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1!,^'  was  in  the  fore  part  of  September, 

J|  1918  and  we  were  in  reserve  at  the 
I famous  Schluct  Pass  in  the  Vosges 
^ Mountains,  province  of  Alsace,  and 
near  the  French,  Germany  and  Switz- 
nd  boundary  line.  We  were  overlook- 
) , th : little  city  of  Munster  and  were 
quartered  amongst  batteries  of  French 
mountain  guns  that  had  been  firing,  unde- 
tected, upon  the  enemy  front  lines,  six 
kilometers  away,  from  these  same  positions 
for  about  four  years. 

One  afternoon,  at  about  the  close  of  day, 
when  the  cold  rain  was  pouring  down, — 


and  it  rained  in  France  330  days  out  of  a 
possible  365  during  1918  (Brest  Official 
Report) — and  they  call  it  “Sunny”  France, 
— we  started  our  weary  hike  to  a point  in 
the  front  lines  about  ten  kilometers  away, 
overlooking  the  little  village  of  Orbey.  We 
were  not  allowed  to  stop  for  a rest  on  this 
hike  as  we  were,  of  course,  well  within 
enemy  artillery  range  all  the  way,  and  we 
were  to  relieve  the  French  troops  before 
daybreak  the  following  morning.  We  had 
no  mishap  until  arriving  at  Las  Noir; 
(Black  Lake)  here  we  were  led  by  a French 
guide  down  the  bed  of  a diverted  mountain 


stream  camouflaged  on  both  sides  and 
overhead.  The  guide,  knowing  the  terrain 
so  well,  naturally  led  us  faster  down  this 
rocky  stream  bed  than  we  could  follow, 
and  altho  each  man  was  trying  to  hold  onto 
the  pack  of  the  man  stalking  along  in  the 
dark  in  front  of  him, — we  were  from  neces- 
sity taking  it  “Indian”  fashion,  or  single 
file — several  platoons  became  disconnected 
from  the  main  body. 

In  spite  of  delays  one  o’clock  found  us 
all  stationed  at  our  designated  places  in 
the  front  line  trenches  and  by  three  o’clock 
{Continued  on  page  76) 
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9 f'j  Life-Risking  Business  of  Cutting  Boche  Electrified  re  Fences  Is  Here  Narrated  for  the  First  Time  by  a Man  Who 

Actually  „ d It. 


Some  of  the  marvelous  things  that  sound  or  vibration  can  accomplish  are  here  described.  For  example,  do  you  know  that  it  is  possible  to  “play 
down  a steel  skyscraper  by  placing  a bass-viol  on  certain  floors?  Do  you  know  how  to  tell  how  far  a train  whistle  is.  by  timing  it?  What  causes 

an  echo?  How  the  phonograph  talks? 


STEEL FRftME 
VIBRATING 


HOW  persistent  VIBRATION  CAUSES 
MOLECULAR  FATIGUE  AND 
EVENTUALLV  CRYSTALLIZATION 
IN  STE.EL. 


SHOWING  BASS  VIOLS 
AND  PLAYERS  STATIONED 
ON  VARIOUS  FLOORS  OF 
A STEEL  FRAME  BUILDING, 
ALL  PLAYING  ON  THE 
“FUNDAMENTAL  NOTE”  OR 
TUNE  OF  THE  STRUCTURE. 
IN  TIME  THE  STRUCTURE 
WOULD  VIBRATE  IN  FULL 
RESONANCE  AND  THE 
BUILDING  WOULD  CRASH 
TO  EARTH. 


The  subject  of  Sound  is  one  of  the 
most  entrancing  in  all  the  ramifica- 
tions of  pure  and  applied  science  to- 
day. Quite  a little  has  been  written  on 
sound  from  time  to  time,  and  yet,  all  in  all, 
really  very  little  has  been  told  concerning 
it.  There  are  several  excellent  works,  in- 
cluding those  of  Tyndall,  Miller  and  other 
authorities,  which  cover  the  usual  physics 
of  sound,  a subject  with  which  we  are  all 
concerned,  and  about  which  we  know  so 
little.  The  study  of  the  human  ear,  for  ex- 
ample, is  one  of  the  most  absorbing  studies 
in  all  medical  science, — not  the  dissecting 
or  analyzing  of  the  ear  structure  itself,  but 
the  complete  study  of  “just  how  we  hear.” 
We  will  not  concern  ourselves  here,  how- 
ever, with  the  orthodo.x  aspects  and  physi- 
cal studies  of  sound,  which  can  be  found 
in  the  text-books  treating  on  the  subject, 
but  will  confine  our  present  introspections 
to  the  outstanding  oddities  of  the  science 
of  sound,  or  what  is  the  same  thing, — 
Vibration! 


Fig.  2.  What’s  This!  The  100,000  Ton  Woolworth  Build- 
ing Broken  to  Bits  and  Falling  into  Broadway? — and  We 
Never  Read  It  In  the  “Squeedunk  Herald”!!  Well,  It 
Hasn’t  Happened  Just  Yet,  but  It  Might.  Every  Steel 
Frame  Structure  Has  a Vibrant  Musical  Note  of  Its  Own. 
If  You  Once  Ascertain  This  Fundamental  Note  of  the 
Structure  and  If  You  Can  Set  It  Vibrating  at  Full 
Resonance  on  This  Tune,  the  Structure  Will  Vibrate  so 
Powerfully  Eventually,  That  It  Would  Fall  to  Pieces.  A 
Scientist  Some  Years  Ago,  Calculated  That  If  We  Could 
Place  a Bass  Viol  on  Certain  Floors  of  a Skyscraper,  and 
If  All  of  These  Istruments  Were  Played  tor  a Considerable 
Period  Persistently  on  the  Fundamental  Note  of  the 
Building,  Say  “B.  Flat”,  That  the  Structure  Would 
Eventually  Disintegrate  and  Fall  Apart.  The  Inset  Figure 
Shows  Another  Little  Known  Phase  of  Vibration  and 
What  It  Will  Do.  Experience  Has  Shown  That  Where 
Vibration  Exceeds  a Certain  Limit,  the  Very  Best  Steel 
Will  Start  to  “Crystallize.”  Other  Materials  Are  Sim- 
ilarly Affected,  and  Crystallization  Will  Cause  Cracks  to 
Develop  In  Rivets  and  Other  Members,  as  Experience  Has 
Shown.  At  the  San  Francisco  Fire  and  Earthquake 
Catastrophe  Some  Years  Ago,  the  Power  of  Vibration  Was 
Wonderfully  Illustrated.  Some  of  the  Tall  Skyscrapers 
Were  Shaken  Until  Every  Stone  and  Piece  of  Mortar  and 
Flooring  Was  Shaken  to  the  Ground;  but  the  Steel  Frame- 
work Held  Its  Head  Aloft  Thru  It  All.  Of  Course,  li^ 
This  Case  the  Vibration  Was  Much  More  Severe  Th'an 


Would  Be  Produced  by  Any  Ordinary  Means. 


A sound  of  a certain  pitch  has  a dif- 
ferent corresponding  frequency  in  vibra- 
tions per  second  in  the  air,  or  solid  body 
in  which  it  originates,  also  as  is  wed 
known,  there  are  certain  well  defined  limits 
above  and  below  which  the  human  ear  will 
not  interpret  sound  as  such.  Normally,  the 
human  ear  does  not  recognize  sounds  below 
16  vibrations  per  second,  nor  those  above 
25,000  vibrations  per  second.  The  lower  the 
pitch  of  the  sound,  such  as  a bass  note,  the 
lower  the  vibration  period ; while  the  higher 
the  pitch,  the  higher  the  vibration  rate.' 
Middle  “C”  on  the  piano  has  a vibration 
corresponding  to  259  vibrations  per  second. 
The  fourth  octave  above  middle  “C,”  has  a 
vibration  period  of  4,138  vibrations  per  sec- 
ond, while  the  fourth  octave  below  middle 
“C”  or  low  “C,”  has  a vibration  frequency 
of  16  per  second.  Practically  all  of  our 
music  is  written  in  between  these  limits. 

DEMONSTRATING  THE  POWER  OF  MUSI2AL 
VIBRATION. 

It  is  very  easy  to  demonstrate  the  great 
power  of  musical  vibration  or  vibrations  in 
general,  by  the  aid  of  two  tuning  forks. 
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ery  high-school  student  has  performed 
s experiment,  but  it  is  not  so  well  known 
: that  it  will  bear  repeating  here,  espe- 
1y  in  the  demonstration  here  described, 
appreciate  just  what  this  experiment  is, 
• should,  if  possible,  procure  two  small 
'iii  ' forks,  four  to  five  inches  long, 
e tuning  forks  are  usually  placed  on 
onant  wooden  bases,  preferably  open  at 
I''  ^ nd,  and  the  two  openings  of  the 
I nsmitting  and  receiving  forks  arranged 
face  one  another.  In  the  laboratory,  the 
ling  fork  is  usually  struck  on  one  of  the 
e pj'ongs  with  a felt  hammer,  so  as  to 
:e  the  maximum  vibration  at  the  natural 
quo'icy  of  the  fork,  without  interfering 
■ h -he  degree  and  period  of  the  sound 
t en  forth  by  the  fork  when  struck.  If 
ol  the  forks  is  now  struck  smartly  on 
edge  of  the  table  or  else  hit  with  a 
I all  hammer,  it  will  sound  its  natural  note, 

; "A’’  and  if  the  second  tuning  fork  is 
the  same  identical  pitch,  then  it  will  be 
■rt-iined  that  the  two  forks  can  be  placed 
a considerable  distance  apart,  in  some 
arices  placed  across  the  room ; and  the 
iati<  ns  set  up  in  the  air  by  the  first  fork, 

. hi  transmitted  and  caused  to  act  upon 
second  fork,  which  will  then  start 
^-„;rati:ig  and  give  forth  a sound  of  its  own. 
il.iation  (probably  not  always  but 
'ally  within  the  range  of  audibility, — that 
' j'  l een  16  and  20,000  vibrations  per  sec- 
I has  often  caused  much  mischief  in 
■ j^in  "ing  and  other  structural  work.  A 
i/lls  . ; /ration  is  a dangerous  thing,  not  in 
ielf  perhaps,  for  the  originating  source 
T(ay  be  very  small  as  to  magnitude,  but  this 
j.;ia}  cause  a larger  structure  to  start  vibrat- 

j'.io — and  nnrp  a lartrp  strnrtnre  such  as  the 


jng—and  once  a large  structure,  such  as  the 
iframe  of  a building  or  bridge  has  started  to 
vibrate  at  its  own  natural  period  or  funda- 
mental note,  (and  every  building  or  bridge 
structure  possesses  its  own  fundamental 
note),  there  may  be  trouble  brewing,  once 
the  vibration  has  reached  a fully  resonant 
state  and  the  amplitude  ot  the  various 
members  has  attained  a maximum. 

SKY.SCRAPERS  COULD  BE  DESTROYED  BY 
SOUND  ALONE! 

A very  interesting  experiment  which  is 
nobiing  else  but  a demonstration  on  a small 
sc  ’ ■ of  the  undreamt  of  power  of  vibra- 
tional 'orce,  is  illustrated  at  Fig.  i.  To 
•;  ^ '•  ■ this  experiment,  a sna.’  " ^ r rdboard 

' . . ■ /er  may  be  mounted  c c ;>  wooden 

■ of  the  snape  shown,  v,  ';:/  the  see- 
ing fork  mounted  iu.'ride  of  it.  The 
ork  is  mounted  firmly  in  the  wooden 
and  this  base  rests  in  a free  position 


Fig.  I.  The  Small  Inset  Cut  Shows  How  Two  Tuning  Forks  of  the  Same  Pitch  Can  Be  Used  to  Demonstrate  the 
Wonderful  Phenomenon  of  Acoustic  Resonance  or  “Sympathetic  Vihratien.”  If  the  First  Tuning  Fork  Is  Struck  with 
a Felt  or  Other  Hammer,  the  Second  Tuning  Fork  Will  Be  Set  Into  Vib.-ation.  Mounting  the  Tuning  Fork  on  Hollow 
Wooden  Boxes  Will  Give  Much  Greater  Sound,  and  in  Most  Cases  the  Ends  of  the  Boxes  Are  Open.  For  This 

Experiment  the  Open  Ends  Should  Face  Towards  One  Another.  The  Larger  View  Shows  How  the  Same  Experiment 

Can  Bo  Performed  in  a Very  Interesting  Manner,  to  Show  in  a Small  Way,  How  a Steel  Building  Structure  Can  Be 
Vibrated  by  Sound  Only.  Until  It  Falls  Apart.  The  Tuning  Fork  Is  Mounted  In  a Free  Wooden  Base  so  as  to  Rest 
on  the  Box  as  Shown.  On  This  Base  a Miniature  Building  May  Be  Constructed  of  Small  Wood  Blocks  and  When  the 
First  Tuning  Fork  Shown,  Is  Struck  the  Second  Fork  Inside  the  Building  Will  Start  Vibrating.  When  It  Reaches  Full 

Resonance,  the  Building  Will  Collapse  and  Fall  Over.  A Very  Beautiful  Experiment! 


on  the  receiving  block  or  resonant  chamber 
as  shown.  Now,  when  the  tuning  fork  at 
the  left  is  struck  with  the  sounding  ham- 
mer or  otherwise  vibrated,  the  second  fork 
will  start  vibrating,  the  amplitude  of  vibra- 
tion depending  upon  the  distance  from  the 
originating  fork,  and  eventually  the  minia- 
ture building  will  topple  over.  In  some 
ways  this  is  perhaps  but  a crude  illustration 
of  vibrational  force  as  applied  to  a large 
building,  but  it  at  least  gives  us  some  prac- 
tical idea  of  this  phenomenon. 

Several  years  ago,  one  of  our  greatest 
experts  on  musical  sounds  and  the  tre- 
mendous forces  of  vibration,  stated  tha+  he 
could  “pl^y  down”  a skyscrapet  sucl  as 
the  Singer  tower,  or  the  Woolworth  build- 
ing, in  New  York  City,  simply  by  placing 


-DETeRMlNlNC  DISTANCE.  OF  TRAIN  BY  WHISTLE  SOUND 


a.  4.  A Very  Interesting  Phenomenon  of  Acoustics  or  Sound  Is  That  Here  Illustrated.  By  Knowing  the  Time  When 
!e  Steam  from  a Locomotive  Whistle  is  First  Seen,  and  the  Time  When  the  First  Sound  Is  Heard,  the  Distance  of 
re  nVhlstle  Can  Be  Readily  Calculated  by  Simple  Arithmetic.  The  Velocity  of  Sound  In  Feet  Per  Second  Is  Multiplied 
by  the  Number  of  Seconds  Elapsed,  Between  Seeing  the  Steam  and  Hearing  the  Sound. 


musical  instruments,  such  as  bass-viols,  on 
each  floor  or  on  certain  floors,  and  in  cer- 
tain parts  of  the  building.  The  theory  of 
this  action  is  as  follows : He  would  first 

determine  by  calculation  or  otherwise,  the 
fundamental  note  of  the  entire  structure, 
which  would  probably  be  very  low  in  the 
tonal  register.  Then  the  musicians  would 
all  start  playing  their  instruments  on  this 
fundamental  note,  and  keep  it  up.  Of 
course,  this  really  is  a theoretical  considera- 
tion but  under  certain  conditions  the  main 
possibilities  of  such  an  experiment  ar 
very  logical  and  plausible.  It  migi  t t 
quite  a little  time  io  g/  bT-'c  who! 

/i.  fibrating  at  its  ■i/atu,  frequency, 
on  C:  'b  did,  it  would  be  \;igh  time  for 
tena'.is  -/;i  the  tifty-fourth  floor  and  the 
lower  floors  of  the  Woolworth  building  to 
scuttle  earthward,  for  there  would  shortly 
be  a shower  of  bricks,  stones  and  mortar 
from  the  entire  structure  into  the  street. 
At  this  juncture  a very  startling  and 
parallel  incident  comes  to  mind  and  shows 
what  vibration  really  can  do.  At  the  time 
of  the  San  Francisco  fire  and  earthquake, 
the  author  remembers  having  seen  photo- 
graphs of  the  tall  buildings,  one  of  about 
sixteen  stories,  which  had  been  shaken  by 
the  earthquake  or  vibrated,  until  all  of  the 
stone  work,  floors,  etc.,  had  been  shaken 
free  from  the  steel  frame,  leaving  abso- 
lutely nothing  but  the  steel  frame  com- 
plete— stretching  upward  in  the  air  like  a 
Martian  giant  ready  to  stalk  over  the 
world,  a la  H.  G.  Wells. 

All  of  these  vibration  stresses  are  taken 
into  consideration  by  engineers  and  archi- 
tects who  design  tall  buildings,  particularly 
skyscrapers,  especially  where  the  ground  is 
vibrated  under  then*  constantly  by  sub- 
ways, as  in  our  large  cities.  In  the  ordi- 
nary building  structure,  where  the  steel 
frame  is  covered  with  stone  and  other 
building  materials,  these  all  help  to  ab- 
sorb any  vibration  set  up  in  the  metal  frame- 
work, in  the  same  manner  as  the  hand  or 
any  other  part  of  the  body  touched  against 
a vibrating  tuning  fork  absorbs  the  vibra- 
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Fig.  6.  The  Un-Musical  Parlor;  If  You  Have  Heard  Any  Strange  Noise  Which  Jarred  on  the  Ear  When  Your  Piano 
Is  Being  Piayed,  Look  Around  for  Glass  Vases,  Metal  Picture  Frames,  or  in  Fact  Anything  Made  of  Metal  or  Other 
Hard  Materials  such  as  Brass,  Porcelain,  etc.,  All  of  Which  Have  a Fundamental  Vibrating  Note  of  Their  Own, 
Altho  You  May  Not  Think  So.  In  Some  Cases,  the  Object  Will  Vibrate  So  Strongly  That  It  Has  to  be  Removed  from 
the  Piano  or  from  in  Proximity  to  the  Piano. 


tion  of  the  fork,  and  brings  it  to  a stop 
very  quickly.  The  arrangement  of  the 
musicians  and  their  bass-viols  for  vibrat- 
ing a steel  structure  according  to  this  theory 
is  shown  at  Fig.  2. 

VIBRATION  IN  BRIDGES. 

As  just  pointed  out  the  building  mate- 
rials which  cover  the  steel  frames  of  our 
office  and  factory  structures  serve  to  ab- 
sorb the  majority  of  any  ordinary  vibra- 
tional forces  set  up  in  the  steel  framework, 
and  thus  prevent  anything  approaching  a 
disastrous  collapse  of  the  building;  but 
when  it  comes  to  bridges  there  is  no  such 
absorption  of  the  vibration  and  you  will 
always  note  a great  deal  more  free  move- 
ment in  all  of  the  various  steel  members 
of  a bridge  no  matter  of  what  size. 

In  some  cases,  especially  on  large  bridges 
like  the  Brooki;  "Bridge  over  the  East 
River  in  Greater  New  York,  the  vibration 
may  take  on  the  nature  of  a longf  sfcw 
swing,  which  might  be  so  gradual  as  to 
pass  unnoticed  by  the  human  senses.  How- 
ever, you  will  often  notice  the  vibration 
in  a bridge  distinctly,  even  where  the  bridge 
rests  on  properly  spaced  piers,  every  time 
a wagon  or  automobile  goes  trundling 
across  the  planking,  and  oftentimes  in  this 
connection  you  will  become  aware  of  a cer- 
tain peculiar  note,  which  if  you  had  the 
correct  apparatus  to  check  it  up  •with,  would 
tell  you  what  the  exact  register  of  this 
note  is ; which  might  possibly  be  the  funda- 
mental note  of  the  whole  bridge  structure, 
or  again  it  might  be  simply  the  funda- 
mental note  of  a certain  part  of  the  struc- 
ture, depending  upon  the  conditions. 

This  matter  of  vibration  and  the  tre- 
mendous forces  which  may  result  from 
rhythmical  repetition  of  certain  vibrational 
or  musical  notes,  if  you  want  to  call  them 
that,  is  always  kept  in  mind  by  military 
men.  Every  soldier  who  has  ever  marched 
across  a pontoon  or  in  fact  any  bridge  will 
undoubtedly  recollect  the  method  and  the 
orders  given  for  carrying  out  this  pro- 
cedure. The  first  and  most  important 
thing  in  marching  a body  of  troops  across 
a bridge,  especially  a small  or  lightly  con- 
structed bridge,  is  to  have  them  break 
step.  If  the  soldiers  are  marched  across 
such  a bridge  in  their  regular  step — tramp, 
tramp,  tramp — the  result  will  be  that  the 
rhythmical  wave  of  vibrational  force  will 


travel  along  the  length  of  the  bridge,  and 
grow  stronger  and  stronger  as  the  steady 
beat  of  the  marchers  persists — and  event- 


rig.  5=  The  “Ceiio,"'  with  Which  We  Are  All  Familiar.  - 
Caused  by  a Sound  Wave  Being  Reflected.  We  Often 
Notice  This  Effect  in  Stone  Archways  in  Public  Parks,  or 
Wherever  There  Is  a Hard  Resonant  Surface  Against  Which 
the  Sound  Can  Impinge  and  Then  Be  Reflected. 
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clearly  depicted,  while  at  “C”  the  propi 
method  of  marching  soldiers  across  a brid} 
is  shown  under  the  command  of  break  ste 

It  is  of  course  evident  that  with  t 
broken  step,  i.  e.,  the  successive  files  , 
soldiers  taking  their  steps  at  differe 
moments  precludes  the  possibility  of 
rhythrnical  vibration  being  set  up  and  pr 
vents  it  from  becoming  of  dangerous  pr 
portions.  Another  peculiar  result  of  su 
tained  vibration,  even  tho  it  may  be  mo 
slight  in  nature  and  almost  not  noticeal 
even  to  an  inspector  of  steel  building  ai 
bridge  structures  is  crystallization. 

Several  years  ago  the  writer  had 
opportunity  of  seeing  just  what  crystal 
zation  really  can  do  under  the  lashwhip 
sustained  but  minute  vibrational  fore 
Referring  to  one  of  the  detailed  illusti 
tions  at  Fig.  2 we  see  how  crystallizati 
caused  by  vibration  will  crack  iron  rivc 
and  not  only  rivets,  but  even  steel  beai 
which  are  subject  to  such  action  as  w 
as  shafting  and  other  metal  members. 

In  one  case,  which  the  writer  saw  at  fii 
hand,  an  electric  motor  armature  of  c< 
siderable  size  had  all  of  the  lead  wires  cc 
■necting  the  coils  to  the  commutator  brok 
off  every  two  weeks.  They  would  not 
be  broken  off  at  once,  but  a great  many 
them  would  be  severed,  and  upon  examin 
tion  by  a chemical  expert  he  pronounc 
the  cause  as  due  to  severe  and  persiste 
vibration  which  had  caused  crystallisatu 
of  the  copper  conductors.  The  ends  < 
these  conductors  where  they  broke  off  o 
parted  were  crystallized  just  like  balls  o 
fine  glass,  even  under  the  microscope.  Thi; 
trouble  was  finally  remedied  by  changing 
the  toothed  gear  drive  from  this  arma- 
ture to  a smooth  and  less  vibrational  chain 
drive.  Also  the  electrical  experts  finally 
decided  on  replacing  all  of  the  solid  cop- 
per wire  leads  connecting  the  coils  to  the 
commutator  by  stranded  conductors  made 
of  many  fine  wires  or  small  cables. 
DETERMINING  DISTANCE  BY  VELOCITY  OF 
SOUND. 

The  velocity  of  sound  in  air,  when  the 
temperature  is  70°  Fahrenheit,  is  1,132  feet 
per  second.  At  the  freezing  temperature 
the  velocity  of  sound  is  1,090  feet  per  sec- 
ond ; that  is,  at  32°  Fahrenheit.  The 
velocity  of  sound  in  salt  sea  water,  as  used 
in  submarine  signaling,  is  approximated 
4,000  feet  per  second.  Musical  sounds  r 
different  pitches  are  all  propagated  invi 
open  air  with  the  same  v'eiocity.  ExA. 
sive  sounds  and  sounds  confined  as  in  tnc, 
are  propagated  with  different  velocitiun  ■ 
{Continued  on  page  72)  as 


ually,  perhaps  in  a few 
minutes,  the  bridge  will 
be  heaving  up  and  down 
like  a teacup  on  the  ocean 
and  break  up  or  collapse. 
Fig.  3 illustrates  this  phe- 
nomenon very  vividly.  At 


rig.  3.  This  Shows  the  Various 
Stages  of  Vibration  as  Set  Up  in  a 
Bridge.  When  Soldiers  Attempt  to 
March  Over  It  with  Each  File  of 
Men  “in  Step.”  The  Order  Is  Al- 
ways Given  to  “Break-Step,”  When 
Soldiers  March  Over  Bridges, 
Whether  Large  or  Small,  to  Pre- 
vent the  Chance  of  a Regular  Rhyth- 
mic Vibration  Being  Set  Up  Which 
Would  Eventually  Attain  Such  an 
Amplitude  as  to  Cause  the  Bridge 
to  Break  Into  Sections.  Every  Mil- 
itary Man  Is  Made  Thoroly  Famil- 
iar with  This  Vibratory  Effect  Early 
in  His  Career. 


“A”  we  see  how  the  bridge 
sways  as  the  troops 
march  across  in  step.  At 
“B”  the  successive  and 
constantly  increasing  am- 
plitudes of  the  vibrational 
waves  creeping  along  the 
length  of  the  bridge  is 


INCORRECT  MANNER  OF  MARCHING 
^ SOLDIERS  ACROSS  A BRIDGE  — ALL  IN  STEP- 
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Showing  how  pontoon  bridge  builds  up 
VIBRATIONS  STARTED  BY  SOLDIERS  MARCHING 
ACROSS  IT  "IN  STEP"  DUE  TO  REGULBR  SUS- 
TAINED RHYTHM.  AT  MAXIMUM  AMPLITUDE, 
STAGE  3.  THE  VIBRATION  MAY  BE  SUFFICIENT 
TO  DISRUPT  THE  BRIDGE.  


CORRECT  WAY  TO  MARCH  SOLOiEKC OvtR  A 
BRIDGE.  —“BROKEN  STEP." 


By  lEPWEM  Fo  OHPER.  M»F. 


Many  ingenious  contrivances  have 
been  produced  under  the  stress  of 
the  unusual  circumstances  which 
have  always  accompanied  the  wars 
waged  by  nations  during  the  vari- 
ous periods  of  history.  The  recent  great 
conflict  was  no  exception  to  this  natural 
tendency  in  stimulating  the  inventive  traits 
of  the  scientific  members  of  both  the  civil 
and  military  groups  opposed  to  each  other. 
It  can  therefore  be  safely  assumed  that  the 
great  magnitude  of  the  last  military  cam- 
paign, in  which  so  many  millions  of  people 
were  engaged,  presented  a much  larger 
field  for  the  development  of  suggestions 
for  military  use  than  any  other  previous 
war.  Perhaps,  at  the  close  of  actual  cora- 


THE  SEARCHLIGHT  IN  WAR. 

During  the  early  stages  of  the  war  the 
searchlight  was  found  to  be  of  great  serv- 
ice in  sweeping  over  the  territory  beyond 
the  front  trenches,  known  as  “No  Man’s 
Land.”  Here  it  was  found  extremely  dif- 
ficult to  protect  the  apparatus  from  the 
alert  rnarksman  stationed  behind  the 
enemy’s  line.  Every  imaginable  ruse  to  hide 
the  location  of  the  searchlights  was  re- 
sorted to,  such  as  shifting  them  from  place 
to  place ; using  several  close  together,  oper- 
ating one — then  shutting  off  the  light  by 
shutters  and  putting  the  others  into  action 
— yet  it  would  not  be  long  before  the  enemy 
range-finders  would  find  the  mark  and  fin- 
ally a well  placed  shot  would  end  its  career. 


the  wrecked  equipments  of  the  Allies’  forces 
and  also  to  furnish  better  devices  for  our 
own  army. 

The  then  existing  models  of  search- 
lights, which  had  proved  to  be  defective, 
were  replaced  by  many  new  types  of  de- 
sign. Experience  of  the  staff  officers  in 
the  field  pointed  out  that  what  was  re- 
quired to  improve  this  branch  of  the  serv- 
ice were  designs  that  would  produce  search- 
lights that  could  be  operated  under  cover 
of  some  kind  of  overhead  protection,  and  at 
the  same  time  enable  our  army  experts  to 
direct  the  beam  at  will  toward  the  enemy. 
This  type  of  light  was  sought  for  trench 
use  where  the  beam  was  to  be  usually 
rotated  on  a horizontal  plane. 

After  much  study  a type  was  actually  con- 
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A Bullet-Proof  and  Shell-Proof  Mirror  by  Means  of  Which  It  Becomes  Possible  to  Reflect  Searchlight  Beams  Across  “No-Man's-Land’^  Into 
the  Enemy  Territory  Has  Become  a Reality,  Thanks  to  the  Invention  of  the  Present  Liquid  Mirror.  The  Searchlight  Is  Placed  Well  Under 
the  Ground  In  Such  a Position  That  It  Is  Very  Difficult  to  Destroy,  Even  by  Shell-Fire.  The  Mirror  Is  Composed  of  Fine  Jets  of  Mercury 
or  Other  Suitable  Liquid,  Overlapping  Streams  of  Which  Are  Squirted  Skyward  in  the  Manner  Apparent  from  the  Illustration  and  Which 

Tests  Have  Shown  to  Act  as  an  Efficient  Mirror  for  the  Purpose. 


bat,  more  than  one  hundred  thousand 
schemes  were  under  consideration  by  the 
officials  of  the  allied  governments  and  by 
engineers  and  other  private  professional 
enterprises  engaged  in  the  production  of 
supplies  and  equipments  for  the  armies  in 
the  field.  Thousands  of  experiments  were 
made  along  heretofore  unknown  lines  of 
military  action ; a number  of  these  efforts 
were  crowned  with  success,  yet  the  vast 
majority  proved  of  little  use  when  put  to 
the  terrific  test  of  the  battlefield.  However, 
the  benefits  gained  by  the  opportunities  pre- 
sented to  observe  the  deficiencies  of  the 
countless  number  of  devices  will  serve  to 
build  up  better  and  more  effective  equip- 
ments for  future  protection. 


METALLIC  MIRRORS  NO  BETTER  THAN 
GLASS 

Metallic  parabolic  mirrors  were  substi- 
tuted for  the  more  delicate  glass  types,  but 
fared  very  little  better  at  the  hands  of 
the  enemy,  who  had  become  exceedingly 
skillful  in  quickly  demolishing  searchlight 
stations. 

When  this  country  entered  into  the  con- 
flict a new  source  of  genius  was  broi  ght 
to  the  assistance  of  the  Allies,  and  among 
the  most  useful  and  much  needed  branches, 
the  staffs  of  experts  in  the  searchlight  in- 
dustries of  several  of  the  largest  establish- 
ments in  the  world,  were  the  first  to  whom 
was  detailed  the  difficult  problems  of  de- 
vising means  to  fill  the  requirements  of 
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structed  by  an  American  concern  in  which 
the  chief  improvement  was  the  mounting  of 
a plain  glass  reflecting  mirror  that  could 
he  pivoted  to  the  desired  angle  on  a long 
tube.  When  in  use,  the  only  parts  ex- 
posed to  the  gun  fire  and  snipers  of  the 
enemy  was  the  plain  mirror.  This  scheme 
of  course  protected  the  major  part  of  the 
apparatus  from  damage  to  a greater  ex- 
tent than  the  former  models — but  soon  was 
discarded,  as  the  exposed  position  of  the 
second  reflector  served  as  an  excellent  tar- 
get, and  once  shattered  placed  the  plant 
out  of  commission.  (The  insert  in  the 
illustration  gives  a very  good  idea  of  what 
happened  every  time  the  plain  mirror  would 
be  raised  above-  the  top  of  a trench. 

(Continued  on  page  66) 


Photos  Gilliams  Service 


A Floating  Safe:  An  Ingenious  Invention  for  Use  Aboard  Ships.  The  Safes  Are  All  Equipt  With  a Complete  Signal  Apparatus  Giving  Light 
Every  Fourth  Minute.  One  Minute  a Sound  Signal  (Horn)  Every  9 Minutes,  One  Minute  Duration,  During  3 Months  and  a Rocket  Every 
Hour  During  12  Hours.  The  Signaling  May  Be  Set  to  Commence  One  Half  Hour  After  the  Safe  Floats.  Every  Safe  Is  Provided  With  Means 
by  Which  When  Floating  It  May  Easily  Be  Picked  Up.  It  Also  Has  On  It  a Brass  Plate  On  Which  the  Name  of  the  Ship  and  the  Cable 
Address  of  the  Safe  Company  Is  Stamped.  It  Is  Also  Thought  That  the  Safes  Will  Prove  of  Value  In  Saving  Life  In  Case  of  Ship  Wreck, 


by  Providing  a Clear  Beacon  for  the  Lifeboats  to  Remain  Close  By,  Thus  Enabling  the  Rescuers  to  Find  Them  More  Quickly. 


OF  the  many  recent  inventions  and 
devices  recently  invented  to  save 
life  on  high  sea,  all  being  more  or 
less  a direct  result  of  the  efficient, 
however  ruthless,  manner  in  which 
Germany  carried  on  her  undersea  attack  in 
the  recent  war,  none  has  so  far  proved  as 
practical  as  an  ingenious  invention  known 
as  a Floating  Safe  that  has  just  been  put 
into  use  by  the  Dutch  Postal  Service.  This 
new  device  is  being  used  on  the  mail  steam- 
ers of  the  Netherlands  Steamship  Com- 
pany, carrying  mails  to  and  from  the  East 
Indies  and  other  parts  of  the  world. 

Because  of  its  being  a very  efficient  pro- 
tector of  valuable  mail  during  the  imperil- 
ing transit  at  sea,  this  new  device  is  very 
likely  to  prove  of  most  vital  importance  to 
the  commerce  of  the  entire  world. 

Great  financial  distress  has  often  been 
caused  as  Lie  result  of  important  and 
highly  valuable  mail  which  it  was  impossi- 
ble to  duplicate,  being  lost  following  a 
wreck  at  sea.  The  loss  at  sea  of  valuable 
mail,  containing  drafts,  checks,  money  or- 
ders, stocks  and  bonds,  always  results  in 
serious  delay  in  the  straightening  out  and 
settling  of  affairs  occasioned  by  their  loss. 
There  is  not  the  least  doubt  that  such  acci- 
dents and  losses  have  a retarding  effect  on 
international  commerce  along  certain  lines. 

Considering  all  this,  it  is  rather  remark- 
able that  no  previous  attempt  of  any  ac- 
count has  been  made  to  thoroly  safeguard 
the  mails  in  case  of  shipwreck.  Now,  how- 
ever, that  the  thing  has  been  done  and  a 
suitable  device  has  been  perfected  by  the 
Dutch  Postal  Service,  it  seems  almost  cer- 
tain that  other  countries  will  follow  the 
example  of  Holland,  and  that  it  will  not  be 
very  long  before  all  steamships  carrying 
transatlantic  mails  will  be  equipt  with  float- 
ing safes  built  along  similar  lines. 

The  floating  safe  that  the  Dutch  Postal 
Service  is  now  using  so  successfully  is  very 
different  in  appearance  from  the  ordinary 
combination  safe  such  as  we  know  it.  In- 


stead of  being  square,  it  is  oval  in  shape, 
painted  a glistening  white,  with  the  word 
“Safe”  emblazoned  in  large  letters  on  either 
side.  These  letters  can  be  seen  at  a con- 
siderable distance. 

The  device  itself  consists  of  a safe  proper 
and  a cradle.  The  latter  is  made  of  a frame 
work  of  iron  with  stout  wire  netting.  It 
will  hold  the  safe  under  all  circumstances, 
except  when  the  ship  with  the  deck  on 
which  the  cradle  is  fastened  sinks  to  a con- 
siderable depth  below  the  water.  In  this 
case  the  safe  is  released  automatically! 

The  safe  during  the  voyage  of  the  mail 
steamer  is  located  on  the  deck  of  the  ship 
in  full  view  of  the  bridge,  so  that  the  officer 
on  duty  can  constantly  keep  a watchful  eye 
upon  it,  in  the  event  that  anyone  on  board 
the  ship  should  attempt  to  break  it  open. 
As  a further  safeguard,  it  is  connected  with 
the  dynamo  of  the  vessel,  so  that  any  per- 
son not  knowing  the  wiring  and  touching 
the  outside  will  either  start  a signal  or  be 
unpleasantly  surprised.  At  no  time  are  pas- 
sengers on  the  ship  allowed  near  it,  being 
warned  constantly  by  the  crew  and  printed 
orders  to  keep  away  from  it. 

The  safe  is  oval  in  shape  to  prevent 
wreckage  from  attaching  itself  to  it;  also 
to  give  it  greater  strength  and  buoyancy. 
It  is  designed  to  float  on  the  bulkhead 
principle,  and  the  greatest  of  care  is  taken 
in  its  manufacture  to  prevent  any  possible 
leakage  of  sea  water.  In  the  manufacture 
no  riveting  is  involved,  all  of  the  joints 
being  welded  and  hammered.  It  is  prac- 
tically fireproof,  being  able  to  stand  tre- 
mendous heat  without  melting  or  causing 
injury  to  the  contents.  It  is  constructed 
of  three  different  sheets  of  especially  pre- 
pared steel,  each  built  inside  the  other, 
which  add  to  it  strength  as  well  as  buoy- 
ancy. While  they  are  made  in  different 
sizes  to  suit  the  carrying  capacity  of  the 
ship,  most  of  the  safes  measure  4,000 
millimeters  (about  13  feet)  in  length,  with 
a diameter  of  2,000  millimeters  (about  6F2 
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feet),  and  a carrying  capacity  of  3,000  kilo- 
grams (about  3)4  tons),  which  is  more 
than  the  average  volume  of  really  valuable 
mail  shipt  at  one  time  on  most  transatlantic 
steamers. 

At  the  time  of  a shipwreck,  when  the 
safe  and  its  contents  is  cast  adrift  on  the 
sea,  it  is  by  no  means  a helpless  floating 
object,  as  on  the  top  or  deck  of  each  safe 
there  is  a complete  signaling  apparatus, 
which,  when  the  safe  is  thrown  overboard 
and  cast  adrift  from  its  cradle,  starts  to 
work  automatical^,  thirty  minutes  after 
the  safe  starts  to  float.  This  apparatus 
flashes  a bright  light  every  fourth  minute 
for  the  duration  of  a minute  as  a miniature 
lighthouse.  In  addition  a signal  horn  is 
sounded  every  ninth  minnte.  These  opera- 
tions will  be  kept  up  for  three  months 
should  the  safe  not  be  picked  up  by  that 
time.  Besides  these  precautionary  meas- 
ures, hourly  for  twelve  hours  after  the  safe 
is  released  from  the  ship  a rocket  is  auto- 
matically set  off. 

When  the  ship  is  about  to  leave  port,  the 
safe  is  closed  with  two  or  more  covers  pro- 
vided with  special  locks  and  keys.  Then  it 
can  only  be  opened  by  the  use  of  a secret 
code.  Every  safe  in-  addition  is  provided 
with  a special  compartment  which  auto- 
matically destroys  all  the  contents  should 
an  attempt  to  force  it  be  made  by  an  un- 
authorized person. 

In  order  that  the  Dutch  public  may  profit 
by  the  use  of  the  floating  safes,  special 
stamps  (see  photo  herewith)  have  been 
issued  by  the  Government.  These  stamps 
are  now  on  sale  at  post-offices  all  over  Hol- 
land, and  when  placed  on  a letter  or  pack- 
age entitles  it  to  be  placed  in  the  safe  dur- 
ing the  sea  voyage. 

The  keys  to  the  safe  during  the  voyage 
are  carried  by  the  captain  of  the  ship.  On 
the  payment  of  a small  fee  while  at  sea, 
passengers  who  desire  to  do  so  may  entrust 
their  valuables  to  the  safety  of  the  new 
device. 
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A FTER  the  happenings  at  Toledo  last 
/\  fall  when  the  city  was  without 
j \ street  car  service  for  twenty-seven 
days,  it  will  take  something  more 
than  mere  argument  to  convince 
the  public  that  the  auto  bus  will  be  able  to 
replace  the  present  street  car  systems  in 
our  largest  cities.  It  did  not  take  the  citi- 
zens that  length  of  time  to  determine  that 
street  cars  were  indispensable  to  their  best 
comfort,  and  the  only  reason  that  service 
was  not  restored  in  a few  days  was  due 
to  a dead-lock  in  political  circles.  Altho 
numerous  “jitneys”  were  imported  into 
Toledo  and  private  cars  and  motor  trucks 
were  utilized  to  transport  the  people  dur- 
ing this  time,  the  persons  in  the  residential 
districts  of  the  city  found  it  well-nigh  im- 
possible to  obtain  means  of  getting  to  town 
without  paying  an  exorbitant  price. 

In  addition,  the  jitneys  and  auto  buses 
increased  the  congestion  in  the  downtown 
streets  to  an  alarming  extent.  If  this  was 
the  case  when  inadequate  transportation 
facilities  were  available,  it  is  not  hard  to 
visualize  what  the  result  would  be  if  the 
number  of  automobiles  was  increased  to 
take  care  of  the  situation. 

Such  a congestion  is  bound  to  increase 
the  number  of  accidents  because  it  is  only 
natural  to  assume  that  the  number  of  acci- 
dents varies  as  the  number  of  machines  on 
the  street.  Furthermore,  the  fact  that  auto 
buses  have  no  definite  lane  of  travel  greatly 
increases  the  danger.  Children  playing  in 
the  streets  (there  is  no  other  place  to  play 
in  the  large  cities)  are  more  than  likely 
to  stay  off  of  the  tracks  where  they  are 
sure  that  cars  will  run  with  certain  regu- 
larity. If,  however,  accidents  do  occur 
with  street  cars,  the  injured  are  certain  to 


obtain  some  compensation  because  they  deal 
with  a responsible  corporation.  This  is 
usually  not  the  case  with  the  auto  bus  or 
jitney  because  the  owners  are  more  or  less 
of  a fly-by-night  character. 

The  general  thought  that  auto  buses  take 
less  time  because  they  make  fewer  stops 
is  not  really  correct,  for  this  condition  is 
not  an  advantage  to  the  rider  since  auto 
buses  are  limited  as  to  passenger  capac- 
ity, and  the  reason  that  few  stops  are  made 
is  because  they  are  loaded  to  capacity  short- 
ly after  leaving  their  terminal.  For  in- 
stance, the  Fifth  Avenue  buses  in  New 
York  City,  operating  during  the  evening 
rush  hours,  run  about  two  hundred  feet 
apart,  and  they  are  usually  filled  to  capacity 
shortly  after  leaving  their  starting  place. 
Of  course,  if  additio'nal  lines  were  placed 
in  service,  the  situation  would  be  some- 
what relieved  but  any  home-goer  would 
rather  stand  up  in  a crowded  street  car 
than  be  delayed  for  his  dinner. 

The  possibility  of  auto  buses  replacing 
electric  street  cars  has  been  still  further 
lessened  by  the  introduction  in  the  last  few 
years  of  the  one-man  safety  car.  About 
three  hundred  traction  companies  in  the 
country  have  already  installed  these  cars 
in  order  to  reduce  the  headway  between 
cars  and  to  obtain  increased  operating 
speed.  Since  the  cars  are  of  smaller 
capacity,  fewer  stops  are  made,  and  they 
can  operate  at  higher  schedule  speeds  than 
the  larger  double  truck  cars.  Their  lighter 
weight  permits  a definite  saving  in  power 
consumption. 

Thus  both  of  the  so-called  advantages 
for  the  auto  bus  frequency  of  operation 
and  greater  speed  are  equalled  in  the  one- 
man  safety  car. 


From  the  labor  standpoint  the  safety  car 
is  comparable  to  the  auto  bus ; in  fact,  it 
is  better  in  some  cases  where  two  men  are 
needed  to  operate  the  bus.  More  safety 
is-  obtained  with  the  electric  vehicle  as  ade- 
quate precautions  are  taken  to  make  the 
safety  features  inherent  in  the  design. 
Some  of  these  features  are ; Car  cannot 
be  moved  or  the  brakes  released  until  the 
door  is  closed ; the  door  cannot  be  opened 
until  the  brakes  are  applied  and  the  con- 
troller moved  to  the  “off”  position,  and 
the  controller  is  equipt  with  a device  which 
requires  a conscious  effort  on  the  part  of 
the  operator  to  properly  perform  his  vari- 
ous duties.  These  features  acttedly  prevent 
accidents. 

After  all  the  basis  for  determining  which 
is  better,  the  one-man  car  or  the  auto  bus 
for  transporting  the  people  in  large  cities 
is  the  economical  consideration.  It  is  true 
that  the  first  cost  of  the  auto  bus  is  less 
than  the  trolley  installation  when  the  en- 
tire investment  of  track,  overhead,  sub- 
stations, etc.,  is  considered,  but  the  oper- 
ating cost  of  the  trolley  installation  is  much 
less.  This  statement,  of  course,  is  based 
on  the  cost  per  passenger  handled.  With 
gasoline  constantly  rising  in  price  there  is 
no  doubt  but  that  this  item  is  to  becom.e 
a greater  and  greater  factor  in  the  cost 
of  auto  bus  operation.  On  the  other  hand, 
the'  cost  of  producing  electrical  energy  is 
becoming  less  as  large  super-power  stations 
are  built.  The  water  power  bill  just  past 
by  Congress  guarantees  that  this  cost  will 
remain  somewhere  near  its  present  value. 

The  apparent  superiority  of  the  auto  bus 
is  seen,  therefore,  to  be  really  an  infe- 
riority, due  to  several  factors,  which  are 
usually  lost  sight  of  by  the  layman. 


TDOLLEY 

oe 

HientR  PIR5T 
COST 


JITNEY  BUS 

OP 

LOWEST  FIRST 
COST 


TCOUEr  OPERATIN&  JITNEY  BUS 
COST  SPEEDILY  OPERf^TING  COST 
DECREASINO  STILL  RISING 


ONE  MAN  JITNEY  BUS 

TROLLEY 

RELATIVE  OPERATING 
COST  OF  UBOR 


ONE  MAN  TROLLEY.  HAS 
SAFETY  FENDER  AND 


QUICK^StOP  MECHANISM. 

PEOPLE  KEEP  OFF 
REGULAR  RAIL  ROUTES ! 


JITNEY  BUS.  HAS  NO 
REGULAR  ROUTE  ON. 
THE  STREET,  CAUSING 
CONFUSION, AND  NO 
SAFETY  FENDER  ! 


Which  Have  Appeared  in  Various  Enthusiastic  Newspapers  and  Certain  Journals  Concerning  the  Won- 
Bus  as  Compared  to  the  “Electric  Trolley,”  Our  Readers  Will  No  Doubt  Like  to  Learn  a Few  Peal  Facts 
erning  the  Relative  Values  of  the  Trolley  and  the  Bus  as  Analyzed  by  Mr.  Rosenberg,  an  Engineer  With  the  Westinghouse  Electric  and 

Manufacturing  Company. 
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“REVOLVING 

BLADE— 


A VIATION  fans  hav“  recently  had 
/\  reason  to  become  greatly  enthused 
/ % over  the  marvelous  high  altitude 
climbed  by  Major  Rudolph 
Schroeder,  Air  Service,  U.  S.  A., 
when  he  forced  his  “La  Pere”  airplane, 
fitted  with  a 400  H.  P.  Liberty  motor,  to  a 
height  of  36,020  feet,  smashing  all  world 
records  in  high  flying,  for  any  class  of  ma- 
chine. Last  year,  Roland  Rohlf  set  a ne\y 
world’s  record  in  high  altitude  flights  at 
34.610  feet.  Major  Schroeder  has  kept 
persistentl}'’  at  it,  and  has  now  established 
his  new  record  surpassing  that  of  Rohlf’s 
by  1,410  ft. 


WfesLt  Ifl^ppeims 

36>pOOO  Fe©^  AH^at-visdl© 
asiidl  HS^lh©®’ 

his  senses  numbed  by  the  severe  cold  of  67° 
below  zero,  his  airplane  covered  with  frost 
and  ice,  even  to  the  red-hot  exhaust  pipe 
of  the  Liberty  motor,  and  with  his  eyes 
partially  frozen.  Major  Schroeder  lost  con- 
trol of  his  machine  and  plunged  earthward 
at  terrific  velocity.  His  plane  fell  like  a 
plummet  for  a distance  of  5 miles  (his 


caused  it  to  glide  to  a graceful  landing. 
When  the  plane  finally  landed  on  the  field, 
the  spectators  who  had  been  watching  it 
and  who  had  thought  that  it  was  a comet 
or  some  other  meteorological  freak,  rushed 
toward  it  and  found  the  intrepid  flyer  sit- 
ting erect  in  the  cock-pit,  apparently  life- 
less. The  terrific  strain  on  the  human  body, 
especially  the  face  and  eyes,  caused  by  rid- 
ing thru  the  air  at  100  miles  per  hour  or 
more  in  a frigidly  cold  atmosphere,  is  here 
demonstrated  vividly.  On  the  surface  of 
the  earth  it  is  generally  understood,  that 
the  humors  inside  the  eye-balls  never 
freeze,  but  they  apparently  have  a freez- 


6.  Glass  Window  Electrically  Cieaned  for 

Looking  Downward. 

7.  Barograph  for  Recording  Aititude  Auto- 

matically. 

8.  Wind-Driven  Dynamo  Suppiying  Electric 

Current  for  Radio  Set. 

9.  Auxiliary  High-Tension  Battery  for 

Radio  Set. 

10.  Usuai  Flying  Instruments, — Gasoline 

Gage,  Etc. 

11.  Oxygen  Tanks. 


highest  altitude  having  been  nearly  7 miles ; 
5,280  feet  per  mile).  The  instruments  on 
his  machine  indicated  that  it  had  fallen  a 
distance  of  more  than  5 miles  in  less  than 
two  minutes,  that  is,  at  the  rate  of  one 
mile  in  .4  of  a minute. 

Having  recovered  his  flying  senses  owing 
to  his  vast  experience  in  piloting  airplanes, 
at  a distance  of  about  2,000  feet  above  the 
ground.  Major  Schroeder  managed  to  get 
his  machine  out  of  the  diving  angle,  and 


1.  Supercharger  comprising  Air  Compressor 

and  Oxygen  intensifier  for  carburetor 
System  of  the  Liberty  Motor,  so  as  to 
Develop  the  Same  Horse-Power  at  High 
Altitudes  as  at  Sea  Level. 

2.  Electrically  Heated,  Motor-Driven  Ice 

and  Water  Scrapers  on  Glass  Windows. 

3.  Wireless  Telephone  Transmitter  and  Re- 

ceiving Set  Mounted  in  Springs. 

4.  Wires  From  Radio  Set  to  Microphone  and 

Receivers  in  Helmet. 

5.  Electric  Wires  From  Battery  to  Heating 

Coils  in  Helmet,  Suit  and  Shoes. 


Men  today,  especially  aviators,  are  mak- 
ing history, — history  more  entrancing  and 
exciting  thaai  the  wildest  tales  of  romantic- 
ism and  adventure  written  by  our  greatest 
novelists.  When  Major  Schroeder  estab- 
lisht  his  new  world’s  record  of  36,020 
feet,  at  Dayton,  Ohio,  on  February  27,  he 
had  one  of  the  most  miraculous  adventures 
that  any  person  possil)ly  ever  had  or  will 
have  for  some  time  to  come.  With  his 
supply  of  oxygen  low  or  nearly  exhausted. 


12.  Gyroscopic  Airplane  Compass. 

13.  Oxygen  Mouth-Piece,  Including  Micro- 

phone mounted  therein. 

14.  Electric  Heaters  to  Warm  Glass-Enclosed 

Cab. 

15.  Radio  Antenna  Wire  With  Stream-Line 

Weight. 

16.  Section  Thru  Airplane  wing. 

Detail  in  Lower  Righthand  Corner,  Shows 
Cross-Section,  of  Electrically  Heated  and 
Driven  Window  Scraper. 


ing  point,  and  it  would  seem  that  Major 
Schroeder  was  so  unfortunate  as  to  have 
found  it,  for  he  landed  with  his  eyes  par- 
tially frozen,  and  spent  several  days  under 
expert  medical  care  in  a hospital,  before 
he  was  able  to  see  properly. 

Even  before  the  rapidly  falling  airplane 
itself  became  visible,  observers  on  the 
ground  saw  that  which  closely  resembled 
the  tail  of  a comet,  which  was  caused  by 
(Continued  on  page  93) 
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By  HOWARD  TAYDOR  MHDDDET0H 


PHOTOS  BY  THE  AUTHOR. 


The  little  folks  of  wild  life  land 
(even  those  that  travel  by  day)  are 
often  encountered  in  localities  where 
the  light  conditions  are  very  bad, 
and  if  the  camera  man  would  pro- 
cure good  pictures  under  these  conditions 


Photograph  of  a “Grey  Fox”  Digging  for 
Meat.  Photographed  with  a Flashlight  Gun 
By  the  Author  and  One  of  the  Finest  in  His 
Coliection.  A Very  Unusual  Picture! 


it  is  essential  that  he  resort  to  the  flashlight 
gun.  This  little  instrument,  actuating  on 
the  principle  of  the  toy  cap  pistol,  and  load- 
ed with  magnesium  powder,  will 
supply  the  necessary  illumina- 
tion to  produce  fully  exposed 
ftegatives  in  a dark  forest,  either 
by  day  or  by  night. 

For  our  work  Mrs.  Middleton 
and  I have  found  the  “Imp” 
gun,  costing  a nominal  sum,  the 
most  practical,  as  it  works  syn- 
chronously with  the  camera 
shutter,  but  the  Eastman  flash 
pistol,  or  an  ordinary  cap  pistol, 
will  suffice,  as  they  can  be  syn- 
chronized with  the  camera  by 
careful  adjustment. 

I think  it  very  likely  that  the 
average  person  who  wishes  to 
enter  the  fascinating  field  of 
Nature  Photography  by  flash- 
light will  prefer  the  apparatus 
which  is  already  synchronized. 

Therefore,  I will  explain  in  de- 
tail how  pictures  may  be  pro- 
cured by  an  ordinary  hand 
camera  working  in  unison  with 
the  “Imp”  gun.  As  you  will  note  from 
the  rough  sketch  of  the  “Imp”  in  action. 


it  is  composed  of  a pan  in  which  the  flash 
cartridge  is  placed,  of  a hammer  that  comes 
in  contact  with  the  powder  when  the  trig- 
ger is  pulled,  and  of  an  air  pump  which 
sends  a current  of  air,  by  way  of  a rubber 
hose,  to  the  camera  shutter — operating  the 
same  at  the  instant  when  the  explosion  of 
the  magnesium  powder  occurs. 

There  is  also  an  attachment  upon  the  gun 
for  operating  a camera  furnished  with  cable 
release.  This  being  the  case,  it  is  quite  pos- 
sible to  operate  two  cameras  at  one  time  in 
connection  with  the  “Imp”  gun,  one  equipt 
with  rubber  hose,  the  other  with  cable — - 
thus  doubling  the  opportunities  for  a pic- 
ture. 

Let  us  assume  that  the  sunset  is  a flaming 
pageant  in  the  western  sky,  and  that  the 
first  of  the  evening  stars  are  winking  over- 
head. It  is  time  for  us  to  take  our  way 
forestward  in  quest  of  night  portraits.  As 
we  are  in  a good  game  country  buried  be- 
neath a heavy  blanket  of  snow,  we  will 
look  for  the  tracks  of  Reynard,  Odoriferous 
Sammy,  the  skunk,  and,  perhaps,  for  the 
bloody  circle  inscribed  with  an  “X”  in  the 
centre  where  an  owl  has  not  only  made  his 
“kill,”  but  left  us  his  autograph  as  well. 
Expecting  to  find  these  denizens  of  the 
woods,  we  are  well  supplied  with  bait  to 
tempt  our  prospective  sitters  to  our  out- 

1- PAN  HOLDING  FLASH  POWDER 

2-  HAMMER 

3- AIR  PUMP 

4- TRIGGER 

5- HOSE  SENDING  AIR 
TO  SHUTTER 

5-SET  SCREW  CLAMPING 
GUN 

7-THREAD  FROM 
TRIGGER  TO  BAIT 


Flashlight  Photo  of  a “Crow”,  Caught  in  the 
Act  of  Eating  Corn  Fastened  to  a String. 


This  Shows  the  Simple  Arrangement  of  “Imp”  Flashlight  Gun,  and 
Camera  Operated  By  Air  Pump  On  Gun,  Set  to  Photograph  Ani- 
mals Automatically  By  Flashlight. 


door  studio.  Patience  is  a necessary  virtue. 

First  of  all,  we  discover  where  a fox  has 
been  digging  for  mice  beside  a rotten  log. 
We  set  up  our  camera  and  flash  gun  there, 
running  a thread  from  the  trigger  of  gun 
across  the  point  in  the  snow  where  we 
have  hurried  a delicious  morsel  of  raw 
meat.  Later  in  the  night  when  Reynard 
catches  a whiff  upon  the  breeze  which 
speaks  of  an  appetizing  meal  in  the  vicinity, 
he  will  hurry  to  the  banquet  at  his  best 
lope.  Digging  frantically,  his  paws  soon 
encounter  the  thread;  the  trigger  of  the 
gun  releases  the  hammer  which  falls  upon 
the  powder.  A great  white  light  spreads 
out  fanwise  in  front  of  Reynard,  frighten- 
ing him  mightily.  He  yaps  with  terror  and 
flees  away  thru  the  forest,  leaving  the  feast 
behind  him — but  we  have  our  first  animal 
self-portrait. 

Odoriferous  Sammy  is  exceedingly  fond 
of  cheese,  and,  if  a succulent  piece  is  left 
upon  the  top  of  a stump  in  a neighborhood 
where  Sammy  abounds,  he  will  be  glad  to 
present  you  with  his  portrait  in  return  for 
the  sumptuous  repast. 

A dead  bird,  used  as  bait,  will  eventually 


Guess  Who  This  is?  Yep,  Foiled  Again!  it’s 
None  Other  Than  “Br’er  Skunk”  Nibbling 
On  Some  Cheese  Used  As  Bait  and  Flash- 
lighting Himself. 


bring  an  owl  to  our  studio,  and,  if  Fate 
is  kind,  even  that  monarch  of  the  night,  the 
great  horned  owl  may  conde- 
scend to  sit  for  us. 

A thread  strung  with  corn 
and  laid  upon  a fence  post  near 
a crow  roost,  will  result  in  a 
self-portrait  of  Black  Jim. 

By  way  of  finale,  let  me  say 
that  nature  photography  by  flash- 
light is  such  good  fun  that  it  is 
my  earnest  wish  to  have  the 
many  readers  who  are  “Camera 
Bugs”  give  it  a trial.  I will  be 
only  too  glad  to  give  all  the 
aid  in  my  power  to  those  who 
ask  for  it. 

There  are  many  other  ways 
of  rigging  up  a camera  to  pho- 
tograph animals.  Those  electri- 
cally inclined  will  find  it  quite 
simple  to  work  out  an  arrange- 
ment whereby  an  electro-magnet 
or  solenoid  circuit  is  energized 
by  battery  current  when  the  ani- 
mal trips  a thread  connected  to 
a switch  or  light  spring  contact. 


An  Exceptionally  Clear  and  Remarkable 
Flashlight  Photo  of  the  “Great  Horned  Owl.” 
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JUST  now  the  great  law  of  gravitation 
which  was  discovered  by  Sir  Isaac 
Newton  is  very  much  in  the  limelight 
on  account  of  certain  proposed  modi- 
fications which  have  been  suggested 
by  Einstein.  We  are  in  danger  of  for- 
getting that  modern  mechanics  is  very 
largely  based  upon  three  other  laws  laid 
down  by  Newton,  called  the  laws  of  motion. 
These  laws  are,  indeed,  closely  connected 
with  the  law  of  universal  gravitation,  and 


it  is  difficult  to  understand  one  without  the 
other.  Put  in  popular  form  these  laws  are 
as  follows ; 

If  a body  is  in  motion  it  will  con- 
tiime  to  move  forever  in  a straight  line, 
and  if  a body  is  at  rest  it  will  continue  to 
be  at  rest  forever,  UNLESS  some  external 
force  is  applied  to  change  these  conditions. 

2.  If  several  forces  act  upon  a body  the 
resulting  motion  will  be  the  same  as  if 
each  force  acted  independently. 

3.  Action  and  reaction  are  equal  in  op- 
posite directions. 


The  first  law  is  not  capable  of  mathe- 
matical demonstration.  Its  truth  appeals  to 
our  sense  of  fitness  of  things  rather  than 
to  any  experiment  which  has  been  made. 
The  doctrine  of  relativity  might,  if  com- 
pletely understood,  throw  a light  on  the 
statement  that  a body  tends  to  move  for- 
ever in  a straight  line.  On  the  other  hand  it 
completely  destroys  whatever  lingering 
hope  we  may  have  had  of  being  able  to 
prove  that  a body  at  rest  would  rest  forever. 


Certain  rather  interesting  results  follow 
from  this  law : It  is  due  to  this  that  a 

horseback  rider  is  thrown  headlong  over  a 
stone  wall  when  the  horse  refuses  to  make 
the  leap  but  stops  abruptly  when  he  reaches 
the  wall.  It  is  also  due  to  this  law  that 
we  fall  down  when  alighting  from  a street 
car  in  motion  if  we  are  not  careful.  The 
motion  of  the  car  tends  to  cause  us  to 
move  in  a straight  line  in  the  direction  of 
the  car,  while  gravitation  causes  our  feet 
to  strike  the  ground  and  their  motion  is 
stopt  while  the  motion  of  the  upper  part 
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of  the  body  continues.  Hence  the  fall; 
see  Fig.  1.  It  will  be  seen  that  the  first 
and  second  laws  act  together,  and  the 
gravitation  law  has  a part  in  the  procedure. 
If  it  were  not  for  the  fact  that  gravitation 
acts  constantly  we  would  not  reach  the 
ground  when  getting  off  the  car  but  remain 
traveling  along  beside  the  car  at  the  same 
rate  of  speed.  This  first  law  of  motion 
would  make  it  impossible  for  a gravitation 
screen  to  be  of  much  material  advantage. 
If  the  rope  of  an  elevator  were  to  break 
and  the  gravitation  were  instantaneously 
screened  off,  the  elevator  would  continue 
to  fall  due  to  the  first  law  of  motion.  If 
we  should  toss  a ball  into  the  air  we  would 
never  see  it  again  if  we  made  use  of  a 
gravitation  screen;  see  Fig.  2.  The  same 
would  be  true  with  our  own  body  if  we 
gave  a jump  away  from  the  earth.  If  we 
headed  towards  the  moon  and  jumped  at 
the  rate  of  ten  feet  a second  we  would 
reach  the  moon  in  about  four  years.  If, 
however,  we  had  not  taken  the  precaution 
to  screen  the  gravitation  effect  of  the  moon 
we  would  land  on  the  surface  of  the  moon 
with  the  velocity  of  about  two  miles  a sec- 
ond, which  would  doubtless  render  us  in- 
capacitated for  lunar  explorations. 

The  following  illustration  of  Newton’s 
second  law  will  interest  baseball  fans.  If 
a catcher  had  an  arm  sufficiently  powerful 
so  that  he  could  throw  a ball  in  a perfectly 
straight  line  from  his  hand  to  the  foot  of 
the  second  baseman,  it  would  reach  this 
point  at  exactly  the  same  instant  that  a 
ball  dropt  directly  downwards  from  the 
pitcher’s  hand  would  strike  the  ground ; see 
Fig.  3.  Strange  as  it  may  seem,  a cannon 
ball  fired  vertically  upward  from  the  top 
of  a train  moving  with  constant  speed 
would  fall  into  the  mouth  of  the  cannon 
on  its  return;  see  Fig.  4.  These  illustra- 
tions, of  course,  take  no  account  of  certain 
modifications  which  might  be  made  due  to 
atmospheric  friction,  etc.  A remarkably 
striking  experimental  illustration  of  the 
second  law  may  be  set  up  as  follows ; A 
metal  tube  about  two  feet  long  and  three- 
fourths  of  an  inch  in  diameter  is  clampt 
in  a horizontal  position  in  such  a manner 
that  upon  looking  thru  it,  we  can  exactly 
see  the  center  of  a croquet  ball  into  which 
an  iron  screw  or  iron  plug  has  been 
fastened,  and  this  screw  is  held  up  by  an 
electro-magnet  as  in  the  figure ; see  Fig.  5. 
A thin  strip  of  copper  touches  the  end  of 
the  tube  and  extends  about  a quarter  of  an 
inch  above  the  bottom.  An  electric  circuit 
is  made  including  the  tube,  the  copper  strip, 
and  the  coils  of  the  electro-magnet.  When 
all  is  properly  arranged  we  blow  a metal 
ball  thru  the  tube  as  swiftly  as  possible. 
When  the  ball  strikes  the  copper  strip  the 
circuit  is  broken  and  the  croquet  ball  begins 
to  drop.  Somewhere  in  mid-air  the  metal 
ball  will  strike  the  wooden  ball.  The  ex- 
periment rarely  fails  to  succeed  if  proper 
precautions  are  taken.  The  distance  be- 
tween the  tube  and  the  ball  will  depend 
upon  the  strength  of  the  experimenter’s 
lungs.  Twenty  feet  is  a distance  which 
gives  good  results.  The  metal  ball  should 
be  almost  as  large  as  the  internal  diameter 
of  the  tube  in  order  that  it  may  receive  the 
entire  force  of  the  wind  when  it  is  blown 
thru. 

There  are  few  experimental  illustrations 
of  Newton’s  third  law  which  are  at  all 
striking.  It  may  be  questioned  whether  in 
its  net  results  this  law  is  a benefit  to  hu- 
manity or  otherwise.  If  it  were  not  for 
this  law  we  could  bump  our  heads  against 
a stone  wall  with  perfect  safety  if  we  were 

(Continued  on  page  106) 


BODY  TENDS  TO 
MOVE  BACKWARD 


CAR  MOVING  IN 
THIS  DIRECTION 


GRAVITY  TENDS  TO  HOLD  FEET  STILL.  AT  HIGH  SPEED 
A FALL  IS  ALMOST  INEVITABLE. 


PEOPLE  (ESPECIALLY  WOMEN)  OFTEN  STEP  OFF  MOVING 
CARS  BACKWARD;  A FALL  IS  LIKELY  EVEN  AT  SLOW 
SPEED. 


'""/I  "'1  I M . 

ANTI- GRAVITATION  SCREEN 

USING  A GRAVITY-NULLIFYING  SCREEN,  A BALL 
THROWN  UPWARD  WOULD  NEVER  RETURN. 


BALL  DROPT  ONLY  BALL  THROWN  AT 

HIGH  SPEED 

BOTH  BALLS  REACH  THE  GROUND  AT  SAMETIME 


/ OBJECT  THROWN  '' 

/ INTO  AIR  TENDS  TO  V\! 
/ MOVE  FORWARD  AT  ' 
SAME  SPEED  AS  TRAIN  » 


A CANNON  BALL  FIRED  VERTICALLY  FROM  A 
MOVING  TRAIN  WOULD  RETURN  IN  THE  CAN- 
NON BARREL  ON  ITS' RETURN. 


A METAL  BALL 
B WOODEN  BALL 
C ELECTRO-MAGNET 
0 SOURCE OFCURRENT' 

E THINCOPPERSTRIP 
F METAL  INSERTED  IN  BALL 


AV-'., 


BALLS  MEET  HERE 


Here  Are  Some  Everyday  Facts  in  “Physics” — or  the  Study  of  Natural  Phenomena,  Which 
You  Probably  Have  Not  Thought  of.  The  Underlying  Laws  Are  Clearly  Explained  by  Prof. 
Stevens,  So  That  You  Can  Readily  Grasp  the  “Why  and  Wherefore"  of  These  Seemingly 

Paradoxical  Actions. 


I’  Electricity  Gone  T©  The  Dogs 


The  very  latest  in  “Dog-land”  is  the 
canine  clinic  recently  established  for 
these  intelligent  quadrupeds  in  Ber- 
lin, Germany.  The  laboratory  in 
which  the  clinic  is  located,  is  fully 
equipt  with  the  most  up-to-date  technical 
apparatus  for  the  cure  and  treatment  of 
diseases  peculiar  to  the  canine.  The  photo- 
graphs herewith,  show  the  artificial  sun 
treatment,  comprising  a powerful  electric 
light  in  a highly  polished  reflector,  and  also 
a specially  devised  electrical  hot-air  ap- 
paratus. 

One  photo  shows  a sick  dog  being  treated 
with  what  is  known  as  the  artificial  high- 
sun  rays,  and  it  will  be  noted  that  the  dog’s 
eyes  are  covered  with  a bandage,  so  as  not 
to  injure  them  by  the  extreme  brightness 


of  the  light  rays  here  brought  into  play. 

One  of  the  most  troublesome  and  fre- 
quent ailments  of  dogs  in  general,  is  skin 
disease,  and  the  second  photo  shows  a 
noble  canine  suffering  from  this  affliction, 
being  treated  with  the  electrically  heated 
hot-air  applicator,  to  remedy  this  ailment. 
At  this  dog  clinic,  all  kinds  of  operations 
are  performed  on  dogs,  for  broken  bones, 
nasal,  throat  and  mouth  troubles,  et  cetera. 
Many  ailments  among  animals,  and  par- 
ticularly in  dogs,  are  of  a rheumatic  or 
similar  nature,  and  often  yield  to  intensi- 
fied heat  treatment  such  as  that  produced 
by  the  artificial  high-sun  device  shown,  or 
else  by  placing  damp  cloths  over  the  in- 
jured member  or  over  the  entire  body,  and 
then  placing  the  “patient”  into  a special 


electrically  heated  oven.  These  ovens  have 
been  developed  very  remarkably  both  in 
this  country  and  abroad,  and  have  proven 
their  worth  many  times  over,  especially  for 
cases  of  stiffened  muscles,  whether  caused 
by  direct  injury,  or  from  rheumatism.  The 
temperature  of  these  electrical  baking 
heaters  often  reach  a point  as  high  as  400° 
Fah.  This,  of  course,  must  be  a perfectly 
dry  heat,  and  the  injured  animal  is  care- 
fully and  tightly  wrapt  in  dampened  cloths, 
before  it  is  placed  in  the  treatment  oven. 
This  dampness  soon  dries  out,  and  there- 
after a steady  dry  heat  is  applied  for  a 
half  hour  or  so,  until  the  temperature  rises 
to  a considerable  height,  and  in  doing  so, 
develops  an  extreme  penetrating  power 
which  reaches  to  the  bone  itself. 


At  Left:  Dog  Receiving  Treatment  from  Artificial  Electric  Sun  in 
New  Dog  Hospital  in  Berlin,  Germany, 


At  Right:  Here  We  See  a Faithful  Canine  Being  Treated  with  Elec- 
trically Heated  Hot  Air  for  Scalp  Ailments. 


Ever  since  the  gamma-rays  of  radium 
were  shown  to  be  essentially  of  the 
same  nature  as  X-rays,  the  only  dif- 
ference so  far  being  their  greater 
hardness  or  penetrative  power  (or 
in  other  words,  their  shorter  wavelengths), 
the  attention  of  physicists  and  practitioners 
alike  has  been  engrost  by  the  problem  of 


how  X-rays  of  sufficient  hardness  to  exert 
the  same  therapeutical  effects  as  radium, 
how  “artificial  radium  rays,”  as  it  were, 
could  be  produced. 

Inasmuch  as  the  hardness  of  X-rays  is 
the  greater,  as  the  cathode  rays  by  the  stop- 
ping of  which  they  are  produced  move  with 
higher  velocity — that  is  to  say,  as  the  volt- 


age applied  to  the  X-ray  tube  is  higher,  the 
solution  of  the  problem  from  the  very  out- 
set was  sought  in  an  unceasing  increase  of 
this  voltage.  A considerable  advance 
toward  the  final  goal  was  made  by  the  in- 
vention of  different  types  of  glow  cathodes 
allowing  the  electrons  generated  on  the 
(Continued  on  page  112) 


Photo  at  Left  Shows  the  Ultra- High  Potential  Transformers  and 
Cabinet  with  X-ray  Tube  Holders  in  Foreground,  for  Producing  Ex- 
tremely Hard  X-rays  Which,  It  Is  Believed,  Will  Replace  "Radium.” 


View  at  Right  Shows  Patient  Being  Treated  by  Extra  Hard  X-rays 
for  Therapeutic  Treatment.  Potentials  of  Several  Hundred  Thou- 
sand Volts  Have  Been  Successfully  Used  in  This  Special  Work  by 
Dr,  Dessauer,  of  Frankfort-on-Main. 
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By  S«  TO®Dp  Mlsaers^lo^lst 


The  First  Law  of  Magnetism  Is  That  Like  Poles  Repel,  and  Unlike 
Poles  Attract.  When  Two  Lodestones  Are  Held  Side  by  Side  in 
This  Manner,  the  Iron  Filings  Link  Across  Between  the  North  and 
South  Poles  at  the  Top  and  Bottom,  Illustrating  “Marriage.” 


The  Fact  That  “Like  Poles”  Repel,  Is  Here  Clearly  Demonstrated. 
When  the  Two  North  Poles  and  Two  South  Poles  of  a Pair  of  Lode- 
stones  Face  Each  Other,  the  Iron  Filings  Are  Repelled,  and  Illus- 
trate “Divorce,”  to  Quote  Mr.  Todd. 


I WANT  to  show  you  the  “Lodestone” — 
perhaps  you  have  never  seen  one,  or 
even  heard  of  one, — and  yet  it  is  the 
most  wonderful  stone  in  the  world, 
barring  none,  and  altho  it  is  called  a 
stone,  it  really  is  not  one,  but  rather  be- 
longs to  the  family  of  minerals. 

Why  its  name?  Let  me  tell  you.  Sus- 
pended, by  a silken  thread  or  floated  on 
mercury  or  on  a circular  raft  on  water,  the 
same  end  of  the  stone  will  always  point  to 
the  “Lodestar,”  Pole  Star,  Polaris,  or  North 
Star,  as  we  know  it ; thus  it  will  be  seen 
that  the  lodestone  is  a natural  compass, 
such  as  the  Vikings  used  to  make  centuries 
ago,  long  before  America  was  discovered, 
or  before  the  compass  as  we  know  it  to- 
day, was  invented.  Now  after  making  a 
compass  out  of  a lodestone,  let  us  make 
one  with  the  lodestone,  as  the  Chinese  did 
years  ago,  by  rubbing  a steel  sewing  needle 
over  a lodestone  to  magnetize  it,  and  then 
placing  the  needle  very  gently  on  the  sur- 
face of  a bowl  of  water.  The  needle,  so 
placed,  will  float  and  immediately  take  a 
position  pointing  north  and  south.  When 
the  needle  is  floating  on  the  surface  of  the 
water,  the  lodestone  placed  near  it  on  the 
outside  of  the  glass  or  bowl,  will  deflect  it, 
turning  it  east  or  west,  or  for  that  matter, 
any  way.  Released  from  the  influence  of 
the  stone,  the  needle  will  immediately  re- 
sume its  former  position,  pointing  north 
and  south.  If  the  needle  is  a good  one, 
you  can  draw  it  to  the  bottom  of  the  glass 
of  water,  thus  sinking  the  needle,  and  draw 
it  up  again  to  the  surface  of  the  water 
without  once  touching  the  needle,  the  lode- 
stone being  held  flat  against  the  outside  of 
the  glass,  while  moving  it  upward. 

You  can  also  make  a compass  out  of  a 
steel  fieii  in  the  same  manner,  being  careful 
to  rub  the  south  pole  toward  the  point  of 
the  pen  if  you  want  it  to  point  north,  and 
the  north  pole  toward  the  point,  if  you 
wish  to  make  a south  pointing  compass  as 
the  Chinese  do. 

The  mercury  compass  is  more  expensive 
to  make,  owing  to  the  high  cost  of  mer- 
cury, but  it’s  well  worth  the  price  just  to 


see  the  lodestone  floating  on  its  surface; 
floating,  because  the  lodestone  is  so  much 
lighter  in  weight  than  the  mercury  it  dis- 
places, the  specific  gravity  of  the  mercury 
being  1357,  and  that  of  the  lodestone  about 
783.  In  the  mercury  compass,  it  is  well  to 
paint  or  mark  the  north-pointing  end  of 
the  stone,  red  or  white,  leaving  the  south 
pointing  end,  black  or  the  natural  color  of 
the  lodestone. 


This  Is  Galileo’s  Original  Lodestone,  One  of 
the  Most  Interesting  Exhibits  in  the  World, 
Especially  to  All  Electricians.  This  Stone, 
After  300  Years,  Holds  as  firmly  as  Ever,  Its 
Suspended  Weight  of  15  Lbs.,  the  Weight  of 
the  Stone  Being  but  Six  Ounces.  This  Pre- 
cious and  Historical  Lodestone  Is  Exhibited 
in  the  Trlbuna  de  Galileo,  Florence,  Italy. 
The  Iron  Weight  Suspended  at  the  Bottom 
of  the  Lodestone  Is  Made  in  the  Form  of  a 
Sepulchre. 
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USES  OF  THE  LODESTONE. 

The  lodestone  is  used  ‘in  colleges  in  ele- 
mentary classes,  to  demonstrate  magnetic 
laws,  and  is  used  in  preference  to  the  bar 
or  horse-shoe  magnet  because  of  its  per- 
manence and  power, — for  a good  lodestone 
is  more  powerful  than  the  average  magnet 
of  similar  weight. 

Lodestones  are  also  used  in  automobile 
and  aviation  schools  in  demonstrating  the 
principle  of  the  magneto ; by  amateur  ex- 
perimenters in  wireless ; and  is  frequently 
taken  home  by  parents  as  a useful  and  fas- 
cinating toy  for  children.  It  is  a perma- 
nent magnet,  and  its  magnetism  can  only 
be  destroyed  by  heating  the  stone  “red- 
hot.”  Altho  the  magnetism  can  be  drawn 
out  electrically  and  restored  electrically, 
once  the  lodestone  is  heated  as  aforemen- 
tioned, its  magnetic  life  is  gone  beyond 
resurrection. 

SUPERSTITIONS  OF  THE  LODESTONE. 

There  are  many  superstitions  about  the 
lodestone,  and  it  is  believed  by  many  peo- 
ple that  these  mysterious  stones  are  always 
lucky,  inasmuch  as  they  attract  the  good 
and  repel  the  evil.  The  circus  people  were 
wont  to  take  them  south  during  trips  and 
sell  them  to  the  negroes  at  fabulous  prices, 
and  some  of  our  most  famous  actors  and 
actresses  carry  them.  Paderewski,  the 
great  pianist,  took  one  with  him  to  Poland 
about  three  years  ago,  when  he  went  there 
in  the  interest  of  his  people. 

The  writer  knows  personally,  a very 
celebrated  actress,  who  absolutely  refuses 
to  go  on  the  stage,  without  a lodestone 
somewhere  on  her  person.  She  claims  when 
she  happens  to  leave  it  at  home,  something 
unpleasant  is  sure  to  occur,  and  when  she 
has  it  with  her,  things  run  along  smoothly. 
She  says  that  it  makes  her  more  magnetic, 
and  that  she  controls  her  audience  with 
more  ease,  thus  receiving  more  applause 
which  incidentally  increases  her  salary!! 

There  is  an  old  saying  in  Sweden,  (where 
the  lodestone  is  found),  “Wear  a lodestone 
over  your  heart  and  it  will  insure  you 
heart’s  desire ; place  it  under  your  pillow 
at  night,  and  your  dreams  will  come  true.” 


Electrical  Experimenter  for  May,  1920 
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This  Photo  Shows  the  Jewelled  Bearing  Mag- 
net Compass  and  One  of  the  Earliest  Forms 
of  a Compass,  Formed  of  a Piece  of  Mag- 
netized Steel  Resting  on  the  Surface  of  a 
Glass  of  Water.  A Steel  Needle  Was  Mag- 
netized by  a Lodestone  and  Dropt  Gently 
Into  the  Water  in  Early  Times,  but  in  This 
Case  a Steel  Writing  Pen  Was  Employed. 
Try  the  Needle  Trick  Yourself.  We  Found 
It  Most  Interesting.  It  Points  to  the  North. 

This  latter  condition  may  not  always  be 
desirable,  especially  in  cases  of  nightmare. 

It  is  also  a betrothal  stone.  A young 
man  will  break  a lodestone  in  two  pieces 
and  give  his  sweetheart  half,  so  that  they 
will  always  be  drawn  together  by  the  mag- 
netism of  the  stone.  In  fact  you  can  show 
the  marriage  of  a pair  of  lodestones,  viz; 
when  they  are  drawn  together, — but  you 
can  also  show  the  divorce  of  the  pair,  and 
this  occurs  when  they  repel  each  other,  as 
they  undoubtedly  will  when  like  poles  are 
placed  opposite.  You  see  a lodestone  has 
two  poles,  one  North  and  the  other  South ; 
positive  and  negative,  or  male  and  female. 
Naturally  the  male  end  of  one  stone  will 
only  attract  the  female  end  of  the  other, 
which  is  called  the  “marriage  of  the  stones,” 
or  the  divine  magnetic  attraction  between 
opposite  sexes  and  unlike  poles. 

LEGENDS  OF  THE  LODESTONE. 

The  stone  is  supposed  to  impart  mag- 
netism to  the  person  carrying  one,  and 
many  people  believe  they  have  been  cured 
of  rheumatism  by  keeping  one  about  their 
person.  Probably  marbles  would  work  as 
well ! 

Many  strange  stories  of  the  wonders  of 
the  lodestone  are  told,  one  of  these  stories 
being  of  the  mythical  “lodestone  moun- 
tain,” described  in  “The  Arabian  Knights,” 
the  vessel  being  drawn  toward  it,  until 
when  quite  near,  all  the  spikes  and  nails 
were  drawn  from  the  ship,  and  she  fell 
apart, — a total  wreck,  all  the  -metal  (iron 
or  steel)  parts  of  the  ship  flying  towards 


the  mountain,  and  the  ship  itself  sinking 
to  the  bottom. 

In  Sweden  (the  most  powerful  lode- 
stones  and  those  here  pictured  came  from 
Sweden),  they  tell  how  hunters  have  been 
unable  to  pick  their  guns  from  the  ground, 
after  laying  them  down  near  lodestones. 
They  also  tell  of  cases  where  the  person’s 
shoes  had  to  be  removed,  owing  to  the 
nails  in  their  soles,  which  held  them  fast. 
Of  course  these  are  only  fables,  the  truth 
of  which  I shall  not  warrant. 

From  history  we  learn  about  this  most 
mysterious  stone,  how  Mahomet’s  casket 
was  suspended  in  mid-air  by  an  immense 
lodestone,  hidden  from  the  view  of  the 
faithful. 

Plato  speaks  of  magnetic  virtue  divine. 
Marco  Polo  brought  the  idea  of  the  mari- 
ner’s compass  from  China.  King  Solomon 
used  the  stone  to  guide  his  mariners  when 
searching  for  West  Indian  gold.  Sebastian 
Cabot  writes  of  variation  of  the  needle,  or 
magnetic  deviation.  Vincenzio  Viviani, 
himself  a distinguished  mathematician, 
liked  to  be  known  as  the  last  disciple  of 
Galileo  and  tells  us  in  a biography  of  his 
great  master,  that  towards  the  close  of  the 
year  1604,  he  had  completed  a long  study  of 
the  properties  of  the  lodestone,  and  after 


This  Diagram  Shows  an  “Armed”  Lodestone 
or  Natural  Magnet.  When  the  Magnets  Are 
Armed  or  Capt  With  Iron  Pole-Pieces  in  the 
Manner  Shown,  Their  Lifting  Power  Is 
Greatly  Intensified,  Even  Doubied  and 
T rebled. 

many  and  varied  experiments,  had  found 
a sure  way  of  mounting  any  given  stone  so 
as  to  make  it  sustain  the  weight  of  iron, 


Here  We  Have  the  Original  Chinese  Com- 
pass Formed  by  a Lodestone  Floating  on 
Mercury,  at  the  Left.  The  North-Seeking 
Pole  of  the  Lodestone,  Which  Is  the  Actual 
South  Pole  of  the  Magnet,  Is  Indicated  by 
the  Chalk  Mark.  Another  Form  of  Compass, 
Comprising  a Magnetized  Steel  Needle 
Mounted  on  a Circular  Disc  of  Wood  and 
Suspended  by  a Thread,  Is  Shown  at  the 
Right. 

80  to  100  times  greater  than  could  be  sup- 
ported by  the  stone  unmounted, — a result 
which  had  not  been  discovered  by  any  other 
investigators  up  to  that  time,  nor  for  that 
matter  today — if  you  exclude  electro- 
magnets. 

It  appears  that  during  the  long  summer 
vacation  at  Padua,  Galileo  used  to  spend 
his  vacation  in  Florence,  where  from  about 
1601  he  gave  private  lessons  in  science,  to 
the  young  Prince  Cosino  de  Medici;  in  the 
summer  he  had  evidently  been  rehearsing 
the  wonderful  properties  of  the  lodestone, 
and  having  inspired  his  pupil  with  a keen 
desire  to  have  one,  he  on  returning  to 
Padua,  was  able  to  send  the  prince  a 
specimen,  which  he  had  obtained  in  Venice, 
and  which  weighed  about  one-half  pound. 
It  was  not  elegant  in  form,  but  was  very 
powerful.  A friend  of  his,  Sagredo  by 
name,  nad  another  fine  stone  which  was 
beautifully  formed,  and  weighed  about 
five  pounds, — and  when  it  was  known  that 
Sagredo  was  disposed  to  part  with  it  for  a 
price  of  400  scudi  (about  $450.00),  the 
prince  desired  to  obtain  possession  of  this 
stone,  but  thought  the  price  excessive. 
Thereupon,  ensued  a long  haggling  cor- 
respondence, which  ultimately  resulted  in 
the  prince  purchasing  it  for  100  doubloons 
or  about  100  guineas. 

Unfortunately,  the  Sagredo  stone  was 
lost  in  after  years,  (also  apparently  the 
smaller  one  from  Venice),  and  neither  of 
them  could  be  found  after  a careful  and 
thoro  search  made  by  the  request  of  Leib- 
nitz in  Florence,  in  1698. 

Dr.  Gilbert  in  his  book  “De  Magnete” 
publish!  in  1600,  speaks  of  a stone  (whose 
weight  is  not  known)  which  normally  could 
(^Continued  on  page  88) 


To  Illustrate  the  Underlying  Action  of  the  Electric  Motor,  Two 
Lodestones  May  Be  Used  in  the  Manner  Shown,  the  Smalier  Lode- 
stone Being  Piaced  on  a Polarized  Steei  Dome,  Such  as  Those 
Placed  on  Chair  Feet. 


By  Alternately  Approaching  the  Opposite  Poles  of  the  Small 
Lodestone  With  the  North  and  South  Poles  of  the  Large  Lode- 
stone Held  in  the  Fingers,  the  Smailer  Stone  Can  Be  Caused  to 
Rotate  Continuously,  the  Same  as  an  Armature  of  a Motor. 
A Small  Steel  Nail-File  Was  First  Magnetized  by  Means  of  a 
Smali  Lodestone  and  Then  Piaced  on  a Polished  Steei  Dome,  Such 
as  Used  on  Chair  Feet.  By  Alternately  Projecting  North  and 
South  Poles  of  a Large  Lodestone  Held  in  the  Fingers  Toward  the 
North  and  South  Ends  of  the  Fiie,  It  Can  Be  Caused  to  Rotate. 


IT 


'LOCATING  HIDDEN? 
; WATER  BY  AIRPLANi 


WATERVEIN 


It  Is  Reported  That  In  Germany  They  Have 
Been  Doing  Some  Very  Remarkable  Work 
with  the  Divining  Rod.  Recently.  The  Magic 
Witchhazel  or  Birch  Twig  Dips  Downward 
Whenever  You  Are  Over  Water  or  Oil. 


Marked  Deflections  Are  Obtained  by  Means 
of  the  Divining  Rod  Carried  in  an  Airplane 
in  Some  Instances,  Which  Are  Always  Re- 
corded on  a Map  and  Checked  on  the  Spot. 


DETECTING  UNDERGROUND' 
BWATER LEAKS L ' 


LoMllGHiDDElL 
I WATER  VEINS  Ml 


This  Photo  Shows  the  Divining  Rod  Being  Used 
In  a Search  for  Underground  Hollows  in  the  Sur- 
roundings of  the  Ruins  of  a Mountain  Castle,  at 
the  Nordhausen  Grounds. 


Airmeim 


The  divining  rod  at  present  claims  un- 
usual interest  from  a double  point  of  view: 
On  the  one  hand,  a scientific  explanation 
of  the  enigmatical  phenomenon  is  sought, 
that  a forked  twig  or  wire  loop  in  the  hand 
of  a person  specially  gifted  will  deflect 
on  passing  over  running  water;  on  the 
other  hand,  endeavors  are  made  to  utilize 
this  phenomenon  for  practical  purposes,  the 
more  so  as  the  puzzling  rod  has  recently 
been  found  not  only  to  deflect  over  natural, 
but  as  well  over  artificial  water  courses, 


especially  piping.  The  Municipal  Water 
Works  of  Munich,  Germany,  have,  for  in- 
stance, obtained  some  most  remarkable  re- 
sults in  locating  pipe  ruptures.  Tests  have 
also  been  made  repeatedly  in  connection 
with  ore,  salts  and  coal  layers.  In  the 
present  critical  situation  due  to  Germany’s 
having  had  to  give  up  some  of  her  most 
valuable  ore  and  coal  mines,  special  hopes 
are  in  the  Fatherland  attached  to  the  help 
of  the  divining  rod. 

At  the  recent  Congress  of  the  Association 


for  Elucidating  the  Diznning  Rod  Problem, 
held  at  Nordhausen,  there  were  discust 
these  possibilities  of  application.  Another 
new  development  dealt  with  was  the 
possibility  of  using  the  divining  rod  from 
an  airplane.  A well-known  divining  rod 
specialist,  Otto  Edler  von  Graeve,  gave 
a practical  demonstration  of  the  way  under- 
ground water  courses  are  ascertained  from 
the  airplane,  the  deflections  of  the  divining 
rod  being  afterwards  recorded  on  a map 
and  checked  on  the  spot. 


Undoubtedly  you  have  heard  the  story  of 
how  to  be  awakened  gently,  by  nothing  less 
than  the  sweet  music  of  a string  orchestra 
or  the  tinkling  chimes  of  Westminster 
Abbey,  in  the  distance,  so  specifieth  those 
who  know. 

Well,  friends,  here  it  is  at  last,  and  all 
you  need  is  an  alarm  clock  and  a 
iihonograph  — puts  us  in  mind  of 
he  chap  who  bought  an  automobile 
cap  and  all  he  needed  then  to  com- 
ulete  his  outfit  was  an  automobile ! 

But  this  is  not  as  comical  or  tragi- 
cal as  it  might  at  first  seem.  In  all 
seriousness  we  have  tried  this  stunt, 
and  it  works  tof  perfection,  and  all 
that  we  have  to  say  in  the  line  of 
criticism  of  this  interesting  and 
much  desired  invention  is  that  the 
world  is  looking  for  the  “genius” 
who  can  put  up  this  combination 
on  a nice  little  wooden  base  and 
sell  it  for  a dollar  or  two. 

We  remember  a chap  who  worked 
night  and  day  on  such  a contri- 
vance, comprising  a little  three-inch 
home-made  phonograph  disc  record, 
with  a “get-up”  message  suitably 
inscribed  on  it,  all  of  which  can  be 
fitted  to  a small  shaft  protruding 
thru  the  top  of  the  alarm  clock, 
and  then  connected  with  the  alarm 


spring  mechanism  within  the  clock.  It 
worked ! 

We  have  often  wondered  why  some  one 
did  not  think  of  this  idea  and  develop  it 
to  a logical  commercial  conclusion,  which 
could  be  on  the  order  of  the  “talking  doll” 
which  has  a small,  cheap  phonograph 


Clock  at  Your  Arising  Hour — the  Phonograph 
Rest! 


fitted  within  it.  It  seems  a capital  idea. 

In  the  illustration  here  shown,  the  alarm  ' 
clock  rests, on  the  phonograph  cabinet  and 
when  the  alarm  rings  in  the  morning,  it 
releases  the  turn-table  brake  and  before 
you  know  it,  you  are  slowly  coming  back 
from  Slumberland  to  the  tune  of  the  “Anvil 
Chorus”  from  II  Travatore,  if  you 
have  a strong  mind,  or  to  the  lilt- 
ing strains  of  the  “Merry  Widow 
Waltz,”  if  you  are  temperamental. 

Or  if  you  are  one  of  those  hard 
sleeping  hounds,  put  on  “Shimmy 
With  Me.” 

So  we  ma3^  look  forward  to  the 
day  not  far  distant  when  we  can 
purchase  at  approximately  the  same  h 
sum  we  now  spend  for  a “Big  Ben”  " 
alarm  clock,  one  of  these  new-  jj. 
fangled  “do-funny”  phono-clocks, 
Possibly  some  long-whiskered  psy-  ' 
chologist  or  student  of  mental  phe- 
nomena may  devise  a form  of  music 
which  will  serve  not  to  awaken  you, 
but  to  put  you  to  sleep ! When  you 
stop  to  think  about  it,  you  probably 
will  recollect  that  at  the  last  musi- 
cale  you  attended  some  of  the 
dreamy  selections  caused  your  mind 
to  relax  to  such  a degree  that  you 
Dnpc  thp  presently  found  yourself  wandering 
on  the  borders  of  Slumberland. 
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Photo  Above  Shows  the  Newest  Thing  in  Eiectric  Water  Purifiers, 
Which  is  In  Daiiy  Use  in  New  York  City.  It  Represents  One  of  the 
Most  Elaborate  Filtering  and  Electric  Ozonizing  Water  Plants  Ever 

Devised. 


This  Photo  Shows  a Close-up  View  of  the  High  Potential  Electric 
Ozonizing  Tubes  in  Which  Free  Ozone  is  Liberated,  and  Eventually 
Caused  to  Pass  Thru  the  Water  and  Destroy  All  Bacterial  or  Other 
Germs  In  It. 


Ozone  as  a germicide  and  deodor- 
ant has  been  dealt  with  so  many 
times  that  it  is  scarcely  necessary 
for  us  to  mention  in  detail  what  its 
action  is.  All  harmful  germs  and 
growths  in  water  are  positively  annihilated 
when  water  is  purified  by  ozone.  After 
ozonization  it  is  100  per  cent  free  from 
disease  germs  and  at  the  same  time  pro- 
duces a very  sparkling  drink. 

An  enterprising  New  York  concern,  after 
having  worked  for  years  on  the  problem, 
has  evolved  not  only  a system  of  providing 
and  filtering  water,  but  has  also  obtained 
patents  on  an  improved  form  of  silent  dis- 
charge ozone  generator.  Essentially,  ozone 
consists  of  three  atoms  of  oxygen  bound 
together  in  the  form  of  one  molecule.  It 
is  produced  by  pumping  air  thru  these 
silent  discharge  tubes  between  the  elec- 
trodes, the  oxygen  of  which  is  made  to 
combine  by  the  action  of  a high  frequency 
current.  Thus  the  oxygen  comes  into  a 
nascent  formation  more  active  and  power- 
ful as  an  oxidizing  agent  than  pure  oxygen 
of  the  air. 

The  apparatus  developed  by  this  company 
first  allows  the  water  to  filter  thru  a regu- 


lar sand  filter.  The  water  then  passes 
under  45  pounds  of  pressure  thru  a silk 
filter,  and  thence  onward  to  a large  glass 
tank.  Before  its  entrance  into  the  tank, 
however,  it  unites  with  the  ozone  supply 
pipe  coming  directly  from  the  discharge 
tubes  whence  the  ozone  and  water  continue 
onward  to  a large  glass  chamber.  Here 
they  squirt  out  in  the  form  of  fine  sprays 
of  water,  the  ozone  thoroly  acting  on  every 
droplet.  In  this  way  ozone  action  is  abso- 
lutely thoro,  and  not  nearly  as  long  a time 
of  exposure  is  necessary  as  with  the  ordi- 
• nary  ozonating  apparatus. 

The  ozonized  water  then  passes  into  a 
refrigerator  where  it  is  cooled  and  goes 
onward  to  the  final  filter.  From  here  it 
goes  to  the  supply  pipes  and  it  is  bottled 
according  to  the  latest  style — namely,  in 
Thermos  vacuum  bottles.  This  company 
supplies  the  water  daily  in  bottles  of  any 
size  for  office  use.  The  water  is  always 
cold  and  sparkling,  being  tasteless  at  the 
same  time.  There  can  be  no  doubt  as  to 
its  purity  and  utter  absence  of  bacteria,  as 
bacterial  plate  cultures  prove  negative. 

The  entire  system  is  electrical ; pumps, 
transformers,  and  in  fact  even  delivery  is 


Left:  Diagram  Shows 

the  Various  Stages 
Thru  Which  the  Water 
is  Past  Before  It  is 
Eventually  Filled  Into 
Vacuum  Bottles,  in 
Which  It  is  Distrib- 
uted Daily  to  People 
in  All  Parts  of  the 
City.  The  Water  is 
Not  Only  Filtered  and 
Ozonized,  But  It  is 
Also  Cooled  By  a Re- 
frigerating Plant. 

Right:  A Detailed 

Diagram  of  One  of  the 
Ozonizing  T ubes 
Shown  in  the  Photos 
of  the  Complete  In- 
stallation. The  High 
Potential  Electric  Cur- 
rent is  Connected  to 
the  Inner  and  Outer 
Aluminum  Cylinders. 
This  Causes  An  Elec- 
tric Brush  Discharge 
to  Take  Place  Around 
and  Thru  the  Glass, 
Thus  Producing  Ozone. 
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carried  on  by  the  use  of  electric  current. 

The  silent  discharge  chamber  consists  of 
two  aluminum  tubes  fitted  at  the  top  and 
bottom  to  Bakelite  ends  made  to  fit  these 
tubes  accurately. 

Sepa-ating  the  tubes  is  a thin-walled  glass 
cylinder.  The  air  passes  thru  a pipe  from 
a compressor,  travels  thru  the  space  be- 
tween the  glass  center  and  inside  aluminum 
chamber.  Thence  down  between  the  glass 
and  outside  chamber  and  out  again.  During 
its  passage  the  air  is  under  continuous  ac- 
tion by  minute  electric  sparks,  which  cause  I 
its  oxygen  content  to  form  into  its  very  i 
active  state  of  Os,  or  ozone. 

Connection  to  a 15,000  volt  transformer 
is  effected  by  means  of  a spiderleg-like  j 
spring  inserted  into  the  top  of  the  discharge  j 
chamber,  making  contact  with  its  inner  ! 
wall,  while  a connection  also  goes  to  the 
outer  wall.  Insulation  is  so  perfect  that 
the  jars  may  be  grasped  while  the  appa- 
ratus is  in  operation  without  a shock  being 
felt. — Photos  courtesy  The  Moissant  Com- 
pany. 
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Clitiarclhi  Service 


which  may  be  found 
useful  in  many  diver- 
sified instances,  i.e., 
this  idea  should  prove 
a valuable  one  on 
Sundays  when  the 
weather  is  extremely 
inclement  and  when 
deep  snows  cover  the 
country  as  in  the 
northern  and  western 
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Church  Service  Via 
Teiephone  Is  One  of 
the  Latest  Innova- 
tions, In  the  Realm  of 
Applied  Science.  The 
Above  Picture  Shows 
the  Microphone 
Mounted  Just  In  Front 
of  the  Church  Pulpit 
and  Also  the  Sick  Man 
With  the  Receiving 
Head  Gear  for  Repro- 
ducing the  Words  of 
the  Pastor,  as  Well  as 
the  Choral  Music. 


Mr.  Sam  Pritchard,  a miner  of  Peny- 
cas,  Ruabon,  Wales,  injured  by  the  fall  of 
a rock  a year  ago  in  a colliery,  now  hears 
church  service  regularly  at  the  local  Bap- 
tist Chapel  by  means  of  a telephone  rigged 
Up  by  three  of  his  friends.  One  of  the 
photos  shows  the  injured  man  listening  to 


the  service  going  on  at  the  chapel  some 
distance  away. 

The  second  photograph  shows  a close-up 
view  of  the  pulpit  in  the  church,  with  the 
telephone  microphone  arranged  so  as  to 
gather  its  quota  of  the  preacher’s  vocal 
waves.  This  idea  brings  to  mind  a scheme 


part  of  the  United 
States,  so  that  the 
Sunday  church  serv- 
ice could  be  enjoyed 
just  as  well  over  the 
telephone,  as  not. 

In  the  present  in- 
stance, the  apparatus 
required  is  not  very 
expensive  and  com- 
prises a simple  tele- 
phone transmitter  or  microphone  button, 
together  with  a few  cells  of  dry  battery,  a 
sufficient  length  of  twin  conductor  tele- 
phone wire  and  a telephone  receiver,  or 
two,  of  the  75  ohm  watch  case  type,  which 
are  worn  on  a headband  by  the  gentleman 
shown  in  the  photograph. 


Owing  to  the  great  shortage  of  coal  as 
fuel  for  trains  in  Germany,  an  inventor 
of  that  country  has  rigged  up  the  unique 
air  driven  railroad  car  shown  here.  He 
has  simply  adopted  a powerful  type  of 
airplane  engine  to  one  end  of  the  railroad 
car,  which  altho  it  may  not  seem  so  effi- 
cient as  a regular  motor-driven  car,  re- 
sulted in  a speed  of  60  miles  an  hour. 

The  motors  used  on  these  German  air- 
propelled  cars  are  rated  at  160  horse- 
power. The  usual  gasoline  fuel  tanks  and 
cooling  water  radiators  are  seen  mounted 
on  the  platform  of  the  car,  at  the  left. 

This  gives  us  another  idea,  viz.,  that  as 
the  Germans  have  a great  many  thousand 
airplane  motors  on  hand  which  they  have 
no  use  for  just  now,  they  will  probably 
find  quite  an  extensive  field  for  their  ap- 
plication to  railway  cars,  etc. 

This  novelty  would  also  seem  to  lend 
itself  very  well  to  the  utilization  of  second 
rate  engines  or  airplane  engines  which  do 
not  come  up  to  the  “top  notch”  test  such 
as  required  by  the  rigid  rules  laid  down 
by  the  aviator.  If  a second  grade  engine 
or  one  that  is  somewhat  worn  is  adapted 
for  this  service  on  railway  cars,  no  one 
will  be  injured  if  the  engine  should  happen 
to  misfire  now  and  then, — while  the  aviator 
demands  the  very  highest  degree  of  effi- 
ciency in  performance ; and  recent  tests 
have  shown  that  even  the  far-famed  “Lib- 
erty Motor”  is  good  for  only  100  flying 
hours’  service  on  an  airplane.  But  it 


would  undoubtedly  be  good  for  several  running  hours,  for  such  service  as  that 
hundred,  or  very  possibly  several  thousand  here  shown.  The  idea  is  worth  trying. 


How  the  Germans  Have  Found  a Use  for  Thousands  of  Airplane  Engines  Which  They  Have 
on  Their  Hands.  Also  on  Account  of  the  Great  Shortage  of  Coal  in  Germany,  These  Wind- 
Driven  Cars  Have  Found  Much  Favor  in  the  “Vaterland.” 
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Electricity  in  tlie  Movie Studio 

By  CARL  M,  MEIHTZ 


Electricity  has  played  no  Httle  part 
in  this  great  industry,  working  its  way 
into  every  phase  of  the  motion  pic- 
ture work.  The  principal  use  of  electricity 
is  in  the  stage  lighting.  In  general  stage 
lighting  is  a combination  of  what  is  called 
, “hard”  and  “soft”  light.  The  mercury 
I vapor  lamp,  which  is  very  largely  used, 

1 possesses  the  actinic  qualities  that  make 
! it  very  excellent  for  this  work.  The  mer- 
. cury  vapor  lamp  gives  a soft  light  and  in 
I order  to  bring  out  the  high  lights  in  a 
i picture  or  to  emphasize  contrasts  in  a pic- 
! ture,  arc  lights  are  employed.  These  arc 
lamps  which  throw  off  a “hard”  light  are 
; very  generously  used  and  consume  a con- 
i siderable  amount  of  current. 

While  the  mercury  vapor  lamp  is  sup- 
, plied  for  either  A.  C.  or  D.  C.  current,  it 
I is  generally  considered  that  its  operation 
. on  D.  C.  is  more  satisfactory. 

It  is  generally  known  that  an  arc  lamp 
operates  better  on  D.  C.  than  A.  C.  or 
when  operating  on  A.  C.  it  changes  its  in- 
tensity of  illumination  slightly  with  every 
alternation,  and  since  it  is  possible  for  this 
to  synchronize  with  the  shutter  operating 
on  the  “movie”  camera,  one  can  readily 
see  why  D.  C.  is  more  satisfactory  for 
stage  lighting. 

It  might  be  interesting  to  briefly  outline 
the  electrical  equipment  at  some  of  the 
; studios.  Take  the  Metro  Studio  for  in- 
stance. The  Southern  California  Edison 
Company’s  incoming  high  voltage  line  of 
15,000  is  stept  down  in  a bank  of  3-250 
i|  K.  V.  A.  Transformers  to  2,200  volts.  They 
■ also  have  another  bank  of  3-100  K.  V.  A. 
Transformers  stepping  down  from  2,200 
volts  to  110  volts  3 phase.  These  supply 
the  stage-lighting  circuits.  The  A.  C.  lights 
being  mostly  used  for  overhead  lighting. 

The  Chief  Electrician  at  this  studio  uses 
a very  novel  scheme  to  secure  constant 
voltage  regulation  on  his  A.  C.  lighting 


Of  Course  the  Editors  Couldn't  Pass  This  Photo  Up,  With  “Doug”  Fairbanks  Sitting  On 
One  of  the  New  Motor-Generator  Units  For  His  Studio,  it  Is  Hard  To  Determine  Which 
Is  the  Most  Alive,  the  Dynamo  or  “Doug,”  Especially  When  He  Does  Those  Mexican  Athlete’s 
Stunts  Down  in  “Sunny  California.” 


circuits.  It  is  most  desirable  to  maintain 
a constant  voltage  regulation  for  two  rea- 
sons, one  that  it  produces  better  photog- 
raphy, the  other  it  increases  the  life  of  the 
mercury  vapor  lamps. 

The  Metro  Studio  has  installed  a 3-phase, 
60  K.  V.  A.,  2,200-volt  Induction  Regula- 
tor, which  controls  the  bank  of  3-100  K. 
V.  A.  Transformers  on  the  lighting  cir- 
cuits. 

Then  when  the  director  calls  for  the 
lights  and  a very  few  seconds  later  calls 
for  the  camera  to  “shoot,”  the  regulator 


has  compensated  for  the  additional  load 
which  amounts  to  a great  deal  on  large 
settings.  The  voltage  under  this  arrange- 
ment never  varies  over  a volt  and  a half 
at  the  point  of  distribution.  At  this  same 
studio  the  D.  C.  current  for  the  stage  light- 
ing is  supplied  by  a 300  K.  W.  Motor 
Generator  Set. 

Outside  of  using  electricity  for  stage 
lighting  the  studios  use  a great  deal  in  their 
carpenter  shops,  laboratories  and  projec- 
tion rooms,  etc. — Photo  Courtesy  IVest- 
inghotise  E.  & M.  Co. 
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Re^ilroads  are  Electrifying 


SINCE  the  United  States  has  an  abund- 
ance of  coal,  railroad  electrification 
here  has  been  determined  solely  by 
local  conditions.  Passenger  terminal  prob- 
lems caused  the  electrification  of  the  New 
York  Central  at  New  York  and  the  Penn- 


sylvania at  New  York  and  Philadelphia. 
The  limitations  of  the  steam  locomotive 
determined  the  electrification  of  the  Balti- 
more Tunnel  on  the  Baltimore  & Ohio,  the 
Cascade  Tunnel  on  the  Great  Northern, 
the  St.  Clair  Tunnel  on  the  Grand  Trunk, 


the  Hoosac  Tunnel  on  the  Boston  & Maine 
(see  photo  herewith)  and  the  Detroit  River 
Tunnel  on  the  Michigan  Central.  Ex- 
amples of  electrified  railroads  with  freight 
as  well  as  passenger  service  are  the  Nor- 
folk & Western,  the  Chicago,  Milwaukee 
& St.  Paul  and  the  New  York,  New  Haven 
& Hartford. 

While  the  other  electrifications  are  suc- 
cessful and  interesting,  the  last  three  are 
more  properly  representative  of  general 
railroad  electrification.  The  Norfolk  & 
Western  is  an  example  of  electrification 
under  the  heaviest  conditions  of  freight 
traffic  on  a mountain  grade.  The  Chicago, 
Milwaukee  & St.  Paul  has  in  operation  the 
longest  continuous  mileage  in  the  world, 
and  when  completed  will  cross  five  moun- 
tain ranges.  The  New  York,  New  Haven 
& Hartford  has  a very  large  movement  of 
both  freight  and  passenger  traffic.  All  three 
installations  are  successful  and  profitable, 
and  when  financial  conditions  are  stabil- 
ized and  the  American  railroad  question 
settled,  it  is  expected  that  all  three  will 
extend  their  electrified  service. 

Differing  from  America,  European  and 
South  American  countries,  with  the  excep- 
tion of  England  alone,  lack  an  adequate 
supply  of  fuel,  but  many  of  them,  including 
Norway,  Sweden,  Switzerland,  Italy,  Spain 
and  Brazil,  have  large  amounts  of  water 
power,  while  France  has  a moderate  amount. 
These  resources  combined  with  the  high 
cost  of  fuel  make  extensive  railroad  elec- 
trification in  these  countries  inevitable 
sooner  or  later.  Photo  W.  E.  <S*  M.  Co. 


The  American  Railroads  Are  Fast  Awakening  to  the  Fact  That  “Electrification”  Means 
Dollars  and  Cents  to  Them,  Altho  It  May  At  First  Seem  of  Tremendous  Initial  Expense. 
Here  We  See  a Boston  and  Maine  R.R.  Electric  Locomotive  and  a Steam  Locomotive. 
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The  second  annual  Aeronautical 
Show  was  held  in  New  York  City, 
at  the  71st  Regiment  Armory,  from 
March  6th  to  the  13th  inclusive,  un- 
der the  auspices  of  the  Manufac- 
turers’ Aircraft  Association.  Many  new 
innovations  and  novelties  of  design  were 
shown  and  brought  out  in  the  aircraft  ex- 
hibit. In  some  and  in  fact  in  most  cases, 
the  larger  and  outstanding  trend  of  design 
at  the  present  .time,  is  clearly  along  the 
lines  of  comfort  and  practically  nothing  of 
a military  nature 
was  exhibited  at 
the  show. 

This  is  as  it 
should  be  perhaps, 
for  we  have  had 
enough  war  to  last 
us  for  a while,  and 
the  airplane  which 
people  are  today  in- 
terested in,  is  quite 
naturally  that  which 
will  carry  them  the 
most  comfortably 
and  the  most  safely 
from  place  to  place. 

Airplanes  as  well 
as  gas  filled  dirigi- 
ble balloons  were 
shown  at  the  ex- 
hibition, and  ranged 
in  price  from  $2,500 
to  $15,000  and  more. 

The  family  aerial 
runabout  known  as 
the  Butterfly  Sport, 
has  been  developed 
to  sell  by  the  thou- 
sands just  like 
Fords,  for  the  fly- 
ing public  who  have 
not  the  desire  to  invest  more  than  $2,500, 
and  yet  who  can  obtain  from  this  machine 
all  of  the  thrills  of  flying,  besides  the  ad- 
vantages of  rapid  travel — for  this  little  ma- 
chine can  skim  thru  the  air  at  a 72-mile- 
an-hour  clip,  with  a single  passenger. 

The  United  States  Army  and  Navy  ex- 
hibited at  the  show,  but  the  regular  com- 
mercial airplane  manufacturers  had  the 
greatest  number  of  devices  and  machines 
on  exhibition. 

ELECTRIC  AIRPLANE  NOVELTIES. 

Electricity  is  finding  its  way  into  the 
realm  of  aeronautics  more  and  more  each 
year.  While  nothing  startling  was  shown 
in  electro-aeronautic  developments  at  the 
show,  one  thing  was  noticeable,  and  that 
was  that  more  planes  than  ever  before  are 
being  fitted  with  electric  self-starters.  The 
Curtiss  planes  are  invariably  fitted  with 
electric  self-starters,  and  this  is  particu- 
larly noticeable  in  the  seaplanes,  which 
many  readers  have  probably  seen  in  actual 
flight  at  Atlantic  City  and  other  locations. 
Thanks  to  the  electric  self-starter  and  other 
features,  the  seaplane  of  this  type  rambles 
thru  the  air  and  up  and  down  off  the  water, 
just  like  a regular  Ford  on  land. 

The  seaplane  has  it  on  the  land  plane 
in  that  if  you  should  happen  to  drop  a few 
hundred  feet  and  land  in  the  water,  the 
chances  are  you  will  not  spoil  your  dis- 
position very  much,  but  if  you  take  chances 
on  landing  inadvertently  on  a church  spire 
or  on  some  one’s  nice  iron  picket  fence  in 
the  heart  of  a city,  you  ought  to  wear  a 
barrel  or  two  of  shock  absorbers  in  order 
to  minimize  the  “kick”  of  the  sudden  stop ; 
— as  the  Irishman  remarked,  “he  didn’t 
mind  the  going  up,  but  it  was  the  ‘sudden 
stop’  in  coming  down,  that  slightly  jarred 
his  nerves.” 

The  famous  huhhle-sc.rtant  which  had  a 
great  deal  to  do  with  the  successful  navi- 
gation of  the  famous  N.  C.  planes  in  their 
flight  across  the  Atlantic  Ocean,  was  ex- 


hibited at  the  Navy  booth  and  explained 
by  naval  officers,  to  the  interested  public. 
The  bubble  on  this  sextant  is  electrically 
lighted.  There  was  also  exhibited  and  ex- 
plained by  the  naval  officers,  an  improved 
form  of  rapid  range-finder  for  aircraft. 

It  was  noticeable  at  the  show  that  air- 
craft builders  are  beginning  to  fit  them  out 
regularly  with  electric  tail  and  wing-tip 
marker  lamps,  red  and  green,  etc.,  and  they 
are  also  developing  tiny  wind  driven  gen- 
erators for  supplying  current  to  various 


navigating  instruments,  for  operating  the 
wireless  set,  (when  carried  on  board),  etc. 

There  are,  of  course,  a host  of  other 
distinct  electric  novelties  in  the  world  of 
flying,  which  are  not  very  common,  such 
as  electrically  heated  uniforms  for  high 
altitude  flying,  electric  foot  warmers,  elec- 
tric searchlights  for  landing  at  night,  and, 
of  course,  the  wireless  telephone  and  tele- 
graph, which  have  been  developed  con- 
siderably since  the  close  of  the  war. 

An  interesting  feature  observed  at  one 
of  the  airplane  radio  exhibits,  was  an 
audion  detector  and  amplifier  cabinet,  con- 
taining two  bulbs,  and  the  wooden  cabinet 
of  which  was  resiliently  mounted  on  four 
strands  of  one-half  inch  diameter  heavy 
rubber  bands,  stretched  between  the  sides 
of  a metal  frame,  so  that  no  vibration 
whatever  could  reach  the  cabinet.  _ 

A radio  direction  finder  with  revolving 
loop  antenna  for  use  on  planes,  was  also 
exhibited.  By  means  of  this  apparatus, 
the  aviator  can  quickly  determine  in  what 
direction  radio  transmitting  stations  are 
located,  and  thus  he  will  be  able  to  quickly 
find  his  own  bearings. 

CANNON  FIRES  THRU  SHAFT  OF  NEW 
ENGINE. 

The  Wright  Aeronautical  Corporation 
exhibited  the  powerful  new  “Wright- 
Hispano”  airplane  engine,  fitted  with  a 37 
mm.,  rapid  fire  cannon — get  that ! — cannon 
we  said! — which  fires  a one-inch  projectile 
directly  thru  the  center  of  the  hollow  shaft 
of  the  engine.  This  spells  good-bye  to 
armed  flying  tanks  such  as  those  developed 
near  the  close  of  the  war,  by  the  Germans. 
To  aim  the  gun,  the  aviator  has  to  jockey 
the  plane  of  course,  until  the  axis  of  the 
machine  and  the  engine  are  in  direct  line 
with  the  target  or  enemy  plane.  This 
beautifully  built  motor  is  also  arranged  to 
fire  synchronously,  two  machine  guns 
mounted  on  either  side  of  the  engine. 


Many  other  interesting  things  aeronauti- 
cal were  exhibited.  A new  comer  in  the 
spark  plug  world  was  in  the  form  of  a 
mica  plug,  for  which  it  was  claimed  that 
an  original  set  of  these  were  flown  in  a 
Martin  bombing  plane  by  Col.  R.  S.  Hartz, 
in  his  “round-the-rim”  flight  of  9,823  miles 
along  the  entire  border  line  of  the  United 
States.  Very  remarkable  indeed,  in  view 
of  the  fact  that  not  one  of  the  plugs  was 
removed  during  the  entire  trip  from  July 
24th  to  November  13th. 

An  interesting 
gyroscopic  turti  in- 
dicator was  demon- 
strated at  the  show, 
and  this  contained 
a white  disc  driven 
by  an  air-propelled 
gyroscope  which 
tended  to  pop  up 

before  right  or  left 
hand  windows, 
whenever  the  avia- 
tor attempted  to 

make  a turn.  This 
was  pointed  out  as 
a very  valuable  new 
instrument,  as  it  is 
impossible  for  an 

aviator  to  tell  from 
his  compass  when 
he  is  making  a turn 
at  night  or  in  a fog, 
and  he  often  gets 
lost  and  all  mixed 
up  in  his  bearings 
when  such  a turn 
indicator  is  not  be- 
fore him,  under 
these  conditions. 
The  white  dial  of 

the  turn  indicator  is 
treated  with  a radio-active  substance  so 

that  it  glows  in  the  night  time. 

AIRPLANES  WITH  PARACHUTES. 

At  least  one  airplane  exhibited  at  the 
show  was  supplied  with  an  independent 
parachute,  which  is  said  to  work  effectively 
and  to  take  up  but  very  little  room.  It  can 
be  readily  put  into  action  at  any  instant. 

All  in  all,  the  airplane  show  appealed 
equally  to  everyone — men,  women,  and  chil- 
dren. The  great  strides  made  in  provid- 
ing comfort  in  the  planes,  both  large 
and  small,  proved  a great  drawing  card. 
Some  of  the  planes  looked  really  more 
“comfy”  than  our  finest  automobiles,  and 
give  the  effect  when  looking  down  into 
their  passenger  compartment,  of  the  high- 
est class  railroad  Pullman  cars. 

Electric  lights  were  fitted  in  the  same 
manner  as  those  in  Pullman  car  berths,  and 
their  glass  bulls’  eyes  nestled  in  the  leather 
upholstery  of  the  ceiling,  in  some  of  the 
machines. 

The  handling  of  the  machines  has  been 
greatly  simplified  so  as  to  greatly  resemble 
the  driving  of  a modern  motor  car,  and  it 
was  noticeable  that  the  “joy-stick”  has 
given  way  to  foot  control  levers  and  steer- 
ing wheels,  the  same  as  on  automobiles. 

The  handling  of  a plane  today,  is  far 
different  from  what  it  was  a few  years  ago, 
and  one  can  hop  into  the  seat  of  one  of 
these  up-to-date  aircraft — throw  on  the  gas 
and  the  self-starter,  and  in  half  a minute 
be  rolling  over  the  ground  at  from  40  to 
SO  miles  an  hour,  ready  to  glide  up  into 
the  air. 

A gigantic  transcontinental  aerial  flier 
was  exhibited  by  the  Thomas-Morse  con- 
cern, but  the  “grandaddy”  of  them  all,  was 
a whooping  big  plane  which  almost  scared 
you  to  death  to  look  at  it — with  its  105 
feet  of  wing  spread  and  its  three  400-horse- 
power Liberty  motors,  which  was  exhibited 
by  the  L.  W.  F.  Engineering  Company. 

(Continued  on  page  68) 


The  Latest  Addition  to  the  Flying  World  is  the  “Butterfly  Sport”  Monoplane,  Which  Has  Just 
Been  Brought  Out  for  Family  Use  at  Popular  Prices.  The  Makers  Claim  They  Are  Going  to 
Turn  Them  Out  by  the  Thousands,  Just  Like  “Fords”  and  the  Price  is  $2,500.  They  Have 
Got  the  “Flivver”  Beat,  However,  when  it  Comes  to  Speed,  for  They  Skim  Thru  the  Air  at  72 
Miles  an  Hour  and  Better,  With  a Single  Passenger.  This  Plane  and  Another  Similar  Plane 
at  a Slightly  Higher  Price,  Capable  of  Carrying  Two  Passengers,  Were  Exhibited  at  the 
Recent  New  York  Aeronautical  Show. 
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Aladdin's  L 


By  CHARLES  S,  WOLFE 


]AN  average  chap,  average  if  there  ever 
/\  was  one,  was  Johnny  Hartman. 
That  old  saw  about  the  gods  mak- 
^ ing  mad  those  whom  they  are 

about  to  destroy  is  probably  true. 
Usually  they  make  very  commonplace  those 
whom  they  are  about  to  exalt. 

Hartman  had  been  to  college;  but  it  had 
been  a flying  trip.  In  his  capacity  as  driver 
of  a wholesale  drug  house  dray,  he  had 
once  delivered  a load  of  laboratory  ap- 


matter,  he  didn’t  even  strike  a tiny  spark. 

A semi-technical  article  in  a Sunday  Sup- 
plement started  Johnny  on  his  amazing 
career.  Becoming,  Heaven  alone  knows 
why,  mildly  interested  in  the  matter  set 
forth  in  the  article,  Johnny  began  verify- 
ing some  of  the  statements  made  by  the 
writer.  Like  the  chap  who  read  Webster’s 
Unabridged  from  cover  to  cover,  he  found 
them  correct.  But  in  his  experiments  he 
had  used  a dry  cell  and  a simple  electro- 
magnet. His  interest  piqued,  he  began  to 


mechanical,  and  he  had  long  since  wished 
his  dray  off  on  another  unfortunate,  hav- 
ing secured  a fairly  lucrative  and  admir- 
ably steady  position  with  a firm  of  electri- 
cal contractors.  Johnny  will  never  know 
just  how  much  he  was  valued  by  that  firm. 
His  knowledge  of  the  things  with  which  he 
worked  extended  beyo^nd  the  practical  into 
the  theoretical,  and  as  a consequence,  he 
was  unconsciously  applying  his  superior 
knowledge  to  his  daily  installations.  He 
was  known  to  his  employers  as  a man  who 
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A Queer  Flickering  Light  Hovered  Over  the  Whole  Front  of  the  Big  Mysterious  Box.  ...  It  Grew  Brighter.  . . . Vague,  Shadowy 
Biotches  Filled  the  Screen,  Where  That  Weird  Light  Piayed.  Hartman  Was  Tuning  Franticaily.  . . . And  Then,  Suddenly,  It  Was  There 

on  the  Screen — the  Moving  Picture!” 


paratus  to  the  local  “prep”  school.  His 
career  as  a student  had  stopt  short  in  his 
freshman  year  at  the  high  school,  and  it 
cannot  be  truthfully  said  that  up  until  the 
day  of  his  leave-taking  had  he  given  any 
promise  of  becoming  good  in  any  particu- 
lar branch  of  study. 

His  very  best  work  had  been  done  in 
the  creek,  and  this,  unfortunately  did  not 
figure  on  his  monthly  report  card,  except  in- 
directly under  the  head  of  “Days  Absent.” 
His  parents,  glancing  over  these  report 
cards,  had  discovered  startling  discrep- 
ancies, or  more  correctly,  perhaps,  startling 
regular  discrepancies,  in  the  number  of  days 
per  month  that  Johnny  was  supposed  to 
have  been  at  school  and  the  number  of 
days  which  the  card  showed  he  had  actually 
been  there. 

At  the  impromptu  court-martial  presided 
over  by  his  father  that  followed  the  ar- 
rival of  a particularly  bad  report  card, 
Johnny  had  been  unable  to  present  any 
evidence  of  a consequential  nature  in  re- 
buttal. Sentence  was  duly  past,  and  Johnny 
joined  the  ranks  of  the  toiling  millions.  No 
great  industrial  upheaval  followed  the  ar- 
rival of  this  recruit  into  labor’s  army.  He 
did  not  set  the  world  on  fire.  For  that 


hunt  down  the  “why”  of  that  dry  cell,  and 
from  that  day  on  he  became  a confirmed 
dabbler. 

As  the  years  went  by  they  did  to  Johnny 
what  they  do  to  most  of  us.  The  average 
number  of  ups  and  downs ; mostly  downs. 
First  his  mother  past  into  the  Great  Be- 
3^ond,  and  by  the  time  the  poignant  misery 
of  this  loss  had  become  a dull  ache,  his 
father  had  also  solved  the  Great  Riddle. 
Johnny  was  now  alone  in  the  world. 

Rooming  house  after  rooming  house  fol- 
lowed, each  move  effected  with  more  dif- 
ficulty than  the  last  because  of  the  ever- 
accumulating  bunch  of  junk  that  he  was 
gathering  together.  As  a compensation  for 
his  trouble  along  these  lines,  came  his  in- 
creasing knowledge  of  things  electrical  and 
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MARTIAN  STUDENTS 

I FOR  THOSE  WHO  READ  THE  I 
I ARTICLE,  “HELLO  MARS  ” IN  I 
THE  APRIL  NUMBER  | 

GOUKA  = CAT 
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met  and  mastered  the  emergencies  of  his 
business  with  unusual  skill.  And  so  he 
stood — all  unknowing — at  the  age  of 
twenty-eight  on  the  brink  of  the  Great  Dis- 
covery, passing  his  days  among  motor  in-  ■ 
stallations  and  house-wiring  parties  and  his  : 
nights  in  his  little  room  and  laboratory  ^ 
among  Oudin  and  Tesla  coils  and  high  fre-  j 
quency  phenomena. 

On  this  particular  evening,  a goodly  por-  i 
tion  of  an  unfortunate  steer  safely  tucked 
away  in  his  stomach,  he  entered  his  labora- 
tory for  his  customary  night’s  recreation. 
Of  late  he  had  been  dabbling  in  an  aimless 
sort  of  fashion  with  vacuums.  Meander-  i 
ing  serenely  thru  many  hours,  he  had  suc- 
ceeded in  turning  out  electric  incandescent 
lights  that  performed  creditably,  and  had 
logically  followed  it  up  by  duplicating  the 
work  of  Fleming  and  De  Forest.  It  re- 
quires only  a brief  paragraph  to  record  ' 
these  facts,  but  it  had  taken  Johnny  many 
an  evening  of  hard  and  patient  labor,  ac- 
companied by  more  failures  than  successes 
to  reach  that  stage.  j 

Working  with  hot  glass  is  quite  a trick,  ^ 
and  when  you  have  to  dig  out  the  processes  | 
for  yourself  it  is  terribly  hard.  From  the 

{Continued  on  page  78)  | 


The  Two  Top  Photos  Show  the  “Dark  Searchlight”  Camera  and  the  Inventor  With  One  of 
the  Instruments,  While  the  Two  Lower  Photos  Show  Mr.  Yeager  and  the  Powerful  Light 
Used  in  Taking  the  Pictures,  and  at  the  Extreme  Right  an  Experiment  with  the  New  Device. 


JUST  as  wireless  was  designed  to  aid 
the  human  ear,  the  dark  searchlight 
was  evolved  to  make  it  possible  for 
the  human  eye  to  see  in  the  darkness 
without  being  seen.  It  is  for  the  pur- 
pose of  answering  many  questions  asked 
' me  and  for  stimulating  others  to  do  re- 
search work  in  this  line  that  I submit  this 
non-technical  description.  The  machine  was 
suggested  as  a defensive  weapon  for  this 
country  during  the  war.  This  article  will 
also  allude  to  the  use  of  the  device  as  a 
police  weapon  and  sporting  apparatus. 
First,  we  will  consider  the  needs  of  such 
■an  improvement,  then  we  will  consider  de- 
|Scriptions  of  simple  contrivances  used  in 
testing  out  the  system. 

; The  dark  searchlight  suggestion  was 
dnade  to  the  consulting  board  before  the 
■ war  ended  in  order  to  safeguard  the 
■ Americans  against  the  enemy  contrivances. 
Having  followed  some  of  the  foreign  in- 
iventors  in  their  systems  of  transmitting 
'photographs  by  wire  and  in  the  process  of 
! photographing  speech,  I knew  it  was  pos- 
sible they  had  perfected  the  process  with- 
out the  knowledge  of  the  Allies.  The  con- 
I suiting  board  suggested  that  I send  sam- 
ples of  the  work  after  the  device  passed 
from  one  committee  to  another.  This  let- 
ter reached  me  shortl}^  before  the  close  of 
|the  war. 

As  the  layman  knows  a searchlight  can- 
not be  used  in  war-time  at  night  without 
’'giving  away  a position  to  the  enemy.  The 
ideal  soldier  would  be  one  who  had  the 
Jlpower  of  night  vision  or  could  see  in  the 
jjdarkness  without  being  seen.  As  ' the 
Tchoolboy  would  term  it,  the  soldier  needs 
■ i“cat’s  eyes.” 

1 THE  DARK  SEARCHLIGHT. 

The  dark  searchlighl  is  based  on  the 
tprinciple  lhat  the  photographic  plate  is 
[quicker  than  the  limnan  eye  in  catching 

i 


an  impression.  The  ordinary  section  of 
moving  picture  film  is  made  with  succes- 
sive exposures.  The  ordinary  film  is  made 


We  will  now  take  up  the  simplest  appa- 
ratus which  could  be  tested,  then  discuss 
more  complicated  plans : 

The  simplest  form  of  apparatus  which 
may  be  considered  is  shown  in  sketch 
(Fig.  1).  This  scheme  provides  a hand 
contrivance.  A camera  is  used  with  a 
special  flashlight  torpedo  and  gives  a range 
as  far  as  the  observer  can  throw  the 
illuminating  device.  The  camera,  in  the 
hands  of  the  observer,  with  the  shutter 
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The  “Dark  Searchlight  Gun”  Is  Shown  Above — It  Projects  or  Fires  a Magnesium  or  Other 
Cartridge  While  the  Camera  Takes  the  Picture.  The  Large  Machine  Shown  Below  Is  the 
One  On  Which  the  Inventor  Has  Spent  Most  of  His  Time.  The  Principle  of  This  Startling 
Invention  Is  to  Project  a Spot  of  Light  From  the  Arc,  of  Such  a Short  Duration  that  the 
Eye  Will  Not  Perceive  It,  Which,  However,  Will  Enable  the  Person  to  be  Photographed  by 
the  Extra  Sensitive  Film  of  the  Camera. 


The  Accompanying 
Photos  Show  the  In- 
ventor of  the  “Dark 
Searchlight,’’  as  He 
Calls  His  Instrument, 
Experimenting  with  the 
Apparatus  by  Means 
of  Which  It  Becomes 
Possible,  He  Claims, 
to  Take  Moving  or  Sta- 
tionary Views  in  the 
Dark  Without  the  Per- 
sons Photographed 
Knowing  It. 


at  the  rate  of  sixteen  exposures  per  sec- 
ond. This  does  not  mean  that  the  sixteenth 
of  a second  is  required  for  the  exposure 
if  we  wish  to  split  hairs  on  the  point.  It 
must  be  remembered  that  the  film  must 
be  jerked  in  front  of  the  lens  barrel  of 
the  camera  between  the  exposures. 

With  the  dark  searchlight  wc  illuminate 
a spot  and  make  the  exposure  so  quickly 
it  escapes  the  nerves  of  the  eye,  and  the 
observer  is  able  to  use  a searchlight  with- 
out being  seen. 

We  must  use  an  actinic  light  for  the 
searchlight  proper  and  a special  sensitized 
plate  for  the  observation  fixation.  After 
the  plate  or  film  is  exposed  it  may  be  pre- 
pared as  in  ordinary  photography.  It  will 
be  understood  by  the  layman  that  the  idea 
is  for  the  camera  used  in  connection  with 
the  light  of  actinic  value  to  catch  an  image 
in  so  brief  a period  the  eye  of  the  individ- 
ual observer  did  not  see  the  light  beams. 

We  must  not  only  have  a light  source, 
but  nnist  have  it  under  control  to  the  ex- 
tent it  may  be  projected  upon  a spot  for 
the  fraction  of  a second,  while  the  tele- 
photo lens  is  directed  on  the  same  spot. 
We  must  also  have  equipment  or  the 
camera  proper  for  capturing  the  reflection 
the  instant  the  light  is  uncovered. 


THE  SIMPLEST  APPARATUS. 
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Electrical  Experimenter  for 


May,  1920 


Fig.  3,  Above,  Shows  a Simplified  View  of  the  “Dark  Searchlight” 
Camera  and  Light  Projector,  Together  With  the  Successive  De- 
veloping, Washing  and  Fixing  Solution  Trays  Thru  Which  the 
Film  From  the  Camera  Passes,  So  that  the  Photographic  Images. 
Are  Very  Quickly  Available  for  Inspection. 


open,  is  directed  on  a certain 
spot.  The  torpedo  is  thrown 
and  explodes  the  percussion  cap 
and  ignites  the  actinic  powder 
for  the  observation. 

The  second  step  in  the  evolu- 
tion and  a small  machine  which 
proved  interesting  and  success- 
ful is  illustrated  in  Fig.  2.  This 
was  a combined  firearm  pro- 
vided with  a silencer  for  the 
sound  and  a damp  fabric  to 
eliminate  the  flame  from  the 
weapon.  The  bullet  included  a 
spindle  nose  with  a percussion 
cap  at  the  tip  and  the  spindle 
surrounded  by  the  actinic  pow- 
der. The  camera  attached  was 
left  open  when  the  arm  was  dis- 
charged. As  soon  as  the  uose 
of  the  projectile  struck  a solid 
body,  it  exploded  the  magnesium 
charge.  Of  course  this  only  hid 
the  observer ; the  light  at  the 
point  where  the  charge  explod- 
ing giving  away  the  fact  an  ob- 
servation was  being  made.  This 
machine  has  the  advantage  of  great  range 
with  less  weight  than  where  electric  light 
sources  are  used.  The  disadvantage  of  the 
machine  is  that  it  does  not  conceal  the  fact 
photos  are  being  taken.  The  observer  is 
in  no  danger,  however,  as  the  sound  and 
light  from  the  firearm  is  eliminated. 

I am  giving  space  to  descriptions  for 
the  same  reason  that  the  instructor  in  radio 
tells  his  pupils  how  corks  bob  up  and  down 
when  a stone  is  tost  into  the  water.  Much 
of  the  material  in  this  article  is  for  the 
purpose  of  instruction  and  to  encourage 
the  amateur. 

GENERAL  PLANS  FOR  THE  MASTER 
MACHINE 

The  dark  searchlight  plans  offered  to  the 
government  in  order  to  give  the  experts 
the  idea  consisted  of ; — The  light  source 
proper;  the  projecting  lenses  and  tube  to 
prevent  fogging  of  film ; the  motor-driven 
camera  mechanism  and  camera,  and  the 


The  Above  View,  Fig.  1,  Shows  How  the 
Magnesium  Cartridge  or  Other  Form  of  II- 
luminant  Operates  in  Conjunction  With  the 
Camera — the  Observer  and  Position  Where 
the  Camera  Is  Located,  or  the  Person  Pro- 
jecting the  Flash  Cartridge  Being  Unknown 
to  the  Victim. 

developing  and  fixing  bath.  The  apparatus 
mounts  much  on  the  order  of  a machine 
gun. 

A number  of  materials  may  be  used  in 
obtaining  a light  source  where  the  light 
will  have  actinic  value.  iMagnesium  wire. 


mercury  and  the  ordinary  electric  arc  are 
among  the  light  sources  rich  in  actinic 
qualities.  Lenses  must  be  used  which  will 
not  kill  this  value. 

Reflectors,  projecting  lenses  and  the  like 
will  not  be  discust  here,  as  they  are  well 
known. 

A good  spring  motor  will  drive  the 
camera  gears  if  it  is  desired  to  take  a 
number  of  exposures.  The  gear  must  be 
such  that  only  one  picture  is  made  with 
several  seconds  of  time  intervening.  The 
film  is  fed  from  an  upper  reel  to  a lower 
toothed  gear  if  the  observation  is  made 
by  an  ordinary  movie  camera. 

-When  the  film  is  exposed  it  is  fed  into 
the  bath  for  developing,  then  fixt,  after 
which  it  may  be  inspected.  The  human 
eye,  wdth  the  aid  of  the  machine,  has  been 
able  to  make  it  possible  to  see  in  the  dark- 
ness without  being  seen. 

Methods  of  photographing  a compass  to 
give  the  exact  direction  in  which  the  pic- 
ture was  taken  and  means  for  revolving 
the  machine  will'  not.  be  described  here. 

I found  it  easy  to  synchronize  the  shut- 
ter of  the  light  by  using  an  electric  circuit. 
The  shutter  of  the  camera  closed  a contact 
completing  a circuit  when  the  exposure  was 
made.  This  energized  a magnet  at  the 
searchlight  and  opened  the  shutter  for  an 
instant.  (Two  slots  in  a shutter.) 

HOW  THE  DARK  SEARCHLIGHT  IS  USED 

To  take  an  observation  the  operator 
starts  the  motor  after  the  machine  is  di- 
rected where  a territory  is  to  be  scanned. 
The  light  is  in  operation  but  is  concealed 
by  the  shutter.  As  the  film  shutter  opens 
for  the  exposure,  the  shutter  in  front  of 
the  light  source  is  tript  and  the  light  is 
released  for  the  fraction  of  a second.  A 
fraction  of  a second  later  the  lens  shutter 
opens  the  circuit  and  the  searchlight  shut- 
ter cuts  off  the  light.  The  machine  is  di- 
rected onto  another  spot  and  the  opera- 
tion is  repeated.  The  film  is  fed  into  the 
bath  for  developing  and  fixing. 


OTHER  USES 

Other  than  military  uses  I 
will  suggest  some  freak  use  or 
uses  of  value  for  the  process. 
When  the  machine  is  adopted 
for  commercial  use,  the  hunter 
may  count  the  ducks  on  the  lake 
before  the  sun  rises.  He  will 
photograph  them  without  so 
much  as  the  possibility  of  dis- 
turbing them  while  he  arranges 
for  a “pot”  shot.  Now  for  a ‘ 
use  which  1 fear  will  shock 
some  younger  readers  of  the  . 
Electrical  Experimenter.  Like 
all  inventions  the  dark  search- 
light will  meet  with  opposition. 

I realize  that  park  “cops”  who 
meddle  in  the  affairs  of  lovers  '' 
and  have  the  anti-spooning  bug, 
may  use  it  for  unworthy  pur- 
poses. For  the  sake  of  readers  ; 
of  this  journal  who  may  be  the 
victims  of  the  machine  I will 
give  them  a secret  process  for 
detecting  the  light  by  ma- 
chinery. 

If  the  Germans  had  been  using  the  dark 
searchlight,  it  would  have  been  possible  for 
the  Allies  to  have  detected  it.  Now,  read- 
ers, get  this  big  idea  as  it  may  save  you  ■' 
being  the  victim  of  the  anti-spooning 
"cop”  who  makes  use  of  the  dark  search- 
light ! If  you  fear  being  watched,  use  a ' 
head  set  in  circuit  with  a battery  and  suit- 
able detector  such  as  a selenium  cell.  The 
detector  must  be  sensitive  to  light.  Now 
just  as  soon  as  a man  or  lady  “cop”  begins  j 
to  take  snapshots,  hang  out  the  detector  and 
be  prepared  to  beat  it  with  the  girl.  She 
will  admit  right  there  you  are  worthy  of 
being  taken  into  partnership  and  you  may  ^ 
form  a "close  corporation”  just  as  soon  as  ' 
you  have  escaped. 

If  you  are  building  your  own  selenium 
cells  or  using  mercury,  be  careful  about 
breathing  too  much  of  the  fumes,  and  if 
using  the  arc  light  use  enough  resistance 
wire  to  absorb  the  heat,  as  you  may  burn 
out  the  wiring  in  the  house. 


This  Illustration,  Fig.  2,  Shows  the  “Camera 
Gun”  Devised  by  Mr.  'Veager,  Also  a Detail 
Sketch  of  the  Special  Flashlight  Cartridge 
Projected  by  the  Gun.  The  “Gun”  Is  Fitted 
With  a Flame  Damper  and  Noise  Silencer, 
So  That  the  Person  or  Persons  Photographed 
Cannot  See  Nor  Hear  the  Gun  When  It  Is 
Fired. 

Experimenting  with  the  dark  searchlight 
process  will  certainly  make  you  a “master 
experimenter.” 

(Note:  Due  to  patent  reasons  several 

fine  points  of  the  dark  searchlight’s  mech- 
anism are  not  disclosed. — Editor.) 


Wireless  is  to  be  widely  extended  in 
Germany,  in  especial  for  the  press,  if  the 
plans  of  the  ministry  of  posts  and  tele- 
graphs mature.  It  is  proposed  to  establish 
a collateral  central  in  Berlin,  and  wireless 
plants  in  various  wireless  districts  into 
which  the  empire  will  be  apportioned.  For 
this_  year  the  construction  of  35  wireless 
stations  and  50  receiving  stations  situated  in 
important  trade  centers  is  planned. 

Germany  needs  such  an  arrangement,  for 
its  telegraph  service  is  severely  criticized, 
and  in  addition  to  greatly  increased  prices. 


it  is  now  necessary  to  telegraph  the 
simplest,  shortest  message  urgent — at  three 
times  the  ordinary  rate.  The  wireless  will 
be  expensive,  but  it  will  be  worth  it  to  the 
newspapers  and  business  houses  to  be  sure 
of  speed. 

The  German  papers  that  comment  on  the 
innovation  are  hopeful,  but  call  attention 
to  the  unreliability  of  the  wireless  and  raise 
the  objection  that  anyone  may  pick  up  a 
message,  so  that  a paper  having  an  ap- 
paratus might  easily  steal  the  news  of 
another  paper. 


This  is  partially  controlled  by  the  fact 
that  the  wireless  for  the  present  is  subject 
to  the  Imperial  Ministry  of  Posts  and  Tele- 
graphs, and  no  one  may  have  a wireless 
■w'ithout  official  permission.  A private  plant 
that  misuses  its  apparatus  will  be  suspended 
immediately — if  the  owner  is  caught.  The 
press  message  thefts  could  be  prevented,  it 
is  suggested,  by  the  proper  publicity  re- 
garding the  offender.  Circular  dispatches 
will  be  a feature  of  the  plan,  whereby  the 
same  bit  of  news  can  be  sent  to  any  num- 
ber of  stations  at  once. 


lOO  Mo  Po  Ho  Air-Propelled  Boat 


The  Loudy  Hydroplane  here  illustrated 
ll  is  an  aerial  propelled,  quadruple  convex 
bottom,  speed  boat,  capable  of  90  miles  per 
hour  in  a calm.  It  is  powered  with  a 400 
horsepower  Liberty  12-cylinder  airplane 


engine,  located  aft  of  the  pilot,  and  driving 
an  8-foot  four-bladed  propeller  thru  a shaft, 
bevel  gear  transmission.  When  the  motor 
turns  at  1700  the  propeller  turns  at  1000 
revolutions  per  minute.  The  boat  is  24 


ft.  (between  perpendiculars).  It  weighs 
2000  pounds  fully  loaded,  in  racing  trim, 
including  pilot  and  mechanic. 

The  model  shown  in  the  accompanying 
photographs  is  one-twelfth  actual  size.  It 
was  tested  in  the  Naval  Tank  at  the  Uni- 
versity of  Michigan  in  order  to  determine 
its  hydro-dynamic  resistance.  The  aero- 
dynamic resistance  was  computed  from 
reliable  data  and  added  to  the  hydro- 
dynamic  resistance,  from  which  the  horse- 
power required  was  computed.  The  “horse- 
power required”  curve  intersected  the 
“horsepower  available”  curve  at  90  miles 
per  hour. 

Several  trial  runs  were  made  in  order  to 
determine  the  trim.  The  pitching  moments 
due  to  the  position  of  the  thrust  and  re- 
sistance necessitated  placing  the  center  of 
gravity  well  aft.  When  this  was  de- 
termined the  boat  did  not  nose  up  or  under, 
but  maintained  an  even  keel  at  all  speeds. 
The  boat  planed  perfectly  at  18  m.p.h., 
at  which  speed  the  bow  wave  disappeared. 
The  wake  was  clean  and  low.  There  was 
absolutely  no  spray.  In  coming  to  a stop, 
the  boat  settled  rapidly  and  pocketed  the 
water  at  the  bow,  coming  to  rest  in  a 
very  short  distance. 

Rudders  are  placed  on  either  side  of  the 
step  and  work  in  conjunction.  The  boat 
turns  readily  due  to  the  out-curving  water- 
lines  at  the  bow,  banking  into  a turn  in- 
stead of  out  of  it,  as  most  boats  do.  This 
boat  is  non-capsizable  due  to  its  shape. 

With  a 700  H.P.  Fiat  airplane  motor,  a 
boat  of  this  same  type  would  make  104 
miles  per  hour. 


The  Latest  Thing  in  Speed-Boats!  By  Means  of  an  Air-Propeller  and  a High-Powered  Engine# 
Together  with  Quadruple  Convex  Bottom,  the  Inventor  Has  Successfully  Tested  a Model 
Which  Seems  to  Point  to  a 100-Mile-per-Hour  Speed  of  To-morrow. 


ttromomical  Spectrograph 

By  FILOYD  L,  PARIROW 


The 


Here  we  see  the  Bruce  spectro- 
graph attached  to  the  eye-end  of 
the  40-inch  reflector  at  the  Ycrkes 
Observatory.  The  essential  parts 
of  a spectrograph  are:  (1)  A very 
narrow  slit  thru  which  passes  the  beam  of 
light,  (2)  a small  telescope  called  a collima- 
tor, at  the  focus  of  which  the  slit  is  placed, 
(3)  a prism  to  disperse  the  light  into  its 
,i  component  colors,  and  (4)  an  observation 
telescope  to  produce  a magnified  image  of 
j[  the  spectrum.  To  be  used  as  a spectrograph 
for  photographing  the  spectrum,  three 
I'  prisms  are  usually  employed,  so  as  to  ob- 
tain a greater  degree  of  dispersion,  and  a 
'•  plate  holder  is  substituted  for  the  eyepiece. 

In  the  photograph  we  can  see  the  collima- 
[ tor  centrally  placed,  which  receives  the  light 
; gathered  by  the  huge  lens  and  transmits  it 
to  the  three  prisms  contained  in  the  cir- 
cular case  at  the  bottom.  The  light  from 
the  sun  falling  upon  the  first  prism  at  the 
I proper  angle  is  dispersed  into  the  colors  of 
the  rainbow  and  passing  thru  the  other 
. prisms  undergoes  further  dispersion,  emerg- 
ing as  a broad  band  of  color,  which  is 
; focust  by  the  observation  telescope  upon 
the  sensitive  plate.  In  this  photograph  the 
eyepiece  and  not  the  plate  holder  appears. 

< Light  is  an  electromagnetic  wave  motion 
' in  the  ether  of  space,  the  waves  differing 
' from  those  that  produce  wireless  and  heat- 
ing  effects  only  in  length.  Wireless  waves 
' are  very  long  and  of  low  pitch;  light 
: waves  are  very  short  and  of  high  pitch. 

Color  itself  is  simply  pitch  (or  frequency), 

‘ the  red  waves  being  long  and  the  violet 
waves  short.  Within  certain  narrow  limits 
I the  human  eye  is  sensitive  to  these  waves, 
j On  one  side  of  the  spectrum,  however,  we 
j have  the  invisible  or  infra-red  and  on  the 
I other  the  ultra-violet,  Now  it  is  due  to 


this  inequality  in  wave  length  that  light 
undergoes  dispersion.  The  shorter  the 
wave  length  the  more  the  velocity  of  light 
is  retarded  in  passing  into  a dense  medium 
like  glass.  Therefore  the  violet  waves  are 


retarded  most  and  the  red  least.  This  re- 
sults in  the  emergence  of  the  light  sepa- 
rated into  its  colors  with  red  and  violet  at 
the  ends  and  the  other  colors  lying  be- 
tween. (Continued  on  page  111) 


This  Photo  Gives  an  Excellent  Idea  of  the  "Solar  Spectrograph"  as  Fitted  to  the  Eye-End  of 
the  40-Inch  Telescope  at  the  Yerkes  Observatory.  The  Spectrograph  Enables  Us  to  Analyze 
the  Structure  of  the  Stars  and  Nebulae  of  the  Heavens,  for  Every  Incandescent  Vapor  Has 
Its  Own  Characteristic  Spectrum  Color. 
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corrugated  iron.  It  not  only 
acts  as  the  shelter  for  the  ap- 
paratus but  forms  the  grounded 
plate  of  the  air  condenser.  The 
high  potential  plate  of  the  con- 

Photograph  at  Left  Shows  a 
Test  Being  Made  at  High  Volt- 
age and  High  Frequency  on  a 
Chain  of  Suspension  Insulators 
of  a well  known  type.  The  volt- 
age on  this  test  was  150,000, — 
the  Corona  Having  Been  Started 
by  a Potential  of  207,000  Volts, 
the  Corona  Always  Being  Main- 
tained by  a Lower  Voltage  Than 
the  Initial  Potential  Required  to 
Start  It, — While  the  Frequency 
Was  48,000  cycles  Per  Second. 
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denser,  which  has  somewhat  the 
appearance  of  a life  raft,  is 
mounted  on  top  of  the  porce- 
lain supports.  This  plate  cor- 
responds to  the  antenna  of  a 


radio  station.  Beneath  the  high  voltage 
plate  is  the  loading  inductor  (not  shown  in 
the  picture)  sometimes  known  in  radio  sta- 
tions as  the  “loading  coil.”  Current  is  sup- 
plied to  the  air  condenser  from  a Poulsen 
arc,  such  as  is  used  in  the  arc  radio  trans- 
mitters manufactured  by  the  Federal  Tele- 
graph  Company. 

The  laboratory  is  unique  in  that  it  is  ca- 
pable of  generating  a potential  to  earth  of 
half  a million  volts,  which  is  about  as  high 
as  is  obtainable  in  any  of  the  60-cycle,  high- 
voltage  laboratories  of  the  country,  and  at 
the  same  time  this  voltage  is  generated  at 
a sustained  frequency  of  50,000  to  100,000 
cycles  per  second.  Thus  this  laboratory  is 
the  largest  of  its  kind  in  the  United  States,  - 
and,  as  far  as  is  known,  the  largest  in  the 
world. 

The  smaller  photograph  shows  a test  be- 
ing made  on  a string  of  suspension  units, 
such  as  used  on  high-voltage  transmission 
lines,  which  are,  in  this  case,  equipt  with 
a corona  shield.  The  photograph  shows 
corona  plumes  two  to  three  feet  long  main-  , 
tained  by  a potential  of  150,000  volts  at  a 
frequency  of  48,0(X)  cycles  per  second. 
Corona  first  appeared  at  207,000  volts. 

(Continued  on  page  114) 


The  insulating  of  apparatus  for 
voltages  of  from  100,000  to  150,000 
at  sustained  frequencies  varying 
from  15,000  to  500,000  cycles  per 
second,  such  as  used  in  radio 
telegraphy,  is  a far  more  difficult  prob- 
lem than  that  of  insulating  for  the  same 
voltages  at  “commercial”  frequencies, 
such  as  60  cycles  per  second. 

To  study  this  problem,  the  Federal  Tele- 
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Photograph  at  Right  Shows  Large  Building 
Containing  High  Frequency  Apparatus, 
Erected  and  Used  for  Testing  Purposes  by 
the  Federal  Telegraph  Co.,  at  Palo  Alto, 
Cal.  The  Exciting  Current  for  the  High 
Frequency  Apparatus  Is  Supplied  to  the 
Air  Condenser  from  a Poulsen  Arc,  of  the 
Type  Used  in  Long  Distance  Radio-Teleg- 
raphy. This  Laboratory  Is  Unique,  and  So 
Far  as  Known,  Is  the  Largest  of  Its  Kind 
in  the  World.  It  has  Sufficient  Power  to 
generate  a Potential  to  Earth,  of  Half  a 
Million  Volts,  at  a Frequency  of  50,000  to 
100,000  Cycles  Per  Second. 

graph  Company  built  at  its  plant  at  Palo 
Alto,  California,  a great  high  voltage  lab- 
oratory, in  which  it  is  possible  to  dupli- 
cate the  high  voltage  and  high  frequency 
phenomena  which  have  to  be  met  with  in 
operating  a high  power  radio  station. 

The  building  which  constitutes  the  high- 
voltage  laboratory  is  shown  in  the  large 
photograph  herewith.  This  building  con- 
sists of  a wooden  framework  lined  with 
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' AUTO  REEL  LIGHT. 

The  Autoreelite  is  a combination  of  three 
lamps  in  one — Spot  Light,  Trouble  Light 
and  Portable  Light.  Inside  of  the  ball 
I casing  is  a reel  containing  12  feet  of  elec- 


This  Auto  Light  is  Something  Quite  New  and 
Should  Meet  with  Great  Favor  Among  Mo- 
torists Everywhere.  It  Combines  a Spotlight, 
Trouble  Light,  and  Portable  Light  with 
Twelve  Feet  of  Flexible  Cord. 

trie  cord  which  permits  the  light  to  be 
, carried  anywhere  within  12  feet  of  the 
windshield. 

1 When  you  wish  to  inspect  any  portion  of 
your  car  at  night,  simply  remove  the  lamp 
from  its  support  and  the  12  feet  of  cord 
permits  you  to  carry  the  light  anywhere 
round  the  car.  The  cord  reel  winds  and 
" unwinds  like  a curtain  roller. 

This  lamp  is  the  only  one  manufactured, 

, it  is  claimed,  that  combines  a windshield 
, spot  light,  a trouble  light  and  a portable 
I light,  and  the  cost  of  the  Autoreelite  is  no 
' more  than  that  of  an  ordinary  high-grade 
windshield  spot  light. 

* The  12-foot  extension  cord  and  reel  are 
contained  in  the  small,  neat  ball  casing  at- 
' tached  to  the  bracket. 


DRY  CELL  IGNITER  BATTERY. 

The  dry  cell  igniter  battery  illustrated  is 
simple  in  construction,  strong  and  durable. 
) A specified  number  of  dry  cells,  properly 
j and  permanently  connected  together  are  put 
t into  a moisture  proof  container.  The  cells 
< are  perfectly  insulated  from  one  another 
i and  hermetically  sealed  in  the  container, 
j so  that  only  the  two  terminal  binding  posts 
and  the  carrying  strip  protrude  thru  the 
; sealing  compound. 

I The  terminal  nuts  on  the  binding  posts 
■ are  embedded  in  a square  shaped  knob  of 
insulating  material  so  that  a wrench  or 


A New  Compact  Form  of  Dry  Cell 
Ignition  Battery  for  Auto  Require- 
ments. 


I Strip  of  metal  accidentally  in  contact  with 
'both  binding  posts  will  not  cause  a short 
I circuit.  The  size  and  shape  of  the  insulated 


terminal  nut  permits  sufficient  pressure  to 
be  exerted  to  insure  a perfect  and  perma- 
nent contact  without  using  pliers.  The  car- 
rying handle  is  of  strong  webbing,  having 
the  ends  securely  anchored  in  the  interior 
of  the  battery.  The  positive  and  negative 
posts  are  indicated  by  the  proper  symbol 
stamped  on  the  sealing  compound  alongside 
the  binding  posts. 

The  method  of  construction,  necessarily 
eliminates  all  trouble  from  moisture,  loose 
terminals,  broken  or  improper  connections 
and  is  a time  saver  to  the  user.  The  space 
occupied  is  no  more  than  that  which  would 
be  taken  up  by  an  equal  number  of  stand- 
ard dry  cells,  so  that  these  batteries  will 
fit  standard  size  battery  boxes  in  any  case. 

The  carrying  handle  is  a convenience  that 
will  be  appreciated  by  everyone  who  wants 
to  use  the  battery  for  different  purposes : 
for  example — a farmer  could  use  it  on  his 


5 Beginning  with  our  July  issue,  we  shall  | 
i print  on  this  page  a new  automobile  de>  | 
E partment  entitled  '^Automobile  Stunts**,  e 
and  we  will  pay  $50.00  in  prizes  for  the  | 
I three  best  articles  received  each  month.  | 
E A great  many  of  our  readers  have  a | 
car  of  their  own,  and  any  number  of  them  n 
I have  made  certain  improvements  on  that  | 
I car.  We  want  to  know  about  these  im-  | 
I provements.  Almost  every  other  auto*  | 
I mobilist  some  time  or  other  invents  a | 
I little  device  or  does  something  to  his  car  | 
f to  make  it  better  than  it  was  before.  | 
I “Experimenter**  readers  want  to  dupli-  | 
I cate  these  stunts,  and  that  is  just  what  e 
E this  new  department  will  be  for.  In  other 
I words  an  exchange  'of  ideas.  Note  that  | 
I the  idea  does  not  necessarily  have  to  be  I 
I electrical  in  any  way.  You  may  have  a | 
I new  stunt  or  trick  how  to  patch  a blown  I 
I tire  that  was  not  described  before.  You  | 
= may  have  a new  idea  how  to  prevent  | 
I your  spark  plugs  from  carbonizing,  and  | 
I thus  short  circuiting.  You  may  know  of  | 
I a new  stunt  how  to  refill  or  charge  a | 
= storage  battery.  If  you  have  a town  e 
I car,  you  may  have  thought  of  some  simple  | 
I trick  how  to  signal  to  your  chau^eur,  so  | 
I he  will  know  where  you  will  want  to  go.  | 
= There  are  hundreds  of  such  ideas,  and  ? 
I we  will  pay  $50.00  a month  to  get  them.  | 
I Of  course,  we  would  like  to  have  a photo*  | 
graph  of  the  stunt  showing  that  it  was  | 
E actually  tried,  but  this  is  not  absolutely  e 
E necessary  to  win  a prize.  If  no  photo*  | 
E graph  can  be  furnished — altho  we  would  e 
i like  to  have  it — a simple  sketch  will  do  I 
I showing  the  essential  parts,  etc.  ^ 

E We  will  pay  the  following  prizes:  I 


FIRST  PRIZE $25.00 

SECOND  PRIZE 15.00 

THIRD  PRIZE 10.00 


E All  other  accepted  articles,  which  win  | 
E no  prizes  will  be  paid  for  at  the  rate  of  | 

I $2.00.  Articles  submitted  should  not  be  | 

I long  ones.  About  the  size  of  the  ones  | 

s shown  on  this  page  will  do.  Address  all  I 

I manuscripts  to  “Editor,  Automobile  I 

E Stunts,**  care  of  this  publication.  | 


tractor,  his  automobile,  his  pumping  engine, 
as  circumstances  require,  by  simply  discon- 
necting it  from  one  and  connecting  it  to  the 
other.  This  general  utility  feature  of  the 
sparker  unit  should  appeal  to  every  user 
because  of  the  saving  in  time,  as  well  as 
for  its  convenience  and  economy. 


MAGNETO  DEFECTOMETER. 

For  use  by  electrical  repair  men  in  locat- 
ing magneto  troubles,  the  outfit  shown  in 
the  accompanying  illustration  is  now  being 
made  by  a Chicago  concern.  By  means  of 
this  outfit,  it  is  said  that  it  is  possible  to 
determine  whether  a condenser  is  out  of 
condition,  whether  a collector  is  defective 
or  whether  an  armature  is  dead.  The  ar- 
rangement of  the  outfit  is  such  that  the  con- 
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dition  of  the  armature  can  be  determined 
by  the  action  of  a vibrating  spring.  Direc- 
tions accompany  the  instrument  outlining 
the  indications  for  a perfect  armature  and 
also  indicating  how  faults  on  damaged 
armatures  show  up. 


This  Instrument  Quickly  Locates  Defects  Or 
Trouble  in  the  Various  Parts  of  Automobile 
Magnetos.  By  Means  of  This , Instrument, 
You  Can  Quickly  and  Accurately  Locate 
Trouble  in  the  Condenser,  Collector,  or 
Armature. 


AUTO  JOTTINGS. 

As  a matter  of  fact,  it  is  only  in  certain 
parts  of  the  country  that  we  sec  many 
electrics  running  about,  but  among  certain 
people  there  has  always  been  and  is  now 
a profound  respect  for  the  clean  and  noise- 
less electric  auto.  The  field  of  electrically 
driven  cars  has  recently  become  enlivened 
to  a greater  extent  than  ever  before,  by 
the  advent  of  a ndmber  of  new  features 
and  developments.  Principal  among  these, 
we  find  the  new  light  weight  and  rigidly 
built  storage  batteries  and  first  and  fore- 
most in  recent  inventions, — the  new  Stein- 
metz  automobile.  In  the  Steinmetz  ma- 
chine, twice  the  horsepower  is  developed 
with  the  same  motor  and  battery,  weight, 
by  causing  both  the  field  and  the  armature 
to  rotate,  in  opposite  directions.  The 
armature  drives  one  wheel  and  the  field 
the  other,  thus  acting  as  its  owm  differen- 
tial. 


CLEVER  BATTERY  TERMINAL. 

These  terminals  are  suitable  for  both 
primary  and  secondary  winding  and  are 
claimed  to  insure  perfect  connection  at  all 
times,  and  in  view  of  the  fact  that  the  con- 
tact blades  or  jaws  of  the  terminals  are 
of  spring  brass,  bent  in  opposite  directions, 
they  prevent  the  possibility  of  being  jarred 
loose  by  vibration. 

It  is  not  necessary  to  remove  the  thumb 
nut  on  spark  plug  or  battery  terminal  in 
order  to  place  these  connectors  into  or 
out  of  service ; all  you  have  to  do  is  simply 


Detachable  Spark  Plug  and  Battery 
Terminal  Combining  Excellent  Electric 
and  Mechanical  Principles.  All  You 
Have  to  Do  is  to  Simply  Loosen  the 
Nut  and  Insert  or  Remove  This  Hinged 
Lug  in  a Jiffy. 


to  loosen  the  binding  nut,  open  the  jaws 
of  the  terminal  clip,  close  them  around  the 
screw  of  the  terminal  base,  and  tighten 
up  the  nut. 


tlectricai  hxperimenter  for  May,  ivzu 
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This  new  universal  relay  for  single  line 
Morse  telegraph  or  other  signal  circuits 
operates  on  110-volt  alternating  or  direct 
current.  The  relay  is  in  appearance  the 


C /B 


The  Alternating  Current  Telegraph  Relay 
— the  Problem  of  Problems,  Solved  at  Last 
by  the  Use  of  a “Floating  Contact”  Which 
Foliows  the  Vibrations  of  the  Armature. 


same  as  an  ordinary  main  line  150-ohm. 
telegraph  relay.  The  adjustments  are  the 
same  as  with  ordinary  relays ; that  is,  by 
movement  of  the  electro-magnets  relative- 
ly to  the  armature,  and  by  means  of  a re- 
tractile spring  attached  to  the  armature. 
The  relay  will  operate  satisfactorily  on  any 
current  strength  from  10  to  200  milli- 
amperes,  and  the  current  may  be  from  a 
direct-current  source  or  from  an  alternat- 
ing-current source,  of  any  commercial  fre- 
quency and  voltage.  The  view  of  the  con- 
struction of  the  relay  herewith  shows  a 
spring  cushion  contact  in  place  of  the  solid 
contact  heretofore  used  in  signal  relays. 
This  cushion  contact  C is  so  designed  that  it 
is  substantial  and  introduces  no  trouble- 
making  complications.  It  involves  a proper- 
ly balanced  floating  contact  supported  by 
retractile  and  expansive  springs,  A and  B. 

When  used  with  alternating-currents  the 


/iestsioncs  Key  Sounder. 


Pub/ic  sery/ce 
mams 


D/recf  current 
hooK  up 


Connection  of  New  .\.  C.  Telegraph  Relay  on 
D.  C...LJ^ting  Circuit. 

r~ — — — 


How  the  A.  C.-D.  C.  Universal  Relay  is  Con- 
nected up  to  Alternating  Current  Lighting 
Circuit. 


relay  armature  remains  in  floating  contact 
with  the  relay  front-stop  as  long  as  the  re- 
lay circuit  is  closed.  A sounder  operated 
by  the  relay  is  actuated  faithfully  and  ex- 
actly the  same  as  with  direct  current. , 

The  main  advantage  in  using  this  relay  is 
that  to  operate  telegraph  lines  there  is  no 
necessity  for  the  setting-up  of  motor-gen- 
erators, primary  batteries,  or  storage  bat- 
teries ; a lamp-socket  connection  to  the 
public  service  110-volt,  60-cycle  mains  is 
all  that  is  required.  In  case  the  public 
service  system  is  an  ungrounded  one  an  in- 
expensive transformer  may  be  used  and  one 
terminal  of  the  secondary  grounded  as 
shown  in  the  A.  C.  hook-up. 

The  relay  is  now  in  use  as  a district-ser- 
vice relay  in  New  York  City  and  has  been 
tested  on  lines  200  miles  long  operated  by 
a Vibroplex  transmitter,  the  received  sig- 
nals being  exactly  as  clear  as  if  direct- 
current  had  been  used. 

Alternating-current  sounders  are  now  on 
the  market  and  may  be  used  in  connection 
with  this  relay.  In  case  a.  c.  sounders  are 
not  desired  an  ordinary  d.  c.  sounder  may 
be  used,  or  a dry-cell  sounder  of  a type 
which  uses  current  only  when  the  relay  is 
open.  See  D.  C.  diagram.  Ordinarily 
a telegraph  circuit  is  closed  at  least  two- 
thirds  of  the  time;  if,  therefore,  current  is 
used  to  withdraw  the  sounder  armature,  and 
a spring  used  to  close  the  sounder  armature, 
it  is  clear  that  the  life  of  the  dry  cell  local 
battery  will  be  proportionately  prolonged. 


AN  INSULATED  SCREW-DRIVER 
THAT  PREVENTS  SHOCKS. 


A distinguishing  feature  of  the  new  in- 
sulated screwdriver  is  the  insulation  of  hard 
fibre,  introduced  in  the  handle  and  making 


An  Essential  Tool  for  All  Electrical  Workers 
— an  Insulated  Screw-driver. 


it  shock -proof  under  all  conditions  (rup- 
ture point  10,000  volts)  and  serving  as  part 
of,  what  is  in  effect,  a continuous  shaft, 
with  a heavy  rivet  head.  This  makes  it 
especially  useful  in  work  on  automobiles 
and  all  electrical  installations. 

The  form  of  the  handle  has  been  care- 
fully planned  to  combine  grace  of  design 
with  these  practical  advantages. 


NEW  VITREOUS  ENAMEL  RESIS- 
TANCE UNITS. 

A new  departure  in  enamel  resistance 
units  is  incorporated  in  the  type  here  shown. 
It  is  built  on  a porcelain  tube,  giving  per- 
fect insulation.  Grounding  is  impossible. 
No  iron  core  with  attendant  self-induc- 
tion is  used,  also  no  mica  or  asbestos.  The 
wire  used  has  practically  zero  temperature. 
The  wire  will  not  change  its  molecular 
construction  thru  service  at  rated  tempera- 
ture, and  will  not  age  and  offer  a different 
resistance  in  ohms.  Joints  between  fine 
wire  resistance  and  heavy  terminal  leads 
are  made  while  parts  are  clean  and  bright 
under  high  pressure— then  sealed  in  enamel 
at  high  temperature.  There  are  no  soldered 
joints  that  are  uncertain  and  hazardous, 
and  that  cause  disintegration  of  resistance 
wire  during  the  process  of  soldering. 

The  insulation  is  vitreous  enamel,  one  of 
the  best  insulators  known.  The  entire  unit 
is  “sealed”  in  enamel,  insuring  against  elec- 
trical, mechanical  and  chemical  deprecia- 
tion. No  cement,  japan  or  black  paint,  nor 
mixture  of  cement,  sand,  asbestos  chips 
and  powders — no  porous  insulation,  either 
with  or  without  a spotted  skin  effect  are 


used,  the  makers  claim.  Flexible  terminal 
leads  of  copper  braid  of  any  length  desired 
are  furnished.  No  limit  as  to  location  or 
length  of  leads.  No  moisture  can  reach 
the  resistance  wire.  The  units  are  rugged, 
permanent,  compact  and  practically  non-in- 


N e w Vitreous 
Enamel  Resist- 
nnce  Units  — the 
Wire  is  Wound 
on  a Non-induc- 
tive Porcelain 
Core.  No  Sol- 
dered Joints  are 
Used.  Coil  Sealed 
in  Enamel. 


ductive.  Any  resistance  or  capacity  de- 
sired is  available. 


(So  enthusiastic  are  the  makers  that  they 
will  send  a sample  free  of  charge  to  all 
interested  parties.  A self-enclosed  en-' 
velope  to  our  “Technical  Information  Bu- 
reau” is  all  that  is  required. — Editor.)  ' 


THIS  STEP-DOWN  BELL  TRANS- 
FORMER SCREWS  IN  SOCKET. 

The  step-down  A.  C.  bell  transformer 
here  shown  strikes  a new  note  in  the  con-, 
struction  of  bell  transformers,  in  that  it  is 
of  the  socket  type,  and  may  be  connected 
to  the  line  by  simply  screwing  into  any 
Edison  base  socket  or  receptacle.  This 
permits  even  the  inexperienced  to  connect 
it.  Also  the  method  of  connection  permits 
the  easy  removal  from  one  house  to  an- 
other, should  the  family  move.  All  bother- 
some soldering  is  done  away  with  in  the 
installing  of  this  transformer.  The  com- 
plete weight  is  only  one-half  pound,  and 
the  10-volt  type  will  ring  four  2)4-inch 
bells,  while  the  16-volt  type  will  ring  seven 
2F2-inch  bells. 


The  transformer 
is  enclosed  in  a neat 
black  enameled 
shell,  with  the  sec- 
ondary terminals 
brought  thru  a 
porcelain  block,  con- 
veniently placed. 
The  transformer  is 
well  made,  and  im- 
pregnated, and  does 
not  depend  on  any 
filling  compound  to 
exclude  moisture. 
The  device  will  not 
burn  out  on  short- 
circuit  of  the  sec- 
ondary terminals, 
and  has  an  input  of 
only  10  watts  on 
short  - circuit.  This 
form  of  transformer 
is  being  more  widely 
adopted  every' day  to 
serve  instead  of  bat- 
teries for  ringing 
bells  and  operating 
annunciator  systems. 


Attachment  Plug  : , 
and  Transformer  J 
Combined.  ' ; 


NEW  10,000  REVOLUTION 
ELECTRIC  DRILL. 

A new  electric  motor  driven  drilling  tool 
is  being  put  on  the  market  by  a western 
concern.  The  machine  is  adapted  for  use 
|j|by  manufacturers  and  jewelers  for  light, 


Electric  Motor  Drill  Which  Is 
Capable  of  Drilling  at  Speeds  of 
from  500  to  10,000  Revolutions  Per 
(,  Minute. 

i 

iensitive  work.  The  illustration  shows  the 
uachine  equipt  with  a direct-connected, 
i/ariable  speed  type  of  motor,  together  with 
a spring  chuck  and  a six-speed  controlling 
unit,  affording  speeds  varying  from  500  to 
10,000  revolutions  per  minute.  The  con- 
Toller  is  mounted  on  the  floor  and  is  regu- 
ated  by  a foot  pedal. 

. A wide  range  of  operations  may  be  very 
:5onveniently  handled  with  this  drill  as  it 
nay  be  used  with ’entire  satisfaction  on 
ifiteel,  cast  iron,  brass,  aluminum,  fiber,  hard 
•ubber,  etc.  The  table  is  adjustable  and 
'’rives  the  drill  a stroke  of  The  capacity 
if  tl\e  machine  is  for  drilling  holes  up  to 
i/16"  in  diameter  in  steel  and  in  diam- 
eter in  soft  alloys.  Holes  can  be  drilled  to 
he  center  of  a 5"  circle.  The  motor  and 
Luck  are  in  perfect  dynamic  or  running 
balance,  thus  assuring  smoothness  of  opera- 
ion  and  accurate  results. 

,1 

I 


)perated  Machine  that  Will  Make  and  Print 
teven  Different  Sizes  of  Gummed  Labels. 


DRIVEN  GUM  LABELER 
SEVEN  SIZES  OF  LABELS. 

.(  Designs  of  motor-operated  labeling  ma- 
;;hines,  such  as  shown  in  the  accompanying 
llustration,  have  recently  been  developed 
'py  a Dayton,  Ohio,  concern,  for  a variety 
')f  purposes. 


MOTOR- 

PRINTS 


Utili 


This  machine  will  make  and  print  seven 
different  sizes  of  labels  without  change  in 
adjustment.  It  is  only  necessary  to  change 
the  roll  of  paper  in  order  to  secure  the  size 
of  label  desired.  From  14  to  40  characters 
can  be  printed  on  tags,,  the  number  varying 
with  the  size.  It  should  find  a wide  field 
of  application  in  stores  of  all  kinds,  espe- 
cially where  the  hand-written  tag  or  label 
is  rapidly  being  obliterated. 

4.  


SOMETHING  NEW  IN  ELECTRIC 
SOLDERING  IRONS. 

A new  and  highly  unique,  as  well  as  effi- 
cient electric  soldering  iron  has  recently 
been  perfected. 

It  differs  from  others,  in  that  the  current 
does  not  flow  until  the  twin  terminal 
touches  the  work  to  be  heated.  The  ter- 
minals are  of  carbon,  which  almost  imme- 
diately develops  a very  high  temperature — 
up  to  3,300  degrees  C.  As  soon  as  the  op- 
eration is  completed  and  the  tool  taken 
from  the  work  the  current,  of  course, 
ceases  to  flow,  as  the  circuit  is  open.  The 
same  company  manufactures  a copper- 
pointed  iron  which  is  heated  on  the  same 
principle — that  is  the  circuit  is  closed  by 
allowing  the  iron,  operated  by  a spring,  to 
come  in  contact  with  the  two  carbon  points. 
When  this  contact  has  been  made  it  is  said 
to  take  less  than  a minute  to  heat  the  cop- 
per ready  for  work.  This  iron  can  also  be 
used  as  two-prong  soldering  tool  by  simplv 
removing  the  tip.  These  tools  are  prac- 


A Carbon  Electrode  Soldering  Iron  that  De- 
velops a Heat  of  3,300  Degrees  Centigrade. 


to  burn  out  and  that  the  only  parts  requir- 
ing to  be  renewed  are  the  carbon  contacts. 


ELECTRICAL  RECORDER  AND 
ALARM  FOR  BOILER 
WATER-LEVEL. 

How  often  do  unreasonable  disputes 
arise  between  the  chief  engineer  and  the 
firemen  as  to  the  water  level  in  boilers? 
A new  clock  driven  water  level  recorder 
and  alarm  has  been  perfected  to  facilitate 
the  maintenance  of  boiler  room  routine. 
This  instrument  records  the  level  of  your 
boiler  water  at  all  times.  It  shows  where 
it  is  and  has  been,  and  the  exact  time  it  was 
at  that  level. 

By  its  use  the  engineer  and  fireman  can, 
if  he  will,  guard  against  danger  and  loss 
from  the  extreme  of  too  little  water.  He 
can  learn  to  prevent  all  the  losses  and  in- 
efficiency arising  out  of  a condition  of  too 
much  water. 

Moreover,  surplus  water  in  a boiler  over 
the  economical  level  destroys  the  propor- 
tions of  its  design  and  reduces  the  ability 
of  the  grate  area  to  evaporate  as  fast  or 
to  as  high  a pressure.  It  also  reduces  the 
steam  storage  space  provided  besides  call- 
ing for  a given  heating  surface  to  handle 
more  water  than  possible.  The  product  is 
wet  steam  or  foam,  and  the  result  is  loss. 

The  makers  of  the  new  electrical  water- 
level  recorder  seek  to  correct  all  this  by 
helping  to  carry  the  level  always  at  the 
economical  line. 

The  instrument  shows  the  level  on  a 
recording  dial  every  moment,  and  when 
high  or  low  is  reached,  alarms  ring  and 
signal  lights  flash.  When  on  the  economi- 
cal line  there  is  a white  light  constantly 
burning.  It  might  be  thought  that  the  ap- 
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paratus  is  quite  a refinement  for  the  boiler 
room,  but  "such  is  not  the  case,  as  practise 
has  demonstrated.  The  recorder  itself  is 
usually  placed  in  the  engine  room.  The 
alarm  bells  and  lights  are  placed  in  the 
boiler  room  so  that  the  boiler  attendants 
can  watch  the  boiler  properly.  The  signals 
may  be  arranged  in  multiple  so  as  to  ring 


This  Electrical  Instrument  Records  the 
Water  Level  in  a Steam  Boiler  at  All  Times, 
and  Gives  a Low-water  Alarm.  It  Prevents 


Disputes  in  Boiler-room  Operation. 

or  light  up  in  two  or  more  locations.  Also 
the  water  gauge  attachment  and  the  re- 
corder can  be  separated  any  distance  de- 
sired. — 

ELECTRIC  HEATER  FOR  RUN- 
NING WATER. 

The  interior  of  this  electric  water  heater 
consists  of  two  compartments,  the  upper 
one  of  which  holds  the  electric  switch, 
and  the  lower  one  contains  the  heating 
element,  consisting  of  a highly  resistant 
metal  alloy.  The  water  passes  thru  this 
lower  compartment,  and  as  it  is  submerged 
it  cannot  be  subjected  to  a heat  tempera- 
ture sufficient  to  injure  it. 

The  heater  may  be  attached  to  any  or- 
dinary water  supply,  and  hot  and  cold 
water  may  be  drawn  from  the  same  spigot 
as  desired,  the  hot  water  being  furnished 
only  by  the  throwing  on  of  the  electric 
current,  which  is  done  automatically.  The 
water  being  heated  as  wanted,  there  is  no 
waste  of  electricity  and  gallons  a min- 
ute may  be  brought  to  a temperature  of  115 
degrees.  Sufficient  water  for  a bath  may 
be  heated  in  from  10  to  20  minutes. 


This  Electric  Spigot  Heats  Cold 
Running  Water  at  the  Rate  of  1(4 
Gallons  a Minute. 


JOHH  Jo  FU^IAo  Ao 


LESSON  VI— INTERFERENCE 

The  phenomenon  of  interference  is 
a very  important  one  in  Physics  and 
is  usually  misunderstood  or  not  well 
understood  at  all  by  the  elementary 
student.  The  reader  should  bear  in 
mind  that  interference  does  not  have  the 
meaning  of  prevention  which  it  commonly 
has.  It  means  the  combination  of  two 
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If  a Rope  About  20  Feet  Long  Is  Attached 
to  a Rigid  Support,  and  Then  the  Free  End 
Is  Caused  to  Move  Up  and  Down  in  Rapid 
Succession,  Stationary  Waves  Are  Set  Up  in 
the  Manner  Shown. 


By  Placing  a Layer  of  Mercury  In  an  Oval 
Dish,  as  Shown,  and  Pouring  Some  Mercury 
Into  a Funnel,  the  Latter  Dropping  Into  the 
Dish,  Sets  Up  Waves  in  the  Liquid  Which 
Expand  at  the  First  or  Originating  Focus — 
and  Converge  at  the  Second  Focus.  The 
Second  Focus  in  Turn  Acts  as  the  Origin  of 
Waves  and  This  Interferes  With  the  Set  of 
Waves  From  the  First  Focus,  Producing 
Bands  of  “Interference.” 

waves  which  reinforce  and  neutralize  each 
other  alternately  at  regular  intervals.  A 
train  of  waves  may  be  reflected  so  that  the 
original  train  of  waves  and  its  reflected 
train  may  interfere  or  two  trains  of  waves 
from  different  sources  may  meet  and  in- 
terfere. 

PRODUCING  STATIONARY  WAVES. 

If  a rope  about  twenty  feet  long  is  at- 
tached to  a rigid  support  and  then  the  un- 
attached end  caused  to  move  up  and  down 
in  rapid  succession  stationary  waves  are 
set  up  (see  Fig.  1).  The  rope  is  attached  at 


Fig.  3 Shows  the  Top  View  of  the  Ends  of  a 
Vibrating  Tuning  Fork.  Each  Prong  Sets 
Up  Waves  of  the  Same  Pitch  and  Points  of 
Siience  Wiii  Be  Found  Aiong  the  Line  AOB"^ 
and  A*OB,  as  a Test  With  a Second  Tuning 
Fork  Will  Demonstrate. 
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O ; the  heavy  line  represents  the  original 
wave,  and  the  dotted  line  the  reflected 
wave.  Each  particle  in  the  advancing  wave 
is  met  by  the  returning  wave  tending  to 
cause  it  to  move  in  the  opposite  direction. 
For  an  advancing  particle  moving  upward, 
the  reflected  particle  moves  downward  and 
vice  versa,  leaving  the  particle  undisturbed 
as  at  A,  B and  C.  At  D,  E,  and  F,  however, 
the  particle  of  the  original  and  reflected 
waves  would  both  be  in  their  lowest  or 
highest  positions  and  would  double  the 
effect  of  each  wave,  giving  a displacement 
from  the  axis  twice  that  of  either  wave. 
Because  of  the  state  of  rest  of  each  individ- 
ual particle  the  combination  is  known  as 
stationary  waves.  The  incoming  and  re- 
flected waves  alternately  reinforce  and  neu- 
tralize each  other.  This  is  an  example  of 
interference  from  a wave  and  its  reflected 
wave. 

Another  excellent  example  of  interfer- 
ence by  reflection  can  be  obtained  by  a 
liquid  in  a shallow  dish.  Construct  a shal- 
low dish  elliptical  in  shape.  Cover  the  dish 
with  a thin  layer  of  some  heavy  liquid, 
preferably  mercury.  Place  a funnel  \yith  a 
fine  opening  over  one  focus  of  the  ellipse 
and  pour  mercury  into  the  funnel.  The 
striking  of  the  drops  upon  the  liquid  sur- 
face sets  up  waves  in  the  liquid  in  the  form 
of  circles,  expanding  at  the  focus  where 
the  drops  fall,  and  converging  at  the  other 
focus.  The  second  focus  in  turn  acts  as 
the  origin  of  waves,  and  these  interfere 
with  the  set  of  waves  from  the  first  focus, 
producing  bands  of  interference  (see 
Fig.  2). 

SOUND  IS  A WAVE  MOTION. 

By  interference  waves  can  reinforce  and 
neutralize  each  other.  It  follows  then  that 
two  sounds  can  combine  to  reinforce  each 
other  and  also  produce  silence.  The  pro- 


Figure  Seven.  In  This  Experiment  Two 
Pieces  of  Plate  Glass  Are  Separated  at- One 
End  So  as  to  Form  a Wedge.  With  a Bunsen 
Burner  Having  a Little  Sodium  in  Its  Flame, 
a Series  of  Biack  and  Yellow  Lines  Will  Be 
Seen  Across  the  Plates.  This  Experiment 
Must  Be  Performed  in  a Fairly  Dark  Room. 

Auction  of  silence  by  two  sounds  can  be 
shown  in  many  ways,  the  simplest  being 
by  the  use  of  a tuning  fork.  So  far  we 
have  considered  only  waves  coming  from 
one  source.  As  stated  before  we  can  pro- 
duce interference  by  waves  from  diffetent 
sources.  If  a wave  from  one  source  arrives 
at  a certain  point  in  a phase  of  condensa- 
tion and  another  from  another  source  ar- 
rives at  a phase  of  rarefaction,  the  effect 
of  the  two  will  be  to  produce  no  disturb- 
ance at  all.  If  the  waves  in  question  are 
sound  waves  of  the  same  pitch  (frequency) 
this  point  will  be  one  of  continuous  silence. 

Fig.  3 shows  an  end  view  of  a vibrating 
tuning  fork.  Each  prong  sets  up  a train 
of  waves  of  the  same  pitch,  causing  the 
air  between  the  prongs  to  alternately  con- 
dense and  rarefy  while  behind  the  prongs 
the  air  is  alternately  rarefied  and  con- 
densed. The  series  of  waves  proceeding 
forward  is  represented  in  the  figure  by 
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heavy  lines  (condensations)  and  the  dotted 
lines  (rarefactions).  At  all  points  along 
the  lines  AOB'  and  A'OB  rarefactions  and 
condensations  come  together  at  the  same 
instant  (four  points  for  each  circle). 
Therefore  at  these  points  there  will  be 
silence.  If  a vibrating  tuning  fork  is  held 
near  the  ear  and  slowly  rotated,  it  will  be 
found  that  four  distinct  positions  will  give 
silence,  all  others  sound. 


Figure  Five.  A Simple  Experiment  With  a 
Glass  Tube  and  Some  Cork  Powder.  The 
Formation  of  Little  Heaps  of  Cork  Powder, 
When  the  Rod  at  the  Left  Is  Rubbed  and 
Vibrated,  Demonstrates  the  Production  of 
“Interference  by  Reflection.” 


Figure  Six.  Showing  How  Interference 
Rings  Are  Produced  in  Light  or  Optics  When 
the  Eye  at  EF  Receives  Two  Different  Im- 
ages From  an  Impinging  Light  Beam  AB, 
Falling  on  a Lens  T.  In  This  Case,  the  Eye 
Will  See  Alternate  Bands  of  Brightness  and 
Darkness  in  Monochromatic  Light — or  Alter- 
nate  Bands  of  Colored  Light  in  White  Light. 

A piece  of  glass  tubing  is  bent  intcthe 
shape  shown  in  Fig.  4 and  two  funnels  are 
attached  by  means  of  rubber  tubing  at  C 
and  D.  At  A and  B another  piece  of  glass 
tubing  is  attached  of  diameter  large  enough 
to  permit  it  to  slide  back  and  forth  freely. 
When  the  tube  ABF  is  adjusted  so  as  to 
make  the  right  and  left  sides  of  the  appa- 
ratus equal  in  length,  the  ear  placed  at  D 
will  distinctly  hear  the  sound  of  the  tuning 
fork  vibrating  at  C.  As  the  tube  AFB  is 
{Continued  on  page  85) 


Figure  Four.  A Tubular  Acoustic  Device 
for  Demonstrating  the  Effect  of  Interference, 
of  Sound  Waves.  The  Ear  Placed  at  D WilM 
Hear  Nothing  When  the  Adjustable  Tube  F 
Is  Moved  to  the  Point  Where  the  Waves: 
Coming  in  From  Each  Side  of  the  Tube  Are 
Opposite  in  Phase  and  Neutraiize  Each  Other^ 
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CENTRAL  CORE 
COMPOSED  CHIEFLY 
OF  iron. 

, DENSITY  S.2  . 

(times  density ofwater) 

DIAMETER  EIGHT  TENTHS 
OF  EARTH’S  DIAMETER 
OR  6,400  MILES. 


UP  to  comparatively  recent  times  the 
opinion  was  universally  held  that 
matter  within  the  earth’s  interior 
existed  in  a fluid  state  at  a tre- 
mendously high  temperature.  The 
flow  of  molten  lava  from  volcanoes  and 
! the  occurrence  of  hot  springs  and  geysers 
testify  to  the  fact  that  intense  heat  pre- 
vails beneath  the  surface  crust  of  the  earth 
as  also  the  well-known  fact  that  there  is, 

, on  the  average,  an  increase  of  1°  F.  for 
every  sixty  feet  of  descent  in  mine  shafts. 
If  this  law  of  increase  held  from  surface 
!j  to  center  the  temperature  would  be  suffi- 
II  cient  to  melt  and  volatilize  all  known  sub- 
stances at  a depth  of  only  sixty  miles,  while 
■1  at  the  center  of  the  earth  a temperature  of 
I 350,000°  Fahrenheit  would  prevail. 

''  Now  modern  investigations  of  the  tem- 
perature  of  the  sun  and  the  stars  have 
''  made  us  more  conservative  in  our  estimates 
of  the  temperature  of  the  earth’s  interior. 
It  has  been  found  that  the  temperature  of 
the  radiating  layers  of  the  sun  are  to  be 
placed  at  only  about  12,000°  F,  It  is  ex- 
' tremely  improbable  that  any  such  tempera- 
tures would 
exist  gener- 
ally  thruout 
. the  earth. 

A most  im- 
. portant  factor 
affecting  the 
' condition 
: of  the  earth’s 
interior  siib- 
■ stance,  is  the 
pressure  due 
’ to  gravity  of 
I the  earth  ma- 
■ terial  upon 
imd  er  ly  i n g 
strata. 

Atmospheric 
'pressure  at 
sea  level  is 
fifteen  pounds 
■ per  square 
inch.  A cylin- 
. der  one  sq. 

■ inch  in  cross- 
section  and 
one  hundred 
" and  forty-four 
I feet  in  height 
' contains  one 
I cubic  foot 
i and  if  filled 
; with  water 
■ would  weigh 
62.5  pounds 
and  therefore 
' exert  a pres- 
sure of  62.5 
pounds  on 
' the  base  of  the  cylinder.  If  filled  with 
' surface  rock  instead  of  water  the  pressure 
on  the  base  of  the  cylinder  would  be  about 
' 165.5  pounds,  the  average  density  of  surface 
rock  being  about  2.65  times  the  density  of 
’ water.  At  a depth  of  one  mile,  therefore, 

; the  pressure  exerted  by  the  surface  crust  of 
, the  earth  is  about  six  thousand  pounds  or 
'\  three  tons  per  square  inch!  At  a depth  of 
, one  hundred  miles  the  pressure  per  square 
iinch  would  reach  the  tremendous  value  of 
[three  hundred  tons  per  square  inch,  assum- 
‘jing  that  the  density  of  the  rock  remains  the 
[same  as  at  the  surface  and  the  force  of 
gravity  the  same  as  at  the  surface.  As  a 
■ matter  of  fact  both  have  changed  slightly 
for  a point  one  hundred  miles  below  the 
surface  but  the  effect  is  to  increase  the 
.''pressure  rather  than  to  diminish  it. 

■f  The  pressure  increases  in  direct  pro- 
portion to  the  depth  only  for  a few  miles 
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beneath  the  surface.  The  rate  of  increase 
of  both  the  pressure  and  the  density  falls 
off  rapidly  for  great  depths.  Yet  it  has 
been  estimated  (by  Legendre’s  Law),  that 
the  pressure  near  the  center  of  the  earth 
is  approximately  three  million  times  the 
pressure  of  the  air  at  sea  level  and  the 
density  of  the  material  at  the  earth’s  center 
is  about  eleven  times  the  density  of  water. 

Now  it  is  well  known  that  pressure 
raises  the  boiling  point  of  liquids  and  the 
melting  point  of  solids  and,  therefore,  the 
effect  of  pressure  within  the  earth  is  to 
keep  matter  in  the  solid  state.  It  is  mani- 
festly impossible  to  produce  experimentally 
the  conditions  of  pressure  prevailing  even 
at  moderate  depths  beneath  the  earth’s  sur- 
face. Yet  it  is  possible  to  get  indirectly  at 
the  condition  of  matter  in  the  interior  of 
the  earth  from  a knowledge  of  its  surface 


density  and  of  its  mean  density,  which  is 
found  from  its  known  mass  and  volume. 

Direct  analysis  of  surface  rocks  has 
establisht  the  fact  that  the  average  density 
of  the  earth’s  surface  crust  is  2.65  times  the 
density  of  water.  The  mean  value  of  the 
earth’s  density  as  a whole  is  5.53  times  the 
density  of  water.  Somewhere  within  the 
earth’s  interior,  then,  its  density  must  ex 
ceed  this  mean  value. 

Just  how  the  density  of  the  earth  ma- 
terial is  distributed  from  surface  to  center 
is  the  question. 

According  to  Legendre’s  Law,  mentioned 
above,  the  compression  of  matter  due  to  the 
pressure  of  layers  above  is  computed  as  for 
a fluid.  This  distributes  the  density  so 
that  the  earth  material  has  about  eleven 
times  the  density  of  water  within  five  hun- 
dred miles  of  the  center  of  the  earth,  is 


about  as  heavy  as  steel,  or  eight  times  as 
dense  as  water  half  way  down,  and  from 
2.6  to  five  times  as  dense  as  water  within 
five  hundred  miles  of  the  surface. 

According  to  another  law  known  as  the 
Roche-Wiechert  Law  it  is  assumed  that  the 
earth  consists  of  a central  nucleus  or  core 
composed  chiefly  of  iron,  density  8.2,  sur- 
rounded by  a s’tony  shell  of  less  density. 
The  core  has  a radius  that  is  approxi- 
mately eight-tenths  of  the  earth’s  radius. 
(See  Illustration.) 

There  is  strong  reason  for  believing  that 
this  theory  approximates  more  closely  to 
the  truth.  It  is  interesting  in  this  connec- 
tion to  recall  the  fact  that  the  meteorites, 
which  are  believed  by  some  geologists  to  be 
shattered  worlds,  are  either  almost  pure 
iron  or  else  stony  in  their  composition. 

Whatever  theory  is  held  to  it  is  evident 
that  the  earth’s  interior  cannot  be  in  a fluid 
state ; — tho  locally  at  shalloiv  depths  and 
moderate  pressures  “pockets”  of  molten 
matter  and  gaseous  vapors  may  occur. 
Greatly  increased  pressures  at  lower  depths 
would  probably  keep  the  material  in  a solid 

state  even  tho 
highly  heated. 

Further 
light  is  thrown 
on  the  prob- 
lem by  the 
important 
“pipe  - tide” 
experiments 
of  Michelson 
and  Gale  per- 
formed i n 
1913,  for  the 
purposeof  de- 
termining how 
the  earth 
yields  to  the 
tide  - raising 
forces  pro- 
duced by  the 
sun  and  moon. 
These  experi- 
ments show- 
ed conclusive- 
ly that  the 
earth  acts  as 
an  elastic 
solid  and  that 
it  is  as  “rigid 
as  steel” ; a 
fact  that  is 
also  borne  out 
by  various 
other  experi- 
ments. This  is 
in  flat  contra- 
diction to  the 
older  theories 
of  a “viscous” 
interior,  the  important  distinction  between 
a viscous  and  an  elastic  body  being  that 
the  former  after  being  deformed  by  a 
force  does  not  return  to  its  original 
form  after  the  force  is  removed  but  re- 
mains permanently  deformed  while  the 
latter  returns  to  its  former  state  when 
the  disturbing  force  is  removed. 

Since  the  earth  is  shown  to  be  “as  rigid 
as  steel”  in  its  response  to  disturbing  forces 
and  moreover,  since  its  highly  magnetic 
state  suggests  the  presence  of  a consider- 
able quantity  of  iron  in  its  interior,  a sub- 
stance that  the  spectroscope  also  show  us 
exists  universally  to  a great  extent  in  the 
sun  and  stars,  the  theory  that  there  is  a 
central  Iron  core  to  the  earth  is  now  very 
generally  held. 

Since  the  heavier  metals  mercury,  gold 
and  platinum,  have  densities  greater  than 
twelve  it  follows  that  they  cannot  occur  in 


VOLCANO  SHOWN 
GREATLY  EXAGGER- 
ATED, IN  REALITY 
LIKE  A FLY  SPECK 
ON  AN  ORANGE 
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VOLCANOES  ARE 
LOCAL  AFFAIRS; 
NOT  OUTLETS  FOR 
THE  EARTH’S 
MOLTEN  INTERIOR" 


Copyright,  1920,  by  E.  P.  Co. 

Scientists  Now  Believe  that  the  Earth's  Interior  Is  Not  Molten  as  Had  Been  Thought  for  a Long  Time. 
From  Many  Scientific  as  Well  as  Mathematical  Considerations,  It  Has  Been  Proven  That  the  Interior  of 
the  Earth  Is  as  Solid  as  Steel.  Seemingly,  the  Inside  of  the  Earth  Is  Not  Hot  at  All,  Most  of  the  Heat 
Being  Contained  in  the  Crust  of  the  Earth.  It  is  Now  Thought  That  This  Heat  Is  Produced  by  Radio- 

Activity. 
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any  considerable  quantity  within  the  earth's 
interior. 

An  interesting  point  to  consider  in  con- 
nection with  the  constitution  of  the  earth’s 
interior  is  the  Radio-activity  of  matter 
found  in  its  crust.  Owing  to  the  fact  that 
tremendous  amounts  of  heat  are  released 
by  the  disintegration  of  radioactive  sub- 
stances in  the  earth’s  surface  crust  it  has 
been  shown  that  these  substances  cannot 
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This  View  Shows  What  Would  Happen  to 
You  if  You  Would  Fall  Clean  Thru  the  Cen- 
ter of  the  Earth  if  There  Was  a Vacuum  in 
the  Shaft  Instead  of  Air.  If  You  Carried 
Your  Own  Oxygen  It  Would  Not  Be  at  All 
Impossible  That  You  Would  Survive  the  Trip 
Because  You  Would  Not  Encounter  Any 
Friction.  It  Would  Take  You  One  Hour, 
Twenty-four  Minutes  and  Twelve  Seconds  to 
Make  the  Round  Trip.  In  Other  Words, 
Coming  Back  to  the  Starting  Point. 


exist  within  the  earth’s  interior  at  a greater 
depth  than  about  forty  miles. 

The  average  quantity  of  radioactive  mat- 
ter in  the  earth’s  surface  rocks  has  been 
estimated.  It  is  an  extremely  minute  quan- 
tity but  is  so  appreciable  in  its  effect  upon 
the  heat  of  the  earth  that  only  one-twentieth 
of  the  amount  found  per  cubic  centimeter  in 
surface  rocks,  if  universally  distributed  thru 
the  earth’s  interior,  would  keep  the  earth 
from  cooling  and  lengthen  the  geological 
ages  beyond  reason. 

The  conclusion  is  forced  upon  us  that 
the  radio  active  substances  of  the  earth 
must  be  confined  to  a very  thin  outer  shell, 
or  else,  the  earth  is  gaining  heat. 

In  fact,  the  idea  has  been  advanced  that 
the  observed  heat  of  the  earth’s  surface 
layers  may  be  due  to  the  radio  activity  alone 
and  that  the  earth’s  interior  may  be  com- 
paratively cool. 

It  is  the  belief  of  certain  scientists  that 
there  may  be  within  the  interior  of  the 
earth  endothermic  compounds,  resulting 
from  the  union  of  helium  and  hydro- 
gen with  carbon  and  the  metals,  in 
which  the  stored  up  energy  may  be  many 
thousand  times  greater,  proportionally, 
than  the  energy  locked  up  in  our  most 
powerful  explosives. 

Unexpected  disturbances  or  perturbations 
of  our  planet  from  without  might  suddenly 
release  the  energy  stored  away  in  such 
compounds  and  cause  a veritable  world  ex- 
plosio'U  such  as  might  conceivably  produce 
a Nova  (New  Star). 

“FALLING  THRU  THE  EARTH.” 

In  connection  with  a discussion  of  the 
condition  of  matter  within  the  earth’s  in- 
terior it  may  be  of  interest  to  consider 
what  would  happen  to  a body  falling,  down 
a shaft  extending  from  surface  to  surface, 
thru  the  very  center  of  the  earth. 

Three  important  factors  affect  materially 
the  consideration  of  this  problem : the  air 
resistance  within  the  shaft,  the  rotation  of 
the  earth  about  the  polar  axis,  and  the 
decrease  in  the  acceleration  of  gravity  be- 
neath the  earth’s  surface. 

It  is  a well  known  law  of  physics  that 
gravity  is  greatest  at  the  surface  and  de- 
creases within  the  earth  so  as  to  be  alwa_vs 
directly  proportional  to  the  distance  of  the 
point  from  the  center  of  the  earth. 

Taking  account  of  this  decrease  in  the 
force  of  gravity  with  depth,  we  will  first 
consider  the  case  of  a bodj^  falling  in  a 
vacuum,  and  therefore  free  from  air  re- 
sistance, along  the  earth’s  axis  from  pole 
to  pole.  In  such  a shaft  there  will  be  no 
deflection  of  the  body  arising  from  the 
earth’s  rotation  since  the  rotation  of  the 
earth  is  performed  about  the  polar  axis. 

It  can  be  shown  that  a body  starting 
from  rest  and  falling  along  the  polar  axis 
in  vacuo  will  reach  the  earth’s  center  in 
21'“  3® ; its  acquired  velocity  at  the  time  it 
reaches  the  center  will  be  26,000  feet  per 
second,  or  four  and  nine-tenths  miles. 
With  this  as  an  initial  velocity  it  will  then 
pass  from  the  center  towards  the  opposite 
surface  against  the  attraction  of  gravity, 
faking  the  same  time  that  it  took  to  fall 
from  the  surface  to  the  center,  or  21“  3". 
By  the  time  the  surface  is  reached  its 
velocity  will  be  reduced  to  zero  and  the 
body  will  then  fall  toward  the  center  once 
more,  which  it  will  reach  again  in  21'“  3®. 
It  will  pass  back  from  the  center  to  the 
surface  at  the  original  point  of  departure 
in  another  21'“  3®,  and  so  on  indefinitely. 
The  motion  of  the  body  in  this  case  is  what 
is  known  as  simple  harmonic  motion.  Un- 
less stopt  by  external  forces  a body  would 
oscillate  under  such  conditions  from  sur- 
face to  surface,  forever,  the  period  of  the 
oscillation  being  1*'  24'“  12®.  The  velocity  of 
the  body  and  its  distance  from  the  surface 
can  be  found  for  any  instant  by  means  of 
a simple  mathematical  formula. 

Consider  now  the  effect  of  the  earth’s 
rotation  on  the  fall  of  a body,  in  vacuo, 
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along  any  other  axis  thru  the  earth. 

It  is  well  known  that  at  the  earth’s  sur- 
face a falling  body  is  deflected  Ity  the 
earth’s  rotation  to  the  Eastward  by  an 
amount  that  is  proportional  to  the  square 
root  of  the  cube  of  the  height  of  fall  and 
to  the  cosine  of  the  latitude.  This  deflec- 
tion only  holds  for  surface  gravity,  how- 
ever, and  for  great  depths  we  find  a com- 
{Continued  on  page  72) 


HERE  MAN  FALLS  THRU 
HOLETHRUCENTER  OF  EARTH, 
FILLED  WITH  ATMOSPHERE 
OR  AIR. 


ATMOSPHERIC  LAVER  ■ 


This  is  a Parallel  to  the  Opposite  lllustra-  ' 
tion,  and  Shows  What  Would  Happen  to  You  I 
If  You  Were  to  Fall  Thru  a Shaft,  Which, 
However,  Contained  Air.  It  is  Interesting  to  j 
Note  That  You  Would  Never  Be  Able  to  Fall 
Even  Half  Way  Down  for  the  Simple  Reason 
That  the  Air  at  a Distance  of  About  Two  , 
Thousand  Miles  Below  the  Surface  of  thei  , 
Earth,  Due  to  the  Ensuing  Compression,  Be-I  ’ 
comes  Almost  as  Thick  as  Molasses. 
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PROFE  SSOR 
HARGRAVE 
had  been  very 
busy  on  some 
n e vv  research 
for  quite  a while 
and  I couldn’t  find 
opportunity  to  see 
him  as  often  as  1 
desired,  but  as  fate 
would  have  it  we 
finall}'  ran  into  each 
other,  so  to  speak, 
at  a N e w York 
playhouse  where  he 
had  gone  to  meet 
an  old  friend  of  bis, 
now  entertaining' 
the  public  with  a 
“Magic  Act.” 

A short  time  after 
: this  we  were  en 

route  to'  his  Long 
Island  home  ag.'iin 
i where  he  had  ''some- 
thing new.”  "Now, 

,!  old  timer,”  he  ex- 
) claimed,  after  we 
■'  had  made  ourselves 
comfortable,  "I  have 
a little  device  here 
' W'hi.ch  has  been 
j killed,  or  practically 
Iso,  by  the  magical 
, profession.  It  is  very 
I clever  and  quite  un- 
detectable and  will 
; come  in  very  handy, 

I particularly  now 
when  the  O u i j a 
'•  Board.  Spiritual 
‘ Seances,  Rappings, 
i etc.,  are  being  held  so 
; yeverently.  Wealth, 

I sport  and  fun  can  be  obtained  from  the 
; same,  .fust  to  demonstrate,”  he  continued, 

' "you  see  here  we.  have  an  ordinary  hand 
' macfe  of  wax  or  molded  wax  composition, 
j Look  it  over  and  examine  it  carefully.  You 
■■  will  note  that  there  are  no  springs,  wires, 
threads  or  in  fact  anything  connected  to 
; it  now  or  at  any  time, 
i “I  take  this  hand  and  place  it  upon  this 
glass  plate,  I allow  you  to  select  any  card 
{ from  the  deck,  you  return  it.  There,  that’s 
■ fine ! By  placing  the  deck  into  this  little 
j.  black  bag  I can  know  the  name  of  your 
card  by  only  asking.,  the  operating  hand 
what  it  was,  using  the  same  code  that  was 
; used  in  the  Bel!  Trick  described  some  time 
f ago.  You  wili  remember  that  two  rings 
t;  signified  YES  and  one  NO.  You  don’t  be- 
jdieve  it?  VYell,  just  to  demonstrate.” 

I Professor  Hargrave  had  now  placed  the 
molded  wax  hand  upon  the  glass  plate 
!'  which  he  held  about  fotir  inches  above  the 
' table.  Meanwhile  adjusting  four  little 
J wires  at  the  ends  of  w'hich  were  small 
! hook-like  formations  passing  thru  holes  in 
,1  the  corner  of  the  plate  so  that  it  was  sus- 
I pended  horizontally.  At  the  other  end  the 
! wires  were  attached  to  four  posts  screwed 
r||  into  the  table.  Then  continuing  to  address 
; the  hand,  he  said,  “Will  you  tell  this  gen- 
j tleman  by  raps  the  mimber  of  spots  which 
j appeared  on  the  card  he  had  just  chosen?” 
j Immediately  at  the  word  of  command  the 
hand  tapt  out  the  answer,  seven  clear  dis- 
junct raps,  on  the  glass  table. 

! I graspt  for  the  hand,  lifted  it  from  the 
' [)late.  There  were  .'iio  strings,  no  wires, 
■[or  anything  else  connected  to  it.  The  Pro- 
■?  lessor  laughed  at  my  chagrin  in  not  find- 


ing something  I had 
expected  and  again 
reached  for  the 
hand.  Replacing  this 
he  readdrest  the 
hand. 

“Was  that  card  a 
diamond  ?”  The  an- 
swer in  the  affirma- 
tive convinced  me 
that  it  was  a pretty 
good  stunt. 

T had  seen  too 
many  of  the  Pro- 
fessor’s tricks,  how- 
ever, to  become  ex- 
tremely excited  or 
marvel  at  the  re- 
sults, although  they 
couldn’t  be  described 
with  the  same  effect 
that  they  have  when 
presented.  To  see 
a hand  and  wrist 
lying  on  the  table 
rap  out  an  answer 
to  any  question  you 
may  ask  of  it,  pro- 
vided the  answer 
can  be  given  as 
either  “yes”  or  “no,” 
is  an  extremely 
wonderful  bit  of  en- 
tertainment. The 
m.vstery  then  con- 
tinued in  the  shape 
of  a fortune  telling 
stunt  until  my 
strained  eyes  re- 
fused to  watch  any 
longer.  The  Pro- 
fessor then  took  the 
hand  off  the  glass 
plate,  disconnected 
the  latter  from  the  suspending  wires  and 
placed  it  on  the  regular  magician’s  table, 
where  he  was  demonstrating  his  trick. 

We  then  stept  over  to  an  adjoining 
library  table,  sat  down  and  the  Prince  of 
Magicians  busied  himself  with  a fresh 
cigar.  This  tedious  operation  completed, 
he  opened  a drawer  and  leisurely  extracted 
several  sheets  of  paper  and  a pencil.  Then 
laying  these  in  front  of  him  he  proceeded 
to  sharpen  a pencil,  another  tedious  opera- 
tion, successfully  completed  after  several 
bad  breaks.  “Well,  now,”  Hargrave  ejacu- 
lated suddenly,  "I  suppose  you  would  like 
to  know  all  about  this,  wouldn’t  you?” 

Tap — tap — tap.  Wheeling  around  quick- 
ly I noticed  the  hand  on  the  table  rapping 
out  a regular  rat — tat — tat  in  time  with 
music  with  which  a phonograph  in  a dis- 
tant part  of  the  house  was  permeating  the 

atmosphere.  "Well,  I’ll  be  . The 

hand  stopt  short.  “Here,  here,”  the  Pro- 
fessor interrupted,  before  I had  gone  much 
further,  “3'ou  will  scare  it.”  It  started 
again ; slowly  at  first,  however,  then  with 
increasing  rapidity  until  the  sound  was 
more  like  machine  gun  discharges  than  any- 
thing I have  ever  heard.  “All  right,  that 
will  do,”  Hargrave  shouted  in  a command- 
ing voice,  and  the  hand,  mysteriously  af- 
fected, now  quieted  down. 

“Now  to  proceed  with  the  work  in  hand. 
You  wanted  to  know  how  this  was  done. 
Well,  here  it  is.  You  see  it  is  very  sim- 
ple. That  hand  is  simply  an  ordinary  wax 
model  procured  from  any  store  in  the 
largest  cities.  It  is  sometimes  used  for 
demonstrating  the  quality  of  gloves  and 
{Continued  on  page  74) 


The  Home  Magician  Will  Find  the  “Rapping  Hand”  Very  Effective  as  a Mystery  Producer. 
The  Hand  is  “Worked”  by  an  Electro-magnet,  the  Circuit  Being  Closed  by  a Confederate,  Usually. 
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' The  Above  Photographs  Show  Some  of  the  Work  Accomplisht  and  Also  the  Work-Shop  of  Mr.  A.  M.  P.  Cowley  of  St.  Paul,  Minn.  As  Mr. 
Reed  Points  Out  in  His  Article,  Mr.  Cowley  Has  One  of  the  Finest  Laboratories  in  Ali  “Bugdom.”  You  Will  Thoroly  Enjoy  This  Story  of 

Mr.  Cowley,  66  Years  Young,  and  “Dean  of  All  the  Bugs.’’ 


TMOMAS  IRECD 


WHAT  was  the  first  shop  you  ever 
had?  Want  to  hear  about  mine? 
All  right  then,  I'll  tell  you.  I 
don’t  suppose  I had  accumulated 
more  tools  than  a couple  of 
“gimblets”  and  the  family  saw  (used  prin- 
cipally for  cutting  rings  off  hambones) 
before  I felt  the  pressing  need  of  a “shop,” 
or  “laboratory” — as  you  highbrows  call  it 
to-day,  and  began  to  prospect  around  the 
house  for  a location,  like  an  old  “Forty- 
Niner”  looking  for  gold. 

At  first  glance,  the  “prospect”  looked  like 
an  embarrassment  of  plenty.  The  house 
I lived  in  was  a big  old  house,  with  a 
main  part,  and  an  ell,  and  a sub-ell,  and  a 
shed,  and  another  shed,  tapering  off  that 
way  to  the  point  where  the  house  ended  and 
the  back-yard  began ; and  in  all  this  space, 
there  were  many  places  which  would  have 
done  admirably  for  a shop. 

But  when  it  came  to  “staking  out”  and 
taking  possession  of  my  claim,  I found  each 
spot  occupied  by  some  domestic  object, 
firmly  rooted  in  possession,  and  very  dif- 
ficult to  dislodge. 

For  instance,  there  was  a fine  tho  some- 
what angular  space  under  the  cellar  stairs ; 
but  it  was  stuffed  with  father’s  old  books, 
and  as  to  displacing  them — well,  you  could 


have  displaced  father’s  liver  with  con- 
siderably less  pain  on  his  part. 

Then  there  was  an  available  corner  over 
behind  the  furnace,  but  that  was  the 
asylum  for  discarded  “crocks.”  The  col- 
lection of  crocks  came  about  in  this  way ; 
sometimes  they  break,  leaving  a cover  on 
your  hands,  and  sometimes  a cover  breaks, 
leaving  you  a crock.  Now  you’d  think  it 
was  an  easy  problem,  simply  to  combine  the 
left-over  covers  with  the  ditto  crocks,  like 
widows  marrying  widowers — as  they  some- 
times do  when  susceptible  bachelors  are 
scarce ; but  a widowed  cover  was  never 
known  to  fit  a bereaved  crock.  It  either 
tilted  up  at  an  angle,  or  went  down  thru 
altogether. 

So  there  those  odd  crocks  were,  stacked 
up  in  rows,  in  the  forlorn  hope  that  some- 
time or  other  a fit  would  occur.  They  re- 
tarded the  growth  of  Science  like  anything, 
by  occupying  the  space  I needed  for  my 
“gimblets”;  but  throw  them  away?— well, 
you  didn’t  know  father,  of  course.  It’s  true, 
I proposed  the  throwing,  in  loud  and  dis- 
tinct tones ; but,  as  I may  have  said  some- 
where else,  the  weight  of  my  suggestions 
wasn’t  exprest  in  tons,  or  pounds  even,  but 
more  like  these  atomic  weights,  that  use  up 
a long  string  of  decimals,  such  as  .00(X)00(X)1. 

^5 


That  was  about  where  they  stood  in  the 
family  scale  of  specific  gravities;  so  the 
crocks  stayed. 

Never  mind,  out  under  the  “sub-el”  I 
have  mentioned  was  a large  empty  room, 
with  big  windows  letting  in  the  sun,  and 
even  a bench  all  ready  for  use.  Well, 
what  more  did  I want?  Why  didn’t  I take 
that?  I did,  because  it  was  all  I could  get.  ^ i 

But  oh,  oh,  likewise — ah,  ah, — as  they  , 
say  in  comic  opera,  it  was  the  laundry,  or 
“washroom”  as  we  called  it ; and  when 
Monday  arrived — Daddy ! — it  was  no  place 
for  “gimblets”  and  hambone-saws,  let  alone  i ] 
my  “delicate”  mechanisms  under  construc- 
tion. Clothes-baskets  were  there,  tubs,  ’ 
spattering  water  and  clouds  of  steam,  not  ^ 
to  mention  the  heavy  and  indiscriminate 
feet  and  hands  of  the  big  Swede  engaged 
in  the  separation  of  dirt  from  duds.  Each  I 
Sunday  I had  to  gather  up  and  remove  to  « 
“zones  of  safety”  all  my  various  treasures,  | 
down  to  the  last  corset-spring.  - 

But  as  I advanced  in  age  and  sassiness,  ^ 
my  shop-requirements  obtained  a tolerance, 
and  at  last  a regular  standing.  Having 
routed  the  crocks,  my  next  bold  move  was 
on  the  space  over  by  the  window,  dispos-  J 
sessing  the  old  packing-case,  on  which  we  ' 
(Continued  on  page  89.)  ; 


EXAMINATION  OF  WATER— I. 


The  chemical  examination  of  water 
is  a matter  of  very  great  importance, 
both  for  sanitary  and  industrial  pur- 
poses. Is  water  pure  and  wholesome 
to  drink?  Has  it  suffered  contami- 
nation from  sewage,  sinks,  or  products  of 


Making  the  Determination  of  Total  Solids  by 
Evaporation  Over  a Copper  W ter  Bath. 
Desiccritor  Stands  at  the  , de. 


Using  the  Vertical  Condenser  for  the  Dis- 
tillation Water  in  the  “Ammonia  Test.” 

I 


organic  decay?  Is  it  free  from  mineral 
matter  objectional  to  particular  industrial 
; uses?  Is  it  hard  or  soft?  Does  it  con- 
! tain  poisonous  metals  dissolved  from  the 
I.  pipes  thru  which  it  has  past?  These  and 
, many  more  questions  of  a similar  nature 
must  frequently  be  answered  by  the  chem- 
ist, but  to  be  able  to  give  trustworthy  ad- 
i vice  in  these  matters  he  must  exercise  the 
! utmost  skill  and  thorogoing  care  at  every 
point. 


SANITARY  ANALYSIS  OF  WATER. 


Taking  the  Sample:  The  first  source  of 

probable  error  comes  at  the  very  outset. 
. Very  frequently  a chemist  is  asked  to 
j analyze  water  without  any  knowledge  of 
its  source.  But  this  is  all  wrong.  The 
person  who  makes  the  analysis  should  take 
the  sample  and  in  so  doing  note  very  care- 
fully ail  the  surroundings — nearness  to 
■ buildings,  slope  of  the  land,  nearby  sur- 
face conditions,  proximity  to  fertilized 
fields,  etc.  Such  information  is  of  the 
utmost  importance  in  interpreting  results 
, and  without  it  intelligent  conclusions  can- 
not be  drawn. 


In  the  second  place  the  sample  must  be 
taken  in  a chemically  clean  bottle  of  at 
least  a half  gallon  capacity.  To  cleanse 
the  bottle  fill  it  one-third  full  of  a solution 
made  by  dissolving  potassium  bichromate 
crystals  in  concentrated  sulfuric  acid. 
Allow  this  solution  to  stand  in  the  bottle 
for  several  hours,  shaking  at  frequent  in- 
tervals so  as  to  bring  it  in  contact  with 
every-  part  of  the  inside  of  the  bottle.  Then 
pour  out  the  solution,  preserving  it  in  a 
glass-stoppered  bottle  for  future  use  and 
rinse  the  bottle  thoroly.  Go  to  the  place 
where  the  sample  is  to  be  taken  and  fill 
the  bottle  with  the  water  in  question. 
Empty  this  out  completely  and  fill  the 
bottle  again.  Stopper  it  tightly  and  take 
it  to  the  laboratory  where  the  analysis 
should  begin  at  once. 

For  all  solutions  and  wherever  water  is 
used  in  this  work  other  than,  that  imder 
examination,  distilled  water  must  be  had. 
It  will  be  found  very  desirable,  both  for 
this  and  subsequent  work  to  have  in  your 
laboratory  a small  ivater  still. 

Sediment : The  presence  of  sediment  will 
not  tell  much  as  to  the  character  of  water, 
yet  it  is  desirable  to  make  this  test.  Allow 
a test  tube  full  of  the.  water  to  stand  over 
night,  or  if  you  have  a centrifuge  such  as 
is  used  in  the  Babcock  milk  test,  centri- 
fuge the  sample.  Carefully  pour  off  the 
clear  liquid  and  if  there  is  a residue  ex- 
amine it  with  a hand  magnifier  or  better 
still  with  a compound  microscope.  If  the 
sediment  should  disclose  bits  of  hair  and 
cotton  or  woolen  fibers,  it  might  indicate 
organic  contamination. 


Determining  the  Quantity  of  Organic  Matter 
by  Titration  With  Potassium  Permanganat, 
Accompanied  by  heating  and  Stirring. 

Color:  Fill  a long  test  tube,  or  prefer- 

ably a Nessler  tube,  with  the  w’ater  and 
stand  it  on  a piece  of  white  paper  in  front 
of  a window  gi\  ing  a good  light.  Back 
of  the  tube  place  a piece  of  white  paper  ex- 
tending almost  to  the  bottom  of  the  tube. 
If  on  looking  down  into  the  tube  the  water 
is  transparent,  or  shows  only  a slight 
bluish  tinge,  it  is  normal  in  color.  If,  how- 
ever, there  are  tints  of  brown,  yellow  or 
green,  the  water  may  be  polluted. 

Odor:  Perfectly  harmless  water  may 

have  both  odor  and  taste,  while  exceedingly 
dangerous  water  may  be  free  from  both. 
How'ever,  the  presence  of  a positive  odor 
usually  indicates  contamination.  To  de- 
termine the  odor,  warm  about  2.S0  cc.  of  the 
water  in  a corked  flask  to  40°  C.  y^iter 
shaking  w’ell,  remove  the  stopper  and  smell 

if, 


the  contents.  If  the  odor  is  putrid,  the 
presence  of  decaying  organic  matter  is  indi- 
cated. This  may  be  of  either  animal  or 
vegetable  origin. 

Total  Solids:  By  total  solids  is  meant 

the  residue  of  mineral  and  organic  matter 
left  upon  evaporating  water  to  dryness.  If 
you  have  a balance,  this  determination  may 
be  made  quantitative.  Such  a balance,  too. 


Drying  the  Residue  of  Total  Solids,  Prepara- 
tory to  Cooling  in  the  Desiccator  and 
Weighing. 

w'ill  be  found  exceedingly  useful  in  many 
other  branches  of  experimental  chemistry- 
work.  For  many  determinations  a balance 
is  indispensable.  Of  course,  an  analytical 
balance  is  desirable,  where  possible,  but  a 
less  expensive  one,  that  will  weigh  accu- 
rately to  a milligram,  will  satisfy  the  re- 
quirements of  most  of  this  work. 

Pleasure  exactly-  100  cc.  of  the  water  into 
a clean,  dry  evaporating  dish,  which  you 
have  previously  weighed  to  the  nearest 
milligram.  Evaporate  this  to  dryness  over 
a copper  water  bath.  Dry  for  an  hour  at 
105°  C.  in  a small  drying  oven  placed  on  a 
tripod  over  a Bunsen  burner.  Then  cool 
in  a desiccator  over  sulfuric  acid  and  weigh. 
See  Fig.  1.  Subtract  from  this  second 
weight  the  original  weight  of  the  empty 
evaporating  dish  and  calculate  it  as  milli- 
grams. This  number  multiplied  by  10  will 
give  the  number  of  parts  per  million  of 
total  solids  in  the  water.  For  drinking  pur- 
poses water  Should  not  contain  more  than 
600  parts  per  million. 

To  determine  the  presence  of  organic 
matter  evaporate  to  dryness  another  portion 
of  50  cc.  of  the  sample  in  a porcelain  dish. 


Making  the  Chlorin  Determination  by  Titra- 
tion With  Standard  Silver  Nitrate  Solution 
and  Potassium  Chromat  Indicator. 
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Chemical  Laboratory  Desiccator  Used  for 
Drying  Precipitates. 


When  dry  place  the  dish  over  a Bunsen 
burner  and  heat  gently  at  first,  gradually 
raising  the  temperature.  If  the  residue 
chars  and  blackens,  organic  matter  is  pres- 
ent and  raises  the  suspicion  of  contamina- 
tion. 

DETERMINATION  OF  CHLORIN. 

By  chlorin  we  mean  combined  chlorin. 
This  element  in  itself  is  not  at  all  harmful, 
but  if  present  in  more  than  small  quantities, 
it  indicates  sewage  contamination  and  is, 
therefore,  tested  for  with  great  care. 

For  this  determination  a standard  silver 
nitrat  solution  will  be  required.  Prepare 
this  by  dissolving  exactly  2.394  grams  of 
pure  silver  nitrat  in  a liter  of  distilled 
water.  A solution  of  10  grams  of  potas- 
sium chromat  in  100  cc.  of  water  will  be 
necessary  for  an  indicator. 

By  means  of  a pipette  transfer  50  cc.  of 
the  water  to  be  tested  into  each  of  two 
small  beakers.  To  each  add  three  or  four 
drops  of  the  potassium  chromat  solution. 
Fill  a burette  with  standard  silver  nitrat 
solution  and  mount  it  over  the  beakers 
placed  in  a good  light  on  a white  paper. 
Now  add  the  silver  nitrat  a drop  at  a time, 
stirring  after  each  addition  with  a clean 
glass  rod,  which  must  not  be  removed  from 
the  beaker.  Continue  this  procedure  until 
the  water  shows  the  first  tinge  of  red.  To 
determine  when  this  occurs,  look  at  the 
water  thru  the  contents  of  the  second 
beaker  placed  at  one  side.  From  the  read- 
ings of  the  burette  find  the  number  of  cubic 
centimeters  of  silver  nitrat  solution  that 
have  been  used.  Each  cubic  centimeter 
used  means  10  parts  of  chlorin  per  million 
parts  of  water.  In  exceptional  cases  the 
chlorin  co^ntent  of  pure  water  may  run 
as  high  as  50  parts  per  million,  but  it  is 
usually  much  lower.  A large  amount  of 
chlorin  indicates  contamination  from  sew- 
age or  sinks,  unless  there  is  some  other 
known  source. 

DETECTING  THE  PRESENCE  OF  AMMONIA. 

The  presence  of  nitrogen  compounds  in 
water,  of  which  ammonia  is  one,  is  always 
regarded  as  a sure  sign  of  contamination. 


Nesslerizing  Water  in  the  Ammonia  Deter- 
mination. Nessler’s  Reagent  Is  Being  Intro- 
duced With  a Pipette. 


For  nitrogen  can  come  only  from  animal 
and  vegetable  sources,  and  while  these 
nitrogen  compounds  in  themselves  are  not 
harmful,  they  are  frequently  accompanied 
by  germs  of  contagion,  which  breed  dis- 
ease and  death. 

First  of  all  it  must  be  emphasized  that 
these  tests  cannot  be  carried  out  in  a 
laboratory  containing  any  ammonia  bottles 
or  ammonia  solutions.  They  are  exceed- 
ingly delicate  tests  and  the  presence  of 
ammonia  in  the  air  will  give  a positive 
test,  when  perhaps  the  water  originally  con- 
tained no  ammonia  at  all. 

The  solution  used  in  these  tests  is  called 
Nessler’s  Reagent  and  is  made  as  follows : 
Dissolve  in  250  cc.  of  water  62.5  grams  of 
potassium  iodid.  Pour  out  10  cc.  of  this 
solution  and  save  for  future  use.  To  the 
remainder  add  a cold,  saturated  solution  of 
mercuric  chlorid  until  a permanent  pre- 
cipitat  appears.  Redissolve  this  precipitat 
with  the  10  cc.  of  potassium  iodid  solution 
saved  out  and  again  add  mercuric  chlorid 
very  slowly,  until  a slight  precipitat  remains 
after  stirring.  Add  a water  solution  of  150 
grams  of  potassium  hydroxid  and  make 
the  volume  up  to  a liter.  After  the  precipi- 


Oistllling  Apparatus  Set  Up  for  Making  Am- 
monia Tests  on  Water.  The  Work  Is  Ex- 
tremely Interesting  and  Practical,  as  It  Con- 
cerns Our  Daily  Health. 


tat  has  settled,  pour  off  the  clear  liquor  and 
preserve  in  a clean  stoppered  bottle. 

Making'  the  Ammonia  Determination: 
Ammonia  is  usually  reckoned  as  “free”  aaid 
“albuminoid,”  but  for  our  purposes  the  test 
for  the  total  ammonia  content  is  all  that 
will  be  required. 

To  liberate  the  ammonia  from  the  nitrog- 
enous compounds  in  the  water  an  alkaline 
solution  of  potassium  permanganat  is  es- 
sential. To  make  this  solution  dissolve  100 
grams  of  potassium  hydroxid  and  4 grams 
of  potassium  permanganat  crystals  in  625 
cc.  of  distilled  water  and  evaporate  in  a 
porcelain  dish  to  500  cc.  Preserve  this  in 
a stoppered  bottle. 

Now  set  up  distilling  apparatus  similar 
to  that  used  in  the  distillation  of  alcohol,  or 
better  use  a vertical  condenser  with  a spiral 
condensing  tube,  like  the  one  shown  in  the 
cut,  figure  2.  If  possible  use  a liter  boiling 
flask  and  close  its  neck  with  a tight  fitting 
cork  stopper — not  rubber. 

First  place  in  the  flask  200  cc.  of  dis- 
tilled water  and  add  50  cc.  of  the  alkaline 
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Rack  of  Test  Tubes,  Each  Holding  50  C.C., 
Used  in  Nesslerizing  Water.  Nessler’s  Re- 
agent Is  Added  by  Means  of  a Pipette. 


potassium  permanganat  solution.  Distil  off 
three  successive  portions  of  50  cc.  each  to 
free  the  apparatus  of  any  traces  of  am- 
monia compounds  that  may  be  in  it.  Then 
add  a half  liter  of  the  water  to  be  tested 
and  distil  off  into  Nessler  tubes,  or  tall  test 
tubes,  six  portions  of  50  cc.  each.  See  Fig. 
3.  To  each  portion  add  3 cc.  of  Nessler’s 
reagent  by  means  of  a pipette  and  after 
waiting  five  minutes  look  down  into  the 
tubes.  A yellowish  brown  coloration  proves 
the  presence  of  ammonia.  The  amount  of 
ammonia  may  be  judged  from  the  depth  of 
color.  If  considerable  amounts  are  pres- 
ent a brown  precipitat  will  separate  out. 
If  more  than  a faint  trace  of  yellow  is  ob- 
served, contamination  is  certain.  Practi- 
cally all  of  the  ammonia  will  be  found  in 
the  first  four  tubes. 

DETECTION  OF  NITRITES. 

Nitrites  represent  another  form  of  nitro- 
gen compounds,  whose  presence  also  indi-  ‘ 
cates  contamination.  In  fact  nitrites  are 
never  found  in  good  water.  One  of  the  ' 
highest  authorities  on  water  analysis  states 
that  more  than  one  part  in  500  million  parts 
of  water  is  looked  upon  as  unfavorable. 

For  this  very  delicate  determination  two 
solutions  will  be  required  as  follows ; 

Sulfanilic  Acid:  Dissolve  1 gram  of 

acid  in  100  cc.  of  hot  water  and  preserve 
in  a stoppered  bottle. 

Naphthylaininc  Hydrochlorid:  Boil  one- 

half  gram  of  the  salt  in  100  cc.  of  water  for 
ten  minutes,  make  up  to  100  cc.  and  pre- 
serve. 

The  Nitrit  Test:  In  a Nessler  tube  place 
50  cc.  of  the  water  to  be  examined  and  add 
1 cc.  of  concentrated  hydrochloric  acid  fol- 
lowed by  2 cc.  each  of  sulfanilic  acid  and 
naphthylamine  hydrochlorid.  Cover  with  a 
watch  glass  and  allow  the  tube  to  stand  for 
30  minutes.  If  a pink  color  is  found  either 
immediately  or  at  the  end  of  the  above 
period  the  presence  of  nitrites  is  proved. 

(Continued  on  page  77) 


Titration  Apparatus  Used  in  Testing  Water 
in  the  Chemical  Laboratory. 


I HEREWITH  present  drawings  of  a 
hand-made  bench  lathe  made  from 
pipe  fittings.  I made  one  several  years 
ago,  and  it  has  given  such  good  service 
that  I thought  some  of  the  readers  of 
the  Electrical  Experimenter  would  be 


ee,  Fig.  1.  Tie  them  together  with  the 
slide  rest  and  tail  stock  in  place.  Wrap 
one  layer  of  thin  tissue  paper  around  the 
shafts  where  they  go  thru  the  slide  rest 
and  tail  stock  so  they  will  not  bind  and 
babbitt  them  in  the  pipe  fittings.  The  nip- 


To  make  a good  job  of  it,  the  lathe  should 
be  completely  put  together  and  carefully 
lined  up  with  the  feed  screw  in  place,  and 
then  babbitted.  The  ends  of  the  shafts 
should  be  firmly  fastened  in  the  fittings. 
The  shaft  for  the  head  stock  is  made  from 
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A Surprisingly  Useful  and  Accurate  Bench  Lathe  Can  Be  Built  from  Iron  Pipe  As  Here  Illustrated.  The  Guides  On  Which  the  Tool  Car- 
riage Move  Are  Preferably  Made  of  Machine  Steel,  but  Iron  Pipe,  Carefully  Polished,  Can  Be  Used  for  Rough  Work. 


interested  in  constructing  such  a lathe.  The 
materials  required  are  five  one-inch  crosses 
or  double  tees,  five  tees,  two  ells,  four  feet 
of  one-inch  shafting,  ten  nipples,  four  floor 
plates  and  a small  amount  of  babbitt  metal. 
The  drawing  needs  but  little  explanation ; 
E and  E in  Fig.  1,  are  pieces  of  one-inch 
shafting  fastened  in  the  fittings  with  bab- 
l)itt.  Great  care  must  be  taken  to  get  the 
I wo  pieces  of  shafting  perfectly  parallel! 
I f they  are  not,  the  slide  rest  and  tail  stock 
will  bind,  and  you  will  not  be  able  to  slide 
them  along  the  shafts  smoothly. 

1'he  best  way  to  do  this,  is  to  cut  two 
pieces  of  metal  exactly  the  same  length  and 
fasten  them  between  the  shafts  at  eld  and 


pies  should  be  plugged  with  wood  so  the 
babbitt  will  not  run  into  them.  The  ends 
of  the  shafts  should  be  tinned  with  solder 
to  hold  them  firmly  in  place. 

The  feed  screw  is  made  from  a piece  of 
one-half  inch  shafting  threaded  its  entire 
length.  Holes  are  bored  in  the  nipples  at 
L and  MN.  A one-half  inch  nut  is  placed 
in  the  nipple  at  M,  figure  1,  before  the 
babbitt  is  poured  for  the  feed  screw  to 
run  in.  Two  collars  can  be  cut  from  a 
piece  of  54  pipe,  and  fastened  on  the  feed 
screw  each  side  of  the  nipple  at  LK,  figure 
1,  with  pins  past  thru  the  feed  screw.  A 
handle  can  be  made  from  a pipe  floor  plate. 
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a piece  of  one-half  inch  pipe  turned  smooth. 
One  end  is  threaded  for  one  inch,  a one 
inch  lock  nut  being  screwed  on,  leaving 
three-quarters  of  an  inch  of  thread  project- 
ing, to  screw  the  face-plate  on.  The  lock 
nut  is  turned  down  smooth  to  form  the 
thrust  bearing  C,  figure  1.  The  iron  face- 
plate was  cast  from  a wooden  pattern  and 
turned  up  in  the  shop. 

But  a very  good  one  can  be  made  from 
a large  pipe  floor  plate  or  base  flange.  The 
slide  rest  is  shown  in  figures  2 and  3.  J 
is  a plate  of  iron  3j4  x 7 inches.  A pipe 
floor  plate  is  fastened  to  it  at  H,  Fig.  2; 
DD,  are  pieces  of  one-half  inch  cold  rolled 
(Continued  on  page  115) 


No.  7— ERECTING  MOTORS  (Cont.) 

IT  is  comparatively  easy  to  erect  and 
properly  secure  in  place  small  motors 
and  dynamos,  but  larger  machines  are 
sometimes  quite  awkward  to  erect,  es- 
pecially when  they  are  placed  on  the 
ceiling.  A scheme  used  in  an  installation 


This  Illustration  Shows  Wooden  Cradle  in 
Which  Large  Electric  Motors  Were  Raised 
by  Means  of  Ciialn  Blocks,  to  Their  Position 
Against  the  Ceiling  on  Which  They  Were  to 
Be  Mounted.  Of  Course,  There  Are  Many 
Other  Ways  in  Which  This  Can  Be  Done,  but 
This  Idea  Worked  Out  Very  Well,  and  Twen- 
ty-four 50  H.P.  A.C.  Motors  Were  Raised,  in 

This  Manner,  Without  a Single  Mishap. 

of  high-powered  motors,  comprising  twenty- 
four  50  H.P.,  two  phase,  A.C.  induction 
motors,  is  illustrated  at  Fig.  1.  The  con- 
ditions for  erecting  these  motors  were  as 
follows : 

The  building  was  a solid  concrete  one, 
with  concrete  floor  beams  and  at  first  it 
looked  as  if  the  construction  gang  would 
have  to  build  a heavy  timber  frame  or 
scaffold  to  support  the  chain  blocks  in 
order  to  raise  the  motors  to  the  ceiling  so 
that  they  could  be  bolted  into  position. 
However,  it  was  presently  discovered  that 
the  designers  of  this  building  had  had  the 
forethought  to  have  a series  of  threaded 
iron  sockets  molded  into  the  concrete  beams 
on  the  ceiling,  at  intervals  of  about  eight 
feet,  for  the  purpose  of  erecting  ma- 
chinery, mounting  shafting,  etc. 

The  first  step  then  taken  was  to  have 
four  wrought  iron  <or  steel)  screw-eyes 
made,  as  shown  at  H.  These  were  forged 
by  a blacksmith  from  some  1"  diameter 
stock,  the  loop  of  the  eye  being  firmly 
welded  to  the  shank  and  the  latter  threaded, 
of  the  proper  pitch  to  screw  into  the  sock- 
ets before  mentioned. 

The  next  problem  met  with,  and  which 
proved  to  be  not  so  easy  as  first  appeared, 
was  how  to  raise  the  motor  in  the  inverted 
position.  First,  of  course,  the  end  frames 
and  bearings  were  inspected  to  see  that  they 
were  properly  reversed  with  respect  to  the 
oil  wells  and  ring  oilers  in  the  bearings,  for 
proper  operation  in  this  inverted  position 
on  the  ceiling.  Practically  all  motors  of 
the  small  or  medium  size  are  reversible  by 
simply  removing  the  bolts  holding  the  bear- 
ing frames  and  rotating  these  half  way 
around,  so  that  the  bearing  oil  drain  comes 
at  the  bottom  for  the  new  position.  Event- 
ually, the  problem  was  solved  by  procuring 
several  joists  of  substantial  size  measuring 
4"x4",  and  a cradle'  was  made  as  shown  at 
Fig.  1.  The  oil  was  emptied  out  of  the 
bearings  if  there  happened  to  be  any;  the 
motor  was  rolled  over  until  its  base  feet 
turned  upward  in  the  air,  and  by  means 
of  a rope  sling,  secured  around  the  feet 
or  otherwise,  the  motor  was  raised  by  one 
of  the  chain  blocks  and  the  cradle  slipt 
under  it.  The  motor  was  lowered  into  the 


cradle,  and  this  latter,  prepared  to  be  raised 
by  means  of  the  two  chain  blocks  shown. 
Heavy  rope  slings  about  1)4"  thick  were 
past  around  the  ends  of  the  cradle,  which 
was  bolted  together  and  the  chain  blocks 
attached  to  these  ropes  in  the  manner  in- 
dicated. The  iron  screw-eyes  are  shown 
at  HH,  the  chain  blocks  at  FF,  the  iron  bed- 
plate of  the  motor  at  A,  and  the  bolts  to 
hold  the  latter  as  well  as  the  motor  passing 
thru  the  concrete  floor  at  GG.  The  frame 
of  the  cradle  is  shown  at  C,  D and  E. 
At  II  are  shown  two  cross  pieces  of  timber 
which  can  be  put  into  place,  after  the  motor 
is  lowered  into  the  cradle,  so  as  to  keep 
it  from  moving. 

Careful  measurements  have  to  be  taken 
in  any  cases  such  as  these,  so  as  to  make 
sure  that  the  chain  blocks  would  always 
pull  up  to  their  maximum  extent,  i.  e., 
with  the  two  sheave  blocks  close  together, 
so  that  the  cradle  could  be  raised  suffi- 
ciently high  in  order  that  the  feet  of  the 
motor  will  go  into  position  over  the  bolts. 
The  bolts  for  holding  the  motor  were  made 
of  steel  1)4"  in  diameter,  machine  threaded 
on  the  lower  ends,  and  having  extra  large 
heads  forged  on  them  at  the  top.  These 
pass  thru  the  concrete  beam  18"  thick,  and 
on  the  floor  above,  in  the  pockets  in  which 
the  heads  of  the  four  bolts  rested,  there 
were  afterward  placed  pieces  of  flooring 
tightly  fitted  in.  The  bed-plate  A,  weighing 
about  150  lbs.,  was  raised  into  position  and 
secured  by  lifting  it  up  on  to  a heavy  scaf- 
fold by  three  men,  altho  two  were  able  to 
raise  this  from  the  scaffold  and  lift  it  up 
to  a height  even  with  their  shoulders,  and 
the  nuts  quickly  placed  on  the  bolts,  this 
temporarily  holding  the  bed-plate  in  posi- 
tion. The  scaffold  was  then  removed  and 
the  motor  prepared  for  raising,  in  the 
cradle  shown. 


Here  We  Have  Some  Useful  Wrinkles  on 
Belt  Drives.  The  Relative  Efficiencies  of 
Belt-Driven  Shafts,  Especially  in  Various 
Angular  Positions  Are  Shown  at  Aj  a Re- 
versed Drive  With  a Crost  Belt  Is  Shown  at  E. 
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When  the  motor  had  been  raised  almost 
to  a level  with  the  ends  of  the  protruding 
bolts,  two  of  the  nuts  at  one  end  were 
carefully  removed,  and  standing  on  the 
scaffold  which  had  been  pusht  up  along- 
side the  motor  cradle,  pressure  could  be 


Diagram  Showing  the  Various  Mathematical 
Factors  Used  in  Solving  Belting  Problems, 
Particularly  That  of  Calculating  the  Exact 
Length  of  Belt  Connecting  Two  Pulleys, 
Having  Different  Diameters, 

exerted  on  the  bed-plate,  while  the  nuts 
were  removed  and  two  of  the  motor  feet 
quickly  pulled  up  over  the  bolts,  by  means 
of  the  chain  block.  Pressure  could  be  ex- 
erted, if  desired,  against  the  bed-plate  by 
blocking  placed  between  the  motor  and  the 
bed-plate.  Behind  each  nut  was  placed  a 
powerful  spring  washer  which  served  to 
act  as  a nut  lock  in  order  to  prevent  them 
from  vibrating  loose.  After  two  of  the 
motor  feet  had  been  slipt  over  the  bolts  and 
the  nuts  taken  up  a few  threads,  the  other 
two  nuts  were  removed  from  over  the 
bed-plate,  and  the  remaining  two  motor 
feet  slipt  over  the  bolts.  The  nuts  and 
spring  washers  were  then  placed  on  the 
bolts,  and  now  all  of  the  nuts  were  made 
up  solid  by  heavy  wrenches,  locking  the 
motor  firmly  in  position. 

After  the  cradle  had  been  lowered  and 
the  chain  blocks  removed,  the  pulley  was 
then  placed  on  and  the  electrical  connec- 
tions from  the  motor  to  the  controlling 
compensator  box  on  a nearby  concrete 
column  were  then  installed.  Everything 
was  then  ready  for  the  connecting  of  the 
line  shafting  by  means  of  a belt  to  the 
motor  pulley.  These  motors  were  all 
placed  safely  in  position  without  one  acci- 
dent in  this  fashion  and  the  height  of  the 
ceiling  was  approximately  18'. 

VARIOUS  FORMS  OF  BELT  DRIVE. 

At  Fig.  2,  several  forms  of  belt  drives 
are  illustrated.  Connecting  motors  with 
line  shafting  or  separate  machines  is  com- 
monly effected  by  means  of  leather,  canvas 
or  rubberized  fabric  belting  (usually 
leather)  ; also  there  has  come  into  con- 
siderable favor  in  later  years  the  well- 
known  chain  drive  and  various  forms  of 
gear  and  friction  drives.  ! 

At  Fig.  2A  several  important  considera- 
tions in  applying  leather  or  other  forms  of  j 
frictional  belt  drives  are  indicated.  Prob- 
ably the  greatest  majority  of  belt  drives  ( 
are  installed  to  operate  at  an  angle  of  from 
45  degrees  to  an  angle  of  60  degrees  from  , 
the  horizontal.  Those  interested  can  look  , ‘ 
up  some  of  the  efficiencies  of  various  belt 
drives  placed  at  different  angles,  in  machine  ! ^ 
shop  text-books  and  manuals.  Some  prefer  j ■ 
the  horizontal  drive.  Here  the  frictional  1 1 
{Continued  on  page  82)  * 


Drawings  are  here  shown  of  a 
D’Arsonval  galvanometer  con- 
structed by  the  writer,  which  has 
certain  advantages  from  the  point 
of  view  of  the  amateur  who  wish- 
es to  make  his  own  instrument.  It  operates 
on  the  samei  principle  as  the  standard 
D’Arsonval  galvanometer.  A light  coil, 
carrying  the  measured  current,  is  suspend- 
ed by  its  own  lead-in  wires  in  a strong 
magnetic  field,  and  is  deflected  in  propor- 


tion to  the  measured  current.  A small 
mirror  attached  to  the  coil  reflects  a beam 
of  sunlight  or  artificial  light  upon  a suit- 
able scale,  the  observed  spot  of  light  being 
deflected  from  its  neutral  position  on  the 
scale  by  twice  the  angle  thru  which  the  coil 
is  turned.  The  instrument  here  shown 
varies  from  the  usual  type  in  having  elec- 
tro-magnets in  place  of  the  permanent  mag- 
1 net,  for  furnishing  the  field  in  which  the 
coil  is  suspended. 

This  makes  for  greater  ease  of  construc- 
tion, since  good  permanent  magnets  of  the 
proper  shape  are  hard  to  make.  The  use 
of  an  electro-magnet  also  makes  possible 
a stronger  magnetic  field  around  the  mov- 
I ing  coil.  Furthermore,  both  the  damping 


A.  C©nIo  Vari® 

Field  Simst®="mmesat 
Mi^lht  SeEiiSifolllts^ 

and  the  sensibility  can  be  changed  at  the 
will  of  the  operator  by  changing  the  cur- 
rent in  the  field  coils.  When  using  the 
galvanometer  with  a Wheatstone  bridge, 
much  labor  can  be  saved  by  making  an  ap- 
proximate adjustment  without  any  current 


in  the  field  coils  of  the  galvanometer,  then 
turning  on  the  field  current  and  making 
the  finer  adjustment. 

The  case  of  the  instrument  is  made  of 
wood,  and  serves  both  as  a frame  for  hold- 
ing the  magnet  and  coil  support,  and  as  a 
cover  to  protect  the  moving  coil  from  the 
disturbing  effect  of  air  currents.  It  is 
supported  on  three  legs.  The  rear  one  of 
these  is  a small  wood  or  fiber  block  glued 
to  the  base ; the  two  front  ones  are  bolts 
which  turn  in  nuts  countersunk  into  the 
wood  of  the  base.  Turning  these  bolts 
enables  the  instrument  to  be  adjusted  for 
level. 

The  window  in  the  front  of  the  case 
should  be  of  the  thinnest  and  clearest  glass 


obtainable,  for  the  beam  of  light  must 
pass  thru  it  twice  before  being  thrown 
upon  the  scale. 

The  magnet  core  can  be  forged  out  of 
wrought  iron,  and  should  be  well  annealed. 
No  finish  is  necessary  except  on  the  pole 
faces,  which  should  be  filed  flat,  or  even  a 
little  concave,  to  make  the  flux-density  in 
the  air  gap  more  uniform. 

The  winding  of  the  electro-magnet  de- 
pends upon  the  nature  of  the  power  supply 
from  which  it  is  to  be  excited.  The  best 
source  of  power  is  a storage  battery,  be- 
cause it  gives  a steady  E.  M.  F.  Pulsating 
current  from  a rectifier  will  do,  if  the  ef- 
fective voltage  of  it  remains  constant.  The 
coils  in  the  galvanometer  illustrated  were 
w'ound  with  No.  22  enameled  wire,  500 
turns  on  each  leg  of  the  core,  and  all 
turns  in  series.  It  operates  well  on  IS  to 
20  volts.  If  a higher  voltage  is  used, 
smaller  wire  and  more  turns  should  be 
wound,  and  vice  versa.  The  coils  are 
wound  as  near  the  air  gap  as  possible,  so 
that  unavoidable  magnetic  leakage  shall  not 
weaken  the  field  at  that  place.  They  must 
be  tapered  toward  the  air  gap,  in  order 
that  they  may  not  obstruct  the  path  of  light 
from  the  mirror  to  the  extreme  end  of  the 
scale. 

The  suspension  column  is  made  of 
brass  pipe  or  fiber  tubing,  firmly  fitted  and 
glued  into  a piece  of  wood  at  the  base 
of  it. 

The  coil  support  shown  in  the  drawing 
enables  the  moving  coil  to  be  adjusted  botli 
for  height  and  for  angle.  It  is  made  of 
wood.  The  lead-in  wires  from  the  moving- 
coil  are  w’Otmd  around  the  horizontal  wood- 
en pin,  which  can  be  turned  to  adjust  the 
height.  The  entire  block  can  be  rotated 
in  the  pipe  to  adjust  for  angle.  A piece 
of  flat  spring  steel,  bent  slightly  so  that  it 
presses  against  the  inside  of  the  pipe,  and 
resting  in  a groove  in  the  coil  support  block, 
keeps  the  latter  tight  in  the  pipe,  but  not 
so  tight  as  to  prevent  free  adjustment. 
Flexible  wares  connect  the  coil  support  to 
rigid  binding  posts  on  the  top  of  the  case. 
With  this  arrangement  any  number  of  in- 
terchangeable moving  coils  can  be  used. 

To  make  the  moving  coil : Bend  a thin 

strip  of  brass  into  the  shape  shown.  If  a 
strong  damping  is  desired,  solder  it  to- 
gether, if  otherwise,  glue  it  together  with 
paper  insulation  between.  Wind  this  frame 
w'ith  about  300  turns  of  the  smallest  silk- 
covered  w’ire  obtainable;  at  least  No.  40. 
Fasten  the  final  turns  with  a drop  of  seal- 
ing -wax,  and  twist  the  free  ends  together. 
These  serve  for  lead-in  wires,  they  support 
the  coil,  and  they  furnish  the  controlling 
torque.  Note  that  the  fineness  of  the  ware 
affects  the  sensibility  in  tw’o  wavs ; the  finer 
the  wire  the  more  turns  can  be  wound  on 
the  coil,  and  also,  the  weaker  will  be  the 
controlling  torque.  Thus  the  sensibility 
wall  vary  about  as  the  square  of  the  cross 
section  of  the  wire,  or  as  the  fourth  pow'Cr 
of  its  diameter. 

A piece  of  mirror  is  cut  to  fit  the  inside 
of  the  coil  frame.  This  mirror  will  be 
about  square.  It  is  pushed  in,  and 

should  stay  there  by  its  own  friction,  with- 
out glue.  If  this  is  the  case,  its  angle  can 
be  adjusted  to  reflect  the  beam  of  light 
on  to  the  scale  from  any  desired  angle  of 
incidence. 

The  scale  may  be  of  stiff  paper  on  a 
wooden  frame,  and  held  about  thirty  inches 
in  front  of  the  instrument  by  a wooden 
arm,  screwed  to  the  base.  In  this  case  the 
(^Continued  on  page  114) 
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Complete  Details  Are  Here  Given  for  Constructing  an  Electro-Magnetic  Galvanometer  of  the 
Moving  Coil,  Variable  Field  Type.  It  Possesses  Very  High  Sensibility,  and  Is  Used  in  Con- 
junction with  a Beam  of  Light  and  a Scale. 
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IMAGINE  an  insect  so  small  that  one- 
thousand  billion  of  his  brothers  would 
have  to  be  collected  at  one  point  in  or- 
der to  make  a speck  visible  to  the  eye. 
The  well-known  cootie  is  as  large  as  a 
prehistoric  mastodon  in  comparison.  Sup- 
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Apparatus  to  Show  the  Condensation  of 
Water  Vapor  Upon  the  Ions  Produced  by  Ra- 
dium Rays  in  the  Air  Inside  the  Glass  Globe. 


pose  further  that  this  insect  can  move  with 
a speed  3,000  times  greater  than  the  muz- 
zle-velocity of  shells  thrown  by  the  giant 
Berthas  that  bombarded  Paris  at  a dis- 
tance of  70  miles.  It  seems  that  it  would 
take  more  than  a Sherlock  Holmes  to  track 
this  elusive  fugitive  in  its  flight.  Yet  it  is 
a task  of  the  same  magnitude  that  scien- 
tists have  accomplisht  in  following  the 
path  of  a single  alpha  particle  thru  the  air. 
The  following  experiment,  however,  is  so 
simple  that  it  can  be  performed  by  almost 
anyone,  after  a few  trials. 

Science  has  far  more  sensitive  means  for 
detecting  electricity  than  for  measuring 
matter.  I have  already  described,  in  a 
former  article,  (see  March  number), 
methods  for  detecting  the  particles  of  mat- 
ter expelled  when  the  atoms  of  radium 
explode.  These  methods  operated  by  virtue 
of  the  electrical  charge  carried  by  these 
minute  particles.  Now  I want  to  explain 
a simple  experiment  which  enables  us  to 
follow,  by  mechanical  means,  the  path  of 
one  lone  alpha-particle.  The  apparatus  is 
indicated  in  the  illustration.  Fig.  1.  It  con- 
sists simply  of  a hollow  glass  sphere  to  one 
end  of  which  is  attached  a rubber  bulb. 
Behind  the  glass  globe  is  a ground-glass 
screen,  thru  which  a powerful  electric  lamp 
sends  a diffused  illumination.  When  the 
rubber  bulb  is  comprest  and  then  suddenly 
released,  minute  drops  of  water  vapor  con- 
dense upon  any  dust  particles  which  may  be 
present,  on  account  of  the  sudden  lower- 
ing of  temperature  due  to  expansion. 
After  this  process  has  been  repeated  a num- 
ber of  times,  all  the  dust  nuclei  have  been 
removed  from  the  air,  and  no  clouds  of  con- 
densed vapor  are  seen  when  the  air  is  al- 
lowed to  expand  suddenly.  Now  place  a 
bit  of  radium  so  as  to  send  its  radiation 
thru  the  air  in  the  glass,  and  release  the 
comprest  rubber  bulb.  Fine  lines  of  con- 
densed water  vapor  are  seen  threading  the 
air  in  the  bulb.  These  show  the  presence 
of  the  alpha-particles. 

The  explanation  of  the  effect  is  as  fol- 
lows : When  the  air  is  bombarded  with 

alpha-particles,  some  of  the  molecules  of 
air  are  broken  up  into  electrified  ions,  very 
much  as  machine  gun  bullets  might  knock 
out  individual  grapes  from  bunches  hang- 
ing on  a vine  loaded  with  the  fruit.  These 
electrified  bits  of  sub-molecular  matter  act 
as  nuclei  for  the  condensation  of  water 
vapor.  As  the  alpha-particle  proceeds  thru 
the  air,  it  leaves  a wake  of  ions  in  its  path, 
and  the  vapor  which  has  condensed  upon 
them  renders  the  path  visible.  Condensa- 
tion occurs  for  the  negative  ions  when  the 
volume  of  air  is  suddenly  increased  by  25 
per  cent,  but  an  increase  of  31  per  cent  is 


necessary  to  cause  condensation  on  the 
positive  ions. 

The  fact  that  the  drops  of  water  are  con- 
densed about  electrified  nuclei  is  readily 
shown  by  placing  two  charged  metal  plates 
near  the  glass  globe.  The  drops  of  water 
are  then  seen  to  move  towards  the  plates, 
impelled  by  electrical  attraction.  This  sim- 
ple experiment  can  also  be  performed  with 
uranium,  which  is  comparatively  cheap,  or 
the  ionization  can  be  produced  by  X-rays 
or  ultra-violet  rays.  The  beta-rays  and 
gamma-rays  of  radium  will  go  right  thru 
the  glass  wall  of  the  globe,  but  if  it  is  de- 
sired to  work  with  the  alpha-particle  of 
radium  or  uranium,  a thin  paper  window 
should  be  fitted  in  the  wall  of  the  globe,  in 
order  to  let  them  thru.  If  a photographic 
plate  is  substituted  for  the  eye,  an  actual 
trace  of  the  alpha-particle  can  be  obtained. 
It  appears  as  a jagged  line  on  the  film. 

AN  ALPHA  PARTICLE  PUNCHES  THE  BAG. 

In  an  ingenious  e.xperiment  it  is  possible 
to  register  the  entrance  of  every  alpha- 
particle,  even  tho  they  may  enter  the  count- 
ing chamber  at  the  rate  of  1,000  per  minute. 
The  apparatus  is  indicated  in  the  illustration. 
A brass  sphere  is  supported  by  a metal  rod 
inside  a brass  hemisphere,  and  the  latter  is 
connected  to  a set  of  high-tension  bat- 
teries giving  a potential  of  about  2,000  volts. 
The  rod  supporting  the  brass  ball  is  con- 
nected to  a very  fine  quartz  fiber  hanging 
between  two  metal  plates,  one  of  which  is 
charged  to  100  volts.  Quartz  is  chosen  be- 
cause it  can  be  made  into  very  light  fibers 
of  great  strength  and  elasticity.  Since 
quartz  is  a non-conductor,  the  surface  of 
the  fiber  is  coated  with  a thin  film  of  sil- 
ver. The  alpha-particles  enter  the  vessel 
thru  a small  opening.  As  each  one  pene- 
trates the  air,  it  produces  ions  in  its  path, 
and  the  strong  electric  field  of  2,000  volts 
causes  these  ions  to  move  so  swiftly  that 
they  manufacture  many  more  ions  by  colli- 
sion with  other  air  molecules.  Thus  the 
electric  effect  due  to  a single  alpha-particle 
is  enormously  magnified.  The  electric 
charge  carried  by  these  ions  to  the  brass 
ball  causes  the  quartz  fiber  to  become  elec- 
trified, and  it  is  attracted  towards  the 
charged  metal  plate  near  which  it  is  sus- 
pended. The  electricity  remains  on  the 
fiber  just  long  enough  to  produce  a “kick,” 
and  then  leaks  off  to  the  earth  thru  a high 
resistance  of  India  ink  on  paper.  See  Fig. 
2.  A small  mirror  attached  to  the  fiber 
reflects  a spot  of  light  upon  a moving 
photographic  film,  so  that  every  time  an 
alpha-particle  enters  the  chamber  the  kick 


Apparatus  to  Register  Automatically  a Single 
Alpha-Particle  Emitted  by  Radium.  Every 
Nick  in  the  Line  Indicates  the  Entrance  of  a 
Single  Alpha-Particle  Into  the  Counting 
Chamber.  The  Portion  of  the  Trace  Shown 
Corresponds  to  an  Interval  of  Two  Seconds. 
1,000  Particles  Entered  the  Vessel  Per  Min- 
ute, Yet  Each  One  Is  Recorded  Separately. 
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of  the  quartz  fiber  produces  a nick  in  the 
line  of  light  registered  on  the  film,  see  fig- 
ure. The  effect  is  thus  just  as  if  every 
alpha-particle  dashed  up,  gave  the  fiber  a 
good  wollop,  and  then  retired  to  make  room 
for  other  athletically-inclined  particles. 


Simple  Apparatus  to  Show  How  Radium  Dis- 
charges an  Electrified  Insulator,  Thus  Prov- 
ing That  Radium  Produces  Ions  in  the  Air. 


The  photographic  film  upon  which  the 
stunts  of  the  particles  are  recorded  moves 
at  the  rate  of  about  four  miles  an  hour, 
when  1.000  alpha  rays  enter  the  counting 
chamber  per  minute.  When  it  is  remem- 
bered that  a microscope  would  be  required 
to  render  visible  the  quantity  of  radium 
which  produces  only  1,000  alpha-particles 
per  minute,  and  that  the  electrical  charge 
carried  by  each  particle  is  so  small  that  as 
many  of  them  would  be  required  to  light  an 
ordinary  incandescent  lamp  as  there  are 
drops  of  water  in  the  modern  swimming 
tank,  the  development  of  science  that  per- 
mits the  registration  of  each  alpha  ray 
seems  well-nigh  unbelievable. 

One  must  have  the  imagination  of  a poet 
to  realize  fully  the  wonders  revealed  by 
Science.  The  nearest  star  is  so  far  away 
that  an  imaginary  airplane  traveling  one 
mile  in  every  second  would  take  800,000 
years  to  reach  it.  Two  celestial  bodies 
crash  together  in  interstellar  space  and 
burst  into  flames,  yet  the  conflagration  is 
not  heralded  at  our  earth  until  half  a cen- 
tury later,  altho  light  travels  at  the  enor- 
mous speed  of  186,000  rniles  per  second. 
Terrestrial  distances  vanish  into  nothing 
compared  to  these  astronomical  rnagnitudes 
which  must  be  measured  in  light-years. 
The  astronomer  calculates  the  mass  of  the 
sun,  and  we  find  our  earth  to  be,  in  corn- 
parison,  merely  a speck  of  dust  dancing  in 
the  sunbeam,  and  we,  ourselves,  but  germs 
upon  a mote.  Turning  our  eyes  from 
heaven  to  earth,  we  find  that  the  heat  and 
power  of  steam  are  due  'to  the  rapid  vibra- 
tions of  molecules  which  are  so  small  that 
the  highest  vacuum  we  can  obtain  has  fifty 
millions  of  them  in  every  cubic  inch.  Our 
nearest  approach  to  nothing  contains  fifty 
million  particles  in  a cubic  inch.  The  sud- 
den drop  from  the  infinite  to  the  infinites- 
imal is  staggering.  Yet  the  experiments 
with  radium  show  that  there  is  a whole 
solar  system  in  one  of  these  molecules. 
The  imagination  refuses  to  function,  but 
scientific  experiments  admit  of  no  other 
conclusion.  In  order  to  explain  the  myriad 
facts  revealed  by  this  wonderful  substance 
we  must  assume  that  in  the  very  atom 
itself  there  are  electrons  as  planets  revolv- 
ing in  majestic  orbits  about  a large  nu- 
cleus as  a sun,  and  recent  experiments 
w'hich  tend  to  show  that  even  an  electron 
has  potential  energy,  may  force  us  to  con- 
clude that  these  electron-planets  are  com- 
posed of  parts. 

(Continued  on  page  115) 


This  department  will  award  the  following  monthiy  prizes:  First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a prize  of  $3.00  is  awarded;  for  the  second  best  idea  a $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00 


A BATTERY-LESS  ARMATURE 
TESTER. 

Many  experimenters  desire  a small  de- 
vice for  testing  rather  than  to  carry  a bat- 
tery around. 

To  construct  this  tester  first  shape  a 
piece  of  copper  about  1/16  of  an  inch  in 
thickness  and  bend  at  the  required  lengths. 

The  hole  at  (1)  is  drilled  ^ of  an  inch 
from  the  edge  (c)  and  1/12  of  an  inch  up 
from  the  end  (p).  After  doing  everything 
as  shown  in  Fig.  1 make  a duplicate  of  this 
out  of  a piece  of  zinc  about  1/16  of  an 
inch  thick.  Next  obtain  an  old  dry  wick 
from  a lamp,  place  it  between  the  copper 


Lamp  Wick.  The  Element  so  Formed  Can 
Then  Be  Soaked  in  Plain  Water,  Salt  Water 
or  Sal  Ammoniac  Solution.  A Telephone  Re- 
ceiver Is  Used  to  Complete  the  Test  Circuit. 

and  zinc  evenly.  Then  wind  string  around 
as  shown  in  Fig.  2;  wind  tightly  as  if 
winding  a tuner. 

Connect  a telephone  receiver  with  it ; 
(when  ready  for  use  dampen  the  wick  with 
water  and  very  distinct  sounds  can  be 
i heard  when  testing  across  the  segments. 

' Contributed  by  THOMAS  MOORE. 


HAIRPIN  BINDING  POST. 

A good  spring  binding  post  can  be  made 
from  a hairpin.  Scratch  the  enamel  off 
Cvith  a knife  and  bend  the  pin  as  shown 
in  sketch  with  a pair  of  pliers.  Next 
secure  the  binding  post  to  the  wood  base 


[A  One-Minute  Binding  Post  Made  from  One 
of  Sis’s  Hairpins. 


ly  a tack  which  is  driven  between  ends  of 
finding  post  as  shown.  The  wire  is  in- 
serted thru  eyelets  B.R.  by  pressing  down 
■an  A.  This  binding  post  can  also  be  made 
■With  a piece  of  spring  brass  wire. 

Contributed  by  DAVID  RASCON. 


SECOND  PRIZE,  $2.00 


MAGNETIC  POLARITY  INDI- 
CATOR 

I enclose  a sketch  of  a polarity  indicator 
made  from  a telephone  ringer  which  seems 
to  be  especially  adapted  for  such  work. 


T~T~  Termimh 

C~C- Coils  about  SCO  Of?ms  ec>ch.  Maybe 
more  or  less. 

Sw.- Switch 

S-S- Piano  wire  springs  to  hold  the 
pointer  central. 

P -Pointer  wUh  a white  paper  disc  having 
across  markea  upon  it  to  )ndicate  that 
it  points  towara  the  positive  terminal 
Whether  the  mark  should  indie  a te 
positive  or  negative  will  depend  upon 
the  direction  of  the  winding  of  the  coils. 

©J 

A Simple  and  Useful  Magnetic  Polarity  Indi- 
cator Constructed  from  a Polarized  Tele- 
phone Bell-Ringer. 

In  this  case  I increased  the  throw  of  the 
needle  or  pointer  by  adjusting  the  armature 
of  the  ringer,  I added  a switch  so  that  the 
tendency  to  make  connection  by  touching 
the  wire  to  the  terminal  and  in  time  burn- 
ing it  off  would  be  eliminated.  The  switch 
also  acts  as  a safeguard  against  burning 
the  coils  out  in  case  the  resistance  of  the 
coils  is  small  and  the  potential  high.  The 
connection  or  closing  of  the  switch  need 
be  only  for  a moment. 

Contributed  by  O.  B.  POORE. 


A “QUICK  TEST”  LAMP  SOCKET. 

Remove  the  cover  from  an  ordinary  fixt 
socket  and  split  the  lamp-screw  shell  down 
opposite  sides,  forcing  the  two  halves  of 
the  shell  slightly  apart. 

Contributed  by  N.  J.  SECCOMBE. 


THIRD  PRIZE,  $1.00 


AN  AUTOMATIC  LIGHT  SWITCH. 

I herewith  describe  an  automatic  switch 
which  will  throw  on  battery  current  when 
the  110-volt  current  gives  out. 

The  necessary  parts  include : A set  of 

magnets  for  110-volt  circuit,  two  single 
binding  posts,  two  double  binding  posts, 
some  heavy  wire,  a hinge  and  a wooden 
block  for  a base. 

The  action  is  simple.  When  the  110-volt 
circuit  is  broken,  the  magnets  release  the 
hinge.  The  hinge  strikes  the  contacts  and 
•connects  the  battery  lights.  For  best  re- 
sults the  switch  should  be  placed  vertically. 

Contributed  by  F.  J.  GILLIS. 


When  the  Main  Line  Voitage  Faiis,  This  Au- 
tomatic Reiay  Cioses  the  Battery  Circuit  to 
the  Emergency  Lights. 


SMALL  MOTOR  BRUSHES. 

Being  a reader  of  The  Electrical  Ex- 
perimenter I give  herewith  a little  idea  for 
carbon  brushes  suitable  for  a battery 
motor,  which  I have  tried  on  small  motors 
and  found  that  it  saves  the  wear  and  tear 
on  the  commutator. 


A Clever  Way  of  Making  Small  Carbon  or 
Better  Grafite  Brushes,  for  Battery  Motors. 


The  price  of  the  brushes  will  suit  every- 
one’s pocketbook,  the  materials  used  being 
a piece  of  carbon  from  a flashlight  battery 
and  a strip  of  copper. 


MACHINE  FOR  MAKING  RUBBER 
STAMPS. 

Here  is  a simple,  easily  made  machine 
with  which  any  one  can  make  their  own 
rubber  stamps.  To  construct  the  same, 
procure  two  pieces  of  sheet  steel  J4  i'lch 
thick,  3 inches  wide  and  6 inches  long 
(A.B.).  Lay  them  together  and  drill  holes 
thru  at  C for  one-half  inch  bolts.  Now 
make  a strap  od  steel  hich  thick,  1 inch 
wide  (D).  Drill  and  lap  out  for  half-inch 
rod  at  E.  Now  tap  for  bolt  at  holes  in 
base,  screwing  a bolt  in  each.  Now  fix  the 
plate  A so  it  will  slide  up  and  down  on 
the  bolts  as  shown.  Mount  a thermometer 
F,  also  a screw  G with  a hand  wheel  H 
and  the  machine  is  ready  to  use. 

To  use  it,  obtain  a sheet  of  stamp  mak- 
ers’ matrix  board.  Set  up  the  form  with 
printers’  type,  that  the  stamp  is  to  be  made 
in.  Then  put  this  on  the  lower  plate.  Lay 
the  matrix  board  on  it  and  screw  down  the 
top  plate  by  means  of  the  wheel  H.  Now' 
unscrew,  and  then  lay  the  matrix  board 
face  up  on  the  bottom  plate ; now  lay  a 
sheet  of  unvulcanized  rubber,  such  as  is 
used  for  packing  auto  tires,  on  the  board. 


By  Means  of  This  Simple  Press  Which  Can 
Be  Constructed  by  the  Experimenter  or  Else 
Adapted  from  a Small  Letter  Press,  It  Be- 
comes an  Easy  Matter  to  Make  Your  Own 
Rubber  Stamps. 

Screw  down  tight  and  set  the  whole  ma- 
chine on  a stove.  When  the  thermometer 
reaches  225°  remove  from  the  stove  and 
then  in  five  minutes  the  rubber  is  taken 
"ut  and  ready  to  fasten  to  the  wood  mount 
by  means  of  glue.  With  this  little  machine 
anyone  can  make  their  own  rubber  stamps. 

Contributed  by  A.  H.  WAYCHOFF. 


SOAP  PASTE. 

Here  is  a,  soap  paste  that  should  interest 
every  mechanic.  I have  used  this  for  over 
a year  and  find  it  will  remove  paint,  grease, 
tar,  oils,  etc. 

To  make  this  paste,  take, 

1 pound  of  ivory  soap 
1 pint  water 

and  cut  the  soap  in  shavings.  Next  put  in 
the  water  and  get  it  boiling  hot. 

Now  take  one  pint  of  light  auto  engine 
oil,  and  heat  to  the  boiling  point.  Then 
stir  into  the  soap  mixture,  letting  it  boil 
for  about  five  minutes.  Then  add  one  pint 
boiling  water.  This  makes  a smooth  white 
creamy  paste  that  will  remove  any  dirt.  It 
it  is  also  good  for  washing  auto  bodies,  etc. 

It  may  also  be  used  simply  by  taking 
some  on  the  hands,  and  rub  well,  then  wipe 
off  with  a piece  of  clean  waste  or  rag. 
No  water  is  necessary.  This  leaves  the 
hands  clean,  white  and  soft.  And  the  best 
part  of  it  all  is  that  it  only  costs  the  small 
sum  of  10  cents  a gallon. 

Contributed  by  A.  H.  WAYCHOFF. 


“CEMENTS.” 

Cement  for  an  Aquarium — Many  persons 
have  attempted  to  make  an  aquarium,  but 
have  failed  on  account  of  the  extreme  dif- 
ficulty in  making  the  tank  resist  the  action 
of  water  for  any  length  of  time.  Below 
is  a recipe  for  a cement  that  can  be  relied 
upon ; it  is  perfectly  free  from  anything 
that  injures  the  animals  or  plants;  it  sticks 
to  glass,  metal,  wood,  stone,  etc.,  and  hard- 
ens under  water.  A hundred  different 
cements  have  been  tried,  but  there  is  noth- 
ing like  this.  It  is  the  same  as  that  used 
in  constructing  the  tanks  of  the  Zoological 
Gardens,  London,  and  is  almost  unknown 
in  this  country.  One  part,  by  measure,  say 
a gill,  of  litharge ; one  gill  of  plaster  of 
paris  ; one  gill  of  dry,  white  sand  ; one-third 
of  a gill  of  finely  powderd  resin.  Sift,  and 
keep  corked  until  ready  for  use,  when  it  is 
to  be  made  into  a putty  by  mixing  in  boiled 
linseed  oil  with  a little  patent  dryer  added. 
Never  use  it  after  it  has  been  mixed  with 
the  oil  for  over  fifteen  hours.  This  cement 
can  be  used  for  a salt  water  aquarium. 

Cement  for  Attaching  Metal  to  Glass — 
Take  two  ounces  of  a thick  solution  of 
glue,  and  mix  with  one  ounce  of  linseed-oil 
varnish,  and  half  an  ounce  of  pure  turpen- 
tine ; these  are  to  be  boiled  together  in  a 
closed  vessel.  The  two  bodies  should  be 
clamped  and  held  together  for  two  days 
after  they  are  united. 

Cement  for  Mending  Broken  China — 
Stir  plaster  of  paris  into  a thick  solution 
of  gum  arable  till  it  becomes  a viscous 
paste.  Apply  it  with  a brush  to  the  frac- 
tured edges  and  draw  the  parts  closely 
together. 

Contributed  by  RUSSELL  M.  REED. 


TEST  TUBE  HOLDER. 

A substitute  for  the  usual  wire  holder 
used  for  handling  test  tubes  can  be  made 
in  a few  seconds  from  a square  of  heavy 
wrapping  paper  folded  to  a strip  one  inch 
wide  and  eight  inches  long.  The  paper 
strip  is  wrapt  around  the  tube,  the  ends 
being  held  between  the  fingers  as  shown. 


The  Accompanying  Illustration  Shows  a Sim- 
ple Way  to  Hold  Test  Tubes,  Especially 
When  They  Are  Heated,  by  Means  of  a 
Paper  Strip  Doubled  and  Then  Slipt  Over  the 

Test  Tube  and  Clampt  With  the  Fingers. 

In  this  manner  the  tube  can  be  held 
tightly  without  danger  of  crushing  the  tube 
or  burning  the  fingers.  This  little  stunt  is 
used  in  one  of  the  large  commercial  labora- 
tories. 

Contributed  by  THOS.  W.  BENSON, 
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A SIMPLE  WAY  TO  START  A 
SYPHON. 

Contrary  to  the  ordinary  way  of  filling 
a siphon,  by  suction,  all  danger  of  getting 
any  of  the  liquid  in  one’s  mouth  may  be 
avoided  by  using  the  simple  method  de- 
scribed below.  A common  piece  of  rubber 
tubing  is  the  only  apparatus  required.  A 
small  hole  is  made  in  this  to  tightly  fit  the 
tube  of  the  siphon  as  shown  in  sketch. 


Here  Is  a Simple  Way  in  Which  to  Start  a 
Siphon  by  Blowing  Thru  ah  Auxiliary  Piece 
of  Rubber  or  Glass  Tubing.  The  Air  Blow- 
ing Thru  This  Tube  Causes  a Suction  to  Be 
Set  Up  in  the  Down-Coming  Pipe,  and  This 
Causes  the  Liquid  to  Be  Sucked  Upward  Into 
the  Pipe  from  the  Upper  Jar.  Once  Started 
the  Siphon  Works  Itself. 

When  air  is  blown  thru  this  tube  at  A it 
causes  a partial  vacuum  in  the  siphon, 
which  in  turn  causes  the  liquid  to  rise  in 
the  siphon.  The  rubber  tube  may  be  left 
on  or  removed  as  desired.  The  liquid  will 
then  start  flowing.  The  advantage  of  this 
method  is  in  the  absolute  avoidance  of  any 
liquid  entering  the  mouth.  The  rubber  tube 
can  be  of  any  length,  and  the  hole  in  it 
should  be  made  to  fit  the  siphon  air-tight. 

Contributed  by  EDMUND  SMITH. 


TO  CAST  FIGURES  IN  IMITATION 
OF  IVORY. 

Make  finely  ground  isinglass  (mica)  and 
egg  shells  into  a paste  with  strong  alcohol. 

This  mixture  should  be  carefully  warmed 
and  then  cast  into  your  mold,  which 
should  be  well  oiled  over. 

Leave  the  figure  in  the  mould  until  dry, 
and  you  will  find  upon  taking  it  out  that 
it  bears  a very  strong  resemblance  to  ivory. 

If  desired,  the  warm  paste  may  be  tinted 
with  any  color  you  may  wish. 

Contributed  by 

WALTER  CHAS.  MICHEL. 


TO  MAKE  FUSIBLE  SPOONS. 

Melt  about  four  ounces  of  bismuth  in  a 
crucible,  and,  when  fused,  throw  in  about 
2^2  ounces  of  lead,  and  1^2  ounces  of  tin. 
These  metals  will  combine  and  form  an 
alloy,  which  melts  at  a very  low  degree 
of  heat. 

If  some  of  it  is  formed  into  teaspoons 
(which  may  easily  be  done  by  making  a 
mold  in  clay  from  another  spoon),  the 
spoons  thus  made  will  cause  much  amuse- 
ment; for  if  one  be  placed  in  hot  tea  it 
will  melt,  or  if  it  does  not  melt  it  will 
bend,  considerably  surprising  the  person 
using  it. 

Contributed  by 

FRANK.  R.  NICKERSON. 


of  the  General  Electric  Coinfany. 


Connecting  the  nations  of  the 

world  by  wireless  thru  mammoth 
radio  stations,  equipt  to  send  mes- 
sages at  the  rate  of  100  words  a 
minute  is  the  plan  of  the  newly  or- 
ganized Radio  Corporation,  of  America. 
These  stations  will  be  similar  to  the  one  at 
New  Brunswick,  N.  J.,  which  accomplisht 


the  great  possibilities  of  supplementing  the 
now  overcrowded  cables  and  bringing 
America  to  the  front  in  the  world’s  com- 
merce. 

The  Alexanderson  alternator  is  known 
for  its  clean  cut  and  pure  wave  or  tone, 
which  can  be  so  easily  distmguisht  that  the 
messages  do  not  get  mixed  up  with  each 


machine  which  made  possible  the  accom- 
plishments of  the  New  Brunswick  Station. 

But  this  is  not  all  that  Mr.  Alexanderson 
has  done  for  the  wireless  art.  His  magnetic 
amplifier  and  barrage  receiver  have  also 
proven  big  assets  in  trans-oceanic  radio. 
The  former,  a device  attached  to  the  alter- 
nator, magnifies  a telephone  current  into  a 


1 — Alexanderson  High  Frequency  Alternator,  Which  Has  Made  Possible  Sending  Wireless  Messages  3,000  Miles  at  a Speed  of  100  Words 
Per  Minute.  2 — Operating  House  at  the  Trans- Atlantic  Receiving  Station  for  the  Radio  Corporation  of  America,  Belmar,  New  Jersey.  3 — 
E.  F.  W.  Alexanderson,  Inventor  of  New  High  Frequency  Aiternator  and  Chief  Engineer  of  Radio  Corporation  of  America.  4 — The  Oper- 
ating Tabie  at  the  Trans-Atlantic  Transmitting  Station  at  New  Brunswick,  New  Jersey.  5 — A Bank  of  Condensers  at  the  New  Brunswick, 

New  Jersey,  Station,  of  the  Radio  Corporation  of  America. 


some  wonderful  feats  during  the  last  six 
months  of  the  war.  The  radio  service  es- 
tablisht  by  this  station  proved  to  be  reliable 
practically  every  day  of  the  year  and  every 
hour  in  the  day.  It  was  thru  this  station 
that  President  Wilson  kept  in  close  com- 
munication with  Washington  while  at  sea 
on  the  transport  “George  U'ashington it 
was  thru  this  station  that  instructions  were 
sent  to  the  great  armies  overseas  and  it  was 
also  via  this  station  that  President  Wilson 
sent  his  famous  message  demanding  the  ab- 
dication of  the  Kaiser. 

Thus  the  war,  bringing  about  this  remark- 
able achievement  in  wireless,  demonstrated 


other  even  if  they  are  of  nearly  the  same 
wave  lengths.  Thus,  five  such  alternators 
may  be  operated  simultaneously  transmit- 
ting five  separate  messages,  where  older 
types  of  apparatus  could  send  only  one. 

Up  until  this  time  when  we  have  thought 
of  wireless  we  have  always  thought  of  Mar- 
coni, because  he  has  been  the  principal  factor 
in  its  development.  Now  a new  name  enters 
the  field.  It  is  that  of  Ernst  F.  W.  Alex- 
anderson, consulting  engineer  for  the  Gen- 
eral Electric  Company  and  considered  one 
of  the  foremost  radio  experts  of  the  world. 
He  came  into  the  limelight  with  the  inven- 
tion of  his  high  frequency  alternator,  the 


trans-oceanic  radio  message,  and  the  latter 
in  an  instrument  whereby  the  operator  may 
turn  a deaf  ear  to  all  signals  or  noises  other 
than  those  intended  for  him.  This  is  im- 
portant, as  brought  out  in  the  tests  made 
during  the  war.  The  Germans  endeayored 
to  destroy  communication  between  America 
and  France  by  sending  out  equal  wireless 
wave  lengths  and  under  ordinary  conditions 
they  would  have  been  successful,  but  with 
this  barrage  receiver  the  operator  was  able 
to  pick  out  the  message  he  wanted  and  bar 
all  others.  This  device  also  makes  it  pos- 
sible to  receive  messages  from  several  sta- 
(Continued  on  page  110) 


My 


Ho  B0UCMEROM 


I MUST  start  off  with  an  apology.  War 
stories  are  admittedly  passe,  so  if  I 
mention  the  words  “great  war”,  “Ger- 
man spy”,  “submarine”,  “spy  radio  sta- 
tions”, etc.,  a little  too  often  please  have 
patience  with  me  as  in  some  cases  it  will 


Among  Several  Thousand  Choice  Stories  Sent 
in  to  Be  Investigated  by  Patriotic  Citizens 
During  the  War  Was  That  Vouched  for  by  a 
Lady,  Who  Swore  That  She  Heard  Secret 
Dots  and  Dashes  of  the  Telegraphic  Code  on 
Her  Telephone  Every  Day,  at  a Certain  Time. 
This  Was  Investigated  and  Found  to  Be  Due 
to  a High  Tension  Line  Brushing  Against 
the  Telephone  Wires. 

have  to  be  done,  even  at  the  cost  of  the 
reader’s  displeasure. 

During  the  recent  “scrap”  it  was  my  good 
fortune  (or  shall  we  call  it  misfortune)  to 
be  connected  with  a no  less  awe-inspiring 
outfit  than  the  “Intelligence  Department” 
of  the  Radio  Censorship  Bureau.  It  was 
the  duty  of  men  attached  to  this  depart- 
ment to  investigate  reports  of  illegal  radio 
activities  occurring  in  neighboring  dis- 
tricts. The  sources  of  information  came 
from  all  manner  of  ways,  such  as  the 
secret  service,  allied  bureaus  of  informa- 
tion, various  governmental  bureaus,  the 
police,  home  defense  leagues,  amateur  “de- 
teckatives,”  and  sometimes  over-zealous  citi- 
zens. They  forwarded  the  reports  by  tele- 
graph, cable,  special  delivery  mail  and 
“fleet-footed”  messengers.  In  one  case,  a 
patriotic  youth  actually  ran  a marathon  (27 
miles,  isn’t  it?)  in  order  to  inform  us  that 
Mr.  Heinberger  of  Dingville,  L.  I.,  had 
been  seen  using  a pocket  flashlight  for 
“signaling”  purposes  at  3.00  o’clock  in  the 
morning. 


Finally,  After  Chasing  Hundreds  of  False  as 
Well  as  Worthy  Spy  Cases,  a 100  Per  Cent 
Radio  Spy  Was  Located  and  caught  “Red 
Handed”  by  the  Author  and  the  Secret  Serv- 
ice Operatives.  The  Camouflaged  Antenna 
Used  by  This  Spy  was  Truly  a Work  of  Art. 
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Many  of  these  reports  were  totally  un- 
founded and  in  many  instances  were  even 
ridiculous  in  their  childish  character,  dem- 
onstrating total  ignorance  of  “radio  teleg- 
raphy” matters.  Well-meaning  but  mis- 
guided persons  (males  and  females,  if  you 
please)  would  note  a peculiarly  twisted 
clothes  line  in  a back  yard,  or  a telephone 
wire  running  between  two  houses,  or  a 
guide  wire  attached  to  a pole  or  tree  and 
would  immediately  decide  that  the  locality 
was  the  rendezvous  of  “spies”  in  direct 
communication  with  the  WUhelmstrasse,  in 
Berlin. 

Strange  to  say  these  reports  had  to  be 
investigated  whether  they  appeared  ridicu- 
lous or  not,  and  it  was  often  my  lot  to 
have  as  many  as  four  or  five  of  these  re- 

illillliilllllillllllllllilllilll 


No,  regtdar  subscriber,  the  ‘‘radio  de- 
tective" is  not  a new  system  of  dictagraph, 
nor  is  it  a twenty-fifth  century  mechanical 
device  having  the  power  of  tracking  down 
criminals  by  means  of  distaiit  radio  con- 
trol. The  radio  detective  is,  or  rather  was, 
{for  he  has  temporarily  ceased  activities 
since  the  fall  of  October  1918)  a very 
ordinary  human  being  fust  like  yourself, 
possest,  however,  with  the  knowledge  of 
being  able  to  distinguish  a radio  antenna 
from  a clothes  line,  as  well  as  the  un- 
usual ability  of  being  ahle  to  “nose  out"  an 
underground  antenna  within  a radius  of 
one  mile.  This  individual  was  formerly  a 
regularly  enlisted  radio  operator  of  the 
U.  S.  Navy  or  Army,  who,  during  the  war, 
■pursued  his  unusual  calling  in  various  sec- 
tions of  the  United  States  and  particularly 
in  districts  close  to  the  Atlantic  and  Pa- 
cific coasts.  He  operated  alone  but  some- 
times was  accompanied  by  an  assistant.  His 
equipment  consisted  of  a sma'l  hand-bag 
which  contained  a complete  portable  radio 
receiving  set  of  a rather  original  design,  an 
automatic  revolver,  and  a raincoat!  In 
some  instances  the  portable  set  included  a 
loop  or  radio  compass  so  that  when  the 
trail  was  especially  strong,  “bearings"  of 
unknown  transmitters  could  be  secured. 
But  this  is  getting  ahead  of  the  story  so 
we  will  let  the  author  tell  it  in  his  own 
words. 

ports  to  work  upon  during  a single  day. 
Of  course  there  were  many  of  them  which 
on  the  surface  looked  fairly  reliable  and 
seemed  to  be  really  suspicious  and  worthy 
of  the  skill  of  some  of  our  best  men.  I 
will  say,  however,  conservatively,  that 
not  more  than  5 per  cent  of  the  in- 
vestigations resulted  in  a discovery  of  some 
plan  definitely  designed  to  secure  informa- 
tion by  means  of  radio  and  thereby  break 
the  existing  laws  concerning  complete  dis- 
mantling and  inoperation  of  all  unofficial 
radio  stations  in  the  United  States. 

I will,  therefore,  cite  a few  of  the  many 
cases  which  at  first  gave  great  promise,  but 
alas,  turned  out  to  be  complete  fiascoes. 
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This  may  give  the  average  reader  an  idea 
of  the  amount  of  time  and  expense  which 
the  government  was  obliged  to  put  forth 
in  order  to  thoroly  investigate  the  reports 
of  well-intentioned,  tho  too  often  misin- 
formed patriots. 


The  “Static  Manufacturing  Plant”  Was  a 
Wild  Tale,  Which  We  Are  Not  Going  to  Dis- 
close Here.  A “Boy  Scout,”  Passing  by  a 
Doctor’s  Office  Near  a Naval  Radio  Station, 
Heard  the  Static  Spark  Crashes  and  Reported 
the  Matter.  The  Outcome  of  This  Mystery 
Is  Entertainingly  Told  by  the  Author. 


THE  “STATIC  MANUFACTURING”  PLANT. 

In  the  spring  of  1918  there  came  to  our 
notice  a report  to  the  effect  that  a large 
static  machine  had  been  installed  in  the 
immediate  vicinity  of  the  Brookhm  Navy 
Yard.  The  machine,  it  was  said,  had  beer 
designed  for  the  express  purpose  of  send- 
ing out  “static”  on  a broad  wave  and  there- 
by seriously  interfere  with  the  reception  of 
important  naval  dispatches  at  the  Brook- 
lyn Navy  Yard  radio  station.  That  is  to 
say,  the  apparatus  was  capable  of  simulat- 
ing strays  or  atmospheric  disturbances 
known  in  the  parlance  of  radio  men  as 
static.  Coincident  with  this,  it  may  be  well 
to  say  that  during  this  time  the  local  naval 
radio  station  was  encountering  difficulty 
with  regular  and  very  real  static,  so  that  a 
report  of  this  nature  coming  at  this  period 
was  worthy  of  investigation ; and  par- 
ticularly so,  for  it  came  from  Secret  Ser- 
vice operatives. 

This  happened  to  be  my  first  case  so  I 
was  more  than  anxious  to  make  good.  I 
therefore  sallied  forth,  armed  to  the  teeth, 
{Continued  on  page  102.) 


Another  Wild  Tale  Which  Looked  100  Per- 
cent “Gilt  Edge”  Was  That  of  a Man  Who 
Was  Seen  at  Certain  Times  Using  a Pocket 
Flashlight  at  Night.  Investigation  Proved 
This  to  Be  a False  Alarm,  as  the  German 
Using  the  Flashlight  Was  Only  a “Peace- 
able” Farmer  Going  About  His  Chores. 


Bw  ABB¥  P,  MOIRBISOM 


I GIVE  herewith 
a detailed  de- 
scription of  my 
radio  set,  which 
has  been  in 
commission  since  the 
War  ban  was  lifted, 
and  it  has  given  me 
very  satisfactory 
service.  It  is  purely 
home-made  except 
for  the  condensers, 
one  of  the  couplers, 
audion  box  and  bat- 
teries. 

The  three  - foot- 
square  “loop  aerial” 
frame,  wound  with 
twent}^-two  turns  of 
rather  heavy  wire,  is 
not  shown  in  the 
picture.  It  was  made 
by  myself.  In  addi- 
tion the  loop  3'x 
ly/,  noted  in  the 
background,  was 
wound  on  a.,  trunk 
tray  with  twenty 
turns  of  fine  double 
cotton  covered  wire. 

With  the  latter  loop 
and  an  audion  de- 
tector I am  able  to 
receive  local.  Navy 
Yard  and  ship  sig- 
nals; with  the  for- 
mer loop  consider- 
ably larger  I receive  600-meter  messages 
and  when  using  all  twenty-two  turns  re- 
ceive those  of  952-meter  wave  length.  This 
wave  length  I have  presumed  to  be  accurate 
'without  resorting  to  wave-meter  tests,  inas- 
much as  the  messages  come  from  the  Navy 
Yard  and  from  ships  a day  or  two  out  at  sea. 

These  nearby  messages  I have  detected 
with  the  three-foot  loop  and  on  a crystal 
detector  very  clearly.  I have  not  had  time 
to  experiment  much  with  either  this  loop 
or  a four-foot  home-made  loop  just  added. 
However,  with  an  outdoor  aerial  of  four 
wires,  seven-strand  copper,  spaced  each  two 
feet  apart  and  spanning  about  eighty-six 
feet  in  length  with  a lead  of  forty  feet,  I 
have  received  signals  up  and  down  the  coast 
and  out  to  sea  for  a good  distance.  These 
signals,  both  dampt  and  undampt,  included, 
as  well  as  ship  and  coast  wavelengths, 
Arlington  and  the  higher  waves. 


one  filament  to  the 
other.  The  other 
switch  has  five  taps 
for  regulating  the 
amount  of  current 
from  the  “B”  bat- 
tery, sections  of 
which  are  attached 
to  each  tap.  The 
Audion  in  use  at 
present  is  an  old- 
fashioned  tubular 
one  which  necessi- 
tates the  box  to  be 
placed  on  the  edge 
of  the  table  to  en- 
able the  end  of  the 
bulb  to  rest  com- 
fortably below  the 
table  level.  On  the 
right  side  of  the  box 
is  a filament  battery 
rheostat  and  binding 
posts  for  the  “A” 
battery.  On  the  left 
side  are  binding 
posts  for  the  tele- 
phone and  tuning 
circuit.  I have  had 
to  rearrange  the  wir- 
ing inside  the  box 
on  account  of  my 
desire  to  try  out  dif- 
ferent circuits,  also 
occasionally  substi- 
tuting a new  bat- 
tery for  the  old  one. 
A small  “grid  condenser”  is  contained  with- 
in the  box,  and  I have  found  no  need  for 
a grid  leak,  altho  I always  have  one  at  hand 
in  case  of  necessity. 

I have  used  nearly  all  of  the  ordinary  au- 
dion circuits  and  also  those  employing  a 
tickler.  Eight  variable  condensers  and  the 
’phones,  together  with  odds  and  ends,  com- 
plete the  station.  _ 

A friend  of  mine,  recently  returned  from 
France,  has  brought  me  a complete  set, 
picked  up  practically  from  the  battlefield, 
consisting  of  a German  and  French  combi- 
nation, five-step  amplifier,  one  step  of  which 
can  also  be  used  as  detector,  condensers, 
coils,  batteries,  etc.,  for  receiving.  There  is 
also  in  this  set  complete  sending  apparatus 
consisting  of  a spark  coil,  a rotary  spark 
gap,  batteries,  step-up  and  oscillation  trans- 
formers, condensers,  etc.  I also  have  a 
kilowatt  motor-generator. 


Miss  Abby  P.  Morrison  and  Her  Eiaborate  Experimental  Wireless  Station.  Miss  Morrison 
Receives  on  an  Indoor  Loop  Aerial  Which  She  Built  Herself. 

The  set  beside  the  aerial  and  loops  con- 
tains two  home-made  coils  of  No.  28  wire 
wound  on  cardboard  tubes  three  inches  in 
diameter,  being  respectively  1J4  feet  and 
feet  in  length,  which  I can  use  either  as 
inductances  or  as  a coupler.  I have  also  a 
large  old  coupler,  the  secondary  of  which 
pulls  out  on  a set  of  wheels.  This  works 
very  smoothly  and  efficiently. 

There  are  four  other  home-made  coils, 
each  wound  tightly,  the  winding  separated 
by  layers  of  waxed  paper,  to  distribute  the 
capacity,  and  mounted  between  two  pieces 
of  cardboard  four  inches  square.  The  Au- 
dion is  mounted  on  a panel,  the  box  of 
which  contains  a “B”  battery  of  ten  square 
dry  cells,  aggregating  forty  volts.  On  the 
front  of  the  box  are  two  switches,  one  of 
three  taps  for  switching  off  the  “A”  battery 
from  the  filament  and,  in  case  of  a bulb 
with  two  filaments,  enables  the  change  from 


For  World-Wireless 


A scheme  now  under  consideration  in 
France  for  embracing  the  whole  globe  with 
wireless  stations  erected  wholly  on  French 
territory  is  described  in  a recent  issue  of 
Lc  Genie  Civil,  by  Mr.  Boutillon,  head  of 
the  French  Government  wireless  depart- 
ment. As  the  result  of  a mission  to 
America  in  1917  to  study  the  wireless  sys- 
tems of  the  New  World,  the  author  has 
concluded  that  to  assure  continuity  of  com- 
munication at  great  distances  powers  much 
higher  than  those  now  usual  are  needed. 
The  following  is  an  abstract  of  the  Bou- 
tillon article : 

“All  the  great  stations  in  existence  (with 
ranges  from  3,000  to  5,000  miles),  with  the 
exception  of  Nauen,  employ  powers  be- 
tween 200  and  400  kilowatts,  and  possess 
antennae  ranging  in  height  between  500  and 
650  feet.  The  energy  radiated  from  them 
is  overabundant  in  the  periods  most  favor- 
able for  transmission,  but  is  insufficient 
when,  as  often  in  summer,  to  unfavorable 
conditions  of  transmission  are  added  strong 


atmospheric  disturbances.  Communication 
then  may  remain  impossible  often  for  many 
hours  together.  To  overcome  this  incon- 
venience, the  author  holds  it  needful  to 
raise  the  power  to  at  least  1,500  kilowatts 
and  adopt  antenna  of  at  least  1,500  feet  in 
height.  As  regards  the  world-embracing 
network,  the  author  proposes  a continuous 
line  of  stations  of  about  3,700  miles’  range, 
which,  starting  on  the  west,  will  comprise 
the  stations  at  Tahiti,  New  Caledonia,  In- 
do-China,  Djibuti,  and  France,  where  split- 
ting into  two  arms  it  will  terminate  at  the 
Senegal  and  Martinique  stations,  respec- 
tively. The  center  of  the  network  is  natur- 
ally placed  in  France,  and  comprises  a sta- 
tion of  medium  power  able  to  communicate 
with  North  Africa  and  three  stations  of 
great  power  to  communicate  respectively 
with  (1)  the  United  States;  (2)  Martin- 
ique and  Brazil ; (3)  West  Africa,  and  with 
Djibuti.  In  West  Africa,  at  Djibuti,  and 
in  Indo-China  there  will  be  double  stations 
(one  of  great  power  to  communicate  at 
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great  distances,  and  one  of  medium  power 
for  local  uses).  In  detail  the  network  will 
comprise  (1)  a quadruple  station  in  France 
(three  stations  of  great  power  and  one  of 
medium  power)  ; (2)  three  double  stations; 
West  Africa,  Djibuti,  and  Indo-China  (one 
large  station  and  one  medium)  ; (3)  three 
stations  of  great  power;  Martinique,  New 
Caledonia,  and  Tahiti;  (4)  six  stations  of 
medium  power : Morocco-Algeria,  Tunisia, 
Kongo,  Madagascar,  and  French  India.  As 
to  the  organization  of  the  multiple  stations 
the  authc  • proposes  to  place  transmission 
centers  at  considerable  distances  one  from 
the  other.  For  instance,  in  France  the  four 
transmission  centers  will  be  situated  at 
Arles  Nemes,  Bordeaux,  and  Basse  Loire. 
Reception  posts  may  be  placed  near  those 
of  transmission,  and  at  such  a distance  as 
to  • permit  the  service  in  duplex  or  (and 
this  solution  the  author  seems  to  prefer) 
may  be  united  in  a single  center  of  recep- 
tion near  Paris,  which  they  will  communi- 
cate by  wire  with  the  four  sending  posts.” 


A One  Tube  Radi 
Radio-Plione 


’Tele! 


By  FIERRE  H.  BOUCHEIROH 


jk  MATEURS,  do  you  realize  that  a 
great  deal  of  interesting  experiment- 
ing  is  at  the  present  day  done  by 
^ JItmany  amateurs  all  over  the  country 
employing  undampt  wave  transmis- 
sion? For  the  most  part  this  is  being 
accomplisht  by  the  use  of  one  or  more 
vacuum  tubes  on  oscillating  circuits  well 
below  two  hundred  meters.  This  is  possibly 
one  of  the  reasons  why  you  do  not  hear 
them.  Another  reason  is  that  it  is  contin- 
uous wave  and  not  readily  intercepted  when 
ordinary  dampt  wave  receivers  are  em- 
ployed. 

Some  of  you  who  have  the  necessary 
equipment,  simply  hook  up  a short  wave 
regenerative  circuit,  or  any  other  form  of 
oscillating  vacuum  tube  connection,  then 
tune  down  from  two  hundred  to  one  hun- 
dred meters,  and  behold,  you  will  hear  a 
regular  medley  of  amateur  undampt  signals. 
This  of  course  applies  to  thickly  populated 
districts  notorious  for  their  generous  scat- 
tering of  amateur  aerials ; such  as,  for 
instance.  New  York,  Philadelphia,  Boston, 
Baltimore,  Chicago,  New  Orleans,  San 
Francisco.  Los  Angeles  and  their  respective 
suburban  districts. 

I A Marconi  vacuum  tube  of  the  receiving 
type,  or  any  other  receiving  tube  of  de- 
pendable manufacture,  when  used  in  a radio 
phone  circuit  having  the  proper  constants, 
will,  under  good  operating  conditions  be 
sufficient  to  carry  on  conversation  within 
a distance  of  five  miles  altho  a friend  of 
the  writer’s  has  frequently  covered  twice 
this  distance.  Therefore,  if  five  miles  can 


Undampt  Radio-Telegraph  Transmitter  Us- 
ing a Single  Audion  for  Generating  the 
Oscillations. 


be  covered  by  the  use  of  one  tube  it  may  be 
estimated  that  a considerable  additional 
distance  could  be  covered  by  employing  a 
series  of  tubes.  However,  owing  to  the 
considerable  initial  expense  of  the  tubes  as 
well  as  the  up^keep  of  such  an  arrangement. 
Radio-telephony  under  conditions  of  this 
kind  is  not  always  practicable  nor  possible 
for  the  average  experimenter’s  pocketbook. 
For  instance,  the  much  talked  of  govern- 
ment test  at  Washington  some  years  ago  in 
which  three  hundred  and  ten  tubes  were 
employed,  and  where  a space  of  approxi- 
mately 5,400  miles  was  effectively  bridged 
by  the  human  voice,  cost  for  the  operation 
of  the  vacuum  tubes  alone  was  about 
$10,000  per  hour.  We  will  therefore  con- 
fine our  immediate  attention  to  a circuit 
employing  one  tube,  the  total  cost  of  which 
should  not  greatly  exceed  $20.  As  a mat- 
ter of  fact  the  actual  cost  will  be  less,  for 
there  are  few  amateurs  indeed  who  have 
not  at  least  one  vacuum  tube  at  their  dis- 
posal. Providing  we  have  the  tube,  the 
biggest  item  is  therefore  the  plate  voltage 
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battery  which  must  have  a potential  of  at 
least  two  hundred  volts. 

NECESSARY  INSTRUMENTS. 

In  Fig.  1 we  have  a simple  and  yet  effec- 
tive circuit  which  may  be  employed  for 
either  radio-phone  or  for  continuous  \^ave 
radio  telegraphy.  It  will  be  noted  that  con- 
ductive coupling  between  the  antenna  and 
the  tube  circuit  is  employed  rather  than 
inductive,  for  it  has  been  found  to  give 
better  results  in  radiophone  circuits  of  the 
kind.  The  reason  for  this  is  that  a greater 
amount  of  energy  is  transferred  tO'  the 
antenna  with  a single  coil  of  this  type  than 
would  be  the  case  with  a loose-coupler  ar- 
rangement, and  the  resulting  wave  is  sharp 
enough  to  cause  little  or  no  interference. 

Briefly  the  instruments  necessary  to  carry 
on  experimenting  in  this  direction  are  as 
follows:  ’• 

1.  A vacuum  tube  with  suitable  filament 
battery  and  rheostat. 

2.  A variable  inductance. 

3.  A pair  of  2,000  or  3,000  ohm  receivers. 

4.  A plate  battery  of  200  or  more  volts  of 
the  small  flash  light  type. 

5.  Two  .0005  mfd.  variable  condensers. 

6.  A 10,000  ohms  grid  leak. 


Detail  of  Inductance  Coil  Used  in  Wireless 
Telephone  Transmitter  of  the  Single  Bulb 
Type. 


7.  An  ordinary  telephone  repeater  with  a 
one  to  three  ratio  between  primary  and 
secondary. 

8.  An  ordinary  telephone  transmitter. 

9.  Two  large  dry  cells. 

11.  An  ordinary  telegraph  key. 

11.  Suitable  flexible  wire  connectors. 

It  will  be  noted  that  the  greater  part  of 
the  above  instruments  are  usually  part  of 
the  amateur’s  equipment  except  possibly  the 
telephone  repeater  coil.  This,  as  well  as 
the  telephone  transmitter,  may  be  purchased 
at  most  any  experimenter’s  supply  house  at 
about  $1.00  a piece.  The  preparation  and 
construction  details  of  the  instruments 
necessary  to  complete  the  experiment  may 
be  briefly  described  as  follows : The  vari- 

able inductance  is  made  by  first  securing  a 
Bakelite — dilecto  or  fiber  tube,  five  inches 
in  diameter  and  eight  inches  long.  If  this 
form  of  tubing  is  not  procurable,  cardboard 
may  be  used  instead,  providing  it  is  well 
coated  with  a good  insulating  preparation 
such  as  molten  paraffine.  Upon  this  form 
should  be  wound  fifty  turns  of  number 
eighteen  B & S cotton  or  silk  covered  wire, 
or  even  ordinary  bell  wire  may  be  used.  It 
is  advisable  that  these  fifty  turns  be  tapt. 
This  may  be  done  in  the  following  manner ; 
after  having  wound  a complete  turn  a small 
loop  of  the  wire  is  scraped  of  its  insulation 
then  twisted,  and  this  small  twisted  loop  is 
left  projecting  from  the  coil.  After  this 
the  second  turn  is  wound  and  upon  arriving 
at  the  first  tap,  or  twisted  loop,  the  second 
{C ontinued  on  page  107) 


Simple  Wireless  Telephone  Circuit  Having 
Microphone  in  the  Ground  Circuit — a Stand- 
ard Form  of  Connection. 
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Many  of  the  properties  of  ground 
wires  with  respect  to  long  wave 
reception  have  been  touched  upon 
in  a previous  paper  which  dealt 
mainly  with  short  wave  work 
(Proceedings  of  the  Institute  of  Radio 


It  Having  Been  Determined  That  the  “Sea” 
Wires  Had  Twice  as  Good  a Ratio  for  Signals 
and  Strays  as  Rectangles.  It  Seemed  Likely 
That  One  Ought  to  Be  Able  to  Balance  the 
Strays  from  a Rectangle,  Those  from  the 
“Sea”  Wires  and  Strays  Having  Some  Signal 
Strength  Left.  The  Differential  Transformer 
Used  in  this  Experiment  Is  Here  Shown, 
There  Being  Two  Primary  Coils,  One  for  the 
Loop  and  One  for  the  “Sea”  Wire  Circuit, 

Engineers,  volume  7,  number  4,  1919). 
“The  purpose  of  this  paper  is  to  take  up 
some  of  the  special  problems  of  long  wave 
reception  with  ground  wires,  with  special 
reference  to  the  work  done  by  the  writer 
on  the  elimination  of  strays,”  Commander 
Taylor  continues  in  the  December,  1919  is- 
sue of  the  Institute  of  Radio  Engineers’ 
Proceedings. 

OPTIMUM  WIRE  LENGTH  FOR  LONG  WAVES. 

Number  12  rubber  covered  wire  was 
used  for  all  of  the  earlier  experiments  on 
optimum  wire  length  because  it  was  found 
to  hold  its  insulation  for  several  weeks 
and  was  cheap  and  easy  to  handle.  It  is  not 
recommended  for  permanent  installations. 
It  has  already  been  shown  that  for  600 
meters  the  optimum  length  for  this  wire 
was  125  feet  (38.1  meters)  each  way,  and 
that  up  to  1,125  meters  this  length  seemed 
to  be  proportional  to  the  wave  length.  It 
was  therefore  expected  that  a similar 
relation  would  hold  for  waves  between  4,000 
and  15,000  meters.  For  12,000  meters  the 
length  was  therefore  expected  to  be  2,500 
feet  (763  meters).  Since  there  was  com- 
paratively little  arc  work  being  done  by 
stations  south  of  Great  Lakes,  and  since 
there  were  no  arc  stations  north  of  Great 
Lakes,  it  was  necessary  in  the  work  done 
there,  to  attempt  optimum  length  experi- 
ments on  stations  either  east  or  west  of 
Great  Lakes.  At  the  laboratory  on  the  bluff, 
it  was  not  possible  to  lay  wires  in  trenches 
for  so  great  a distance,  while  at  the  sta- 
tion on  the  beach,  if  was  only  possible,  to 
lay  a wire  in  one  direction,  using  it  against 
a ground.  An  attempt  was  made  in  two 
ways  to  determine  whether  or  not  optimum 
length  existed  for  these  long  waves.  First 
the  signals  from  Lyons,  France,  on  15,000 
meters  were  observed  on  a wire  3,000  feet 
(915  m.)  long,  running  straight  east  into 
the  lake,  the  outer  end  of  the  wire  being 
sixty  feet  (18,3  m.)  under  water.  This  wire 
was  gradually  pulled  in  and  observations 
taken.  It  was  a laborious  and  difficult  mat- 
ter to  obtain  satisfactory  observa- 
tions in  this  way,  but  those  that  were  taken 
indicated  that  2,650  feet  (808  m.)  gave  the 
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best  signal  for  Lyons.  The  signals  were 
too  weak  to  get,  with  the  amplification  at 
that  time  available,  any  adequate  measure 
which  would  indicate  whether  the  ratio  of 
signal  to  stray  was  better  at  this  length 
than  at  others.  About  this  time  Doctor 
L.  W.  Austin  reported  that,  as  far  as  he 
could  determine  from  the  experiments 
made  in  the  slightly  brackish  water  of  the 
Potomac  at  Anacostia,  District  of  Co- 
lumbia, there  was  no  optimum  wire  length' 
for  long  waves  and  that  no  proportionate 
increase  in  signal  was  obsen-ed  after  2,000 
feet  (610  m.).  In  the  Great  Lakes  ex- 
periments, all  signals  were  compared  with 
those  received  on  a standard  wire,  2,000 
feet  (610  m.)  in  length.  In  order  to  avoid 
the  laborious  process  of  hauling  in  the  long 
wire,  which  occupied  considerable  time,  the 
problem  was  attacked  at  Great  Lakes  on 
a different  basis.  Two  wires,  separated  .50 
or  60  feet  (15  or  18  m.),  running  in  the 
same  direction  were  compared.  They  were 
both  fixt  in  length,  one  being  2,000  feet 
(610  m.)  and  the  other  1,750  feet  (534  m.) 
long.  For  various  wave  lengths  between 
5,0()0  and  14,000  meters,  the  ratio  of  sig- 
nals on  the  2,000  foot  (610  m.)  wire  to 
signals  on  the  1,750  foot  (534  m.)  wire 
was  determined.  These  observations  were 
insufficient  in  number  to  be  at  all  con- 
clusive, but  the  best  ratio  was  obtained 
at  12,600  meters,  Nauen's  wave,  indicat- 
ing that  2,000  feet  (610  m.)  was  not  far 


Another  Attempt  Made  at  Balancing  Out  the 
Signals  and  Strays  Was  Made,  as  Here 
Shown,  by  Placing  a “Land”  Wire  Against  a 
“Sea”  Wire,  but  with  Indifferent  Results. 

from  the  optimum  length  for  this  wave. 
It  is,  of  course,  possible  that  the  relation 
between  optimum  wire  length  and  wave 
lengtJi  is  not  exactly  linear,  and  it  is 
deemed  that  the  data  herein  reported  is  not 
entirely  satisfactory.  The  experiments  on 
optimum  length  were  continued  later  at  the 
Lf.  S.  Naval  Radio  Station,  Belmar,  New 
Jersey,  which  was  then  the  principal  station 
and  control  center  of  the  trans-Atlantic 
system  and  where  the  writer  was  sta- 
tioned as  trans-Atlantic  Communication 
Officer.  The  Belmar  experiments  on  wires 
laid  in  the  inlet  (salt  water)  in  front  of 
the  radio  station,  showed  that  up  to  the 
length  of  1,500  feet  (458  m.)  signals  from 
Nauen  on  12,600  meters  continued  to  in- 
crease. It  was  impossible  to  obtain  a 
greater  distance  than  1,500  feet  (458  m.) 
without  deviating  too  far  from  the  proper 
direction.  During  the  month  of  January, 
ice  formed  on  the  inlet  and  a piece  of 
“packard  cable,”  number  14  high  tension, 
was  laid  on  the  surface  of  the  ice  for  the 
purpose  of  determining  the  optimum  length 
of  Nauen’s  short  wave,  6,300  meters.  The 
signal  strength  rose  rather  rapidly  until  a 
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thousand  feet  (305  m.)  were  used,  after 
which  it  rose  very  slowly  so  that  it  was 
difficult  to  determine  exactly  where  the 
optimum  length  lay.  It  was  estimated  to 
be  1,600  feet  (488  m.).  Similar  experi- 
ments with  a wire  on  the  ice,  using  Lyons’ 
spark  wave  of  5,300  meters,  indicated  an 
optimum  length  of  1,300  feet  (366  m.)  and 
showed  also  that  the  rise  of  signal  strength 
was  verj^  gradual  and  that  there  was  no 
practical  advantage  in  using  over  800  feet 
(344  m.)  of  wire  for  5,000  meters  and  not 
over  1,000  feet  (305  m.)  for  6,000  meters. 
About  this  same  time,  January,  1918,  lead- 
covered  cable  on  the  surface  of  the  ground 
was  tested  at  Belmar.  The  sheath  of  the 
cable  was  grounded  at  a number  of  points, 
special  care  being  taken  to  get  a good 
ground  at  the  receiving  end.  The  core 
of  the  cable  contained  two  number  18  cop- 
per wires,  which  were  connected  to  the  re- 
ceiving set  and  used  against  a ground  con- 
nection. The  behavior  of  lead-covered 
cable  showed  at  once  that  the  most  suitable 
length  for  long  waves  was  decidedly  dif- 
ferent from  that  proper  for  ground  wires 
or  submerged  wires.  For  instance,  while 
2,000  feet  (610  m. ) of  underground  wire 
was  found  very  suitable  for  waves  of  10,000 
meters  and  upwards,  it  was  found  that  a 
lead-covered  cable  3,000  feet  (915  m.)  in 
length  showed  up  best  on  wave  lengths  be- 
tween 5,(X)0  and  6,000  meters.  A lead- 
covered  cable  7,000  feet  (2,135  m.)  in 
length  was  then  opened  at  a series  of 
points  500  feet  (153  m.)  apart  and  ob- 
servations were  taken  on  Nauen’s  6,300 
meter  wave,  comparison  being  made  in 
each  case  with  the  signals  obtained  on  a 
fixt  2,000-foot  (610  m.)  ground  wire.  A 
curve  was  plotted  from  this  data  which 
showed  a maximum  at  3,000  feet  (915  m.)  ; 
the  curve  was,  however,  very  flat.  A little 
later  experiments  were  undertaken  with 
a ground  wire  buried  seven  feet  (2.1  m.) 
deep,  a number  of  pits  having  been  dug 
for  the  installation  of  disconnecting 
switches.  Observations  were  taken  on  sig- 
nals on  9,500  meters  from  Stavanger,  Nor- 
way, and  on  Nauen’s  6,300  meter  wave. 
The  total  length  of  ground  wire  available 
was  2,000  feet  (610  m.).  The  observa- 
tions were  inconclusive,  the  Stavanger  sig- 
nals at  9,500  meters  indicating  a maxi- 
mum when  the  full  length  of  the  wire  was 
used,  whereas  measurements  on  Nauen  in- 
dicated a linear  rise  proportionate  to  the 
length  of  the  wire,  that  is  to  say,  the  Nauen 
observations  indicated  no  optimum  length 
inside  of  2,000  feet  (610  m.). 


The  Third  Attempt  Made  in  an  Effort  to  Bal- 
ance the  Signals  and  Strays  Is  Here  Shown. 
A Small  Potentiometer,  R,  Permits  the 
“Land”  Wire  To  Be  Balanced  Against  the 
“Sea”  Wire.  This  Arrangement  Did  not  Give 
the  Results  That  Had  Been  Expected. 
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RATIO  OF  SIGNALS  TO  STRAYS. 

In  order  for  the  ground  wire  system  to. 
be  of  practical  value  it  must  be  able  to 
show  advantage  in  readability  of  signals 
not  only  over  an  ordinary  aerial  but  over 
a properly  designed  receiving  frame  or 
closed  loop,  since  the  latter  is  more  compact 
and  easier  of  installation.  The  elimina- 
tion of  actual  static  is,  of  course,  fairly 
complete  on  the  ground  wires,  but  the 
relative  advantage  of  ground  wires  over 
rectangles,  as  far  as  the  elimination  of  all 
strays  was  concerned,  had  to  be  made  the 
subject  of  exhaustive  tests.  Early  in 
January,  1918,  the  writer  requested  Lieut. 

A.  Crossley  at  Great  Lakes,  to  construct 
a rectangle  11  feet  (3.36  m.)  square, 
wound  with  80  turns  of  number  13  double 
cotton-covered  wire  spaced  0.5  inch  ( 1.27 
cm.)  apart.  This  rectangle  was  compared 
for  a considerable  period  of  time  with  the 
1,200  foot  (366  m.)  “packard  cable”  at  the 
Great  Lakes  laboratory  station  on  the  bluff, 
the  cable  being  buried  four  feet  (1.22  m.) 
under  the  surface  of  the  earth.  The 
ground  wires  gave  signals  averaging  three 
times  as  strong  as  those  on  the  rectangle. 
The  ground  at  that  time  was  partly  frozen. 

The  average  readability  of  signals  at 
Great  Lakes  was  62.6  per  cent  better  on 
the  ground  wire  than  on  the  rectangle. 
About  the  time  the  frost  penetrated  well 
into  the  ground  at  Great  Lakes,  it  had 
been  noted  that  the  strays  became  distinctly 
worse.  The  same  thing  was  noticed  on  the 
sea  wires  at  Belmar  when  the  shallow  inlet 
froze  up  so  that  the  wires  were  partly 
covered  with  a three-inch  sheet  of  ice.  In 
order  to  get -further  evidence,  wires  were 
laid  at  Belmar  on  top  of  the  ice  and  di- 
rectly over  the  sea  wires  and  the  ratios  of 
signals  to  strays  on  many  trans-Atlantic 
stations  were  obtained  in  comparison  with 
the  signals  on  the  sea  wires  frozen  in  the 
ice.  The  readability  of  signals,  defining 
readability  as  the  ratio  of  signals  to  strays, 
was  twice  as  good  on  the  sea  wires  under 
the  ice,  altho  not  as  good  as  on  the  same 
wires  without  any  ice  over  them.  In  the 
meantime  hundreds  of  observations  had 
been  accumulated  at  Belmar  comparing  the 
ratio  of  signals  to  strays  received  on  rect- 
angles 77  feet  (23.5  m.)  long  by  30  feet 
(9.2  m.)  high,  with  12  turns  of  number  10 
copper  wire  spaced  6 inches  (15.2  cm.) 
apart,  with  those  obtained  on  1,200,  1,400, 
and  1,700-foot  (366,  427,  and  519  m.)  sea 
wires  and  with  those  obtained  on  a 2,000- 
foot  (610  m.)  land  wire  buried  2 feet  (61 
cm.)  deep.  Many  observations  were  also 
made  on  a 2,000-foot  (610  m.)  land  wire 
buried  7 feet  (2.14  m.)  deep.  This  latter 
wire  gave  louder  signals  than  the  one 
buried  2 feet  (61  cm.),  but  the  same  ratio 
of  signals  to  strays.  The  general  average 
showed  that  the  .signals  obtained  on  rect- 
agles  and  sea  wires  were  of  approximately 
the  same  intensity,  but  that  the  readability 
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of  the  signals  received  on  the  sea  wires 
was  twice  that  received  on  the  rectangles. 
On  the  other  hand,  the  ground  wires,  altho 
giving  signals  four  to  five  times  as  strong 
as  the  rectangle,  showed  no  advantage 
whatever  in  readability. 

THE  ELIMINATION  OF  STRAYS  FROM  LAND 
AND  SEA  WIRES. 

It  was  finally  decided  that  the  only  way 
to  do  anything  towards  the  further  sup- 
pression of  strays  over  and  above  that  al- 
ready obtained  by  the  use  of  a good  sea 
wire,  was  to  apply  the  method  of  elimina- 
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Design  of  Panel  To  Be  Placed  to  the  Left  of 
a Standard  Navy  Long-Wave  Radio  Receiver; 
This  Panel  Provided  the  Necessary  Terminals 
for  “Sea”  Wire  and  “Land”  Wire,  or  Rect- 
angles. It  Also  Contains  the  Phase- Adjusting 
Device  in  Series  with  the  Rectangle  or 
“Land”  Wire,  the  Balance  Resistance,  and 
the  Shunt-to-Earth  on  the  “Sea”  Wire  Ter- 
minal. 

tion  ahead  of  the  primary  of  the  receiver. 
Considerable  improvement  in  the  ratio  of 
signal  to  stray  was  obtained  by  placing  a 
low  resistance  of  value  between  1 and  25 
ohms  across  the  primary  of  the  receiving 
set.  It  will  be  remembered  that  the  re- 
ceiving sets  were  standard  Navy  long  wave 
tuners  and,  therefore,  had  a series  con- 
denser, and  that  in  ground  wire  work  the 
tuning  of  the  primary  is  dependent  only 


This  Circuit  Shows  an  Arrangement  for  Balancing  the  Loop,  Collector  No.  2,  Which  Serves  as 
a Substitute  for  the  “Land”  Wire  Balanced  Against  the  “Sea”  Wire,  as  Shown  in  the  Previ- 
ous Circuits.  Notice  That  the  “Sea”  Wire  Is  Shunted  Thru  a Resistance  Ri,  Which  Was 
Found  Very  Important.  The  Resistance  R Is  Sufficiently  High  to  Give  the  Loop  2 a Very  High 

Decrement. 


upon  the  constants  of  the  primary  and  not 
upon  the  length  of  the  ground  wire,  the 
only  exception  being  when  exceedingly 
short  ground  wires  are  used.  There  is 
also  probably  some  slight  deviation  from 
the  rule  when  working  with  short  waves 
around  the  optimum  wire  length.  The 
placing  of  the  shunt  around  the  primary 
therefore  did  not  in  any  way  affect  the 
tuning  of  it.  The  improvement  in  signal- 
to-stray  ratio  obtained  by  the  use  of  the 
shunt  is  at  the  cost  of  considerable  diminu- 
tion in  signal  strength  and  is  not  therefore 
of  very  great  value  in  improvement  in 
readability  except  in  special  cases.  It  hav- 
ing been  determined  that  the  sea  wires  had 
twice  as  good  a ratio  of  sigiral  to  stray  as 
the  rectangles,  it  seemed  likely  that  one 
ought  to  be  able  to  balance  the  strays  from 
a rectangle  against  those  from  a sea  wire 
and  still  have  some  signal  left  over.  This 
was  first  attempted  by  coupling  magneti- 
cally the  primary  of  the  receiving  set  by 
means  of  a differential  radio  frequency 
transformer  to  both  sea  wire  and  rectangle. 
The  differential  transformer  had  one  sec- 
ondary coil  which  was  in  series  with  the 
primary  of  a receiving  set  and  it  had  two 
primary  coils,  one  of  which  by  means  of 
a series  condenser  was  tuned  to  a rectangle 
and  the  other  tuned  by  means  of  another 
series  condenser  and  suitable  loading  coils 
to  one  of  the  sea  wires.  See  Figure  1.  As 
a balancing  arrangement  the  device  worked 
perfectly,  but  altho  signals  even  of  very 
great  intensity  could  be  accurately  bal- 
anced out,  it  was  not  possible  to  balance 
out  strays.  It  should  be  noted  that  the 
planes  of  the  rectangle  pointed  in  the  same 
direction  as  the  sea  wire,  that  is  towards 
the  European  stations.  The  failure  of  the 
experiment  was,  at  the  time,  laid  to  a lack 
of  exact  similarity  in  directive  properties 
of  the  two  component  parts  of  the  bal- 
anced system,  but  it  is  the  present  opinion 
of  the  writer  that  the  failure  was  due  to 
the  fact  that  the  rectangle  constitutes  a 
relatively  feebly  dampt  receiving  system, 
while  the  sea  wire  is,  especially  for  long 
waves,  aperiodic.  A similar  attempt,  shown 
in  Figure  2,  was  made  to  balance  a land 
wire  against  a sea  wire  and  with  the  same 
results  as  far  as  this  circuit  is  concerned. 
This  is  probably  due  to  the  fact  that  a 
land  wire  in  dry  soil  is  not . so  nearly 
aperiodic  as  a sea  wire.  If  the  land  wire 
were  laid  in  wet  soil  the  experiment  would 
also  fail,  because  the  ratio  of  signal  to 
stray  would  be  too  nearly  the  same  for 
both  sides  of  the  system.  The  next  at- 
tempt, shown  in  Figure  3,  was  to  balance 
by  means  of  a small  potentiometer  ar- 
rangement, a land  wire  against  a sea  wire. 
The  resistance  R was  a slide  wire  rheo- 
stat, various  values  being  tried  from  50  to 
2,000  ohms.  The  idea  in  the  arrangement 
of  Figure  3 was  that  the  current  from  sea 
wire  to  ground  would  be  opposed  in  phase 
{Continued  on  page  100) 


IN  the  tobacco-growing  states  many 
farms  have  two  or  more  tobacco-curing 
barns,  or  sometimes  called  smoke-barns, 
that  are  used  during  the  harvesting  sea- 
son for  drying  out  the  green  leaves  pre- 
paratory to  selling  the  crop  to  the  tobacco 
warehouse.  The  number  of  barns  depends 
upon  the  acreage  given  to  the  valuable 
weed. 

These  hot  houses  are  operated  by  the  sys- 
tem of  constructing  a long  flue-like  fire-box 
similar  to  the  common  culvert  of  brick  in 
use  under  country  roads.  The  fore  end  is 
made  open  as  the  mouth  of  the  furnace, 
while  the  aft  end  is  formed  into  a chimney 
rising  vertically  above  the  roof  of  the  barn. 
The  heat  and  smoke  from  the  fire-box  are 
circulated  thru  pipes  arranged  around  the 
inner  wall  of  the  barn,  from  where  it  passes 
into  the  chimney  and  out  into  the  air.  The 
green  tobacco  leaves  are  hung  to  long  hori- 
zontal poles  and  placed  in  tiers,  one  above 
the  other  until  the  barn  is  filled.  A ther- 
mometer is  fastened  inside  the  door  to  reg- 
ister the  temperature.  A fire  is  built  in  the 
fire-box  to  supply  the  heat  required  for 
proper  treatment  of  the  moist  tobacco.  Here 
is  where  the  wearisome  work  begins  that  is 
very  important.  For  two  days  and  nights 
some  member  of  the  family  must  sit  up  and 
fire  these  barns  in  order  to  carefully  guard 
the  temperature  therein,  which  cannot  ex- 
ceed 100  degrees  Fahrenheit.  The  sap  in  the 
stems  of  the  leaves  has  to  dry  out  gradu- 
ally. 

The  third  day  the  temperature  is  raised 
slowly  until  160  degrees  Fahrenheit  is 
reached,  at  which  degree  it  is  maintained 
until  the  charge  of  tobacco  is  thoroly  cured. 


What's  the  Matter  With  This  Idea?  Instead 
of  Simply  Pouring  the  Water  Over  You,  Why 
Not  Put  the  Water  to  Work — by  Causing  It 
to  Drive  a Small  Water-Wheel,  and  Thus 
Rotate  a Bath  Brush.  The  Same  Water 
Would  Come  Out  and  Flow  Right  Thru  the 
Brush — a Sort  of  “Multum  in  Parvo.” 

The  above  work  necessarily  occurs  in  the 
hottest  months  of  the  year,  and  it  is  ex- 
tremely tiresome  keeping  the  fires  going 
without  sleep. 

A needed  improvement  on  this  system 
could  be  introduced  to  tobacco  growers  with 
great  success,  making  big  money  for  the  in- 
ventor. The  accompanying  illustration  des- 
ignates my  suggestion  for  a practical  im- 
provement along  this  line.  Fig.  1. 

An  attachment  for  the  fire-box  of  the 
barn  in  the  form  of  a coal-bin  located  out- 
side, above  the  opening  in  the  furnace,  a 
chute  leading  from  the  coal-bin  into  the  fire- 
box, a furnace  door  with  a trap  or  draft 
door  in  the  face  of  it  for  controlling  the 
fire,  an  electric  thermostat  temperature  reg- 
ulator secured  inside  the  barn  and  connected 
by  a small  wire  to  the  draft  gate  on  the 
furnace  door. 

The  owner  sets  the  thermostat  controller 
at  the  desired  temperature,  fills  the  coal-bin, 
builds  a fire  and  leaves  the  night  work  to 
the  mechanical  fireman,  resting  assured  his 
tobacco  will  not  be  spoiled ; and  probably 
obtaining  better  results  because  of  the  pre- 
cision employed  by  the  new  improvement. 

Did  you  ever  dive  into  the  bath  and  dis- 
cover there  was  plenty  of  soap  and  water 
but  no  brush  to  massage  the  soap  over  the 
body?  To  be  sure,  but  possibly  the  follow- 


An  Idea  Which  Has  Been  Playing  Around 
My  Cranium  for  Some  Time  Is  Here  Illus- 
trated in  the  Form  of  an  Electric  Concen- 
trating Furnace  for  Ore.  At  the  Present 
Time  the  Ore  Is  Past  Thru  Several  Different 
Complicated  Machines  in  Order  to  Separate 
the  Various  Minerals,  Etc.  But  Why  Not 
Put  the  Whole  Mass  of  Ore  Into  a Large 
Electric  Furnace,  Melt  It  All  Down,  and 
Draw  It  Off  at  the  Bottom? 

ing  idea  has  never  appeared  to  you  as  being 
of  large  commercial  value.  An  improvement 
in  bath  brushes  is  in  order.  One  constructed 
of  a small  metal  case,  round  in  contour,  em- 
bracing a handle  connected  to  a rubber  tube, 
a water  drive  wheel  supported  therein  by  a 
short  shaft,  and  a small  opening  would  be 
made  for  the  outlet  of  the  water  upon  the 
round  brush  secured  to  the  drive  shaft.  See 
Fig.  2. 

In  operation  the  rubber  tube  is  fastened 
to  the  water  faucet,  the  water  is  turned  on, 
the  water  wheel  is  rotated  rapidly,  causing 
the  brush  to  revolve,  thereby  massaging  the 
soap  over  the  skin,  giving  a cleansing  more 
satisfying  than  any  device  in  use  nowadays. 
An  improvement  of  this  kind  would  be  a 
splendid  agents’  article,  selling  house  to 
house  in  large  quantities.  Utilizing  water 


While  Travelling  Thru  the  South,  Where 
Have  Seen  a Large  Number  of  Tobacco 
“Smoke  Houses,”  It  Has  Often  Occurred  to 
Me  That  Much  Labor  Could  Be  Saved  by 
Substituting  an  Automatic  Thermostat  Con- 
nected to  the  Coal-Bin  and  Chute,  So  as  to 
Feed  the  Fire  Automatically.  At  the  Pres- 
ent Time,  Some  One  Has  to  Watch  It  Con- 
tinually. 
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power  for  operating  the  brush  would  elimi- 
nate the  ever-present  danger  of  fatality 
when  electricity  is  employed  around  water. 

Many  motorists  experience  the  difficulty 
of  repairing  a puncture  or  changing  a de- 
flated tire  when  driving  in  the  ^country  thru 
mud,  rain  and  snow.  To  continue  driving 
on  a flat  tire  not  only  ruins  the  casing  and 
inner  tube,  but  depreciates  the  stability  of 
the  car  in  withstanding  the  bumps  over 
rough  roads  when  running  on  the  rim  of 
the  wheel. 

This  can  easily  be  improved  upon  thru  the 
instrumentality  of  a simple  rim  arrangement 
as  illustrated  in  Fig.  3.  This  attachment  is 
made  of  flat  metal  or  wooden  blocks  sur- 
faced with  solid  rubber  and  joined  movably 
together  to  allow  it  to  be  folded  into  a com- 
pact size  when  not  in  use.  When  desired  it 
can  be  quickly  unfolded  and  placed  around 
the  wheel,  providing  caterpillar  feet,  some- 
what like  the  traction  arrangement  on  sev- 
eral well-known  autotractors. 

The  merit  of  this  improvernent  rests  in 
the  fact  that  it  can  be  stored  under  the  seat 
when  not  in  use  and  applied  promptly  when 
needed.  It  would  be  of  great  assistance  in 
giving  trackage  in  soft  ground,  and  elimi- 
nates the  necessity  of  changing  tires  when 
driving  under  unfavorable  conditions. 

While  spending  a wonderfully  pleasant 
vacation  in  the  great  mountains  of  the  West 
I chanced  to  visit  a producing  copper  mine 
using  the  very  latest  machinery  for  treating 
the  copper,  gold  and  silver  ore  which  were 
the  valuable  minerals  of  this  rnine.  The  su- 
perintendent kindly  showed  me  thru  the 
large  electric  concentrating  mill,  and  also 


Forty  Miles  from  Home,  With  a Hopelessly 
Blown  Tire,  Spells  Disaster,  or  Something 
Like  It.  You  Motorists  Know!  What’s  the 
Matter  With  Having  One  of  These  Link 
Belts,  Comprising  a Series  of  Solid  Rubber 
Feet,  Carried  Under  the  Rear  Seat — and  in 
Dire  Emergency,  Yank  It  Out  and  Strap  It 
Around  the  Wheel.  Home  You  Go,  Smiling! 

Next! 

thru  the  mine  workings  bulging  with  “pay 
ore.” 

In  the  course  of  our  instructive  conversa- 
tion about  the  habits  of  the  red  metal  he 
’explained,  in  detail,  the  simple  process  em- 
ployed in  concentrating  the  ore.  Concentra- 
tion, he  said,  meant  separating  the  values  in 
the  rock  from  the  rock  itself  brought  up, 
combined,  in  the  act  of  mining  it. 

In  the  mill  there  were  found  a host  of 
costly  machinery  for  concentrating  the  ore. 
At  the  head  of  the  mill,  where  the  ore  first 
enters,  is  a giant  gyratory  crusher  that  swal- 
lows big  chunks  of  ore  the  size  of  a man’s 
head.  This  powerful  machine  kept  crunch- 
ing, biting  and  breaking  these  big  pieces  of 
ore  until  they  were  broken  into' hundreds  of 
smaller  stones  about  two  inches  in  size. 
These  numerous  particles  of  rock  past  thru 
the  bottom  of  the  crusher  onto  a conveyor 
belt  that  carried  them  to  the  mouth  of  a 
massive  revolving  ball  mill,  horizontal  in 
position,  and  similar  in  looks  and  operation 
to  the  long  tubular  washing  machine  in  the 
public  laundry.  Inside  of  this  herculean 
machine  were  hundreds  of  steel  balls  about 
the  size  of  the  popular  baseball.  The  total 
charge  of  balls  weighed  over  seven  thou- 
sand pounds.  The  reduced  size  ore,  to- 
{Continned  on  page  70) 
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Music-Selling  Device. 

(No.  1,331,254,  issued  to  J.  M. 
I (joudelock  and  R.  E.  Weinberg.) 
The  inventor  of  this  device  has 
certainly  combined  some  logic  with 


his  method  of  selling  phonograph 
records  and  sheet  music,  by  allow- 
ing a person  to  see  the  sheet  of 
music  and  hear  it,  but  still  not  han- 
dle, stating,  as  he  does,  that  the  de- 
sire to  own  a piece  of  music  is  di- 
minished in  ppportion  to  the  length 
of  period  during  which  the  buyer  is 
handling  and  reading  the  music,  as 
during  that  time  the  individual  han- 
dling that  music  is  practically  the 
owner.  Essentially,  the  device  con- 
sists of  a series  of  racks  from  which 
large  music  sheets  are  suspended. 
Other  racks  hold  these  sheets  in  a 
rolled-up  position  like  curtains.  The 
phonograph  record  and  the  display 
of  the  sheet  of  music  are  operated 
simultaneously. 


Alternating  Current  Relay 

(No.  1,333,070,  issued  to  Oscar  S. 
Field.) 

In  this  A.C.  relay  a revolving  non- 
magnetic disk  rotates  between  the 
ends  of  the  magnet,  carrying  upon 


engages  a rack-like  device,  which 
allows  for  a lever-like  movement.  On 
conversion  of  this  movement,  thru 
grafite  contact  points,  the  circuit  is 
closed  or  opened. 


Instrument  for  Use  of  Music 
Teachers. 

(No.  1,331,053,  issued  to  Bertrand 
de  Bernyz.) 

This  device  is  for  instructing  vo- 
calists and  elocutionists,  and  enables 
them  to  hear  the  effect  of  their  own 
voices,  the  same  as  tho  heard  in  an 
auditorium.  _ A transmitter  having  a 
battery  in  its  body  is  strapt  on  the 
chest.  Cords  lead  to  a telephonic 
head-band,  one  end  of  which  has  a 
rubber  cushion  so  as  to  close  one  ear 


effectively  cutting  out  all  undesired 
sounds.  In  this  way  the  student  can, 
via  the  receiver,  hear  his  own  voice 
and  correct  any  defects. 


Sound-Magnifying  Phonograph. 

(No.  1,329,928,  issued  to  E.  S. 
Pridham  and  P.  L.  Jensen.) 

In  this  invention  a microphone  is 
attached  to  the  reproducing  chamber 
of  a phonograph  and  the  micro- 
phone transmitter  connecting  to  the 
amplifier,  a means  being  embodied 
whereby  the  sound  volume  may  or 
may  not  be  amplified,  as  desired. 
The  receiver  itself  has  attached  to 
its  diafram  a conducting  coil  of  wire. 


the  lines  of  force  of  a magnetic  field 
created  by  -a  horseshoe  electro-mag- 
net. Thus,  a variation  in  current 
passing  thru  the  said  conducting  coil 
(caused  by  different  sound  waves) 
will  react  against  the  lines  of  force 
of  the  magnetic  field,  resulting  in 
a vibratory  action  upon  the  diafram. 


Telephotographic  .Apparatus. 

No.  1,329,688,  issued  to  Andre  D. 

J.  A.  Voulgre.) 

_ This  apparatus  relates  to  tele- 
vision and  telephotography.  The 
invention  is^  based  on  the  principle 
that  the  division  of  an  image  into  a 
plurality  of  parts  and  the.  successive 
transmission  of  luminous  impres- 
sions emitted  by  each  of  those  parts 
can  be  perceived  at  the  receiving 


end,  due  to  the  rapidity  of  their  re- 
ception allowing  in  that  manner  a 
retention  of  the  entire  picture  by  the 
eye.  A light,  such  as  emitted  by 
a mercury  vapor  lamp,  is  used  which 
is  interrupted  by  a revolving  shutter 
having  longitudinal  slits  therein, 
and  three  other  shutters  having 
horizontal  slits.  These  latter  are 
belt-like;  two  of  them  revolve  in 
one  direction  and  the  other  in  the 
opposite  direction.  The  light  emitted 
from  these  causes  the  object  to  be 
cut  up  into  a series  of  transverse 
and  vertical  bands.  At  the  receiving 
end  an  amalgam,  made  up  of  sodium 
and  rubidium,  is  contained  in  a 
vacuum  tube,  which  assists  in  re- 
constructing the  image.  Both  appa- 
rata  must,  of  course,  be  driven  in 
synchronism. 


Plural  Record  Phonograph, 

(No.  1,326,473,  issued  to  George  W. 
Bowers.) 

The  record  holder  itself  constitutes 
part  of  the  amplifying  horn,  altho, 
rotating  about  its  longitudinal  axis 


carrying  the  records  at  the  same 
time.  This  will  do  away  with  a 
large  portion  of  the  amplifying  horn 
in  present  use  in  phonographic  ma- 
chines. In  operation  the  needle  of 
the  reproducer  is  lifted  at  the  proper 
time  and  led  to  the  desired  position 
on  the  succeeding  record,  due  to  the 
action  of  cam  protuberances  which 
are  separately  and  adjustably  mount- 
ed. It  is  then  released  and  the  sec- 
ond record  commences  to  play. 


Light-Signal. 

(No.  1,333,046,  issued  to  Herbert  B. 

Taylor.) 

This  inventor  employs  only  one 
light  and  three  screens.  These 
screens  are  actuated  by  a two-way 
relay  which  energizes  a solenoid  at 
either  end,  causing  the  filters  to 
swing  over  to  a different  position. 
A ma^et  at  the  bottom  prevents 
oscillation  of  the  swinging  arm,  car- 
rying the  filters  and  core  of  the  sole- 
noid. This  magnet  is  just  suffi- 
ciently energized  to  prevent  oscilla- 
tion and  yet  not  interfere  in  any 
way  with  the  regular  operation. 


Submarine  Sound  Signaling. 

(No.  1,331,149,  issued  to  Walter 
Hahnemann.) 

A special  membranous  transmit- 
ter constructed  in  such  a manner  as 
to  transform  the  energy  produced  in 
the  form  of  shocks  into  acoustic 
vibration,  is  the  essential  feature. 
This  is  very  simply  done_  by  attach- 
ing a tuning  fork  transmitter  to  the 
membrane  or  diafram  and  then  by 
means  of  a hammer,  driven  in  any 
manner  and  regulated  by  a remote 
electric  control,  the  prongs  of  the 
tuning  fork  are  caused  to  vibrate. 
A body  connected  to  .the  stem  of 
said  tuning  fork  and  impinging  on 
the  water  causes  vibrations  to  be 
thus  transmitted.  Another  form  is 
to  have  a wheel  . with  cam  teeth 
strike  upon  the  projecting  lug  on  the 
prong  of  the  fork. 


Illuminated  Aquarium. 

No.  1,333,454,  issued  to  Natsuo 
Sato.) 

A very  attractive  aquarium  is  the 
result  of  this  new  invention.  There 
is  a glass  container  with  a suitabl'- 
mounted  incandescent  light  in  the 
bottom.  No  gravel  is  used  and 
plants  and  vegetation  are  attached 
tp  miniature  imitations  of  turtles, 
rocks  or  other  weighted  devices 
serving  to  anchor  them.  The  light 
shining  through  the  glass  upon  the 
fishes  and  vegetation  causes  a very 
pleasing  effect. 


water  being  admitted  to  the  cham- 
bers thru  independent  openings.  Be- 
cause of  their  peculiar  position, 
water  is  prevented  from  entering  at 
times  interrupting  regular  operation. 
With  this  device  two  chambers  are 
employed,  one  in  the  center  contain- 


ing igniter  gas  material,  and  another 
one  surrounding  this,  containing  illu- 
minating gas  material.  Now,  when 
the  torch  is  thrown  into  the  water, 
the  top  is  automatically  torn  from  it, 
giving  the  gas  a chance  to  escape. 
The  two  rods  extending  downward 
and  sealing  the  entrances  to  the  two 
active  containers  are  automatically 
pulled  out.  allowing  for  the  action 
of  water  upon  the  materials,  thus 
lighting  the  torch. 
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START  HER  IN  THE  ILLUMINAT- 
ING BUSINESS. 

Little  May — “Mother,  what  makes  my 
hair  crackle  when  you  comb  it?” 

Mary’s  Mother — “It's  because  you  have 
electricity  in  it,  my  dear.” 

Little  Mary — ^“Oh  ! Isn’t  that  funny  ? I 
have  electricity  in  my  hair  and  Grandma  has 
gas  in  her  stomach  !” 

— Jf.  B.  Seeley. 


RATHER  ARCHAIC! 

“Who  invented  the  electric  light?” 
“Edison.” 

“No.  Noah,  he  made  an  ark  (arc)  light 
on  Mt.  Ararat.” 

— No  Name. 


WATT  IS? 

Teacher — “Jones,  name  me  a unit  of  elec- 
tricity.” 

Jones  (just  waking  up) — -“What?” 

T eacher — “Right.” 

— No  Name. 


A TRAGEDY  IN  THREE  ACTS. 

Volt. 

Jolt. 

• Cold. 

— Carl  Brown. 


WIREMORE  OR  WIRELESS? 

“I  see  you  have  a ‘wireless’  station.” 

“Yes,  I ordered  some  aerial  wire  from  a 
radio  concern  over  two  months  ago  and  I 
haven’t  received  it  yet.” 

— Doro  Kantro. 


SURE!  DRY  CURRENTS  GIVE  YOU 
A “BUN.” 

A — “Why  did  you  drop  that  bun?” 

B — “It  gave  me  a shock.” 

A— “Huh !” 

B — “There  was  a currant  in  it.” 

■ — J.  F.  Gil! is. 


ALL  CELLS  DRY  SINCE  JAN.  16. 

Judge — “Take  the  prisoner  to  his  cell.” 
Prisoner — “It’s  too  damp  there,  my  rheu- 
matism will  kill  me.” 

Judge — “Put  him  in  a dry  cell.” 

— Anita  H.  de  Hecht. 


$3.00  FIRST  PRIZE 

THE  JOB  “ATTRACTED”  HIM. 

A — “My  brother  just  got  a good  job  sell- 
ing electro-magnets.” 

B — “He  must  have  had  some  pull !” 

— /.  F.  Gillis. 

\ SCIENTIFIC  JOKE  CONTEST.  | 

UR  scientific  joke  contest  promises  \ 
to  be  a huge  success.  We  print  | 
here  a few  samples  of  the  first  f 
f crop,  and  hope  that  you  will  like  our  f 
I endeavor.  These  were  selected  care-  | 
I fully  from  about  2,000  contributions  | 
I that  poured  in  on  us,  and  out  of  2,000  | 

I some  1,990  were  more  or  less  dupli-  I 
I cations.  Out  of  these  1,990  there  | 
I were  about  1,900  with  “currants”  hid-  | 
I den  away  somewhere  in  their  anato-  | 
I mies.  We  got  so  sick  of  looking  at  I 
I these  ‘‘currant”  jokes  that  when  wc  I 
I look  at  currant  pie  now  we  are  \ 
I “shocked”  to  death.  So  please  don't  i 
I send  us  any  more  jokes  with  currents  | 
I in  them,  as  they  will  not  be  con-  | 
I sidered.  We  print  a few  samples  to  | 
I show  what  has  been  done.  | 

I Another  favorite  is  the  “watt"  | 
I joke.  Flundreds  of  these  came  pour-  | 
I ing  in  with  various  variations.  Then  \ 
I there  zuas  the  “shocking”  joke,  with  | 
i its  “currants”  “shocking”  one  to  I 
1 death  when  stept  upon.  Most  of  the  \ 
I jokes  printed  below  are  not  new  by  t 
[ any  means.  They  are  all  of  con-  | 
I siderable  vintage.  | 

I So  why  not  try  and  let  us  have  | 
I some  original  jokes;  that  is  what  wc  I 
I are  after.  At  any  rate,  look  over  the  G 
I present  crop  and  see  if  they  will  I 
I “shock”  you  into  a smile — Editor.  | 
I All  jokes  publisht  in  this  depart-  | 
I ment  are  paid  for  at  the  rate  of  $1  | 

I each  besides  a first  prize  of  $3.00.  | 

SmiiiiiruililMmiiiiunmiiiiMiiiiimmiimiimmiiiiiiiNiiiiii 

RATHER  VITRIOLIC. 

“Here  lies  William  Johnson, 

Now  he  is  no  more; 

What  he  thought  was  H2O 
Was  H2SO4.” 

— Ma.r  Goldman. 
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GREAT  DISCOVERY. 

First  Professor  (in  high-powered  motor- 
car)— “We’ve  got  it  at  last.” 

Second  Professor — “G-got  w-what?” 

First  Professor — “Perpetual  motion  — I 
can’t  stop.” — The  Queenslander  (Brisbane) . 

WHO  PLANTED  THIS  ONE? 

Smarty — “Say,  pop,  what  do  currants 
grow  on  ?” 

Pop — “They  grow  on  plants,  my  boy.” 
Smarty — “But  father,  I mean  electric  cur- 
rents.” 

Pop — “On  power  plants,  most  likely.” 

— S.  B.  Seeley. 

UP  TO  THE  MINUTE. 

Jack — -“My  watch  is  the  smartest  around 
here.” 

Lou — “Perhaps — but  it  won't  last  long.” 
Jack — “How  so?” 

Lou — “Why,  I can  tell  from  the  face  of  it 
that  its  hours  are  numbered !” 

— Albert  Monck. 

AND  TO  TRANSFORMER. 

Mutt — “Say,  Nut,  can  you  tell  me  why  a 
woman  is  like  a street  car?” 

Nut — “Give  up.” 

Mutt — “Because  it  takes  a man  to  con- 
troller.” 

— William  Lilly. 

PROBABLY  BELONGS  TO  THE 
UNION— THEY  ALL  “NON.” 

Nervous  Passenger  (during  a thunder- 
storm)— “Ain’t  it  dangerous  to  be  on  a 
street  car  while  it’s  lightning  so  ?” 

Calm  Passenger — “Not  at  all.  You  see, 
the  motorman  is  a non-conductor.” 

The  nervous  one  felt  easier. 

— Paid  Young. 


CHEMICAL  LOVE. 

Said  A.  Tom  to  Molly  Cule, 

“Will  you  unite  with  me?” 

Said  Molly  Cule  to  A.  Tom, 

“You’re  my  affinity.” 

Under  the  arc  light  blaze. 

He  promised  he  would  meet  her ; 

BUT  she  eloped  with  A.  Rascal  Base 
And  her  name  is  now  Salt  Peter. 

— Lucien  Tuckerman. 


Wa-a-11,  wa-a-11,  we’ll  be  horn-swoggled 
if  one  of  our  esteemed  contemporaries 
hasn’t  unearthed  a real,  dyed-in-the-wool 
genius.  His  name  is  Palmer  Stover — and 
. . . well  ...  we 
won’t  say  here  how 
much  we  would  pay 
this  brilliant  author 
for  articles  of  this 
class.  But,  any- 
way, friends  jest 
listen  once  to  the 
tale  of  how  Brother 
Stover  c 3.  t c h e s 
foxes  on  an  elec- 
trified wire ! ! Step 
right  up.  Ladies  and 
Gents.  It  won’t 
shock  you  — neither 
. . . well,  read  on : 

“Last  year  I had 
a present  made  me 
of  a small  dynamo. 

At  once  I started  to 
put  into  practise 
what  I had  long 
been  contemplating. 

“First  I purchased 
a hundred  feet  of 
copper  wire.  Then 
I went  to  a good 


trapping  place.  At  this  place  I dug  a pit 
large  enough  to  hold  mj^  dynamo  and  some 
batteries. 

“I  placed  the  dynamo,  connected  to  the 


batteries  and  wire,  in  the  pit.  (But,  why 
the  dynamo  AND  the  batteries?)  Then, 
taking  the  roll  of  wire,  I started  to  walk 
away,  unrolling  the  Wdre  as  I went.  When 
I reached  the  end  of 
the  wire  I buried  it 
in  the  ground.  Hav- 
ing done  this  I took 
some  staples  and  a 
hammer  and  fasten- 
ed the  wire  to  the 
ground.  (Flow  do 
you  get  that  way — 
Palmer.) 

One  morning  I 
found  a large  red 
fox  standing  on  the 
wire.  The  current 
was  strong  enough 
to  hold  him  fast, 
but  not  to  kill  him ! 
(Look  him  ove  r. 
Gents!  Ain’t  it 
dne?Q 

He  netted  me  fifteen 
dollars ! ! ! 

NOTE.— We  de- 
clare Palmer  Stover 
the  foxiest  ananias 
of  the  century. — 
Editor. 
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Jazz  Stokes  is  laid  up  with — 
'a  ® home  brew  didn’t  ex- 

M ^ mactly  agree  with  him — I’ll  try  and 
m get  this  month’s — wait  a min- 

B'-mjSM.  ute  until  I answer  the  ’phone. 

Stokes  says  he’ll  be  right  up 
M % to  see  me.  He  is  feeling  bet- 

||k  ter.  I hope  he  didn’t  drink  all 
that’s  neither  here  nor 

^ there. 

Jazz  just  left — oh,  you  want  to  hear 
about  the  electrons.  Well,  after  about 

an  hour  talking  over  such  things  as  

and  ”?$%@,  and  “Sh-sh-sh, 

now  listen  to  this  one”  we  found  our- 
selves drifting  into  the  old  rut  of  scientific 
palaver,  and  he  opened  fire  by : 

“The  little  old  electron  is  some  thing ! 
The  old  Greeks  tried  to  tell  us  that  every- 


All 

Mg^5^1b©o 

find  elucidated  under  the  caption  ‘electron’ 
in  the  nomenclatural  dictionary,  we  find 
that  the  alkehest  has  been  discovered  in  the 
sense  that  Sir  Galahad  found  a certain  dish ; 
and  from  a field  opened  up  by  these  gents 
of  science  we  have  in  reality  found  ma- 
terial things  as  desirable  as  the  all-solvent. 

‘‘It  all  started  when  a certain  guy  by  the 
name  of  Crookes,  who  carried  around  the 
title  of  Sir  (that’s  nothing  on  us  Ameri- 
cans, eh?)  and  experimented  with  ex- 
hausted tubes  and  bulbs  until  he  was  ex- 
hausted, found  that  there  were  an  un- 
countable, vast,  or  countless  number  of  min- 
ute particles  of  something  leaves  the  cath- 


ured  the  electron  and  told  ’em  it  was  about 
one-thousandth  the  size  of  a normal  full 
grown  hydrogen  atom,  which,  up  to  this 
time  occupied  the  Tom  Thumb  chair  in 
scientific  circles.  By  capturing  one  of  the 
elusive  electrons  and  tying  a speedometer 
to  its  tail  and  by  also  timing  them  with  stop 
watches  he  found  out  that  they  generally 
galloped  along  about  at  the  rate  of  anyway 
from  twenty  thousand  up  to  fifty  thousand 
miles  per  second;  all  of  which  was  some- 
what in  excess  of  the  speed  limit  at  that 
time. 

“The  guys  that  tried  to  get  acquainted 
with  the  little  ‘find,’  found  that  there  were 
lots  of  them  emitted  from  arcs,  from  sur- 
face of  glowing  metals,  from  metals  ex- 
posed to  ultra-violet  rays — and  even  from 
that  light  that  you  are  in  the  act  of  apply- 


POPULAR  INTERPRETATION  OF  THE  ELECTRON  FAMILY 

To  the  Right  We  See  a Red  Hot  Filament  in  an  Incandescent  Lamp.  Each  Second  Millions  of  Electrons  are  Shot  Off  From  This  Filament 
at  a Speed  Approaching  That  of  Light.  These  Electrons  are  Now  Thought  to  Have  Mass  and  are  Shot  Into  the  Rarefied  Atmosphere 
of  the  Exhausted  Bulb.  Even  in  the  Most  Perfect  Vacuum  that  Man  Can  Make,  There  Still  Remain  Thousands  and  Thousands  of  Gas 
Molecules  Inside  of  the  Bulb,  and  in  Their  Bombardment,  the  Electrons  are  Shot  Right  Thru  Molecules  or  Atoms,  but  Sometimes  There 
is  a Miss,  and  the  Electron  Passes  Between  Them  and  Hurls  Itself  Against  the  Glass  Wall  of  the  Bulb. 


thing  was  composed  of  fire  and  water — 
some  had  one  theory,  another  another,  but 
it  all  went  to  show  that  the  God-made-us 
stuff  didn’t  satisfy  their  curiosity,  and  while 
they  did  not  altogether  disbelieve  the  prop- 
aganda as  regards  the  source — except  in 
the  cases  of  individuals — they  wanted  to 
be  wised  up  a little  more  as  to  the  process ; 
and  moreso  about  the  stuff  that  went  to 
make  up  everything.  The  alchemists  were 
sent  seeking  for  an  alkehest  in  which  they 
could  dissolve  anything  they  could  get  their 
hands  on.  If  they  had  found  it  we  might 
be  drinking  extract  of  pig  iron  instead  of 
taking  nuxated  steel  for  the  all-ins. 

“Anyway,  when  the  old  birds  chanced 
upon  the  solution  which  had  it  that  every- 
thing tangible,  and  some  other  things  that 
we  can’t  hardly  conceive,  is  made  up  of 
many  million  funny  little  dufinheimers  we 


ode  plate  like  a bunch  of  bums  from  a 
‘Men  Wanted’  sign.  He  started  the  big 
fourth  dimension  noise — and  lifted  the  lid 
and  also  let  a negative  charged  cat  out  of 
the  bag — unmetaphorically,  he  started  the 
searchers  and  researchers  down  the  right 
trail  toward  the  goal  of  the  explanation  of 
the  wiles  and  ways  of  matter.  It  may  not 
seem  so,  but  the  matter  of  matter,  as  a mat- 
ter of  fact,  matters  muchly  with  us. 

(Second  verse.) 

“Along  about  three  years  before  the 
calendar  manufacturers  began  marking 
‘twentieth  century’  on  their  products  a gink, 
double  J.  Thomson,  succeeded  in  making 
’em  believe  that  in  spite  of  his  implicating 
name,  that  Sir  Billy  Crookes  was  straight 
about  the  cathode  rays  and  so  forth,  at 
least,  mostly.  With  some  sort  of  microm- 
eters or  diminutive  yard  stick  he  meas- 


ing  at  the  end  of  that  cabbage  rope  in  your 
face.”  (I  was  lighting  a cigar.) 

“The  electron,”  he  continued,  sniffing 
beggingly  at  my  “smoke.”  1 extended  one. 
“The  electron  seems  to  be  an  indivisible 
unit  of  electricity.  They  have  a charge  of 
four  hundred  and  fifty-five  quadrillionths 
of  a coulomb.  Later  scientists  have  re- 
measured the  electron — by  better  methods 
or  a finer  yard  stick — and  find  that  it  is  one 
thousand,  seven  hundred  times  as  minute 
as  the  hydrogen  atom. 

“Lord  Bill  Kelvin  takes  up  the  trail  and 
sets  down  his  deductions  and  discoveries 
and  everything  in  a neat  little  volume  with 
‘Aepinus  Atomized’  printed  on  the  cover. 
Lorentz  predicted,  and  Zeeman  verified  ex- 
perimentally, that  a magnetic  field  effected 
light ; then  Albert  Einstein  comes  along 
(^Continued  on  page  87) 
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Rules  under  which  questions  will  be  answered: 
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3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions, addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  worli  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 


NEW  DVNAMO  DESIGN  QUERY. 

(1042)  John  Lunstra,  Paterson,  N.  J., 
asws : 

Q.  1.  Why  no4  design  a dynamo  with- 
out the  large,  expensive  commutator  on 
the  armature,  and  use  instead  a simple 
small  one  for  reversing  the  field  coil 
polarities  ? 

A.  1.  It  is  hard  to  tell  sometimes  just 
what  a certain  proposed  design  of  dynamo- 
electric  machine  will  do  when  one  cannot 
test  it  out  under  laboratory  conditions,  but 
from  previous  knowledge  of  the  design  of 
such  machines,  it  would  seem  that  no  one 
has  ever  seriously  proposed  or  applied  a 
design  of  direct  current  motor  or  genera- 
tor in  which  the  armature  is  stationary  and 
the  field  poles  are  rotary,  the  commutator 
being  here  utilized  to  control  the  direction 
of  current  past  to  the  field  coils.  This  is 
so  for  certain  well-known  technical  rea- 
sons, among  which  are  the  following: 

As  you  probably  know,  the  “break”  cur-  • 
rent  induced  when  a field  coil  circuit  is 
opened,  has  a very  high  E.M.F.  or  voltage 
which  will  establish  a very  considerable 
arc.  The  reason  for  this  high  induced 
E.M.F.  and  arcing  when  the  field  circuit  is 
broken,  is  due  to  the  great  number  of  turns 
of  wire  in  that  they  possess  a very  high 
self-induction.  The  second  feature  which 
influences  this  arcing,  is  dependent  upon  the 
rapidity  with  which  the  break  takes  place ; 
the  more  rapid  the  break,  the  higher  the  in- 
duced E.M.F.  and  the  shorter  its  duration. 
This  high  E.M.F.  generated  in  the  coil 
at  the  opening  of  the  circuit,  is  very  liable 
to  puncture  the  insulation  of  the  windings, 
or  the  insulation  from  windirfg  to  iron  core. 
In  all  power  stations  or  wherever  dynamos 
are  used  of  over  50  K.W.  capacity,  and 
even  in  smaller  sizes,  special  precaution 
has  to  be  taken  in  opening  the  field  coil 
circuit,  so  that  the  high  induced  E.M.F. 
in  the  field  at  the  break  of  the  circuit  may 
be  absorbed  by  a high  resistance.  Special 
field-break  switches  are  designed  and  used 
for  this  purpose  with  auxiliary  contact 
blades  on  them.  You  can  readily  imagine 
what  would  happen  if  you  were  to  hook 
up  a commutator  in  the  fashion  you  show 
thru  a series  of  high  inductance  field  coils. 
You  would  have  a series  of  long  arcs  on 
the  commutator  segments,  which  would 
burn  away  the  ^dge  of  the  bars  very 
rapidly,  and  in  fact  you  would  have  a 
great  deal  of  trouble  in  blowing  them  out 
at  all  unless  you  used  compyest  air  as  in 
the  old  Wood  type  arc  lighting  machines. 
In  the  second  place  the  high  induced 
E.M.F.  in  the,  coils  as  the  circuits  were 
rapidly  broken  in  possibly  1/50  to  1/100 
second  would  puncture  the  insulation  of 
the  coils  between  turns  and  the  strain  on 
the  windings  would  he  constant  and  per- 
sistent. 

This  philosophy  is  exemplified  by  a con- 
sideration of  the  electrical  quantities  pre- 
dominant in  the  modern  dynamo  and  mo- 
tor. Here  you  will  see  on  reflection  that 
the  armature  coils  have  a very  low  self- 
inductance,  and  secondly  the  induced  cur- 


rent at  the  break  of  the  circuit  as  the  com- 
mutator rotates  is  low  also. 


RELATIVE  EXPANSION  OF 
GASES. 

(1043)  L.  Saunders,  Tofield,  Alberta, 
writes  this  department : 

Q.  1.  Do  all  gases  expand  equally  on 
account  of  their  units  being  constructed 
in  the  form  of  a spherical  lattice  work? 

ffiiiiiiiittiimiKtiiiitiiimiiiitinumiiniiiiimmtiiiiitnniiiiiMiiiimiimiiiimiimiiiiiiitiiiimiiiiimiiiiimiiitnu 


A SCIENTIFIC  magazine  is  supposedly  | 
notorious  for  its  dry  reading.  Still  | 
- we  flatter  ourselves  that  the  ELEC-  = 

1 TRICAL  EXPERIMENTER  can  hold  your  | 
I attention  without  your  yawning  too  fre-  | 
I quently.  | 

I Of  course  you  like  to  laugh — we  all  do.  | 
I Sometimes  we  make  you  smile  while  you  = 

1 peruse  the  EXPERIMENTER.  Perhaps  | 

i sometimes  you  laugh  out  loud — at  some  | 

I of  our  “preposterous  ideas”  which  we  | 

I print  here.  And  then  of  course  the  joke’s  | 

I on  us,  because  we  were  real  serious!  | 

I Now  it  occurred  to  us  that  we  would  | 
I like  to  print  a column  of  real,  original  | 

I jokes  every  month,  but  here’s  the  hook:  | 

I The  joke  must  be  a SCIENTIFIC  JOKE.  | 

I No,  this  is  no  joke,  we  mean  it!  | 

I Anyone  can  print  or  re-print  jokes,  but  | 
I we  want  them  with  a dose  of  science.  So,  | 

I till  further  notice  we  will  pay  $3.00  as  a | 

I monthly  1st  prize  for  the  best  joke,  and  | 

i $1.00  for  each  other  one  we  print.  | 

I So  you  will  know  what  we  mean  with  a | 
I “Scientific  Joke,”  we  print  one  here,  | 

= which  we  purloined  from  the  “Baltimore  | 

I American”:  | 

I LOGICAL. — “I  want  some  good  | 

I current  literature.”  i 

I **Here  are  some  books  on  elec-  | 

I trie  lighting.”  | 

I Now  of  course,  our  readers  can  do  much  | 
I better  than  this.  So  let’s  wait  and  see.  = 

i One  reader  can  submit  as  many  jokes  as  i 

I he  pleases.  Even  if  it  is  old  the  joke  is  i 

= not  necessarily  barred  or  condemned.  | 

I There  is  one  rule  however:  The  joke  must  | 

I not  be  too  technical;  in  other  words,  it  | 

I must  be  readily  understood  by  anyone.  | 
I Not  more  than  100  words  can  be  used.  | 
I Use  only  one  side  of  the  paper.  | 

E Address  | 

I SCIENTIFIC  JOKE  EDITOR,  | 

I Care  of  this  publication.  | 

rtnimniimimtiiiiMiimiiiiiniiiiiiiuiiMiiimmiitMiimiiiiimiiiiiiiimiiimiiiNiimimiitiniNiimiiimmiiiiiii? 

A.  1.  As  to  whether  all  gases  expand 
equally,  particularly  on  account  of  the  fact 
of  their  spherical  lattice  work  structure, 
we  are  not  in  a position  to  say  as  to 
whether  or  not  the  gases  expand  equally 
when  heated,  because  of  this  fact,  as  it 
is  mostly  a theory  as  yet : but,  however,  it 
is  a well-known  physical  fact  that  all  gases 
expand  alike  or  very  nearly  so  when  heated. 

As  Sir  Henry  E.  Roscoe  says  in  his 
“Lessons  in  Elementary  Chemistry”: 
“Solid  and  liquid  bodies  expand  much  less 
over  equal  increments  of  heat  and  gases; 
they  also  expand  differently,  while  all  gases 
expand  alike,  or  very  nearly  so.  It  has 
been  found  by  exact  laboratory  experi- 
ments that  all  gases  expand  1/273  part  of 
their  volume  at  0°  C.  for  every_  increase 
in  temperature  of  1°  C.,  and  this  is  known 
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as  the  Law  of  Charles.  1/273  equals 
.003665 ; thus  one  volume  of  air  at  0°  C. 
becomes  1.003665  volumes  when  heated  to 
1°  C”  

SIZE  AND  WEIGHT  OF  THE 
EARTH. 

(1044)  _ A.  D.  Ward,  Jr.,  New  Bern, 
N.  C.,  writes  the  Oracle: 

Q.  1.  Asking  several  questions  about 
the  earth’s  weight ; 

A.  1.  The  earth  is  about  7,920  miles  in 
diameter,  not  exactly  spherical,  slightly 
flattened  at  the  poles.  The  polar  diameter 
being  nearly  twenty-seven  miles  less  than 
the  equatorial,  its  density  is  about  5.53 
times  that  of  water,  according  to  the  best 
data  obtainable,  and  its  mass  is  6,000,000,- 
000,000,(X)0,000,000,  six  thousand  millions  of 
millions  of  millions  of  tons.  The  earth’s 
surface  in  square  miles  is  197,000,000  square 
miles.  The  air  pressure  on  the  entire  sur- 
face will  be  the  area  multiplied  by  14.7 

According  to  Flammarion,  the  weight  of 
the  earth  is  6,833,000,000,000,000,000,000 
tons.  And  the  atmospheric  pressure  on  the 
same  is  6,151,000,000,000,000  tons.  Even 
tho  the  earth  appears  to  be  very  rough, 
nevertheless  it  is  quite  the  other  way;  that 
is  to  say,  it  is  smooth,  a good  deal  more  so 
in  comparison  than  the  skin  of  an  orange. 

The  ether  of  infinite  space  is  not  sup- 
posed to  have  any  weight.  This  has  been 
demonstrated  by  obtaining  as  nearly  per- 
fect a vacuum  as  is  possible.  If  all  the 
air  could  be  exhausted,  there  would  still 
be  ether  left,  which  we  presume  corre- 
sponds to  the  ether  of  infinite  space. 

As  a demonstration  that  there  is  some 
substance  which  we  call  ether  present  we 
would  advise  that  a ray  of  light  be  shot 
toward  the  container,  from  which  all  the 
air  has  been  exhausted.  It  will  be  found 
that  this  ray  of  light  will  actually  pass 
thru  and  be  seen  on  the  other  side,  much 
the  same  as  the  rays  of  light  come  thru 
an  exhausted  tube  such  as  an  electric  light 
bulb,  and  as  no  light  ray  can  be  propagated 
thru  space  without  the  agency  of  some 
medium,  there  must  be  some  medium  in  the 
bulb  which  we  call  ether. 


SELENIUM  CELLS. 

(KM5)  W.  S.  A.,  Schenectady,  N.  Y., 
asks : 

Q.  1.  Some  questions  on  selenium  cells. 

A.  1.  It  is  a known  fact  that  selenium 
cells  vary  considerably  as  regards  their 
quality  as  well  as  their  electrical  resistance, 
it  being  possible  to  obtain  cells  of  the  same 
size  for  any  resistance  between  ten  and 
one  million  ohms,  and  also  the  cell  may 
remain  in  good  working  condition  for  sev- 
eral months  while  another  will  become  use- 
less in  as  many  weeks. 

The  ability  of  a cell  to  respond  to  very 
rapid  changes  in  illumination,  to  which  it 
is  exposed,  is  due  largely  to  its  inertia,  it 
being  a known  fact  and  verified  by  ex- 
perimentation that  the  higher  the  resist- 
ance of  a cell  the  less  the  inertia,  also  the 
greater  its  sensitiveness.  The  effect  of 
{Contimted  on  page  66) 


Electrical  Experimenter  for  May,  1920 


65 


!■ 

■! 


YOU  can  keep  your 

motor  snappy  and  full  of  “pep” 
by  preventing  the  accumulation  of  carbon. 

Don’t  wait  until  your  engine  is  choked  and  caked  with  it. 

Use  Johnson’s  Carbon  Remover  every  500  miles,  then  the  carbon 
is  removed  while  it  is  soft  and  powdery,  eliminating  the  frequent 
grinding  of  valves  and  keeping  the  motor  always  clean.  No  experience 
or  labor  required — you  can  easily  do  it  yourself  in  ten  minutes — and  the  cost  is  trifling. 

Easy  — Clean — Safe  — Quick 

Johnson’s  Carbon  Remover  is  the  easiest,  cleanest,  safest  and  most 
satisfactory  remedy  for  carbon.  It  will  save  you  from  $3.00  to  $5.00 
over  any  other  method  without  laying  up  the  car.  A dose  of  Johnson’s 

Carbon  Remover,  the  engine  laxative,  will  stop  that  knock — quiet  your  motor — save 
your  batteries  and  reduce  your  gasoline  consumption  12%  to  25%. 

Keep  Your  Car  Young  with  Johnson^s  Car  Savers 

Start  today  to  reduce  the  depreciation  of  your  automobile.  An  hour 
or  two  every  month  and  JOHNSON’S  CAR  SAVERS  will  prove  their 

value  in  dollars  and  cents  when  you  come  to  sell  or  turn  in  your  car. 

Johnson’s  Radiator  Cement — liquid. 

Johnson’s  Stop-Squeak  Oil — a wonderful  spring  lubricant. 

Johnson’s  Valve  Grinding  Compound — gives  a velvet  seat. 

Johnson’s  Cleaner  and  Prepared  Wax — make  body,  hood 
and  fenders  look  like  new. 

Johnson’s  Black-Lac — the  perfect  top  dressing. 

Johnson’s  Auto-Lak — a splendid  one  coat  body  varnish. 

Johnson’s  Hastee  Patch — can  be  applied  in  two  minutes. 

Write  for  our  folder  on  “Keeping  Cars  Young” — it’s  free. 

S.  C.  JOHNSON  & SON  Dept.  EE-5  Racine,  Wis.,  U.  S.  A. 


You  benefit  bv  mentionifin  the  ^‘Electrical  Experimenter’*  when  writing  to  advertisers. 
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The  Oracle 

(Continued  from  page  64) 


Learn  How  to 


Know 

Men! 

— to  sell  them 
— to  employ  them 
— to  direct  them 

Have  you  ever  lost  an  order  in  sell- 
ing? Picked  the  wrong  man  for  a 
position?  Found  it  a problem  to 
direct  some  men  successfully?  Of  course 
you  have!  Why?  Because  “you  did  not 
know  your  man.” 

Mistakes  in  judging  human  nature  are 
vital  and  seriously  affect  one’s  success  in 
the  business  and  social  world. 

No  one  has  given  an  equally  direct, 
simple  method  of  judging  men  as  has 
Mr.  Wilson  M.  Taylor,  Sales  Efficien«.y 
and  Employment  Expert  in  his  new 
book, 

“ The  Science  of  Approach  ** 

The  Key  to  Men’s  Minds 

Mr.  Taylor  classifies  the  various  types  of 
men  and  shovps  you  the  best  way  to  quickly 
appraise  the  minds  of  men  of  various  types,  to 
determine  their  inclinations,  their  process  of 
thinking,  tlieir  basis  of  judgment  and  decision. 

He  tells  you  wliy  people  like  you  or  do  not, 
how  to  handle  the  procrastinator,  to  know  the 
type  of  man  who  thinks  and  acts  slowly,  the 
type  of  man  who  thinks  and  acts  quickly,  the 
type  of  man  who  is  emotional  or  non-emotion- 
al.  To  know  these  facts  is  to  know  in  advance 
the  proper  way  to  approach  men  of  all  types 
so  as  to  sell  them,  nr  to  judge  them  so  as  to 
employ  or  direct  them  successfully. 

You  and  a million  other  men  should  send 
for  Mr.  Taylor’s  wonderful  hook  and  read  it. 
He  has  agreed  to  send  it  on  5 days’  approval. 
Sign  coupon  below  and  mail  it  now. 


WILSON  M.  TAYLOR,  Inc., 

3S  West  39th  Street,  New  York  City 


Please  send  me  copy  of  your  book.  "The  Science 
of  Approach,”  on  5 days’  approval — enclosed  find 
$2.00.  If  I decide  not  to  keep  tlio  book.  I will  re- 
turn same  to  you  within  5 days  and  you  are  to 
return  the  $2.00,  without  question. 

Name  


inertia  can  be  readily  seen  by  attempting 
to  make  a graph  of  the  time  it  takes  the 
cell  to  respond  to  light  and  the  time  of 
recovery.  This  is  known  as  a lag.  This 
can  be  greatly  reduced  ^by  enclosing  the 
cells  in  an  exhausted  glass  tube.  Not  only 
will  this  decrease  the  lag  in  the  cell,  but 
also  prolong  the  life  of  the  cell  consider- 
ably. Continued  illumination  projected  on 
a cell  causes  a permanent  defect  which  is 
generally  known  as  fatigue,  the  cells  then 
becoming  very  sluggish  in  their  action  and 
their  sensitiveness  gradually  becoming  less. 
The  maximum  sensitiveness  of  a selenium 
cell  is  toward  the  yellow-orange  portion  of 
the  spectrum  and  hen,  e light  of  that  color 
will  have  a direct  effect  upon  a cell.  Like- 
wise heat  has  been  f und  to  vary  the  elec- 
trical resistance  of  selenium  in  a very  re- 
markable manner.  At  80°  C.  selenium  is  a 
non-conductor,  but  up  to  210°  C.  the  con- 
ductivity increases,  after  which  it  again 
diminishes. 


It  was  of  vital  importance  that  something 
be  done  to  safeguard  the  searchlight  equip- 
ments from  the  ever  increasing  wave  of 
destruction  to  which  they  had  ben  subjected. 

An  American  engineer,  who  had  special- 
ized for  many  years  in  the  use  of  search- 
lights under  very  novel  circumstances,  gave 
this  difficult  problem  very  serious  thought 
and  toward  the  close  of  the  war  conducted 
a series  of  tests  that  resulted  in  the  pro- 
duction of  a device  which  he  named  the 
"Bullet-Proof  Mirror.”  This  device  was 
experimented  with  in  model  form  under 
similar  conditions  to  those  which  might  be 
expected  on  the  battlefields ; smaller  appa- 
ratus w'as  employed,  of  course,  than  would 
be  operated  under  actual  military  engage- 
ments, nevertheless  this  new  departure  in 
searchlight  methods  gave  very  satisfactory 
results.  ■ 

To  insure  absolute  protection  against  de- 
struction by  shell  fire  an  underground 


Graphic  Curve  Showing  "Lag”  of  Se- 
lenium Cell  or  Time  for  Recovery. 


All  we  could  advise  in  this  matter  is  that 
you  either  build  your  own  selenium  cells 
or  enclose  them  .in  an  exhausted  glass  tube 
and  attempt  to  keep  the  cells  covered  when 
not  experimenting  with  them.  Perhaps  a 
photo-electric  cell  would  meet  your  need 
more  exactly  than  selenium. 


chamber,  the  roof  of  which  is  approxi- 
mately thirty  feet  below  the  surface,  is 
excavated  at  the  end  of  an  inclined  tunnel. 
This  chamber  contains  the  major  part  of 
the  projector  and  generator  units  and 
many  of  the  auxiliary  mechanisms  used  in 
conjunction  with  the  new  liquid  reflector 
apparatus,  which  is  set  up  at  the  upper  end 
of  the  inclined  tunnel,  referred  to  above. 
A second  dugout,  somewhat  similar  to  the 
larger  chamber,  is  provided  for  the  men 
controlling  the  operations  of  parts  .of  the 
outfit  at  the  new  mirror. 

The  apparatus  creating  the  flat  fluid  re- 
flector is  possibly  of  more  interest  than 
the  others  and  is  of  very  simple  construc- 
tion. 

DETAILS  OF  THE  “BULLET-PROOF”  MIRROR. 

Three  tubes,  closely  fitted  together,  have 
attached  to  the  upper  surfaces  a series  of 
(Continued  on  page  68) 


By  EDWIN  F.  LINDER,  M.E. 

(Continued  from  page  19) 
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Drawing  Outfit 

{No  Extra  Charge) 

Every  student  of  the  Chicago 
“Tech”  Home  Study  Course  in 
Draftsmanship  receives  this  draw- 
ing outfit — set  of  instruments  in 
case,  drawing  board,  T square,  tri- 
angles, scale,  curve,  drawing  paper, 

pencils,  etc.  or  a cash  credit  in  case  he 
already  has  an  outfit.  These  instruments 
are  of  the  same 
make  and  sizes  as 
used  by  high  sal- 
aried experts  in 
drafting  rooms  of 
factories,  shops, 
railroads,  etc.  You 
use  them  while 
learning  — then 
take  them  right 
into  your  practical 
work. 


Get  into  this  paying  profession  and  have  positions  opened  to 
you  by  manufacturers,  architects,  railroads,  contractors — by 
every  kind  of  a corporation  where  mechanical  design  and  con- 
struction are  carried  out.  Draftsmanship  puts  you  in  the  class 
of  specialists,  raises  you  above  the  crowd  of  job  hunters,  makes 
you  a man  whose  services  are  needed. 

You  have  the  same  opportunity  to  get  the  training  that  other 
men  had  who  took  the  Chicago  “Tech”  Course  in  Draftsmanship 
and  are  now  drawing  large  salaries  and  holding  important,  re- 
sponsible positions.  You  also  can  learn  how  to  earn 

$25  to  $100  a Week 

Not  enough  really  skilled  draftsmen  are  available  to  fill  the  places  open 
now.  All  you  need  is  training  to  be  prepared  to  answer  the  call  that  will 
mean  more  money  for  you  Begin  your  training  without  delay.  Don’t  waste 
time  waiting.  The  Chicago  “Tech”  experts  are  ready  today  to  give  you  the 
thorough,  practical  instruction  which  will  enable  you  to  step  into  the  drafting 
room  of  some  big  organization  prepared  to  do  the  kind  of  work  that  earns 
high  salaries  and  leads  to  advancement.  At  least  write.  Mail  the  coupon 
below  or  a letter  stating  which  branch  specially  interests  you. 


Come  to  Chicago  “Tech” 

TRAIN  AT  HOME 

Chicago  “Tech”  has  its  stu- 
dents everywhere.  If  you 
can’t  come  to  Chicago,  take  the 
Home  Study  course.  The  same 
professors  who  direct  the  resi- 
dent courses  will  teach  you  by 
mail.  You  will  have  their  per- 
sonal direction,  you  will  learn 
the  most  modern  methods — 
all  this  while  holding  your 
present  job.  We  train  hun- 
dreds of  ambitious  men — and 
see  them  quickly  rise  to  suc- 
cess. You  therefore  need  not 
be  denied  this  technical  educa- 
tion. Sign  and  mail  the  cou- 
pon. 


Get  Practical  Training 
from  Practical  Men 

NO  TIME  PUT  IN  ON  NEEDLESS  STUDIES 

Enrollment  with  Chicago  “Tech”  means  getting  direct 
personal  instruction  from  men  who  for  years  have  planned 
and  directed  big  architectural  and  engineering  work  in  lead- 
ing cities.  They  have  weeded  out  useless  theories  and  need- 
less studies  and  will  give  you  the  kind  of  instruction  wliich 
will  enable  you  to  work  beside  the  most  experienced  men. 

That  is  one  reason,  why  you  can  get  a complete,  thorough 
technical  training  here  in  such  a short  time.  Also  the  reason 
why  Chicago  “Tech”  men  are  in  such  great  demand.  They 
go  into  work  prepared  to  give  the  kind  of  service  wanted. 

This  is  the  training  you  are  offei-ed  either  at  the  college 
or  by  mail.  And  this  is  the  time  to  enroll  when  there  is 
such  a pressing  need  for  highly  trained  draftsmen.  Use 
your  spare  hours  to  flt  yourself  for  a bigger  salary — a more 
important  position.  Chicago  “Tech”  offers  you  the  oppor- 
tunity. WRITE. 

EASY  PAYMENTS 

Low  tuition  fees  and  easy  terms  of  payment.  Pay  as  you 
go  along.  Get  training  wliich  will  soon  repay  in  extra  earn- 
ings all  the  cost  of  the  course.  You  know  the  salaries  re- 
ceived by  skilled  technical  men  today.  Get  information  on 
the  opportunities  which  are  opened  wide  to  you  by  Chicago 
“Tech”.  We  will  give  you  all  this  information  about  fees, 
terms,  etc.,  and  send  testimonials  from  Chicago  ‘‘Tech'' 
graduates  on  how  they  have  profited  from  our  instruction, 
if  you  will  send  the  coupon. 


Auto  and  Gas 
Engine  Course 

All  about  automobile  mechanism — its  construc- 
tion. operation  and  REPAIR — taught  by  mail. 
You  train  directly  under  the  Chicago  “Tech” 
automobile  experts.  Learn  all  about  Principles 
of  the  Automobile,  all  about  Gas  Engines.  Power 
Plants.  Transmissions  Lubrication,  Cooling, 
Batteries,  Starting  and  Lighting  Systems,  etc. 

KNOW  HOW  TO  FIX  TROUBLES 

Most  complete  instruction  in  auto  repair  work^ 
Equips  you  for  high  pay  or  to  start  a business.-' 
Big  demand  for  trained  repair  men. 

Aeronautics 

Complete,  practical  instruction  in  Aeronautic 
Engineering.  Every  principle  made  clear.  Con- 
struction of  every  type  of  machine  fully  ex- 
plained. This  course  equips  you  for  expert  work. 
Get  the  catalog  and  information.  Send  coupon. 


Below  we  list  our  principal  courses 
in  Drafting  and  several  others.  Just 
mark  X in  the  [ ] to  show  which 
course  interests  you  and  we  will  send 
catalog  and  information  about  that 
particular  subject.  If  in  doubt  about 
yourself,  tell  us  your  ambitions  and 
we  will  advise  you.  Sendiffg  this 
coupon  may  mark  a turning  point  in 
your  career.  May  lead  to-  a larger 
measure  of  success  than  you  have 
expected.  We  can  train  you  as  we 
have  trained  others.  Send  the  coupon 
today. 


I 


CHICAGO  TECHNICAL  COLLEGE 

545  Chicago  “Tech”  Building,  Chicago 


FREE 


Other  institutions  ask  you  to 
pay  first — and  then  to  find  out 
later  how  well  qualified  you  are 
for  this  profession.  We  send 
the  free  lesson  first  and  place 
you  under  no  obligation  at 
all.  Discover  your  qualifica. 
tions  before  you  pay  any- 
thing. And  see  for  yourself 
just  what  Chicago  “Tech’ 
oTers  you  in  training 
which  will  bring  a ready 
market  for  your  services 
and  open  opportunities 
which  are  closed  to  the 
untrained  man.  The 
coupon  will  bring  all 
the  facts  about  the 
course,  tlie  small 
fee,  and  the  easy 
terms. 


TEST 

LESSON 


I 

j CHICAGO  TECHNICAL  COLLEGE 

I 545  Chicago  “Tech”  Building,  Chicago 


1 

I 

I 

I 

I 


I 


Without  obligation  upon  me.  send  your  Catalog  on  subject  indicated 
below.  Also  FREE  Lesson  If  inquiry  is  on  Drafting  or  Plan  Reading. 

Mark  X opposite  worlc  in  which  you  are  especially  interested. 


[ ] Architectural  Drafting 
[ ] Macliine  Drafting 
[ ] Electrical  Drafting 
[ ] Structural  Drafting 
[ ] Sheet  Metal  Drafting 
[ ] Builders’  Course 

Name 

Address 


[ ] Plan -Reading — Buildings 
[ ] Plan-Reading — Shop  Men 
[ 1 Estimating 
[ ] Surveying 

[ ] Autos  and  Gas  Engines 
i ] Aeronautics 


City. 


State. 


College  or  Home  Study?  State  which. 
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BEATS  GASOLINE  AT 
15  CENTS  A GALLON 

New  Invention  Makes  Fords  Run  34 
Miles  on  Gallon  of  Gasoline. 
Other  Ccu*s  Show  Proportionate 
Savings. 

A new  carburetor  which  cuts  down  the 
gasoline  consumption  of  any  motor,  includ- 
ing the  Ford,  and  reduces  gasoline  bills 
from  one-third  to  one-half  is  the  proud 
achievement  of  the  Air  Friction  Carburetor 
Co.,  382  Madison  St.,  Dayton,  Ohio.  This 
remarkable  invention  not  only  increases  the 
power  of  all  motors  from  30  to  SO  percent, 
but  enables  everyone  to  run  slow  on  high 
gear.  With  it  you  can  use  the  very  cheapest 
grade  of  gasoline  or  half  gasoline  and  half 
kerosene  and  still  get  more  power  and  more 
mileage  than  you  now  get  from  the  highest 
test  gasoline.  Many  Ford  owners  say  they 
now  get  as  high  as  45  or  SO  miles  to  a 
gallon  of  gasoline.  So  sure  are  the  manu- 
facturers of  the  immense  saving  their  new 
carburetor  will  make  that  they  offer  to  send 
it  on  30  days’  trial  to  every  car  owner.  As 
it  can  be  put  on  or  taken  off  in  a few  min- 
utes by  anyone  all  readers  who  want  to  try 
it  should  send  their  name,  address  and  make 
of  car  to  the  manufacturers  at  once.  They 
also  want  local  agents  to  whom  they  offer 
exceptionally  large  profits.  Write  them 
today. — Adv. 


Anto  and  Traclor  Mechanic 
Earn  $100  to  $400  a Month 

Young  man,  are  you 
mechanically  inclined? 

Come  to  the  Sweeney 
School.  Learn  to  be 
an  expert.  I teach 
with  tools  not  books. 

Do  the  work  yourself, 
that’s  the  secret  of  the 


SWEENEY  SYSTEM 

of  practical  training  by  which  6,000 
soldiers  were  trained  for  U.  S.  Gov-  • i 

ernment  and  over  20,000  expert 
mechanics.  Learn  in  a few  weeks;  no  previous 
experience  necessary. 

PDCp  Write  today  for  illustrated  free  catalog 
■ ntt  showing  hundreds  of  pictures  men 
working  in  new  Million  Dollar  Trade  SebooL 

LEARN  A TRADE, 


SCHOOL  or  AUTO-TnACTOR-AVJATlON 

66  SWEENEySLDC.  KANSAS  ClTY.riO.  ^ 


CD  E C 

]r  ti  C C PipofTU  BE 

6000  Mile  Guarantee, 


\ UNION  TIRES; 

I*-!  ard  in  reconstructe 


represent  the 
— - highest  stand- 

ard in  reconstructed  tires.  Their 

reinforcement  of  4 extra  layers  of 
fabric  reduces  greatly  blowout  and 
puncture  possibilities.  Over  200,000  in 
use.  To  further  increase  mileage,  we 
include  with  every  tire  ordered  A 
PUNCTURE  PROOF  TUBE  FREE 
that  under  ordinary  conditionswill  last 
ten  to  20,000  miles.  Our  6,000-mile  tire 
guarantee  certificate  with  every  tire. 

Prices  Include  Tire  andTube 


,.$7.40 


32x4  H $12.00 

33x4V^ 12.60 

34x4  H 13.16 

35x4  13.40 

36x4^ 13.85 

36x6  14.85 

37x6  14.96 


30x3.. 

30x3V^ 

32x3HS.S.only  9.10 

31x4  10.36 

32x4  10.70 

33x4  11.16 

84x4  11.50  

Rellner  Free  With  Every  Tire 
State  whether  you  want  straight  side  or  clincher, 
plain  or  non-skid.  Send  $2  deposi*  for  each  tire  ordered, 
balance  C O.D..  subject  to  examination,  or  6 percent 
discount  if  full  amount  is  sent  with  order. 

UNION  RUBBER  COMPANY 

Oaot.  88  Racino  Avo.  & 15th  8t.,  Chicago 


PERSONAL  MAGNETISM  WINS! 

No  difference  what  you  want,  use  it.  Worth  more  to 
you  than  all  else  besides.  “How  to  Win”  362  pp.  .$2. 
“How  to  Hypnotize,”  Complete  Manual  of  Instruction. 
126  pp..  Illustrated,  $1,  “Health  Culture”  Insures 
Vital  Strength  25c.  Address.  Science  Inst.,  D.E.  6435 
N.  Clark,  Chicago. 
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narrow  slotted  nozzles,  which  are  so  ar- 
ranged that  the  ends  overlap  one  another. 
It  is  thru  these  nozzles  that  thin  flat  ribbons 
of  fluid  are  sent  upward,  producing  the 
Bullet-Proof  Reflector,  discharging  finally 
into  a collector  at  the  end  of  the  tubes. 
From  here  the  liquid  is  returned  to  the 
storage  tank  to  replenish  the  supply  and 
make  it  possible  to  maintain  a constant 
spray  screen  at  the  nozzle  tubes. 

The  mechanical  features  permit  the 
changing  of  the  angle  of  the  nozzle  tubes, 
thereby  giving  considerable  scope  to  the  ele- 
vation and  lowering  of  the  projected  beam. 
It  is  also  so  constructed  that  the  device 
may  be  rotated  in  azimuth ; this  allows  the 
operator  to  direct  the  sweeping  light  beam 
over  considerable  territory  on  either  side 
of  it. 

During  the  early  stages  of  experiment, 
mercury  was  adopted  as  the  substance  for 
creating  the  reflector,  but  this  was  found  to 
be  impractical  for  many  reasons.  Finally 
a substitute  was  employed  which  was  better 
suited  for  the  purpose.  This  was  a strong 
solndion  of  silver  nitrate,  to  which  were 
added  a tartrate,  ammonia  water  and  ground 
glass.  The  chemical  process  of  obtaining 
the  desired  quality  of  reflective  strength 
which  this  solution  contains  cannot  at  this 
time  be  disclosed. 

The  many  advantages  of  this  device  are 
easy  to  comprehend ; however,  it  might  be 
stated  that  as  the  projector  and  reflector 
stations  are  quite  remote  from  one  another, 
it  is  exceedingly  difficult  to  locate  the  initial 


source  of  the  ray.  This  being  nearly  a 
hopeless  task,  it  gives  almost  perfect  pro- 
tection for  the  major  portion  of  the  plant 
and  its  attendants.  Only  by  chance  would 
it  ever  occur  that  the  reflector  unit  could 
be  damaged  and  as  this  can  be  readily  re- 
placed, not  much  loss  would  be  suffered 
in  time  or  cost. 

The  most  important  benefit  gained  is  the 
continuous  operation  of  the  outfit,  the  beam 
being  in  constant  play,  defying  the  hail  and 
storm  of  the  foe’s  bullets  throughout  the 
dark  of  night. 

Such  an  apparatus  would  indeed  have 
baffled  the  coolest  heads,  who  after  having 
destroyed  thousands  of  the  other  types 
would  be  at  a loss  to  understand  why 
this  mysterious  target  did  not  give  way 
under  concentrated  range  firing  by  their 
foremost  marksmen. 

Not  being  able  to  destroy  this  new  type 
of  equipment  as  quickly  as  the  old,  the  time 
thus  gained  to  replace  the  latter  would 
have  finally  brought  about  a complete  lapse 
in  night  attacks ; in  other  words,  it  would 
have  placed  the  Bullet-Proof  Mirror  corps 
in  a position  to  flood  the  enemy  lines  con- 
stantly with  light  sufficient  to  make  it  im- 
possible to  make  any  surprise  attacks  that 
would  be  successful.  Thus  making  perpet- 
ual daylight  of  the  night  would  certainly 
have  been  an  obstacle  that  no  foe,  however 
brilliant  in  the  art  of  military  strategy, 
could  surmount  without  long  previous 
preparation. 


(Continued  from  page  32) 


This  giant  flier  attains  a maximum  speed 
of  110  miles  on  hour  and  can  climb  6,000 
feet  in  nine  minutes.  It  can  carry  3,000 
pounds  of  mail  on  long  flights,  or  6,000 
pounds  on  short  ones.  It  carries  a crew  of 


two  pilots,  one  radio  operator  and  one 
mechanic,  besides  the  large  weight  of  mail 
above  mentioned.  It  has  a cruising  radius 
at  low  speed  of  16  hours,  and  at  high  speed, 
10  hours. 


This  New  Wright-Hispano  “Cannon  Motor”  for  Airplanes  Has  a Thirty-Seven  Millimeter 
Automatic  Cannon,  Which  Was  Developed  by  the  U.  S.  Ordnance  Department,  Shooting 
Thru  the  Propeller  Shaft.  The  Engine  Is  Also  Equipt  With  Two  Synchronizer  .At- 
tachments for  the  Operation  of  Additional  Quick-Firing  Guns. 
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IHope  That  Are 
a 


—because  that  gives  me 
my  chance  to  prove  that 
I can  raise  your  pay. 


No  matter  how  much  money  you  are 
making,  now,  I can  show  you  how 
to  earn  more — much  more. 

That’s  a Strong  statement,  isn’t  it? 
Perhaps  you  doubt  it?  I hope  so,  for  I 
know  what  it  means.  And  it  will  give 
me  just  as  much  pleasure  to  prove  it  to 
you  as  I experienced  when  I proved  it 
to  myself. 

Make  me  prove  that  I can  raise  your  pay. 
Here  I am  in  Meriden,  Connecticut — Albert 
L.  Pelton — ready  and  willing,  yes,  and  happy 
to  do  it — but  it’s  to  be  entirely  at  my  risk 
and  expense. 

That’s  fair,  isn’t  it?  It’s  as  fair  as  if 
I offered  you  a horse,  and  refused  to  accept 
a cent  until  you  had  driven  him  a month — 
and  found  him  sound  in  wind  and  limb. 

If  you  are  a “Doubting  Thomas” — one  of 
the  people  who  keep  on  reading,  and  disbe- 
lieving, my  advertisements — here  is  your 
chance  to  make  me  make  good  in  your  case. 

I’ll  tell  you  why  I’m  so  positive  about 
this.  There  are  two  reasons:  First,  I was 
convinced  after  being  a doubter  myself — 
and  second,  because  400,000  other  people 
have  been.  Thousands  of  them 
were  literally  lifted  from  poverty 
to  riches  by  the  surprising  power 
of  the  “secret”  they  learned  from 
One  of  them  gave  me  the 


real  blessings 
of  life  than  1. 

Others  as 
well  as  my- 
self were  surprised 
by  my  sudden  rise 
to  riches.  When 
any  of  them  asked 
me  how  I did  it,  I 
told  them  the  plain, 
unvarnished  truth  about 
my  experience  with  the 
“secret” — but  my  old 
argument,  “pooh-pooh,” 
was  often  handed  back 
to  me.  The  whole  thing 
seemed  so  simple  that 
some  of  these  inquirers  never  investigated 
farther.  I am  sorry  for  them,  for  those  who 
did,  gained  results  from  the  secret  that  were 
simply  astounding! 

One  of  the  men  who  overcame  his  doubts, 
and  put  the  book  I furnished  him  to  work 
in  his  life,  rapidly  rose  from  a rank  failure 
to  a position  that  paid  him  $600  a week.  He 
visited  me  in  my  summer  home  on  the  coast 
of  Maine  last  season  and  told  me  that  he 
had  just  been  made  president  of  a 16- 
million-dollar  corporation. 


title,  “The  man  who  makes  men 
rich.”  It  has  stuck  to  me  because 
it’s  true.  That’s  why  it’s  not 
handing  myself  a bouquet  to  ad- 
mit its  truth. 

As  I said,  I was  a “Doubting 
Thomas”  about  this  “secret”  my- 
self. I was  a plain,  unassuming, 
poor  man  when  I heard  of  it.  I 
was  deply  in  debt.  1 was  “eye  to 
eye”  with  black  despair.  I had 
had  failure  after  failure;  it 
seemed  as  if  everything  I touched 
became  “hoodooed.” 

One  day  I met  a man  who  told 
me  the  “secret.”  But  at  that  time 
I didn’t  recognize  its  amazing  power.  In 
answer  I advanced  an  argument  which 
seemed  unanswerable  to  me — I said  “pooh- 
pooh.”  Afterward  I did  some  hard  thinking 
and  made  up  my  mind  that  if  the  “secret” 
was  a humbug  I would  investigate  it  and 
expose  it. 

The  more  I thought  about  the  secret,  the 
more  I realized  that  here  was  the  truth  I 
had  always  lacked.  I began  to  use  the 
secret.  It  was  a good  time  to  test  its 
power,  for  I was  flat  broke. 

From  the  first  I was  thrilled  with  a new 
sense  of  power,  but  I was  afraid  to  believe 
that  my  tide  of  misfortune  had  turned,  imtil 
opportunities,  and  money,  actually  flowed 
in  on  me.  Things  I never  believed  I could 
do  became  easy  as  turning  over  my  hand. 
My  business  tangles  straightened  themselves 
out,  and  I began  making  money  at  a rate 
that  made  me  gasp!  “Doubting  Thomas” 
Pelton  was  convinced  at  last. 

Now  I have  money,  a beautiful  home  for 
which  I paid  $50,000  cash,  I go  traveling 
when  I want  to,  and  I have  besides  a wealth 
of  friends.  Few  people  have  more  of  the 


I do  claim  that  I can  help  90  out  of  every 
100  people  if  they  will  let  me. 

The  point  of  it  all,  my  friend,  is  that  you 
are  using  only  about  one-tenth  of  that  won- 
derful brain  of  yours.  That’s  why  you 
haven’t  won  greater  success.  Throw  the  un- 
used nine-tenths  of  your  brain  into  action 
and  you’ll  be  amazed  at  the  almost  instan- 
taneous results. 

Develop  your  will-power  and  money  will 
flow  in  on  you.  Rich  opportunities  will 
open  un  for  you.  Driving  energy  you  never 
dreamed  you  had  will  manifest  itself. 
You  will  thrill  with  a new  power — 
a power  that  nothing  can  resist.  You’ll 
have  an  influence  over  peopie  that  you 
never  thought  possibie.  Success — in 

whatever  form  you  want  it — wiii  come 
as  easy  as  failure  came  before.  And 
those  are  only  a few  of  the  things  the 
“secret”  will  do  for  you.  The  "secret” 
is  fully  explained  in  the  wonderful 
book,  "Power  of  Will.” 


How  You  Can  Prove  This 
At  My  Expense 


Mr.  Felton’s  Readence  in  Meriden,  Conn. 


And  listen  to  this: 

In  a little  town  in  New  York  lives  a man 
who  two  years  ago  was  pitied  by  all  who 
knew  him.  From  the  time  he  was  14  he  had 
worked  and  slaved — and  at  sixty  he  was 
looked  upon  as  a failure.  Without  work — in 
debt  to  his  charitable  friends,  with  an  in- 
valid son  to  support,  the  outlook  was  pitchy 
black. 

Then  he  learned  the  “secret.”  In  two 
weeks  he  was  in  business  for  himself.  In 
three  months  his  plant  was  working  night 
and  day  to  fill  orders.  During  1917  the 
profits  were  $20,000.  During  1918  the  prof- 
its ran  close  to  $40,000.  And  this  genial 
64-year  young  man  is  enjoying  the  pleasures 
and  comforts  he  little  dreamed  would  ever 
be  his. 

I could  tell  you  thousands  of  similar  in- 
stances. But  there’s  no  need  to  do  this,  as 
I’m  willing  to  tell  you  the  “secret”  itself. 
Then  you  can  put  it  to  work  and  see  what 
it  will  do  for  you. 

I don’t  claim  I can  make  you  rich  over- 
night. Maybe  I can’t  do  it  at  all.  Some- 
times I have  failures — everyone  has.  But 


Send  no  money — no,  not  a cent. 
Merely  clip  the  coupon  and  mall  it  to 
me.  By  return  mail  you’ll  receive,  not 
a ptimphlet,  but  the  whole  “secret” 
told  in  this  wonderful  book,  “Power 
of  Will.” 

Keep  it  five  days.  Look  it  over  in 
your  home.  Apply  some  of  its  simple 
teachings.  If  it  doesn’t  show  you  how 
you  can  increase  your  income  many 
times  over — just  as  It  has  for  thou- 
sands of  others — mail  the  book  back. 
You  will  be  out  nothing. 

If  you  pass  this  offer  by.  I’ll  be  out  only  the 
small  profit  on  a three-and-a-half-dollar  sale.  But 
you — you  may  easily  be  out  the  difference  between 
vviiat  you’re  making  now  and  an  income  severai 
times  as  great.  So  you  see  you’ve  a lot — a whole 
lot — more  to  lose  than  I. 

Mail  the  coupon  or  write  a letter  now — you  may 
never  read  this  offer  again. 


SPECIAL  NOTE 

In  nearly  five  years  the  price  of  "Power  of 
Will”  has  been  increased  only  50c.  We  find 
it  necessary  now  to  raise  the  price  to  $4.50 
as  soon  as  the  present  edition  is  gone.  This 
means  that  by  July  let  or  sooner  the  price 
must  be  increased  to  $4.50. 


Pelton  Publishing  Co. 

30-J  Wilcox  Block  Meriden,  Conn. 


Pelton  Publishing  Company, 

30-J  Wilcox  Block,  Meriden,  Conn. 

You  may  send  me,  “Power  of  Will”  at  your  risk. 
I agree  to  remit  $3.50  or  remail  the  book  to  you  in 
five  days. 


Name  . . 
Address 


You  benefit  by  mentioning  the  "Electrical  Experimenter”  when  writing  to  advertisers. 


A Phonetic 
Phenomena: 

DOLLARS! 

For  One  Dollar 

How  to  become:  “A  Telegraph- 
er without  a teacher.” 

How  to  increase  your  speed  with- 
out much  effort  and  become  the 
pride  of  the  wire. 

How  to  enjoy  your  wireless  sta- 
tion by  getting  what  is  coming 
to  you ! 


All  of  this,  without  a teacher,  in 
your  spare  time,  with  a little  ef- 
fort, and  at  almost  no  expense! 
That  is  what  our  course,  en- 
titled, “How  to  learn  Teleg- 
raphy (either  code)  without  a 
Master,  by  the  “Phonetic  Memo- 
rizing System”  will  do. 

HUNDREDS  have  written 
us  as  follows: 

Please  find  enclosed  ten  dollars  for  the 
course,  “How  to  Learn  Telegraphy  Without 
a Master,  by  the  Phonetic  Memorizing  Sys- 
tem,” sent  to  me  on  trial.  After  I had  tried 
for  years  to  become  an  operator  without  the 
desired  result,  thanks  to  the  Phonetic  Mem- 
orizing System  I am  now  employed  as  an 
operator  with  the  C.  N.  R.  (Signed)  J. 

ANOTHER  WRITES:  I have  been  in  the 

employ  of  the  C.  P.  R.  for  six  years,  and 
although  I have  worked  my  way  up  to  cliief 
delivery  clerk,  I could  not  succeed  to  learn 
telegraphy.  I bought  your  course,  and  now 
I can  copy  thirty-five  words  per  minute 
easily  on  the  mill.  The  course  has  just 
worked  as  you  stated  it  would.  The  Phonetic 
Memorizing  System  is  a corker.  (Signed) 

E.  W.  Thomas,  Calgary,  Alta. 

A typical  letter  we  received  from  Mr.  T.  T. 
Hamilton,  operator  at  Pacific  B.  C.  He 
writes;  You  should  have  heard  my  wife’s 
opinion  of  your  Phonetic  Memorizing  System 
as  applied  to  the  teaching  of  Telegraphy, 
when  I handed  her  my  first  pay  check. 

(This  man,  from  a warehouse  helper  at  fifty 
dollars  monthly,  and  a sick  wife  and  big 
family,  with  the  aid  of  our  course  in  his 
spare  time,  and  on  credit,  has  become  a 
divisional  station  agent  with  a fat  income.) 

We  have  qualified  with  the  aid  of  the 
Phonetic  Memorizing  system  in  one 
single  term  one  hundred  and  fifteen 
students,  and  raised  their  combined 
monthly  incomes  by  $19,895.00. 

The  full  course,  worth  its  weight  in  gold, 
costs  ten  dollars,  and  we  will  send  you 
same  on  free  trial,  you  to  be  the  judge. 

To  defray  expenses  for  mailing,  correspond- 
ence, etc.,  pin  a one  dollar  bill  to  the  coupon, 
and  we  will  forward  the  full  course  without 
ill  delay. 

ii  If  after  two  months  you  are  satisfied  that  the 
' course  has  done  for  you  what  we  claim,  send 
us  TEN  DOLLARS,  we  wili  then  register 
you  in  our  free  employment  office.  We  se- 
cure positions  for  our  quaiified  students. 

GO  TO  IT.  DO  IT  NOW. 

CANADIAN  SCHOOLS  OF  TELEGRAPHY  AND 
RAILROADING 

314  Catherine  St.,  West  Montreal,  P.  Q.,  Canada 

' To  The  Treasurer  of  "The  Canadian  Schools  of  | 

Telegraphy  and  Railroading.”  314  St.  Gather-  « 

Ine  Street,  West  Montreal.  P.  Q.,  Canada.  I 

Dear  Sir : — Please  forward  to  me  for  a two  month’s  I 
trial  your  course,  "How  to  Learn  Telegiaphy  J 
Without  a Master,  by  the  Phonetic  Memorizing  i 
System."  I will  give  this  course  a fair  trial,  and  I 
If  after  two  months  it  has  done  for  me  what  it  J 
claims  it  will  I promise  to  send  you  ten  dollars.  I 
Otherwise  I will  not  be  under  the  slightest  obU-  | 
I gallon  to  you.  | 

Name  t 

^ Address  | 

l||’  Reference  I 


Wlhss.tl 

By  JAY  G.  HOBSON. 

(Continued  from  page  60) 


gether  with  oil  and  water,  was  fed  into  the 
mouth  of  this  mill,  where  the  rapidly  pound- 
ing steel  balls  chewed  it  into  a million  fine 
particles  of  pulverized  stone  in  the  form 
of  muddy  water. 

As  the  mill  revolved  the  momentum  car- 
ried the  charge  of  balls  upward,  threw  them 
around,  across  and  down,  inside,  like  some 
mighty  hail  storm  of  metal.  The  detonation 
caused  by  this  constant  pounding  of  steel 
against  steel  was  deafening,  but  indicative 
of  the  fine  work  being  done  by  this  great 
machine. 

The  powdered  ore,  now  in  the  form  of 
muddy  water,  came  out  the  lower  end  of 
this  ball  crusher  into  a trough  where  a spe- 
cial device  classified  the  mud.  The  larger 
particles  of  ore  were  separated  from  the 
smaller  and  returned  automatically  to  the 
ball  crusher  for  regrinding.  The  properly 
ground  ore  ran  down  the  trough  into  a box- 
like machine  with  vertical  mixers  or  beaters 
that  churned  this  combination  of  copper, 
gold,  silver,  oil  and  dirt  very  much  as  but- 
ter is  churned.  These  machines  were  called 
floatation  cells,  getting  their  name  from  the 
peculiar  method  used  to  save  the  ore  values. 
The  oil  in  the  water  when  stirred  rapidly 
formed  bubbles  or  a froth  that  had  a special 
affinity  for  the  copper,  gold  and  silver  metal 
but  not  the  waste  rock.  This  oil  froth  acted 
like  a magnet  to  the  mineral,  the  copper, 
gold  and  silver  flakes  united  with  the  oily 
froth,  the  air  in  the  bubbles  raised  it  to  the 
surface  of  the  box  where  slow-moving  pad- 
dles skimmed  the  valuable  froth  off  very 
much  the  same  as  cream  is  skimmed  from 
milk. 

Another  trough  carried  the  froth  over 
steam  pipes  in  the  drying  bins,  where  the  oil 
and  water  is  dried  out,  leaving  a rich  black 
powder  called  concentrates.  While  this  is 
the  most  efficient  ore  treatment  known  to 
science  today,  yet  it  is  not  all  that  mining 
men  desire.  These  concentrates  must  be 
hauled  miles  to  the  smelter  that  has  the  fa- 
cilities to  separate  the  three  metals  from 
each  other.  The  smelters  of  today  use  a 
very  slow  and  expensive  system  of  ^re  sep- 
aration which  f alls  for  a needed  impr^-ve- 
ment  in  ore  treatment  as  shown.  One  oper- 
ated entirely  by  electricity  that  would  con- 
centrate and  separate  the  ore  at  the  mine, 
all  in  one  and  the  same  peration.  My  sug- 
gestion is  in  the  shape  of  a large  blast  fur- 
nace operated  by  great  electric  heaters  that 
will  reduce  the  mixture  of  coke,  copper, 
gold,  silver  and  rock  to  a liquid  mass.  The 
heaviest  metal  naturally  would  gravitate  to 
the  bottom  first,  then  the  next  and  on  until 
only  the  waste  slag  remained  to  be  disposed 
of.  A practical  invention  of  this  kind  would 
soon  revolutionize  the  mining  industry.  It 
would  be  the  needed  means  of  making  hun- 
dreds of  dividend  paying  mines  from  the 
many  that  are  working  at  a loss  because  of 
the  excessive  cost  of  operation  and  handling 
of  their  low-grade  ore. 

An  invention  of  this  description  will  go 
down  in  history  as  one  of  the  greatest,  rank- 
ing with  the  threshing  machine,  the  automo- 
bile, the  binder  and  the  electric  power  in 
value  to  mankind.  While  it  may  require 
j^ears  to  accomplish  the  above  it  surely  will 
be  done  some  not  distant  day.  The  fame 
and  fortune  assured  from  the  perfection  of 
the  above  is  well  worth  the  effort  and  sac- 
rifice necessary  to  obtain  it. 


A new  use  for  the  aeroplane  has  been 
found  in  the  conveyance  of  material  for  the 
construction  of  a wireless  telegraph  station 
in  the  far  interior  of  China. 


hxperihienfer  foi 

SAVE  1/2 

Your  “GAS”  and 
ALL  Your  Trouble 

15-DAV  FREE  TRIAL 
Money-back  Guarantee 

Entirely  NEW  principle — 
not  3 moving  part— Simple. 
Has  the  Pep  and  Power. 

U.  & J. 
Carburetor 

Doubles  Mileage— Guaranteed 
to  start  car  in  zero  weather — 
NoPriming.  EO.OOO  delighted  users.  Now  ready 
for  Ford,  Dodge,  Maxwell  and  Overland. 
DEALERS  — Service  Stations,  Salesmen  : The 
U.  & J.“  sells  on  demonstration— installed  in 
thirty  minutes— some  good  open  territory. 

We  also  manufacture  the  U.  S J.  FORD  TIMER. 

Will  last  as  long  as  the  ear.  PRICE  $2  SO 

^ U.  & J.  CARBURETOR  CO. 

DePt.  275-507  W.  Jackson  Blvd..  CHICAGO 


SLIGHTLY  USED 


STANDARD  MAKE 


Size  Price 

30x3 $5.00 

30x3V2 6.50 


Size  Price 

33x4 V2.  (Cords)  $16.00 

34x41/2 12.75 

35x41/2 13.75 

36x4V2 14.50 

37  X4V2- (Cords)  25.00 

35x5 14.75 

36x5 15.00 

37x5 15.50 


32x3V2 8.00 

31x4 8.75 

32x4 9.50 

33x4 10.50 

34x4 11.75 

32X4V2.  (Cords)  15.00 

Special  Brand  New  Tubes,  Guaranteed. 
Size  Three  sizes  only.  Price 

30x3 $1.75 

30x3% 2.00 

31x4 2.35 

Order  now.  Shipment  made  the  same  day.  $1  deposit 

required  with  each  tire  ordered.  Balance  C.  O.  D.,  subject 

to  your  examination.  • Specify  whether  you  desire  to  have 
clincher  or  straight  side  tire.  Special  cash  discount  of  5 
per  cent,  if  full  amount  accompanies  order. 

G.  & H.  TIRE  & VULCANIZING  CO. 

2559  S.  State  St.,  Chicago,  III. 

Learn  Autos  and  Tractors 

Wonderful  oppoi*:unltle9  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
I',  motor  expert,  driver,  shoo  fore- 


motor  expert,  driver,  shop  fore- 
man, etc. 

V 5000  Graduates  making 

^ vW  good.  Catalog  Free. 

Cleveland  Automobile  School,  1807  L24th  St,  Cleveland,  0. 

DRIVER  AGENTS  WANTEF 


S-Pass*  Touring  

To  drive  and  demonstrate  1920,  4-cyl.,  37  H.  P.  BUSH  Car— Tim- 
ken Beiariners— Willard  Batteries— 2*  Unit  Stjr.  & Ltg.— Full  Floating 
Axel.  Write  at  once  for  the  best  Automobile  Offer  In  existence— 
don’t  wait — prompt  shipments.  Money-back  guarantee. 

B 1 1 Address  J.  H.  Busha  President.  Dept.  £19 

0 U O n MOTOR  CO«g  Bush  Tomple*  ChicagOg  lUinott 


BIG  MONEY  SAVINGS  FOR^YOU 

Used  and  rebail  t motercrctes , single  and  twins. 
— to  $100.  Used  bicycles,  $6.00;  tan- 

dems, $10.  AH  machines s^rantesd 
Id  good  working  order.  New  bi- 
cycles and  motorcycles  at  Fac- 
tory prices.  You  save  dealers* 
profits.  Motorcycle  and  auto- 
mobile tires  too,  $3.00.  Complete 
_ line  of  parts  and  supplies, 
lenlnger  Cycle  Co. , Rocnester»N.Y« 


want  one  exclusive  repre- 
Beotative  in  each  locality  to  use 
rf.  gell  the  new  Mellinger  Extra-Ply, 

^hand  tnado  tires*  ®uarant60^Bond  rof 


y until  yoa  set  our  Special  ilirect  mces.  wc, 

I MELLINGERTIRE&RUBBERCO. 

I 90$  Oak  bt.  Kansas  City,  Mo. 


TIRES 


V3  . 
LESS' 


Perfect,new  tireB,aII  sizes,  non-skid  orplali^ 
fabric  or  cord.  Prepaid  on  approval.  8000  to 

10,000  MII0S  Guarant00d 

.000  Cnstomers.  Catalog  Free.  Agents  Wanted. 

Servic,  Auto  Equipment  Corporation 
995  Service  Bldg.,  Kansae  City,  Mo. 


You  benetit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


jui  ivnA>y, 


How  Columbia 
Students  Succeed 

(More  letters  on  request) 

“I  have  accepted  a position  as  draftsman, 
paying  $2,640  a year  to  start.  I had  no 
previous  drafting  experience  aside  from 
my  training  with  you,  which  has  proven 
ail  that  was  needed  for  me  to  become 
a professional  draftsman.” — Laurence  P. 
Johnston.  (Mr.  Johnston  is  making  as 
high  as  $200  a month  extra  in  his  spare 
time,  which  makes  his  total  income  from 
Drafting  over  $5,000  a year.) 

“Several  firms  have  offered  me  $40  and 
$45  a week  to  start.  As  I am  doing 
nicely  as  draftsman  up  here  and  about 
to  receive  my  second  increase  in  salary, 
have  decided  to  stay.  I find  that  there 
are  hundreds  of  openings  for  draftsmen 
and  if  I quit  where  I am  I could  secure 
another  position  in  three  hours’  time. 
There  will  be  a still  greater  demand  for 
Draftsmen.” — Geo.  Murray,  Jr. 

“I  wish  to  express  my  appreciation  for 
your  courteous  treatment  and  sincere  in- 
terest in  the  progress  of  my  studies  and 
for  aiding  me  upon  completion  of  your 
course,  to  secure  a Very  desirable  posi- 
tion at  $140  a month  to  start.  I am 
getting  on  well  and  the  chances  for  ad- 
vancement are  excellent.” — A.  L.  Gash. 

“I  have  accepted  a good  position  with  a 
large  manufacturing  concern  in  Chicago 
and  wish  to  thank  you  for  the  training 
your  school  has  given  me.” — Emil  B. 
Johnson. 

A few  of  our  many  other  successful 
graduates  are:  G.  Tangorra,  $2,800  a 

year;  T.  R.  Brown,  $2,860  a year;  R. 
Fowkes,  $3,700  a year. 


Roy  C.  Claftin,  Presi- 
dent, The  Columbia 
School  of  Drafting 


You  Can  Learn  Mechanical  Drafting 
Wf"  Quickly  By  Our  Practical  Method 

IF  you  are  a person  of  even  average  ability  you 
can  master  this  profitable  profession  in  your 
spare  time  at  your  own  home  through  our 
famous  “Home  Study  Course”.  You 
can,  in  a short  time,  become  a first  class 
Draftsman  l^ecause  our  training  is  most 
thorough  and  practical  and  because  you 
will  be  personally  instructed  and  coached 
by  the  President  of  the  school,  Roy  C. 

Clafiin,  whose  long  experience  as  a 
Draftsman  and  a teacher  especially  quali- 
fies him  to  give  you  the  kind  of  training  you  need.  We  teach 
you  to  make  drawings  just  as  you  would  in  an  actual  draft- 
ing room,  and  when  you  finish  our  regular  Mechanical 
Drafting  Course  you  are  given  your  choice  of  one  of  our 
Special  Post  Graduate  Courses  without  extra  cost. 

Draftsmen  Get  $35.00  to  $100.00  a Week 

On  account  of  the  importance  of  his  work,  the  Draftsman  is 
paid  an  excellent  salary  and  is  always  in  line  for  advance- 
ment. Drafting  is  not  only  one  of  the  best  paying  pro- 
fessions, but  is  the  stepping  stone  to  bigger  opportunities. 
Many  men,  receiving  up  to  $40,000  a year  and  over  in 
technical  positions,  owe  their  success  to  their  knowledge  of 
drafting.  General  .construction  companies,  manufacturers  of 
machinerjq  locomotives  and  automobiles,  designers  of  tools 
and  special  equipment,  makers  of  aeroplanes,  large  engineer- 
ing companies,  in  fact,  all  branches  of  industry  need  Drafts- 
men today  in  greater  numbers  and  at  better  salaries  than 
ever  before. 

“Columbia”  Graduates  Are  the  Kind  of 
Draftsmen  That  Are  Needed 

The  properly  trained  Draftsmen,  such  as  those  graduated  from  the 
COLUMBIA  SCHOOL  OF  DRAFTING,  are  the  ones  who  get  the 
preferred  positions  and  best  salaries.  The  success  of  our  graduates 
proves  this  to  be  true.  Columbia  Graduates  are  filling  important 
positions  as  professional  Draftsmen  throughout  the  country  and 
prominent  concerns  are  continually  offering  positions  to  our  graduates. 

No  Previous  Training  Required 

As  our  students  are  given  practical  Drafting  work  from  the  beginning  of  our 
course,  no  previous  training  or  drafting  experience  of  any  kind  is  required  to  take 
up  this  work  with  us.  The  training  we  give  you  is  all  that  is  needed  to  secure 
a position  as  Draftsman.  (See  Laurence  Johnston’s  letter). 

Drafting  Outfit 
Furnished  Students 
We  furnish,  without  ex- 
tra charge,  an  individual 
drafting  outfit  to  all  our 
students  for  use  through- 
out the  course.  This  be- 
comes your  own  prop- 
erty as  soon  as  the  course 
has  been  paid  for. 

Send  Th  is  Coupon 
Today 

or  write  to  Columbia 
School  of  Drafting, 

Roy  C.  Clafiin,  President, 

Dept.  1127,  14th  and  T 
Sts.,  N.  W.,  Washington, 

D.  C. 


I Bill 


Columbia  School  of  Drafting, 

Roy  C.  Clafiin,  Pres., 

Dept.  1127,  14th  & T Sts.,  N.  W.,  Washington,  D.  C. 

I am  interested  in  your  practical  training  in  Drafting. 
Therefore,  without  obligation  to  me,  please  send  me  FREE  your 
illustrated  book  of  particulars,  testimonials,  terms,  etc  1 am 
particularly  Interested  in  the  Course  checked  below: 

Mechanical  Drafting  

Architectural  Drafting  

Structural  Drafting  

Electrical  Drafting  

Highway  Drafting  

Aeroplane  Drafting  

Special  Machinery  Drafting. , . . 


Patent  Drafting  

Sheet  Metal  Drafting. 
Topographic  Drafting.  . 

Ship  Drafting  

Statistical  Drafting  . . . 
Automobile  Drafting  . . 
Builders  Course 


Name 


City 
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Learn  to  Draw 


at  Home 

Illustrators,  Cartoonists,  Commercial  Artists 
earn  big  money,  $25  to  $100  a week  and  more. 
Learn  at  home  in  spare  time  under  personal  direc- 
tion of  Will  H.  Chandlee,  famous  newspaper,  maga- 
zine, advertising  artist  of  35  years’  successful 
experience. 

BE  AN  ARTIST 

Delightful,  fascinating  profession.  Wonderful  new  home- 

“eoup^V;Sf  Jii 

today  for  special  offer  of 

completo  Artist's  Outfit  FREE  COUPON 

Free  to  new  students.  Washington  School 

Write  for  handsome  book,  a,-* 

“How  p.  Become  an 

Artist."  Don't  delay—  ^ 1497  H St.,  N.  W. 

write  or  send  coupon  Washington, 

at  once.  Address  D.  C. 

sir  I . , r.  I 1 Send  me  particulars  of 

Washington  ocbool  fbee  artist’s  outfit 

* . * offer  and  Free  Book,  “How  to 

or  Art,  Inc.  B'ecome  an  ArtLst." 

1497  H St.,  N.  W.  Name 

Washington,  D.  G*  Address 

City State 


Form  a canoe  club.  We 
will  furnish  constitutions  and 
by-laws.  You  can  pick  a fleet 
of  “Old  Town  Canoes”  from 
the  new  1920  catalog.  Thir- 
teen graceful  models  pictured 
in  natural  colors.  Complete 
list  of  accessories.  All  prices 
given.  First  cost  is  the  last 
— there  is  no  upkeep  to  an 
“Old  Town”.  Write  for  free, 
postpaid  catalog  today. 

OLD  TOWN  CANOE  COMPANY 

955  Fourth  Street 
Old  Town,  Maine,  U.  S.  A* 


Learn  Wiring! 
See  page  7 


“The  Ellis  Music  Master  Reproducer” 


made  for  all  phonographs.  Pleases  the  most  exacting 
music  lover.  Eliminates  twang.  Perfect  harmony  of  ac- 
companiments, individuality  of  artists,  voices  and  instru- 
ments reproduced  from  records  in  life  like  reanimation.  It 
sells  on  its  merits.  Send  10c  for  booklets  E,  “Hints  to 
Music  Lovers"  and  “Music  Masters."  Agents  wanted 
J.  H.  ELLIS,  P.  0.  Box  882,  Milwaukee,  Wisconsin 
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{Continued  from  page  43) 


plication  arising  from  the  fact  that  the 
velocity  is  varying  and  becomes  zero  at 
the  center.  A body  falling  along  any  other 
than  the  polar  shaft,  in  vacuo,  would  be 


sions  of  the  ball  we  find  the  time  values 
of  S”,  10*“,  14™,  15™,  counted  from  the  mo- 
ment the  body  leaves  the  surface  by  means 
of  a formula  for  simple  harmonic  motion  of 


Table  showing,  for  various  depths,  time  of  falling  thru  a shaft  In  vacuo  (along  polar  axis),  acquired  velocity* 
and  corresponding  resistance,  body  would  meet  in  air;  as  well  as  force  of  gravity  for  different  depths,  and  density 
of  air,  water  and  earth  material  (according  to  Legendre’s  Law). 


Depth 

Time  of 
Falling 
(In  V acuo) 

Acquired 
Velocity 
(In  Vacuo) 

Ft.  per  Sec. 

Air 

Resistance 
(For  Ball 
Six  Inches 
in  Diameter) 
Ft.  per  Sec, 

Density 
of  Earth 

Density 
of  Air 
in  Shaft 

Density 
of  Water 

Gravity 
Ft.  per  Sec. 

2.65 

.08* 

l.ot 

1,0 

32 

7,500  ft 

22  sec. 

693 

7 

2.7 

.08 

32 

2/0  mi. . . . 

5 min. 

9,450 

1,570 

3.5 

.10 

1.3 

30 

1,050  mi..  . . 

10  min. 

17,610 

9,860 

5.9 

.18 

2.2 

24 

1,480  mi..  . . 

12  min. 

20,250 

15,210 

7.0 

.21 

2.7 

20 

2,030  mi.*.  . 

14  min. 

22,680 

22,730 

8.5 

.25 

3.2 

16 

2,225  mi. . . . 
Center  of 

15  min. 

23,340 

25,030 

9.0 

.26 

3.4 

14 

Earth. . . . 

21  min,  3 sec. 

25,940 

39,640 

11.2 

.33 

4.2 

0 

*Note  that  a body  falling  in  air  will  be  stopt  even  before  this  point  is  reached  by  air  lesistance.  (7,500  ft. 
approx,  greatest  depth  yet  reached  by  man). 

fAll  densities  are  relative  to  density  of  water  at  surface. 

Note:  Water  at  earth’s  center  would  be  more  dense  than  surface  rock,  and  density  of  air  at  center  would  be 
one-third  that  of  water  at  the  surface. 


affected  by  the  earth’s  rotation  in  such  a 
manner  that  it  would  describe  the  arc  of  a 
spiral  curve,  the  law  of  motion  being  ex- 
tremely complicated.  All  that  can  be  said 
in  regard  to  the  deflection  under  such  cir- 
cumstances is  that  the  body  would  be 
thrown  toward  the  Eastern  wall  of  the  shaft 
and  after  falling  only  a distance  of  two 
hundred  miles  along  an  equatorial  shaft 
an  object  would  hit  the  eastern  wall  unless 
the  width  of  the  shaft  was  about  two  and 
a half  miles. 

Consider  now  the  effect  of  air  resistance 
upon  the  motion  of  the  body. 

Within  the  polar  shaft  (which  is  the 
only  case  we  can  consider  owing  to  the 
complications  arising  from  the  effect  of 
the  earth’s  rotation  upon  the  fall  in  other 
shafts),  the  air  will  increase  in  density  to- 
ward the  center  of  the  earth.  The  density 
of  the  air  in  terms  of  the  density  of  water 
at  sea-level  is  .08.  Its  density  at  lower 
levels  has  been  found  by  Legendre’s  law. 
(See  Table.)  And  increases  in  proportion 
to  the  distance  from  the  center  of  the  earth. 


a body  falling  in  a resisting  medium 
along  the  earth’s  polar  diameter.  See 
table.  We  find  that  the  retarding  force  of  ' 
the  air  is  so  great  that  the  body  is  brought 
to  rest  two  thousand  miles  below  the  sur- 
face about  fourteen  minutes  from  the  time 
it  started.  The  velocity  of  the  body  and  the 
retarding  force  of  the  air  are  equal  at  this 
point  and  amount  to  approximately  23,000 
feet  per  second  or  four  and  three-tenths 
miles. 

After  the  body  has  been  brought  to  rest 
it  will  start  to  fall  again  with  a new 
velocity  which  will  be  that  for  the  point 
where  it  is  brought  to  rest.  It  will  en-  j| 
counter  greater  air  resistance  than  before 
and  be  brought  to  rest  again.  This  process 
will  be  repeated  indefinitely.  Each  time 
the  velocity  will  be  less  and  air  resistance 
stronger  until  finally  air  resistance  will 
overcome  permanently  an  extremely  weak 
attraction  and  the  object  will  remain 
buoyed  up  by  the  air  a short  distance  from 
the  earth’s,  center. 

As  a matter  of  fact  the  tremendous  ve- 


At  the  qenter  its  density  is  .33  or  one-third 
the  density  of  water  at  the  surface.  If  the 
shaft  were  filled  with  water  instead  of  air, 
its  density  at  the  center  would  exceed  that 
of  surface  rocks. 

We  can  compute  by  simple  mathematics 
the  amount  of  this  retarding  force  for  a 
ball  six  inches  in  diameter.  Manifestly  we 
cannot  consider  a man  falling  down  a shaft 
so  we  will  assume  the  falling  object  to  be 
the  ball  mentioned  above.  From  the  dimen- 


locity  acquired  long  before  this  point  is 
reached  would  cause  the  body  to  be  com- 
pletely consumed  by  air  friction. 

Table  showing,  for  various  depths,  time 
of  falling  thru  a shaft  in  vacuo  (along 
polar  axis),  acquired  velocity,  and  cor- 
responding resistance,  body  would  meet  in 
air;  as, well  as  force  of  gravity  for  differ- 
ent depths,  and  density  of  air,  water  and 
earth  material  (according  to  Legendre’s 
Law). 


By  H.  WINFIELD  SECOR 

{Continued  from  page  18) 


Thus,  if  we  know  the  time  elapsed  be- 
tween the  origination  or  start  of  a sound 
wave  and  the  exact  time  when  it  strikes 
our  ears,  and  as  we  know  the  velocity  of 
sound  travel  thru  the  air,  1,132  feet  per 
second,  all  we  have  to  do  to  determine  the 
distance:  of  a locomotive  steam  whistle, 
for  example,  is  to  watch  when  the  steam 
escapes  from  the  whistle,  and  then  by 
means  of  a stop-watch  (or  an  ordinary 
watch)  count  the  number  of  seconds  it 
takes  the  sound  to  reach  us.  The  writer 
has  often  done  this  while  standing  on  a 
high  mountain  at  the  base  of  which  a rail- 
way wended  its  way.  It  is  a very  interest- 
ing experiment,  and  one  that  any  person 
can  easily  perform.  To  get  exact  results 
the  stop-watch  should  be  started  (or  the 
counting  of  the  second  hand  on  the  ordi- 
nary watch  started)  when  the  steam  is  first 
seen  to  escape  from  the  whistle,  as  it  will 
be  the  sound  caused  by  this  first  escape  of 
steam  that  you  will  hear  when  it  has 


reached  you.  As  soon  as  you  hear  the 
very  first  sound,  the  stop-watch  key  is 
closed,  and  the  elapsed  time  taken  note  of. 
The  air  line  distance  to  the  whistle  or  train 
will  then  be  the  number  of  seconds  elapsed, 
multiplied  by  the  velocity  of  sound,  or 
1,132  feet  per  second  for  70°  Fah.  See 
Fig.  4. 

THE  STORY  OF  THE  ECHO. 

We  have  all  been  amused  and  perhaps 
startled  in  our  younger  days,  when  walk- 
ing thru  a tunnel  or  visiting  a cave  where 
we  found  that,  if  we  talked,  whistled  or 
sang,  after  a short  period  we  could 
hear  our  voice  repeated  in  the  form  of  the 
well  known  echo.  The  echo  is  a common 
phenomenon  in  the  physics  of  sound,  and 
is  caused  invariably  by  the  reflection  of  the 
originating  sound  due  to  its  striking  some 
acoustically  reflecting  body  such  as  rock, 
wood  or  other  material  suitably  arranged 
so  that  one  or  more  of  the  reflected  sound 
waves  impinges  on  our  ears.  See  Fig.  5. 

{Continued  on  page  74) 
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The  New  York  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  your  spare  time — quickly, 
easily  and  thoroughly.  No  previous  training  or  experience  required.  Our  Home  Study  Course  has  been 
prepared  by  Mr.  L.  R.  Krumm,  Chief  Radio  Inspector,  Bureau  Of  Navigation,  N.  Y.  Radio  experts  able 
to  impart  their  practical  and  technical  knowledge  to  FOH  in  an  easy  to  understand  way,  will  direct  your 
entire  Course.  The  graded  lessons  mailed  you  will  prove  so  fascinating  that  you  will  be  eager  for  the 
next  one.  The  instruments  furnished  free,  will  make  it  as  eaSy  to  learn  the  Code  as  it  was  to  learn  to 
talk.  All  you  will  have  to  do,  is  to  listen. 


Big  Salaries 


Travel  the  World  Over 


Wireless  operators  receive  excellent  salaries  rang- 
ing from  $125  to  $200  a month  and  it  is  only  a 
stepping  stone  to  better  positions.  There  is  prac- 
tically no  limit  to  your  earning  power.  Men  who 
but  yesterday  were  Wirelesss  Operators  are  now 
holding  positions  as  Radio  Engineers,  Radio  In- 
spectors, Radio  Salesmen  at  salaries  up  to  $5000 
a year. 


A Wireless  Operator  can  visit  all  parts  of  the 
world  and  receive  fine  pay  and  maintenance  at  the 
same  time.  Do  you  prefer  a steady  position  with- 
out travel?  There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the  Commercial 
Wireless  or  with  the  Steamship  Companies. 


This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course 


FREE  Instruments 
and 

Text  Books 

We  furnish  free  to  all  stu- 
dents, during  the  course,  the 
wonderf  ul  recehnng  and  send- 
ing set  exactly  as  produced  in 
the  illustration. 'This  set  is  not 
loaned,  but  g^ven  to  all 
students  completing  the 
course. 


The  Transmitter  shown  is  the  celebrated  Omnigraph 
used  by  several  Departments  of  the  U.  S.  Govern- 
ment and  by  the  leading  Universities.  Colleges, 
Technical  and  Telegraph  Schools  throughout  the 
U.  S.  and  Canada.  Start  the  Omnigraph,  place  the 
phone  to  your  ear  and  this  remarkable  invention 
will  send  you  Wireless  Messages,  the  same  as 
though  you  were  receiving  them,  through  the  air, 
from  a Wireless  Station  hundreds  of  miles  away. 
When  you  apply  for  your  license,  the  U.  S.  Gov- 
ernment will  test  you  with  the  Omnigraph — ^the 
same  model  Omnigraph  as  we  furnish  to  our  stu- 
dents. Ask  any  U.  S Radio  Inspector  to  verify  this. 

FREE  Post-Graduate  Course 

A one  month’s  Post-Graduate  Course,  if  you  so  desire,  at 
one  of  the  largest  Wireless  Schools  in  N.  Y.  City.  New 
York — the  Wonder  City — the  largest  port  in  the  World  and 
the  Headquarters  of  every  leading  Wireless  and  Steamship 
Company. 


Easy  Pa3rments 

A small  payment  down  will  enroll  you.  We  will 
make  the  payments  so  easy  that  anyone  ambitious 
to  enter  the  fastest  growing  profession — Wire 
less — may  do  so. 

Send  for  FREE  Booklet 
Without  obligating  you  in  any  way,  send  for 
our  booklet  “How  to  Become  an  Expert  Wire- 
less Operator”  — it  is  free.  Mail  the  coupon 
below,  or  postal  or  letter — but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE, 

Dept.  12,  258  Broadway,  New  York  City. 

■ New  York  Wireless  Institute 

Dept.  12,  258  B’way,  N.  Y.  City. 

Send  me  free  of  charge,  your  booklet  “How  to  Become 
I an  Expert  Wireless  Operator,’’  containing  full  particulars 

■ of  your  Course,  including  your  Free  Instrument  Offer. 

I Name  

* Address  


City  or  Town 


State 
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$1.00  Postpaid 

SHAVES  WITH 
GILLETTE  BLADES 

equal  to  any  $5.00  safety  razor. 


I 


Rogers  Bros.  Safety  is  as  nearly  per- 
fect as  any  safety  razor  can  be  made, 
and  no  expense  is  spared  to  make  it 
the  very  best  ever  offered  to  the  user 
of  a high-grade  razor  at  the  lowest 
possible  price.  * 

Note  the  Rogers  Bros,  exclusive 
“HEXIGON  HANDLE”  with  a Guar- 
teed  Double  Silver-Nickel  Electroplate 
throughout.  Why  pay  Five  Dollars  for 
an  article  when  you  can  get  one  at 
an  advertising  price  of  One  Dollar. 
“Unnecessary  expense  can  be  cut  out 
through  the  direct-by-mail  selling.” 
— —Mail  This  Money  Saving  Coupon— 

D.  A.  R.  Sales  Company 

2521  17th  Ave.  So. 
MINNEAPOLIS,  MINN. 

Enclosed  find  one  dollar  for 
your  special  safety  razor  offer 


is  the  story  of  Peter  Perkins  and  bow  he  ac- 
cumulated $ 10,000  in  ten  years  by  investiner 
$25  a month  in  higrb-grrade  listed  stocks  and 
bonds,  on  a novel  plan.  ‘*Gettingr  Ahead**  is 
as  interesting:  as  anything:  you  ever  read. 
Thousands  have  read  it  and  are  now  ‘‘gettinff 
ahead**  financially  on  the  same  plan. 

You  will  be  fascinated  with  It.  But  better  etill.  It  will  shew 
you  a now  way  to  Invest  your  savings  tnonthly->-how  to  got 
interest,  pluu  a PROFIT,  on  your  money— without  eaerlficlng 
safety.  Wo  send  It  free.  WRITE  FOR  IT  TODAY. 

KRIEBEIz&CO. 

INVE/THEWT  BA.lKERy 

l41wSoudi  laSalleSt..C!uca^o 


Complete  Chemical  Apparatus 

First  - class  used  Microscope, 
Spectroscope,  accurate  balance, 
barometer,  glassware,  etc.  Also 
chemicals.  State  in  detail. 

A.  A.  CLARK 

207  W.  Main  St.,  Springfield,  Ohio 


Small  Capital  Starts  You 

I our  easy  payment  plan.  Begin 
now  and  get  your  share.  Wo  sell 
everything.  Write  today. 

Atlas  Moving  Picture  Co. 

SO  S3R&.  OoarbornSt..Cht«sM 
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THE  UNMUSICAL  PARLOR. 

Possibly  you  may  have  had  some  experi- 
ence in  the  direction  of  musical  or  rather 
we  should  say  unmusical  metal  picture 
frames,  glass  vases,  brass  candlesticks, 
chandeliers,  etc.,  which  possess  the  unde- 
sirable property  of  vibrating  in  sympathy  as 
certain  musical  notes  are  played  on  the 
piano  or  organ.  He  remembers  particu- 
larly one  dastardly  brass  picture  frame 
measuring  about  10  by  15  inches,  which  re- 
clined gracefully  on  its  easel  atop  the  piano. 
Every  time  the  note  one  octave  above  mid- 
dle “C”  was  struck,  this  frame  sizzed  and 
zizzed  for  several  minutes  and  caused  such 
an  horrible  discord  that  it  had  to  be  re- 
moved each  time  the  piano  was  played.  At 
another  time  a glass  vase  committed  the 
same  criminal  offense  and  had  to  be  re- 
moved from  the  piano.  Practically  every 
little  object  in  the  room  where  a piano  is 
situated  responds  to  sympathetic  vibration 
whenever  a note  or  chord  is  sounded  on  the 
piano  which  corresponds  to  the  fundamen- 
tal note  or  frequency  of  the  object  in  ques- 
tion. Altho  it  need  not  necessarily  be  the 
fundamental  note  that  is  played  which 
causes  the  trouble,  but  even  a harmonic 
will  do  it.  The  brass  tongs  and  other  trim- 
mings surrounding  the  open  fireplace  often 
prove  offenders  as  well  as  metal  piano 
lamps,  chandeliers,  stoves,  loose  window 
panes,  etc.  See  Fig.  6. 

(To  be  concluded.) 


In  one  of  my  talks  a few  months  ago,  I 
explained  how  advertising  reduces  prices. 
The  advertising  manufacturer  does  business  > 
so  much  more  easily  and  in  such  larger 
quantities  than  his  competitor  that  he  can 
pay  for  his  advertising,  make  a substantial 
profit  and  still  sell  you  his  goods  for  less. 

The  many  concerns  who  spend  thousands 
of  dollars  for  space  in  the  Electrical  Ex- 
perimenter every  month,  don’t  do  it  for 
love  of  the  magazine ! They  do  it  because 
it  costs  them  less  to  sell  their  goods  with  ad- 
vertising than  without.  That’s  why  they 
continue  to  advertise. 

Since  it  costs  them  less  to  do  business, 
they  can  naturally  give  you  better  prices. 

But  even  if  you  didn’t  save  a cent  by  buy- 
ing advertised  goods,  even  if  they  cost  you 
more  (which  they  never  do  for  the  same 
quality),  it  would  pay  to  trade  with  adver- 
tisers. No  manufacturer  can  afford  to  ad- 
vertise an  unreliable  product  or  service! 

The  immediate  results  of  any  advertising 
seldom  pay  for  its  expense.  In  order  to 
make  advertising  pay,  it  must  secure  regular 
customers.  Those  manufacturers  therefore, 
who  advertise  regularly  month  after  month 
in  the  Electrical  Experimenter,  must  be 
securing  regular  customers,  and  must  be 
giving  their  customers  complete  satisfac- 
tion. 


TK©  Aisaeit©^r 

By  JOSEPH  H.  KRAUS 

(Continued  from  page  44) 


sometimes — various  other  things,  and  is 
comparatively  cheap,  financially  speaking. 
The  model  hand  of  wax  is  carefully  bal- 
anced so  that  it  is  just  a little  heavier  at 
the  wrist  than  at  the  finger  tips.  The  finger 
tips  have  been  drilled  open  and  iron  ceres 
inserted  into  two  of  them,  the  wax,  of 
course,  being  carefully  smoothed  over  the 
holes  made  for  these  ^ores.  Iron  wire  an- 
swers the  purpose  very  well.  Of  course, 
a hand  must  be  obtained  which  will  have 
a peculiar  position  such  as  shown  in  the 
photograph  which  you  have  there.  This 
allows  for  a reasonable  rocking  motion 
and  results  in  the  subsequent  raps. 

“The  table  is  arranged  practically  the 
same  as  in  various  other  stunts  of  mine, 
namely,  two  wires  travel  up  the  legs  and 
terminate  at  the  top  in  an  electromagnet 
6 inches  long,  4 inches  in  diameter,  having 
a 1-inch  core.  This  is  wound  with  No.  18 
D.  C.  C.  magnet  wire,  making  quite  a 
powerful  magnet  and  inserted  in  the  table 
as  shown  in  the  diagram.  When  an  elec- 
trical contact  is  made  thru  to  a storage 
battery  conveniently  located  by  means  of 
switches  or  buttons  well  within  reach, 
sufficient  magnetism  is  created  to  tip  the 
hand  over  on  to  its  finger  tips  and  cause 
it  to  tap  out  the  desired  answer,  the  glass 
table  not  affecting  or  disturbing  the  mag- 
netic effect.  The  buttons  as  yon  see  are 
connected  in  parallel  to  the  same  wires 
and  so  placed  that  I can  move  around  and 
yet  control  the  hand  without  it  being  no- 
ticed. There  is  no  skill  required  in  the 
making  of  the  table  and  its  wiring  is  sim- 
pler yet.  The  contacts  in  the  legs  are  ar- 
ranged so  that  the  table  may  at  all  times 
be  moved  without  creating  suspicion  and 
yet  when  placed  over  the  floor  plates  im- 
mediately becomes  operative. 

(Continued  on  page  87) 


Many  of  you  will  probably  remember  the 
famous  “7  point”  gum  that  was  so  widely 
advertised  a few  years  ago.  Why  did  that 
advertising  campaign  fail?  Not  because  the 
advertising  wasn’t  good,— it  was  excellent. 

The  trouble  was,  the  gum  was  no  good. 
People  bought  it  once,  but  they  didn’t  keep 
on  buying  it. 

This  is  just  the  point  I am  trying  to  make 
about  the  firms  who  keep  on  advertising  in 
the  Experimenter.  The  fact  that  their  ad- 
vertisements appear  continuously  shows 
that  they,  unlike  the  , hewing  gum  people, 
are  keeping  their  customers,  by  giving  them 
prompt  service  and  their  “money’s  worth.” 

An  additional  protection  you  enjoy  when 
ordering  from  the  Experimenter’s  adver- 
tisers is  that  the  publishers  reject  all  adver- 
tising in  any  way  misleading  or  objection- 
able. 

Read  the  advertisements  in  the  Electri- 
cal Experimenter  carefully,— and  order 
from  them.  Remember,  the  advertisers  sell 
more  cheaply,  care  more  about  satisfying 
their  customers,  and  are  backed  up  by  the 
magazine ! 

Advertising  Manager. 


ONE  ON  EDISON. 

Years  ago  Thomas  A.  Edison  used  to  try 
to  instill  the  rudiments  of  science  into  the 
head  of  his  young  son  and  never  overlooked 
an  opportunity  to  use  some  every-day  hap- 
pening to  illustrate  some  principle  of 
mechanics.  On  this  particular  occasion, 
chancing  to  spy  a peddler  pushing  a hand- 
cart, the  great  inventor  cried:  “Now  there’s 
a good  example.  I don’t  suppose  you  can 
tell  me  why  he  pushes  the  cart  instead  of 
pull?  it.  I don’t  know  whether  the  man 
himself  could  answer.  I’ll  ask  him.” 

“My  good  man,”  said  the  inventor,  turn- 
ing to  the  peddler,  “why  do  yon  push  the 
cart  rather  than  pull  it?” 

“Cause  I ainta  da  boss,  yon  damma 
fool,”  was  the  unscientific,  tho  disconcert- 
ing answer. — San  Francisco  Argonaut. 


You  beneUt  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Hundreds  of  Burgess-trained  men  and  boys  have  advanced  to  better  positions  by 
means  of  the  practical  electrical  knowledge  easily  learned  at  home  by  this  method. 
Give  a little  of  your  spare  time  and  you  can  do  the  same. 

Home  Study  For  Beginners  and  Electrical  Men 


The  Burgess 
Service  is  so 
universally  suc' 
cessful,  that  we 
give  positive  as- 
surance of  per- 
fect satisfaction 
on  completing 
the  course  or 
money  refund- 
ed. There  are 
no  strings  tied 
to  this — y o u 
are  the  judge, 


This  home  study  course  is  based  on  the  years  of  practical  experience  of  Yorke  Burgess  who  gives 
personal  attention  to  each  student.  Burgess  students  are  invariably  promoted  and  get  better  salaries. 

Beginners  get  employment  in  electrical  work  after  taking  the  course  a short  while.  Burgess  students  are  in  demand,  over 
80  per  cent  are  now  engaged  in  electrical  work. 

triinr'V  ct  L'*  P'V  easy  to  learn— 

Jrlr  1 i-rlJr  i i easy  to  pay  for 

A simple  method  of  learning  practical  electricity — supplied  on  easy  payments,  including  apparatus,  instruments,  materials,  etc.  Start  any  time — 
stop  any  time.  Your  payments  cease  if  you  are  not  satisfied.  Send  for  Burgess  catalog  today.  Gives  full  information  without  cost  or  obligation. 

YORKE  BURGESS,  Supt. 

745  East  42nd  St.,  Chicago,  111. 
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BURGESS  BLUE  BOOK  I 
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a practical  and  handy  reference  book  for 

ELECTRICAL  MEN  AND  STUDENTS 

Contains  over  200  CALCULATION  FORMULAS  and  WORKED  OUT  PROS- 
LEMS  showing  their  use.  DRAWINGS  of  ELECTRICAL  MACHINERY  DE- 
VICES—INSIDE  CONNECTIONS— ALTERNATING  CURRENT  CALCULA- 
TIONS and  hundreds  of  every  day  problems  are  also  covered.  Recommended 
by  electrical  men  all  over  the  country.  Purchased  by  electrical  concerns  for 
their  employees  and  customers. 

PRICE  $1.00 

We  refund  your  money  If  the  book  does  not  meet  your  approval. 

BURGESS  ENGINEERING  CO.,  750  East  42nd  St.,  Chicago,  111. 

YORKE  BURGESS,  President 

Consulting  Electrical  Engineering.  Power  Plants,  R.  R.  Signals,  Electric 
Railroads,  Industrial  Problems  a Specialty.  Information  furnished  on  electrical 
subjects.  Inventions  perfected. 
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Electrical  Slide  Rule  i 

Invaluable  to  Any  Electrical  Man  ■ 

In  response  to  many  requests,  Mr.  Burgess  has  prepared  a set  of  simple  ■ 

and  concise  lessons  for  those  who  desire  to  take  up  the  use  of  this  I 

practical  instrument.  t 

A HIGH  GRADE  SLIDE  RULE  ■ 

in  a leather  case,  and  a COMPLETE  COURSE  OF  INSTRUCTION  Will  ■ 
be  supplied  at  a very  reasonable  I 

SPECIAL  COMBINATION  PRICE  I 

We  have  selected  the  best  rule  for  the  purpose.  The  simple  lessons  ■ 
will  enable  you  to  understand  its  use  thoroughly.  w 

Write  us  for  full  information  I 

BURGESS  ELECTRICAL  SCHOOL  I 

750  East  42nd  St.  Chicago,  III.  “ 


FOUND ! 

A book  which  relates  in  a manner  as  fascinating 
as  fiction,  the  romantic  side  of  electrical  engineer- 
ing, “ROMANCE  OF  A GREAT  FACTORY,” 

by  Charles  M.  Ripley,  presents  a striking  picture 
of  the  industrial  romance  encountered  in  the 
manufacture  of  modern  electrical  machinery.  Dr. 
Steinmetz,  the  eminent  engineer,  says  in  his  intro- 
duction to  the  volume:  “In  the  modern  factory 

there  is  far  more  romance  and  poetry  than  there 
has  ever  been  in  the  history  of  the  past.”  The 
general  public  does  not  realize  this.  “ROMANCE 
OF  A GREAT  FACTORY,”  written  in  non- 
technical language,  tells  the  story  of  electrical 
machinery  as  manufactured  in  the  General  Elec- 
tric Works  at  Schenectady,  New  York. 


1 1 1 u s t rated 
with  99  photo- 
graphs and  ar- 
tists’ drawings 

0 f scenes  i n 
and  out  of  the 
shop.  These 

1 1 1 u s t r ations 
alone  are  worth 
the  price  of  the 
book. 

“ROMANCE  OF  A GREAT  FACTORY”  is  a book  for 

everyone;  the  engineer,  student,  worker,  soldier  or 
sailor — in  fact,  a book  of  valuable  information  for  the 
GENERAL  PUBLIC.  Every  public  library  should  have  a 
copy.  Get  a copy  of  this  volume  and  learn  what  lies 
back  of  the  modern  machinery  which  drives  the  wheels  of 
commerce. 


ROMANCE  OF  A GREAT  FACTORY 


^ Roin£kiice 
oi  a 6reat  fukctory 

jn&king  its  first  bow  to  the  PubliCi 


Dr.  C.  P.  steinmetz 
Who  wrote  the  Introduction 


By  CHARLELS  M,  RIPL£Y  with  Introduction  by  Dr.  Steinmetz 

Price  2.00  net 

Trade  Selling  Agents— THE  BAKER  & TAYLOR  CO. 
354  Fourth  Avenue,  NEW  YORK 

Order  from  your  local  book  store,  or  send  $2.00  to  the  author, 
1414  Union  Street,  Schenectady,  N.  Y. 
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Mechanical 

Engineering 


Learn  at  Home! 


Employers  everywhere  are  looking  for  men 
with  mechanical  ability.  Splendid  salaries 
and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in  which 
you  can  learn  right  at  home  in  spare  time. 
For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  men  and 
women  just  the  training  they  need  for 
success  in  mechanical  engineering  and  more 
than  200  other  subjects.  Hundreds  of  thou- 
sands have  stepped  into  good  positions 
through  I.  C.  S.  help,  but  never  were  oppor- 
tunities so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work 
you  like  best  in  the  coupon  below,  then  mark 
and  mail  it  today.  This  doesn’t  obligate  you 
in  tbe  least  and  it  will  bring  you  information 
that  will  start  you  on  a successful  career.  This 
is  your  chance.  Don’t  let  it  slip  by.  Mark  and 
mail  this  coupon  now. 

— OUT  Hcne—  — — ^ 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6231,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X, 

□ OHEKflOAL  ENGINEER 

□ SALESMANSHIP 

□ ADVERTISING  MAN 
Q Window  Trimmer 
C Show  Card  Writer 

□ Outdoor  Sign  Painter 

□ RAILROADER 

□ ILLUSTRATOR 

□ DESIGNER 

□ BUSINESS  MANAGEUENT 

□ Private  Secretary 

□ BOOKKEEPER 
Q Stenographer  and  TypUt 

□ Cert.  Pub.  Accountant 

□ Traffic  Management 

□ Commercial  Law 

□ GOOD  ENGLISH 

□ STATIONARY  ENGINEER 

□ CIVIL  SERVICE 

□ Railway  Mail  Clerk 
Textile  Overseer  or  Snpt. 
AGRIOULTUllE  ■□  Spanish 
PonltryRatslng  Frenoh 
Aatomobllea  ■□  Italian 


ELECTRICAL  ENGINEER 

□ Electrician 
Electric  Wiring 
Electric  Lighting 

Electric  Car  Running 

□ Heavy  Electric  Traction 

□ Electrical  Draftsman 

Z]  Electric  Machine  Designer 
D Telegraph  Expert 

Practical  Telephony 

D MECHANICAL  ENGINEER 

□ Mechanical  Draftsman 
U Ship  Draftsman 

□ Machine  Shop  Practice 
ID  Toolmaker 

ID  Gas  Engineer 

□ CIVIL  ENGINEER 

□ Surveying  and  Mapping 

□ MINE  KOREM'NOUENG'U 

□ ARCHITECT 

□ Archlteotnral  Draftsman 

□ PLUMBING  AND  HEATING 

B Sheet  Metal  Worker 
Navigator 


Name 

Present 

Occupation, 


Street 
and  No., 


City. 


NOTICE  TO  AH1ATEURS: 


We  carry  in  stock 
practically  every 
known  piece  of  radio 
apparatus  on  t Ii  e 
market  today  that  is 
worthy  of  considera- 
tion, and  in  most 
cases  can  make  im- 
mediate shipment 
from  our  stock.  Due 
to  circumstances  over 
which  we  have  no 
control,  our  catalog 
will  not  be  ready 
May  1st.  as  adver- 
tised in  <iST.  Wo 
will  begin  mailing 
out  catalogs  about) 
the  15th  of  May. 
Agent.  Grebe  Mfg.  Co..  Distributor  Send  in  your  or- 
for  the  South  deis  and  they  will 

be  executed  promptly.  Catalog  requests  will  be  filled  as 
, Hoon  as  off  the  press.  Catalogs  positively  will  not  be  sent, 
unless  15  cents  in  stamps  is  remitted. 

NATIONAL  RADIO  SUPPLY  COMPANY 
808  9th  Street.  N.  W.  Dept,  140  Washington.  D.  C. 


Learn  Watchwork,  Jewelry  work  and 

' Fnffravino  trade  commanding  a good  sal- 

I;  Cillgl  dVlllg  ary,  and  your  services  are  always 
;■  in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 


Yon  benefit  by 


C%sttiiag  til©  Bocli© 
E.l©ctri^©<d  B^rlb©<d 
War© 

By  VAN  LOUIE  MARTIN 

{Continued  from  page  15) 


the  French  were  relieved  and  completely 
out  of  the  sector.  Compare  this  with  when 
five  weeks  later  the  French  troops  re- 
lieved ns  in  this  sector  they  were  with 
us  three  days  and  nights  before  allowing 
us  to  depart  for  the  rear.  I went  into  the 
lines  on  this  front  as  an  automatic  rifleman 
but  by  the  dawn  of  the  first  day  I had  been 
transferred  to  the  Battalion  Intelligence 
Department,  or  the  S.  O.  S.  platoon,  and 
placed  on  observation  post  at  once ; but 
my  experience  as  an  observer  is  another 
story.  Only  a few  days  had  elapsed  when 
one  of  our  scout  lieutenants  leading  a pa- 
trol thru  “No  Man's  Land’’  became  en- 
tangled in  the  enemy  barbed  wire  and  was 
electrocuted.  Upon  the  strength  of  this 
incident  and  probably  partly  due  to  my 
natural  mechanical  talent,  I was  selected 
as  one  of  two  from  our  outfit  to  immediate- 
ly be  sent  to  the  rear  to  attend  a French 
Electrical  School,  conducted  in  a small  vil- 
lage near  Gerardmer. 

It  was  here  I was  taught  the  gentle  art  of 
cutting  the  enemy  electrified  barbed  wire 
without  danger  from  the  current  to  my- 
self, or  comrades  and  without  the  enemy 
detecting  the  trick.  More  than  once  since 
that  time  have  I been  called  upon  to  do  this 
most  hazardous  night  work.  A wire  cut- 
ter’s outfit  consists  of  a rubber  suit  of 
union-alls,  a pair  of  gauntlet  rubber  gloves, 
half  knee  length  rubber  boots,  an  insulated 
“bridging”  wire,  and  an  insulated  pair  of 
wire  snips  of  holders.  The  glove  sleeves 
are  worn  underneath  the  coat  sleeves  and 
boot  tops  underneath  trouser  legs  to  keep 
out  the  water.  Just  before  going  on  a job 
a wire  cutter  has  taken  from  him  every 
weapon  of  defense,  as  well  as  his  belt,  gas 
mask  and  helmet.  He  will  have  a partner 
to  work  with  him  and  sometimes  two  sets 
of  partners  work  together,  one  set  holding 
the  wire  while  the  other  cuts  it.  He  leads  a 
patrol  over  “No  Man’s  Land”  to  a place 
of  hiding  near  the  entanglements  from 
where  they  are  supposed  to  keep  him  pro- 
tected, while  he  and  his  partner  go  forward 
and  cut  a panel  of  the  wires  for  them  to 
pass  thru. 

The  Germans  electrified  their  wires  in 
sections,  each  section  being  independent  of 
the  other.  Connected  in  the  circuit  of  each 
section,  and  located  at  front  line  head- 
quarters, is  a sensitive  gold  leaf  detector 
that  registers  any  fluctuation  of  the  cur- 
rent. Trained  upon  each  section  is  a ma- 
chine gun,  automatically  controlled  and 
connected  in  this  same  circuit.  Any  one 
cutting  this  wire  without  first  bridging  the 
gap  with  insulated  wire,  or  who  short  cir- 
cuits it  by  falling  into  it,  or  in  any  other 
manner  cause  an  interruption  of  the  current, 
will  immediately  cause  a small  bell  to  ring 
in  this  said  machine  gun  emplacement  and 
that  same  machine  to  automatically  traverse 
that  section  of  the  wires  with  bullets. 

The  Germans  usually  used  hydroelectric 
or  portable  gasoline  plants  with  which  to 
electrify  their  wires,  and  I will  say  here 
that  when  ever  the  Americans  took  over  a 
sector,  the  current  was  turned  into  the 
wires  of  that  sector  much  earlier  in  the 
afternoon  than  was  customary.  The  Ger- 
mans had  a custom  of  placing  a stumbling 
wire,  not  electrified  in  front  of  the  charged 
wires,  and  it  was  these  stumbling  wires, 
hidden  by  the  grass,  that  caused  the  death 
of  our  Lieutenant  Carter. 

In  October  we  had  our  first  snow  and  of 
course  most  all  vegetation  was  killed  but 
we  could  trace  the  live  barbed  wires  quite 
a distance,  with  the  aid  of  onr  glasses,  by 
the  streak  of  green  grass  that  was  yet 
growing  all  along  underneath  it. 
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How  To  Sell 
YOUR 
Real  Elstate 

Is  a Free  Book  that  Tells 

how  you  can  get  cash  for  your  property  by  using 
the  Simplex  Plans  for  Selling  Real  Estate,  which 
have  already  sold  more  than  5,000  properties  of  all 
kinds  in  the  U.  S.  and  Canada.  No  matter  where 
your  property  is  located,  these  successful  plans  will 
show  you  how  to  sell  it  yourself,  without  employing 
agents,  or  paying  commissions  to  any  one.  Don’t 
spend  a minute's  time,  an  ounce  of  effort  or  a cent 
of  money  trying  to  sell  without  first  reading  this 
important  book  and  learning  how  to  sell  your  prop- 
erty quickly,  economically  and  at  the  highest  pos- 
sible price.  The  reading 
of  this  book  has  saved 
property  owners  hun- 
dreds and  thousands  of 
dollars  in  commissions 
and  it  can  do  the  same 
for  you.  As  the  book 
is  sent  absolutely  free, 
you  have  everything  to 
gain  and  nothing  to  lose. 

Send  your  name  and  ad- 
dress at  once — a postal  will 
do — and  you  will  receive  by 
return  mail,  postpaid,  a 
copy  of  this  important  book, 
xoithout  cost  or  obligation. 

THE  SIMPLEX  CO.. 

Dept.  262,  1133  Broad- 
way. New  York. 


Quick  Results! 

“Sold  my  house  within  two 
weeks  by  following  the  Sim- 
plex Plans." — F.  Stark,  Wis. 
“Sold  for  cash  in  10  days." 
— W.  H.  Cartland,  Mass. 
“Sold  my  property.  Your 
plan  quickest  I ever  saw." 
— Johnson  String,  N.  J. 
“Soldmy  home  for  cash  within 
three  weeks." — M.E.Louns- 
herry,Okla.  “Soldmy  lots  for 
cash." — R.  P.  Moodie,  Ot- 
tawa, Can. 


The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a minute 
cuts  the  beard  smoothly  and  vrithout  slightest 
pull  or  irritation — feels  like  a gentle  massage. 
Can  be  used  with  or  without  electric  current. 

ADoserflofthe  X^ck  TrO  ShsiV  speak  well  of  it 

A barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal." 

A home  user  says — “The  most  pleasing  shave  I've 
ever  had  in  my  life.  Shaves  ray  face  closer  than  I 
used  to  shave,  but  there  is  no  after  Irritation  or  ill 
effects  as  I usually  get  from  another  razor." 

No.  1 Made  for  use  from  Light  Socket. 
No.  2 Made  for  use  from  Dry  Battery. 
Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Razor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

729-31  West  Broadway,  Council  Bluffs,  Iowa 


REBUILT  ELECTRIC  MOTORS 


General  Electric 

Westinghouse 

Crocker-Wheeler 

Emerson 

Century 

Wagner 

etc. 


AU 

Motors 
Guaranteed 
For  One  Year 


Motors  bought,  exchanged  and  repaired 
ELECTRICAL  SUPPLIES 

Wholesale  Prices 

Sockets,  wire,  tape,  loom,  fuses,  switches,  cut  outs,  etc. 

New  illustrated  catalogue  free.  Satisfaction  guar- 
anteed or  money  refunded. 

HYRE  ELECTRIC  CO. 

631  S.  Dearborn  St.  Chicago,  III, 


TCUflD  DllU  in  Ukulele,  Hawaiian  Guitar,  Violin, 
I rilUn  DAliJU  Mandolin,  Guitar,  Cornet  or  Banjo 

WoDderfol  new  system  of  teaching  note  marie  by  maU,  To  first 
papils  In  each  locality,  we  give  a $20  eaperb  Vloiin,  Mandolin, 
Ukalelo,  Guitar,  Bawaiin  Galtar,  Comet,  Tenor  Banjo  or  Banjo  abso- 
latelyfree.  Very  small  charge  for  lessons  only.  We  guarantee  suc- 
cess or  no  charge.  Complete  outfit  free.  Write  new.  No  obligation. 

SlINGERUNO  SCHOOL  OF  MUSIC.  Inc.  Dept.  41  CHICAGO,  ILL. 


HERE  AT  LAST 

A THOROUGH  INTERESTING  COURSE  IN 
ELECTRIC  WIRING,  EXPLAINED  AND  IL- 
LUSTRATED IN  SUCH  A WAY  AS  TO 
MAKE  IT  A PLEASURE  AND  NOT  AN 
ARDUOUS  STUDY.— WRITE  H.  K.  BLATCH- 
LEY,  Electrical  Engineer,  P.  O.  Box  1477, 
New  Haven,  Conn. 
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DETECTION  OF  NITRATES. 

Nitrogen  may  also  be  present  in  the  form 
of  nitrates  but,  since  nitrates  from  other 
than  organic  sources  are  much  more  com- 
mon than  nitrites,  their  presence  is  not  so 
indicative  of  contaminatio'n. 

First  prepare  a solution  of  phenol-sul- 
fonic acid  by  dissolving  15  grams  of  car- 
bolic acid  in  185  grams  of  concentrated  sul- 
furic acid.  Place  the  mixture  in  a flask 
and  immerse  in  a beaker  of  water  main- 
tained at  the  boiling  temperature  for  sev- 
eral hours. 

To  make  the  test  evaporate  100  cc.  of  the 
water  to  dryness  in  a porcelain  dish  placed 
on  a water  bath.  Add  2 cc.  of  the  phenol- 
sulfonic  acid  and  stirring  thoroly  follow  it 
with  10  cc.  of  distilled  water  and  5 cc.  of 
ammonia  water.  If  nitrates  are  present  a 
characteristic  yellow  color  will  appear. 

A simpler  nitrat  test  can  be  made  as  fol- 
lows : Evaporate  50  cc.  of  the  water  to  a 
few  drops  and  add  2 cc.  of  ccvncentrated 
sulfuric  acid  containing  a minute  quantity 
of  brucin.  If  a coloration  results,  nitrates 
are  present. 

ORGANIC  MATTER. 

In  making  this  determination  the  first 
step  is  to  prepare  a standard  solution  of 
potassium  permanganat  by  dissolving  in  one 
liter  of  distilled  water  0.395  gram  of  the 
salt.  Preserve  in  a clean,  well-stoppered 
bottle.  Also  prepare  a solution  of  sulfuric 
acid  by  pouring  very  carefully  18.5  cc.  of 
the  concentrated  acid  into  166.5  cc.  of  dis- 
tilled water. 

Then  measure  into  a clean  porcelain  dish 
100  cc.  of  the  water  and  add  10  drops  of 
the  sulfuric  acid  solution.  Warm  the  con- 
tents of  the  dish  nearly  to  boiling  and  add 
from  a burette,  drop  by  drop,  standard 
potassium  permanganat  solution,  stirring 
and  heating  after  each  addition.  Continue 
until  the  first  permanent  tinge  of  pink  ap- 
pears, i.  e.,  a pink  color  that  does  not  dis- 
appear on  stirring  and  heating. 

The  organic  matter  in  the  water  absorbs 
oxygen  from  the  potassium  permanganat, 
thereby  decolorizing  it.  By  taking  the  read- 
ings of  the  burette  before  and  after  the 
titration,  the  amount  of  permanganat  solu- 
tion used  may  be  obtained  and  this  will 
give  an  indication  of  the  quantity  of  organic 
matter  present.  Each  cubic  centimeter  of 
the  solution  used  means  one  part  of  ab- 
sorbed oxygen  per  million  parts  of  water. 
More  than  4 or  5 parts  per  million,  without 
some  known  source,  indicates  pollution. 

PHOSFATES. 

Potable  water  will  never  contain  more 
than  traces  of  phosfates.  To  detect  their 
presence  evaporate  100  cc.  of  the  water  to 
dryness,  moisten  with  a few  drops  of  am- 
monium molybdat  solution  and  warm  gently. 
If  a decided  yellow  color  results,  animal 
contamination  is  indicated. 

To  prepare  the  ammonium  molybdat  solu- 
tion, dissolve  15  grams  of  the  salt  in  100  cc. 
of  water,  adding  a little  ammonia  water  if 
necessary  to  effect  solution.  Pour  the  solu- 
tion with  constant  stirring  into  a mixture 
of  50  cc.  of  nitric  acid  and  50  cc.  of  water. 
Let  the  mixture  stand  in  a warm  place  for 
several  days  and  pour  off  the  clear  liquid. 

Lead:  One  method  of  testing  is  to 

evaporate  100  cc.  of  the  sample  to  10  cc. 
and  add  a few  drops  of  potassium  bichro- 
mat  solution.  If  lead  is  present  a yellow 
precipitat  results. 

If  another  test  is  desired  add  5 cc.  of 
ammonia  water  to  2 liters  and  follow  it  with 
acetic  acid,  until  the  water  reacts  acid  to 
blue  litmus  paper.  Evaporate  this  to  10  cc. 
and  pass  into  it  hydrogen  sulfid  gas.  A black 
precipitat  confirms  the  presence  of  lead. 

(Next: — “Mineral  analysis  of  water.’’) 
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Enjoy  These  Wonderful 
Health  Treatments 

In  Your  Own  Home! 


The  Amazing  J^ew  Source  of 
Health,  Energy  and  Eeauty 

Enjoy  wonderful,  sparkling  health!  Feel  the 
thrill  of  the  bounding  vitality  of  youth ! Increase 
your  store  of  energy,  revitalize  your  worn  out 
cells,  make  every  fibre  of  your  body  tingle  with  a new 
life  and  vigor!  All  this  you  can  have  through  the 
magic  of  Vi-Rex  Violet  Rays  right  in  your  own  home! 

Violet  Rays  penetrate  to  every  cell  in  the  body,  im- 
parting that  stimulating  vigor  which  brings  the  glow 
of  health,  tones  up  the  entire  system,  putting  life  into 
overtaxed  and  sluggish  tissues.  As  a quick  relief  from 
pain  Vi-Rex  has  no  equal.  Its  soothing  rays  quickly 
find  the  source  of  distress  and  afford  speedy  comfort. 
Headaches,  nervousness,  skin  blemishes  and  many  other 
complaints  vanish  as  if  by  magic  through  this  mar- 
velous treatment.  You  will  be  amazed  at  the  splendid, 
quick  results  through  the  use  of  this  wonderful  new 
Vi-Rex  Violet  Ray  Machine — right  in  your  own  home! 


Health,  vitality  and  beauty  are 
within  easy  reach  through  the  magic 
of  Violet  Rays.  Science  has  per* 
fected  a wonderful  new  machine  for 
home  use,  so  simple  that  a child  can 
operate  it.  and  absolutely  safe  and 
harmless.  Its  cost  is  so  trifling  that 
anyone  can  afford  to  own  it  and  you 
may  try  it  in  your  home  without  risk- 
ing a penny. 


How  These  Simple,  Delightful  Treatments  Benefit 

Vi-Rex  Violet  Rays  are  effective  for  a host  of  disorders  and  ailments.  Physicians  in  all  parts 
of  the  country  are  adding  this  scientific  outfit  to  their  equipment  and  recommending  its  use  to 
their  patients.  Beauty  specialists  have  long  realized  its  efficiency  for  inducing  a clear  and 
healthful  skin.  Until  recently  expense  prohibited  the  use  of  this  remarkable  health-building 
force  in  private  homes.  Now  the  practical,  inexpensive  Vi-Rex  Violet  Ray  Machine  enables 
everyone  to  enjoy  all  the  benefits  of  this  marvelous  treatment  at  home. 

The  Vi-Rex  Violet  Ray  Machine  is  not  a vibrator — does  not  shock 
or  jar  the  delicate  nerve  ends.  Its  effectiveness  is  obtained  through 
its  power  of  penetration — not  through  the  mere  manipulation  of 
surface  muscles.  There  is  no>  feeling  of  soreness  or  exhaustion  after 
use — only  a comforting,  agreeable  sense  of  relief. 

The  operation  of  the  outfit  is  simplicity  itself.  Current  from  your 
electric  light  socket  is  transformed  into  an  effective  healing  agent  as 
pleasant  to  the  senses  as  a ray  of  spring  sunshine.  It  may  be  used 
on  the  very  young  and  the  very  old  without  the  slightest  discomfort. 
No  shocks  or  jolts — just  a soft,  steady  ray  of  violet  light  filled  with 
an  abundance  of  health  and  energy.  (Special  equipment  is  supplied 
to  you  at  a trifling  cost  if  electric  current  is  not  available.) 

20  Home  Treatments  FREE 

You  don’t  have  to  take  any  risk  in  giving  Vi-Rex  Violet  Rays  a trial. 
For  a limited  time  we  are  making  a very  liberal  trial  offer,  which 
enables  you  to  prove  the  value  of  the  machine  before  you  buy.  Take 
twenty  free  treatments  in  your  own  home.  Use  this  marvelous 
machine  morning  and  evening  for  ten  days.  If  you  do  not  find  quick 
relief,  if  you  do  not  feel  better,  sleep  better,  look  better — send  it  back 
and  you  will  not  have  lost  one  penny.  This  special  offer  is  now  open 
for  a limited  period  only  and  may  be  withdrawn  any  time,  so  act 
quickly. 


Magic-Like 
Treatments  for; 

Asthma 

Goiter 

Boils 

Hay  Fever 

Blackheads 

Headache 

Catarrh 

Insomnia 

Colds 

Nervousness 

Corns 

Lumbago 

Constipation  Pimples 

Dandruff 

Rheumatism 

Ear  Troubles  Tonsilitis 

Eczema 

Sprains 

Send  For  Free  Book  / 


Write  to-day  for  our  free  book  describing  the 
wonderful  Vi-Rex  outfit  and  particulars  of  our 
unusual  10-day  trial  offer.  Read  what  hundreds 
of  users  say  about  the  Vi-Rex  and  the  aston- 
ishing results  which  have  been  obtained. 
Learn  why  it  is  the  most  economical  and 
practical  machine  of  its  kind  available.  ^ 
Find  out  how  Violet  Rays  will  help  you.  / 
Mail  the  coupon  or  send  a postal.  Do 
it  nowl 

Vi-Rex  Electric  Co.  . 

Dept.  45,  326  W.  Madison  St.  / 
Chicago,  III. 


VI* Rex  Electric  Co.,  Dept.  45 
/ 326  W.  Madison  St. 

/ Chicago.  III. 

Please  send  me  without  cost  or  ob- 
ligation your  free  Book  describing 
your  wonderful  Violet  Ray  Machine, 
and  details  of  your  10-day  Trial  Offer. 


’ City. 
State. . 
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wi+K  PH1^4rmorTires 

orr^r"^  TTiites  of  Satisfactory  service  is  furnished  vrith  every 

knnwUhaf  irmr  *®  manufacture  these  NN’ER  ARMOR  TIRES.  Everybody 

J h UL.L  VALUE  that  goes  into  any  article  manufactured  is  put  in  where  THEY  ARE  MADE. 

factory  to  the  jobber,  and  then  through  the  dealer  and  there  is  a large  over- 
Tht  ™,vwi  national  advertising,  the  price  is  double  or  more  than  the  actual  value  of  the  tire. 

of  value  to  any  tire.  All  they  add  is  profits  and  expense, 
n Pun'tvre  Proof,  prevent  blowouts  and  are  powerfully  built  for  rough 

usage,  and  best  of  all,  t hey  are  sold  direct  to  you— not  through  dealers.  NN’ER  ARMOR  TIRES  give 

sense  of  the  word.  You  cannot  find  another  tire  that  possesses 
the  nsl  of  NKIIPO  tcIow.  Don’t  deprive  yourself  of  the  economy  and  safety  gained  by 

the  use  of  NN  ER  ARMOR  TIRES,  Over  ahundred  thousand  satisfied  users.  Order  a complete  settoday. 


Armor  Heavy 
Size  Tire  Tube 

28x3 $3,75  $1.50 

80x3 4.00  1.50 

80x314 4.50  1.55 

82x3)4 4.75  1.60 

81x4 5.75  1.80 

32x4 6.00  1.85 


Armor  Heavy 
Size  Tire  Tube 

33x4 $6.25  $1.90 

34x4 6.50  1.95 

33x4 6.75  2.00 

86x4 7.00  2.10 

83x4)4 8.25  2.55 

84x4)4 8.50  2.60 


Armor  Heavy 
Size  Tire  Tuba 

36x4)4 $8.75  $2.65 

36x4)4 9.00  2.70 

37x4)4 9.25  2.75 

34x5 10.25  3.10 

35x6 10.50  3.15 

37x6 10.50  3.25 


« £ Et — xL  ^ i wijcij  ttriitiu,2iiice  accumpanies  oraer.  we  recommend  that  you 

express  charges  and  the  C.  O.  D.  return  charges.  With  your  order  for 
ur  f will  furnish  our  exclusive  agency  proposition,  which  wiU  give  you  an 
opportunity  of  establishing  a profitable  business  in  your  territory. 

Auto  Owners*  Tire  Factory,  Michigan  Ave.,  Dept.  84  Chicago 


YOUR  OWN  BUSINESS  AND  A BIG  INCOME  FROM 
TIRE  REPAIRING 

We  receive  hundreds  of  letters  from  enthusiastic  men  all 
over  the  country  who  are  making  $2000.00  to  $5000.00  a 
year  with  Vanderpool's  latest  improved  Tire-repairing  Outfits. 

28.000.000  TIRES  WEARING  OUT  EVERY  DAY 
The  field  is  enormous,  profits  are  great.  Motorists  in  your 
community  would  welcome  the  opportunity  of  having  their 
tires  repaired  and  getting  extra  mileage. 

VANDERPOOL’S  VULCAN  IZER  PRODUCES  MORE 
AND  BETTER  WORK 

The  Vanderpool  Springs  save  you  the  work  of  continually 
tightening  bolts,  once  set  they  are  always  on  the  job,  holding 
down  the  tiro  while  it  settles  in  the  ribbed-tread  molds,  until 
the  vulcanizing  is  finished,  resulting  in  perfect  retreads  with 
no  separation  or  blisters. 

Send  for  booklet  which  shows  latest  models  and  sizes  and 
tells  you  how  to  make  money  in  this  rapidly  increasing 
business. 

Write  now:  a day  lost  is  money  lost  forever. 

In  answering  Address  Dept.  9E. 


THE  VANDERPOOL  VULCANIZING  CO. 

SPRINGFIELD.  OHIO 


BATTERY  CHARGED  FOR  10  CENTS 


lu 


A 6 Volt  80  Ampere  Hour  storage  battery  in  good  condition  will  be  charged  from  1150  to  1280 
gravity  on  1 K.W.  Hour  or  unit  of  current  costing  3 to  15  cents  depending  upon  your  local  rate 
for  current,  by  the 

F-F  BATTERY  BOOSTER 

Magnetic  Rectifier  for  110-120  Volt  60  Cycle  Alternating  Current 

Bantam— Type  6-6  amp.  6 v.  battery $15  Bantam— Type  12-5  amp.  12  v.  battery.. $20 

Type  16-8  amp.  6 v.  battery 20  Type  112-6  amp.  12  v.  battery. 

Type  166-12  amp.  6 v.  battery 32  Type  1612-7  amp.  12  v.  battery. 

Type  1626-12  or  7 amperes  in  combination  for  6 and  12  volt  batteries  . 

Shipping  weight  complete  with  Ammeter  and  Battery  Clips.  11  to  15  pounds. 

All  outfits  do  the  same  work  except  as  to  time  to  complete  a charge. 

P^^t^Se  and  insui'ance  charges  with  remittance  for  parcel  post  ship- 

bulletin  No.  (2  describing  these  and  other  P-F  charging  apparatus  of 
^g^  capaci^es  and  of  other  voltages  and  cycles;  also  Boosters  that  operate 
on  Farm  Lighting  Plants  and  Direct  Current. 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohio' 


“MAC 

Vest  Pocket  Ammeter 

The  only  scientifically  constructed,  guaran- 
teed dry  cell  tester.  Simple  one-piece  alumi- 
num dial  construction  witli  no  soldered  con- 
nections makes  it  long  lasting  and  fool-proof. 
Genuine  Bakelite  case.  At  leading  dealers 
or  send  $1.25  with  dealer’s  name  to  the 

Inter-State  Auto  Parts  Co.,  me. 

1778  Broadway,  New  York  City,  N.  Y. 

No  ammeter  at  the  price  is  as  eood. 

No  ammeter  at  any  price  is  better. 


By  CHARLES  S.  WOLFE. 

(Continued  front  page  33) 


time  that  he  made  his  first  simple  bend  in 
a piece  of  glass  tubing  heated  over  a Bun- 
sen flame,  until  the  completion  of  his  first 
successful  lamp,  it  seemed  to  Johnny  that 
life  was  just  one  d hot  thing  after  an- 

other. Glass  in  general,  and  hot  glass  in 
particular,  has  several  annoying  habits. 
Any  one  so  minded  can  readily  demonstrate 
this  to  his  own  satisfaction,  and  almost 
before  Johnny  had  learned  that  he  could 
easily  blow  a bubble  of  hot  glass,  he  had 
found  that  he  could  even  more  easily  burst 
a bubble  of  hot  glass.  Then  there  had  been 
the  question  of  pumps.  At  the  outset, 
Johnny  had  known  just  a trifle  less  than 
nothing  at  all  of  the  methods  employed  and 
the  tools  used  to  produce  a vacuum.  He 
was  now  a wiser,  but  fagged-out  man. 
But  as  a reward  for  his  labors  he  had  built 
his  pumps,  had  constructed  gauges,  had 
created  bulbs,  had  mastered  the  trick  of 
sealing  in  electrodes,  had  conquered. 

Shutting  the  door  of  the  laboratory  be- 
hind him,  he  crost  to  the  table  and  picked 
up  a tube,  a three  electrode  De  Forest  type 
bulb  which  he  had  recently  constructed. 
Turning  it  over  idly  in  his  hands  he  fell 
to  musing.  Mentally  he  reviewed  the  fea- 
tures of  the  tube,  its  capabilities  and  its 
limitations.  Many  things  it  could  be  made 
to  do.  Many  it  could  not  be  made  to  not 
do.  Static,  just  for  instance.  Static!  You 
got  your  signal,  yes,  many  times  amplified 
under  the  proper  conditions,  but  the  way  it 
amplified  static  was  criminal! 

Why?  mused  Johnny,  why  can’t  it  be 
made  to  ignore  static  any  way?  What  is 
static,  iq  the  first  place ! The  accepted 
theories,  glib  enough,  raced  across  his 
mind  in  review.  The  attempts  that  had 
been  made  to  eliminate  it.  Circuit  after 
circuit,  loop  and  buried  antennae.  Yes, 
even  submerged!  Now,  thought  Johnny, 
arrange  your  circuits  as  you  will  and  your 
chain  is  no  stronger  than  its  weakest  link. 
In  trying  to  eliminate  the  static  disturbance, 
you’re  almost  bound  to  weaken  the  incoming 
signal. 

A couple  of  nights  later,  he  was  finished, 
and  his  handiwork  lay  before  him  ready  for 
the  test.  At  midnight,  he  straightened  up, 
disgusted.  Failure,  and  a bad  one  at  that. 
The  blame  thing  wouldn’t  function  at  all 
as  he  expected ; the  results  it  did  give  were 
far  inferior  to  other  bulbs  he  had  con- 
structed. In  the  darkness,  in  bed,  his  body 
resting,  but  his  mind  refusing  to  call  it  a 
day,  he  thought  on.  Suddenly,  as  if  a voice 
had  spoken  into  his  ear,  the  word  “Gas” 
came  to  him.  Gas ! Well,  he  would  try  it. 

The  decision  cost  a couple  of  weeks’ 
work.  Gas  after  gas,  from  coal  to  hydro- 
gen, had  gone  into  that  obstinate  tube  with- 
out helping  matters  in  the  least.  Thoroly 
disgusted  by  now,  he  straightened  up  one 
night,  tube  in  hand,  his  eye  searching  the 
particular  spot  on  the  wall  where  it  would 
give  him  the  greatest  satisfaction  to  shatter 
the  offending  bulb.  One  of  the  greatest 
inventions  of  the  age  trembled  on  the  brink 
of  destruction.  Then  his  hand  fell.  Com- 
bination! A couple  of  gases;  that  might 
be  the  secret.  Followed  more  wearying 
work.  Combination  after  combination  failed 
to  give  the  desired  results. 

One  evening,  more  listless  than  was  his 
wont,  he  came  into  the  laboratory,  prepared 
to  give  the  tube  another  test.  This  time  he 
had  filled  it  with  a previously  untried  com- 
bination. He  connected  the  bulb  in  circuit 
with  his  conventional  radio  apparatus,  using 
the  same  circuits  for  the  additional  elec- 
trodes that  he  had  used  thruout  his  experi- 
ments with  the  thing.  He  closed  the  an- 
tenna switch  carelessly,  and  lit  the  fila- 
ment, idly  making  other  needed  adjustments 
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with  one  hand  for  a smouldering  cigarette 
had  the  other  occupied.  Suddenly  there  was 
[a  roar  in  the  ’phones,  making  him  jump  in- 
voluntarily, then  silence — dead  silence. 

A quick  glance  showed  the  bulb  to  be 
-I  burning  the  same  as  before,  quick  readings 
I of  his  meters  showed  what  he  thought  to  be 
I proper  voltage  pressures  on  the  various  elec- 
trodes. Puzzled,  he  stript  off  the  headset, 
preparatory  to  searching  out  the  cause  of 
this  sudden  trouble.  Something  caused  him 
to  screw  off  the  cap  of  one  of  the  receivers, 
and  as  the  diafram  was  exposed  to  view  he 
gave  a whistle  of  astonishment.  BENT ! 
Pulling  it  aside,  he  glanced  at  the  magnets. 
Suspicion  waxed,  and  he  began  to  test  the 
windings.  A few  seconds  sufficed.  Startled, 

! he  laid  the  useless  ’phones  on  the  table. 
■‘Burnt  out,”  he  muttered. 
j,|  Sadly  he  surveyed  the  wrecked  headset. 

! ' The  only  high  resistance  receivers  in  the 
place.  Well,  anything  that  strong  ought  to 
make  some  impression  on  a polarized  relay. 
Suiting  the  action  to  the  thought,  he  soon 
hooked  a relay  in  the  place  previously  oc- 
cupied by  the  ’phones,  and  once  more  threw 
, in  his  antenna  switch.  With  the  lighting  of 
the  filament,  the  relay  at  once  gave  up  the 
1 ghost.  Thoroljr  aroused  now,  he  stood  star-  > 
ing  at  the  bulb.  An  inkling  of  the  truth 
burst  on  him.  He  must  be  receiving  a good- 
. ly  proportion  of  the  radiated  energy  of 
li  some  station. 

i Eyes  roaming  over  the  room  in  quest  of 
I something  to  substitute  for  the  ruined  relay, 
his  mind  in  a turmoil,  he  stood  before  the 
!j  wonderful  tube  irresolute.  Then,  struck  by 
' a sudden  idea,  he  grinned.  Pulling  open  a 
drawer,  he  brought  forth  a little  motor,  de- 
, signed  to  run  on  dry  cells,  a relic  of  his 
; first  experiments.  Chuckling,  he  turned  to 
j the  tube.  “I  guess  this  will  hold  you,  old 
! girl,”  he  laughed  aloud,  and,  disconnecting 
the  uselss  relay  and  sounder,  he  put  the 
motor  in  circuit.  Up  went  the  antenna 
switch  again.  With  a frantic  whirl  the 
armature  spun  dizzily.  Came  the  smoke  of 
burning  insulation.  With  an  oath  Johnny 
yanked  down  the  switch,  but  the  motor  was 
1 thru  for  that  evening.  Wireless  transmis- 
I sion  of  power  was  an  accomplisht  fact. 
i Johnny  Hartman  dropt  into  a chair,  and 
sat  staring  at  this  creation  of  his.  He  was 
in  much  the  same  predicament  as  a re- 
spectable hen,  who,  with  all  the  best  inten- 
tions in  the  world,  has  been  tricked  into 
, bringing  forth  an  eaglet. 

A thousand  unanswered  questions  racing 
I thru  his  mind,  he  strove  for  composure 
and  methodical  reasoning.  What  were  the 
i possibilities  of  this  marvelous  lamp?  Just 
:i  what  was  he  receiving,  and  from  where? 
j How  could  he  measure  the  energy  received, 
and  what  would  have  to  be  the  capacity  of 

the  meter  used?  What  ? And  then 

I that  queer  flicker  he  had  received  in  the 
I brief  instants  the  bulb  had  been  function- 
! ing.  Was  it  the  fluctuation  of  a -'urrent  of 
Heaven  alone  knew  what  strength  ? Or  was 
it  a phenomena  entirely  new  to  man  ? 

I He  was  seized  with  a desire  to  rush  forth 
! and  find  somebody — anybody — who  had 
knowledge  of  this  type  of  apparatus,  and 
bring  them  face  to  face  with  this  wonder, 
j But  second  thought  restrained  him.  Some 
j idea  of  the  possible  monetary  value  of  this 
invention  began  to  dawn  on  him,  and  he  was 
suddenly  very  anxious  that  no  one  should 
!|  get  an  inkling  of  the  things  that  were  tran- 
M spiring  in  his  humble  work  shop:  Despair- 
;j  ing  of  getting  his  thoughts  out  of  their 
l'  chaotic  state,  and  not  daring  to  experiment 
' farther  without  charting  his  course  and 
feeling  his  way,  he  put  out  his  light  and 
;j  went  to  bed.  But  not  to  sleep.  Long  he 
pondered,  and  some  time  in  the  night  a 
. thought  came,  staggering  in  its  immensity, 
fi  unthinkable,  and  yet — 

I The  next  morning  found  him  incapable  of 
going  about  his  daily  tasks.  Instead  he 
locked  himself  in  his  shop  and  worked 
feverishly  all  day  on  the  queerest  piece  of 
apparatus  that  he  had  yet  evolved.  Fin- 
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isht,  it  stood  cn  the  table  ready  for  test. 
With  trembling  fingers  he  connected  the 
tube  and  his  latest  product  in  the  tentative 
circuit  he  had  evolved.  He  dropt  into  his 
seat,  and  his  shaking  hand  reached  for  the 
antenna  switch.  Pausing,  his  nervous  fin- 
gers hovered  over  his  apparatus.  Long 
wave,  or  short?  Deciding  to  try  first  with 
the  longer  waves,  he  switched  in  a big  load- 
ing coil.  His  left  hand  closed  over  the 
handle  of  his  aerial  switch,  his  right  reached 
for  a snap  switch  near  at  hand.  Came  a 
click,  and  the  room  was  plunged  in  dark- 
ness. Simultaneously  the  grating  of  the 
blades  of  the  big  switch  sounded  in  the 
darkness. 

A queer,  flickering  light  hovered  over  the 
whole  front  of  the  big  mysterious  box  he 
had  given  the  day  to  building.  It  grew 
brighter,  waned,  grew  brighter.  Hartman’s 
breathing,  unknown  to  him,  filled  the  room 
with  hoarse  sound.  Vague  shadowy  blotches 
appeared  and  disappeared  on  the  front  of 
the  new  cabinet  where  that  weird  light 
played.  Hartman  was  tuning  frantically,  in- 
ductance switches  and  condenser  handles 
twirling  under  his  perspiring  touch.  And 
then,  suddenly  clear  cut  and  bright,  it  was 
there  on  the  cabinet  front,  the  moving  pic- 
ture. 

Incredible,  but  no  less  a fact.  A stately 
ship  rode  majestically  thru  a calm  sea,  the 
smoke  belching  forth  from  her  funnels,  the 
white  foam  curling  under  her  prow.  The 
sharp  exhalation  of  Hartman’s  pent-up- 
breath  broke  the  silence,  as  the  image 
blurred  and  faded  under  his  tuning  fingers. 
Again  and  again  came  images,  scenes  close, 
and  scenes  far.  On  an  extremely  long  wave, 
a lovely  island  somewhere  in  the  Pacific 
had  shown  in  riotous  color  for  a moment, 
to  be  followed  by  a setting  sun  in  some 
far  Western  state.  Overcome  by  his  emo- 
tions, unable  to  continue,  Johnny  snapt  on 
the  lights  and  disconnected  the  aerial.  He 
realized  now  that  on  the  table  before  him 
rested  in  very  truth — Aladdin’s  Lamp! 

The  only  way  in  which  he  could  account 
for  the  phenomena  he  had  just  witnest  was 
by  the  vague  theory  that  he  had  formulated 
the  night  before.  It  had  occurred  to  him 
that  light  rays,  traveling  thru  the  atmos- 
phere, caused  sufficient  friction  to  set  up  an 
E.  M.  F., — faint,  doubtless,  but  definite ; a 
current  faithfully  modulated  by  every  varia- 
tion of  the  ray  that  gave  them  birth.  There 
came  the  realization  of  the  power  placed  in 
his  hands  by  this  device  for  good  or  evil. 
Drunk  with  power,  he  arose,  graspt  a hot- 
wire ammeter,  determined  to  try  the  recep- 
tion of  power  once  more. 

As  he  feverishly  made  the  necessary  con- 
nections, it  occurred  to  him  that  if  his 
theory  anent  the  light  rays  were  correct, 
much  of  the  static  disturbances  must  be  due 
to  this  source ; perhaps  unknowingly  men 
had  been  listening  to  the  stars  for  years. 
Chuckling  over  this,  he  tightened  the  last 
post  with  his  right  hand  as  he  once  more 
threw  up  the  antenna  switch  with  his  left. 

Amid  the  crash  of  falling  hills  and  the 
darkness  of  fading  light,  Johnny  Hart- 
man’s soul  left  his  already  lifeless  body. 
Electrocuted  by  his  own  invention,  his  inert 
form  crashed  down  o‘U  the  table,  splintering 
to  dust  that  priceless  bulb. 

And  thus  they  found  him  many  hours 
later,  his  face  horribly  cut  by  the  frag- 
ments of  what  police  officer  Finnegan  called 
in  his  testimony  at  the  Coroner’s  inquest 
an  electric  light! 

(Finis) 

[This  story  is  based  on  actual  possi- 
bilities and  accords  with  the  cathode  ray 
telephotographic  apparatusi  for  transmit- 
ting pictures  by  wire  or  wireless,  as  de- 
scribed several  years  ago  in  this  journal. 
The  theory  is  right  and  it  certainly  seems 
that  if  some  genius  can  perfect  the  proper 
bulbs  and  auxiliary  details,  that  “movies” 
via  wire  or  radio  will  be  as  commonplace 
as  the  screen  movie  of  today. — Editors.] 
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hold  on  each  pulley,  that  is,  driver  and 
driven,  is  very  good,  but  where  the  belt 
becomes  loose,  this  does  not  appear  from 
the  writer’s  experience,  to  be  as  satisfac- 
tory as  the  45  degree  or  similar  angular 
drive.  A 30  degree  drive  is  also  very  good, 
this  lying  between  the  horizontal  and  the 
43  degree  drive.  From  the  45  degree  on- 
ward toward  the  90  degree  or  vertical  drive, 
the  efficiency  of  belt  transmission  appears  to 
fall  off  until  it  is  at  its  lowest  efficiency  on 
the  90  degree  or  vertical  angle.  This  is  the 
poorest  drive  possible  as  careful  tests  have 
shown,  and  as  much  as  66  per  cent  of  the 
power  at  the  driver  shaft  at  the  top  may 
be  lost  in  transmission  via  the  vertical  belt 
drive  to  the  driven  shaft  at  the  bottom. 

On  any  size  or  width  of  belt  drive  the 
highest  efficiency  is  always  obtained  when 
the  belt  is  cemented  or  made  endless,  as  it 
is  called  in  machine  shop  parlance.  If  the 
belt  is  to  be  laced,  a good  pig-skin  lacing 
is  about  as  satisfactory  as  any,  altho  there 
are  several  very  good  lacing  hooks  on  the 
market  which  work  very  well  if  properly 
installed.  But  on  small  drives  such  as 
bench  motor  work  and  other  small  ma- 
chines, laced  belts  are  not  eminently  satis- 
factory, and  an  effort  should  be  made  to 
make  a cemented  joint  in  the  belt,  of  uni- 
form thickness  with  the  rest  of  the  belt. 
There  are  available  from  belting  and  ma- 
chinery supply  houses  various  forms  of 
clamps  for  holding  the  two  ends  of  the 
belt  in  position  while  it  is  cut  and  properly 
tapered  to  make  a cemented  lap  joint,  where 
the  belt  cannot  be  removed  from  its  pulleys 
and  cemented  out  of  its  normal  position,  so 
that  one  can  work  on  it.  Various  turns 
sometimes  have  to  be  made  in  belt  drives, 
especially  with  round  belts,  a right-angle 
turn  being  shown  at  Fig.  2B. 

At  Fig.  2C  a useful  wrinkle  is  shown, 
where  an  idler  pulley,  which  is  usually 
mounted  on  an  adjustable  arm  counter- 
balanced by  a weight  or  else  a spring,  is 
brought  into  play  so  as  to  insure  the  proper 
arc  of  contact  on  the  smaller  pulley,  where 
a belt  drive  is  to  be  made  at  short  range. 
Generally  speaking,  and  wherever  possible, 
the  distance  between  centers  of  the  driver 
and  driven  pulleys  should  Fe  not  less  than 
three  to  four  times  the  diameter  of  the 
larger  pulley.  In  thousands  of  cases,  how- 
ever, and  wherever  there  is  no  other  way 
open,  the  scheme  shown  at  Fig.  2C  with 
the  idler  pulley,  is  very  sucessfully  used, 
and  the  friction  between  the  belt  and  the 
pulleys  is  efficiently  controlled  by  means  of 
the  idler  pulley. 

At  Fig.  2D  a novel  form  of  belt  drive 
is  illustrated  which  the  writer  saw  some 
years  ago  in  a large  electric  power  station. 
This  might  at  first  be  thought  to  be  ap- 
plicable only  to  small  motor  drives  and  the 
like  under  certain  special  or  freak  condi- 
tions, but  it  might  be  surprising  to  know 
that  the  driver  or  larger  pulley  was  the 
fly-wheel  of  a 500  H.P.  steam  engine,  while 
the  two  smaller  belt  pulleys  were  on  the 
shafts  of  two  200  H.P.  arc  lighting  dyna- 
mos. The  two  belts  past  over  the  fly-wheel 
pulley  in  the  maner  apparent  and  a very 
strong  frictional  contact  was  obtained  by 
this  novel  drive;  this  peculiar  arrange- 
ment having  been  necessitated  by  the  pe- 
culiar alinement  of  the  three  machines  in 
a certain  amount  of  floor  space  in  this 
power  station. 

The  method  of  obtaining  reversed  direc- 
(Continued  on  page  83) 


THE  REALITIES  OF  MODERN  SCI- 
ENCE. An  introduction  for  the  general 
reader.  By  John  Mills.  Illustrated,  322 
pages.  Cloth  covers,  size  6x8  inches. 
Publisht  by  the  Macmillan  Company, 
New  York,  1919. 

In  this  general  treatise  on  the  practicabilities 
of  modern  science,  the  author  has,  we  believe, 
given  the  layman  and  student  of  scientific  mat- 
ters, such  as  the  electron  theory,  much  food  for 
thought.  The  text  has  been  written  in  a clear 
style  and  in  the  few  places  where  mathematics 
appear  they  are  explained  so  that  anyone  can 
understand  them. 

The  author  starts  with  the  “Beginnings  of 
Knowledge”  and  speculates  philosophically  in  an 
interesting  manner  just  how  man  first  started 
to  use  tools,  how  and  why  he  first  made  fire, 
etc.  Then  he  tells  of  machines  of  the  ancient 
world;  weights  and  measures;  the  beginnings  of 
science;  the  realities  of  science;  the  molecular 
composition  of  matter;  some  uses  of  mathematics; 
rates  of  energy;  force — mathematically  consid- 
ered; molecular  motions  and  temperature;  mo- 
tions of  electrons;  interactions  of  moving  elec- 
trons, including  the  hypothesis  of  the  action  of 
magnets,  for  example — why  two  magnets  attract 
or  repel,  etc.  The  chapter  dealing  with  the  ex- 
planation of  the  famous  Millikan  experiments  is 
certainly  commendable  and  one  that  tells  the  story 
so  that  the  lay  reader  can  grasp  it.  All  in  all, 
the  work  is  highly  recommended  as  a “recreation 
in  scientific  literature,  but  for  the  student  who 
wants  to  learn  such  matters  quickly  and  thoroly, 
this  treatise  is  too  drawn  out  and  not  sufficiently 
illustrated. 


THE  ELEMENTS  OF  ASTRONOMY. 
By  Charles  A.  Young,  Ph.D.,  L.L.D. 
Profusely  illustrated,  464  pages  -f-  42 
pages  of  Uranography,  and  4 double 
page  star  maps.  Cloth  covers,  leather 
back.  Size  5pj  x 7)4  inches.  Publisht 
by  Ginn  and  Company,  New  York,  1919. 
Without*  a doubt  this  -well-known  astronomy 
test-book  by  Prof.  Young  is  the  best  that  can  be 
put  into  the  hands  of  the  average  student.  It 
should  prove  to  be  of  inestimable  value  in  all 
school  work,  and  equally  of  value  to  the  home- 
study  enthusiast.  The  illustrations  are  partic- 
ularly clear  and  plentiful  as  well.  One  is 
amazed  at  the  great  variety  of  subjects  covered 
in  this  one  book. 

For  example,  you  hardly  ever  find  a small, 
general  treatise  on  astronomy  which  says  very 
much  about  large  telescopes — but  Young  tells 
you  all  the  essentials  of  telescopy  in  clear  un- 
mistakable language.  He  explains  why  a refractor 
is  superior  to  a reflector  mirror  telescope,  and 
why  this  will  probably  always  remain  so. 

Every  single  fact  worth  knowing  on  astronomi- 
cal topics  can  be  found.  The  reviewer  tried  to 
stump  it — but  the  book  was  there  every  time 
with  an  answer.  Young  answers  such  questions 
as — What  is  the  ecliptic;  the  earth’s  interior; 
gravity;  the  azimuth  and  zenith,  photography  of 
heavenly  bodies;  the  mountains  of  the  moon;  the 
three  librations  of  the  moon  in  its  orbit;  is  there 
water  or  atmosphere  on  the  moon?;  sun  spots; 
solar  heat  constant;  sun  motors;  frequency  of 
solar  and  lunar  eclipses;  celestial  mechanics; 
the  sun’s  and  moon’s  tide  producing  powers;  tidal 
waves;  the  planets — how  to  know  them;  comets — 
their  photography;  the  spectoscopic  study  of  stars, 
etc.,  etc. 


PRINCIPLES  OF  TRANSFORMER  DE- 
SIGN. By  Alfred  Still,  Professor  of 
Electrical  Design,  Purdue  University.  Il- 
lustrated with  67  line  cuts.  204  pages. 
Cloth  covers.  Size  5)4  x 8 inches.  Pub- 
lisht by  John  Wiley  & Sons,  New  York, 
1919. 

There  has  been  a distinct  and  noticeable  dearth 
of  literature  on  transformer  design  for  some  reason 
or  other,  and  so  this  new  manual  of  design  by 
Prof.  Still  will  undoubtedly  meet  with  a ready 
response.  Of  course  the  subject  of  transformer 
design  cannot  be  treated  without  mathematics, 
but  the  author  has  managed  to  keep  most  of  the 
text  in  sufficiently  readable  form  for  the  non- 
mathematical  reader. 

The  various  types  of  transformers  are  discust 
and  examples  of  design  procedure  shown.  Dif- 
ferent methods  of  core  construction  receive  due 
attention,  as  also  the  insulation  and  ventilation 
of  transformers,  particularly  the  insulation  of  high 
potential  transformers.  Other  sections  cover  such 
practical  and  important  topics  as:  The  efficiency 

and  heating  of  transformers;  magnetic  leakage 
in  transformers;  procedure  in  transformer  de- 
sign; transformers  for  special  purposes — including 
those  for  large  currents  and  low  voltages;  con- 
stant current  transformers;  auto-transformers, 
showing  the  superior  efficiency  of  this  type  for  a 
certain  range  of  work  and  its  design  character- 
istics; induction  regulators  of  various  types  for 
single  and  polyphase  systems. 
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tion  of  the  driving  shaft  in  any  case  is 
shown  at  Fig.  2E,  and  this  is  quite  often 
done  by  crossing  the  belt.  In  some  cases, 
altho  they  are  not  very  desirable  owing 
to  the  power  lost  in  such  a drive,  belts 
used  under  such  conditions  having  been 
noticed  as  wide  as  from  six  to  eight  in- 
ches. But  this  practise  is  to  be  strongly 
condemned  and  the  reversal  of  direction 
derived  in  some  other  manner,  such  as  by 
means  of  suitable  friction  clutches  and  the 
general  arrangement  of  the  machinery. 
Proper  efficiency  of  the  drive  is  here  cur- 
tailed by  the  tendency  of  the  belt  to  turn 
away  from  the  pulley  before  it  completes 
the  proper  arc  of  contact,  i.  e.,  180  degrees 
of  the  pulley  circumference  or  more;  and 
also  due  to  the  slapping  and  friction  mani- 
fested between  the  two  rapidly  moving  sides 
of  the  crost  belt. 

The  speed -of  motors  and  line  shafting, 
etc.,  are  usually  taken  by  means  of  an 
ordinary  watch  and  speed  indicator  or  speed 
counter,  shown  at  Fig.  2F.  Engineers  usu- 
ally make  use  of  an  instrument  known  as 
the  “tachometer”  the  needle  of  which  indi- 
cates the  speed  in  revolutions  per  minute, 
directly,  without  using  any  watch  or  other 
attachments.  The  price  of  a tachometer  is, 
however,  quite  high,  while  the  ordinary 
speed  indicator  can  be  purchased  for  about 
two  dollars  or  less.  There  are  several 
other  methods  of  checking  up  the  speed 
of  machinery,  especially  where  large  pul- 
leys or  slow  moving  pulleys  are  in  ques- 
tion, where  a chalk  mark  on  the  pulley  or 
belt  can  be  accurately  counted  as  it  rotates 
or  passes  by  the  observer.  Using  the  speed 
indicator  shown,  there  is  provided  a fric- 
tion clutch  so  that  the  indicator  does  not 
move  around  the  dial  to  indicate  the  revo- 
lutions of  the  shaft  until  the  instant  that 
the  operator  wishes  to  start  his  minute  or 
one-half  minute  as  the  case  may  be,  as  he 
looks  at  the  second  hand  of  his  watch. 
The  rule  for  determining  quite  closely 
(ignoring  belt  slippage  which  is  always  a 
variable  factor),  by  counting  the  number 
of  times  the  chalk  mark  on  a belt  past  by 
the  observer  in  a minute,  is  as  follows: 

By  means  of  a tape  measure  or  a six-, 
foot  rule,  the  inside  length  of  the  belt  is 
first  determined,  then  a white  chalk  mark 
is  made  on  the  outside  of  the  belt  and  the 
machinery  started.  Say  this  belt  passes  by 
the  observer  ten  times  in  one  minute  and 
if  the  length  of  the  belt  is  thirty  feet,  then 
the  speed  of'  the  belt  in  feet  per  minute  is 
10  X 30  or  300  feet  per  minute.  With  a 
tape  measure,  or  else  by  computation,  the 
circumference  of  the  pulley  the  speed  of 
which  is  to  be  determined  is  carefully  meas- 
ured. Suppose  that  this  is  20  feet ; accord- 
ingly, the  speed  of  this  pulley  in  revolutions 
per  minute  (R.P.M.)  would  be  300  divided 
by  20  or  15  R.P.M.  The  circumference  of 
a circle  is  equal  to  3.1416  times  the  diam- 
eter. If  the  diameter  is  measured  in  inches, 
then  to  find  the  circumference  in  feet,  the 
product  should  be  divided  by  twelve.  Of 
course  this  is  all  very  simple  on  a slide 
■ rule  if  you  are  accustomed  to  using  one, 
and  if  you  have  much  of  this  work  to  do 
you  will  save  much  misdirected  energy  by 
at  once  going  to  your  nearest  engineers’ 
supply  house  and  buying  yourself  one,  and 
they  are  available  for  one  dollar  and  up. 
Here’s  how  to  make  a slide  rule  for  10 
cents — and  a very  accurate  one,  too,  so 
that  you  can  multiply  and  divide  decimals 
to  your  heart’s  content.  From  an  engi- 
neers’ supply  house,  such  as  Keuffel  and 
Esser,  New  York,  purchase  a sheet  of  ruled 
logarithmic  paper  for  a few  cents.  Cut  two 


’'Dorit  _ 

you  never  had  a chance! 

“Four  years  ago  you  and  I worked  at  the  same  bench.  We  were 
^oth  discontented.  Remember  the  noon  we  saw  the  International 
Correspondence  Schools’  advertisement?  That  woke  me  up.  ’ 1 
realized  that  to  get  ahead  I needed  special  training,  and  I decided  to 
let  the  I.  C.  S.  help  me.  When  I marked  the  coupon  I asked  you 
to  sign  with  me.  You  said,  ‘Aw,  forget  it ! ’ 

“ I made  the  most  of  my  opportunity  and  have  been  climbing  ever 
since.  You  had  the  same  chance  I had,  but  you  turned  it  down. 
No,  Jim,  you  can’t  expect  more 
money  until  you’ve  trained 
yourself  to  handle  bigger 
work.” 


r—  — — — -MTSAH  0«T  HCHC  — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

, Box  6230,  SCRANTON.  PA. 

I Explain,  without  obligating  me,  how  I can  qualify  for 
I the  position,  or  In  the  subject,  before  which  1 mark  X* 


There  are  lots  of  “Jims”  in  the 
world — in  stores,  factories,  offices, 
everywhere.  Are  you  one  of  them? 
Wake  up ! Every  time  you  see  an 
I.  C.  S.  coupon  your  chance  is  staring 
you  in  the  face.  Don’t  turn  it  down. 

Right  now  over  one  hundred  thou- 
sand men  are  preparing  themselves 
for  bigger  jobs  and  better  pay  through 
I.  C.  S.  courses. 

You  can  join  them  and  get  in  line 
for  promotion.  Mark  and  mail  this 
coupon,  and  find  out  how. 
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■ ■ Learn  Public  Speaking 

lU  Lessons 

Write— quick — ^for  particulars  of  this  extraordinary  offer;  an  opportunity  you  will  never  I 

forget  if  you  take  advantage  of  it.  Ten  lessons  in  effective  public  speaking  absolutely  FREE  to  those 
who  act  promptly.  This  offer  is  made  to  introduce  our  course  in  localities  where  it  is  not  already  known,  f 

NEW,  EASY  METHOD 


FREE  LESSON  COUPON 

NORTH  AMERICAN  INSTITUTE 

7445  Manhattan  Building  Chicago,  III. 


We  teach  you  by  mail  to  talk  before  club,  lodge,  board  meetings,  re> 
spond  to  toasts,  make  political  speeches,  etc.  Become  r.  powerful 
and  convincing  speaker,  overcome  stage  fright.  New  method,  easy  ^ t oty. 

Andsimnlp  Dn  nofc  lot  thi^  chfinop  vnn  ^ am  interested  in  your  course  in  Effective  Public 

ana  simpw.  comm  rac^^ou.  y speaking  and  your  offer  of  ten  lessons  free.  Please 

SEND  THIS  rntiAE  vO^lrvN  send  full  particulars.  This  request  places  me  under 

This  9i>«cfat  offer  of  Teo  Lessons  Free  is  made  strictly  for  iDtrodoctory  obligation  of  any  kind, 

purposes  and  for  a limited  time.  Write  oow  before  it  expires  and 
receive  full  particulars  by  return  mall*  No  obligatloo*  fiimply  ^ kt 
tear  off  and  mail  this  free  coopoo.  Dopti  7445  ^ iName.. 

NORTH  AMERICAN  INSTITUTE,  Manhattan  Biflg,,  Chicago 

Address , 
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0!Boy!  bul-  my  car  runs 

fine  wil'h  l-heALSOPALL SPARK' 
I have  no  more  sparK-  ^ 

plu6  iTOUblGS 


EQUIP  YOUR  CAR  AT  ONCE  WITH  THE 

"ALSOP- ALL- SPARK’ 


ALL-SPARK  IGNITION  CO.,  Inc.  - 13X  Water  St.,  New  York 


SAFE  — SIMPLE  — SURE 

It  eliminates  the  cost  of  new  plugs,  by  causing  old, 
cracked,  carbonized  and  oil  soaked  plugs  to  give 
powerful  sparks,  which  retards  carbon,  saves  gas, 
develops  greater  power,  and  insures  continued  driv- 
ing without  misfires. 

Control  is  from  a handsome  dial  on  dashboard, 
so  that  a low  voltage  hot  spark  can  be  used  for 
starting. 

NOTE: — This  device  does  not  contain  DANGER- 
OUS EXPOSED  SPARK  GAPS,  which  may  SET 
YOUR  CAR  AFIRE  and  make  your  engine  HARD 
TO  START. 

WRITE  for  our  great  Catalogue  of  GOVERNMENT  TESTS. 


Controlled  from  a handsome  dial  on  dashboard. 

PRICE;  4 cylinder  type  $7.50  with  money-back 
Guarantee 

DEALERS— AGENTS— SALESMEN— WANTED 


Motors,  Electrical  Toys  and 
Specialties  Are  Best 

Knapp  Goods  have  stood  the  test  for  29  years.  No  detail  In^^ 
construction  has  been  spared  to  make  them  the  best  that  money 
can  buy.  The  complete  Knapp  line  includes  Toy  and  Power 
Motors.  Gen- 

KNAPP'“LEADER” 


erators  and 
Dynamos.  Spe- 
cialties and 
Novelties  that 
amuse  and  in- 
struct. Fans, 
Rheostat. s. 
Compasses,  etc. 
And  Knapp 
prices  are  al- 
ways lowest. 
Always  insist 
on  Knapp 
Goods. 


KNAPP  DYNAMO  MOTOR 

Will  electroplate,  charge  storage  batteries,  run  lamps, 
motors,  train  of  cars,  induction  coils, — in  fact,  the  number 
of  experiments  it  can  be  used  for  is  unlimited.  Buns  on 
4 to  6 Volts  or  can  be  connected  to  run  on  110  Volta 
through  a transformer. 


An  efficient  and  reliable  motor  that  greatly  re- 
sembles the  big  motors  of  real  power  plants. 
Drives  from  either  pulley.  Two  speeds  and  reverse. 
A motor  that  you  will  be  proud  to  owu  and  one 
that  will  give  you  unlimited  service. 


Price,  Complete,  $9.00  Price,  Complete,  $5.00 

Order  to-day.  Or  your  dealer  can  secure  them  for  you.  DESCRIPTIVE  CIRCULAR  and 
CATALOG  of  celebrated  KNAPP  MOTORS  and  Electrical  Specialties  from  10c  up  mailed 
FREE  on  request. 


KNAPP  ELECTRIC  & NOVELTY  CO., 


523  West  51st  Street,  New  York  City 


LOOK,  FELLOWS— SOMETHING  NEW! 

WIRELESS  TELEPHONE  COURSE 

Covers  completely  the  theory  and  practice  of  Electricity,  Radio  and 
Wireless  Telephone.  A small  payment  Starts  you  in  this  easy,  interesting 
, course.  Immediate  action  will  assure  you  a good  future.  Vacuum  tube 
and  other  apparatus  furnished  each  student,  free.  Write  to-day  to 

Chicago  Electrical  Engineering  Company, 


i;i  READ  THE  CLASSIFIED  ADVERTISEMENTS  ON  PAGES 
ii„  116  TO  119.  YOU’LL  FIND  MANY  GOOD  THINGS  THERE 


strips  of  this  paper  about  one  inch  wide 
and  mount  them  on  two  pieces  of  card- 
board or  light  wooden  strip.  The  divisions 
of  this  paper  correspond  to  those  on  the 
standard  slide  rule  and  by  looking  at  one 
of  these,  or  in  any  handbook  describing  one 
of  them,  you  will  at  once  observe  how  to 
place  the  figures  from  one  to  nine  on  them. 
You  can  purchase  an  instruction  book  on 
slide  rules  for  fifty  cents  from  the  makers 
of  these  instruments. 

MEASURING  THE  LENGTH  OF  BELTING. 

It  is  often  necessary,  especially  where 
belting  is  to  be  ordered  without  seeing  the 
installation,  to  compute  the  length  of  belt 
quite  exactly,  which  is  required  for  cer- 
tain drives.  A method  of  doing  this,  used 
by  millwrights  and  engineers  very  exten- 
sively, is  illustrated  at  the  diagram  Fig.  3. 
This  method  is  based  on  the  solution  of 
the  hypothenuse  of  a triangle  by  geometry; 
it  is  apparent  that  the  length  of  the  belt 
required  to  connect  the  two  pulleys  shown 
at  Fig.  3 is  one  half  the  circumference  of 
the  large  pulley  D,  plus  the  half  circum- 
ference of  the  small  pulley  d,  plus  the  two 
slanting  sides  at  top  and  bottom  or  H and 
H.  Where  the  two  pulleys  are  of  the  same 
size,  H,  or  the  length  of  one  side,  is  the 
distance  between  the  two  pulley  diameters, 
and  is  equal  to  the  length  between  the 
pulley  centers  or  L.  However,  when  the 
pulleys  are  of  different  diameters,  which  is 
commonly  the  case,  then  H forms  the 
hypothenuse  of  a right  angled  triangle,  the 
base  of  which,  B,  is  equal  to  the  distance 
between  pulley  centers  or  L,  which  quantity 
is  easy  to  determine.  The  next  quantity 
which  we  have  to  determine  or  measure  is 
A or  the  altitude  of  the  triangle.  This  is 
equivalent  to  one-half  (D  minus  d).  The 
length  of  “H”  or  the  hypothenuse,  is  then 
found  from  the  formula  H = V -|-  Al 

It  is  evident  that  in  any  case,  all  of  the 
dimensions  must  be  either  in  inches  or  feet. 
The  length  of  the  belt  L in  inches  or  feet, 
as  the  case  may  be,  is  then  found  by  the 
following  algebric  expression : L = ^ 

(Dg  -)-  dg)  + 2 X H.  Where  and  d^ 
are  the  respective  pulley  circumferences. 

RELATIVE  SPEED  OF  PULLEYS. 

Probably  the  most  important  calculation 
which  the  young  electrical  machinist  is 
interested  in,  in  belt  drives,  is  the  relative 
speed  of  two  or  more  pulleys.  Taking  two 
pulleys  of  respective  diameters  D and  d,  the 
relative  speeds  are  in  the  same  ratio  as  the 
one  diameter  is  to  the  other.  In  any  case, 
the  dimensions  must  be  either  in  inches  or 
in  feet,  and  all  the  speeds  in  a given  prob- 
lem, figured  in  either  revolutions  per  sec- 
ond or  revolutions  per  minute.  Then  : 

sXd  DXS  DXS 

D = ; d = — ; s = ; 

S s d 

s X d 

S = 

D 

The  relative  speed  of  two  toothed  gears 
are  very  positive  as  there  is  no  slippage  of 
pulleys  or  belts  to  alter  the  relation  even 
in  the  slightest  degree,  and  the  speed  of 
the  driven  gear  is  exactly  proportionate  to 
the  ratio  of  its  number  of  teeth  and  the 
number  of  teeth  on  the  driver.  If  the 
driver  has  100  teeth  and  the  driven  50 
teeth,  then  the  ratio  of  the  small  gear  to 
the  larger  is  two  to  one  and  the  speed  of 
the  shaft  carrying  the  small  gear  will  be 
twice  the  speed  of  the  shaft  carrying  the 
100  tooth  gear.  If  the  50  tooth  gear  was 
made  the  driver  and  the  100  tooth  gear  the 
driven,  it  would  rotate  at  one-half  the 
speed  of  the  driver. 

{In  the  next  installment  we  will  consider 
the  various  forms  of  gear  and  chain 
drives. ) 
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drawn  out,  making  the  right  side  longer 
than  the  left  side,  the  sound  grows  fainter 
and  fainter  until  finally  it  is  practically 
zero.  As  the  tube  is  drawn  out  further,  the 
sound  increases  to  a maximum  and  then 
decreases  to  zero  again.  At  the  zero  points 
the  sound  coming  to  the  ear  is  practically 
silence;  the  waves  coming  from  each  side 
of  the  tube  are  opposite  in  phase  and  neu- 
tralize each  other  or  interfere.  The  above 
case  is  one  where  the  sound  waves  neither 
come  from  different  sources  nor  are  re- 
flected, the  difference  in  phase  is  produced 
on  waves  from  the  same  source  by  a change 
in  the  size  of  the  path  traversed. 

INTERFERENCE  BY  REFLECTION. 

Sound  waves  can  also  interfere  by  re- 
flection. Attach  a thin  cork  about  an  inch 
in  diameter  to  one  end  of  a brass  rod  three 
or  four  feet  long.  Clamp  this  rod  firmly 
in  the  middle  as  shown  in  Fig.  5.  Slip  a 
piece  of  glass  tubing  a little  over  an  inch 
in  inside  diameter  and  three  or  four  feet 
long  over  the  cork  as  shown  in  the  figure, 
and  stroke  the  brass  rod  longitudinally 
with  a resined  cloth.  A loud  shrill  note 
will  be  heard.  Now  scatter  some  cork  dust 
inside  the  glass  tube  and  repeat  the  ex- 
periment. The  cork  dust  will  be  agitated 
and  will  form  little  piles  at  regular  inter- 
vals (maximum  agitation)  alternated  by 
points  of  rest.  This  is  a case  of  interfer- 
ence by  reflection.  The  sound  waves  strik- 
ing the  cork  at  the  end  of  the  glass  tube  are , 
reflected  and  alternately  reinforce  and  neu- 
tralize each  other,  and  the  cork  dust  in  the 
tube  is  agitated  at  the  reinforcements  and 
remains  at  rest  at  the  neutral  points. 

INTERFERENCE  OF  LIGHT  WAVES. 

In  Light  interference  phenomena  are  al- 
most innumerable.  They  are  detected  in 
the  form  of  bands  {Interference  Bands). 
Since  light  is  a wave  phenomenon,  if  we 
cause  two  different  beams  coming  from  dif- 
ferent sources  or  two  parts  of  one  beam 
coming  from  the  same  source  to  arrive  at 
a point  in  opposite  phases,  they  interfere 
and  an  extinction  of  the  light  occurs ; where 
they  arrive  at  the  same  phase  reinforce- 
ment occurs.  The  above  condition  can  be 
brought  about  in  many  ways,  the  simplest 
being  by  the  reflection  of  the  beam  from 
two  surfaces  of  a thin  medium.  If  a 
plano-convex  lens  of  slight  curvature  is 
placed  on  a piece  of  plate  glass,  and  a 
ray  of  light  strikes  it  near  the  point  of 
contact  T,  the  ray  will  in  part  go  thru 
the  lens  and  be  reflected  at  C to  the  eye 
at  E and  in  part  will  go  thru  the  air  space 
and  be  reflected  from  D to  the  eye  at  F 
(F  and  E practically  coincide  because  of 
the  very  small  distance  between  D and  C). 
See  Fig.  6.  When  the  two  portions  of  the 
ray  AB  reach  the  eye  at  E and  F,  they 
will  differ  in  phase  by  the  difference  in 
length  between  the  lines  EC  and  DF,  and 
if  this  is  such  as  to  cause  the  rays  to  be 
in  opposite  phase,,  they  will  interfere  and 
the  eye  will  see  alternate  bands  of  bright- 
ness and  darkness  in  monochromatic  light 
or  alternate  bands  of  colored  light  in  white 
light.  (Since  white  light  is  composed  of 
different  colored  lights,  interference  will 
produce  darkness  of  different  colors  in  the 
different  bands,  and  overlapping  bright- 
ness of  different  colors.) 

Let  two  pieces  of  plate  glass  about  one- 
half  inch  wide  and  three  or  four  inches 
long  be  separated  at  one  end  by  a tbin 
sheet  of  paper  while  the  other  end  is 
clampt  tightly  together.  This  will  give  us 


This  Fine  Natrometer  Outfit 
Given 

to  Students  of  the  National  Radio 
Institute.  It  is  a wonderful  set, 
specially  made  for  us  and  comes 
in  neat,  strong  carrying  case.  Com- 
prises Standard  Automatic  Trans- 
mitting and  Receiving  Set  for  use 
throughout  the  course.  These  fine 
instruments  are  yours  to  keep  when 
you  finish  the  course. 

Special  Privileges  to  N.  R.  I. 
Students 

Students  of  the  National  Radio 
Institute  receive  the  following: 

Complete  combined  course  in  Wire- 
less Telegraphy  and  Telephony. 
(This  is  the  first  school  to  teach 
wireless  telegraphy  and  telephony 
by  mail.)  Special  Post  Graduate 
Course; 

Five  text  books  — one  hand  book 
— 46  Special  Lessons  and  18  per- 
sonal Examinations; 

Complete  natrometer  Home  Practice 
Set; 

Membership  in  the  N.  R.  I.  Relay 
League  and  handsome  blue  and  gold 
membership  pin; 

Large  Diploma  suitable  for  framing; 

Personal  Help  in  securing  a wire- 
less position,  and  endorsement  of 
institute  officials. 

Choice  of  correspondence  instruc- 
tion or  personal  class  at  either  of 
our  two  local  schools  in  Washington 
(Special  Summer  Class  Now 
Forming). 

SEND  This  Coupon  FOR  FREE  BOOK 

We  have  prepared  a book  telling  all  you  want 
to  know  about  wireless  and  the  future  it  offers 
you.  Startling  facts  you  are  interested  in  are 
freely  discussed.  It  tells  how  we  have  helped 
hundreds  of  ambitious  men  and  women  and 
how  we  will  help  you.  Send  the  coupon  TO- 
DAY or  write  to 

The  National  Radio  Institute 

America’s  First  and  Foremost 
Dept.  210 

I4th  & U Sts.,  N.  W.,  Washington,  D.  C. 


RadioTelegraphy  and 
Telephony  Can  Now 
Be  Mastered  at  Home 
By  Marvelous  New 
Method. 


'HROUGH  our  famous 
Home  Study  Course  and 
with  the  help  of  our  specially 
designed  Home  Practice  Appa- 
ratus (the  Natrometer)  you  can  now 
learn  both  Wireless  Telegraphy  and 
Telephony  in  a few  short  weeks,  in  your 
spare  time  and  at  home — without  incon- 
venience or  loss  of  time  from  work. 
Students  of  this  institution  have  finished 
the  course  and  secured  their  official 
license  after  approximately  only  three 
months’  study. 

FIRST  GRADE  LICENSE 
GUARANTEED 

Our  complete  course  is  so  thorough  and 
our  method  of  instruction  so  practical 
that  we  are  able  to  guarantee  that  after 
successfully  completing  our  course  you 
will  be  able  to  secure  a First  Grade  Gov- 
ernment Operator’s  License. 

SALARIES  UP  TO  $15,000  A 
YEAR 

Our  graduates  start  work  as  Senior 
Operators  at  $125  a month  with  all  living 
expenses  paid.  Advancement  is  rapid  to 
high  positions  with  bigger  pay,  as  fol- 
lows: — Radio  Aids  $6  to  $15  a day; — 
Aerial  Mail  Service  $1,500  to  $2,400  a 
year  and  10%  bonus ; — Radio  Inspectors 
$1,200  to  $3,500  a year; — Radio  Engi- 
neers $2,500  to  $15,000  a year.  Our 
Graduates  are  guaranteed  positions  upon 
securing  their  official  license  after  tak- 
ing our  course. 

TRAVEL  AND  SEE  THE 
WORLD 

or  locate  at  one  of  the  many  Land  Radio 
Offices  in  America.  Radio  presents  a 
broad  field  of  opportunity  and  activity. 
If  you  like  travel  you  can  visit  foreign 
countries— -if  life  on  the  sea  or  lakes  ap- 
peals to  you  there  are  positions  in  Coast- 
wise and  Lake  Shipping  Service — if  you 
are  best  fitted  for  indoor  work  and  pre- 
fer to  be  located  nearer  home  there  are 
the  Land  Stations,  Manufacturing  Plants 
and  Railroads  and  for  real  adventure, 
Aerial  Mail  and  Commerce. 


THE  NATIONAL  RADIO  INSTITUTE, 

Dept.  210,  14th  & U Sts.,  N.  W..  Washington.  D.  C. 

Send  me  your  Free  Book  “Wireless  the  Opportunity  of 
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^urse  in  Wireless  Telegraphy  and  Telephony — your  Post 
Graduate  Course,  Membership  in  the  N.  R.  I.  Relay 
League  and  your  Special  Wireless  Instruments  Offer. 
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NOW 

the 
time  to 
start  to  build 
your  own  per- 
manent, profitable 
battery  charging 
business.  Others  are 
making  big  profits  from 
HB  Battery  Charging 
every  month.  YOU  can  too. 
The  demand  for  reliable, 
high-grade  battery  charging 
was  never  better.  Start  NOW, 
with  HB  Equipment.  Anyone  can 
_ get  in  this  BIG  BUSINESS,  because 

you  can  install  and  operate  any  HB  Charger 
without  electrical  or  mechanical  knowledge. 
MAKE  HB  BATTERY  CHARGING  YOUR 
BIGGEST  MONEY-MAKER 
It  costs  only  10c  to  15c  each  to  charge  batteries — the 
customer  pays  75c  to  $1.50.  Figure  your  profits.  All 
HB  Chargers  are  sturdy,  dependable  and  absolutely  re- 
liable. Built  of  practically  wearproof  materials.  Noth- 
ing to  burn  out,  no  expensive  renewals  or  repairs. 
Plain,  honest,  profit-producing  service  2t  hours  a day. 
No  attention  except  occasional  oiling.  Use  power  from 
your  lighting  lines.  Big,  quick,  clean  profits,  easUy 
made. 

An  HB  Battery  Charger  for  Every  Size  Business 
CHOOSE  THE  SIZE  YOU  NEED 


SMALL  CASH  PAYMENT— BALANCE  ON  EASY 
MONTHLY  TERMS— Sold  on  Trial  Under  HB 
Absolute  Money- Back  Guarantee. 

All  HB  Equipment  is  sold  under  our  absolute  guar- 
antee of  complete  satisfaction.  You  run  np  risks.  If 
not  satisfied  after  using  any  HB  Equipment  10  days, 
you  may  return  it  and  receive  all  you  pay  us.  The 
HB  Monthly  Payment  Plan  is  an  additional  guarantee. 
Select  the  Charger  You  Need.  Check  the  Coupon 
Below.  Do  It  NOW 

Mark  on  this  coupon  the  HB  Charger  you  are  in- 
terested in.  Tear  it  out  and  mail  TODAY.  This  is 
your  BIG  CHANCE.  Let  us  help  you  start  your  own 
money-making  business.  Be  the  first  in  your  town 
to  have  an  HB  Charger.  Don't  delay.  Act  Now. 

TEAR  OFF  HERE  

Hobart  Brothers  Co.,  Box  57E,  Troy,  Ohio. 

Send  me  information  about  the  HB  Equipment 
checked  below,  and  tell  me  about  the  HB  Money-Back 
Guarantee  and  Trial  plan: 

HB  8-Battery  Charger  HB  Belted  Charger 

....HB  16-Battery  Charger  (Used  where  electric  cur- 

....HB  32- Battery  Charger  rent  is  not  available.) 
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Specialize  in  this  work  and  command  a 
better  position.  Learn  the  secrets  of  suc- 
cessful illumination  employed  by  the  big 
moving-picture  theatres. 

Motion  Picture  Electricity 

By  J.  H.  Hallberi 

280  pages,  handsomely  bound,  profusely  illus- 
trated. A remarkable  book  by  a practical  elec- 
trical expert.  Explains  all  electrical  terms,  formu- 
lae and  principles,  resistance  and  resistance  de- 
vices. electric  service,  wiring,  lighting,  etc.  Also 
contains  practical  suggestions  and  all  necessary 
reference  tables  on  wire  sizes  and  capacity, 
weights  and  measures,  heat  units,  etc.,  etc.  Ex- 
plains the  principles  of  correct  illumination,  both 
inside  and  for  advertising  purposes.  Instructs  in 
the  correct  projection  of  pictures.  Gives  prices  of 
equipment  and  cost  of  operation. 

Price  $2.50  Postpaid 

Wliether  you  are  a motion  picture  theatre  owner 
or  an  ambitious  electrical  maji  who  wants  more 
money,  you  need  this  book.  Order  your  copy 
today. 

CHALMERS  PUBLISHING  CO. 

Room  604,  516  Fifth  Ave.,  New  York  City 


An  electrical  book  of  66  motor  _ 

drawings  with  complete  instruc-  ,00 

tions  for  rewinding  and  reconnect- 
ing A.C.  motors.  Special  at 
Or  write  for  full  particulars  of  this  valuable  book 
SMITH  & SMITH  PUBLISHING  CO. 
Dept.  B.  1524  Lowrie  St.,  N.  S.,  Pittsburgh,  Pa. 


conditions  analogous  to  the  previous  ex- 
periment, i.  e.,  two  pieces  of  glass  sepa- 
rated by  a thin  wedge  of  air.  Stand  the 
outfit  on  its  wider  end  (Fig.  7)  and  place 
before  it  a Bunsen  flame  coming  from  a 
burner  having  a piece  of  asbestos  or  filter 
paper  soaked  in  a solution  of  common  salt 
at  its  tip.  The  flame  will  have  a bright 
yellow  color  due  tc  the  sodium  in  the  table 
salt,  and  will  for  practical  purposes  give 
monochromatic  light.  A series  of  black 
and  yellow  lines  will  be  seen  across  the 
plates,  the  black  denoting  the  neutral  light 
points  and  the  yellow  the  reinforced  points. 
This  experiment  must  be  performed  in  a 
fairly  dark  room.  The  explanation  of  the 
phenomenon  is  the  same  as  that  of  the 
previous  experiment. 

Most  everyone  has  noticed  the  colors 
coming  from  thin  liquid  films,  perhaps  the 
most  common  being  the  film  of  kerosene 
on  water.  The  wave  is  reflected  from  both 
the  faces  of  the  film  and  when  the  re- 
flected beams  reach  the  eye  in  opposite 
phases,  interference  colors  are  seen. 

The  classical  experiment  of  Thomas 
Young  performed  in  1801  was  the  first 
experiment  on  the  interference  of  light. 
The  method  is  illustrated  by  Fig.  8.  A 
beam  of  light  is  allowed  to  enter  a dark- 
ened room,  thru  a pinhole  H.  In  the  path 
of  the  beam  is  a screen  of  tinfoil  having 
two  small  holes  close  together  A and  B. 
If  either  A or  B is  covered  up  a bright 
spot  appears  on  the  wall  at  the  point  C. 
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Fig.  8.  Young’s  Experiment  Showing  the  In- 
terference of  Light.  A Beam  of  Light  Enters 
a Darkened  Room  Thru  a Pinhole,  H.  In  the 
Path  of  the  Beam  Is  a Screen  of  Tin-Foil 
Having  Two  Small  Holes,  A and  B.  in  It. 
If  Either  A or  B Is  Covered  Up,  A Bright 
Spot  Remains  on  the  Wall  at  the  Point  C; 
With  A and  B Open,  However,  a Round 
Bright  Spot  Surrounded  by  Alternate  Dark 
and  Light  Circles  Is  Formed  on  the  Wall. 
The  Light  Waves  at  A and  B Here  act  as 
Two  Waves  From  Two  Different  Sources,  A 
and  B,  and  “Interfere”  on  the  Wall  or  Screen 
at  “C.” 


However,  if  both  are  allowed  to  remain 
open  a round  bright  spot  surrounded  by 
alternate  dark  and  bright  circles  is  formed 
on  the  wall.  The  waves  on  reaching  A 
and  B act  as  two  waves  from  two  different 
sources  A and  B,  and  interfere  on  the  wall. 

Obviously,  since  electric  and  wireless 
radiations  are  waves,  interference  phe- 
nomena occur,  but  their  discussion  tho 
similar  is  beyond  the  scope  of  the  paper. 

(To  be  continued) 
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I ATTENTION!!!  | 

RADIO,  ELECTRICAL  and  { 
CHEMICAL  laboratory  o'wners, 
refer  to  our  monthly  laboratory 
prize  photo  contest  for  prizes 
offered  for  laboratory  pictures.  We 
have  not  received  any  worth  while 
photos  for  several  months.  Now  is 
the  time  to  get  busy  with  that 
camera  and  take  a photo  of  your 
“Lab,”  and  do  not  forget  one  of 
yourself!  The  more  good  ones  we 
get,  the  more  we  will  publish, — so 
send  us  some  “real  Lab”  photos  by 
the  very  next  mail,  won’t  you? 
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WE  WILL  SEND 
, YOU  ANY  DIAMOND, 
WATCH,JEWELRY.SH0WN 
IN  OUR  CATALOG  FOR 

_ FREE  EXAMINATION 

.There  are  128  illustrated  pages 
^ Diamond  Rings,  Diamond  La 
.Vallieres,  Diamond  Ear  Screws. 
^ Diamond  Scarf  Pins,  Diamond 
^ Studs,  Watches,  Wrist 
patches;  also  our  won- 
utdiXderfully  showy  assembled 
v^m\\\li///V  Solitaire  Diamond  Clus- 
'X  ters.  Oar  Catalog  shows 
[^all  the  standard  world 
renowned  Watches — 
‘ .solid  gold  and  gold 
.filled  cases.  Splen- 
^ .did  bargains  in  25 
l/h/SyeBr  guaranteed 
arches  on 
credit  terms 
,as  low  as 
^$2.50  a 
month. 
We  Accept 
^liberty 


We 
are 
offering 
wonderful 
values  in 
these  and  all  - 
other  Diamond 
Rings,  at  $50,  _ 
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{Continued  from  page  74) 


“Four  posts  are  placed  in  the  table  top 
and  thin  flexible  wires  of  the  same  size 
are  fastened  to  them.  These  posts  may  be 
of  wood  or  may  be  nickel-plated  as  de- 
sired. The  wires  fasten  into  the  four  glass 
corners  of  the  glass  table,  thru  which  tiny 
holes  have  been  drilled  or  other  suitable 
fastening  means  substituted  which  fasten- 
ing means  do  not  have  to  be  very  elaborate, 
as  the  weight  of  the  arm  and  hand  is  quite 
negligible.” 

“That  is  all  very  fine,  Professor,”  I said, 
“but  how  did  you  know  what  card  I had 
chosen  from  the  deck?”  “My  dear  man,” 
he  continued,  “you  are  a worse  magician 
than  I thought  you  were.  Only  a month 
or  so  ago  I told  you  of  the  universal  pack 
and  here  you  turn  right  around  and  for- 
get it.  In  addition,  you  will  find  that  the 
hand  will  rap  better  upon  the  table,  caus- 
ing a louder  sound  than  on  the  glass,  and 
sometimes  the  effect  is  clearly  enhanced  if 
this  is  done.”  “Yes,  but  what  made  it  tap 
in  time  with  the  music  when  you  were 
sitting  at  the  table?”  “Look  under  the 
table,”  he  said,  “and  you  will  see.”  A tele- 
graph key  in  a convenient  position  revealed 
there  told  me  the  answer — which  accounted 
for  the  speed  of  the  taps  transmitted. 


By  EMERSON  EASTERLING 

{Continued  from  page  63) 


and  startles  the  world  that  light  didn’t 
have  any  specified  speed  limit  and  that  it 
didn’t  always  follow  the  nearest  path  be- 
tween two  points  that  school  children  are 
forever  talking  about,  but  that  it  sidled  up 
toward  Old  Sol  on  its  transetheral  trip 
from  some  speck  in  space  way  off  in  an- 
other solar  system  to  our  observatories. 
In  the  light  of  Lorentz’s  and  Zeeman’s 
dope,  I can’t  see  that  Al’s  line  is  so  start- 
ling. Of  course  he  has  his  place  in  the 
sun  along  with  the  other  knows. 

“Thomson  and  Drude  tells  ’em  that  the 
electrons  move  through  atoms  of  metal  like 
two  per  cent  through  a sieve ; and  from 
that  they  began  to  try  and  find  a place  for 
the  electron.  We  now  have  it  sized  up  as 
going  to  form  everything  from  solid  ivory 
to  the  paper  the  Peace  Treaty  was  scribbled 
down  on.  They  tell  us  that  atoms  are  built 
up  of  electrons,  that  molecules  are  built  up 
of  atoms,  and  that  that  ring  on  your  finger 
is  built  up  of  ” 

“Brass!”  I shouted  before  he  could  beat 
me  to  it. 

“Anyway,”  he  went  on,  “the  electronic 
theory  of  the  composition  of  matter  bears 
a striking  resemblance  to  our  solar  sys- 
tem. The  electrons  in  the  atoms  resemb- 
ling our  planets  in  action.  In  fact  it  is 
often  referred  to  as  an  ‘ultra-minute’  solar 
system. 

“And  how  do  we  know — from  this — -but 
that  we  are  to  something  else  as  the  germs 
and  bacteria  are  to  us — or  worse  yet,  that 
our  Earth  is  but  an  electron  to  some  im- 
mensely greater  constitution ; and,  on  the 
other  hand,  that  the  electron,  as  we  con- 
ceive it,  an  indivisible  particle  of  electric- 
ity, is  as  divisible,  could  we  but  fathom  it, 
as  is  our.  Earth? 

“It’s  a big  world,  as  the  boy  from  the 
country  said  after  a trip  into  an  adjoining 
county,  but  the  universe  is  so  much  bigger 
that  the  Earth  with  its  world  is  hardly  in 
it.” 

“Where  is  it  then,  if  it  isn’t  in  the  uni- 
verse?” I put  to  him  laughingly.  But  that’s 
neither  here  nor  there. 


The  progress  of  the  paist, 
as  well  as  that  of  the  future, 
is  measured  by  criticism — for 
criticism  exists  only  where 
there  is  faith  in  ability  to 
improve. 

We  do  not  criticise  an  ox 
cart  or  condemn  the  tallow 
dip,  for  the  simple  reason  that 
they  are  obsolete.  During  the 
reconstruction  period  through 
which  our  country  is  now 
passing,  if  the  public  does  not 
criticise  any  public  utility  or 
other  form  of  service,  it  is  be- 


cause there  seems  little  hope 
for  improvement. 

The  intricate  mechanism  of 
telephone  service  is,  under  the  ; 
most  favorable  conditions,  sub- 
ject to  criticism,  for  the  reason  l 
that  it  is  the  most  intimate  of  j 
all  personal  services. 

The  accomplishment  of  the  | 
telephone  in  the  past  fixed  the 
quality  of  service  demanded  i 
today;  a greater  accomplish- 1 
ment  in  quality  and  scope  of 
service  will  set  new  standards 
for  the  future. 
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sustain  four  ounces  of  iron,  but  which  when 
capt,  according  to  his  method,  with  finest 
steel  and  close  fitting,  could  support  twelve 
ounces.  But,  he  calculates,  on  the  greatest 
force  of  a combination,  or  rather  a united 
nature  is  seen  when  two  stones,  armed  with 
iron  caps  are  so  joined  by  their  concurrent 
or  contrary  ends,  that  they  mutually  at- 
tract and  raise  one  another.  In  this  way,  a 
weight  of  25  ounces  of  iron  is  raised,  while 
either  stone  uncapt  lifted  but  four  ounces. 

Now  Galileo  went  far  beyond  this,  since 
he  was  able  to  fashion  by  his  other  artifices, 
small  stones  of  extraordinary  power,  such 
as  the  one  he  speaks  of ; — saying  it  weighed 
six  ounces  and  uncapt,  it  could  support  one 
ounce  only — whereas  when  suitably  capt  it 
could  life  one  hundred  fifty  ounces  or 
twenty-five  times  its  own  weight.  He  had 
this  stone  with  him  when  writing  his 
“Dialogue”  of  1632,  when  he  speaks  of  its 
being  still  in  his  possession.  Later,  he  ap- 
pears to  have  presented  it  to  the  Grand 
Duke  Ferdinand  the  second,  as  we  gather 
from  Castelli’s  “Discorso  Sopra  la  Cala- 
mita.” 

I have  seen  a small  stone  only  six  ounces 
in  weight,  capt  with  iron  by  the  exquisite 
diligence  of  Signor  Galileo,  and  presented 
by  him  to  the  most  serene  Grand  Duke, 
which  holds  suspended,  fifteen  pounds  of 
iron,  worked  into  the  form  of  a sepulchre. 

This  stone  is  now  preserved  in  the  Trib- 
una de  Galileo,  in  Florence,  Italy,  and  after 
300  years,  still  holds  as  firmly  as  ever,  its 
weight  of  15  pounds ! Is  this  not  remark- 
able? The  weight  as  just  stated,  is  in  the 
form  of  a tomb,  a form  which  was  prob- 
ably suggested  by  the  legend  of  Mahomet’s 
coffin  supported  in  mid-air  by  lodestones. 

Galileo  had  always  great  admiration  for 
Gilbert,  and  for  his  great  work  “De  Mag- 
nete”  publisht  in  1600.  This  book,  which 
came  into  his  hands  by  chance,  appealed  to 
him  for  two  reasons,  just  because  its  argu- 
ments traversed  many  of  the  principles  of 
the  Aristotelian  school,  and  secondly  be- 
cause it  contained  a number  of  original 
experiments,  coupled  with  philosophical  re- 
flections of  a far-reaching  kind;  all  of 
which  appealed  to  his  free  and  daring 
spirit. 

There  are,  according  to  Gilbert,  many 
myths  and  superstitions  about  lodestones. 
For  example,  that  a lodestone  rubbed  with 
garlic  does  not  attract  iron  nor  also  when 
in  the  presence  of  a diamond.  There  is 
another  assertion  that  a lodestone  placed 
unawares  under  the  head  of  a sleeping 
woman,  drives  her  out  of  bed  if  she  be  an 
adulteress,  or  that  by  its  fume  and  vapor 
the  lodestone  is  of  use  to  thieves  as  if  the 
stone  were  by  nature,  given  to  promote 
thefts,  in  that  it  withdraws  bolts  and  opens 
locks  as  Serapio  insanely  imagines. 

DISCOVERY  OF  THE  LODESTONE. 

In  concluding,  let  me  quote  from  Gil- 
berts “De  Magnete”  publisht  way  back  in 
1600,  or  over  300  years  ago. 

“This  stone  is  commonly  called  magnet 
either  after  its  finder  (not  Plimp’s  mythi- 
cal herdsman,  copied  from  Nicauder,  the 
hobnails  of  whose  shoes  and  the  front  of 
whose  staff,  were  held  fast  in  a magnetic 
region,  while  he  was  pasturing  his  cat- 
tle), or  after  the  district  Magnesia  in  Mace- 
donia, abounding  in  lodestones ; or  after 
the  city  of  Magnesia  in  Ionia  of  Asia 
Minor  on  the  River  Meander ; hence 
Lucretius  writes — ‘It  is  called  Heracleus 
from  the  city  of  Heraclea,  or  after  the  un- 
conquerable hero  Hercules,  because  of  its 
great  strength  and  its  power  and  dominion 
over  iron,  which  is  known  as  the  subduer  of 
all  things.’  The  lodestone  is  also  called 
Sideritis,  as  tho  one  should  say  Ferrarius 
lapis,  meaning  iron  stone. 
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KO  Perry  St.,  ATTICA,  IND. 


..  . BItr  field— oa-  1 
limited  possibilitiea  IJ 
•-mereasin?  demand  for  \ 

^ men  with  creative  ideas.  Our  L 
^ course  develops  ability  andoriginal-ll 
Ity.  Work  intensely  interesting.  H 

^ Barn  $25.  to  S75.  weekly v, 

- ~You  can  do  it  if  ambltloos.  Successfnl  crradoates^ 
everywhere.  Our  course  covers  every  phase  ofW 
/work  completely  and  tboroaehly.  Our  graduates  k 
leommandbi?  salves.  Write  for  catalog,  aamplesE  D 
Iguarantee  and  Free  Outfit  Offer,  ^ ^ . _S  ■r-#.* 

1 OnROIT  SCHOOL  OF  LETTERING,  685  L>‘  S.  L.  Bldg.  Detroit.  Mich,  .-f 


AVIATION 

Information 


FREE 


Send  us  your  name  and  address  for  full  Information  regarding  the 
Aviation  and  Airplane  business.  Find  out  about  the  many  great 
opportunities  now  open  and  how  we  prepare  you  at  home,  during 
spare  time,  to  quality.  Our  new  booh  “Opportunities  In  the  Air* 
plane  Industry**  alspsant  free  if  you  answer  at  once. 

AMERICAN  SCHOOL  OF  AVIATION 

DEPT,  7745.  431  So.  Dearborn  St.,  CHICAGO 


iMusiclesson^ 


I UNDER  MASTER  TEACHERS  | 


CompleteConservatory 
Course  by  Mail 


Wonderfal  home  study  music 
I lessoDS  under  great  American 

I and  European  teachers,  Eln- 

dorsed  by  Paderewski.  Maeterteacbers  guide  and  coach  you. 
Lessons  a marvel  of  simplicity  and  completeness. 

Amt  IfiMwiimAtil  Write  naming  course  you  are  interested 
Any  inSlI  Uni6ni  in:Kano,Harmon^Voice  .PublicSchool 
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STAMMER  ^oRE 

Kill  the  fear  of  stammering.  Ke-education  the 
key.  The  widely  famed  Hatfield  Method  fully 
outlined  iu  an  accurate,  dependable,  worth- 
while book— "HOW  TO  STOP  ST.\MiIERING.” 
It  has  inspired  thousands.  Write  for  a copy  today. 

THE  HATFIELD  INSTITUTE.  109  N.  Dearborn,  Chicago 


0 1 I Can  Double  Your  Ability  to  Earn 
Money  1 Hold  Friends  I Win 
Love  and  Happiness  I Our  System  of  Per- 
sona! EfSciency  tells  you  how!  Success 
Studygram  and  Personality  Sketch  for  10c 
and  birth  date.  Thomson-Heywood  Company. 
Dept  S.in,  ChronUle  Building,  San  Francisco. 
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By  THOMAS  REED. 

(Conttmied  from  page  45) 


blacked  our  shoes — mostly  on  Sunday 
mornings. 

Finally,  after  years  of  strategic  warfare, 
I overran  the  most  sacred  place  of  all,  the 
“cold-closet,”  a brick-partitioned  room  de- 
voted to  the  storage  of  the  family  jellies 
and  jams.  It’s  a tough  fight  to  oust  “pre- 
serves,” and  truth  compels  me  to  state  that 
it  was  won  only  when  my  good  old  mother 
was  no  more,  and  my  sisters  had  married 
and  flown  the  parental  coop.  I guess 
“fight”  is  the  wrong  word,  anyhow.  The 
process  was  more  like  that  of  the  Meek 
inheriting  the  earth.  “Blessed  are  the 
meek,”  you  know.  I always  used  to  won- 
der how  they  did  it. 

I wish  I had  a picture  for  you  of  “my 
shop”  as  it  finally  looked,  with  all  its 
shelves,  cabinets,  tool-racks  and  boxes, 
stuffed  and  dripping  with  strange  junk, 
and  overlaid  with  shavings  and  dust ; but 
alas,  I never  thought  of  taking  its  picture 
till  it  had  become  a thing  of  the  past. 

However,  to  show  my  interest  in  the 
“Experimenter’s  Laboratory  Department,” 
I’ll  send  you  something  much  better,  some 
views  of  the  magnificent  shop  maintained 
by  an  amateur  of  long  standing,  who  began 
“even  as  you  and  I,”  and  by  a life  time  of 
collection  and  improvement  has  arrived  at 
something  that’ll  make  your  mouth  water. 

Here  are  the  pictures.  What  would  you 
give  for  a “shop”  like  that?  Well,  what 
would  I myself,  you  ask  me?  Oh,  nothing 
particular,  only  my  right  eye,  and  rnaybe  a 
leg  thrown  in  as  a final  inducement,  that’s 
all ; I never  did  care  much  for  “shops.” 

No,  indeed,  I wouldn’t  care  a hang  for  a 
whole  well-lighted  basement,  with  a solid 
concrete  floor  and  white  walls,  equipt  with 
electric  lights  and  power,  with  shafting  to 
each  machine.  I’d  yawn  and  saunter  away 
from  all  those  vises,  emery-grinders,  taps, 
dies,  reamers,  drills  and  things ; and  I’d  be 
particularly  bored  with  the  outfit  of  power 
machine-tools,  a list  of  which  is  as  fol- 
lows : 

Reed  lathe,  12  in.  swing,  5 ft.  bed. 

Barnes  lathe,  9 in.  swing. 

Rhodes  shaper,  7 in.  stroke,  9 in.  traverse. 

Aurora  drill-press,  14  in.  swing,  boringto^m. 

Sensitive  drill,  speed  1200  R.P.M. 

Beckett  horizontal  power  feed  milling  machine. 

Power  hacksaw. 

No,  I would  not,  and  you  know  it.  I 
may  as  well  be  frank.  When  I view  that 
shop,  I feel  the  way  “Sis”  does  when  she 
sees  the  Movie  star  standing  with  one  foot 
up  on  the  running-board  of  her  pink  limou- 
sine, drest  in  her  million-dollar  fur  coat, 
and  her  gold  hat,  and  her  glove-silk 

stock no,  you  can’t  see  those  on  a real 

nice  one,  can  you.  That  feeling,  my  child, 
is  Envy. 

Some  of  this  amateur’s  works  are  also 
shown.  They  include  miniature  steam  en- 
gines, dynamos,  motors,  and  almost  every 
kind  of  electrical  apparatus,  lathes,  clocks, 
every  sort  of  mechanism  that  a real  “Bug” 
likes,  and  likes  tenfold,  if  he  has  made  it 
himself. 

This  “palace  of  amateur  industry”  be- 
longs to  Mr.  A.  M.  P.  Cowley,  of  St.  Paul, 
Minn.,  and  if  you  don’t  believe  me,  here  is 
his  own  likeness  to  prove  it.  It  was  funny 
how  I happened  to  become  acquainted  with 
Mr.  Cowley.  While  I was  publishing  those 
clock-articles  in  the  Electrical  Experi- 
menter a year  of  two  ago,  Mr.  Cowley 
got  the  craze,  made  himself  some  clocks, 
and  incidentally  made  some  improvements, 
about  which  he  wrote  me. 

Now  the  letters  I get  are  mostly  all  from 
young  fellows,  whose  fearless  viewpoint 
and  hearty  mode  of  expression  I know  very 
well ; and  Mr.  Cowley’s  letters  showing  ex- 


How  to  Make 
and  Keep  Friends 


The  man  who  knows  how  to  make  and  keep  his 
friends  is  a success  in  business — at  home — in  social 
life.  He  is  welcome  wherever  he  goes.  Everyone  is 
glad  to  see  him. 

You  can  be  sure  of  winning  men's  confidences,  of 
anticipating  their  desires,  of  knowing  beforeliand  their 
likes  and  dislikes,  if  you  know  how  to  read  their 
character  as  shown  in  their  handwriting. 

Just  as  certainly  as  any  other  science  discovers 
truth,  so  does  the  science  of  reading  handwriting 
reveal  the  truth  about  your  character — your  ability — 
your  fitness  for  one  job  rather  than  for  another. 

Look  your  future  frankly  in  the  face.  Find  out 
the  truth  about  yourself  from 

How  to  Read  Character 
from  Handwriting 

By  Hugo  J.  Von  Hagen,  Ph.  D. 

This  is  not  a new  fad.  It  is  an  organised,  exact 
science  which  scholars  have  studied  for  years.  But  you 
need  not  be  a scholar  to  understand  it. 

In  this  work  you  will  find  a searching  study  of 
hundreds  of  types  of  handwriting. 

It  will  tell  you  secrets  about  yourself  and  your 
friends  that  you  may  never  have  suspected. 

WHAT  TRAITS  OF  CHARACTER 
DO  THESE  THINGS  SHOW? 


1.  Wide  margins. 

2.  Letters  in  words  often 

unconnected. 

3.  Heavy  down  strokes. 
4 Back  handwriting. 

5.  Large  capitals. 

6.  Flourishes. 


7.  Lines  of  letters  slant- 

ing upward. 

8.  Words  larger  at  begin- 

ning than  at  ending. 

9.  Letters  slanting  in 

different  directions. 
10.  Separate  words  joined 
together. 


This  book  will  tell  you  all  about  these  and  dozens 
of  other  things  which  you  will  notice  on  every  letter 
you  get  after  you  know  them. 

And  We  Will  Analyze  Your 
Own  Handwriting  Besides 

When  vou  mail  the  coupon,  send  with  it  a sample  of 
your  handwTiting,  and  at  a small  additional  charge  we 
will  tell  you  your  faults  and  your  virtues — your  talents 
— your  defects — what  you  are  best  fitted  to  do — how 
you  w’ill  succeed  and  what  will  hold  you  back.  We 
will  tell  you  what  to  cultivate  in  your  own  mind  and 
character  and  what  to  fight. 

Learn  where  lies  your  strength  and  where  your  week- 
ness.  Find  out  the  truth  about  your  ability.  Do  the 
work  you  were  made  to  do,  and  be  sure  of  success. 

Know  yourself — your  sweetheart — your  friends — your 
employer — your  customers — your  employees. 

This  cannot  be  a permanent  offer.  We  are  giving  it 
to  you  now  only  to  introduce  to  you  this  great  work. 
Soon  this  offer  to  analyze  your  handwriting  will  have 
to  be  withdrawn.  So  you  must  act  now  if  you  would 
get  the  benefit  of  this  expert  analysis  that  will  mean 
so  much  to  you.  Don’t  wait  until  It  is  too  late.  Sign 
the  coupon  and  mail  it  today. 


NAI^IE  .... 
ADDRESS 


ROBERT  R.  ROSS,  Publisher  E E 5 20 
110  West  40th  Street,  New  York 

i Please  send  me  "How  to  Read  Character  From 
J Handwriting.”  Within  5 days  I will  either  return  the 
I book  or  send  you  $4.50. 


OCCUPATION  

Enclosed  find  $1.00  and  specimen  of  handwriting  I 
wish  analyzed. 


AN  EASY  WAY  TO 
MAKE  MONEY 

on  a small  salary.  Bo  independent.  Go  in  the  tire  re- 
pairing business.  One  man  says  “I  made  $60.00  the  first 
day.'*  Others  average  $200  to  $500  a month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a pos- 
Bible  customer.  No  experience  needed.  We  teach  you. 


Tire  Repair  Outfit 


Improved  Wrapped  Tread  Method 
Used  by  Tire  MaDofacturera 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A boy 
can  use  it.  It’s  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can’t  undercure  or  overcure  a tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

*‘Howto  Open  a Tire  Repair  Shop.** 
It  tells  how  to  make  big  money. 
Don't  delay.  Write  quick. 

C.  A.  SEALER  €0. 

2204  Fourth  St.  Waupun,  Wisconsio 


You  benefit  by  mentioning  the  “Electrical  Experimenter’'  when  writing  to  advertisers. 


DO  YOUR  OWN 
PLUMBING  & 

HEATING  AT 
LOW  COST 

Any  handy  man  can  Install  a 
complete  plumbing  or  heating 
plant  in  his  own  home  by  our 
new  easy  method.  Every  part 
comes  Cut-to-Fit  your  needs. 

Our  Engineers  draw  your 
plans.  You  can  easily  do  the 
rest  with  a few'  simple  tools. 

Y'ou  save  time,  labor  and 
unused  material. 

SEND  FOR  HANDY  MAN  BOOK 

This  big  book  tells  you  what  to  insta.ll  and  how 
to  install  it.  It  shows  over  10,000  different  fix- 
tures at  wholesale  prices.  Every  builder,  home 
owner,  carpenter  or  contractor  needs  one.  Save 
the  high  cost  of  labor  on  needed  improvements. 

We  have  spared  no  time  or 
expense  in  the  preparation  of 
this  valuable  book.  To  keep 
from  sending  It  broadcast  to 
uninterested  persons  we  re- 
quest a temporary  deposit  of 
25c  which  will  be  refunded 
on  your  first  order.  Send  for 
it  Today. 

burn  less  coal 

and  heat  the  whole  house 
with  an  improved  all-cast 
pipeless  furnace.  No  expen- 
sive pipes  or  heating  equip- 
ment. Makes  mussy, 
unsightly  stoves  un- 
^ necessary.  Costs  no 
more  than  a stove. 
Can  be  installed  in  a 
day  by  anyone.  They 
are  described  at  whole- 
sale prices  in  The 
Handy  Man  Book. 


Send  for  it  today. 

HARDIN-LAVIN  CO. 

40  years  at  45I0-20F  Cottage  Grove  Ave.,  Chicago. 

We  guarantee  Our  Every  Product. 
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BKi  MEN 


That  is  what  gives  them  chances  for  ^ 
promotion.  They  start  in  at  a good 
salary  — $110.00  a month  and  expenses. 

The  work  is  important,  for  the  safety  of 
thousands  depends  on  their  vigilance.  And 
when  they  do  their  work  as  we  teach  them 
they  attract  the  favorable  attention  of  their 
superiors.  Promotions  then  are  rapid. 

Learn  This  Profitable  Profession 

All  you  need  is  a common  school  education 
for  entrance  to  our  three-month's  course, 
which  is  easy  to  learn  at  home  during  your* 
spare  time.  Take  the  initiative  now,  while 
the  demand  for  Railway  Traffic  Inspectors  is 
so  good.  THERE  IS  A BIO  DEMAND  IN  THIS  fiELD. 

We  know  of  fine  openings  for  our  graduates. 
Many  who  started  our  course  a few  months  k 
ago  now  bold  positions.  | 

OUR  BOOKLET  tells  of  this  ideal  vocation 
—out  in  the  big  out-doors— how  you  associate 
with  big  men— how  you  can  earn  an  excellent 
salary  from  the  start— how  you  can  climb  to 
the  very  top.  The  opportunity  COUPON 
(below)  is  your  key  to  a better  salary  now  and 
a much  bigger  future.  Why  not  send  it  today? 
Remember  you  start  at  $110  a month,  and 
WE  SECURE  YOUR  POSITION. 

Standard  Baslness  Training  Institute, 

BUFFALO.  N.  Y. 

Please  send  without  obligation  to  tn^ 
your  Booklet  Dll 9,  explaining  your 
Railway  Traffic  Inspector's  Course. 
Name  


Address- 
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actly  the  same  characteristics,  I naturally 
put  him  down  as  in  the  20’s. 

Some  of  my  fatherly  advice  must  have 
amused  him  a lot.  He  turned  out  to  be 
over  66,  and  the  “Dean  of  all  the  Bugs” — a 
title  which  I thought  I held  myself,  until  I 
discovered  him.  Isn’t  it  striking  how  an 
Experimenter  never  grows  old?  “Years 
is  nix”  with  him.  You  see,  Nature  is  so 
much  older  than  any  of  us,  and  has  so 
many  more  things  up  her  sleeve  than  we 
ever  succeed  in  extracting  from  it,  that  a 
kid  with  his  first  junk-built  contraption  is 
about  the  same  to  her  as  a wise  old  engi- 
neer like  Nikola  Tesla  or  Steinmetz,  with  a 
world-altering  discovery;  so  whatever  our 
degree  of  advancement,  we  tend  to  pre- 
serve the  kid-like  attitude  as  long  as  we 
live.  Isn't  that  so? 

Mr.  Cowley’s  story,  when  I got  him  to 
tell  it,  interested  me  immensely,  because  it 
was  my  own,  and  yours  too — if  you’re  an 
old  fellow.  It’s  the  familiar  story  of  the 
square  peg  in  the  round  hole — and  of  the 
peg  retaining  some  of  its  squareness  even 
after  years  of  wear.  In  other  words,  our 
inclination  for  Science  persists  after  al- 
most a lifetime’s  confinement  to  business 
pursuits. 

It  all  comes  from  the  obtuseness  of  par- 
ents in  regard  to  one’s  youthful  ambi- 
tions. They  are  many,  and  I’ll  admit  most 
of  ’em  are  temporary,  and  need  to  be  pooh- 
poohed  out  of  one’s  system.  But  when  the 
permanent  one  comes  along,  parents  should 
hang  up  the  well-worn  pooh-pooh,  and  take 
down  the  new  and  shining  back-patter. 
When  they  don't,  it  works  like  this ; 

Of  course,  we  began,  Mr.  Cowley  and 
you  and  I,  by  envying  the  policeman.  To 
a three-year-old,  viewing  the  world  from 
behind  the  front  fence,  the  policeman’s  life 
is  a peculiarly  happy  one,  W.  S.  Gilbert  to 
the  contrary  notwithstanding.  The  post- 
man comes  in  for  some  notice,  but  his  lofty 
rank  seems  to  impose  quite  a little  real 
work,  while  the  policeman’s  only  labor  is 
to  swing  his  billy  when  he  needs  the  exer- 
cise, and  the  proudest  citizen  quails  before 
him.  When  you’re  the  youngest  of  the 
family,  you  feel  that  you’ve  done  more 
than  your  share  of  the  quailing  business, 
and  you  sure  do  yearn  to  be  ‘‘quailed  to” 
a little. 

Then  there’s  the  uniformed  fireman;  his 
lot  is  almost  too  perfect  for  contemplation. 
He  not  only  goes  to  all  the  fires,  but  is  paid 
for  doing  it.  Shakespeare  cited  “painting 
the  lily”  as  a case  of  superfluous  Induce- 
ment, but  paying  a fireman  has  it  reduced 
to  a wearisome  chore — indeed  a fine  art. 

Later  on,  as  the  complex  world  opened 
out  for  our  approval,  we  longed  to  be  a 
circus  clown.  What  superb  poise,  and  com- 
mand of  repartee ! He  was  reputed  to 
draw  an  enormous  salary,  and  to  be  secretly 
married  to  the  beautiful  bareback-rider, 
whose  frankly  exposed  limbs  set  up  a new 
standard  of  feminine  charms.  Mother  was 
down  on  the  circus.  Money  and  women ! 
Mercy,  what  thoughts  were  these  for  her 
innocent  offspring  to  be  entertaining? 

One  by  one,  we  were  wafted  clear  of 
these  pet  ambitions  and  shooed  back  to  the 
beaten  path.  But  when,  a little  later  still, 
we  were  seized  by  the  fever  of  invention 
and  construction,  we  were  let  ramble  a lit- 
tle. Parents  at  first  welcomed  this  novel 
ambition,  because  it  “kept  one  off  the 
streets,”  which  even  in  those  guileless  times 
were  regarded  as  the  haunts  of  sin.  They 
found  it  hard  to  worry  about ; but  of 
course,  worry  they  must,  and  after  a few 
years  they  began  to  worry  lest  we  should 
be  drawn  by  Science  away  from  that  ser- 
ious undertaking  known  as  “earning  a liv- 
ing”— Dad  gast  it ! When  the  kindly  caller 
asked  “And  what  do  you  want  to  be,  little 
boy,  when  you  grow  up?”  and  I answered, 
“An  inventor,  like  Samuel  Morse  and  Alvan 
Clark,”  my  mother  looked  “mortified,” — 
and  the  caller  assumed  the  expression  of 
one  who  has  unintentionally  rattled  the 
family  skeleton.  • 


TRIODE 

(TRADE  MARK) 

Audio  Transformer  Type  P 

This  transformer  provides  a maximum  of  low  fre- 
quency amplification  and  is  superior  to  all  others.  It 
may  be  used  with  the  Marconi  and  all  standard 
vacuum  tubes. 

Permits  reliable  daylight  reception  from  European 
stations. 

Establishes  new  amateur  long  distance  records. 
Renders  remarkable  amplification  of  all  signals. 
Price  $7.00  postpaid 
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Our  unique  course  teaches  boxing  and  self- 
defense  at  home.  No  partner  needed.  It  in- 
cludes shadow  boxing,  daily  exercises,  8 jiu-jitsu 
holds.  8 holds  in  standing  wrestling  and  Mike 
Donovan's  book  “The  Science  of  Boxing.”  Over 
175  illustrations.  All  for  $5.  Send  no  mon^. 
We  send  course  on  approval. 
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ELECTRICAL— FIRES 

are  feared  by  all  fire  fighters. 
Water  or  ordinary  chemicals 
are  dangerous  to 
use  and  have  no 
effect  on  fire.  A 


breaks  electrical  arcs 
and  extinguishes  the 
fire  instantly.  It  can 
be  directed  into  elec- 
t r i c a 1 machinery 
without  damage  to 
apparatus  or  injury 
to  operator. 

Write  for 

Our  Agency  or  Distributors  Plan 

THE  NU-EX  FIRE  APPLIANCE  CO. 

COLUMBUS,  OHIO 


The  Wonderful 

dll"  I w I W Miniature  Airplane 

Pronounced  by  Aviators  as  scientifically  correct. 
Sample  will  be  mailed  on  receipt  of  fifteen  cents. 
Quantity  prices  on  request.  "Sail-Me”  will 
duplicate  tlie  stunts  of  the  most  daring  aviator. 

C.  J.  VAN  HOUTEN  & ZOON  (Sole  Distributors) 
R-732  Marquette  Bldg..  Chicago 


Radio  Parts  Supplies 

Bakelite-Dilecto  sheet,  sheet  fiber,  brass 
rod,  round  and  square,  tubing,  copper 
rod,  sheet  brass,  brass  and  iron  ma- 
chine screws,  brass  wood  screws, 
knobs,  switch  points  and  levers,  bind- 
ing post,  sheet  aluminum,  tuning  coil 
cylinders,  3 in.,  3 J/4  in.,  4 in.  and 
in.  Hard  rubber  sheet,  etc.,  etc.  Prices 
very  low.  Send  2 cent  stamp  for  price 
list,  at  once.  We  do  machine  work  for 
experimenters. 

Keystone  Radio  Company 

Greenville,  Pa. 


AMAZING  PROFITS 

In  Hares  and  Cavies 

We  pay  $7.00  to  $25.00  a pair  for  Hares 
and  $1.50  to  $2.00  a pair  for  Cavies, 
and  Express  Charges.  We  furnish 
largest  and  finest  guaranteed  high 
^^^^^^^Kterade  stock  and  buy  all  you  raise. 

Free  Illustrated  Booklet  and  Contract. 

UNITED  FOOD  & FUR  ASSOCIATION 
329  West  48tb  Street  Dept.  E New  York 

MAKE  PEOPLE  LIKE  YOU 

get  along  better,  make  more  money, 
develop  a winning  personality,  learn  to 
know  people  as  they  are.  Send  5 


STUDY 
HUMAN 

I D r cents  (kamps)  for  “Personal  Power," 
I a little  book  that  points  the  way. 

Address,  Progress  League,  2931  Union  Sq.,  New  York. 

50  all  diff.  British  Guiana,  Cuba.  China, 
[ndia.  Jamaica,  Japan,  Portugal,  Vene- 

zuela,  etc.,  only  (Oc;  100  all  diff.,  (5c; 

1000  all  diff.,  fine  collection  in  itself,  $5.00;  100  diff. 
U.  S.,  30c;  1000  hinges,  lOc.  Agents  wanted,  50%  com- 
mission. List  free.  I BUY  STAMPS. 

L.  B.  DOVER  OVERLAND,  MO. 


STAMPS 


For  their  mental  picture  was  not  that  of 
the  distinguished  scientist,  sought  out  for 
honors  and  decorations,  but  of  the  humble 
jack-of-all-trades,  Sam  Jenkins,  the  village 
handy-man.  Did  I want  to  be  like  Sam 
Jenkins,  who  wore  overalls,  and  rendered 
his  moclest  bills  by  word  of  mouth  on  the 
completion  of  his  job — “Wal,  would  eighty- 
seven  cents  be  too  much?” 

Sam  could  do  all  kinds  of  mechanical 
work — ‘‘picked  them  up,”  as  the  saying  was, 
from  observation : carpentering,  bricklay- 
ing, gas-fitting,  everything;  and  could  and 
did  do  them  well. 

Regular  contractors,  however,  looked 
down  on,  him.  He  had  no  loft,  with  ‘‘Car- 
penter & Builder”  lettered  across  the  front, 
nor  a store  with  dirty  windows  containing 
a few  faucets  and  washbowls,  and  the  gilt 
sign,  ‘‘Plumber.”  But  what  a welcome  man 
Sam  was,  when  some  household  furnish- 
ing went  on  the  blink,  and  the  baleful 
shadow  of  the  upholsterer  or  the  clock- 
repairer  fell  “athwart”  the  family  hoard  of 
cash ! 

Remember  how  different  the  times  were 
then.  The  head-wagging  was  not  over  ex- 
orbitant incomes  earned.  The  guessing 
was  not  that  “They’ll  be  sorry  some  day 
they  didn’t  save,  instead  of  buying  needless 
things  at  awful  prices.”  Far,  far  from 
such.  Prices  were  reasonable  enough.  Eggs 
and  butter,  those  great  test  staples,  were  12 
and  15  a throw,  respectively;  but  the  prob- 
lem was  where  to  find  the  1?  and  15 — re- 
spectively. Barring  Science,  each  man 
knew  what  was  the  rottenest,  worst-pay- 
ing business  in  the  world;  it  was  his  ozmi. 
What  you  had  to  sell,  people  could  get 
along  without ; but  what  you  had  to  buy — 
oh  boy ! Therefore  Sam,  with  his  modest 
charges  and  enduring  work,  was  a refuge 
and  defence  against  the  lordly  artisans, 
with  ruin  in  their  glance  and  a mechanic’s 
lien  in  their  inside  pocket. 

To  emulate  Sam  was  not  our  ambition, 
however,  and  in  citing  him  as  a horrible 
example,  onr  parents  were  not  quite  candid. 
For  all  that,  we  ourselves  could  never  re- 
gard his  status  as  an  humble  one.  He  had 
a wonderful  shop,  furnished  with  the  tools 
of  all  trades,  which  we  boys  were  free  to 
use  in  a pinch,  in  our  little  industries,  on 
condition  only  that  we  used  them  properly, 
and  left  them  sharp.  He  taught  us  ingen- 
ious ways  of  economy ; how  to  use  broken 
and  discarded  parts — the  classic  “junk”  of 
Boydom — and  was  not  at  all  afraid  of 
“spoiling  his  trade”  by  such  disclosures. 

Forgive  me  for  another  paragraph  on  the 
life  of  Sam.  While  the  regular  artisans 
were  sitting  around  the  winter  sawdust- 
box,  settling  the  country’s  economics,  ex- 
tending their  promissory  notes,  and  laying 
broad  plans  against  the  expected  day  of 
business  revival,  Sam  was  quietly  pervading 
the  community  in  his  overalls,  into  the 
pockets  of  which  there  trickled  a stream  of 
coinage— not  a fat  stream,  but  a constant 
one.  The  first  thing  we  knew,  Sam  (still 
in  his  overalls)  was  the  owner  of  an  apart- 
ment-house, then  another,  and  another. 
Perhaps,  in  time,  you  found  your  own  rent 
payable  to  him;  and  if  it  was  a little  late,  it 
was  up  to  Sam  to  be  nice  about  it,  and  say 
that  “next  week  would  do.”  It  seemed  odd 
for  him  to  be  really  owning  anything.  Or, 
if  your  mortgage  turned  up  in  his  hands, 
you  felt  sort  of  humiliated  that  your  re- 
spectable debt  had  got  into  such  plebeian 
company,  and  he  had  to  explain  that  he 
“just  picked  it  up  in  a trade,”  and  it  wasn’t 
to  make  any  difference  between  you  and 
him.  And  so  on,  and  so  on,  till  the  for- 
eign influx  flooded  us  all,  and  you  only 
caught  glimpses  of  Sam  in  his  limousine, 
or  happened  on  his  name  as  President  of 
the  Board  of  Trade  or  something — when 
you  tucked  in  the  frayed  edge  of  your 
coat  sleeve,  and  comforted  yourself  think- 
ing of  “old  times.” 

What  the  old  folks  would  have  thought 
of  Sam’s  rise,  will  never  be  told.  But  in 
his  former  estate,  he  lacked  prestige ; I 


HIGH  SCHOOL 
COURSE  IN 
TWO  YEARS 


■:tk'aini7<g-t  1 1 1:  ;:K  e Y:;-to^;)sug  ce  ss 


FREE 


you  3IRE  BADLY  if  you  lack 
HANDICAPPED  f?l^nin°gl 

You  cannot  attain  business  or  social 
prominence.  You  are  barred  from 
a successful  business  career,  from 
the  leading  professions,  from  well- 
paid  civil  service  jobs,  from  teaching 
and  college  entrance.  In  fact,  em- 
ployers of  practically  all  worth-while 
positions  demand  High  School  train- 
ing. You  can’t  hope  to  succeed  in 
the  face  of  this  handicap.  But  you 
can  remove  it.  Let  the  American 
School  help  you. 

FIT  yOUBFELF  FOB  A 
BIO  FUTUBE  S 

prepared  by  some  of  America’s  leading  pro- 
fessors. will  broaden  your  mind,  and  make 
you  keen,  alert  and  capable.  It  is  complete, 
simplified  and  up-to-date.  It  covers  all  sub- 
jects given  in  a resident  school  and  meets  all 
requirements  of  a High  School  training. 
From  the  first  lesson  to  the  last  you  are 
carefully  examined  and  coached. 

USE  SPADE  TINE  ONLY 

Most  people  idle  ssnsy  fifty  hours  a week. 
Probably  you  do.  Use  only  one-fifth  of  your 
wasted  hours  for  study  and  you  can  remove 
yourpresent  handicap  within  two  years.  You 
will  enjoy  the  lessons  and  the  knowledge 
you  will  gain  will  well  repay  the  time  spent 
in  study. 

fUMl  10  USSONS 

So  that  you  may  see  for 
yourself  how  thorough 
and  complete  our  train- 
ing is.  We  invite  you  to 
take  ten  lessons  in  the  High  School  Course— 
or  any  Course  of  specialized  training  in  the 
Coupon  below — before  deciding  whether 
you  wish  to  continue.  If  you  are  not  then 
satisfied  you  are  not  out  one  cent.  We  abso- 
lutely guarantee  satisfaction.  On  that  basis 
you  owe  it  to  yourself  to  make  this  test. 

Check  and  mail  the  coupon  NOW  for  full 
particulars  and  Free  Bulletin. 


ANEDICAN  SCHOOL 

OF  COnnUPONDENCB 

Dept.  H.  265,  Chicago.  lUinoia 


Please  explain  how  I can  AbU 
qualify  for  the  position 
marked  x 


. .High  School  Graduate 
, .Electrical  Engineer 
..Elec.  Light  & Pr.  Supt. 
, .Hydroelectric  Engineer 
, .Telephone  Engineer 
. .Telegraph  Engineer 
. .Wireless  Operator 
. .Architect 
. .Building  Contractor 
. .Civil  Engineer 

. .Structural  Engineer  . 

. .Shop  Superintendent 
. .Steam  Engineer 
. .Draftsman  & Designer 
. .Photoplay  Writer 


♦ .Lawyer 

. .Business  Manager 
. .Certified  Pub.  Accoun't. 
. .Accountant  & Auditor 
. .Bookkeeper 
. . Stenographer 
. .Fire  Insurance  Expert 
. . Sanitary  Engineer 
, .Master  Plumber 
. .Heating  & Vent.  Eng. 

. .Automobile  Eng. 

. .Automobile  Repairman 
. .Airplane  Mechanic 
. .General  Edu’n  Course 
..Common  Sclxool  Br'ch-'a 
. .Employment  Manager 


Foreman’s  Training  Course 
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Make  Your  Own 

ELECTRICAL  APPARATUS 


SAVE  Vz 


It  is  easy  to  make  your  own  at 
home  with  the  aid  of  these  4 up- 
to-date  books  that  you  can  under- 
stand. Each  has  over  72  pages 
and  over  60  illustrations,  3 
color  cover,  size  5x7  inches. 
HOME  MADE  ELECTRICAL  APPARATUS 
In  Three  Parts 

VOL.  I— Contains  working  drawings  and  directions 
for  making  all  sorts  of  Static  Machines,  Static 
Apparatus,  Home-made  Batteries,  Storage  Cells, 
Transformers.  Rectifiers,  etc. 

VOL.  2 — Contains  working  drawings  and  directions 
for  all  sorts  of  Voltmeters.  Ammeters,  Galvano- 
meters. Switches.  Rheostats.  Telegraph  Keys,  Sound- 
ers, Telephones.  Shocking  Coils.  Spark  Coils,  Ex- 
periments, etc. 

VOL.  3— Contains  working  drawings  and  directions 
for  making  all  sorts  of  Dynamos,  Motors.  Electric 
Engines,  Miniature  Lighting  Plants,  Wireless  Tele- 
graph Apparatus,  Tesla  Coils,  Wireless  Telephone, 
Electroplating,  Experiments,  etc. 

HOME-MADE  TOY  MOTORS — Gives  complete  de- 
tails with  working  drawings  for  making  12  simple 
but  operative  electric  motors.  Several  built  from 
sheet  "tin."  Others  with  castings. 

35c  postpaid  THREE  $1.00 
GET  THEM  NOW 
PRICE  MAY  ADVANCE  ANY  DAY 
COLiEl  & MORGAN,  Inc.  Publishers 
Dept.  134,  19  Park  Place,  New  York 


Build  YourOwnPHONOGCAPH 


IT’S  EAST  WITH  OUR  HELP 

A few  hours  interesting  work  saves 
many  dollars  and  gives  you  a machuu 
exactly  to  suit  your  ideals.  We 
furnish  motors,  tone  arms,  case 
material,  blue  prints  and  full  in- 
structions. Plays  any  record.  You 
can  make  fine  ptofit  building 
phonographs  for  your  friends. 

Write  Today  for  Our 
Free  Blue  Print  Offer 
Agents  wanted  for  our 
ready  built  phonographs 
Chonleen  Phonograph  Co. 
Choraleon  BUg.,  EILbart,  Ind. 


SAVE 

OVER 

HALF 


Built  for  the  Owner  m $1185 


Simple 
Sturdy  construction 
Low  cost  of  up-keep 
and  operation.  Can- 
tilever springs  in  rear. 
Comfortable  E-Z  riding 


Immediate  deliveries.  Fifth  success- 
*-^^***^^®  vvC*IH.CU  ful  year.  Increased  output.  Liberal 
newspaper  advertising  in  dealers*  territory.  Wonderful  opportunities. 

Write  or  Wire  NOW. 


THE  SENECA  MOTORCAR  CO..  45  Seneca  Factory.  FOSTORIA,  OHIO 


LightingFixtures 

Ready  to  Hang 


(Direct  from  Manufacturers) 
Completely  wired,  including  glass- 
ware. New  designs. 

Send  for  catalogue  No.  18 

ERIE  FIXTURE  SUPPLY  CO. 
Sta.  C 


Book  on  Law  Free! 

iVrite  today  for  our  new  171-page  book 
Dn  “The  Power  of  Law  Training.**  It  carries 
a vital  and  inspiring  message  to  every  ambitious 
man.  Find  out  about  the  opportunities  that  await 
the  law  trained  man.  Find  out  how  you  can  learn 
from  masters  of  the  law  ri^htin  your  own  home. 
Ko  obligations.  The  book  is  absolutely  FREE, 
i nfiaifga  while  we  are  making  a 

\ wvriHJ  AUlldt^  apecial  reduccti  price  offer. 
i American  Correspondence  School  of  Law 

7445  Manhattan  Bldg.  Chicago,  Illinois 

ARE  YOU  BASHFUL,  TIMID 


Self  Conscious.  Embarrassed  in  Company.  Let  us  tell 
you  how  you  can  overcome  these  troubles  and  acquire 
■Polse.  confidence,  assurance  and  a magnetic  personal- 
ity. Address  The  Veritas  Science  Institute.  1400 
Broadway,  New  York.  Desk  15. 


suppose  that  was  the  cause  of  his  lowly 
esteem.  Dear  old  mother,  how  indignantly 
she  would  have  repudiated  any  such  at- 
titude ! Sam  and  his  overalls  were  per- 
fectly respectable,  and  we  were  not  for  one 
minute  to  get  the  idea  we  were  above  him. 
But  all  the  same,  we  were  to  do  just  ex- 
actly what  father  said,  and  take  that  posi- 
tion— “position”  it  was — our  uncle  offered 
us  in  the  Bank,  where  he  would  give  us 
four  dollars  every  single  week— and  regu- 
lar. It  was  so  good  of  Uncle,  and  her  boy 
would  be  known  as  a hanker,  and  wear  a 
white  collar,  and  undoubtedly  own  the  bank 
in  time ! Not  like  Sam  at  all. 

So  the  result  was,  we  became  “bankers,” 
and  swept  out  the  dust,  and  filled  the  ink- 
wells, and  rustled  checks  over  to  the  Clear- 
ing-House like  regular  “J.  P.  Morgans” — 
wearing  our  white  collars  and  hating  the 
work  like  sixty — that  was  all  right,  how- 
ever, because  work  was  the  “curse  of 
Adam,”  and  not  the  sort  of  thing  you  were 
expected  to  ei)joy.  But  halfway  down  the 
column  of  figures,  we  paused  to  think  out 
an  electrical  “hook-up,”  or  the  application 
of  a principle  of  mechanics ; and,  supper 
over,  we  donned  the  despised  overalls,  and 
hammered,  filed  and  sawed,  to  the  detri- 
ment of  our  lily-white  banking  fingers  and 
oblivion  of  banking  and  all  that  pertained 
thereto. 

We  looked  forward  to  the  great  }'ear  of 
freedom,  when  we  should  be  21.  and  re- 
solved then  to,  change  all  that.  If  “posi- 
tion in  the  corhmunity”  demanded  that  we 
do  office-work — why,  machine-shops  needed 
bookkeepers  as  much  as  banks  did,  and 
there  we  should  be  dealing  with  something 
we  liked — might  even  make  some  valuable 
suggestion,  and  earn  promotion  for  it.  But 
when  the  great  year  came,  we  found  our- 
selves just  a little  too  well  fixt  at  the  bank 
to  be  willing  to  drop  back  and  begin  at  the 
bottom  elsewhere ; so  there  we  stayed — for 
life. 

Oh,  we’re  reconciled,  in  a way.  We  have 
our  comfortable  living,  and  our  daily  duties, 
which  are  the  real  source  of  happiness, 
after  all.  But  when  we  see  our  con- 
temporaries, like  Harty  and  Rogers,  East- 
man and  Ford,  and  so  many  others,  playing 
their  fascinating  game  for  a living,  we  re- 
gret that  our  “living”  was  made  -a  thing 
apart,  with  nothing  left  for  Science  to  pro- 
vide, except  an  occasional  ride  on  our  wild 
hobbies — Mr.  Cowley  making  fine  machines 
in  that  wonderful  shop  of  his,  and  I,  re- 
duced to  a drawing-board  and  typewriter 
concocting  fool  yarns  like  this ! 

Too  much  cannot  be  said  about  vocational 
selection  and  training.  I’ll  say  to  parents, 
in  a hissing  undertone,  “There’s  nothing- 
more  important  for  yotir  boy  than  to  dis- 
cover what  line  of  work  he  enjoys,  and  to 
give  him  an  opening  in  it.  And  mind  you, 
his  enjoyment  is  the  test,  not  your  own 
gratification  or  pride.” 


MORE  “ELECTRIC  RABBIT” 
ECHOES. 

Yes,  Poetry,  Too. 

Br’er  Rabbit  stood  on  a copper  plate 
Chewing  his  cud  with  an  air  sedate, 
When  all  of  a sudden  a blinding  glare 
Gave  Br’er  Rabbit  a delicate  scare. 

He  said  to  himself,  “What  I did  expect 
Was  not  to  be  tickled  by  ‘skin  effect,’ 

But  to  be  ste-vyed  in  electric  broil 
With  juice  distilled  by  a Tesla  coil.” 

John  T.  Bushby. 
North  Sydney,  Nova  Scotia. 


ANTHONY  HOW  COULD  YOU! 

I cannot  write  three  hundred  words  about 
the  famous  rabbit  trick  which  you  had 
shown  in  the  December  book  or  magazine 
also  better  known  as  the  Electrical  Ex- 
perimenter. What  I would  say  about  it  is 
that  the  immense  high  voltage  acted  on  the 
rabbit  the  same  as  an  overdose  of  poison, 
it  counteracted  itself! 

Anthony  P.  Sousa,  Jr. 

138  Winthrop  St.,  New  London,  Conn. 


“The  Baby**  Revolver 

A Handsam#  aad  Maat  Effa<tiva  Weapon.  Meaauraa  but 
Inchea  Lone.  Tahaa  Ramlar  .22  Calibre  Cartrldeea 
Th«new  Baby  0*uble  Aoao»HamMd*«*  R«* 
volvar  has  jMea  evrr 


...i» -ppr« 

. obtainable  tpj 
5 eictremeii'  lapid  and  ahaoloiely  raJiobtei 


The  illustrat....  ... 

Its  nppyiirancc,  but  it  must  b«  seen  and  ueei 
ammunitioD  uaed  in  the  standard  22-calibre  < 
operation  of  th«  cbarsrnB  mechaoiam  is  eicti....^.. 

SIX  well  aimed  shots  can  be  fired  ift  as  many  eecords.  The  revolver  ie  very  wHI 
C'  nstro<Hed,  with  finest  nickel  pialed  AoCed  bsrrel  ol  cylinder,  and  It  wetphs  on^~ 
44  ounces.  Th*  p.i'*  •!  •«  jnli  U.&O  AAl  by  tMlI,  p.pd  to  Ml  aOlllMA. 

«ENlSWAHrEO  m-  n iii  iisMa  i WTh 

— ONLY 


Twirams- 

SAfElY  HAIR  CUTTER 


Can  cut  your  own 
hair  with  this  mar 

veloiig  invention  Cuts  the  hair  any  desired  length, 
short  or  long'  Does  the  job  as  nlce>y  )«fore  your  own 
mirror  You  can  cut  the  children’s  hair  ai  honte  in  a iifTy 
Can  Lc  uneo  as  an  ordinary  CAZor  to  shave  the  face  or  finiab  around  temple  or 
neck.  Fhsrpened  like  any  raeor.  Lpsia  a lirctime  Saves  fta  cost  brat  time 
used.  PRICE  ONLY  36c.  poatpeld.  Extra  Blade*  6c. 

lOHNSON  SMITH  A CO..  Dept.  PH  17,  3224  «.  Ktlsted  Stieet.  CHICAGO^ 

THE  U.S.  BABY  TANK 

Host  remarkable  Toy  evM  in; 
vented.  By  dcawing  the  Tank 
backward,  either  with  the 
band  or  over  the  floor  of  tabic 
and  then  placing  it  down^  it 
will  crawl  along,  overcoming 
all  obstacles.  I 


the  samif  hfm 
manner  as  the  larger 
Tank  that  proved  so  deadly  in 
great  war.  What  makes 
go  ta  apmewbat  of  a my»> 
tery.'forifaai 


MAGIC  FLUTE 


mechao 

w wind  up  aa-ia  usually 
ubderstood  Wit^  mechaoical 
toys,  yet  this  tanfe'wiH  keep 
plodding  along  Cea  timea 
It  will  perform  doaeoa  of  the  moat  wonderful 
• ,t  will,  and  altogether  wiJ'  give  you  moiw 
yet  brought  out.  2H  inebea  long.  Each 

...i 

Good 


■erform  doaeoa  of  the  moat  wonderful 

_..l.  aqd  altogeth_er  yviJ'  gi 

(un  and  amusement  than  any  other  toy 
packed  in  colured  box.  Price  only  36  eenta  pr< 

63.00  by  Uiagexaa.  paatpaM  to  any  addreaa  In  the 


WooilerAiIlj  Swe«t  Todc4  uid  Motial 

Magic  Flute,  or 

.y  and  novef  mu- 
instrument  that 
lyed  with  nose  and 
^ o mb  i 


There  l«  just  a 
fitUo  knack  in 
It.  which 


Kpleying.i 
■ when  ODue  no- 
r quired  after  a 

o produce  very  swget  muak  that  some- 


what I 


_JI  kinds  of  music  e 

facility  and  ease  Whenpl^ayeda 

accompanimcol  to  a pianu  e 


- r any  pther 

.aical  instrument,  the  effect  is  xa 
charming,  as  it  is  surprising.  25e  ppd. 
JOHNSON  SMITH  «•  CO..  0eo>  PM 


A y^’BY  liirtkftig  Abd  UbOOib^ 
iDon  rlnB.  ^Irer  oliBli- 

and  ctottbotoe  de^in*  wiilk-two 


iirilliaut.  fl&ablBB.  geiDi  ipark« 
it  of  the  dyes.  Said  b/  ( 


to  brbiK  Good'  Luek  fa  tbe  waarar 
beoL-a  iu  muDSk  OobO  Laab  llh4> 
Very  pniqae  ring  Cbbt  foo  will  taka 
a pride  in  wearing.  ONLY  S6  CENTS. 

■ 7.  3224  Mirth  HaliM  Str«f.  CMICAOO 


LUMINOUS  PAINT 


Make  Your  Vvatcbea,  Clocks,  Etc., 


- _ _ acISDUflc  wary..  Hitherto,  trae- 

tJcally  unobtainable  except  at  ao  exorbitant  brx*.  w«  have  at  last 

.n  producing  this  remarkable  LUMrNOUS  PAlwT,  which,  applied  to 

the  surface  of  any  artmle,  amH*  raya  of  wMta  light,  rendenog  It  paHacOy  vlalM* 
In^e  dark.  THE  OARHEfiTHB  Mioin.  THE  MORE  BRILtlANT  rf  SHINtt.  Quit* 
simple  to  ose.  Anyone  — yon  can  do  it  A little  applied  to  the  dial  of  your 
watch  or  clock  will  enable  you  to  tell  the  time  by  night.  T ou  can  coat  the  push 
buttons  switch  plates  of  your  electric  hghta^  resteb  boxee.  and  Innumerabl* 
other  articles . m^e  your  qwn  Luminous  Cruciflxea,  Lominuua  Rosariaa  ate 
Small  bottle,  price  26*.  Larger  alse*.  BOa  and  $1  postpUd 

Serpent's  Eggs 


Mystic  Skeleton 

10c  if  pd 


and  perform  vari 
ous  gyrations  an< 
movements  whll 
the  operator  ma 
be  some  distanc- 


n It. 


Box  contains  12  eggs.  Wbeo^ 
lit  with  a match,  earn  _ ■ 

t^adunily  b^bes 


curls  and  tioiita  nbont  in  a most  life 

, like  manner.  Rrlea  par  bax.  10c  pwd. 

•i  W.W.P  vepl.  PMl7  3224  NtHb  Haftlsd  tUHt.  CHICAGO 


JOHNSON  SMI 

AIMhe  Latest  Surprising  and  Joke  Novelties 


Pbaro'a  Serpeota  Eggs,  bos 
Uiaiatare  water  Pistol  . 

Cleopatra’a  Snake  (very  lifelike)  Ibe 
False  Uusmebe  (fool  your  fnends)  Oc 
Automobile  Fuz^e  (LatesO  20c 

Uystenous  Giioet.  shines  at  night  10c 
Rubber  Dagger  taensationab  20e 

Lxokbackroscope  (see  behind  you)  Ibe 
Ureat  Uind  Heading  Mystery  Cds.  lOe 
Iburston'a  MystcHottO Trick  Cdo 
X Ray  Novelty  10c 

Trick  Pencil 


10c 


Mesmerised  Penttp-tdafiestbelaw 


Rubber  Tseka 'a  good  Joke)  tOc  Muiuplring  RHUard  BaU  ineK  zee 

40PNSON  SMITH  & CO.,  Oepi.  EV  ^^24  Isrtk  Bolltld  StrMt.  CHICAGO 


to<t 


zed  Penh] 

..  ..xri&Uen> 

Mysterious  Tumbler  and  Vaolah- 
ing  Coin  Trick  26e 

Magic  Place  Lifter  20c 

Great  Burglar  PoxxlO  lOe 

Wire  PozzLea,  12s-  22  dIfferaBt.lS.bO 
“Klec-Tnek  Ptufiotion.  . i*e  _ 

lf)klees  Pen  (writeawitli  walptj  fbcT 

InutadoD  Bad  Bugs  ton 


Squirt  Ring 

Glaaa  Watcb  . c.  t • • 
Multiplying  BfllUril  IViek 


ttc.. 


You  Can  Save  $50.00 
$8.46 


By  recovering  pour  ol(j  auto 
top  frame  yourself.  We 
make  these  recovers  to  tit 
ami  iin  makes  and  models  of 
, _ _ _ <UIO  up  cars.  Any  person  that  can 

DArd>d>te  DAoeDaidi  fJ^ive  a car  can  put  it  on. 
Parcels  Postpaid  furnish  instructions. 
^ Roof  and  quarters  sewed  together  with  rear 
curtain,  fasteners,  welts  and  tacks.  All  complete.  Give  us  the 
name*  year  and  model  number  of  your  car  and  we  will  send  you 
our  catalogue  with  samples  and  quote  you  exact  price. 


LIBERTY  TOP  & TIRE  CO.,  Dept.  E4,  CincionaH,  0. 


ONE 
PIECE 

On  market  5 
years.  1,000,- 
000  a month. 
Beware  Imita- 
tions. 

“NO - LEAK -O” 
Patented. 

NO-LEAK-0  PISTON  BINC  CO..  BALTIMORE.  MD. 


Bn  HOUR  a DRY 


MHKE  YOUR  SPARE  TIME  PAY! 

Take  subscriptions  for  ELECTRICAL  EX- 
PERIMENTER. It’s  easy — every  electrical 
man  wants  ELECTRICAL  EXPERIMENTER 
— and  we’ll  pay  you  well.  Write  now  to 

Subscription  Department 
ELECTRICAL  EXPERIMENTER,  233  Fulton  St.,  N.  Y. 


You  benefit  by  mentioning  the  ‘‘Electrical  Experimenter’’  when  writing  to  advertisers. 
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RADIUM  IN  PLAIN  ENGLISH. 

By  W.  E.  Ernest,  Radium  Chemist. 

An  ore  is  a mixture  of  elements.  Some- 
times it  is  a chemical  mixture,  or  it 
may  be  a mechanical  mixture ; often 
it  is  both.  When  two  or  more  elements 
unite  to  form  an  entirely  different  sub- 
stance (compound),  we  call  this  a chemical 
mixture.  It  can  only  be  separated  back 
into  the  constitutional  elements  by  chemical 
means.  A mechanical  mixture  is  simply 
what  the  name  implies — a mixture  of  ele- 
ments or  compounds  of  elements  which  can 
be  separated  by  mechanical  means.  If  iron 
filings  are  mixed  with  flowers  of  sulfur  we 
get  a mechanical  mixture.  We  can  separate 
the  iron  from  the  sulfur  by  drawing  a 
magnet  through  the  mixture ; but,  if  we 
'again  mix  iron  filings  with  sulfur  and  heat 
the  mixture  the  iron  unites  with  the  sulfur 
chemically  to  form  iron  sulfid.  Now,  iron 
sulfid  is  nothing  like  iron  or  sulfur  either. 
By  going  thru  a long  chemical  process  we 
can  separate  the  iron  from  the  sulfur,  but 
it  is  a difficult  job,  and,  furthermore,  when 
we  get  the  iron  back  it  will  not  be  in  the 
form  of  filings. 

Now,  ores  are  combinations  of  chemical 
and  mechanical  mixtures,  as  we  said  before. 
Iron  ore,  for  instance,  contains  many  ele- 
ments, some  in  large  quantities  and  often 
just  traces.  You  find  in  it  sulfur,  iron,  car- 
bon, manganese,  phosphorous,  silicon,  cal- 
cium and  oxygen.  Iron  is  the  only  element 
that  we  try  to  get  out  of  the  ore,  but  some 
of  the  others  come  out  as  impurities  of  the 
iron, 

Carnotite  is  an  ore  found  in  Colorado 
mostly.  It  contains  a whole  list  of  elements 
just  as  iron  ore  does.  The  elements  in  it 
which  interest  us  are  all  metals — Uranium, 
Vanadium,  Barium,  Radium.'  These  ele- 
ments are  separated  from  the  ore  by  treat- 
ing (boiling)  the  ore  with  certain  acids  or 
alkalies. 

Barium  and  Radium  are  similar  in  many 
respects.  Radum  acts  exactly  as  Barium 
acts,  when  they  are  both  treated  in  the  same 
way.  Let  us  say  that  Radium  does  every- 
thing that  Barium  does,  but  Barium  does 
not  do  everything  that  Radium  does — i.  e.. 
Radium  does  many  things  in  addition. 
When  the  Barium  is  extracted  from  the 
ore  (as  the  chlorid  salt)  the  Radium  comes 
out  with  it  as  an  impurity  of  the  Barium — 
not  all,  but  most  of  the  Radium  does.  The 
reduction  concerns  can  only  get  about 
ninety  percent  of  it  out  with  the  best  meth- 
ods of  extraction. 

Now,  the  big  job  is  to  separate  the  Ra- 
dium from  the  Barium.  This  would  be 
impossible  but  for  the  fact  that  the  Radium 
chlorid  salt  is  not  quite  as  soluble  as  the 
Barium  chlorid  salt,  so  they  dissolve  the 
Barium  chlorid  with  its  Radium  impurity 
in  water,  boil  some  of  the  water  off,  and 
let  the  solution  cool.  Speaking  generally, 
more  salt  can  be  dissolved  in  hot  ■water 
than  in  cold,  so  that  when  the  solution  cools 
crystals  of  Barium  chlorid  separate  out. 
Since  the  Radium  is  not  as  soluble  as  the 
Barium  you  can  see  that  most  of  the  Ra- 
dium is  with  the  Barium  crystals  that  sepa- 
rate out.  Remember,  all  the  Barium  did 
not  crystallize  out ; some  of  it  is  still  in  the 
cold  solution.  Well,  right  here  we  get  rid 
of  some  of  the  Barium.  Now,  if  we  re- 
peat this  crystallization  over  and  over  again, 
each  time  getting  rid  of  some  Barium,  the 
Radium  will  become  more  and  more  con- 
centrated in  a few  crystals.  Eventually, 
you  will  have  more  Radium  than  Barium  in 
the  crystals.  It  is  possible  to  keep  on  crys- 
tallizing until  only  five  percent  of  the 
crystals  are  Barium  and  ninety-live  per- 
cent Radium. 

When  we  consider  this  natural  rarity — 
about  one  part  of  Radium  to  eight  million 
parts  of  ore — and  that  enormous  quantities 
of  acid  are  used  in  its  extraction,  which  re- 
quires many  months  work,  its  high  price  is 
quite  evident. 


EEh  Si  Vsictmiissm 

fContinued  from  page  22) 


the  exhaust  vapor  from  the  engine  freez- 
ing in  the  air.  This  frozen  vapor  from  the 
engine  exhaust  hung  behind  the  falling 
plane  in  a long  stream. 

It  is  truly  remarkable  to  think  that  in 
the  short  course  of,  we  might  say  ten  years, 
the  high  altitude  flight  for  airplanes  has 
been  raised  from  a few  hundred  feet  up  to 
nearly  7 miles,  at  which  point  the  air  pres- 
sure has  changed  from  14.7  lbs.  per  square 
inch  at  sea  level,  to  a pressure  of  but  3 
lbs.,  per  square  inch  at  7 miles.  Not  only 
is  this  a severe  strain  on  the  aviator,  the 
blood  pressure  becoming  almost  unendur- 
able as  the  lack  of  air  tends  to  expand  the 
blood  vessels  and  tissue  of  the  body,  which 
might  even  burst  at  so  nearly  a perfect 
vacuum  as  this ; but  also,  in  this  particular 
instance,  the  gasoline  tanks  on  the  airplane 
were  crushed  in,  as  the  plane  descended 
earthward  owing  to  the  rapid  increase  in 
atmospheric  pressure  in  so  short  a time.  It 
is  also  remarkable  that  the  aviator  did  not 
suffer  from  nose  bleeds  and  ruptured  blood 
vessels  so  common  in  persons  passing  from 
a lower  pressure  to  a greater  pressure  in  so 
short  a time. 

50,000  FEET  ASCENT  FLIGHT  PLANNED. 

Prof.  David  Todd,  director  of  the  ob- 
servatory and  professor  of  astronomy  and 
navigation  at  Amherst  College,  announced 
recently  in  New  York  City  that  he  would 
take  part  in  an  aerial  expedition  shortly 
in  a plane  driven  by  Major  Leo  Stevens  of 
the  United  States  Air  Service  to  discover 
new  data  of  astronomical  and  meteorologi- 
cal importance. 

The  flight  will  be  made  from  the  field  of 
the  United  States  Air  Service  at  Omaha, 
Neb.,  and  a new  altitude  record  of  50,000 
feet  will  be  attempted.  This  is  14,000  feet 
higher  than  the  altitude  attained  by  Major 
Schroeder,  whose  36,020  feet  climb  is  now 
recognized  by  the  world  as  a record,  ac- 
cording to  L.  L.  Driggs,  President  of  the 
American  Flying  Club. 

The  expedition  will  be  equipt  with  all  the 
instruments  and  recording  devices  neces- 
sary to  discover  any  electrical  and  other 
disturbances,  presence  and  proportion  of 
gases  in  the  upper  air  and  similar  data. 

Major  Stevens  was  in  New  York  to  con- 
sult with  Professor  Todd  over  details.  It 
will  be  the  first  expedition  of  its  kind. 

SOME  MECHANICAL  CONSIDERATIONS  OF 
HIGH  FLYING. 

Our  front  cover  illustration  as  well  as 
the  accompanying  view,  show  some  of  the 
■newest  devices  for  flying  at  high  altitudes, 
and  which  the  aviator  of  tomorrow  will 
undoubtedly  have  to  use  if  he  is  to  reach 
any  such  altitudes  as  40,000  feet,  as  con- 
templated by  Major  Schroeder  for  his  next 
attempt. 

The  accompanying  illustration  shows 
among  other  things,  powerful  electric 
heaters  for  warming  the  air  inside  the 
heavy  glass-enclosed  cab  which  the  high 
altitude  planes  are  about  to  he  equipt  with. 
Major  Schoeder  has  rightly  remarked  after 
his  last  flight  of  36,020  feet,  that  now  since 
he  has  found  out  how  to  make  the  engine 
function  properly  on  high  flights  where  the 
air  is  extremely  rarefied  and  depleted  of 
oxygen,  he  is  going  to  try  and  reach  a 
still  higher  ceiling,  possibly  40,000  feet,  by 
means  of  a glass-enclosed  cab,  and  an 
extra  large  supply  of  oxygen,  stored  in 
tanks. 

There  are  also  wireless  telephone  and 
telegraph  sets  installed  on  the  plane  here 
shown,  and  the  same  instruments  which  are 
fitted  in  the  leather  helmets  can  be  used  to 
carry  on  inter-communication  between  the 
pilot  at  the  rear,  and  the  observer  at  the 
fro’nt.  The  aviator’s  suits  are  made  ext^ra 
heavy  and  fitted  with  electrically  heated 
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QUIT! 


Pills,  laxatives,  saline 
waters  and  purgatives  will 
not  cure  that  constipated 
habit — you  ought  to  know 
it  by  this  time.  Be  sensi- 
ble— you  have  been  whip- 
ping your  bowels  shame- 
lessly into  action,  and 
weakening  their  natural 
functioning  more  and  more. 
Now  you  are  full  of  ail- 
ments— your  system  is  up- 
set— your  blood  is  poisoned 
—you  are  sluggish  and  dull 
wilted — your  food  will  not 
digest  well — you  lack 
stamina — you  are  nervous, 
listless,  lack  ambition — 
STRONGFORT  have  no  energy  — no 
The  Perfect  Man  vitality — you  are  failing  in 

manhood — it’s  all  your  own  fault.  No 
matter  what  your  condition  or  ailment  may 
be — under  my  method  of  physical  and 
health  upbuilding  known  as 


STRO  NGFORTISM 


you  can  be  restored  in  vigor  and  vitality  and  be 
entireiy  free  from  constipation  or  any  other  ail- 
ment or  disorder  let  it  be  what  it  may — whether 
you  suffer  from  early  excesses,  induced  by  per- 
nicious habits,  or  whether  losses  weaken  you,  or 
you  feel  your  vitality  waning — Strongfortism  will 
restore,  rejuvenate.  Send  three  2c  stamps  to 
cover  mailing  expenses,  and  I will  send  you  my 
book 

“Promotion  and  Conservation  of  Health,  Strength 
and  Mental  Energy.” 

Read  this  book.  It  is  for  your  interest  and  welfare. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 

1269  Strongfort  Institute,  Newark,  N.  J. 


Electric  Alarm  Clock  and  Bank 

SERVES  FIVE  DISTINCT  USES 
El«ctric  Alarm,  Electric  Call  Bell,  Electric 
Lamp,  Savings  Bank,  and  Safety  Deposit 

Ottam&tAed  Accurate  Timekeeper.  Alarm  Rings 
Until  You  Get  Up  and  Stop  It. 


titns  of  the  night.  Alsm  Is  ConllmMa* 
“ » boVtonat  ebd  of  cord  sad  it 
dre  room.  By  changtn^th« 


’dcA”: 


Simply  pres*  the  boVton  at  ebd  of 
Jy'the  clock,  but  tbo  eodre  room.  By  ''' 
all  bell  B9  desired.  As  a call  bell  in  sick 


U llfffaU  ap  the  Dial  of  the  Clock  at 
-rto«a,  ondl  you  get  up  and  atop 



home,  it  is  always  ready  and  at  hand.  r<oi 
the  Savingv  Bark  and  Safety  Deposit 

' an  Esoattant  TlaMhaapar. 
oroinary  No.  6Dry^'’  “ 

replaced 


L 

Mue  I n f 

aiWralWt 


le  least  useful  part*  aboiv^ 
Safe  Deposit  o(mm 


, chargea  collect,  or  by  parcel  port, 
id  $1.00  more.  Weight.  9 Iba. 

lanNSON  SMITH  a CO..  Oml.ES  . 3124  Klrtli  IWlM  SUM.  CHICA410 


Latest  Book  On 

SELENIUM  CELLS 

Their  Construction,  Care  and  Use 
By  F.  W.  BENSON 

73  pages,  15  diagrams  and  3 halftone 
page  plates,  7U  x S%  inches.  Cloth. 

PRICE  $1.50 

Uses  of  Selenium 

Measuring  Light  - Transmitting  Speech 
through  the  Telephone — Automatic  Con- 
trol of  Buoys,.  Street  Lights  and  Illum- 
inated Advertising  Signs — Control  of 
Ships  and  Boats  at  a Distance  — Most 
Efficient  Burglar  Alarms,  etc.,  etc. 

SPON  & CHAMBERLAIN 
120  G Liberty  Street,  New  York 


You  benefit  by  mentioning  the  “ Electrical  Experimenter”  when  writing  to  advertisers. 
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I- Voice  Thrower  10c 


i Leam  to  throw  your  voice  into  a TBUNK. 

ii'X  under  the  bed,  out  In  the  hall  or  anywhere. 
Lota  of  FUN  fooling  the  Teacher.  Janitor. 
I'FoUoeman,  Parents.  Neighbors,  or  Friends. 

THE  VENTRILO 

is  a little  instrument  that  fits  into  the  mouth 
out  of  sight.  BOYS  or  GIRLS  can  use  it 
in  conjunction  with  the  above  for  imitating 
birdsand  animals.  Never  fails.  A ■ 32-page 
book  on  Ventriloquism  sent  with  the  Ventrllo  for  10  cents. 

NEW  FORD  JOKE  BOOK  1920 

All  the  latest  jokes  on  the  Ford  auto.  Hundreds  of  them, 
and  all  good  ones.  Spring  a new  one  on  your  neighbors. 

Large  book  with  cover 
by  mail,  10c 


ROGEN  X-RAY 

Price  12  cents 

i HERE,  BOYS,  is 
just  what  you 
want.  With  this  instru- 
. ‘ , . ment  you  can  apparently  see  the 

TWELVE  “In'tS."" 

SKULL  RING 

Here  is  a handsome,  up-to-date 
Bing,  representing  a Skull  and 
Cross-bones.  Has  stones  in  the 
eyes  and  looks  something  fright- 
ful. Women  won't  like  it,  but 
for  men  or  boys  it  is  a great 
novelty.  Sample*  by  mall,  l5o. 

Gee ! What  a Wad  ! 

This  is  STAGE  MONEY 

tfooks  like  the  GBNTTINB 
STUFF.  Some  Green  backs  and 
some  Yellow  backs.  Create  a 
BIG  sensation  among  your 
friends.  The  girls  will  all  be 
after  you  when  they  see  the  wad. 
BIG  roll  of  15  pieces  by  mail, 
10  cents. 

ENCHANTED  BARREL 

The  Most  Wonderful  Pocket  Trick  Made 
CHANGE  A CENT  INTO  A DIME 

A^  your  friend  to  drop  a dime  in  the  barrel 
Wren  he  takes  it  out,  BehoidI  It  is  a CENT". 
You  make  8 cents  every  time  you  fool  them. 


oveiy  Liiuo  you  looi  inem. 
Never  falls.  They  cannot  get  on  to  it.  In.. 

— Sample  barrel , with  directions,  only....-  HC 

Hindoo  Flower  Pot  Trick 

You  have  all  heard  of  the  great  Hindoo 
trick  (making  a plant  grow  out  of  a 
flower  pot  right  in  front  of  an  audience  I. 
This  trick  has  puzzled  the  whole  world 
for  years  until  an  old  Hindoo  fakir  gave 
it  away.  We  send  the  whole  outfit  by 
mail  with  full  instructions  for  15  cents. 


6 Songs,  words  and  music ; 25 
Pictures  Pretty  Girls;  40  Ways  to 
Make  Money ; 1 Magic  Book ; 1 
Book  Letter  Writing;  1 Dream  Book 
and  Portune  Teller ; 1 Cook  Book ; 
1 Baseball  Book,  giving  rules  for 
games;  1 Toy  Maker  Book;  Lan- 
guage of  Flowers ; 1 Morse  Tele- 
graph Alphabet;  12  Chemical  Ex- 
periments ; Slagie  Age  Table ; Great 

North  Pole  Game;  100  Conundrums; 

5 Puzzles:  12  Games;  30  Verses  for  Autogi-aph  Albums. 
AM  the  above  by  mail  for  lOc. 

Trumpet  in  Handkerchief 

Tile  Trumpet  in  the  Handkerchief 
lias  come  to  torment  us.  It  is  a 
startler.  A small  metal  trumpet 
is  ingeniously  concealed  in  a 
liandkerchief.  On  meeting  your 
friends,  after  chatting  awhile,  you 
take  out  this  handkerchief  and 
blow  your  nose.  It's  like  a sudden  clap  of  thunder!  The 
ladies  scream,  and  your  male  friends  will  think  they  heard 
the  whistle  of  a steam  engine.  You  can  blame  the  hideous 
noise  to  your  having  a very  had  cold,  and  keep  the  fun 
up  as  long  as  you  like.  Price  lOc,  3 for  25  cents,  by  mail. 


ALLFN  OUTXAWS 


A new  illustrated  book  in  42  chap 
ters. Tells  the  provocation  that  led 
up  tothe  mostdaring gunfight  on 
record, where  they  shoot  the  Judge 
Sheriff,  States  attorney,  3 Jurors, 
and  8 others  in  the  Hillsville  Court 
Room,  All  crimes  have  a woman 
back  of  it,  and  BOYS,  this  one  is 
worth  reading.  Large  bound  libools 
inpiaio  wrapper  for  TEN  Cents. 

Any  of  the  above  Mailed  with  Catalog 

ROYAL  NOVELTY  COMPANY 

417  East  Ave.,  South  Norwalk,  Conn. 


wires  running  back  and  forth  thru  the  cloth 
in  a fire-proof  manner,  and  his  helmet  as 
well  as  his  shoes  are  also  electrically  heated. 
Oxygen  has  usually  to  be  taken  when  ris- 
ing above  an  altitude  of  17,000  feet,  and  a 
microphone  for  carrying  on  inter-communi- 
cation or  wireless  telephone  conversation 
with  the  earth,  etc.,  is  built  right  into  the 
oxygen  mouth-piece  which  can  be  strapt 
over  the  mouth  and  nose  as  shown  in  the 
accompanying  illustration.  The  electrical 
energy  for  operating  the  wireless  set  as 
well  as  the  electrical  stoves  and  electrically 
heated  clothes,  corresponding  to  those  worn 
by  Major  Schroeder,  may  be  supplied  from 
a small  wind-driven  dynamo  mounted  on 
one  of  the  wing  struts  as  here  illustrated, 
or  else  from  a storage  battery. 

In  this  way,  all  these  things  will  help  to 
make  it  more  comfortable  and  safer  for 
the  aviator,  who  tomorrow  will  attempt  to 
rise  above  the  height  of  30,000  to  35,000 
feet  and  if  perchance  he  happens  to  run 
into  such  a frigid  atmosphere  as  that  en- 
countered by  Major  Schroeder,  where 
everything  becomes  quickly  covered  with 
ice,  including  the  meter  dials  on  his  con- 
trol panel,  etc.  Here  too  electrically  heated 
and  motor-driven  scrapers  or  wipers  are 
fitted  on  the  glass  windows.  These  act 
also,  to  keep  the  window  clear  in  case  of 
rain  storms,  and  are  at  present  being  in- 
stalled on  many  automobiles.  The  only 
difference  in  this  type,  is  that  the  revolv- 
ing wiper  arm  carries  a small  electric  heat- 
ing coil  which  serves  to  prevent  the  severe 
cold  at  these  high  altitudes,  from  forming 
frost  on  the  glass,  under  any  consideration. 

If  the  air  pressure  is  kept  at  a higher 
value,  approximately  that  at  sea  level,  or 
even  2/3  or  ^ of  sea  level,  so  that  seven 
or  eight  lbs.,  pressure  is  maintained  inside 
the  glass  enclosed  aviator’s  cab,  then  the 
force  acting  on  the  glass  at  say  an  altitude 
of  36,000  feet,  would  tend  to  force  the  glass 
outward;  as  the  airplane  descended  earth- 
ward the  air  pressure  would  steadily  in- 
crease, and  the  strain  on  the  glass  would 
tend  to  reverse  until  it  became  equalized 
at  sea  level  once  more.  However,  where 
the  plane  might  drop  as  did  Major 
Schroeder’s,  5,000  feet  in  two  minutes,  the 
chances  are  that  the  glass  would  break,  due 
to  the  very  sudden  and  almost  instantaneous 
increase  in  air  pressure,  which  as  aforemen- 
tioned, caused  his  gasoline  tanks  to  cave  in. 
This  might  be  obviated  by  sensitive  air  pres- 
sure regulating  valves  fitted  in  the  walls 
of  the  cab. 

PROGRESS  SINCE  WAR. 

Modern  inventions  unthought  of  before 
the  war,  made  not  only  Major  Schroeder’s 
air  voyage  possible,  but  also  enabled  him 
to  return  with  an  accurate  scientific  record 
of  the  flight  to  substantiate  his  verbal 
claims.  His  machine  was  equipt  with  a 
Moss  supercharger  and  was  the  same  used 
August  2,  1919,  when  he  broke  the  world’s 
speed  record  for  high  altitude  by  flying  137 
miles  an  hour  at  a height  of  18,400  feet. 

The  Moss  supercharger  is  a device  com- 
posed of  a gas  turbine  and  centrifugal  air 
compressor.  The  turbine  derives  its  power 
from  the  red-hot  exhaust  gases  from  the 
Liberty  motor.  The  power  generated  by 
the  gas  turbine  is  used  to  operate  the  cen- 
trifugal air  compresser  at  about  22,000 
revolutions  per  minute,  and  the  air  so  com- 
prest  is  fed  to  the  carbureter  at  the  same 
pressure  as  the  air  at  sea  level. 

Thus  the  Liberty  motor  delivered  full 
400-horse  power,  even  tho  at  high  altitude. 

Major  Schroeder  was  drest  heavier  than 
any  polar  explorer  who  ever  set  forth.  He 
literally  was  wrapt  in  flexible  electric  heat- 
ers. His  flying  suit  was  lined  with  the  fur 
of  Chinese  Nuchwang  dogs,  and  between 
the  fur  and  outer  lining,  flexible  electric 
heat  units,  connected  by  silk-covered  wires 
with  the  dynamo  of  the  engine,  heated  the 
entire  suit. 

In  a like  manner  his  head-gear,  gloves 
and  mocassins  were  heated. 

(Continued  on  page  97) 


Radio  Men 
Wireless  Amateurs 

We  carry  a complete  line  of  Grebe, 
De  Forest,  Marconi,  Murdock, 
Clapp-Eastham,  and  all  other  lead- 
ing makes  of  Radio  Apparatus,  from 
Contact  Points  to  Complete  Sets. 
Agents  for  RADISCO  Apparatus 
Including  Coils,  “B”  Batteries,  Indicat- 
ing Dials  and  other  parts  distributed  by 
them.  Mail  orders  given  prompt  attention. 

Open  Evenings  until  9:30  P.M. 

KELLY  & PHILLIPS 

312  Flatbush  Avenue,  Brooklyn,  N.  Y. 
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Will  bring  want  to  keep  posted 

You 


The  little  matter  of  15  cts.  in  stamps  off  coin  will 
bringf  you  the  Pathfinder  13  weeks  on  trial.  The 
Pathfinderis  anillustrated  weekly,  published  at  the 
Nation’s  center,  for  the  Nation;  a paper  that  prints 
all  the  news  of  the  world  and  tells  the  truth 
and  only  the  truth;  now  in  its  27th  year. 
This  paper  fills  the  bill  without  emptying 
the  purse;  it  costs  but  Si  a year.  If  you 


_ on  what  is  going  on 
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Washington  has  become 
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reading  the  Pathfinder  is 
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taining,  wholesome,  the  Pathfinder  is  yours. 
If  you  would  appreciate  a paper  which  puts 
everything  clearly,  briefly — here  it  is.  Send 
15c  to  show  that  you  might  like  such  a 
paper,  and  we  will  send  the  Pathfinder  on 
probation  13  weeks.  The  I5c  does  not  repay 
us,  but  we  are  glad  to  invest  in  new  friends, 

THE  PATHFINDER,  Box  976 , W«8hii|ton,  D.  C. 


If  you  want  to 
become  an 
Expert  Wireman 
Read  page  7 


1 


WILCOX  PANEL 
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“The  Best" 

I'/j  In.  Radius  Postpaid  Pries 

Complste  Switch,  polished  brass  finish. 50o 
Complete  Switch,  nickel  plated  finish.. 60o 

Knob,  turned  and  polished 25o 

Switch  points,  brass  finish 2o 

Switch  points,  nickel  plated  finish  ...  4o 
THE  WILCOX  LABORATORIES,  Lansing,  Mich. 
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ADVICE 


In  this  Department  we  publish  such  matter  as  is  ot  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  '^Patent  Advice’* 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is. possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written  on. 


The  belief  among  many  people  who 
have  originated  some  new  and  useful 
improvement  is  that  securing  a patent 
for  their  device  completes  everything  that 
is  necessary  to  win  fame,  fortune  and  in- 
dependence. But  success  seldom  comes  so 
easily. 

Obtaining  a patent  generally  constitutes 
the  first  and  easiest  step  toward  the  suc- 
cess of  an  invention.  The  development  of 
a practical,  commercial,  working  model  of 
a device  is  the  second  important  step  up 
the  steep  and  trying  hill  of  progress. 

After  the  working  model  has  proven 
satisfactory  under  all  tests,  we  find  the 
greatest  obstacle  still  before  us  in  the  form 
of  marketing  the  invention  successfully.  I 
believe  it  is  true  that  more  inventors  miss 
success  because  of  their  ignorance  of  the 
proper  way  to  market  their  product  than 
for  any  other  reason. 

Lack  of  sufficient  knowledge  concerning 
the  buying  public  and  their  wants ; the 
manner  or  form  in  which  they  prefer  to  buy 
and  the  best  system  to  reach  these  buyers, 
invariably  spells  failure  to  the  inexperienced 
person  having  a good  thing  but  a bad  way 
of  letting  others  know  about  it. 

This  ignorance  of  the  selling  or  market- 
ing end  of  any  invention  starts  back  and 
shows  itself  in  the  preparation  of  the 
working  model.  If  an  inventor  is  unfami- 
liar with  commercial  requirements,  such  as 
the  appearance  of  a device,  its  size,  shape 
and  general  contour ; the  kind  of  dealers 
and  agents  to  select  for  serving  the  public ; 
the  way  to  pack  the  article  for  distribu- 
tion and  the  proper  advertising  and  litera- 
ture to  use  in  acquainting  the  purchasers 
with  the  product  for  sale;  he  certainly  will 
not  understand  how  to  prepare  his  inven- 
tion for  the  market  in  a way  that  will  as- 
sure success. 

For  example  we  will  recall  the  invention 
of  the  small  metal  cap  for  soft  drink  bot- 
tles which  is  so  common  today.  A few 
years  ago  the  inventor  of  this  unique 
article  was  walking  the  streets  trying  to  in- 
terest men  with  money  to  place  it  on  the 
market.  No  one  could  see  its  commercial 
value  because  the  inventor  had  not  fully 
grasped  the  commercial  requirements  him- 
self and  incorporated  them  in  his  working 
model.  Naturally  others,  less  concerned, 
could  not  see  what  the  inventor  did  not  see 
and  that  which  was  not  made  in  the  inven- 
tion. Capital  was  more  interested  in  the 
commercial  success  and  just  enough  in  the 
mechanical  side  to  be  sure  the  ultimate 
consumer  would  be  satisfied  with  his  pur- 
chase. 

For  two  long  years  this  clever  device  was 

* Owing  to  the  publication  of  Mr.  Hobson’s 
article  this  month,  no  questions  and  answers  are 
publisht  in  this  number. 
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carried  around  by  its  inventor  who  was 
hopeful  of  future  success,  yet  not  knowing 
the  secret  of  his  failure  up  to  that  time. 
One  day  a kindly  capitalist,  who  possessed 
a little  mechanical  imagination  along  with 
his  broad  commercial  scope,  suggested  mak- 
ing the  cap  a little  smaller,  and  more  com- 
pact, and  also  outlined  a few  changes  in 
its  appearance  which  would  make  it  more 
applicable  to  those  for  whom  it  was  in- 
tended. At  the  same  time  he  offered  to 
back  the  inventor  providing  he  would  give 
him  half  interest  in  the  patent  rights  and 
whatever  profits  to  be  made  from  selling  it. 
This  was  agreed  upon  by  both  and  within 
a short  time  the  improved  bottle  cap  was 
known  the  world  over.  Today  the  inventor 
is  very  opulent  from  the  millions  of  pennies 
earned  through  the  enormous  sale  of  this 
little  device. 

Then  recall  the  case  of  the  fountain  pen. 
The  first  one  invented  was  about  three 
times  as  large  as  the  present  popular  styles 
and  very  inefficient  in  use.  Had  the  inven- 
tor fully  grasped  the  public’s  desires  in  a 
liquid  pencil  they  would  have  realized  the 
present  great  success  years  ago. 

This  is  also  true  of  the  present  day  auto- 
mobiles. The  first  horseless  wagons  of 
twenty  years  ago  were  not  all  that  was  de- 
sired by  the  public.  But  it  is  possible  they 
and  the  inventors  did  not  know  just  what 
they  wanted  in  a self  propelled  vehicle. 

But  today  the  buying  public  is  more 
critical  and  better  educated  as  to  what  an 
article  should  be  to  give  them  their  money’s 
worth,  and  it  behooves  each  inventor  to 
educate  himself  and  learn  all  about  the  com- 
mercial necessities  of  any  new  improve- 
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Don’t  Lose  Your  Rights 

Before  disclosing  your  invention  to  any- 
one send  for  blank  form  “Evidence  of 
Conception”  to  be  signed  and  witnessed. 
A sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  “Evidence  of  Con- 
ception” sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a post 
card  will  do. 


255  OURAY  BLDG., 
WASHINGTON.  D.  C. 
“Originators  of  form  Evidence  of  Conception" 


TO  THE  MAN  WITH 
AN  IDEA 

I offer  a comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN,  Patent  Lawyer 

164  Owen  Building,  Washington,  D.  C. 
2276-8  Woolworlh  Bldg.,  New  York  City 
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COPYRIGHTS 
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our  blank  form  “EVIDENCE  ON  CONCEPTION.”  This  should  be 
signed  and  witnessed  and  if  returned  to  us  together  with  model  or 
sketch  and  description  of  the  invention  we  will  give  our  opinion  as 
to  its  patentable  nature.  Electrical  cases  a specialty. 

Our  aiustrated  Guide  Book,  “HOW  TO  OBTAIN  A PATENT,” 
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CAN  YOU 

think  of  a simple,  practical  Idea 
that  will  fill  one  of  the  many  re» 
quests  we  have  on  file  for  new  inven* 
tions?  It  may  mean  a fortune  for  you. 
Thousands  of  things  are  needed  Right 
Now.  Your  brains  can  help.  Send  to- 
day for  our  great  new  book— ‘inven- 
tions and  Trade  Marks,  Their 
Protection  and  Exploitation” 
and  learn  more  about  making 
money  from  ideas  than  you  ever 
knew  before.  It  tells  many 
things  that  are  wanted, 
too*  A postal  will  do- 
it is  fret. 


We  help  our  olleota, 

without  charge,  to  get 
the  dollars  out  of  their 
ideas— having  facilities 
Hone  others  possess. 

Advice  free. 
Don't  delay — get  the 
hook  at  once. 

AMERICAN 
INDUSTRIES,  INC. 

225  Patent  Dept** 
WASHINGTON,  D.  C* 
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Do  you  know  every  move  your  attorney  makes? 

INVENTORS 

My  clients  are  immediately  informed  of  every 
step  in  the  prosecution  of  their  applications. 
Write  now — P A T E N T S — Send  sketch. 
Booklet  sent  free  on  request 

Office  of  WARNER  I.  CUBBERLEY.  Patent  Atty. 
22  National  Union  Bldg.,  Wash.,  D.  C. 
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merit  before  spending  money  to  place  it  on 
the  market. 

Success  is  not  a matter  of  luck,  but  a 
simple  fact  of  knowledge  properly  applied 
to  whatever  plan  or  business  a person  de- 
sires to  promote. 

If  you  would  be  successful  with  an  in- 
vention seek  all  obtainable  knowledge  from 
others  about  mechanical,  commercial  and 
financial  plans  of  operation ; absorb  what 
you  seek  and  find,  digest  it  thoroughly  and 
understand  it  before  you  attempt  to  become 
a manufacturer,  then  apply  what  yon  find 
to  your  invention  which  should  assure  your 
success  under  normal  conditions  providing 
you  have  a needed  improvement  as  a foun- 
dation to  build  your  success  upon. 

Copyright,  1920,  by  Jay  G.  Hobson. 

WHAT  DOES  THE  CLOCK  SAY? 

Why  do  we  always  regard  a clock  as  say- 
ing “tick,  tock,”  and  not  “tick,  tick,”  like  a 
watch?  Is  there  really  any  distinction  be- 
tween the  alternate  sounds,  or  is  it  a 
matter  of  psychology? 

The  general  opinion,  it  seems,  has  al- 
ways been  that  it  was  merely  a matter  of 
chance  whether  the  “tick”  accompanied  the 
left  and  the  “tock”  the  right  heat  of  the 
pendulum  or  vice  versa.  The  first  impor- 
tant discovery  this  authority  made  was 
that  the  “tick”  always  marks  the  moment 
when  the  pendulum  reaches  the  extreme 
point  of  detonation  from  the  perpendicular 
on  its  beat  to  the  right,  while  the  reaching 
of  its  swing  limit  to  the  left  is  marked  by 
the  “tock”  in  pendulums  of  all  lengths.  He 
found  that  owing  to  the  fact  that  the  an- 
chor of  the  escapement  mechanism  is  above 
the  rotating  escapement  wheel  and  in  the 
same  plane  with  it,  the  conditions  under 
which  its  arms  strike  the  cogs  of  the  wheel 
are  not  the  same  for  both  arms. 

One  of  the  arms  of  the  anchor  strikes 
a cog  of  the  wheel  moving  upward,  in  a 
direction  opposed  to  that  of  the  anchor, 
while  the  other  arm  strikes  against  the  cog 
while  it  is  moving  downward,  nearly  in  the 
same  direction  as  the  anchor.  The  result 
of  the  unequal  conditions  under  which  the 
two  arms  of  the  anchor  engage  the  cogs 
of  the  escapement  wheel  is  naturally  an 
acoustic  difference  in  the  sounds  produced 
by  the  contact  of  the  parts. 

FROM  A SWEDISH  READER. 

Dere  Edditor ; — 

I bane  sweede  man  and  from  yon  to  me 
wood  like  to  no  some  questions  answered. 
Can  you  2 me  tell  why  it  is  that  no  spark 
comes  akross  my  spark  gap?  Today  I went 
by  a wireless  store  and  up  my  mind  to  be 
a operator  made.  So  i me  bought  n spark 
coil  which  i seen  give  two  inches  of  spark. 

Tonight  when  i get  him  home  and  a few 
wires  on  her,  it  no  work  for  a tarn. 

1st,  I put  one  hundred  and  ten  bolts  of 
direct  juice  on  the  two  binding  posts  who 
was  nearest  together.  This  is  the  place 
where  that  man  said  primary  was.  i next 
put  the  tick  tick  key  on  these  2 juicy  wires 
what  you  call  akross  them.  Well  that 
coil  she  bane  in  awful  hurry  to  run.  She 
no  wait  for  me  to  press  the  key  but  smoke 
rite  up  soon  as  i turn  that  switch  on.  I 
hear  something  rip  way  down  in  The  cel- 
lar and  the  lights  all  out  went. 

By  the  life  of  a lamp  I then  notez  that 
the  little  sprink  that  make  the  buzzer  noise 
when  the  operation  by  the  man  was  made 
did  not.  It  was  fast  together  with  _ the 
other  end  of  buz.  i take  fourteen  inch 
wrench  and  make  it  loose. 

I go  by  auto  stable  & By  6 dry  hatteys. 
The  man  in  stable  hook  em  up  4 me  so  I 
get  12  of  dem  holts. 

I make  him  buz  this  time  but  no  spark. 
I to  man  feay  plenty  of  kick  on  other  end 
of  coil,  so  i my  fingers  wet  & put  em  across 

i*j  ynitiped  up.  Ylm- 

miney!  that  Box  got  least  sixty  2 million 
amneres  and  I wait  from  yon  to  hear  be- 
fore I lose  other  hand. 

Yours  sparklessly — 

“Ole.” 
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Major  Schroeder  wore  an  oxygen  mask 
of  his  own  design. 

I An  automatic  altitude  record  is  made  on 
an  instrument  known  as  the  “recording 
barograph” ; the  needle  of  this  instrument 
moving  in  response  to  the  changes  of  air 
pressures,  as  these  changes  are  caused  to 

i act  on  a diafram  or  series  of  diaframs  at- 
tached to  one  end  of  the  recording  lever. 
The  other  end  of  the  lever  carries  the 
marking  point  or  pen  which  draws  a curve 

I on  a revolving  clockwork  driven  drum, 
covered  with  fine  ruled  paper,  the  divi- 
sions of  which  correspond  to  a certain  num- 
ber of  feet.  In  the  cover  illustration  the 
barograph  is  shown  connected  with  the  out- 
side atmosphere  by  means  of  a pipe  leading 
from  a Venturi  or  suction  funnel,  which  are 
all  mounted  on  the  side  of  the  fuselage. 
The  recording  barograph  on  official  flights 
is  always  sealed  before  the  aviator  leaves 
the  ground,  and  immediately  upon  the  avia- 
tor’s completion  of  the  flight,  the  barograph 
is  removed  from  the  machine  by  officials  in 
charge.  The  instrument  is  then  carefully 
checked  up  or  calibrated  by  experts  and 
the  record  is  then  sent  to  the  proper  au- 
thorities at  the  Air  Service  Department, 
United  States  Army,  or  the  Bureau  of 
Standards  at  Washington,  D.  C.  In  case 
of  army  flights,  they  are  then  carefully 
checked  or  homologated.  Until  the  record 
has  been  finally  O.  K’d  and  checked  up  by 
the  higher  authorities,  and  usually  the 
Bureau  of  Standards,  it  is  called  an  un- 
homologated record. 

"Two  or  three  important  things  come  into 
mind  so  far  as  the  design  of  high  altitude 
airplanes  are  concerned,  and  these  are  as 
follows : Owing  to  the  much  lower  sus- 

taining power  of  the  thin  air  at  these  high 
altitude  flights,  the  planes  should  be  much 
larger  for  a given  weight  of  machine,  and 
also  the  propeller  should  be  much  longer 
and  wider,  or  else  of  greater  pitch.  It  has 
been  proposed  to  use  adjustable  pitch  pro- 
pellers for  such  flying,  so  that  at  higher 
altitudes,  the  pitch  could  be  increased  and 
a greater  thrust  or  force  created  in  this 
highly  rarefied  air. 

WHAT  DR.  CHRISTMAS,  AVIATION  EXPERT, 
HAS  TO  SAY. 

Dr.  William  Whitney  Christmas,  the  well 
known  aviation  expert  and  designer  of  the 
high  speed  “Bullet”  strut-less  airplane,  had 
the  following  to  say  in  an  interview : 

“The  probable  maximum  height  or  alti- 
tude to  which  an  airplane  can  ascend  is 
governed  by  several  factors,  each  of  which 
are  important  in  themselves  alone,  and  very 
important  in  their  relation  to  one  another. 
Take  the  plane  itself.  Its  success  for  alti- 
tude depends  upon  its  resistance,  weight, 
pitch  and  effectiveness  of  the  propeller  asso- 
ciated with  the  uniformity  and  reliability 
of  the  motor  power  which  drives  the  pro- 
peller. It  is  manifestly  evident  that  when 
we  reach  very  high  altitudes  the  propeller 
must  be  accelerated  in  its  revolutions.  This 
immediately  brings  to  the  front  the  ques^ 
tion.  How  fast  can  a reciprocating  engine, 
such  as  the  gas  motor  we  have  today,  re- 
volve without  disintegration?  We  can  more 
or  less  definitely  state  that  above  3,000  revo- 
lutions there  is  danger  of  disintegration. 
We  then  must  find  a means  of  increasing 
the  pitch  of  the  propeller  as  we  ascend 
because  the  air  gets  thiner  and  thinner  as 
we  increase  our  altitude.  This  being  the 
case,  the  propeller  must  be  increased  in 
pitch  constantly  because  it  must  revolve 
against  this  attenuated  pressure  rapidly  and 
forcibly  to  get  the  same  results  that  we  do 
when  near  the  surface  of  the  earth.  Of 
course,  with  a reciprocating  engine  having 
a limit  to  the  number  of  revolutions,  makes 
such  an  engine  unsuitable  to  reach  the  very 
highest  altitudes.  We  must  now  seek  for  a 
better  motor  power  to  accomplish  these 
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250%  Mote:  Work 

In  power  hack  sawing,  compound  acts  more 
as  a coolant  than  as  a lubricant.  Cutting 
heats  the  blade,  and  the  purpose  of  the 
compound  is  to  prevent  .the_temper_of 
the  blade  being  drawn.' 

A few  drops  of  oil 'or  “a~  scanty  flow  of 
compound  simply  tends  to  hold  the  chips 
in  the  cut  and  is  frequently -responsible  for 
broken  blades.  „ Whatever  you  are  using 
for  a coolant,  compound,  or  water,  see  to 
it  that  the  work  is  flooded  except  when 
cutting  iron  castings.  J If  you  use  com- 
pound. keep  it  thin  and  well  agitated. 
Actual  tests  have  proven"  that  the  use 
of  compound  will  increase  the  amount  of 
work  accomplished  by  250  per  cent. 

Get  a copy  of  the  Starrett  Hack'  Saw 
ChartLE>pick  the  right  blade,  put  on  the 
weight,  see  to  it  yoiir  S.  P.  M.  are  right  — 
and  watch  your  cutting  cost  decrease. 

THE  LTS.  STARRETT  CO. 

^Tho  World’s  Greatest  Toolmakers 
Jk^ufacturers  of  Hack  Saws  Unexcelled 
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HEAR  CARUSO  IN  YOUR  HOME 

Send  $1  Only 


Greatest  Phonograph 
Bargain  Ever  Offered 

This  is  your  opportunity  to  buy  direct  from  the  manufacturer 

Wonderful  $25  Phonograph  for  $10.98 

Plays  all  Makes  of  Records 
Any  Size  or  Cut 

and 

Coupon 


SendSI 


Plays  Victor,  Columbia,  Edison  and 
Emerson  Records 

Send  $1.00  today 

Columbia  Sales  Company 

S3  Academy  St.,  Dept.  690,  Newark,  N.  J. 


Extra  loud,  clear,  sweet-toned 
sound  box,  silent,  powerful 
spring  motor,  automatic  regula- 
tor, starter  and  stopper.  Cabinet 
finished  in  Colonial  mahogany. 
The  metal  parts  highly  nickeled. 
Will  last  a life  time  and  is  fully 
guaranteed  in  every  respect.  Phono- 
graph will  be  shipped  upon  receipt  of 
$1.00;  you  pay  the  balance,  $9.98,  after 
you  get  the  phonograph. 

CUT  OUT  AND  MAIL  AT  ONCE. 
COLUMBIA  SALES  COMPANY 

S3  Academy  St.,  Dept.  690,  Newark,  N.  J. 

Gentlemen:  Enclosed  find  $1.  Ship  at  once  one  guar- 
anteed phonograph.  If  satisfactory,  I agree  to  pay  the 
balance,  $9.98,  after  I receive  the  machine.  If  not  satis- 
factory I will  return  the  same,  and  you  will  refund  my 
money. 

Name  

Address  


You  benefit 


by  mentioning  the  ‘‘Erectricol  Experimenter**  when  writing  to  advertisers. 
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You  can  easily  make  a 
highly  sensitive  detecto- 
phone  by  using  a Skin- 
derviken  Transmitter  But- 
ton to  collect  the  sound 
waves.  You  can  build 
your  own  outfit  without 
buying  expensive  equipment.  Think  of  the 
fun  you  would  have  with  such  an  instrument! 
It’s  very  simple,  too,  and  inexpensive. 

You  can  install  an  outfit  in  your  home  and 
hear  the  conversation  being  held  all  over  the 
house.  You  can  connect  up  different  rooms  of 
a hotel.  This  outfit  was  used  by  secret  serv- 
ice operatives  during  the  War.  It  is  being 
used  on  the  stage. 

One  of  the  main  advantages  of  the  Skinder- 
viken  Transmitter  Button  lies  in  its  ultra- 
sensitiveness. You  can  place  it  in  any  posi- 
tion you  like.  Tt  is  the  greatest  invention  in 
micro-phones  and  has  won  recommendations 
from  men  of  high  standing  in  the  scientific 
world.  It  is  being  used  all  over  the  world. 
You  can  mount  it  most  anywhere.  Card  board 
boxes,  stove  pipes, 
stiff  calendars  and 
hundreds  of  other 
places  will  sug- 
gest themselves  to 
you.  The  buttons 
can  not  lie  seen 
by  any  one  in  the 
room,  as  they  are 
so  small  and  light. 
Only  a small  brass 
nut  is  exposed  to 
the  view. 

Full  directions 
for  .connecting  up 
the  button  for  use 
as  a detectophone 
are  given  in  book- 
let which  is  sent 
with  each  button. 

The  only  instru- 
ments needed  to 
complete  a detect- 
to  a Skinderviken 
receiver,  battery, 
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ophone  outfit,  in  addition 
Transmitter  Button  are 
and,  if  desired,  an  induction  coil. 

The  same  circuit  connections  apply  to  all 
experiments,  regardless  of  how  the  transmitter 
button  is  mounted. 

The  Skinderviken  Transmitter  Button  oper- 
ates on  one  or  two  dry  cells.  It  often  happens 
that  two  cells  produce  too  much  current  and 
the  sounds  are  deafening.  We  recommend 
either  one  fresh  cell  or  two  worn  out  cells. 
Send  us  Your  Order 
TO-DAY 

We  have  the  utmost  faith  in  this  transmitter 
button.  We  guarantee  satisfactory  service  or 
we  will  refund  the  purchase  price.  Boys — 

young  and  old — send  in  a dollar  bill  RIGHT 
NOW!  You  can’t  lose.  If  you’re  not  satis- 
fied. you  receive  your  dollar  back.  Isn’t  that 
fair? 

JOHNSON  SMITH  & CO. 

Dept.  E-17 

3224  N.  Halsted  Street,  Chicago 

USE  THIS  COUPON 

Johnson  Smith  & Co.,  Dept.  E-n, 

3224  N.  Halsted  St.,  Chicago.  111. 

Gentlemen: — Please  ship  at  once  to  address  below 

Skinderviken  Transmitter  Buttons,  for  which  I 

enclose  $ 

Name  

Address  

City  State 


extraordinary  results  in  reaching  altitudes. 
This  can  be  done  much  more  effectively  by 
a turbine  engine,  either  of  steam  or  gaso- 
line, neither  of  which  has  yet  been  devel- 
oped to  such  a state  of  perfection  for  air- 
plane use  that  they  can  be  used  with  con- 
fidence. The  turbine  can  be  turned  up  as 
high  as  30,000  or  more  revolutions  a minute, 
which  would  be  of  such  tremendous  speed 
that  the  propeller  would  not  hold  together, 
therefore,  it  would  fly  to  pieces.  However, 
the  turbine  can  be  turned  up  to  the  point 
just  short  of  breaking  the  propeller.  Of 
course,  strictly  speaking,  no  airplane  could 
fly  in  a vacuum, — that  is  to  say,  it  could  not 
have  a force  within  itself  which  would  sus- 
tain it  in  a vacuum  thru  forward  motion. 
Then,  strictly  speaking  from  a practical 
standpoint,  there  could  be  no  possible  rea- 
son for  wishing  an  airplane  to  fly  in  a 
vacuum. 

‘‘Considering  the  airplane  solely,  and  dis- 
carding the  human  element,  which,  after  all, 
is  the  controlling  factor,  I would  say  that 
it  would  be  possibly  to  fly  an  airplane  with 
all  the  improvements  necessary  for  this 
feat  properly  accomplished  to  a height  of 
say  75,000  feet.  This  extreme  height  is 
more  or  less  theoretical,  but  years  of  prac- 
tice, application  and  invention  may  cause 
the  airplane  to  reach  such  a height,  but 
there  are  many  mechanical  obstacles  to 
overcome  to  accomplish  such  a result,  and 
we  cannot  hope  for  immediate  success  in 
this  direction. 

“By  actual  practical  demonstration  we 
find  that  water  boils  at  a constantly  de- 
creasing temperature  as  we  reach  varying 
altitudes.  This  is  due  to  the  fact  that  the 
air  pressure  decreases  constantly  as  we 
ascend.  The  laity,  as  a general  rule,  do 
not  just  understand  the  phenomena  of 
water  boiling.  Water  boils  at  212  degrees 
at  sea  level.  The  reason  for  this  is  that 
this  heat  is  necessary  to  disturb  the  equi- 
librium of  the  water  particles  under  this 
pressure  of  approximately  15  pounds  to  the 
square  inch,  or  about  14.7  pounds,  to  be 
more  accurate.  Now  as  this  pressure  de- 
creases, it  very  naturally  follows  that  water 
is  violently  displaced  thru  heat  at  a much 
lower  temperature.  This  is  an  important 
thing  in  water-cooled  engines,  such  as  used 
in  airplanes,  and  every  natural  means  must 
be  found  for  quickly  dissipating  all  extra 
heat  generated  by  the  engine  and  enough 
reserve  to  cause  the  engine  to  properly 
function. 

“The  human  element  in  altitude  flying  is 
even  more  important  than  the  mechanical 
apparatus  in  which  the  man  flies,  altho  the 
two  cannot  be  dissociated  in  altitude  work. 
Man  is  so  peculiarly  constituted  that  he 
lives  at  the  bottom  of  this  great  deep  air 
sea  and  consequently  he  lives  under  great 
pressure.  As  he  is  carried  upward  grad- 
ually and  as  this  altitude  constantly  in- 
creases he  begins  to  exhibit  certain  physio- 
logical phenomena  which  is  detrimental  to 
life  function,  and  if  carried  to  an  excess 
endangers  that  life  principle.  One  of  the 
peculiar  phenomena  that  we  first  notice  is 
that  the  breathing  apparatus  becomes  rapid 
in  its  action  in  its  effort  to  get  a sufficient 
supply  of  oxygen  for  proper  body  function. 
Another  phenomena  we  have  is,  as  the 
pressure  on  the  surface  of  the  body  de- 
creases there  is  a tendency  for  the  fluids 
within  the  body  to  escape  by  the  way  of  the 
surface  and  we  see  the  prenomena  of  skin 
bleeding  and  bleeding  at  the  nose,  ears 
and  eyes.  This  is  due  to  the  fact  that  the 
pressure  is  not  sufficiently  great  to  keep 
the  blood  circulation  within  its  proper 
bounds.  Another  phenomena  which  is  ex- 
hibited in  altitude  work  is  dizziness.  This, 
of  course,  is  also  a result  of  decreased  air 
pressure.  These  various  physiological 
phenomena  cause  such  a state  of  body  and 
mental  unrest  that  the  aviator  or  observer, 
or  both,  constantly  decrease  in  efficiency 


with  a certainty  that  sooner  or  later  all 
functions  of  an  intelligent  character  will 
more  or  less  cease  if  the  altitude  reached 
is  sufficiently  great. 

“How  must  we  overcome  this?  It  can 
only  be  overcome  in  its  entirety  in  extreme 
altitudes  by  inclosing  the  driver  or  observer 
in  a hermetically  sealed  cabin.  This  cabin 
must  be  so  mechanically  arranged  that  sea 
level  pressures  can  be  maintained  and  such 
temperature,  humidity  and  oxygen  supplied 
as  necessary  to  proper  bodily  function. 
There  are  many  mechanical  difficulties  in 
the  way  of  a proper  accomplishment  of 
this  fact.  However,  these  may  be  over- 
come to  such  an  extent  as  to  allow  an  air- 
plane to  ascend  to  such  height  as  at  the 
present  moment  may  seem  unattainable.  It 
may  be  well  to  say  here  that  the  phenomena 
of  boiling  water  at  varying  altitudes  would 
have  nothing  whatsoever  to  do  with  the 
temperature  of  the  body  or  the  temperature 
of  the  blood.  We  have  within  the  brain  a 
point  or  section  which  is  called  the  thermo- 
genetic  center.  This  area  in  the  brain  is 
very  peculiar  in  having  the  automatic  fac- 
ulty of  keeping  the  body  temperature  in  a 
normal  condition.  If  it  were  not  for  this 
self-regulating  temperature  government 
within  the  brain,  it  would  be  impossible  for 
the  human  being  to  live  under  conditions 
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Graphic  Curve  Showing  Per  Cent,  of  Vacuum 
and  Falling  Value  of  Boiling  Point  of  Water 
at  Increasing  Altitudes.  50,000  Feet,  Is  Be- 
lieved to  Be  About  the  Highest  Attainable 
Altitude.  The  Phenomenom  of  the  Reduced 
Boiling  Point  of  Water  at  High  Altitudes 
Has  Nothing  Whatever  To  Do  With  the 
Body  and  Blood  Temperatures  As  Dr.  Christ- 
mas Points  Out.  Courtesy  Charles  M.  Ripley, 
of  the  General  Electric  Co. 


averse  to  bodily  comfort  and  health.  The 
layman  may  have  an  idea  that  such  an 
altitude  could  be  reached  by  constant  de- 
creasmg  pressure  that  the  blood  itself  might 
have  a tendency  to  boil.  This,  of  course,  is 
a fallacy  and  could  not  be  thought  of  ex- 
cept by  those  who  are  entirely  unacquainted 
with  physiological  function. 

“As  far  as  we  can  determine,  the  atmos- 
pheric sea  seems  to  have  a depth  of  about 
200  miles.  This,  of  course,  is  more  or  less 
a theoretical  conjecture,  but  it  can  in  a 
way  be  called  more  or  less  accurate,  be- 
cause the  calculation  is  arrived  at  thru  the 
law  of  decreasing  pressure  and  decreasing 
densities. 

“Altitude  flying  is  fascinating,  and  its 
practical  use  will  become  more  and  more 
evident,  but  its  practical  limit  of  height 
will  become  more  and  more  evident  yet, 
and  it  is  very  reasonable  to  assume  that 
for  any  possible  commercial  use  we  can 
confidently  believe  that  50,000  feet  will  be 
the  limit  for  all  useful  purposes.’’ 
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from  the  current  from  land  wire  to  ground 
and  by  suitably  proportioning  the  two  parts 
of  the  resistance  R,  the  strays  could  be 
balanced  out.  Such,  however,  did  not 
prove  to  be  the  case  and  it  was  recognized 
that  the  difficulty  was  due  to  the  fact  that 
the  phase  relationship  of  the  current  in  the 
sea  wire  was  not  the  same  as  for  the  cur- 
rent in  the  land  wire.  The  final  arrange- 
ment for  the  balance  of  the.  land  wire 
against  the  sea  wire  is  shown  in  Figure  4, 
where  a phase-adjusting  device,  Li  G,  is 
put  in  series  with  either  land  wire  or  sea 
wire.  It  is  not  necessary  to  have  this  de- 
vice in  series  with  each  collector.  It  was 
usually  used  in  series  with  the  land  wire. 
It  will  be  noted  that  the  ratio  of  signal 
to  stray  on  collector  number  1,  that  is,  the 
sea  wire,  has  been  further  improved  by 
the  use  of  the  resistance  Ri,  which  shunts 
the  end  of  that  wire  directly  to  ground. 
This  circuit  at  once  gave  very  satisfactory 
results  and  experiments  were  immediately 
continued  to  determine  whether  the  bal- 
ance- of  strays  was  dependent  upon  the 
length  and  nature  of  the  land  and  sea 
wires.  It  was  found  that  within  the  limits 
wherein  observations  were  taken  on  sea 
wires,  namely  from  1,000  to  2,000  feet  (305 
to  610  m.),  the  length  of  the  sea  wire  had 
but  little  influence,  best  results  being  ob- 
tained from  1,500  feet  (458  m.)  of  sea 
wire.  The  length  of  the  land  wire  was 
found  to  depend  upon  the  wave  length,  in 
general,  shorter  lengths  working  better 
when  shorter  waves  were  to  be  balanced. 
The  lead-covered  cable  was  used  as  a land 
wire  very  successfully  when  the  strays 
were  made  as  bad  as  possible  on  the  cable 
by  intersecting  the  sheath,  every  two  hun- 
dred feet  (61  m.).  It  is  desirable,  of 
course,  that  the  land  wire  have  as  bad  a 
ratio  as  possible.  Exceedingly  satisfactory 
balances  were  obtained  thruout  the  sum- 
mer of  1918  on  all  wave  lengths  between 
6,000  and  15,000  meters.  No  work  was 
done  on  shorter  wave  lengths  than  6,000 
meters.  The  device  was  put  into  the  hands 
of  the  operators  on  April  7,  1918,  and 
either  this  circuit  or  the  following  circuit 
was  used  at  Belmar  from  that  time  on  for 
copying  all  trans-Atlantic  signals.  Encour- 
aged by  the  success  of  this  method  of  bal- 
ancing two  wires,  attention  was  again  given 
to  the  rectangle,  since  the  rectangle  showed 
just  as  bad  a ratio  of  signal  to  stray  as  the 
land  wire  and  should  have  sufficiently  simi- 
lar directivity.  The  rectangle  was  there- 
fore substituted  for  the  land  wire.  The 
resistance  R is  sufficiently  high  to  give  the 
rectangle  a very  high  decrement.  The  tun- 
ing is  exceedingly  flat.  No  marked  success 
was  obtained  until  the  circuit  shown  in 
Figure  5 was  adopted,  that  is.  until  the  sea 
wire  was  shunted  to  earth  thru  a small 
resistance  R\.  The  exact  functioning  of 
this  resistance  is  not  understood,  but  its 
presence,  especially  in  the  balancing  of  a 
rectangle  against  a sea  wire,  is  of  the  ut- 
most importance.  Figure  6 shows  the  de- 
sign of  a panel  to  be  placed  to  the  left  of 
a standard  Navy  long  wave  receiver,  _ this 
panel  providing  the  necessary  terminals 
for  sea  wire  and  either  land  wire  or  rect- 
angle. It  also  contains  the  phase-adjust- 
ng  device  in  series  with  the  rectangle  or 
land  wire,  the  balance  resistance,  and  the 
shunt  to  earth  on  the  sea  wire  terminal. 
This  circuit.  Figure  5,  is  dependent  also  for 
its  success  upon  the  proper  choice  of  the 
dimensions  of  the  rectangle,  since_  it  is 
necessary  to  have  a comparatively  high  re- 
sistance in  series  with  it  at  all  times.  The 
rectangle  must,  therefore,  be  designed  to 
have  adequate  collecting  power.  Naturally 
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this  depends  upon  the  wave  length.  For 

6.000  meters  a rectangle  30  feet  (9.2  m.) 
by  77  feet  (23.5  m.)  with  12  turns  of  num- 
ber 10  wire  spaced  6 inches  (15.2  cm.), 

I was  found  satisfactory.  For  waves  from 

10.000  to  15,000  meters,  a rectangle  of  the 
I same  dimensions  but  with  double  the  mim- 
i her  of  turns  was  found  best.  The  setting 

of  the  phase-adjusting  condenser  depends 
slightly  on  the  depth  of  the  water  over  a 
j sea  wire.  As  the  tide  came  in  it  was  found 
necessary  to  advance  the  phase  slightly  in 
I the  ground  wire  or  rectangle,  as  the  case 
might  be. 

METHODS  OF  ADJUSTING  BALANCED 
SYSTEMS. 

The  method  of  adjusting  the  balanced 
system  is  described  as  follows  (reference 
Figures  4 or  5)  : 

(a)  The  slider  of  the  resistance  R is 
pushed  to  the  right  until  there  is  little  or 
no  resistance  between  the  slider  and  col- 
lector number  1.  The  primary  of  the  re- 
ceiver is  adjusted  by  variation  of  the  in- 
ductance L and  the  capacity  C until  it  is 
tuned  to  the  incoming  signal.  The  resist- 
ance Ri  is  adjusted  to  the  lowest  value 
which  is  consistent  with  good  audibility  of 
signal.  The  secondary  L2  is  adjusted  in 
the  usual  manner  as  are  also  the  amplifiers. 

(b)  The  slider  of  the  resistance  Li  is 
pushed  to  the  left  so  that  little  or  no  re- 
sistance lies  between  the  capacity  C and  the 
primary.  Without  changing  the  primary 
adjustment,  the  loading  coil  L,  and  the  ca- 
pacity Cl  are  adjusted  so  that  the  same 
signal  is  received  from  collector  number  2. 

(c)  The  slider  of  the  resistance  R is 
then  moved  back  and  forth  until  the  best 
readability  of  signals  is  obtained,  the 
normal  position  being  nearer  the  end  of 
collector  number  1 than  to  the  capacity  Ci. 

In  other  words,  the  larger  part  of  the  re- 
sistance R will  normally  be  in  series  with 
that  collector  which  produces  the  worst 
strays. 

(d)  The  condenser  Ci  is  now  varied  so 
as  to  shift  the  phase  slightly  in  collector 
number  2.  This  adjustment  is  fairly  broad, 
as  on  account  of  the  resistance  R,  the  tun- 
ing in  the  circuit  involving  collector  num- 
ber 2 is  extremely  broad,  in  fact  the  cir- 
cuit is  almost,  if  not  quite,  aperiodic.  After 
a few  adjustments  have  been  made,  the 
balance  of  the  circuit  is  extremely  simple, 
reminding  one  forcibly  of  the  method  of 
balancing  employed  in  the  bridge  method 
for  comparison  of  inductance  at  audio  fre- 
quencies, where  variable  resistances  and  one 
variable  inductance  are  used  and  the  other 
unknown  inductance  is  fixt.  The  difficulty 
of  balance  is  of  exactly  the  same  order, 
which  means  that  after  a very  little  experi- 
ence, it  is  not  difficult  at  all.  In  fact,  after 
one  or  two  days’  training,  this  system  was 
put  into  the  hands  of  operators  who  had 
had  comparatively  little  experience,  men 
who  had  been  thru  the  Naval  Radio  School 
at  Harvard  University  and  whose  only 
practical  experience  was  that  which  had 
been  acquired  in  the  course  of  duty  at  the 
Belmar  station.  From  time  to  time  slight 
corrections  in  the  balance  may  be  advisable, 
as  the  character  of  the  strays  changes. 
These  corrections  are,  however,  mostly  in 
the  phase-adjusting  condenser  G,  and  were 
thought  to  be  due  largely  to  the  influence 
of  the  tide  in  shifting  the  phase  of  the  sig- 
nal in  the  sea  wire. 

CHARACTER  OF  STRAYS. 

The  behavior  of  the  balanced  system  is 
such  as  to  lead  to  the  conclusion  that  strays 
are  very  complex.  Certain  very  sharp  and 
violent  strays  were  soon  recognized,  after 
experience  with  this  set,  to  be  of  com- 
paratively local  origin,  traceable  to  some 
storm  within  a radius  of  about  one  hun- 
dred miles  (160  km.).  It  would  frequently 
happen  that  it  was  possible  to  obtain  trans- 
Atlantic  copy  when  there  were  violent 
storms  in  the  immediate  vicinity  of  the  sta- 
tion. 
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By  PIERRE  H.  BOUCHERON. 

(Continued  from  page  55) 


and  prepared  to  put  up  a stiff  fight  with 
dangerous  enemy  criminals.  Arriving  at 
the  suspected  house  I noted  with  satisfac- 
tion a shingle  on  a first  floor  window  bear- 
ing the  caption,  “Dr.  Heinrich  Schmidt.’’ 
Ah,  I thought,  this  is  meat ! A maid  ad- 
mitted me  and  I asked  to  see  the  doctor. 

1 had  visions  of  meeting  a German  scien- 
tist peering  at  me  thru  miopic  glasses 
whose  business  it  was  to  help  the  father- 
land  along  in  his  own  particular  chosen 
way.  Incidentally  I kept  a sharp  watch  for  | 
any  possible  disappearing  traps  with  which 
the  touch  of  a button  might  send  me  hurt- 
ling thru  space  into  a dungeon  near  the 
coal  bin.  The  doctor  finally  came  in,  lick- 
ing his  chops,  from  which  I inferred  he 
had  been  at  his  meal.  I had  received  a mental 
shock,  for  the  doctor  seemed  nothing  but 
a harmless  old  soul  possibly  eighty  years 
old.  However,  I was  not  to  be  so  easily 
hoodwinked.  In  my  best  stentorian  voice 
I asked  for  a word  in  private.  The  doctor 
led  me  into  his  office  where  I explained  to 
him  briefly  my  mission,  and  that  I wisht 
to  make  a complete  search  of  the  house. 
The  doctor  registered  surprise,  then  amuse- 
ment, after  which  he  laughed  heartily,  and 
handing  me  a cigar  said  he  would  be 
pleased  to  have  me  investigate  the  premises. 

I went  thru  the  upper  floors  of  the  house 
without  noting  anything  suspicious  and 
finally  came  to  his  study  on  the  second 
floor.  Upon  glancing  around  the  room  my 
eyes  immediately  spotted  something  which 
made  my  hair  bristle  up  as  it  were,  for 
there  in  one  corner  of  the  room  was  a 
genuine  static  maker — also  known  as  a 
Wimshurst  static  machine.  At  this  the  j 
doctor  seemed  as  amused  as  I was  sur- 
prised. I looked  the  machine  over  very 
carefully  but  could  find  no  possible  con-  , 
nection  to  a secret  antenna  or  to  either  a 
gas  or  water  pipe  ground. 

The  doctor  explained  that  he  had  had 
the  machine  twenty  years,  and  had  used 
it  for  the  treatment  of  nervous  diseases 
many  years  ago,  and  at  a time  when  elec-  ! 
tricity  in  any  form  was  considered  to  be  ! 
the  long-sought-for  panacea  or  curer-of-all-  i 
ills.  He  explained  also  that  he  had  not 
used  the  machine  in  years  but  that  he  could, 
however,  account  for  the  report  in  the  fol- 
lowing manner.  About  a week  previous  a 
curious  patient  had  wanted  to  know  what 
the  machine  was  for  and  how  it  worked,  at 
which  the  doctor  had  obligingly  operated 
it  by  turning  the  rotating  discs  several 
times.  This,  of  course,  produced  electric 
discharges  between  the  two  metallic  dis- 
charge balls,  and  the  noise  could  easily  be 
heard  by  passersby  on  the  street.  It  turned 
out  later  that  it  was  during  this  instance 
that  an  alert  “Boy  Scout,”  with  a hazy 
idea  of  the  elementary  principles  of  radio, 
happened  to  pass  the  house,  heard  the  ma- 
chine and  due  to  its  similarity  in  sound 
to  so-called  static  had  decided  that  it  was 
for  the  express  purpose  of  creating  static 
interference.  So  much  for  fizzle  number 
one. 

THE  TELEPHONE  LINE  “SECRET"  RADIO 
STATION. 

Reports  of  this  type  were  probably  the 
most  frequent  ones  received  at  headquar- 
ters. In  these  interesting  little  comedies 
persons  in  and  about  New  York  City,  Phil- 
adelphia, Boston  and  other  large  citie^  ' 
would  report  that  they  had  heard  secret 
wire  messages  being  transmitted  over  their 
telephone  lines ; not  only  that,  but  they 
were  certain  it  was  the  work  of  German 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


Electrical  Experimenter  for  May,  1920 


103 
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spies  in  the  immediate  neighborhood.  In 
many  cases  some  of  the  informants  claimed 
they  had  telegraphic  as  well  as  radio  ex- 
perience and  could  easily  distinguish  some 
of  the  words.  In  order  to  substantiate 
these  naive  statements,  they  would  for- 
ward copies  and  extracts  of  the  messages 
with  such  suspicion-arousing  words  as 
“troops,”  "transports,”  "submarine,”  etc. 

Reports  of  this  nature  were  childish,  to 
say  the  least,  and  one  does  not  have  to  be 
well-versed  in  radio  or  in  the  handling 
of  codes  to  know  that  anyone  attempting 
to  send  such  messages  over  a telephone 
line  would  not  resort  to  such  crude 
methods,  but  would  use  code  and  cipher, 
which  might  take  months  of  constant  work 
to  decipher,  and  in  some  cases  might  never 
be  fully  understood. 

However,  I will  mention  one  of  the  most 
interesting  cases  of  these  so-called  “tele- 
phone-line radio  stations.”  This  was  re- 
ported by  an  elderly  spinster  living  near 
Islip,  L.  I.  She  lived  in  a rather  secluded 
section  of  the  country  surrounded  by  a 
thickly  wooded  part.  She  had  been  hearing 
these  signals  for  a period  of  several  weeks 
and  had  called  the  attention  of  the  tele- 
phone authorities  to  it,  and  altho  the  tele- 
phone company  had  investigated  the  mat- 
ter in  order  to  explain  the  probable  origin 
of  the  signals,  nothing  had  been  definitely 
obtained  and  the  signals  were  still  being 
heard,  usually  at  stated  hours  of  the  eve- 
ning. 

This  worthy  lady  based  her  assurance 
that  the  signals  were  radio  on  account  of 
the  fact  that  she  had  made  several  trips 
across  the  Atlantic  on  large  passenger  ves- 
sels, and  that  she  had  visited  the  Marconi 
station  on  board,  where  the  sending  and 
receiving  of  messages  had  been  fully  ex- 
plained to  her  by  the  operator.  She  was 
certain,  therefore,  and  as  she  explained  in 
her  report,  that  “she  knew  what  she  was 
talking  about.”  Also,  she  believed  that  her 
particular  location  would  be  an  excellent 
spot  for  an  enemy  radio  station,  as  very 
little  traffic  and  few  persons  ever  came 
near  her  home. 

At  the  same  time  she  reported  that  one 
of  her  gardeners  who  had  been  employed 
by  her  for  the  past  few  weeks  seemed  to 
act  strangely  at  times,  and  there  were  many 
occasions  when  he  could  not  be  located. 
Strangely  enough,  he  would  usually  make 
his  appearance  after  she  had  heard  the 
signals  over  the  ’phone. 

Investigation  disclosed  the  fact  that  this 
“great  radio  mystery”  was  nothing  more 
than  a swinging  high-tension  power  line 
in  close  proximity  to  the  lady’s  telephone 
wire.  This  information  was  obtained  after 
several  days  of  hard  work  in  testing  many 
wires  in  the  vicinity  and  in  collaboration 
with  the  telephone  officials.  Numerous 
tests  were  made  on  various  lines  in  the 
neighborhood,  each  one  being  isolated  and 
separately  tested.  In  this  way,  the  fault 
was  found.  The  signals  were  very  strong 
on  rainy  days,  which  was  due  to  the  elec- 
trical leakage  between  the  power  line  and 
the  telephone  wires.  The  swinging,  of 
course,  was  not  of  constant  amplitude  but 
was  controlled  by  the  degree  of  wind  pres- 
sures at  spasmodic  or  intermittent  moments 
and  in  such  a peculiar  manner  that  the  in- 
duction or  transfer  of  energy  produced 
impulses  on  the  telephone  wires  of  short 
and  long  duration,  greatly  resembling  dots 
and  dashes.  In  fact,  upon  hearing  them, 
even  an  experienced  telegrapher  would 
have  doubts  as  to  whether  or  not  they  were 
human  made. 

A REAL  CASE  AT  LAST. 

It  is  needless  to  say  that"  we  sometimes 
worked  for  many  weeks  before  a real, 
honest-to-goodness  case  presented  itself. 
The  case  of  the  Grist  Mill,  however,  turned 
out  to  be  the  real  thing  altho  at  first  it 
certainly  did  not  look  very  promising.  The 
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report  came  to  us  from  a remote  and  com- 
plicated channel.  In  fact,  I never  did 
learn  its  real  origin.  No  doubt  it  was  the 
work  of  a closely  veiled  agency,  which  even 
we  were  not  permitted  to  know  about. 

On  a certain  stormy  March  day  I was 

dispatched  to  L in  Ulster  County, 

N.  Y.  Arriving  there  I met  two  plain 
clothes  men  attached  to  the  New  York 
state  constabulary  who  had,  by  prearrange- 
ment, been  sent  to  assist  me  in  the  sleuth- 
ing end  of  the  case.  Briefly  the  case  was 
just  this: 

The  armature  of  a large  motor-generator 
had  been  seen  transported  from  the  rail- 
road station  to  a grist  mill  a considerable 
distance  away.  Since  the  mill  operated  by 
water  power  a certain  individual  had,  natu- 
rally enough,  wondered  to  what  use  such 
a large  piece  of  electrical  apparatus  could 
be  put  to  in  so  remote  a section  of  the 
country.  It  was,  therefore,  my  particular 
duty  to  investigate  the  locality,  “hang 
around’’  and  ascertain  just  what  the  ac- 
tivities of  the  grist  mill  were,  as  it  was 
inferred  radio  might  have  something  to  do 
with  the  case. 
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Announcement 

Messrs.  JOSEPH  STANTLEY 
and  JOHN  DIBLASI 

take  great  pleasure  in  announcing  to  their  many  friends  that  on  May  1st  they  will 
engage  in  business  for  themselves  as  the 

CONTINENTAL  RADIO  & ELECTRIC 
CORPORATION 

at  6 WARREN  SI  REET,  NEW  YORK  CITY 

These  gentlemen  have  been  affiliated  with  the  electrical  field,  commercially  and 
experimentally,  for  many  years. 

Mr.  Joseph  Stantley  has  been  connected  with  the  Manhattan  Elec.  Supply  Co. 
for  the  past  eleven  years  and  during  that  time  acted  as  manager  of  their  Radio 
Department. 

Mr.  John  DiBlasi  has  also  been  identified  with  the  Manhattan  Elec.  Supply  Co. 
for  the  past  four  years,  and  lately  acting  as  general  manager  of  their  Radio  Depart- 
ments. 

It  is  the  earnest  aim  of  this  enterprise  to  furnish  all  manner  and  kind  of  Radio 
and  Electrical  apparatus  and  supplies  necessary  to  the  highly  technical  experimenter 
as  well  as  to  the  novice.  A special  endeavor  will  be  made  to  please  all  customers, 
both  in  the  vicinity  of  New  York  and  distant  points  throughout  the  country.  If  you 
live  nearby,  drop  in  and  see  us;  if  far  away,  drop  us  a line  and  try  us  out. 

A combination  of  fair  prices  with  quick  and  satisfactory  service  will  be  the  first 
consideration  offered  to  all  our  customers. 

Our  word  of  honor  to  you  is  our  guarantee.  Let  us  prove  it. 

Continental  Radio  & Electric  Corporation 


MODEL  AIR^iLANE’  SUPPLIES 

Model  Airplftnea 


13  u i Id  jatnd  _ ff  Ij 

Send  5^  o JF  catalog  f^^Ainp[^fcB<nftd~knooked— down  scdfd 
models  of  new  machines,  pa>-Vs7'f1^^a^s,and  supplies. 
Wadltirag  MflVer*  Mftiig.Cat.  elf's  Broadlwaiy,  lBjt*O(0lkIyim,Mo^ 


Become  a 
Licensed 
Electrician! 
Read  page  7 


HARHQiGIHEERIHG 


Expert  electrical  engineers  are  being  paid  fabulous  salaries 
— thousands  needed  today.  We  give  you  personal  and 
thorough  training — practical,  technical  courses  3 months 
to  2 years  under  expert  engineers  in  electricity,  steam, 
gas.  auto,  armature  tending,  drafting,  etc.  intensive  la- 
boratory and  shop  equipment.  Not  a trade  school.  Train- 
ing is  condensed — if  your  time  is  limited,  come  to  the 
Finlay  Cnflineering  College — only  one  of  its  kind  in  the 
Day  and  night  sessions — enroll  anytime.  Write  for 
PBEE  catalog,  a post  card  will  do. 

FINLAY  ENGINEERING  COLLEGE 
1003  Indiana  Ave.  Kansas  City,  Mo  I 


My  two  sleuthing  friends  and  I accord- 
ingly hired  a rig  from  the  only  stable 

L could  boast  of,  and  started  out 

for  the  grist  mill  which  was  nearly  thirty 
miles  away.  Under  the  guise  of  New  York 
state  watershed  guards  we  stopt  at  a farm 
not  far  from  the  grist  mill.  Despite  sev- 
eral days  of  careful  investigating  and  a 
close  study  of  external  conditions  con- 
nected with  the  mill  we  failed  to  note  any- 
thing unusual  or  even  suspicious,  and  my 
two  friends  were  strongly  in  favor  of 
dropping  the  case.  However,  my  orders 
distinctly  read  to  “stick  around”  regardless 
of  time  and  not  to  overlook  anything,  even 
tho  it  began  to  look  as  if  life  at  this  par- 
ticular grist  mill  was  confined  to  nothing 
more  interesting  than  an  occasional  farmer 
dropping  off  a few  bags  of  corn  or  so  and 
returning  at  nightfall  for  it. 

After  two  weeks  of  “watchful  waiting,” 
I too  decided  the  case  to  be  another  “false 
alarm”  and  was  preparing  to  report  my 
belief ; in  fact,  had  actually  sat  down  to 
do  so,  when  gazing  absently  out  of  the 
window  of  the  shack  we  were  stopping  at 
I noticed  on  a distant  hill  a familiar  tele- 
phone and  telegraph  pole  on  which  were 
hung  several  wires.  Of  course  there  was 
nothing  unusual  about  this,  but  I began 
to  wonder  just  where  this  line  led  to,  for 
I had  not  even  seen  or  heard  of  a tele- 
phone in  this  vicinity,  nor  did  the  farmer 
know  of  one.  Now  I have  always  been 
interested  in  telephone  and  telegraph 
work ; in  fact,  when  I was  a youngster, 
just  beginning  to  learn  telegraphy  at  the 
local  railroad  depot,  I used  to  climb  tele- 
graph poles,  tap  various  lines  thru  a port- 
able set  to  ground  and  thereby  have  a 
“load  of  fun”  with  train  dispatchers  and 
towermen.  I was  finally  caught  in  the  act 
and  shall  never  forget  the  experience. 
But  that,  as  Mr.  Kipling  says,  is  another 
story. 

Upon  seeing  this  particular  line,  so  far 
removed  from  its  usual  surroundings,  I 
decided  to  look  it  up.  I accordingly 
reached  the  spot  of  one  of  the  poles  where 
I saw  there  were  exactly  two  wires 
stretched  on  the  one  crosstree  carrying 
the  usual  glass  insulators.  Since  the  line 
was  nowhere  near  the  main  road,  curiosity 
led  me  to  follow  it  which  I did  for  a dis- 
tance of  about  1,000  yards.  Imagine  my 
surprise  when  upon  reaching  this  spot  the 
string  of  poles  terminated,  and  so  did  the 
wires ! The  four  wires  simply  were  fas- 
tened to  four  glass  insulators  and  stopt 
there.  I concluded  that  the  line  was  prob- 
ably a discarded  one  and  was  thinking  seri- 
ously of  climbing  the  pole  and  testing  each 
wire  when  I first  decided  to  see  how  far 
the  line  went  in  the  other  direction.  Ac- 
cordingly I walked  a distance  of  less  than. 
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MURDOCK 
No.  55 


2000  OHM  SET. $4.50 

3000  OHM  SET. 5.50 

That  these  Murdock  No.  55 
Sets  have  earned  a nation- 
wide reputation  for  value,  is 
due,  not  so  much  to  the  fact 
that  they  are,  without  question, 
the  best  low  priced  receivers 
obtainable  anywhere,  as  it  is 
to  the  recognized  fact  that  they 
closely  approximate  in  opera- 
tion the  sensitive  performance 
of  the  most  expensive  sets. 

The  customary  assurance  of 
“Satisfaction  or  Money  Back” 
affords  the  opportunity  of  prov- 
ing the  exceptional  value  of 
these  ’phones  at  no  risk  to  you. 

Other  instruments  — MUR- 
DOCK MADE — of  recognized 
merit  at  equally  reasonable 
prices  are  illustrated  in  Bulle- 
tin 19B,  a copy  of  which  will 
be  mailed  on  request. 

WM.  J.  MURDOCK  CO. 

55  Carter  St. 

CHELSEA  (BOSTON  so)  MASS. 

509  Mission  St.  San  Francisco,  Calif. 


Recognized  as  the  Largest  and  Best 

Send  ten  cents  for 
descriptive  catalog  to  Dept.  A 

900-902  Penna.  Ave.,  N.  W.  Washington,  D.  C. 


STAMMER 

If  you  stammer  attend  no  stammering  school  till  you  get 
my  big  new  FREE  book  and  special  rate.  Largest  and 
most  successful  school  in  the  world  curing  all  forms  of  de- 
fective speech  bv  advanced  natural  method.  Write  today. 

North-Western  School  for  Stammerers,  Inc.,  2331  Grand 
Ave.,  Milwaukee,  Wis. 


a quarter  of  a mile  where  I was  again 
surprised  to  note  once  more  the  end  of 
the  poles ! This,  however,  was  at  a place 
covered  by  a considerable  number  of  trees 
but  imagine  my  amazement  when  by  close 
scrutiny  I noticed  that  the  two  telegraph 
wires  reached  a “common  joint”  to  an- 
other well  insulated  heavier  wire  leading 
from  the  last  pole  thru  the  trees  in  a care- 
fully insulated  manner.  There  was  only 
one  answer  to  this  unusual  telegraph  wire 
arrangement — -h  was  a disguised  wireless 
antenna!  I could  hardly  contain  myself 
with  excitement,  as  I pusht  my  way  thru 
the  trees  and  heavy  underbrush  keeping 
my  eye  on  what  I now  felt  sure  was  a long 
wave  listening-in  station.  After  going 
down  hill  for  a short  space  I began  to 
hear  the  familiar  waterfall  and  the  over- 
shot wheel  of  the  grist  mill,  and  finally  I 
came  to  a slight  clearing  and  noticed  with 
satisfaction  that  the  wire  led,  in  a cleverly 
disguised  manner,  thru  one  side  of  the  mill. 

1 was  now  fully  convinced  that  the  place 
was  equipt  with  at  least  a long  distance 
receiving  outfit.  However,  nothing  could 
be  done  just  then  without  arousing  sus- 
picion, as  it  was  still  daylight.  I accord- 
ingly returned  to  the  farmhouse  and  ex- 
plained my  find  to  my  two  companions. 
These  gentlemen  were  for  pulling  out  all 
artillery  and  making  a “grand  sweep”  upon 
the  mill ; a suggestio^n  which  I quickly 
tabooed. 

My  plan  was  to  come  back  at  night,  try 
to  force  our  way  into  the  mill,  which  I 
had  previously  noted  could  be  easily  done, 
and  thus  see  what  was  actually  “going  on.” 
We  carried  out  this  plan  and  found  no 
trouble  in  slipping  in  at  a point  near  the 
overshot  wheel,  and  owing  to  the  terrific 
racket  it  made,  what  noise  we  did  make 
could  not  be  heard.  The  three  of  us  kept 
close  together  and  prepared  to  make  a 
stealthy  but  systematic  search  of  the  en- 
tire building.  It  took  us  exactly  one  hour 
to  do  this,  after  which  we  had  heard  abso- 
lutely no  strange  sound  nor  seen  any  gleam 
of  light  which  might  suggest  the  presence 
of  anyone  “listening-in.”  The  place,  to  all 
appearances,  was  absolutely  deserted  at  this 
hour  of  the  night.  Remembering  the  side 
upon  which  the  lead-in  was  inserted,  we 
decided  to  look  again  for  a possible  un- 
explored section  of  the  building.  We 
therefore  climbed  to  the  very  loft  and  for 
fifteen  minutes  or  so  carefully  and  quietly 
listened  for  any  unusual  noise.  After  a 
short  time  our  eyes  had  become  accus- 
tomed to  the  darkness,  and  it  was  then 
that  one  of  my  companions  touched  my 
side  and  pointed  my  face  towards  what  I 
saw  to  be  a tiny  gleam  of  light.  We  care- 
fully moved  in  this  direction  and  reaching 
it  I applied  my  eye  to  the  crack.  My  hair 
literally  stood  on  its  ends  as  I looked  and 
saw  a young  man,  telephone  receivers  on 
his  ears  and  in  the  act  of  “copying.”  On 
the  table  and  directly  in  front  of  him  was 
what  appeared  to  be  a complete  receiving 
set  with  several  vacuum  tubes  burning 
brightly.  What  little  noise  we  had  made, 
of  course,  could  not  have  been  heard  by 
the  listener,  owing  to  the  telephone  re- 
ceivers clampt  tightly  on  his  ears,  a fact 
which  I communicated  to  the  two  men 
close  to  me. 

Our  flashlights  disclosed  a door  which 
being  unlocked  enabled  us  to  walk  right 
into  the  room,  where  with  drawn  revolvers 
we  suddenly  faced  the  young  man.  He 
never  batted  an  e3je,  and  in  fact  hardly 
seemed  surprised,  taking  the  whole  proceed- 
ings as  a matter  of  course  and  part  of  the 
day’s  work.  While  my  two  companions 
were  attending  to  the  young  man,  I looked 
at  what  the  operator  had  been  copying  and 
saw  it  was  coded  words  similar  to  those 
which  were  frequently  transmitted  during 
the  war  by  European  high-powered  sta- 


DRAEJING 


Employers  everywhere  are  look- 
ing for  skilled  draftsmen.  They  are 
offering  splendid  salaries,  and  good 
positions  are  always  open. 


No  line  offers  greater  opportunity  for 
advancement.  Drafting  itself  not  only 
commands  good  pay,  but  it  is  the  first  step 
toward  success  in  Mechanical  or  Structural 
Engineering  or  Architecture. 

O There  is  an  easy  delightful  way  in  which 
you  can  learn  right  at  home  in  spare  time. 
For  28  years  the  International  Corre- 
spondence Schools  have  been  giving  men 
and  women  just  the  training  they  need 
for  success  in  Drafting  and  more  than  200 
other  subjects.  Hundreds  of  thousands 
have  stepped  into  good  positions  through 
I.  C.  S.  help  but  never  were  opportunities 
so  great  as  now. 


Let  the  I.  C.  S.  help  j>ou.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and 
mail  it  today.  This  doesn’t  obligate  you  in  the 
least  and  it  will  bring  you  information  that  may 
start  you  on  a successful  career.  This  is  your 
chance.  Don’t  let  it  slip  by.  Mark  and  mail-this 
coupon  now. 

SiTETNimoiE'cMSspib 

BOX  6232,  SCRANTON,  PA. 

Explain*  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X* 


□ mechanical  drafting 

□ structural  drafting 
“SHIP  drafting 

ELECTRICAL  DRAFTING 
architectural  drafting 

□ SHEET  METAL  DRAFTING 

□ BOILERMAKER  DRAFTING 

□ BRIDGE  DRAFTING 

□ MACHINE  DESIGN 

□ ELECTRICAL  ENGINEER 

□ Eleetrio  Lig^bfiog  and  Railways 

□ Electric  Wiring 

□ Telegraph  Engineer 
Telephone  Work 
MECHANICAL  ENGINEER 
Machine  Shop  Practice 
Gas  Engine  Operating 
CIVIL  ENGINEER 
Surveying  and  Mapping 

_STATIONARY  ENGINEER 

□ Marine  Engineer 
“ARCHITECT 

Contractor  and  Builder 
Concrete  Builder 

□ Structural  Engineer 
“CHEMIST 


□ SALESMANSHIP 
“ADVERTISING 
_Show  Card  Writer 

□ Sign  Painter 
□ ILLUSTRATING 

an  Cartooning 

BUSINESS  MANAGEMENT 
Private  Secretary 
_1  BOOKKEEPER 
□ Stenographer  and  Typist 
□ Cert.  Public  Accountant 
□ TRAFFIC  MANAGER 
□ Railway  Accountant 
□ GOOD  ENGLISH 
_ Teacher 

_ Common  School  Snbjeota 
□ Mathematics 
□ CIVIL  SERVICE 
□ Railway  Mail  Clerk 
□ AUTOMOBILE  OPERAT’G 
□ Auto  Repairing 
□ PLUMBING  AND  HEATING 
Q Textile  Overseer  or  Sapt. 
□ Navigation  |□SpanlB^ 
□ AQRICULTUREIG  French 
□ PoaltryRalsloglQItallan 


Name 

Present 

Occupation 

Street 

and  No. 


7-26-ie 


City- 


State. 


SEND  NO  MONEY 

WE  TRUST  YOU 

We  are  giving  away  tboueands  of  dollars 
worth  of  valuable  pre-eota.  such  as  Watches, 
Sterling  Silverlnitinl  Water  Sets,  Air  Rifles. 
Guns.  Moving  Picture  Machines,  Masical 
iDstruments,  Cameras,  Printing  Presses, 
Typewriters.  Telescopes,  Books,  Puzzles, 
Games.  Tricks,  Toys  and  Novelties.  Rubber 
Stamps,  Household  Labor  Saving  Devices, 
etc.  All  you  have  to  do  is  to  send  your  name 
and  we  will  send  you,  without  any  charge,  'iO** 
eztra  large  De  Luxe  colored  pictures,  to  sell 
at  £50  each  When  sold,  seno  us  the  (S5.00) 
and.  we  will  give  yon  goods  of  your  own  ae- 
lection  to  the  value  of  S4.00  from  our  won- 
derful 300  page  premium  catalog  Remem- 
ber, you  get  tnese  goods  as  a premium  for 
selliDt  the  pictures  and  sending  us  the  money  You 
do  not  have  to  pay  one  cent  for  them. 

By  conbnuing  the  sale  of  our  goods  you  csn  esm  a 
mogniAcent  Eicvcle  and  many  other  expensive  pres- 
ents. We  arc  a Isrge  and  resDoneible  concern,  having 
a million  cuatomera  on  our  nooks.  Our  gpodf  have 
1 been  extanelvely  advertised  in  " Popular  M^ehanles" 

1 and  all  tbe  leading  magazinee  for  man/  years.  You 
can  have  your  ch^ce  ^ Z4jOO  worth  of  these  goods, 

1 and  by  our  method  we  actually  provide  you  With  the 

: means  of  purchasing  tbess  vsluble  presenta.  Send 
1 in  your  application  at  once,  and  we  will  Immediately 
aeod  you  tne  first  lot.  sccompoiiled  by  our  big  catalog 
U>  select  your  premiums  from. 

JOHNSON  SMITH  & CO„ 
Dqc  E3.  32Z4  N.  Habled  Si..  CHICAGO 
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TEWNO  WIRELESS  PRODUCTS  OF  QUALITY 

In  all  of  the  products  shown  below  you  will  find  we  have  used  the  finest  of  materials  and  the  most  accurate 
workmanship.  All  material  guaranteed  against  factory  defects,  as  it  has  always  been  a principle  with  us  to 
manufacture  products  of  superior  type  but  at  a reasonable  price. 

^^Tewno”  Variable  Condenser 

The  rotary  variable  condenser  is  a necessity  for  all  experimental  wire- 
less work  and  one  or  two  of  them  are  to  be  found  in  almost  any 
wireless  station.  The  two  most  popular  types  are  the  43  plate  and 
21  plate  with  capacities  of  .001  mfd.  and  .0005  mfd.,  respectively. 
The  large  size  has  21  rotary  aluminum  plates  and  22  stationary  alumi- 
num plates.  The  small  size  has  10  rotary  and  11  stationary  plates. 
The  ordinary  rotary  variable  condenser  is  mounted  in  a cheap  round 
metal  case  with  a cheap  composition  top  and  coarse  scale.  Its  plates 
are  0.15"  thick  and  the  shaft  is  3/lG"  in  diameter. 

The  “Tewno”  Rotary  Variable  Condenser  has  two  genuine  “Formica" 
ends,  a clear  glass  case,  a %"  shaft  and  plates  .024"  thick  of  a 
special  grade  of  aluminum.  However,  the  biggest  feature  in  favor  of 
our  condenser  is  the  form  of  end-piece  used.  It  is  square,  facing  the 
1 operator.  It  is  not  necessary  to  look  over  one’s  hand  to  see  the  scale, 
as  was  the  case  in  the  old  upright  type  of  condenser.  The  scales  on 
these  instruments  are  calibrated  to  2^  degrees. 

We  recommend  our  43  plate  condenser  for  primary  and  secondary 
tuning  on  sets  of  fair  range  and  for  use  in  oscillating  circuits.  Our 
21  plate  condenser  is  well  adapted  to  short  wave  tuning  for  use  in 
small  wave  meters  and  a great  variety  of  work  calling  for  a small 
variable  capacity. 

Do  not  be  fooled  by  an  instrument  that  is  “just  as  good.  * These 
are  to  date  the  best  condensers  on  the  amateur  market. 

No.  53—21  plate— .0005  mfd Price,  $4.75  No.  43—43  plate— .001  mfd Price,  $5.50 

‘‘Tew9io''  Receiving  Transformer  (Short  Wave) 

Directly  prior  to  the  war,  the  amateurs  were  doing  wonderful  work 
with  specially  made  short  wave  c*oupler3  of  their  own  construction 
and  through  the  use  of  Armstrong  circuits  or  with  straight  audioii 
circuits.  Up  to  that  time  no  manufacturer  had  placed  such  an 
instrument  on  the  market. 

In  our  short  wave  receiving  transformer  the  amateur  will  find  the 
embodiment  of  all  of  his  ideals.  It  is  designed  for  use  on  amateur 
aerials  of  from  150  to  200  M.  fundamental  wave  length  and  with 
a small  capacity  of  variable  condenser  across  the  secondary  will 
easily  tune  to  600  M.  The  windings  are  of  the  very  efficient  type 
known  as  bank  wound  (an  expensive  process)  and  are  of  heavy 
stranded  conductor  in  silk  sleeving.  They  are  wound  upon  non- 
shrinkable  tubes:  Variation  is  obtained  by  means  of  two  12-point 
switches  mounted  upon  ’'Formica."  Switches  and  contacts  are 
satin  finish,  nickel  plated,  which  is  in  accord  with  the  Govern- 
ment’s specifications.  All  other  metal  work  is  polished  and  nickel 
plated.  Woodwork  has  a beautiful  hand  rubbed  mahogany  finish. 

No.  23— Price  $12.00  Order  today  as  orders  will  only  te  filled  in  rotation  as 

they  come  in.  Remit  ty  postal  money  order  or  check. 

The  TEWNO  COMPANY,  150-152  Chambers  St.,  New  York  City 


Price  $12.00 


TRACO  QUALITY 

RECEIVING  TRANSFORMERS 


The  Famous  SA  and  5C  Models 


THE  RADIO  APPARATUS  CO., 


SPECIAL 

SALE! 


$1.00 

ONLY 


Postage 

extra. 


Reduced  Photograph  of  Trans- 
mitter showing  nickel  plated  case 
and  Hard  Rubber  Mouthpiece 


Ship.  Weight, 
2 lbs. 

Diameter, 
3 14  ins. 


AMATEUR 


Bend  a 2c  stamp  for  full  description  of  tho  most 
efQclent  detector  in  the  wireless  field  today. 

Tested  by  Marconi  Wireless  Telegraph  Co.  and  U.  S.  Government.  Instantly  adjustable 
at  a constant  pressure. 

L.  STEWAIIT  BAIIR,  Inventor,  Vice-President  of  The  Service  Radio  School 

THE  BARR  MERCURY-CUP  DETECTOR  Dept.  A.  Tho  Wyoming.  Washington,  D.  C. 


Used  the  world  over.  Insist  on  the  genuine,  built  by 
• originators.  Substitutes  are  expensive,  irrespective 
■ design.  We  absolutely  guarantee  our  tuners  to  give 
lbs  maximum  signal  volume.  Delicate  refinement,  un- 
interrupted service  and  high  class  work- 
manship unite  to  make  TRACO  tuners 
the  standard  whereby  all  others  are 
judged.  If  your  Dealer 
does  not  handle  them, 
order  direct  from  us. 

T.TBRRTY  DETECTOR 
VAEVES.  RADIO  AM- 
PLIFYING PHONES, 
type  used  by  the 
UNITED  STATES, 
BRITISH  and  FRENCH 
GOVERNMENTS,  now 
in  stock,  for  sale. 

Send  stamps  for 
bulletins. 

Pottstown,  Peima.,  U.  S.  A. 


We  have  on 
hand  2,000 
Carbon 
Grain  Trans- 
mitters as 
per  photo- 
graph. They 
are  first- 

class  instruments  and  may  be  used  for  all  kind  of  experiments,  especially  for 
wireless  telephone  sets,  where  a heavy  current  is  to  be  passed  through.  Slightly 
used,  but  in  perfect  working  order.  Money  refunded  if  not  satisfied.  A real 
bargain.  Order  one  or  more  today. 

THE  ELECTRO  IMPORTING  CO.,  231  Fulton  St.,  NEW  YORK 
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tions.  Upon  listening-in  myself  I heard  the 
familiar  spark  of  “POZ”  beginning  its 
usual  sing  song  “groupen,  etc.” 

Upon  questioning  the  operator  we  were 
unable  to  secure  any  information  what- 
ever, so  we  took  him  over  to  the  farm- 
house for  the  rest  of  the  night.  Next  day 
upon  looking  over  the  grist  mill  we  found 
an  explanation  for  the  use  of  the  mys- 
terious armature.  In  one  part  of  the  build- 
ing a large  motor-generator  was  in  the 
process  of  being  erected  to  he  operated  by 
water  power.  A large  transformer  and  a 
considerable  number  of  Telefunken  radio 
telegraph  parts  were  found  about  the  place 
preparatory,  no  doubt,  to  the  erection  of  a 
transmitting  station  probably  capable  of 
communicating  with  submarines  at  sea  thru 
the  use  of  the  excellent  telegraph  line  an- 
tenna possest  of  unusually  long  wavelength. 

The  details  of  the  rest  of  this  experi- 
ence cannot  be  disclosed  here,  but  suffice 
it  to  say  that  no  “mistake”  had  been  made 
in  this  particular  round-up. 

The  next  three  cases  of  this  series  will 
unravel  the  “Singer  Building  Signaling 
Mystery,”  the  “Phantoplex  Circuit  Para- 
dox” and  the  “Enigmatic  Shipment  of 
‘Medical’  Supplies  to  Mexico.” 


By  PROF.  JAMES  S.  STEVENS. 

(Continued  from  page  24) 


so  inclined.  The  mere  bumping  never 
hurts  us;  it  is  the  fact  that  the  wall  bumps 
hack. 

Whatever  changes  may  be  made  in  New- 
ton’s great  laws  their  value  as  underlying 
principles  in  physics  will  never  be  ques- 
tioned. It  was  said  of  Newton  that  God 
displayed  him  as  we  display  an  ape,  mean- 
ing that  he  was  of  such  an  unusual  order 
of  intelligence  that  he  stood  out  conspicu- 
ously from  the  rest  of  humanity.  Alex- 
ander Pope  said : 

"Nature  and  Nature’s  laws  lay  hid  in  night; 

God  said.  Let  Nezvton  be!  and  all  was 
light." 

A newspaper  has  recently  amended  this, 

"We  thought  that  space  was  straight  and 
Euclid  true: 

God  said,  Let  Einstein  be!  and  all  was 
askew." 

Those  who  are  fearful  that  they  will 
have  to  learn  their  physics  over  again  on 
account  of  Einstein’s  discoveries  need  not 
give  themselves  very  much  concern.  It  will 
be  many  years  in  the  future  before  New- 
ton’s laws  will  cease  to  be  fundamental  in 
our  physical  theories.  Any  modifications  in 
these  laws  will  be  referred  to  at  the  bot- 
tom of  the  page  by  means  of  an  asterisk, 
and  the  statement  will  be  made  that  under 
certain  unusual  conditions  in  space,  which 
do  not  affect  the  dwellers  on  the  earth  in 
the  slightest  degree,  Newton’s  laws  are  sub- 
ject to  certain  modifications. 
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tap  is  made  in  a like  manner  but  this  time 
slightly  passing'  the  point  of  the  first  tap. 
This  procedure  is  followed  for  the  remain- 
der of  the  forty-eight  turns  so  that  the  final 
result  will  produce  a diagonal  row  of  taps 
in  respect  to  the  length  of  the  coil.  Ihis 
slight  spacing  of  each  tap  is  necessary  in 
order  to  avoid  “bunching”  connections  and 
consequently  a much  neater  and  more 
workman-like  appearance  is  the  result. 
After  this  procedure,  each  twisted  loop 
should  be  carefully  soldered  in  order  to 
make  it  a permanent  and.  sturdy  tap. 

Connection  to  any  of  the  above  fifty 
turns  may  then  effectively  be  accomplisht 
by  making  use  of  three  universal  clips, 
similar  to  the  one  shown  in  Fig.  2,  and 
which  may  be  purchased  at  slight  cost.  The 
connecting  wires,  of  course,  leading  from 
the  various  instruments  are  soldered  to  the 
clip  in  the  specially  provided  slot.  The 
clips  may  then  form  a variable  means  of 
contact  at  A,  B and  C of  Fig  1 and  these 
as  well  as  the  two  variable  condensers  hav- 
ing a maximum  capacity  of  .0005,  are  varied 
accordingly  until  the  proper  value  of  in- 
ductance and  capacity  is  obtained  to  secure 
best  results.  The  grid-to-transformer  re- 
sistance of  10,000  ohms  will  probably  also 
have  to  be  either  decreased  or  increased 
until  an  effective  grid  resistance  has  been 
secured. 

See  Fig.  2 for  a general  idea  of  the 
scheme  of  construction  and  method  of  con- 
necting. All  tapping  connections  to  and 
from  coil  as  well  as  all  other  permanent 
connections  of  the  circuit  should  be  properly 
soldered.  This  precaution  is  very  necespry 
in  order  to  insure  perfect  contact,  for  in  a 
system  of  this  kind,  the  radiated  energy  is 
very  small,  possibly  in  the  neighborhood  of 
0.2  ampere  and  it  would  not  do  to  waste 
any  of  this  small  energy  thru  loose  or 
“grinding”  connections. 

The  telephone  receivers  should  have  an 
impedance  of  2,000  ohms  or  more  should 
the  plate  voltage  be  over  250  volts,  as  other- 
wise receivers  of  lower  impedance  might 
heat  up  and  possibly  burn  out  with  higher 
plate  voltages,  for  it  will  be  noted  by  refer- 
ring to  the  circuit  of  Fig.  1 that  these  re- 
ceivers are  directly  in  series  with  the  high 
potential  battery.  The  grid  leak  in  this  in- 
stance should  be  approximately  10.000  ohms 
and  may  be  constructed  by  drawing  a pencil 
line  on  a small  piece  of  cardboard  and 
connecting  the  two  extreme  ends  of  the  car- 
bon line  with  two  battery  binding  posts. 

“B”  BATTERY  SUGGESTIONS. 

The  ideal  way,  of  course,  to  secure  the 
high  plate  potential  of  two  hundred  or  more 
volts  is  by  means  of  a small  motor-genera- 
tor set,  but  since  these  are  not  within  reach 
of  many  amateurs  and  cost  at  least  $75.00, 
the  next  best  thing  to  do  is  to  employ  a 
large  number  of  small  dry  cells  of  the  flash- 
light battery  type.  Nine  units  of  the  twenty- 
two-volt  type  will  furnish  approximately 
two  hundred  volts,  which  will  be  quite  suffi- 
cient to  carry  out  this  experiment  success- 
fully, altho  if  possible,  a higher  voltage  is 
recommended  should  the  amateur  be  in  a 
position  to  purchase  additional  cells. 

The  two  regular  dry  cells,  which  furnish 
approximately  three  volts,  when  joined,  are 
connected  in  series  with  the  primary  of 
the  telephone  repeater  coil  and  the  telephone 
transmitter.  The  vacuum  tube  and  the  two 
variable  condensers  are  connected  in  the 
manner  shown  in  Fig.  1. 

The  antenna  used  in  this  case  should  not 
have  a natural  period  over  150  meters  wave 
length ; in  other  words,  it  should  not  be 
much  over  50  ft.  in  length  and  should  pre- 
ferably be  of  the  two-wire  type. 
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This  Way 

This  is  a small  reproduction  of  one  of  22  mag- 
nificent charts  all  of  which  we  want  to  send 
you  ABSOLUTELY  FREE,  just  to  show  you  how 

easily  you  can  master  Chiropractic  and  how  successfully 
you  can  treat  disease  by  this  modern  drug-less  healing  method. 

These  charts  show  the  different  pain  and  nerve  areas  of 
the  body.  The  science  of  Chiropractic  is  based  upon  the  well 
knowv.  principle  that  when  there  is  bone  pressure  on  a trunk 
nerve  where  it  leaves  the  spinal  column  there  will  be  pain  in  the 
it  controls:  and  that  by  relieving  the  pressure  the  pain  is  ban- 
ished. Chiropractic  teaches  you  how  to  locate  nerve  pressure  at 
any  point  along  the  spinal  column  and  how  to  relieve  it. 

BE  A DOCTOR  OF 

CHIROPRACTIC 

Advanced  Science  of  Spinal  Adjustment 

The  great  profession  that  within  the  past  few  years  has  taken 
the  longest  forward  strides  ever  known  in  the  history  of  drugless 
healing.  It  has  called  to  its  ranks  thousands  of  ambitious  men  and 
women  from  every  walk  of  life.  Today  it  is  calling  more  insistently 
than  ever  because  the  tide  has  turned  strongly  in  favor  of  drug* 
less  healing.  Right  now  the  demand  for  Doctors  of  Chiropractic 
is  far  greater  than  the  supply. 

The  American  University  method 
of  teaching  enablesyou  to  study  by 
mail  or  in  class  and  obtain  a com- 
plete mastery  of  Chiropractic  in 
the  shortest  time  consistent  with 


Learn  at  Home 
In  Spare  Time 


in  Chiropractic 
will  point  the  way. 
No  special  preli- 
minary study  re- 
quired. You  gradu- 
ate with  the  degree 
of  D.  C.  (Doctor  of 
Chiropractic),  receive 
handsome  diploma, 
FREE,  and  are  ready  at  once  to  open  your  office. 

j.  r i.  offer  at  once.  Regular  value 

IiPT  ri*CC  of  the  22  magnificent  charts  is 

\JCi  A I CC  \^liai  to  jgj  gQ  charts 

are  handsomely  lithographed  in  life-like  colors.  Mail  coupon 
and  get  all  the  facts.  We  will  send  you  our  beautiful  new 
illustrated  book,  full  particulars  regarding  course,  easy  terms, 
together  with  free  charts  offer  immediately.  Don’t  put  it  off 
•~mail  coupon  or  send  your  name  on  a postal  card — today. 

AMERICAN  UNIVERSITY 

Manierre  Bldg,,  Dept.  721  Chicago,  III. 


thoroughness,  while  you  hold  your  position.  You  can  pay  on  easy 
terms.  From  the  day  you  enroll  your  instruction  will  be  under  the 
personal  direction  of  a splendid  faculty  of  Chiropractic  experts.  Our 
one  aim  will  be  to  make  you  successful.  We  will  work  whole-heartedly 
with  you  to  advance  your  interests  so  that  in  a short  time  you,  like 
thousands  of  Chiropractors,  can  earn  a good  income. 

$3000  to  $5000  a Year 

There  are  many  instances  of  Chiropractors  earning  from  $3000  to  $6000 
a year.  Some  upwards  of  $10,000.  Dr.  M.  D.  Moore,  of  Kentucky,  re- 
ports an  income  of  $9,000  a year.  Dr,  L.  H.  Roche,  New  Jersey,  $6,000; 
Dr.  Hanna,  of  Kentucky,  over  $5,000  yearly. 

The  success  of  Chiropractors  in  many  cases  has  come  so  quickly  as  to  be 
almost  startling.  And  yet,  it  is  not  to  be  wondered  at  when  you  consider  the 
constantly  increasing  number  of  intelligent,  thinking  people  who  are  now  con- 
vinced that  Chiropractic  is  the  common-sense  and  really  scientific  way  to  relieve 
pain  and  disease  and  who,  therefore,  demand  the  services  of  Chiropractors. 

NOW — Your  Great  Opportunity 

Why  not  qualify  now  for  this  splendid  profersion  that  offers  such  re- 
markable possibilities  for  making  you  prosperous  and  independent?  If  you 
are  ambitious  to  make  money,  increase  your  social  standing  and  be  “some- 
body,” our  course  


AMERICAN  UNIVERSITY 

Manierre  Bldg.,  Dept.  721  Chicago,  111. 

Without  cost  or  obligation  send  me  by  mail,  your 
new  illustrated,  72-page  book  and  your  Free  Charts 
offer. 
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The  Grebe  Special  Type  CR-3  Relay  Receiver 


Unparalleled  performance  on  Re- 
lay wavelengths. 

Constructed  according  to  the  high- 
est engineering  and  manufacturing 
standards. 

This  Instrument  was  fully  de- 
scribed in  Q S T for  March,  1920, 
and  may  be  found  on  display  by  the 
following  concerns : 

Doubleday-Hill  Electric  Co.,  Pittsburgh,  Pa. 

Holt  Electric  Utilities  Co.,  Jacksonville,  Fla. 

Manhattan  Electric  Supply  Co.,  New  York,  Chicago,  St.  Louis 
Pacent  Electric  Co.,  Inc.,  New  York  City 
Geo.  W.  Parezo  & Co.,  Washington,  D.  C. 

F.  D.  Pitts  Co.,  Inc.  Boston,  Mass. 

A.  H.  GREBE  & CO.  Inc.,  70  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
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WRITE  FOR  CATALOG.  BARGAINS  IN  MOTORS  AND  GENERATORS 


4 / SPECIAL 

* / fi  n.r.A.c..fiOo " 

/ ^ 8.  P.,  1750  R.P.M.  I 
Complete,  cord,  plug  amt  pulley 


WASHING  MACHINE  MOTORS 

Suitable  Tor  A A m p 

operating  V,  A ^ Ti  - / ll 
Small  Cora*  ^F"  ® ^ 

prc3sora.'Coffee  Poeh 

GTindera.BeUloy.’ 

TVnct„.-o  F.-,-  ^ Ref.  Vil.  MMO 


TELEPHONE 


HEAL 


Guaranteed  to  work  on  two  batteries 
of  200  feet — price  per  set  as  shown 
including  diagrams 


Postpaid 


TRANSMITTERS  or  RECEIVERS 
ONLY  30  Cents  each,  or  four  for.  . 


Postpaid 


INLAND  SPECIALTY  CO. 

1562  N.  ROBEY  ST.  CHICAGO,  ILL. 


NEW  MOTORS 

FACTORY  OUARANTEED  - ALL  SIZES  • IN  ORIGINAL  BOXES 

Your  Opportunity 


To  Buy  New  Guaranteed  Eleelrical 
Apparatus  el  Standard  Manufacture. 


Single  Phase  Motors 

110-250  volts,  A.  C.,  60  cycle 
1800  R.  P.  M.  with  pulley  . . 

119  volls,  Indue*  OrkA  CA 
load  start  • • 

$38*50 

1/2  "i!!!"-,:?-'  $52*50 

1 H.  P„  110-229  volts,  rcpul*  CA 

■ Sion,  with  sliding  baso  • . V / 

$116*50 


1/  H.0,.11 

74 

1/^  H.P.,  110*220  volts,  In- 
Ouciion,  full  load  start  • 


9 H.  P.,  110-220  volts, 
^ repulsion,  sliding  base 

O H.  P.,  110-220  volts, 
^ repulsion,  sliding  base 

e H.P.,  110-220  volts. 
* repulsion,  sliding  baso 


$142*50 

$184*50 


charging  Generators 

SuiUible  for  nil  lighting.  Battery 
Charging  and  Power 
Requirement-!. 

8 volts,  10  amp. 

IS  volts.  10  amp. 

40  volts,  9 amp. 

110  V,  2Vz  amp; 

110  voltes  amp. 

40  volts,  OOamp. 


$19.50 
$24.50 
$31.50 
$31.50 
$46.50 
$78.50 
110  volts,  18  amp.  - $106.50 
110  volts,  26  amp.  $146.50 

Moviltg  Picture  Aro  <P1|A£;  CA 
Generator 60 v., 35 a.  vD.OU 


R.P,M,2M,  $30.50 


Polyphase  Motors 

2 and  3 phase,  A.  C.,  220  v. 
60c.,  1750R  P.M.,  complete 
with  base  and  pulley. 

'/2  H.P.  - $40.50 
1 H.  P.  - $04.00 
2H.P.  • $81.00 
3H.P.  • $90.00 
5 H P.  $112^00 

1 H.  Pn  high  speed,  8600 
R.P.M.,  220  y ^ 

2 phase  only  * 


Battery  Charging  Outfits 

To  of)erate  on  A.  C.,  60  cycle,  single 
f^ase.  Voltage  as  specified.; 

II0-220‘v.,A.C.,tSe»iH),' RH 
lSv.,.v«ilhsmlthb(iafd  • <POO**'^ 

tig-22tv.,A.C.,t»wam,  ■tn 

20  iBilthboard  a.N'Oa*'*'' 

1l«-22fy,  A.C.,  175  wH*.r$00.5O 


24  tsll>,wllb  iwltebboaid  * 

tlO-225/v., A.C.2S0 waHt,-  q>QO  Rfl 
n milt,  viilh  tKlIcbbaird  •POO*'^'' 

20  villa, 

24if„  V 


"‘lK«a$75*oo 


Modulation  T ransformers 
Same  mounting  and  size 


RADIO  TELEPHONY 

REQUIRES  A 

MODULATION  TRANSFORMER 

GET  AN  ACME 

Used  by  U.  S.  Government 

Used  by  Manufacturers  of  Radio  Telephone  Sets 
Used  by  Those  Getting  Results 
Correct  Primary  and  Secondary  Impedances 
No  Distortion  of  Speech  When  Properly  Used 

Type  A-3  mounted  as  shown $7.00 

Type  A-3  coil,  core,  supports  assembled 5.00 

Type  A-3  coil  and  core  assembled 4.50 

Also  Filament  and  Amplifying  Transformers 

ACME  APPARATUS  CO.,  28  Windsor  Si.,  Cambridge  39  Mass. 


I 

I 


.JUST  WHAT 


YOU  WANT 


SEA  FARM 


OR  RANCH 


ONLY 

99  Cents 


ACHROMATIC  TELESCOPE  MADE  UPON  NEW  SCIENTIEIC  PRINCIPLES, 

Positively  siich  a goml  Telcsc<ipe  was  never  sold  for  Ibis  price  before.  Eastern  Telescopes  are 
made  by  one  of  the  iarscst  mannfaetnrers  of  telescopes  in  America;  we  control  entire  production; 
measure  closed  8 inebes  and  open  over  2'4  feet  m 4 sections.  They  are  nicely  brass  bound,  witli 
scientifleally  si'onnd  lenses.  Guaranteed  by  the  maker.  Every  sotourner  in  tlie  country  or  at  tbe 
seaside  resorts  slionld  certainly  secure  one  of  these  instminents,  and  no  farmer  should  be  without 
one.  The  scenery  just  now  is  Ijeantifnl.  A Telescope  will  aid  you  in  taking  views.  Objects  are 
brought  to  view  with  astonlsliing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaid,  for 
only  99  cents.  Onr  new  Catalogue  of  Watches,  etc.,  sent  with  eacli  order.  This  is  a grand  offer 
ami  von  slionld  not  miss  it.  We  warrant  each  telescope  just  as  represented  or  money  refunded. 
Send  99  cents  today.  To  dealers  6 for  Four  Dollars. 

EASTERN  NOVELTY  CO.,  DEPT.  67,  172  E.  93d  STREET,  NEW  YORK. 
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If  the  radio  experimenter  has  a radio 
friend  who  lives  a short  distance  away  he 
can  then  arrange  to  have  him  “listen-in” 
until  the  most  desirable  results  are  secured, 
either  when  using  the  circuit  as  a radio- 
phone or  as  a radio-telegraph  transmit- 
ter. After  this,  further  experimenting  will 
probably  increase  the  range  of  the  set  until 
five  miles  or  more  are  covered.  Right  here 
it  may  he  said  that  a similar  circuit  employ- 
ing a 400-volt  plate  potential  has  success- 
fully covered  a distance  of  twenty-five 
miles. 

When  it  is  desired  to  employ  this  circuit 
for  radio-telegraph  transmission  by  means 
of  undampt  waves,  a key  majr  be  placed  di- 
rectly in  series  with  the  antenna  circuit,  in 
this  case  preferably  in  the  ground  lead  as 
shown  in  Fig.  1.  The  key  can  be  one  of 
the  regular  telegraph  keys  having  a circuit 
closing  switch,  so  that  the  circuit  may  be 
closed  when  it  is  d.esired  to  use  the  radio- 
phone. With  this  arrangement,  of  course, 
the  receiving  station  must  be  prepared  to 
receive  undampt  signals ; that  is  to  say,  be 
equipt  with  a short  wave  regenerative  or 
oscillating  circuit ; or  else  a Poulsen  tikker 
may  be  used. 

On  the  other  hand,  if  it  is  desired  to 
telegraph  by  means  of  dampt  waves,  the 
emitted  energy  must  be  interrupted  by 
means  of  a so-called  “chopper.”  A chopper 
circuit  suitable  for  this  purpose  may  be  se- 
cured by  means  of  the  arrangement  shown 
-in  Fig.  4.  In  this  case  a high  frequency 
buzzer  is  operated  by  means  of  a local  key 
and  battery  and  the  contact,  or  make  and 
break  points  of  the  buzzer,  are  connected 
in  series  with  the  antenna  circuit.  If  the 
vibrator  of  the  buzzer  is  adjusted  to  make 
and  break  500  times  or  more  per  second  it 


“Chopper”  Circuit  for  Breaking  Up  Un- 
dampt Osciliations  in  Antenna  Circuit  so 
as  to  Be  Audible  on  Crystal  Detector 


is  evident  that  500  interruptions  will  occur 
in  the  continuous  antenna  circuit,  and  thus 
500  groups  of  dampt  waves  will  be  radiated. 
With  this  arrangement  the  receiving  station 
will  receive  the  signals  quite  effectively  with 
an  ordinary  crystal  detector  circuit. 

RECEIVING-TRANSMITTING  CIRCUIT. 

In  Fig.  5 we  have  a circuit  capable  of 
transmitting  as  well  as  receiving  undampt 
waves.  This  circuit  may  be  found  quite 
useful  because  it  employs  a regular  loose 
coupler  receiving  tuner  and  appropriate 
condensers.  This  permits  a wide  range  for 
either  sending  or  receiving;  that  is  to  say, 
undampt  waves  may  be  sent  on  as  low  as 
100  meters,  (providing,  of  course,  that  a 
small  amateur  antenna  is  being  employed) 
and  up  to  1,000  meters  or  more.  As  will 
be  noted,  the  circuit  is  an  oscillating  one. 
When  it  is  desired  to  transmit  on,  say,  200 
meters,  both  the  primary  and  secondary  o£ 
the  loose  coupler  are  tuned  to  that  wave, 
the  value  of  variable  condenser  C-1  is  prop- 
erly reduced  and,  providing  the  bulb  is  os- 
cillating, undampt  waves  may  be  radiated 
into  proper  signals  controlled  by  the  regular 
telegraph  key,  which  in  this  case  is  also  con- 
nected directly  in  the  ground  circuit.  When 
it  is  desired  to  receive,  the  circuit-closing 
switch  of  the  key  is  closed  and  the  circuit 
may  then  be  adjusted  for  reception. 

MODULATION. 

The  average  amateur  no  doubt  under- 
stands the  meaning  of  modulation  as  em- 
ployed in  radio-phone  circuits.  Briefly,  it 
means  that  the  amplitudes  of  emitted  or  an- 
tenna oscillations  are  varied,  up  and  down. 
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at  frequencies  corresponding  to  the  into- 
nations of  the  human  voice.  In  this  respect 
great  care  must  be  exercised  in  building 
necessary  radiophone  apparatus  so  that 
modulation  may  be  effected  zvithout  distor- 
iion  of  the  voice. 

In  the  circuit  previously  mentioned,  that 
is,  Fig.  1,  modulation  is  obtained  thru  grid 
current  control.  There  are,  however,  sev- 
eral other  ways  in  which  modulation  may 
^ be  obtained ; in  fact,  the  regular  carbon 
grain  transmitter  mentioned  here  may  be 
connected  at  many  places  of  an  oscillating 
\ acuum  tube  circuit  with  more  or  less  satis- 
factory results.  For  this  reason  the  ama- 
teur should  experiment  in  an  attempt  to 
discover  the  best  place  for  the  transmitter 
consistent  with  his  own  particular  hook-up. 
That  is  to  say,  he  should  try  placing  it  in 
the  filament  circuit,  in  series  with  the  grid 
circuit,  as  well  as  directly  in  the  antenna 
circuit.  Some  methods  are,  however,  pe- 
culiarly adapted  to  one,  bulb  circuits.  Fig. 
6 shows  a simple  hook-up  where  the  tele- 
phone transmitter  is  placed  in  the  antenna 
circuit  and  modulation  accomplisht  by  vary- 
ing the  amplitude  of  the  emitted  vacuum 
tube  energy. 

SUITABLE  VACUUM  TUBES. 

Altho  large  vacuum  tubes,  also  called 
oscillions,  pliotrons,  etc.,  are  coming  more 
and  more  into  use  for  radio-phone  and 
radio-telegraph  work,  the  smaller  and  more 
readily  obtainable  receiving  tubes  may  be 
employed  by  the  amateur  for  any  of  these 
experiments.  The  Marconi  V.  T.  No.  2 has 
an  output  of  about  five  watts  at  a filament 
voltage  of  4.3  volts,  and  will  probably  stand 
a maximum  plate  voltage  of  550  volts.  The 
Western  Electric  V.  T.  No.  2 also  has  an 
output  of  about  five  watts  at  a filament 
voltage  of  7 volts  and  a plate  voltage  of 
about  350  volts.  These  figures  are  men- 
tioned in  order  to  give  the  amateur  an  ap- 
proximate working  idea. 
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YOU  Can  Easily  BUILD  This  PHONOGRAPH 


TREMENDOUS  SAVING  IN  COST 

You  don’t  need  to  be  a cabinet  maker. 
We  have  made  it  an  easy  and  a 
IDleasant  job  with 

Our  Simplified  Plans  K-nt 

diagrams,  motor,  ready-built  horn,  cabinet  pieces 
and  all  metal  parts  complete.  You  do  the  assem- 
bling, 6 models  to  choose  from.  A few  hours’ 
work,  and  you  will  have  as  fine  a type  of  phono- 
graph as  any  produced,  and  at  a price  away 
below  what  you  would  pay  in  a store. 

Keep  the  Savings  in  Your  Pocket 

Machines  play  all  records,  have  a wonder- 
ful tonal  quality,  excelled  by  none.  No 

need  now  for  any  family  to  be  without  a phono- 
graph because  of  the  cost.  THE  MAKAFONE 
solves  the  problem.  BUILD  IT  YOURSELF  AT 
LESS  THAN  ONE-FOURTH  REGULAR 
COST,  but  equal  to  the  high  priced  cabinet  ma- 
chines. Free  Records  with  each  outfit.  SEND 
TODAY  FOR  FREE  CATALOG  and  full  par- 
ticulars of  our  wonderful  offer.  Many  a manu- 
facturer yot  his  start  in  this  way,  IVhy  not  you? 
Build  machines  and  sell  ~to  your  friends.  Ask 
us  about  this. 

You  can 
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sell  tins  machine  from  our  plans  at  a profit  of 
$50  to^$75^ach.  Others  are  selling  two  and  three 
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to  make  big  money  | 
and  become  inde-  . 
pendent.  Pleasant  I 
and  profitable  work 
START  TODAY.  | 


MODERN  PHONOGRAPH  SUPPLY  CO. 

254  Springer  Bldg.,  313  So.  Clinton  St.,  Chicago,  111. 


WRITE  TODAY! 

Modern  Phonograph  Supply  Co. 

254  Springer  Bldg., 

313  So.  Clinton  St.,  Chicago,  III. 

Gentlemen:  Please  semi  me  full 

particulars  of  your  Makafone  prop- 
osition. without  obligation  to  me. 

Kame 
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This  is  What  Amateurs  Do 


(Illustration  by  Courtesy  of  Q.  S.  T.) 

A wave-length  chart  showing  DeForest  “Honey 
Comb“  Coil  reception  by  an  Amateur  unknown  to 
us.  He  has  written  an  article  on  the  value  of  these 
Coils.  Read  it  in  the  March  number  of  Q.  S.  T. 


with  “Honey  Comb”  Coils 
and  a Single  Audion! 

Look  at  this  chart.  4'he  Amateur  who  made  it  says  that  with 
DeForest  “Honey  Comb’’  Coils  “P  O Z jumped  up  at  me  like 
he  had  suddenly  moved  a thousand  niilcs  nearer.”  Nothing 
exceptional  about  his  results.  Thousands  of  Amateurs  report 
equal  satisfaction  with  DeForest  “Honey  Comb”  Coils.  Any 
Amateur  can  do  as  good.  If  you  haven’t  tried  DeForest  “Honey 
Comb”  Coils  you  are  not  getting  signals  you  can  brag  about ! 
Find  out  more  about  them  now. 

Send  for  the  DeForest  Catalogue 

A 56-page  book  full  of  vital  Radio  information  for  the 
Amateur,  including  hook-ups  and  much  other  data.  Sent 
postpaid  for  10  cents  in  stamps. 

Send  for  yours  today. 

Deforest  Radio  Telephone  & Telegraph  Company 

Inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus 

1399  Sedgwick  Avenue  New  York  City 

Lee  de  Forest,  Incorporated,  451  Third  St.,  San  Francisco,  Cal.,  Western  Distributok:^ 
Shipments  made  from  San  Francisco  Stock 


You  benefit  by  mentioning  the  “Electrical  Ext’erimenter”  when  writing  to  advertisers. 


“DEPENDABLE” 

Radio  Equipment 

DORON  BROTHERS  ELECTRICAL  CO. 

Hamilton,  - - Ohio 

Manufacturers  of 

Binding  Posts,  Switch  Points,  Special  Screws,  Nuts,  Parts,  Variable 
Condenser  Shafts,  Separators,  Plates,  etc.  Automatic  Screw 
Machine  and  Punch  Press  Products  of  any  kind.  Get  our  prices 
on  your  Parts. 

Have  you  a copy  of  our  Radio  Catalogue  No.  9?  It’s  free), 


American  Electro  Technical  Appliance  Co. 

235  FULTON  STREET,  NEW  YORK  CITY 
FINEST  “B”  BATTERIES 

22  V $.90  Large  Size $2.00“ 


DETECTORS 
CONDENSERS 
VT.  BULBS 
GRID  LEAKS 
GRID 

CONDENSERS 


WAVE  METERS 
QUENCHED  GAP 
DE  FOREST’S 
APPARATUS 
CONDENSERS 
etc. 


LARGE  TUNER— $4.50 

2 SLIDE,  SILK  WIRE  WOUND,  4000  METERS,  BAKELITE  ENDS 
MAIL  ORDERS  require  10c  for  special  delivery.  ANY  AND  ALL  PARTS  FOR  THE  AMATEUR 
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IRELESS 

Our  180  Page  Combined 
Manual  and  Catalog  Illustrates 
and  Accurately  Describes  tbe 
Uses  of  Standard  Radio  Instru- 
ments. 
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ANUAL-W12 

We  Make  a Charge  of  25c  for  it.  Issuing  a 
Coupon  Receipt  Redeemable  on  a Pur- 
chase of  $5.00  or  More. 


You  cannot  get  satisfaction  from  wireless  instruments  unless  they  are 
absolutely  perfect.  The  slightest  imperfection  in  construction  destroys  their 
efficiency.  We  catalog  and  offer  for  sale  wireless  apparatus  of  the  highest  quality, 
guaranteed  to  be  mechanically  and  electrically  perfect. 

Get  a copy  of  our  complete  wireless  catalog  and  order  all  of  your  radio  material  from 
one  source  of  supply  and  save  trouble.  Ready  about  May  25.  Send  in  your  request  now. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Inc. 

New  York — 17  Park  Place 
Chicago — 114  S.  Wells  St. 


St.  Louis — 1106  Pine  St. 

San  Francisco — 604  Mission  St. 


UTTMARK’S  Nautical  Academy  and  Radio  Institute 

Telephone  Bowling  Green  8079.  8 State  St.,  New  York 

jk  - We  have  opened  a new  Radio  School  for  Radio  In- 

^\.TlTlOUnC  6tTt6  nt  struction.  Complete  course.  Modern  apparatus. 

Day  or  Evening  Classes.  Write,  phone  or  call. 

UTTMARK’S  for  Radio  and  Navigation 


SKINDERVIKEN  TRANSMITTER  BUTTON 

The  smallest  and  most  sensitive  transmitter  in  the  world. 
Send  $1.00  for  button  and  booklet  with  circuit  diagrams. 

J.  SKINDERVIKEN 

Inventor  and  sole  manufacturer 

414  Broadway,  New  York,  or  154  West  Randolph  St.,  Chicago,  111. 


Handy  Binder 

FOR  THE  ELECTRICAL  EXPERIMENTER 

Holds  and  preserves  12  issues  each  of 
which  can  be  inserted  or  removed  at  will, 
without  tools.  WOl  keep  your  magazines 
perfectly  for  all  time  or  just  preserve  them 
permanently.  Made  of  heavy  material, 
extra  strongly  reinforced  at  the  back 
and  covered  with  handsome 
green  cloth,  suitably  lettered 
in  gold. 

Add  postage  for  2 lbs. 

fxpcrimentcr  Pub.  Co.,  Inc.  Be^°iicnt  233  Fulton  St.,  N.  Y. 


65c 


The  How  and  Why  of 

RADIO  APPARATUS 

By  H.  W.  SECOR 

Explains  fully  in  a simple,  interesting 
way  everything  the  wireless  amateur 
should  know. 

Just  off  the  press.  Cloth  bound  in 
Velum  de  Luxe.  Gold  stamped  and 
hand  sewed — 160  pages.  Size  6 by  9 
inches.  No  wireless  enthusiast  can  af- 
ford to  be  without  “The  How  and  Why 
of  Radio  Apparatus”.  Postpaid  $1.75. 

Experimenter  Publishing  Co. 

233  Fulton  Street,  New  York  City 
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tions  at  one  time,  even  if  the  wave  lengths 
are  the  same,  and  it  is  the  plan  of  the  new 
company  to  utilize  this  feature  in  order  to 
multiply  the  number  of  radio  stations  that 
may  be  operated  simultaneously.  ■ 

Mr.  Alexanderson  says  of  the  barrage 
receiver : 

“In  the  United  States  navy’s  tests  of  the 
barrage  receiver,  it  was  proven  that  it  is 
possible  to  carry  on  simultaneous  communi- 
cation on  exactly  the  same  wave  length-  If 
this  method  of  communication  is  carried 
out  consistently  in  a world  system  of 
communication,  it  may  be  assumed  that 
transmitting  stations  operating  on  the  same 
wave  length  may  be  located  as  follows : 
One  in  Europe,  one  in  the  Far  East,  one  in 
South  America,  one  on  the  east  coast  of 
America  and  one  on  the  west  coast.  Thus 
a message  sent  to  one  could  be  received  by 
the  other  four,  while  at  the  same  time 
messages  are  being  exchanged  by  the  other 
stations.  The  barrage  receiver  makes  it 
possible  for  these  messages  not  to  conflict.” 

In  briefly  describing  his  high  frequency 
alternator,  Mr,  Alexanderson  recently  said : 

“The  alternator  which  has  been  in  use  in 
the  New  Brunswick  station  is  rated  at  200 
kilowatts.  It  is  driven  by  an  induction 
motor  at  a speed  of  2,170  revolutions  per 
minute  to  produce  a wave  length  of  13,600 
meters.  The  wave  length  is  determined  by 
the  speed  of  the  machine.  The  only  part  of 
the  apparatus  that  moves  is  the  solid  steel 
disc,  weighing  three  tons  and  turning  be- 
tween two  laminated  armatures.  Directly 
connected  to  the  alternator  is  the  apparatus 
for  controlling  the  radio  frequency  energy. 
This  is  known  as  the  magnetic  amplifier.” 

It  has  been  the  belief  of  many  that  the 
greater  the  distance  to  be  covered  by  radio, 
the  higher  the  antennae  must  be,  and  for 
that  reason  it  was  considered  that  the  prac- 
tical limit  for  the  use  of  radio  would  soon 
be  reached.  Mr.  Alexanderson  has  also 
effected  a remedy  for  this. 

Instead  of  antennae  reaching  a thou- 
sand feet  into  the  air,  he  has  devised  a 
means  whereby  the  wires  may  be  spread  out 
over  a broader  area  and  fulfill  the  same 
purpose.  For  the  new  stations  of  the  Cor- 
poration it  is  planned  to  use  several  an- 
tennae, each  of  which  is  four  miles  long, 
mounted  on  towers  similar  to  those  used  in 
power  transmission  lines. 

Edward  T.  Nally,  who  has  dev'oted  his 
life  to  communication  service  and  who  for 
several  years  has  been  vice-president  and 
general  manager  of  the  Marconi  Wireless 
Telegraph  Company  of  America,  has  been 
elected  president  of  the  new  Radio  Cor- 
poration. 

President  Nally  has  outlined  the  purpose 
of  the  new  corporation  in  the  following- 
statement  : 

“The  principal  aim  and  purpose  of  the 
new  organization  will  be  the  establishment 
and  maintenance  of  trans-oceanic  and  long 
distance  overland  communication. 

“The  corporation  has  been  greatly 
strengthened  thru  its  connection  with  the 
General  Electric  Company,  by  reason  of 
which  it  will  have  available  for  its  use  the 
valuable  wireless  apparatus  recently  de- 
veloped by  that  company,  the  principal 
device  being  already  widely  known  as  the 
Alexanderson  high  frequency  alternator. 

“Thru  agreements  made  with  the  Marconi 
Wireless  Telegraph  Company,  Ltd.,  of 
England,  new  powers  and  privileges  are 
granted  the  new  organization,  extending  its 
scope  of  activity  and  providing,  among 
other  things,  for  the  formation  of  a South 
American  Company  to  be  managed  by  it.” 
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NEW  VIBRATONE  Jl 

RADIO 

TRANSMITTINiG  SET 


This  Set  Illustrated  Above  Operates  on 
110  VOLTS,  D.  C.  or  A.  C. 

It  is  absolutely  complete  as  shown.  Needs 
no  helix,  spark  gap,  condensers,  etc.,  etc. 
Simply  connect  to  aerial,  ground  and 
electric  circuit,  and  send. 

NO  BATTERY  EXPENSE 

Runs  all  day  for  2 cents. 

Sends  three  to  five  miles. 

PRICE  $18.00  COMPLETE 

With  Key,  Plug  and  8*foot  Cord 
Send  for  descriptive  circular  145C — To-day 
WIRELESS  EQUIPMENT  CO.,  Inc. 

19  Park  Place  New  York.  N.  Y. 


BURGESS  “B”  BATTERIES 

These  batteries 
proved  so  successful 
in  Government  Ap- 
paratus that  they  are 
being  used  by  progres- 
sive amateurs.  Made 
in  three  si^s  and 
n o available  for 
general  use.  For  full 
information  write  to 

BURGESS  BATTERY  COMPANY 

' Harris  Trust  Bldg.  Chicago 


Head  Radio  Phone) 

The  accepted  standard  in  wireless 
receivers.  ^ If  they  are  not  BETTER 
' W \Y  than  anything  you’vee^erseen return 
J them  for  full  cash  refund.  Our  Radio 
Handy  Book  and  Catalogue,  free  on 
l^request,  describes  them,  and  many 
pother  instruments. 

Newmsm-Stem  Co. 

Cleveland, 


ARLINGTON  TESTED  CRYSTALS 


Why  buy  minerals  on  a 
gamble?  Be  SURE  when  you 
put  a crystal  in  your  detect- 
or that  it  is  EXQUISITELY 
I SENSITIVE.  Buy  Arlington 
mdividually  tested  Minerals. 

Galena  or  Silicon,  post  paid 
on  receipt  of  price. 

^ THE  NEWMAN-STERN  CO. 
Dept.  B.B.  Cleveland,  O. 
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4 5V  O L T $ A . 35  Shipped  by 
B-BATTERY  Express  only 

Guaranteed  Average  Life  of  One  Year 

Order  One  Today 

THE  H.  S.  WIRELESS  CO. 

164  Ross  Street,  Dept.  F,  Brooklyn,  New  York 
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(Continued  from  page  36) 


In  1858,  Kirchoff  and  Bunsen  discov- 
ered the  following  principles  of  spectrum 
analysis;  (1)  Incandescent  solids  and 
liquids  aud  also  gases  under  high  pres- 
sure give  a continuous  spectrum,  or  solid 
band  of  color.  (2 ) Highly  heated  gases 
under  low  pressure  give  a series  of  bright 
lines,  whose  number  and  position  depend 
upon  •"he  elements  present.  (3)  When 
white  light  passes  thru  a gas  of  lower 
temperature  than  its  source,  this  gas  will 
absorb  from  the  white  light  those  colors 
which  it  would  produce,  if  viewed  by  itself 
in  the  incandescent  state. 

With  the  recognition  of  these  principles 
it  at  once  became  possible  to  analyze  the 
stars  and  nebulae  of  the  heavens,  for  every 
element  in  the  state  of  incandescent  vapor 
has  its  own  characteristic  bright  line  spec- 
trum of  invariable  color  and  position.  But 
more,  this  Instrument  reveals  the  physical 
state  of  stars,  nebulae  and  comets,  for  a 
continuous  spectrum  means  an  incandescent 
solid  or  a gas  under  great  pressure,  while  a 
bright  line  spectrum  proves  the  presence  of 
a light  vaporous  firemist.  This  marvelous 
instrument,  too,  discloses  the  motion  of  a 
distant  star!  Whenever  a star  is  ap- 


Diagram  Showing  Arrangement  of  Prisms  of 
the  Spectrograph,  Such  as  Used  in  Connec- 
tion with  Astronomical  Telescopes.  To  Be 
Used  with  a Spectrograph  for  Photographing 
the  Spectrum,  Three  Prisms  Are  Usually  Em- 
ployed, so  as  to  Obtain  a Greater  Degree  of 
Dispersion,  and  a Plate  Holder  Is  Substi- 
tuted for  the  Eye- Piece. 

preaching  our  solar  system  its  spectrum  is 
shifted  from  the  normal  position  which  it 
would  have  if  the  star  were  stationary,  to- 
ward the  violet.  When  the  star  is  moving 
away  from  us  the  spectrum  is  shifted  to- 
ward the  red.  From  the  amount  of  the 
shifting,  the  velocity  may  be  told  with  a 
remarkable  degree  of  accuracy.  The  alter- 
nate shifting  of  spectra  first  in  one  direc- 
tion, and  then  the  other  has  led  to  the  dis- 
covery of  twin  stars  rotating  about  a com- 
mon center  of  gravity. 

In  photographing  a star  spectrum  ex- 
posures frequently  last  a whole  night.  For 
photographing  the  infra-red  and  ultra- 
violet portions  of  the  spectrum  quarts 
lenses  are  employed.  The  spectrograph  is 
the  most  delicate  and  accurate  attachment 
of  a great  telescope. 


RADIO  ON  TROTSKY’S  TRAIN. 

A Russian  refugee  who  has  reached  Fin- 
land, has  given  a correspondent  of  the  Lon- 
don Times  the  following  details  of  Trotsky’s 
special  train  de  luxe : “It  consists  of  14  cars 
and  two  powerful  engines,  being  supplied 
with  wireless  installation  capable  of  receiv- 
ing communication  from  Nauheim,  Lyons 
and  London.  As  soon  as  a station  is 
reached  the  train  is  connected  with  the  tele- 
phone system.  The  wireless  outfit  never 
sleeps.  One  car  contains  the  press  that 
prints  Trotsky’s  paper,  called  “On  the  Way.” 


make  it  a welcome  addition  to  all 
homes,  or  wherever  it  is  intro- 
duced, a practical  First  Aid  in  the 
instant  relief  of  aches  and  pains. 
The  Sterling  Pain  Relieving  Lamp, 
affords  quick  and  sure  relief  to  all 
persons  suffering  from  Rheuma- 
tism. Lumbago.  Sciatica,  Neuritis, 
etc.,  soothes  and  induces  restful 
Bleep,  heals  wooods  and  burn9„ 

Renews  Vim 
Vigor  and  Vitality 

by  increasing  blood  circulation, 
makes  one  more  efficient.  It 
works  along  Nature’s  lines, 
and  follows  her  laws  which  ac- 
counts for  its  healing  powers. 
Heals  Like  the  Benefit 
cent  Rays  of  the  Sun 
but,  unlike  the  sun,  it  always 
shines  when  needed,  always 
ready,  day  or  night,  ‘^Sunlight 
In  a convenient,  portable  form, 
its  therapeutic  properties  scien- 
tifically worked  out,  to  make  it 
possible  to  put  this  wonderful  cur- 
ative agent  in  the  hands  of  all,  for 
the  benefit  of  all,  at  all  times. 

Used  and  Endorsed  by 
Physicians 

because  of  its  gi’eat  value  in  cases, 
where,  without  it,  some  powerful 
drug  would  have  to  be  used  for 
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1874  E.  6th  St..  Cleveland.  Ohio 
National  Radio  Supply  Co. 
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By  DR.  ALFRED  GRADENWITZ 

{Continued  from  page  25) 


glow  cathode  even  at  the  highest  obtainable 
vacuum,  to  be  endowed  with  any  desirable 
speed.  Physical  investigation  on  the  in- 
crease of  hardness  in  terms  of  the  voltage 
applied  was  resumed  after  the  adoption  of 
these  cathode  tubes,  and  was  driven  as  far 
as  the  highest  voltages  then  obtainable,  viz., 
about  170,000  volts,  the  remarkable  result 
being  obtained  that  from  about  145,000  volts 
on;  no  further  increase  in  the  hardness  of 
X-rays  was  noted  on  augmenting  the  ten- 
sion. It  may  be  said  that  in  connection  with 
such  researches  the  hardness  of  X-rays  is 
measured  by  their  absorption  in  well-known 
metal  layers,  the  intensity  of  radiation  being 
ascertained,  on  the  one  hand,  directly  as  it 
issues  from  the  tube,  and  on  the  other,  after 
traversing  a known  layer  of  absorbing 
metal,  mostly  aluminum  or  lead.  The  figure 
characteristic  of  the  radiation  is  termed  the 
coefficient  of  absorption. 

In  order  to  ascertain  whether  the  above 
maximum  actually  corresponds  to  the  end 
of  the  X-ray  spectrum  or  whether  the  limit 
is  only  accidental,  due  to  the  conditions  of 
the  test,  transformers  producing  even  much 
higher  tensions  had  to  be  constructed. 
While  the  outfits  so  far  in  use  had  proved 
quite  satisfactory  for  many  medical  pur- 
poses, they  would  unavoidably  break  down 
in  the  case  of  continued  operation,  the  risk 
of  puncture  increasing  far  more  rapidly 
than  the  voltage. 

Dr.  F.  Dessauer,  of  Frankfort-on-Main, 
has  set  himself  the  task  of  closely  investi- 
gating the  case  and  placing  the  construc- 
tion of  transformers  on  a radically  new 
basis. 

The  cause  of  breakdown  was  found  to 
be  in  the  fact  that  there  are  no  insulating 
materials  able  in  the  long  run  to  stand  such 
enormous  tensions,  unless,  in  fact,  they  be 
given  excessive  dimensions.  If  the  sec- 
ondary coil  of  a 100,000-volt  transformer 
be  grounded  exactly  in  the  center,  thus  pro- 
ducing there  a tension  = zero,  there  will  be 
a tension  at  the  two  terminals  of  + 50,000 
volts  and  — ■ 50,000  volts  respectively.  A 
200,000-volt  transformer  would  in  a similar 
manner  have  to  stand  but  100,000  volts  at 
each  terminal. 

The  solution  suggested  by  Dessauer  in- 
volves the  designing  of  the  transformer  in 
such  a way  that,  while  the  voltage  supplied 
is  as  required,  insulating  material  will  not 
have  to  stand  the  stress  corresponding  to 
this  high  voltage,  this  stress  being  absorbed 
by  special  auxiliary  transformers,  which, 
having  to  generate  low  tension,  are  quite 
equal  to  that  task. 

The  transformer  is  thus  split  into  two 
halves,  each  of  which  has  the  ratio  required 
and  with  each  of  which  an  auxiliary  trans- 
former is  connected  in  series.  These  auxil- 
iary transformers  need  not  have  any  ratio 
differing  from  1,  serving  as  they  do  exclu- 
sively for  subdividing  and,  accordingly,  re- 
ducing the  puncture  stress,  while  the  actual 
transforming  is  done  exclusively  by  the 
split  main  transformer.  The  high-tension 
coils  being  grounded  at  the  juncture  in  the 
center,  there  are  at  any  moment  at  the  two 
terminals  opposite  tensions  of  the  same 
absolute  magnitude.  The  center  of  each  of 
the  secondary  half-coils  is  at  a potential 
one-fourth  the  transformer  tension  and  is 
connected  with  the  corresponding  primary 
coil.  The  primary  coils,  being  insulated 
from  one  another  and  from  the  ground,  the 
maximum  stress  is  reduced  to  one-fourth 
the  transformer  tension.  The  following 
will  serve  to  make  this  clear 

"The  task  of  the  primary  coil  in  a trans- 
former, of  course,  merely  consists  of  con- 
verting the  electrical  energy  into  a pulsat- 
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Universal  Radio  System 

Up  to  the  minute  radio  apparatus  for  pro- 
gressive users  who  can  recognize  quality. 
Send  stamp  for  catalogue. 

Universal  Radio  Mfg.  Corp. 


Dept.  W 
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ing  field  of  energy,  so  that  this,  in  its  turn, 
may  in  the  secondary  coil  set  up  a high  ten- 
sion. In  the  case  of  ordinary  transformers, 
the  flux  comes  forth  from  primary  coils, 
which,  being  directly  fed  from  the  mains, 
are  approximately  at  the  potential  of  the 
ground.  However,  it  is  by  no  means  neces- 
sary that  the  primary  coils  should  be  fed 
directly  from  the  mains,  thus  being  at  the 
potential  of  the  ground.  In  fact,  in  the 
case  of  Dr.  Dessauer’s  transformer  they 
are  no  longer  fed  from  the  mains,  but  from 
another  source  of  current,  the  potential  of 
which  can  be  controlled  at  will.  Apart  from 
the  subdivision  of  the  coils,  as  above  de- 
scribed, the  novelty  of  the  transformer  lies 
in  the  fact  that  each  primary  coil  receives 
its  current,  not  from  the  mains,  but  from  a 
special  source  of  current,  viz.,  each  from 
the  secondary  coil  of  an  auxiliary  trans- 
former. These  auxiliary  transformers  have 
no  other  task  but  transmitting  the  energy 
of  the  current  in  the  mains  to  the  primary 
coil  of  the  high-tension  transformers,  with- 
out these  being  connected  to  the  mains.  In 
fact,  the  high-tension  transformers  are  only 
indirectly  fed  from  the  mains,  which  in- 
direct feeding  allows  the  primary  coil  volt- 
age to  be  controlled  at  will,  thus  reducing 
the  stress. 

The  same  system  can,  of  course,  be  de- 
veloped for  a greater  number  of  auxiliary 
transformers,  thus  reducing  even  further 
the  stress  to  be  dealt  with.  Some  trans- 
formers may,  in  this  case,  be  dispensed 
with,  the  auxiliary  transformers  constitut- 
ing, as  it  were,  the  corner-pillars  of  the 
system,  and  being  given  larger  dimensions. 

The  apparatus  so  far  constructed  on  this 
system  supply  an  X-ray  radiation  reduced 
to  half  its  initial  value  on  passing  thru  an 


former  for  Producing  Ultra-High  Potentials. 

aluminum  layer  3 cms.'  thick.  The  most 
efficient  apparatus  used  in  actual  practise, 
truth  to  say,  only  have  a maximum  poten- 
tial of  240,000  volts,  the  hardest  radiation 
being  reduced  to  half  its  initial  value  on 
passing  thru  2 cms.  of  aluminum.  Some 
machines  of  the  most  modern  type  (produc- 
ing X-rays  with  1.75  cms.  aluminum  half- 
value), have  for  some  time  past  been  used 
with  satisfactory  results  at  certain  Berlin 
hospitals.  The  hardest  X-ray  radiation 
above  mentioned  is  only  slightly  softer  than 
the  rays  given  out  from  “Radium-C,”  tho 
there  are  no  material  difiFerences  as  to  the 
absorption  in  water  and  in  human  flesh. 

These  extra  hard  X-rays  are,  accordingly, 
to  be  used  as  a substitute  for  Radium  rays, 
it  being  hoped  that  the  treatment  of  malig- 
nant tumors  will  be  facilitated  by  their  use. 
There  is  no  objection  to  constructing  ma- 
chines of  up  to  400,000  volts ; in  fact.  Dr. 
Dessauer  at  present  works  with  an  experi- 
mental machine  of  450,000  volts  maximum 
tension. 
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to  pass  until  fully  paid. 


EARN  WHILE  YOU  LEARN’ 


If  you  are  earning  less  than 

$50.00  PER  WEEK 

and  like  to  draw^you  should  study 

Commercial  Art 


Leading  Art  Managers— the  men 
who  know  — recommend  us  and 
employ  our  students.  We  will 
guarantee  to  make  you  successful — Learn  at 
home  in  your  spare  time — or  in  our  resident 
school — Day  or  eyening.  Many  of  our  students 
earn  money  by  the  sale  of  their  drawings  while 
learning.  Write  for  FREE  illustrated  catalogue. 


COMMERCIAL  ART  SCHOOL 
708,  116  So.  Michigan  Avenue,  Chicago,  III. 


RICHARDSON’S  POLYPHASE  SLIDE  RULE 


has  the  regular  A.  B,  C,  and  D Scales;  also  a Cl  or 
Polyphase  Scale.  Logarithm,  Sine  and  Tangent  Scales.  All 
graduations  are  printed  on  white  coated  steel  from  engine 
divided  plates.  These  Scales  are  accurate  and  will  retain 
their  accuracy  indeflnitelv-  They  are  not  affected  by  acids, 
alkalies,  water  or  grease.  Length  of  rule  10".  A 100  page 
Instruction  Book  which  teaches  all  there  is  to  know  about 
slide  rules,  is  sent  with  each  order. 

Price  of  the  Richardson’s  Polyphase  Slide  Rule,  in  case 
with  100  page  Instruction  Book  $2.00. 

An  Ideal  Slide  Rule.  It  is  low  priced  and  an  equal  to 
any  other  rule  in  appearance,  accuracy  and  durability. 
Be  convinced.  Y'our  money  will  be  promptly  refunded  if 
you  are  not  satisfied. 

Send  for  our  40  page  catalogue  of  supplies.  It  describes 
rules  ranging  from  50c  to  $10.  each.  Instructions  In 
Logarithms  and  Trigonometry  free  with  every  catalogue. 


GILSON  SLIDE  RULE  CO. 


NILES,  MICH. 


Small  Steam  Engines  and  Boilers 

Gas  and  Gasoline  Engines.  Va 
H.  P.  up;  Tanks,  Pumps, 
Gears,  Model  Maker’s  Sup- 
plies. Get  our  Big  Catalogue, 
sent  postpaid  for  15c  (coin 
preferred)  or  stamps.  Re- 
funded first  order,  192  Pages 
— over  200  Illustrations. 
MODERN  ENGINE  & SUP- 
PLY CO.  346  Monadnock 
Block,  CHICAGO. 
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(Note:  The  voltage  required  to  maintain 
high  frequency  corona  is  much  less  than 
that  to  start  it.)  Time  of  exposure,  10 
minutes. 

Radio  and  electrical  experimenters  will  be 
particularly  interested  in  this  remarkable 
high  frecpiency,  extra-high  potential  testing 
laboratory  and  the  results  obtained  with  it. 
Some  of  the  spectacular  high  potential  dis- 
charges obtained  at  this  laboratory  were 
shown  in  the  November  issue.  The  average 
electrical  experimenter  thinks  he  has  a very 
powerful  apparatus  if  he  obtains  a Tesla 
or  Oudin  high  frequencj"  spark  discharge 
of  36  inches  to  48  inches  in  length,  and  cer- 
tainly, when  he  produces  such  a discharge 
in  his  home  laboratory,  he  has  really  some- 
thing to  be  proud  of,  but  when  it  comes  to 
discharges  such  as  produced  at  this  labora- 
tory and  by  such  powerful  apparatus  as  de- 
veloped by  the  Federal  Company’s  engi- 
neers, such  small  discharges  pale  almost 
into  oblivion.  The  discharges  obtained  at 
the  Federal  laboratory  approximate  those 
developed  by  the  famous  Tesla  high  fre- 
quency, high  potential  laborator3^  in  Colo- 
rado about  twenty  years  ago. 

By  stringing  a wire  at  a height  of  10  to  15 
feet  above  the  ground  for  a distance  of 
even  100  feet,  and  then  exciting  the  high 
frequency  coil  shown,  a tremendous  corona 
or  brush  discharge  between  the  wire  and 
the  earth  occurs,  and  at  night  it  yields  a 
most  startling  and  surprising  effect,  espe- 
cial N interesting  to  those  who  have  never 
seen  it  in  operation  before. 

Such  a plant  would  be  capable  of  electri- 
fying many  acres  of  agricultural  ground  for 
the  purpose  of  intensifying  plant  growth, 
while  the  cost  of  operating  such  a plant  is 
not  so  unreasonable  as  it  might  first  seem, 
considering  the  tremendous  amount  of  high 
frequency  energy  thus  rendered  available. 
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paper  should  be  translucent,  so  that  it  may 
be  read  from  either  side,  while  the  spot 
of  light  is  thrown  on  the  side  nearest  the 
instrument.  The  sun-mirror  or  other  source 
of  light  should  be  placed  so  that  the  light 
strikes  the  instrument  at  a slighly  down- 
ward angle.  Then,  if  the  galvanometer  is 
mounted  on  a level  with  the  operator’s  eye, 
his  shadow  will  not  be  cast  on  it,  and 
neither  will  the  spot  of  light  reflected  by 
the  window,  which  is  fully  as  bright  as 
that  from  the  mirror,  be  thrown  on  the 
scale  to  cause  confusion. 

If  desired,  the  scale  can  be  made  very 
large  and  drawn  upon  the  opposite  wall  of 
the  room.  The  two  methods  give  about 
equal  accuracy.  Equal  divisions  of  the 
scale  will  approximate  equal  current  incre- 
ments more  closely  than  any  laboriously 
calculated  function  of  the  angle  of  deflec- 
tion of  the  coil. 

When  calibrating  the  instrument,  it  is 
well  to  obtain  calibration  curves  showing 
the  sensibilities  and  deflection  constants 
with  varying  field  currents.  It  will  be  found 
that,  with  the  coils  placed  as  they  are,  close 
to  the  air  gap,  there  will  be  no  definite 
point  of  saturation.  A more  marked  satura- 
tion point,  with  greater  uniformity  of  the 
values  lying  above  it,  might  be  obtained  by 
placing  the  coils  on  the  sides  or  back  of 
the  nlagnet,  but  this  would  mean  a consid- 
erable sacrifice  of  flux  thru  the  air  gap. 

The  positive  terminal  of  the  field  should 
he  plainly  marked,  and  the  current  never 
be  reversed,  because  this  would  introduce 
an  error  due  to  hysteresis. 


Radio  Diagrams 

and  Formulae 
in  Loose  Leaf  Form 

The  publishers  of  the  CONSOLIDATED 
RADIO  CALL  BOOK  have  completed  the 
preparation  of  diagrams  and  instructions 
on: — 

Measurement  of  Capacity  of  a Condenser. 
(Substitution  Method.)  Calibration  of  a 
Variable  Condenser.  Two  Diagrams  and 

Curve No.  1 

Measurement  of  Inductance  of  a Coil  or  Circuit. 

Two  Methods — Two  Diagrams No.  2 

Measurement  of  Distributed  Capacity  of  an  In- 
ductance. Diagram  and  Curve No.  3 

Measurement  of  Fundamental  Wavelength  of 
an  Antenna.  Three  Methods.  Three  Dia- 
grams  No.  4 

Measurement  of  Wavelength  of  Distant  Trans- 
mitting Station.  Two  Methods.  Calibration 
of  a Receiving  Set.  Two  Diagrams. ..  .No.  5 
Measurement  of  Effective  Antenna  Capacity. 

Two  Methods.  Two  Diagrams No.  6 

Measurement  of  Inductance  of  Antenna  and  a 

Third  Method  of  Measuring  Effective  Capac- 
ity of  Antenna.  One  Diagram No.  7 

Measurement  of  Antenna  Resistance.  Substi- 
tution Method No.  8 

Schematic  Wiring  Diagram  of  Regenerative  Au- 
dion  Receiving  Set  Suitable  for  Receiving 
High  Power  Undamped  Wave  Stations.  Con- 
nections shown  arc  those  used  in  most  Navy 

and  Commercial  Receivers No.  50 

Table  giving  the  value  of  LC  (Product  of  In- 
ductance and  Capacity)  for  wavelengths  from 
300  to  20,000  meters.  Inductance  in  Micro- 

henrys No.  100 

Table  same  as  above  but  with  Inductance  in 

centimeters No.  101 

Schematic  Wiring  Diagram  of  Signal  Corps 
Type  SCR-OS  Radio  Telephone  Transmitting 

and  Receiving  Set No.  51 

Schematic  Wiring  Diagram  of  Type  CW-936 
(Navy  Submarine  Chaser)  Radio  Telephone 
and  Telegraph  Transmitter  and  Receiver. 

No.  52 

Schematic  Diagram  of  Type  S.E.  1100  (Navy 
Flying  Boat)  Radio  Telephone  and  Tele- 
graph Transmitter No.  53 

These  diagrams  and  instructions  are  the 
most  CLEAR,  CONCISE,  COMPREHENSIVE 
and  CONVENIENT  form  of  instruction  that 
has  ever  been  presented.  They  are  printed 
on  pages  size  8V2  ^ H- 

Complete  Set  of  14  Sheets  ^ Fj 

as  described,  sent  postpaid  f 

CONSOLIDATED  RADIO  CALL 
BOOK  CO.,  Inc. 

41  Park  Row,  New  York,  N.  Y. 


A Bird  in  the  hand 

A 


— is  worth  two  in 
the  bush.  Yes,  Boy, 
and  one  readable 
signal  is  worth  two 
unreadable  signals. 

Why  not  have 
readable  signals? 
Using  an  antenna,  2 
wires  lOO'  long,  30' 
high  one  end  and  25' 
other  end,  amateur  signals  readable  every 
night  are  received  in  Cincinnati  from  Con- 
necticut to  Texas.  No  amplifiers  used. 

The  Ace  Regenerative  Tuner  does  the 
trick.  Range  150  to  2750  meters.  Price 
$55  F.  O.  B.  Cincinnati. 

You  may  pay  more,  but  you  canT  buy 
better. 


The  Precision  Equipment  Co. 

Dept.  E 

2437  Gilbert  Ave.,  Cincinnati,  O. 


BE  AN  EXPERT 


wonderiai,  new  devie9»  ^nides  yoor  nand;  corrects 
yoor  wntioff  in  few  days.  Big  improvement  in  three 
hours.  No  failures.  Complete  outline  iFRE£« 


Write  C«  J.  Ozment*  Dept*  St*  Loois»  file* 


PISTOL 


BLANK  CARTRIDGE  C<f 
ONLY 


7 Inches  long,  real  revolver  style.  For 
Jjrotection  and  sport,  every  man,  woman  and 
boy  should  have  one.  Order  at  once.  Get  an 
American  flag  FREE.  Money  refunded  if  desired. 

G.  P.  LEWIS  CO..  1402  Broadway,  New  York  City 


You  benefit  by  mentionino  the  “Electrical  Experimenter"  when  writing  to  advertisers. 
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The  Newest  Things 

IN  WIRELESS 

Are  in  These  Three  Books 

Now  ready  for  delivery 
RADIO  INSTRUMENTS  AND  MEASUREMENTS 

Kvery  amateur  should  have  this  book  as  it  answers  the 
Questions  you  want  to  ask  and  covers  all  phasee  of 
llio  subject  matter  indicated  by  its  title. 

Cloth  Bound,  320  Pages.  Price  $1.75 
THE  WIRELESS  EXPERIMENTERS’  MANUAL 
By  E.  E.  Bucher 
Mr.  Bucher's  latest  book.  The  only  one  that  compre- 
hensively covers  all  phases  of  wireless  work,  including 
the  latest  practices  in  both  Radio  Telegraphy  and 
Telephony.  Most  complete  text  book  on  these  subjects 
yet  published. 

Cloth  Bound,  Approximately  300  Pages.  Prioa  $2.25 
HOW  TO  CONDUCT  A RADIO  CLUB 
By  E.  E.  Bucher 

One  of  the  most  popular  wireless  books  ever  published. 
Covers  parliamentary  procedure,  indoor  and  outdoor  ex- 
periments, 5,000-niilo  receiving  sets,  use  of  vacuum 
tubes  and  many  other  subjects. 

Paper  Cover,  148  Pages.  Price  76o 
THE  WIRELESS  AGE 

A monthly  magazine  that  will  keep  you  posted  on  the 
up-to-the-minute  things  in  wireless  communicatloa. 
Offleial  organ  of  Uxe  National  Amateur  Wireless  As* 
eociation. 

Pries  Per  Year  $2.00 
SPECIAL  COMBINATION  PRICE 
All  Four  for  Only  $6.25 

WIRELESS  PRESS 
62  Broad  St.,  New  York 


3-INCH  DIAL  INDICATOR 


Black 

Composition 
with  Brilliant 
White  Filled 
Engraving 


No.  66  Dial  only 75  cents 

No.  67  with  Bakelite  knob,  $1.30 

For  sale  at  all  RADISCO  Agencies 

Sent  postpaid. 

NEW  CATALOG  JUST  OUT, 

ready  for  distribution  at  once.  Con- 
tains News,  Illustrations  and  de- 
scriptions of  all  standard  radio  parts. 
Sent  anywhere  upon  receipt  of  I Oc. 

A.  H.  CORWIN  & CO. 


4 West  Park  St. 


Newark,  N.  J. 


Charge  Storage  Batteries 

For  Convenience  or  Profit 

From  any  alternating  current  lamp  socket  with 
the  Cambridge  Rectifier.  For  honie  or  garage 
use.  As  simple  as  turning  on  a lamp  and  fully 
guaranteed. 

Quickly  saves  its  cost  and  doubles 
the  life  of  your  battery.  Always 
ready  when  you  want  it.  Rec 
tifler  Bulletin  R sent  on 
request. 

Bulletin  Y of  Wire- 
less Telegraph  Appa- 
ratus sent  for  3 cent 
stamp. 

Clapp-Eastham  Co. 

131  Main  Si. 

Cambridge,  Mass. 


The  Cambridge  Bat- 
tery Charger,  Price 


HANDY  BINDER 
for  the  Electrical  Experimenter 

Holds  and  preserves  12  issues,  each  of  which  can 
be  inserted  or  removed  at  will,  without  tools.  Will 


keep  your  magazines  perfectly  for  all  time  or  ju^ 
preserve  them  like  new  till  you  bind  them  perma^ 
nently.  Made  of  heavy  material,  extra 
strongly  reinforced  at  the  back  and  cov- 
ered with  handsome  green  cloth,  suitably 
lettered  in  gold.  Add  postage  for  2 fbs. 

Experimenter  Pub.  Co.,  Inc.  Book  Department,  233  Fulton  St.,  N.Y. 
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RADIUM  DISCHARGES  AN  INSULATOR. 

A simple  experiment  showing  the  pro- 
duction of  ions  by  radium  can  be  per- 
formed with  an  ordinary  electroscope  and 
a piece  of  glass  or  hard  rubber.  A metal 
can  is  attached  to  the  rod  which  bears  the 
charged  gold  leaf.  If  now  any  piece  of 
non-conducting  material,  such  as  dry  glass, 
rubber,  or  amber,  be  suspended  by  a string 
within  this  hollow  vessel,  the  movement  of 
the  gold  leaf  will  show  that  the  insulator  is 
electrically  charged.  This  is  because  an  in- 
sulator holds  any  charge  which  is  may  re- 
ceive by  friction  or  other  means,  and  it  is 
difficult  to  remove  this  charge  by  ordi- 
nary agents.  If  a piece  of  hard  rubber  is 
rubbed  with  silk,  cat  fur,  leather  or,  in 
fact,  any  dry  material,  a large  electrical 
charge  will  be  produced  upon  it.  If  it  is 
suspended  in  the  electroscope  chamber,  see 
figure  3,  deflection  of  the  gold  leaf  will 
reveal  the  presence  of  this  charge.  But  if 
the  rubber  is  withdrawn,  exposed  to  th- 
radiation  from  radium  or  other  radioactive 
substance,  and  then  replaced  in  the  electro- 
scope, the  gold  leaf  does  not  move.  This 
shows  that  the  radium  has  removed  the 
electricity  of  the  insulator.  If  the  rubber 
possest  a negative  charge,  the  positive  ions 
produced  in  the  air  by  the  radium  were  at- 
tracted to  its  surface,  and  there  neutralized 
its  charge. 

X-rays  or  ultra-violet  rays  will  produce 
the  same  effect,  thus  showing  that  they  also 
ionize  the  air.  The  electrified  insulator 
can  also  be  discharged  by  passing  it  rapidly 
thru  a flame,  as  of  a candle  or  gas  jet. 
This  is  because  the  combustion  of  gases  in 
the  flame  produces  ions,  just  as  do  the  rays 
of  radium. 

In  a succeeding  article  I wish  to  de- 
scribe a speedometer  for  these  gaseous  ions. 
The  apparatus  automatically  starts  and 
stops  the  experiment  in  the  space  of  seven- 
thousandths  of  a second,  and  tells  how  fast 
the  ions  traveled  in  the  meantime.  I shall 
also  describe  a means  by  which  a single 
alpha  particle  can  be  made  to  register  its 
arrival  with  pen  and  ink  on  paper,  very 
much  as  a traveler  signs  the  book  at  a 
hotel.  Science  will  soon  beinducing  these 
infinitesimal  particles  to  walk  up  to  the 
front  door  and  ring  a bell. 


fftom  Pap© 

By  A.  NOAH  HARRINGTON 
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shafting,  halved  out  at  the  ends.  The  sup- 
ports for  the  ends  of  the  shafts  are  made 
from  pieces  of  one-quarter  inch  pipe;  FF, 
are  two  pieces  of  one  inch  pipe,  Sfi  inches 
long,  fastened  to  the  plate  G with  machine 
screws.  They  are  placed  on  the  shafts  DD, 
Fig.  2,  and  babbitt  poured  in  them  around 
the  shafts,  first  wrapping  a piece  of  thin 
tissue  paper  around  the  shafts,  so  they  will 
not  bind.  The  plate  G,  Fig.  2,  is  Syi  x 3 
X with  a one  inch  hole  in  the  center 
for  the  tool  holder  or  post.  The  tool  holder 
A,  is  made  from  a piece  of  one-half  inch 
pipe.  A slot  is  cut  in  it  to  hold  the  tool 
and  a cap  is  screwed  on  the  end  thru  the 
center  of  which  a hole  is  bored  and 
threaded  for  a cap  screw.  It  is  fastened 
to  the  plate  A with  two  lock  nuts,  one 
above  and  one  below  the  plate. 

A curved  piece  of  iron,  B,  is  placed  under 
the  tool  to  raise  and  lower  it.  The  feed 
screw  is  shown  at  H,  Fig.  3. 


BE  A REAL  MAN  ! 

LOOK  LIKE  ONE  AND 
FEEL  LIKE  ONE 

Broaden  your  shoulders, 
deepen  your  chest,  enlarge 
your  arms,  and  get  a devel- 
opment that  will  attract  at- 
tention. Fill  youself  full  of 
energy  and  be  powerful. 

MY  NEW  BOOK 

“Muscular  Development” 

Will  Explain  How 

This  book  is  illustrated  with 
2 5 full  page  photographs  of 
myself  and  of  some  of  the 
world's  finest  developed  ath- 
letes whom  I have  trained. 
It  will  interest  and  benefit 
you  greatly. 

Send  10c  {stamps  or  com) 
for  a copy  NOW,  today, 
while  it  is  on  your  mind. 

EARLE  LIEDERMAN,  203  Broadway,  New  York  City 


Build  This  Car. 

ffliis  nifty  little 
car  driven  by  gaso- 
line motor, 
n b e 
by 
boy. 
are 
ished 
us  and 
are  very 
Cheap. 
Send  26c  for  building 
_ plans  and  price  list  of 

parts  showing  how  to  build  this  lad's  car. 
SYPHER  MFG.  CO.,  156  Sypher  Bldg..  Toledo.  Ohio 


Electrical 


A HIGH  grade,  well-paying  profession 
is  open  to  you  right  now.  It  is  not 
overcrowded,  and  the  “live  wire”  can 
assure  himself  of  limitless  opportunities 
for  advancement  and  success. 

Bachelor  of  Science  Degree  in  3 Years 

can  be  secured  if  you  train  in  our  spiendidly 
equipped  laboratories,  classrooms  and  testing 
rooncs  under  the  expert  direction  of  a faculty 
of  80  specialists.  This  intensive  course  thoroly 
prepares  you  for  entering  the  promising  field 
of  electrical  engineering  and  to  occupy  a real 
position  at  the  start. 

Spring  Term  Now  Open 

Investigate  right  now  our  “Earn-While- 
tfou-Learn”  system  and  how  it  will 
aid  you  to  succeed.  Full  details  and 
catalog  on  receipt  of  coupon. 


School  of 

Engineering 

of 

Milwaukeel 

185  • 373  Broad 
way.  Milwaul 
Wisconsin. 


Clip 

the 

Coupon 

NOW! 


kee 


here-*— 

School  of  Engineering  of  Milwaukee 

185-373  Broadway.  Milwaukee,  Wisconsin. 

I waut  youi’  catalog  and  full  particulars  regarding 
youi  3 -year  Bachelor  of  Science  course  In  Electrical 
Engineering. 

Name  

Address  

Age Education  


BUILD  YOUR  OWN 

Wireless  Receiving  Set 

Think  of  the  pleasure  and  practical  experience  you 
will  gain  in  making  your  own  set,  with  wave-length 
range  from  170  to  2.500  meters. 

We  furnish  full-sized  Blueprint  and  complete  de- 
tailed Instructions  for  making  this  set  and  price  of 
parts  for  $1.00. 

Write  todau  and  get  started 

K.  &.  G.  WIRELESS  SUPPLY  CO. 

152  Chambers  St.  Dept  ISA  New  York  City 
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Opportunity  Ad-lets 


You  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive 
specials  of  the  month.  r i.  • • -kt 

Advertisements  in  this  section  ten  cents  a word  for  each  insertion.  No  advertisements  for  less  than  $i.oo  accepted.  Name  and  address 
must  be  included  at  the  above  rate.  ^ Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6 issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted. 
Advertisements  for  the  July  issue  must  reach  us  not  later  than  May  22. 

The  Circulation  of  the  Experimenter  is  over  150,000  and  climbing  every  month 
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Aeronautics. 


Omithopter  and  gravity  flyer,  with  warping  and 
adjustable  wings,  i6"  x 22".  Durable  and  scien- 
tific. The  only  successful  flairoing - flyer  made. 
Price  $3.00.  Adams  Aeroplane  Co.,  252  West  53d 
St.,  New  York. 

Propellers  for  aeroplane  propulsion;  small  pro- 
pellers for  motorcycle-driven  snow  and  ice  sleds; 
road  speedsters  and  hydroplanes.  Can  supply 
hub  mountings,  bearings,  counter  shafting  and 
sprockets  complete.  Pamphlets  free.  Crawford 
Motor  and  Aeroplane  Mfgr.,  144  S.  Ramport  St., 
New  Orleans,  La. 

Compressed  Air  Motors  for  model  airplanes, 
3 cylinders,  rotary  type,  made  of  steel,  aluminum 
and  bronze.  Weight  z'A  ounces.  Write  to  Model 
Machine  Shop  Co.,  415  East  71st  St.,  New  York. 

100  Model  Aeroplanes.  Good  flyers.  15c  brings 
working  Drawings  and  Prices.  I.  Bruland,  Red- 
ford,  Mich. 
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Auto  Accessories. 


Miller  Steam  Vulcanizer,  good  as  new.  Also 
Electric  Light  Plant  with  Battery.  Klaus. 
Eureka.  111. 

Tires — 10,000  miles  guaranteed  in  writing.  (No 
seconds.)  At  special  wholesale  direct-to-you 
prices.  Write  Washington-McLean  Tire  Co.,  2104 
14th  St.,  N.  W.,  Washington,  D.  C. 

Save— All  Carburetor  Attachment  makes  Fords 
run  better.  Gives  more  miles,  power  and  speed. 
Free  Trial.  Savall  Company,  3716  North  Clark 
St.,  Chicago. 

Tires— Direct  to  you  prices.  Exclusive  repre- 
sentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
8,000  Miles.  Sample  Sections  furnished.  Melhn- 
ger  Tire  Company,  980  Oak,  Kansas  City,  Mo. 

Battery  Charging  pays  big  profits.  City  cur- 
rent or  gas  engine  operates.  Easy  terms. 
Roberts,  Troy,  Ohio. 

Auto  Armature  Blueprints.  See  my  add  under 
“Electrical  Supplies.”  Charles  Chittenden. 

Wanted— Good  live  selling  agents  for  our 
oarage  testing  instruments  and  public^ions. 
Write  for  catalogue  and  particulars.  H.  E. 
Phillips  & Company,  Service  Division,  Union 
City,  Ind.  , 

Fords  run  34  miles  per  gallon  with  our  1920 
carburetors.  Use  cheapest  gasoline  or  half  kero- 
sene. Start  easy  any  weather.  Increased  power. 
Styles  for  all  Motors.  Runs  slow  in  high  gear. 
Attach  yourself.  Big  profits  for  agents.  Money 
back  guarantee.  30  days'  trial.  Air-Friction 
Carburetor  Co.,  270  Madison  Ave.,  Dayton,  Ohio. 

Auto  Motor  Supplies — Buick,  AHchigan, 
dard  Dayton,  Cadillac,  Overland,  E.  M.  F.  Con- 
tinental and  Buda  Motors  all  types  $50 
up.  Special  high  tension  2 and  4 cylinder  Mag- 
netos, $9.50  each.  Electric  and  gas  head  lamps, 
coils,  carburetors,  air  compressors,  generators, 
starters,  etc.  Write  for  late  catalogue.  Address 
Motor  Sales  Dept.,  12  West  End,  Pittsburgh,  Pa. 
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American  Made  Toys. 

We  Offer  an  Opportunity  to  manufacturer  with 
facilities  for  large  production,  also  to  homework- 
ers on  smaller  scale,  to  manufacture  Metal  loys 
and  Novelties.  Unlimited  field  and  enormous 
business  open  for  ambitious  people.  No  experi- 
ence required.  No  tools  needed^  Our  castmg- 
forms  turn  out  goods  complete.  Since  the  differ- 
ent Toy  Expositions,  manufacturers  are  covered 
with  orders  until  December.  You  can  enter  this 
field  now,  by  manufacturing  ‘ American  Made 
Toys  ” We  furnish  castingforms  for  loy  Sol- 
diers Army,  Navy,  Marine,  Cannons,  Machine 
Guns,  Indians,  Cowboys,  Warships  and  other 
novelties.  Castingforms,  complete  outfit,  ?3-00 
up  We  buy  these  goods,  direct  from  manufac- 
turers Yearly  contract  orders  placed  with  re- 
liable 'parties.  We  pay  very  high  prices  for 
clean  painted  goods.  Samples  furnished.  Bird- 
Whistles  ’’  great  seller,  just  added  to  our  stock 
list  Booklet,  Information,  Instruction  free,_  if 
you'  mean  work  and  business.  No  others  in- 
vited to  write.  Toy  Soldier  Manufacturing  Co. 
32  Union  Square,  New  York.  


Salesmen  Wanted. 


Salesman,  side  or  main  line,  to  sell  low  priced 
5,000  mile  guaranteed  automobile  tires;  30x3!^ 
non-skid  sells  for  $12.95,  other  sizes  in  propor- 
tion. Good  money-making  proposition  for  live 
wires.  Consolidated  Tire  Co.,  616  So.  Michigan, 
Chicago. 

Salesmen  Wanted — Gun  Peanut  Vending  Ma- 
chine combinations  collect  $2.50  to  $8.oo_  commis- 
sions each  sale.  $10.00  to  $20.00  daily  easy. 
Commissions  on  refills.  “Sanichu,”  3624  Cottage 
Grove,  Chicago.  
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I ELECTRICAL  EXPERIMENTER,  | 
g New  York  City,  M 

g Gentlemen:  M 

g Yon  certainly  have  a very  creditable  J 
g magazine.  Our  office  receives  fifty  or  g 
g si.vty  different  magazines  each  month,  g 
I 0)ily  tioo  or  three  of  these  magazines  | 
g are  taken  home  by  the  Manager  of  g 
1 our  Bureau  to  be  thoroughly  read,  g 
I The  ELECTRICAL  EXPERI-  | 
g 1\IENTER  is  alzvays  one  of  the  maga-  g 
1 zincs  which  is  carried  home  for  this  J 
1 purpose.  It  is  really  a grand  maga-  1 
g zine.  I'Ve  certainly  wish  you  the  very  g 
S best  of  success,  both  with  the  maga-  g 
g zine  and  with  your  advertising  de-  M 
g partment.  g 

g might  also  add,  that  our  copy  g 

g ''  in  your  magazine  is  producing  g 
§ very  satisfactory  returns.  Your  mag-  g 
S azine  seems  to  place  us  in  contact  with  g 
g a superior  class  of  people;  people  g 
g zvho  mean  business,  who  have  the  g 
M money  to  carry  out  their  desires  and  g 
g not  mere  curiosity  seekers.  g 

g The  Nat’l  Literary  & Publishers’  g 
g Service  Bureau,  g 

g Security  Building,  g 

g Hannibal,  Missouri,  g 

inim 


Personal. 


The  Salesman  Win$.  Thousands  of  positions 
open.  We  teach  traveling  salesmanship  by  rnail 
and  guarantee  offer  of  position  or  refund  tuition. 
For  interesting  particulars  address  Kansas  Vo- 
cational Bureau,  Miltonvale,  Kansas. 
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Pictures. 


High  Art  Photographs — Posed  from  living  mod- 
els. Suitable  for  dens,  clubrooms  and  private  col- 
lection. Send  IOC.  for  illustrated  miniature  sheet 
and  price  list.  United  Sales  Co.,  Springfield,  111. 
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Printing. 


3000  two  color  labels,  $1.25.  Irvin  J.  Wolf,  Sta- 
tion E,  Philadelphia.  ^ ^ ^ 


Patriotic  Novelties. 


A.  E.  F.  pillows  and  pennants,  honor  rolls. 
Dept.  E,  Military  Supply,  Aurora,  111. 
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Rubber  Stamps. 


Rubber  Stamps  made  to  order.  McCaddon  Com- 
pany, Zanesville,  Ohio. 


Help  Wanted, 


Detectives  and  Investigators  are  in  demand. 
Travel  and  earn  big  money.  Learn  this  fascinat- 
ing profession  by  home  study.  Particulars  free. 
American  School  of  Criminology,  Dept.  E,  De- 
troit, i\Iich. 

Detectives  Earn  Big  Money.  Excellent  oppor- 
tunity. Particulars  free.  American  Detective 
System,  1968  Broadway,  New  York. 

Be  a Mirror  Expert.  $3-10  a day;  spare  time 
home  at  first;  no  capital;  we  train,  start  you 
making  and  silvering  mirrors  French  method. 
Free  Prospectus,  W.  R.  Derr,  Pres.,  579  Decatur 
Street,  Brooklyn,  N.  Y. 

Men  Wanted.  Be  Automobile  Experts,  $4>oo 
week.  Learn  while  earning.  Write  Franklin  In- 
stitute, Dept.  S,  806,  Rochester,  Y. 

Detectives  Make  Big  Money.  Travel,  be  your 
own  boss.  Either  sex.  We  instruct,  small  cost. 
Write  Johnson’s  Detective  School,  232  Sheldon 
Ave.,  Grand  Rapids,  Michigan,  Dept.  A. 

Dollars  Saved.  All  kinds  of  used  correspond- 
ence courses  sold.  (Courses  bought.)  Lee 
Mountain,  Pisgah,  Ala. 

Railway  Mail  Clerks.  City  Mail  Carriers 
wanted  by  government.^  Commence  $100  month. 
Men,  18-45.  List  positions  free.  Write  imme- 
diately, Franklin  Institute,  Dept.  S 26,  Roches- 
ter,  N.  Y. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.  Press  Syndicate,  5665  St.  Louis,  Mo. 

Firemen,  Brakemen,  Baggagemen,  $140-$200.  Col- 
ored Porters  by  Railroads  everywhere.  Experi- 
ence unnecessary,  897  Ry.  Bureau,  East  St. 
Louis,  111. 


Instruction. 


Crystal  Gazing — The  Craze.  Send  self-addressed 
stamped  envelope  for  Free  instructions.  Zan- 
cigs  Studio,  Asbury  Park,  N.  J. 

Cartooning  Comics  and  Lettering.  Complete 
Course  only  $5,  postpaid.  Over  300  illustrations. 
Stamp  brings  easy  lesson.  Cartoonist  Ernie, 
Elyria,  Ohio. 
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Electrical  Supplies  and  Appliances. 

Blueprints,  motor  connections;  236  A.C.  Single, 
two  and  three  phase,  including  voltage,  cycle, 
phase,  speed  changing;  123  D.C.  diagrams.  Volt- 
age changing,  testing,  etc.;  120  Transformer  dia- 
grams; 170  Rheostats,  controllers,  compensators, 
etc.,  with  both  internal  and  external  connections; 
175  connections  for  automobile  starters  and  gen- 
erators; 10  samples  A.C.,  25c.  Catalog  upon  re- 
quest. Charles  Chittenden,  Dept.  A,  3024  Mat- 
thews Ave.,  Kansas  City,  Mo. 

Battery  Charging  pays  big  profits  with  HB 
Equipment.  Electric  Light  Generators  and 
Motors  can  also  be  furnished  on  easy  payments. 
Full  information  free.  Hobart  Brothers,  Troy, 
Ohio. 

Switchboards  built  to  order  for  Radio,  Farm 
Lighting  plants  and  experimental  purposes;  12 
volts  to  250  volts,  A.C.  or  D.C.  Chas.  Waechter, 
R.  F.  D.  No.  7,  Box  224,  Bellevue,  Pa.  1 

Storage  Batteries.  Learn  to  make  them  for 
Automobiles;  we  furnish  everything.  Sample  | 
plates,  40C,  Windsor  Specialty  Co.,  5419  Wind-  ■ 
sor  Ave.,  Chicago,  111. 


Inventors:  Models,  Dies,  Tools,  28  years’ 

experience,  work  guaranteed,  lowest  price.  Man- 
ufacturing of  specialties  our.  hobby.  Peerless 
Die  & Tool  Co.,  121  Opera  PI.  D.  B.,  Cincinnati, 
Ohio. 

Mansfield’s  Automatic  Water  and  Oil  Finder  a 

proved  success,  silver  medal  awarded.  Partic- 
ulars from  Edwin  A.  Mansfield  & Co.,  94  Victoria 
Road,  New  Brighton,  England. 

Welding  Instructions  for  operating  Oxy-Acety- 
lene  apparatus  on  all  metals;  sent  postpaid  fifty 
cents.  Address  E.  E.  Bertschy,  Cedar  Rapids, 
Iowa. 


You  benefit  by  mentioning  the  ‘’Electrical  Experimenter”  when  ■writing  to  advertisers. 
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By  EDWBM  Fc  FEHBERp  Mo  Eo 


The  searchlight  signal  buoy  is  pri- 
marily a life-saving  device ; how- 
ever, it  is  not  designed  to  replace 
the  customary  lifeboats  and  rafts 
with  which  all  modern  ocean-going 
steamships  are  equipt  at  the  present  time. 

A hollow  double  bottom  ring  about 
twenty  feet  in  diameter  serves  as  the  float 
of  the  buoy.  Upon  this  is  constructed  the 
housing  and  the  bridge  on  which  the  power- 
ful electric  searchlight  is  mounted.  The 


of  the  vessel  when  it  becomes  necessary 
in  the  case  of  accident  at  sea,  and  when 
it  has  reached  its  full  length  it  is  locked 
by  the  operator  from  within.  Wire  rope 


The  mast  of  the  aerial  for  the  latter  is 
made  up  of  telescopic  pipes  so  as  to  be 
out  of  the  way  when  the  buoy  is  being 
lowered  from  the  vessel's  deck  to  the  water. 

When  not  in  use  the  buoy  (one  or  more) 
is  carried  on  the  forward  deck  of  the 
steamer  l.)efore  the  mast  with  wire  rope 
slings  attached  to  the  rings  fastened  around 
the  top  of  the  sheet  steel  housing  for  that 
purpose.  The  slings  come  together  above 
the  searchlight  and  at  this  point  are  hooked 


:(lTHE  LINDER 


RADIO 


/(^LAUNCHING  THE  LINDER?L 

signal  buoy 


Copyright — 1920 — by  E.  P.  Co. 


When  a ^iP  Collision  Happens  at  Sea,  and  Altho  Practically  Every  Vessel  Today  Carries  Wireless  Signaling  Apparatus,  It  Has  Often 
Occurred  That  a Ship’s  “S.O.S.”  Calls  Have  Failed  to  Bring  Assistance  in  Time,  for  the  Reason  That  the  Dynamo  Room  Became 
Flooded  Almost  Instantly.  An  American  Inventor  Here  Proposes  a Complete  Radio  and  Searchlight  Signal  Buoy  Which  Could  Be  Re- 
leased From  the  Ship  Instantly,  No  Matter  How  Sudden  the  Ship  May  Sink,  the  Buoy  Being  Released  by  Push  Button  Controlled  Clutches. 
The  Searchlight,  Besides  Calling  for  Aid  Over  a Hundred-Mile  Radius,  Helps  to  Keep  the  Life  Boats  Together 


entire  construction  is  light  sheet  steel  re- 
inforced with  angle  iron.  Underneath  the 
float  on  its  axis  is  a telescopic  counter- 
balance, so  weighted  that  it  prevents  the 
buoy  from  being  overturned  when  in  a 
rough  sea.  This  counter-balance  is  ex- 
tended on  lowering  the  buoy  over  the  side 


stays,  made  fast  to  the  outer  surface  of 
the  float,  take  the  tension  and  hold  it  firmly 
in  a central  position. 

In  the  machinery  compartment  a gaso- 
line engine  furnishes  power  for  the  elec- 
tric units  necessary  for  the  operation  of 
the  searchlight  and  wireless  apparatus. 

131 


into  the  usual  boom  tackle,  ready  to  be 
put  overboard  instantly  at  the  word  of  the 
commanding  officer  of  the  ship.  While  on 
deck  the  counter-balance  is  telescoped  and 
is  flush  with  the  bottom  of  the  float,  making 
a solid  flat  face  for  the  apparatus  to  rest  on. 

{Continued  on  page  225) 
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By  JOSEPH  H.  HRAOS 


ONE  often  won- 
ders at  the  as- 
tonishing speed 
and  skill  dis- 
played by  the 
cartoonist  in  drawing  so 
many  lines  in  a short 
fraction  of  time,  and  asks 
himself  how  it  is  all  done. 
Sometimes  a pencil  is 
seen  to  move,  sometimes 
the  hand  holding  the  pen- 
cil dashes  from  spot  to 
spot,  dabbing  a little  ink 
here  and  a little  ink  there, 
and  sometimes  just  the 
line  is  seen  to  expand 
itself  and  mould  itself 
into  the  forms  of  animat- 
ed beings  which  go  thru 
the  most  realistic  mo- 
tions imaginable. 

There  is  an  immense 
number  of  parts  neces- 
sary for  the  successful 
delineations  of  “cartoon 
movies.”  By  this  is 
meant  drawings,  cellu- 
loids, tones,  cut-outs,  and 
fades,  and  their  relation 
to  each  other.  It  must 
also  be  remembered  that 
there  are  16  distinct  pic- 
tures to  every  foot  of 
film  and  when  a cartoon- 
ist attempts  to  make  a 
reel  50  feet  long  to  100 


Here  Are  Three  of  the  Actual  Drawings  Used  In  Producing  the  “Movie” — How 
the  Gasoline  Engine  Works.  Hundreds  of  Them,  Each  a Little  More  Advanced, 
Are  Required.  The  Complete  Engine  View  is  Drawn  on  a Sheet  of  Celluloid, 
By  Slipping  the  Successive  Piston  Drawings  Behind  the  Celluloid,  and  Photo- 
graphing Them  In  Turn,  Realistic  Action  is  Accurately  Reproduced  By  the 

“Cartoon  Movie”  Expert. 


feet  long,  or  125  feet  long,  the  latter  would  | 
be  seen  in  just  two  minutes  and  five  seconds,  | 
and  yet  no  less  than  2,000  pictures  have  been  | 
photographed  and  every  picture  meant  per-  | 
haps  a different  drawing.  _ | 

Let  us  take,  for  instance,  the  various  | 
angles  of  cartoon  drawings;  the  cartoori-  | 
ist  first  draws  his  picture  on  paper,  it  is  | 
then  traced  upon  a sheet  of  celluloid.  We  | 
are  assuming  now  that  the  cartoonist  is  to  | 
use  his  hand  in  the  entire  picture  and  that  | 
you  will,  in  viewing  the  picture,  see  the  | 
hand  as  in  figures  1,  2,  3,  4 of  the  ship.  | 


Eos’  Eo  E« 

Suspended  Electric  Railways  of 
Tomorrow;  What  Chicago  and  Other 
Cities  Are  Doing. 

Shafts^  of  Light_  for  Regulating 
tdwin 


photographs  the  picture 
without  the  presence  of 
the  pencil  or  the  hand. 
The  resulting  effect  be- 
ing a line  broadening  out 
and  extending  itself  into 
forms. 

Another  type  of  this 
stationary  cartoon  is  the 
showing  of  various  ob- 
jects such  as  a side  of  a 
ship,  for  instance,  the 
hull  of  which  is  black, 
and  then  while  watching 
the  vessel,  a hole  in  the 
side  seems  to  peel  right 
off,  leaving  a space  thru 
which  machinery  is  seen. 
This  is  simply  done  by 
having  all  the  machinery 
of  the  ship  drawn  upon 
celluloid,  the  hull  then 
painted  black  on  white 
paper,  is  inserted  under 
the  celluloid,  so  that  in 
the  complete  blackness  so 
resulting,  the  lines  on  the 
celluloid  are  lost.  This 
gives  us  a ship  with  a 
black  hull.  All  very 
simple,  isn’t  it? 

A sheet  of  paper  with 
the  blackness  removed 
from  one  corner,  is  then 
placed  under  the  picture, 
_ replacing  the  totally  black 
I sheet,  and  again  a photograph  is  taken. 
I This  is  continued,  the  white  area  grow- 
I ing  larger  constantly,  as  each  sheet  of 
I paper  is  changed  so  that  eventually,  when 
I the  “movie”  is  projected,  it  seems  as  tho 
I the  skin  or  outside  hull  of  the  ship  is  rolling 
I up  of  its  own  accord,  exposing  its  vital 
I parts. 


DRAWING  FIRST  MADE  ON  CELLULOID.  | 

The  sheet  of  celluloid  with  the  complete  | 
drawing  now  upon  it,  is  placed  in  a frame  | 
and  another  sheet  of  white  paper  placed  | 
upon  it.  This  frame  has  a perfectly  trans-  | 
lucent  bottom  made  of  ground  glass,  and  | 
underneath  which  are  placed  several  elec-  | 
trie  lamps.  A switch  is  now  turned  on,  | 
which  causes  this  light  to  shine  thru  the  | 
celluloid  sheet,  just  the  same  as  if  a sheet  | 
of  newspaper  were  placed  up  against  a | 
window  pane  and  then  covered  with  a | 
white  sheet,  the  lines  and  reading  would  | 
be  perfectly  discernable  thru  the  paper.  | 

The  artist  then  follows  the  outlines  of  | 
his  previous  drawing.  | 

After  making  a line  inch  long  he  | 
turns  off  the  light  under  the  picture,  presses  | 
a button,  at  the  same  time,  holding  his  | 
hand  in  a stationary  position.  The  shut-  | 
ter  of  the  motion  picture  camera  clicks  | 
once,  it  being  in  a vertical  position  so  that  | 
best  results  may  be  obtained.  The  light  | 
under  the  picture  is  again  turned  on,  an-  | 
other  short  line  made,  it  is  turned  off,  and  | 
again  the  camera  clicks  another  picture  | 
and  so  on,  until  the  end  of  the  cartoon,  | 
each  frame  being  photographed  separately.  | 

In  those  cartoons  where  no  guiding  hand  | 
is  seen,  practically  the  same  procedure  takes  | 
place,  except  that  after  drawing  the  line,  the  | 

artist  removes  his  hand  from  the  frame  and  JmniniimimimiiiiiiiijiiiiiiiiiiiijiiiimcmuiiiiiiiiiiiuiuiinuinmiiiimniiiimumnimiiiiiiuijmiimiuiiiiL 


Street  Traffic,  by  Edwin  F.  Linder, 
M.  E. 

Movies  of  Dynamo  and  Electro- 
Magnet  Action, — the  Generation  and 
Movement  of  Electric  Current  Thru 
Conductors  Visualised,  by  Jerome 
Lachenbruch. 

Are  the  Martians  Signaling  via 
Radio?  Specially  written  by  Dr.  F. 
H.  Millener. 

Alarm  No.  18 — A Live  Wire  Story 
Containing  a Liberal  Mixture  of 
Fiction,  Science  and  Electric  Fire 
Alarms,  by  Charles  S.  Wolfe. 

Pursuit  of  the  Elusive  Electron, 
by  Walter  E.  Keever. 

My  Message  to  Mars,  by  Clement 
Fesandie. 

How  to  Build  Water-Wheels  and 
Measure  the  Horse-Power  of  Brooks 
and  Streams,  by  H.  Winfield  Secor. 

Radio  Spark  Gaps  and  Oscillatory 
Circuits,  by  Pierre  H.  Boucheron;  as 
well  as  Part  Three  of  the  “Radio 
Detective”  Stories  by  the  same  au- 
thor. 

Glass, How  It  Is  Made  and 

What  It  Is, — A Popular  Illustrated 
Scientific  Story  by  Prof.  F.  L.  Har- 
row. 

Aurora  Borealis, — What  Causes  It? 
with  beautiful  illustrations,  by  Prof. 
Findley  M.  Pyle. 


CARTOONING  THE  “KAISER.** 


I _ It  takes  two  photographers  working  far 
I into  the  night,  under  high  speed,  one  solid 
I week  to  photograph  the  2,000  or  3,000  odd 
I drawings  required  for  producing  a little 
I five-minute  laugh.  Let  us  take  an  example 
I of  one  of  these  animated  cartoons  in  deter- 
I mining  how  they  are  made.  The  one  show- 
I ing  the  “Kaiser”  and  the  “Crown  Prince” 
I gives  a good  example  and  the  various  steps 
I are  there  clearly  depicted. 

I _ First,  a little  of  the  coat  of  the  “Kaiser” 
I is  drawn — photographed — then  a little  more 
I — photographed  again,  and  so  on  until  we 
I have  the  “Kaiser”  complete.  After  each 
I drawing  of  a minute  step,  the  artist  must 
I stop  to  photograph. 

I He  then  starts  to  draw  the  “Crown 
I Prince”.  A little  of  the  hat  is  drawn  and 
I the  same  procedure  as  before.  The  artist 
I then  draws  the  “English  Lion”  until  that 
I is  completed,  but  mind  you,  that  each  step 
I necessitates  an  interruption  for  the  photo- 
I graphic  operation. 

I The  projected  picture  then  represents  the 
I faces  in  the  act  of  moving  and  a large 
I “breath  spot”  appears,  the  usual  indications 
I for  speech  in  comic  drawings.  Whenever 
I a face  or  -n  object  starts  to  move,  invari- 
I ably  the  ork  is  done  by  drawing  the  pic- 
I ture  or.  celluloid,  at  least  all  of  those  parts 
I which  do  not  move,  and  the  moving  parts 
I are  drawn  upon  separate  sheets  of  paper, 
I each  one  about  1/64  of  an  inch,  different  or 
I further  progrest  from  the  one  preceding. 
(^Continued  on  page  20iy 
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HOW  CARTOON  MOVIl 


iWI  Pli 


TWHIOT 


At  the  Left,  Two  Photos  are  Shown 
of  Mr.  Bert  Green,  the  Well  Known 
Movie  Cartoonist,  at  Work  in  His 
Studio.  Note  How  the  Movie 
Camera  is  Mounted  Vertically  Upon 
the  Drafting  Table.  At  His  Right 
May  Be  Seen  the  Powerful  Electric 
Lamps,  and  These  are  Switched  On, 
as  Well  as  the  Shutter  of  the 
Camera  Opened  and  Closed  for  One 
Exposure,  by  Pressing  a Button 
Which  Ho  is  Seen  in  the  Act  of 
Doing.  Underneath  the  Frame  in 
Which  the  Drawing  Is  Held,  are 
Other  Electric  Lights  Which  are 
Illuminated  While  the  Successive 
Stages  of  the  Drawing  are  Made, 
as  Shown  In  the  Four  Progressive 
Drawings  at  the  Right, 


These  Drawings,  I to  4,  Illustrate 
the  Following  Stages:  At  the  Top, 
the  Complete  Ship  drawing  is 
Made  on  a Sheet  of  Celluloid;  2nd 
the  First  Stage  of  the  Drawing  Is 
Made  on  a Sheet  of  Paper  Placed 
Over  the  Celluloid  Drawing  and 
Illuminated  From  Behind,  After 
Photographing  This,  the  3rd  Stage 
Occurs  and  the  Drawing  Is  Still 
More  Elaborated  as  Shown,  After 
snapping  These  With  the  Movie 
Camera,  Several  hundred  more  are 
Made  and  Photographed,  and  Fin- 
ally We  Arrive  at  the  Complete 
Autographed  Cartoon  Shown  at  the 
Bottom, 


The  Action  of  a Gasoline  Engine  as  Well  as  That  of  An  Electric 
Bell  are  Shown  in  Part  Below,  These  Pictures,  the  Actual 
“Movies”  of  Which  Required  Several  Hundred  Drawings,  Are  Used 
In  Schools  With  Wonderful  Results 


EXHAUST  VALVE 
OPEN 


INLETVALVE 

OPEN 


SPARK 

PLUG 


2.  COMPRESSING  GASES,  3.  EXPLOSION  STROKE 


l.SUCTION-INLETOFGASES 


4.EXHAUST  STROKE 


(FULL  DESCRIPTION  ON  OPPOSITE  PAGE) 
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By  JOMM  Jo  FTOIA,  A.Mo 


jt!  "1  ' VER  since  the  motion  picture 

jj'  LJ  came  into  existence,  the  two  out- 

||l  ■ ' . standing  objections  against  them 

■*  ' ^ have  been  fatigue  to  the  eye  (the 

in-  strain  being  so  great  to  some  peo- 

j;,  pie  that  they  have  to  forego  the  pleasure 
jj:  of  seeing  movies),  and  flatness  (no 

depth)  ; giving  the  pictures  the  ap- 
!!l  pearance  of  painted  scenery  or  billboard 
posters.  From  time  to  time,  little  improve- 
ments have  been  developed  which  have 
il||  tended  to  reduce  these  objections.  The 
principal  reduction  of  eyestrain  has  re- 
iiji  suited  from  the  elimination  of  streaks  in 
the  film  which  produce  what  is  technically 
li  known  and  popularly  familiar  as  “rain.” 
nil  This  has  been  effected  by  improvements  in 
the  manufacture  of  film,  in  the  camera  and 
projection  apparatus  mechanism  and  in  the 
various  steps  of  the  chemical  photographic 
processes.  The  reduction  of  flatness  has 
1“'  been  accomplisht  by  artistic  lighting  effects 
employed  by  the  producers  [the  high  grade 
Ilf  pictures  giving  a fair  amount  of  depth  and 
I''  seeming  more  real  (less  reel),  and  lifelike], 
'j  At  best,  even  the  highest  quality  pictures 
I are  flat  and  produce  fatigue  and  eyestrain. 
Fatigue  and  eyestrain  are  especially  marked 
at  seats  up  front  and  off  to  the  side,  be- 
B'  cause  of  the  hideous  distortion  of  the  pic- 
tures  viewed  from  these  positions.  The 
elimination  of  eyestrain  and  fatigue  is  of 
especial  interest  to  the  movie  house  owner 
since  it  restricts  him  from  the  sale  of  seats 
too  far  front,  and  off  to  the  side,  causing 
him  financial  loss. 

Strangel}^  enough  the  invention  which 
reduces  flatness,  distortion,  fatigue  and 
eyestrain  in  movies  to  a minimum  has  re- 
jii  suited  from  the  experimenting  and  theoriz- 
ing of  a man  not  in  any  way  connected  with 
r the  movie  industr3^  Dr.  Jaques  Louis 
" Pech,  professor  in  "the  faculty  of  medicine 
" at  the  University  of  Montpellier  (France), 
ii,  has  for  many  years  made  a study  of  vision 

ii' 
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and  eyestrain  entirely  aside  from  the  view- 
point of  the  movie.  The  results  of  his  Physi- 
ological, Psychological  and  Physical  in- 
vestigations led  him  to  conclude  that  a 
factor  of  considerable  importance  and  thus 
far  neglected  in  three-dimensional  vision 
and  sense  of  depth  is  the  distortion  of 
images  on  the  retina  of  the  eye  because  of 
the  shape  of  the  retina.  If  the  retina  were 
a flat  surface,  the  images  produced  on  it 
would  be  similar  to  those  produced  on  the 
ground  glass,  film  or  plate  of  the  ordinari- 
camera  and  would  give  the  impression  of 
being  flat  (without  depth)  as  the  ordinary 
photograph  does.  Stereoscopic  vision  is 
artificial  and  the  depth  produced  by  the 
stereoscope  is  e.xaggerated.  Tf  the  eye  had 
a flat  retina  it  is  quite  doubtful  whether  or 
not  depth  could  be  produced  b}^  stereoscope. 
The  argument  usually  put  forth  in  favor  of 
stereoscopic  vision  is  that  when  a person 
loses  the  use  of  one  e3"e,  he  loses  his  sense 
of  depth.  However,  might  this  not  be  caused 
by  the  failure  of  the  eye  to  accommodate 
itself  to  its  new  conditions?  As  time 
elapses  it  has  been  found  that  the  person 
gradual^'  regains  his  sense  of  depth  to  a 
large  extent.  A person  who  has  lost  the 
use  of  one  eye  during  his  infanc3%  is  not 
troubled  with  lack  of  sense  of  depth. 
It  is  difficult  for  us  to  explain  b>'  means  of 
our  stereoscopic  theory  why  a solid  sphere 
of  homogeneous  surface,  uniforml3'  illumi- 
nated, should  have  a three-dimensional  ap- 
pearance, and  is  a well  establisJit  fact  that 


its  three-dimensional  appearance  is  not  at 
all  diminished  when  viewed  by  one  eye. 

Reasoning  along  similar  lines,  together 
with  that  along  highly  theoretical  lines 
(not  suitable  for  presentation  in  an  article 
of  this  kind)  led  Dr.  Pech  to  look  for  a 
new  theory.  He  formulated  the  follow- 
ing; A straight  line  in  space  gives  a curved 
image  on  the  retina  of  the  eye.  Also,  as 
the  line  is  brought  nearer  and  nearer  it  oc- 
cupies a larger  distance  on  the  retina.  If 
the  curvature  of  the  retina  is  such  that  it 
changes  progressively,  the  curvature  of  the 
image  of  the  end  of  the  line  will  change 
progressively  as  the  line  approaches  or  re- 
cedes. This  change  in  curvature  of  the 
lines  which  make  up  the  marginal  perifery 
of  the  image  of  any  object  causes,  via  the 
brain,  the  impression  of  distance  and  con- 
sequently depth.  Just  as  the  brain  inter- 
prets the  inverted  image  on  the  retina  to 
reoresent  an  erect  object,  it  also  interprets 
an  object,  the  marginal  perifery  of  the 
image  of  which  has  greater  curvature  to 
be  nearer  than  that  of  one  of  less  curva- 
ture, taking  into  account  the  interpretation 
of  differences  in  sizes  of  object  gained  thru 
experience.  If  the  retina  is  hyperboloidal 
in  shape,  it  meets  all  the  requirements  of 
the  new  theor3'.  ^Microscopic  e.vamination 
shows  this  to  indeed  be  the  case.  If  the 
theory  be  true,  the  image  of  a flat  photo- 
graph reflected  by  a concave  hyperboloidal 
mirror  should  be  tlirec-dimensional  and 
should  show  depth.  This  is  indeed  the  case 
also.  The  reader  can  satisfy  himself  of 
the  truth  of  this  fact  by  observing  the 
image  of  a picture  postcard  reflected  from 
the  ordinar3'  concave  shaving  mirror.  The 
image  will  show  true  depth,  without  the 
artificiality  of  the  stereoscope.  Since  the 
shaving  mirror  is  not  h3'perboloidal,  there 
will  be  a slight  distortion  of  the  image  in 
proportion  to  the  deviation  of  the  mirror 
(Continued  on  page  234) 
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The  Newest  Idea  in  Motion  Picture  Screens,  is  That  Having  a Paraboloidal  Or  in  Other  Words,  a Screen,  Every  Spot  On  the 
];j  Surface  of  Which  Corresponds  to  Some  Arc  of  a Paraboloid.  The  Diagram  Shows  How  the  New  Screen  Corrects  the  Form  of  the 

•I  Image  for  Every  Observer  in  a Theater,  Unlike  the  Flat  Screen  Which  Distorts  the  Image.  This  New  Screen,  the  Invention  of  a 

!!,  French  Professor  of  Medicine,  Gives  the  True  Form  of  Image  At  Every  Angle,  Eliminates  Eye-strain  and  Fatigue,  and  Further 

III  Causes  the  Image  to  Actually  Stand  Out  in  Relief  the  Same  as  Stereoscopic  Photos. 


FLUOflITE 

WINDOW 


Sensitive  Gaivanometer 
Used  in  Measuring 
Heat  of  “Mars.” 


TWO  THEftMOCOOPtES 


DETAIL  OF  COBLENTZ  STELLA 
THtKMOCOUPlE,  WHICH  MEASURES 
THE  HEAT  OF  DISTANT  STARS. 


A New  Idea  in  Attempting  to  Pick  Up  Signals  of  an  Interplanetary  Nature  Is  Here  Suggested  by  the  Author.  His  Plan  Is  to  Utilize 
Extremely  Sensitive  Photo-Electric  or  Thermos- Electric  Instruments  Such  as  Bolometers,  Similar  to  Those  Employed  in  Measuring  the 
Heat  of  Distant  Stars,  and  to  Mount  These  Instruments  at  the  Focus  of  Powerful  Astronomical  Telescopes.  Signals  Which  Might  Be 
Extremely  Faint  and  Undetectable  by  Any  Ordinary  Wireless  Apparatus  Could  Then  Be  Amplified  by  Means  of  10  to  20  Stage  Audion 
Amplifiers.  Heat  Measurements  From  the  Planet  “Mars,”  Have  Already  Been  Made  by  the  Bureau  of  Standards  by  Means  of  the  Sensi- 
tive Coblentz  Stellar  Thermo-Couples 


AILBEIRT  Vo  To  PAY 


IF  Mars,  or  another  planet,  is  inhabited 
by  beings  whose  sense  development,  in- 
telligence and  applied  science,  are  about 
like  our  own,  it  seems  probable  they 
would  regard  light  as  the  most  likely 
agency  of  interplanetary  communication, 
being  not  only  the  primitive  agency  which 
first  disclosed  the  planets  to  each  other,  but 
also  the  agency  most  conveniently  gener- 
ated and  directed  by  artificial  means  for 
signaling  purposes.  If  these  premises  are 
accepted,  it  follows  as  a most  plausible  sur- 
mise that  one  or  more  of  our  planetary 
neighbors  are  now  trying  to  signal  us  by 
light  waves,  or  else  endeavoring  to  detect 
light-wave  signals  from  us. 

All  proposals  for  interplanetary  light  sig- 
nals which  have  come  to  my  notice,  have 
assumed  that  the  signals  must  be  detected 
by  sight,  which  seems  strange,  since  it 
would  be  most  natural  for  the  sender  to 
fluctuate  his  signal  light,  and  there  are  so 
many  known  physical  instruments  for  de- 
tecting a light  fluctuation.  Recently,  in  par- 
ticular, the  development  of  the  vacuum-tube 
electrical  amplifier  has  seemed  to  provide  a 
most  fascinating  possibility  of  detecting 
such  a signal  by  the  photo-electric  reac- 
tions of  a selenium  detector,  bolometer, 
thermo-electric  couple,  or  equivalent  device. 

In  the  focal  plane  of  a telescope  may  be 
placed  an  opaque  screen  having  an  aperture 
coextensive  with  the  image  of  the  planet,  or 
perhaps  smaller  than  the  image  and  regis- 
tering with  that  point  from  which  the  light 
signal  may  emanate.  The  signal  light  pro- 
jected through  this  screen  aperture  may  be 
dispersed  on  the  photo-electric  detector 


placed  some  distance  behind  the  focal  plane. 
The  screen  will  thus  exclude  from  the  de- 
tector much  light  extraneous  to  the  signal. 
However,  some  detectors  having  a mini- 
mum sensitivity  greater  than  the  available 
signaling  light,  may  require  an  independent 
exciting  illumination  upon  which  the  signal 
light  may  be  superposed.  If  necessary  the 
detector  may  be  independently  excited  by  a 
fluctuating  light  supplied  in  any  convenient 
manner  and  having  a definite  period,  so 
that  its  superposed  electric  reactions  may- 
be selectively  supprest  in  the  receiving 
circuits. 

Many  difficulties  may  be  expected,  such 
as  disturbing  currents  produced  by  various 
inconstant  light  fluctuations  finding  access 
to  the  detector.  These  might  be  caused  by 
vibrations  or  inconstant  movements  of  the 
telescope,  or  by  erratic  atmospheric  effects 
upon  the  illumination,  or  by  illumination  of 
the  atmosphere  from  variable  sources, 
either  natural  or  factitious.  Assuming  that 
the  signal  fluctuations  will  have  a definite 
frequency — it  would  seem  that  these  diffi- 
culties must  resolve  themselves  mainly  into  a 
problem  of  electrical  selectivity  like  the 
problem  of  eliminating  the  so-called  static 
disturbances  in  radio  signaling.  Much  has 
already  been  done  in  this  direction. 

In  the  least  optimistic  view  it  seems  a 
fair  presumption  that  this  method  must  be 
capable  of  detecting  the  flash  or  periodic 
fluctuation  of  a light  too  weak  to  be  seen 
through  a telescope. 

The  idea  engenders  most  entertaining 
speculations  on  the  possibility  of  receiving 
not  only  code  signals,  but  music  and  voice 
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messages  as  well.  It  is  certainly  practicable 
to  eflPect  musical  or  phonetic  control  of  any 
light  power  which  would  be  employed  for 
interplanetary  signaling,  for  instance  by  vi- 
brating reflectors  under  the  control  of  a 
telephonic  current.  If  music  is  indeed  a 
universal  language,  then  who  shall  deny 
that  most  exalted  and  beneficient  inspira- 
tions might  be  thus  transmitted  to  us  at 
once,  without  the  establishment  of  any  other 
code. 

As  concerns  the  mere  detection  of  sig- 
nals, without  effort  to  transmit  reply,  the 
general  scheme  may  be  much  more  feasible 
than  could  be  predicated  upon  our  own 
scientific  knowledge,  for  our  planetary 
neighbors  may  have  devised  optical  means 
for  producing  light  rays  so  nearly  parallel 
as  to  accomplish  interplanetary  projection 
with  very  little  dispersion.  In  any  event 
it  would  seem  that  such  an  equipment  for 
detecting  signals  could  be  added  to  an  es- 
tablisht  astronomical  observatory  for  a 
relatively  small  cost.  If  it  is  undertaken  I 
■sfiould  much  like  to  participate  in  the  ex- 
periments. 

Entirely  aside  from  the  detection  of  in- 
telligent signals,  a photo-electric  detecting 
and  amplifying  apparatus  of  this  general 
character  should  be  a useful  adjunct  to  any 
great  telescope  employed  in  astro-physical 
research.  For  instance,  it  is  probable  that 
star-twinkling  effects  could  be  recorded  on 
an  oscillograph,  and  their  relations  to  the 
diameter  of  the  optical  objective  investi- 
gated. Various  interesting  fluctuations 

(Continued  on  f^age  209) 


ONE  of  the  most  important  of  the 
many  types  of  appa'^atus  used  dur- 
ing the  recent  war  was  the  electric 
searchlight.  Without  the  help 'of 
1 these  powerful  eyes  of  detection 

undoubtedly  it  would  have  been  extremely 
difficult  to  repulse  night  attacks  of  the 
.11  enemy  with  any  degree  of  success,  either  on 
■ land  or  on  sea.  Much  has  been  written  dur- 

li.  ing  the  last  few  years  of  the  many  uses  to 

which  searchlights  were  put  by  the  armies 
i!  and  navies,  and  a great  deal  has  been 
•j  learned  during  the  period  of  conflict  that 
' can  be  of  vast  service  to  the  civilized  world 


country,  very  little  progress  can  be  expected 
along  these  lines,  especially  where  long  dis- 
tances are  to  Idc  traversed  on  non-stop 
flights  during  the  night. 

For  transcontinental  services,  the  number 
and  size  of  such  stations  would  depend  on 
the  proposed  routes  of  travel  and  the  loca- 
tion of  the  cities,  the  distances  between  the 
latter  and  the  number  of  airplanes  that 
would  be  placed  into  operation.  In  the  il- 
lustration are  shown  several  parts  of  the 
equipment  of  a field  for  day  and  night  use. 

The  most  important  feature  of  this 
method  of  marking  the  boundaries  of  the 


of  a portion  of  the  field  already  being  occu- 
pied by  landed  planes,  the  oncoming  pilot  is 
warned  by  these  lights,  the  free  part  of  the 
field  being  designated  by  the  ordinary  white 
lights  and  the  occupied  part  blocked  off  by 
red  lights,  operated  by  a man  assigned  to 
this  duty. 

In  order  to  more  readily  pick  out  a sta- 
tion at  a distance  when  in  low  flight,  a high 
tower  with  a signal  light  flashing  automati- 
cally the  number  or  name  of  the  station  in 
code,  by  means  of  a vertical  beam  of  light, 
is  built  on  one  side  of  the  field.  The  tower 
also  can  be  used  for  the  wireless  equipment. 
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Why  Use  Several  High-Powered  Searchlights  to  Illuminate  and  Mark  the  Outlines  of  an  Airplane  Landing  Field  at  Night,  When  This  Simple 
Scheme  Comprising  the  Use  of  But  One  Searchlight  and  a Set  of  Mirrors  to  Reflect  the  Beam  Around  the  Corners  Solves  the  Probleni  Equally 
as  Well?  A Very  Ingenious  Scheme  Indeed,  We  Believe,  and  One  That  Possesses  Complete  Flexibility.  Allowing  the  Shape  and  Size  of  the 
Field  To  Be  Changed  as  Frequently  as  Becomes  Necessary.  The  Shape  of  the  Field,  Owing  to  Rainy  Weather,  Etc.,  and  Due  to  Submerged 
Portions,  May  Have  To  Be  Changed  Several  Times  in  Twenty-four  Hours,  and  This  Scheme  Provides  the  Way  to  Do  It  with  the  Minimum  of 

Labor  and  Expense. 


i 


in  the  development  of  commercial  enter- 
prises. 

The  searchlight,  as  a medium  for  outlin- 
ing safe  landings  for  airplanes  at  night,  is  a 
particularly  worthy  and  useful  application 
which  deserves  the  consideration,  not  alone 
of  governmental  officials,  but  should  be  of 
interest  to  private  individuals  engaged  in 
the  transportation  of  perishable  goods  and 
all  classes  of  parcels  requiring  speedy  for- 
warding to  their  proper  destination. 

Airplane  service  for  the  carrying  of  mail, 
newspapers  and  many  other  articles,  has  al- 
ready been  establisht  in  this  country  in  a 
limited  way,  the  flights  being  so  timed  as  to 
take  advantage  of  daylight  as  far  as  possi- 
ble. Until  properly  equipt  landing  fields  are 
constructed  and  maintained  thruout  the 


field  is  the  searchlight,  the  beam  of  which 
encloses  all  but  the  half  of  one  side  of  the 
field  and  by  the  use  of  reflectors  or  mirrors 
divides  it  into  two  sections — one  for  East- 
bound  and  the  other  for  Westbound  traf- 
fic. It  further  shows  the  aviator  his  course, 
it  being  the  intention  to  have  all  such  fields 
placed  so  as  to  have  the  final  reflected  beam 
projecting  to  the  East.  Should  it  be  desired 
to  enlarge  the  field  from  time  to  time,  the 
reflectors  can  be  easily  moved  to  new  loca- 
tions and  then  secured  in  position  by  guy 
ropes  or  cables. 

In  the  east  and  west  sections,  guide  lights 
are  placed  in  pits  covered  with  heavy  glass 
windows,  flush  with  the  ground.  These 
lights  are  designed  to  make  it  safe  for  the 
aviator  to  enter  the  grounds.  In  the  event 
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with  which  each  station  is  usually  supplied. 

For  ordinary  use,  the  signal  light  on  the 
top  of  the  tower  will  give  forth  a white 
beam;  however,  should  some  difficulty  oc- 
cur which  would  make  it  dangerous  to  per- 
mit a landing,  the  approaching  aviator 
would  be  warned  far  in  advance  before  his 
reaching  the  station,  by  a red  beam. 

All  types  of  aircraft,  especially  those 
cruising  in  the  higher  altitudes,  would  be 
greatly  assisted  in  their  navigation  by  these 
light-bounded  stations ; their  pattern 
being  identical  with  the  other  stations, 
would  at  once  make  known  to  the  flying 
pilot  his  position — the  tower  signal  giving 
the  number  of  the  station  which  appears  on 
the  air-chart  and  the  “east-beam”  the  direc- 
tion of  the  aircraft’s  course. 


Photo  at  Left  Shows  the  German  Chess  Players  in  Their  Club 
Room  Just  Before  the  Start  of  the  Great  International  Chess  Match, 
the  Progress  of  Which  Was  Recorded  by  Telegraph. 


Photo  at  Right  Shows  Mr.  Albert  Hughes,  of  Berlin,  at  theTelegraph 
Receiving  Station  Where  He  Transmitted  the  Scores  of  the  Recent 
International  Chess  Game  Over  the  Telegraph  Circuit  to  Holland. 


tOffl  VI£W  Cb 


Via  Tele^raplhi 


The  accompanying  photographs  illustrate 
one  of  the  most  interesting  sport  events  in 
Europe — when  a “chess  match”  was  recently 
played  between  a city  in  Holland  and  Ber- 
lin, Germany.  The  most  famous  players  of 
each  country  participated  in  the  game  and 
the  respective  “moves”  of  the  players  at 
each  end  of  the  line  were  immediately  tele- 
graphed to  the  opposite  players. 

One  photograph  shows  the  German  play- 
ers in  their  club  room,  just  before  the  start 
of  the  great  international  chess  match.  The 
second  photograph  shows  Mr.  Albert 
Hughes,  of  Berlin,  at  the  telegraph  receiv- 


ing station,  where  he  transmitted  the  course 
of  the  game  telegraphically  over  the  electric 
circuit  to  the  city  in  Holland,  where  the 
Dutch  players  were  assembled. 

It  is  interesting  to  note  the  double  clock 
arrangement  at  each  player’s  position  which 
was  necessary  to  keep  the  tally  right,  owing 
to  the  difference  in  time  between  the  two 
cities,  one  clock  registering  the  local  time 
and  the  other  the  time  at  the  opposite  end 
of  the  line. 

Chess  matches  played  by  wireless  are  not 
so  new  in  a small  way,  but  large  matches 
such  as  this  one  are  out  of  the  ordinary  and 


attract  a great  deal  of  attention  whenever 
they  are  .held.  From  time  to  time  in  the  past 
few  years,  chess  matches  and  other  games 
of  a similar  nature  have  been  played  via 
wireless,  especially  in  the  United  States, 
between  various  college  teams.  A number 
of  these  matches  were  played  a few  years 
ago  between  several  of  the  largest  Ameri- 
can universities  with  entire  success,  each 
successive  move  of  the  player  at  either  end 
being  transmitted  by  the  wireless  operator 
to  the  receiving  operator  of  the  opposite 
contestants. 


Wiimdl  andl  Raimi  to  Ordem 


IT  is  no  longer  necessary  for  motion  pic- 
ture directors  to  await  a choice  thunder- 
storm in  order  to  take  pictures  of  sev- 
eral scenes  wherein  rain  is  required  ; nor 
is  it  advisable  to  cover  the  territory  with 
elaborate  pipe  systems  in  or  near  the  set- 
tings. Under  circumstances  such  as  these,  it 
is  obvious  that  another  method  must  be  dis- 
covered in  order  to  make  good  “rainfall” 
pictures. 

Pictures  taken  during  an  actual  thunder- 
storm, when  the  sky  is  beclouded  with 
heavy  dark  rifts  and  accompanied  by  occa- 
sional flashes  of  lightning  which  crash 
across  the  murky  blackness,  never  produce 
the  same  realism  on  a film  as  in  nature. 
But  the  movies  and  science  have  a peculiar 


way  of  working  together,  hand  in  hand,  and 
thanks  to  science,  it  is  only  necessary  now 
for  motion  picture  directors  to  send  in  the 
alarm  for  a few  firemen  and  the  rain  carts, 
and  scurry  away  to  the  scene  where  the  pic- 
ture is  to  be  produced.  The  rain  cart  is 
simple,  being  essentially  composed  of  an  au- 
tomobile truck  upon  which  is  mounted  a 
huge  airplane  engine.  The  truck  is  wheeled 
to  the  scene  of  action  and  the  propeller 
started  whirling. 

A stream  from  an  ordinary  fire  hose  is 
now  directed  up  into  the  air  so  that  when 
on  its  downward  path  the  water  is  broken 
up  into  large  particles  and  drops  are  hurled 
against  the  actors  and  “acterines,”  com- 
pletely drenching  them.  So  terrific  is  the 


force  and  the  wind  produced  that  it  is  nec- 
essary to  incline  the  body  forward  while 
attempting  to  cope  with  it. 

Wonderful  pictures  are  produced  and  the 
exact  replica  of  nature’s  own  rainfall  is  ob- 
tained without  the  shortcomings  of  the  God 
Thor’s  method. 

Operating  on  a plan  similar  to  this  rain 
machine  is  a sand-storm  producing  appara- 
tus. It  is  also  a truck  equipt  with  an  engine 
and  propeller  suitably  mounted  so  that  it  is 
capable  of  churning  up  the  sand  all  around 
it.  In  this  way  its  ability  to  throw  up  and 
create  a real  Arizona  blizzard  or  tropical 
hurricane  is  most  complete.  In  the  accom- 
panying photograph  is  shown  the  Arizona 
sand-storm  a la  airplane  propeller. 


The  Scene  at  the  Left  Shows  the  Latest  Movie  “Wind”  Machine 
Kicking  Up  a Deuce  of  a Fuss  on  a Sandy  Piain  so  as  to  Give  a 
Perfect  Arizona  Sand-Storm  Scene  for  the  “Movies.”  An  Airplane 
Propeller  and  Gasoline  Engine  Do  the  Trick 


And  Here  We  See  the  Boys  Who  Make  That  “Reaiistic”  Rain, 
Which  We  All  Enjoyed  so  Much  at  the  Last  “Movie”  Play.  Again 
the  Airplane  Propeller  Does  a Good  Turn  and  Breaks  Up  the  De- 
scending Streams  of  Water  Into  Millions  of  Fine  Droplets.  Result — 
PERFECT  Rainl 
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TRIPLE  MIRROR  PHOTOGRAPHY. 


Robert  Gordon,  who  co-stars  with  Sylvia 
Breamer  in  the  Pathe-Blackton  productions 
“Respectable  by  Proxy”  and  “The  Blood 
Barrier,”  is  shown  from  three  different 
points  of  view.  The  photo  is  a single  view 
taken  by  the  aid  of  three  mirrors,  a Graflex 
camera,  and  a good  light. 

A “HUMAN”  MONSTER! 

We  see  here  a picture  of  a boy,  endowed 
with  two  heads  and  two  pair  of  legs ! Re- 
markable,— yes,  but  the  effect  is  produced 
by  double  exposure ! 

Contributed  by  LESTER  WAGNER. 

SOME  SNAKE! 

The  snake  in  the  illustration  is  only  a very 
small  one  (Garter  variety),  and  the  fence 
pictured  is  but  one  foot  long,  since  it  con- 
sists onl}'*  of  a few  twigs  arranged  to  give 
the  desired  “forest”  effect. 

WHAT  PART  OF  A FLY  IS  THIS? 

This  view,  the  section  of  a fly’s  wing 
at  the  joint  where  member  was  torn  from 
body,  was  taken  by  a Seneca  camera  placed 
in  an  apparatus  of  my  own  construction,  so 
as  to  be  able  to  take  the  picture  in  a horiz- 
ontal position.  The  camera,  in  the  ap- 
paratus, was  then  placed  over  a Bausch  & 
Lomb  microscope  of  75  magnifying  power 
and  the  view  obtained  as  you  see  it.  This 
was  the  third  picture  I have  taken  in  this 
line,  and  am  working  with  the  end  in  view 
of  being  able  to  photograph  disease  germs 
and  other  things  of  interest  to  the  experi- 
menter. 

Contributed  by  N.  Nushawg. 


^IloOO  Ps’is©  Ps^idl  F®ip 
lEsitsIh  PlhtDto  PualbMslht 

THESE  BOYS  ARE  CANNED! 

This  picture  is  a double  exposure  of  a 
number  of  high  school  boys  who  were  can- 
ned from  school  for  “committing  crimes,” 
which  did  not  agree  with  the  faculty. 

The  boys  committed  these  acts  because 
they  were  forced  to  go  to  school  on  NEW 
YEAR’S  DAY,  1919. 

Contributed  by  CARET  DENISE. 

FALLING  WATER  TANK. 

This  is  a photo  of  a water  tank  which 
was  pulled  down  with  ropes,  after  the  tim- 
ber structure  had  been  partly  cut  in  various 
places. 

Contributed  by  A.  J.  VIKEN. 

ODD  LIGHTNING  PHOTO. 

There  was  really  no  special  preparation 
for  taking  this  picture ; the  shutter  was 
opened  and  left  open  until  after  the  flash, 
and  then  closed. 

It  might  appear  from  this  picture,  that 
there  was  more  than  one  stroke  of  light- 
ning, but  such  was  not  the  case,  there  being 
only  one  stroke.  The  body  of  water  shown 
in  the  foreground  is  the  Penobscot  River. 

Contributed  by  C.  A.  KITTREDGE. 

HE  DEFIES  GRAVITY. 

Jimmy  Aubrey,  Vitagraph  Comedy  Star, 
does  a stunt  that  defies  the  laws  of  gravita- 
tion. He  attracted  a crowd  of  several  hun- 
dred people  to  West  Lake  Park,  Los  An- 
geles, all  of  whom  tried  to  figure  out  how 
the  comedian  could  lean  over  at  an  angle  of 


forty-five  degrees  and  regain  an  upright 
position,  apparently  without  effort.  (Shoe 
clips  fastened  to  the  ground  solves  the 
mystery)  — Photo  courtesy  Vitagraph  Com- 
pany. 

SUN’S  ANNULAR  ECLIPSE. 

This  photo  was  taken,  Nov.  22nd,  1919, 
in  Havana  8'*  05”‘  A.  M.  The  seemingly 
black  shadows  are  clouds,  and  at  the  left 
of  the  photo  are  sunspots.  Photo  taken  on 
telescope  of  the  equatorial  type  of  mount- 
ing. 

Contributed  by  MIGUEL  GUTIERREZ, 
Astronomer,  Loma  de  Casa-Blanca,  Haba- 
na,  Cuba. 

A WONDERFUL  CAKE  OF  ICE. 

This  photograph  represents  a cake  of  ice, 
made  by  the  American  Ice  Company,  at  one 
of  their  plants  in  Baltimore,  Md. 

OH,  LOOK!  HE’S  HANGING!?** — !?* 

The  fellow  in  the  picture  is  not  having 
the  least  difficulty  in  getting  his  breath,  in- 
as  much  as  the  rope  passes  under  his  arm, 
as  can  undoubtedly  be  seen  from  the  pic- 
ture, upon  close  inspection. 

Contributed  by  F.  K.  LOW. 

SEEING  HIS  DOUBLE! 

If  it  wasn’t  for  the  fact  that  we  are 
denied  even  2.75  per  cent  “lire-water,”  these 
strenuous  days,  Mr.  G.  V.  Seyffertitz,  of 
the  “Slaves  of  Pride”  film  play,  might  ease- 
ly  imagine  he  was  seeing  his  exact  double  or 
likeness  in  this  scene  from  the  play.  But 
sh-sh ! It’s  a great  secret ! It  ain’t  no  living 
likeness  or  double  of  Mr.  Seyffertitz  at  all, 
but  the  very  finest  dummy  ever  constructed. 
— Photo  Courtesy  of  Vitagraph  Films. 


•A  T Erie,  Pa.,  recently,  one  hundred  and 

/\  fifty  prominent  railway  men  and 
engineers  from  this  country  and 
^ ^ Canada  witnest  one  of  the  most  re- 
markable and  interesting  trial  tests 
of  locomotives  ever  conducted  in  the  his- 
tory of  railroading.  These  tests  were  made 
to  demonstrate  the  mastodonic  power  and 
efficiency  of  the  new  model  gearless  electric 
passenger  locomotive.  Altho  several  other 
tests  were  made  before  the  engineers,  the 
principal  event  was  a test  of  brute  strength 
between  two  powerful  steam  locomotives  of 
the  IMallet  type,  such  as  those  the  New  York 
Central  Railroad  uses  to  haul  its  big  limited 
trains,  and  this 
new  electric  giant 
of  the  rails,  which 
was  built  especial- 
ly to  haul  trains 
over  the  Chicago, 

Milwaukee  and  St. 

Paul  electrified 
mountain  route  in 
the  western  part 
of  the  United 
States. 

The  greatest 
“tug-of-war”  one 
could  wish  to  see 
took  place  with 
thousands  of 
horsepower  let 
loose  in  the  titanic 
struggle  to  prove 
the  supremacy  of 
the  successful  con- 
testant. To  ob- 
viate the  possibility 
of  pulling  out  the 
draw^bars  of  one 
or  the  other  of  the 


locomotives,  which  would  probably  have 
occurred  if  they  pulled  in  opposite  direc- 
tions, the  engines  were  caused  to  push 
against  each  other. 

At  a given  signal  the  two  powerful  steam 
locomotives  started  pushing  the  big  electric 
engine  ahead  of  them,  the  latter  having  no 
current  on  at  the  start.  Then  the  engineer 
in  the  electric  locomotive  gradually  turned 
on  the  current  and  the  powerful  motors  re- 
sponded nobly.  In  the  meanwhile,  the  throt- 
tles on  both  steam  locomotives  were  opened 
up  to  their  full  capacity. 

What  was  the  surprise  o . the  crowd  to 
see  the  steam  engines  slowly  but  surely  lose 


When  a Giant  Electric  Locomotive 
Steam  Locomotives. 


momentum  and  finally  come  to  a complete 
stop,  still  with  their  throttles  wide  open, 
puffing  and  chugging  as  if  under  an  ex- 
traordinary strain.  Then  what  appeared  to 
be  the  impossible  happened,  and  a great 
cheer  went  up  from  the  crowd  as  they  saw 
the  steam  engines  forced  backward,  first 
only  by  inches,  but  gradually,  as  the  full 
power  of  the  electric  was  brought  into  play, 
the  procession  became  almost  a rout,  and 
when  the  test  ended  a few  minutes  later 
the  steam  locomotives  were  moving  steadily 
backward  and  the  electric  locomotive  was 
declared  the  victor. 

Interesting  and  spectacular  as  this  test 
was  to  the  laymen 
present,  it  was 
more  significant  to 
the  engineers  of 
the  General  Elec- 
tric Company,  who 
had  devoted  years 
to  the  perfection 
of  this  powerful 
electric  locomotive. 
It  was  a conclusive 
test  of  power  be- 
tween steam  and 
electricity. 

This  new  loco- 
motive is  one  of 
the  most  powerful 
passenger  locomo- 
tives in  the  world. 
It  uses  3,000  volts 
direct  current  and 
its  horsepower  is 
3,240.  There  are 
fourteen  axles  on 
which  are  mounted 
direct  connected 
motors. 


A Mastodonic  Tug-of-War 


Overcame  Two  Powerful 
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(Full  Description  on  Opposite  Page.  See  if  You  Can  Guess  Each  One  Before  Reading  Text) 
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Well,  ''Folks,”  the  Latest  Machinery  for  Pleasure  Torture,  for  So  We  May  Call  It,  Is  About  Ready  for  Business,  Down  at  the  Sea-Side. 
What  Between  the  New  Motor  Speedway,  the  "Soft  Spot”  or  Bouncing  Balloon,  the  "Humpty-Dumpty”  Wheel  and  the  Falling  (?) 

Statue,  We  Apparently  Are  Going  to  Be  Highly  Amused  This  Summer 
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I UNA  Park,  at  Coney  Island,  probably 
the  greatest  of  all  amusement  places 
i on  the  east  coast  and  known  to 
hundreds  of  thousands  of  pleasure 
seekers  the  world  over,  promises 
this  year  to  rival  any  season  heretofore 
held.  New  novel  amusement  schemes  have 
been  built  which  will  please  the  gala  crowd 
constantly  attracted  to  that  resort,  which 
eclipse  any  of  the  wonderful  amusement 
schemes  ever  before  attempted. 

A few  samples  of  these  ideas  are  de- 
scribed here.  Not  by  any  means  complete, 
but  selected,  because  of  their  remarkable 
characteristic  features  which  mark  them 
as  being  distinctly  exceptional. 

THE  “FALLING  STATUE”?! 

The  falling  statue  itself  will  be  one  of 
the  free  amusements,  which  add  to  the 
jovial  attitude,  driving  away  blues  and 
producing  hurricanes  of  laughter.  Mr. 
Pleasure  Seeker,  on  entering  the  park  with 
a young  lady  at  his  side,  is  startled  when 
suddenly  a magnificent  statue,  the  statue  of 
“Justice”  perhaps,  starts  to  wiggle  around 
in  the  exact  semblance  of  a “shimmy”, 
then  suddenly  it  seems  as  tho  “Justice”  has 
outshimmied  herself,  and  the  wiggles  are 
augmented  to  such  an  extent  that  the  statue 
commences  to  topple  forward,  the  scales  in 
her  hand  trying  their  best  to  preserve  their 
equilibrium.  A voice  in  the  crowd  is  heard, 
“Hold  her  up,  she’s  falling,”  and  forty  or 
fifty  “honest  to  goodness”  strong  men  rush 
to  her  rescue.  But  the  weight  seems  to  be 
too  great  for  them  as  they  are  rapidly  borne 
down.  If  once  “Justice”  falls  over,  things 
would  come  to  a very  poor  end. 


The  figure  continues  to  decline  forty-five, 
fifty-five  and  even  sixty  degrees,  and  the 
men  who  were  attempting  to  hold  her  up, 
desert  her  for  fear  of  being  crushed  with 
the  weight  when  suddenly,  as  tho  by  magic, 
it  looms  up  again  into  an  erect  position,  the 
scales  steady  themselves  and  the  laugh  is 
on  the  crowd.  Imagine  how  Mr.  Fun 
Seeker  feels  when  he  returns  to  his  girl 
friend  after  having  attempted  to  play  the 
part  of  a hero  in  vain. 

The  statue  itself  is  of  massive  design, 
amply  reinforced  and  mounted  upon  bear- 
ing which  permits  of  motion.  The  ball  at 
the  base  prevents  anyone  from  seeing  that 
the  entire  ball  rotates  slowly,  due  to  a 
wormgear  drive  acting  upon  it  in  the  base. 
In  this  way  the  statue  can  easily  be  al- 
lowed to  topple  forward  about  60  to  65 
degrees  without  any  danger  of  it  becoming 
injured  or  creating  any  injury,  and  just  a 
word  from  any  individual  calling  attention 
to  that  mechanism  suffices  to  attract  the 
pleasure  seekers  to  the  pending  danger. 

THE  MILE-A-MINUTE  SPEEDWAY. 

A short  time  later,  the  couple  move  along 
after  having  recuperated  from  the  partial 
excitement  and  step  into  one  of  the  cars 
of  the  novel  Speedway.  The  entire  train 
of  three  cars  is  filled  with  people  and  the 
car  starts  on  a slight  downward  decline  to- 
ward its  driving  factors  at  either  end.  No 
motor  is  in  the  car  nor  are  they  operated 
over  any  steep  embankment.  At  both  ends 
of  this  oval  Speedway  are  two  discs  about 
26  ft.  in  diameter  traveling  around  at  tre- 
mendous speed. 

The  car  enters  this  zone  and  sufficient 


momentum  is  imparted  to  it  due  to  the  fric- 
tion of  this  disc  which  enables  it  to  fly  out 
tangently  along  the  track  to  the  wheel  at 
the  opposite  end.  Friction  upon  the  car  by 
the  rapidly  revolving  disc  thru  the  medium 
of  the  wheels  again  imparts  momentumi  suf- 
ficient to  give  it  added  swiftness  and  sends 
it  to  the  other  end  of  the  track  from  whence 
it  had  just  come,  and  so  on.  One  disc 
throws  the  occupants  across  the  stretch  to 
the  other  which  plays  ball  with  them, 
throwing  them  back.  Three  minutes  ride 
in  this  and  Mr.  and  Miss  Pleasure  Seeker 
who  have  just  come  from  the  statue  are 
becoming  to  feel  an  effect  similar  to  the 
distressing  symptom  resulting  from  im- 
bibing neighbor  Smith’s  home  brew,  con- 
taining two  or  three  beets,  an  onion,  and 
some  garlic  to  produce  the  required  kick 
(a  horse-shoe  sometimes  answers  the  same 
purpose,  especially,  when  on  a good  pair  of 
horse’s  feet).  The  pleasure  seekers  eventu- 
ally manage  to  escape  and  proceed  from  the 
run-way  to  another  part  of  Luna. 

The  speedway,  itself,  has  the  two  rotat- 
ing discs  mounted  upon  roller  bearings. 
Guide  rails  surround  the  entire  runaway 
and  also  the  discs,  to  prevent  the  car  from 
flying  off  the  track  except  in  the  desired 
manner.  Both  whirling  discs  are  connected 
by  means  of  cable  drives  to  a motor  situ- 
ated in  a pit.  The  cables  themselves  travel 
over  pulleys  to  the  driving  wheel  of  the 
disc.  The  slight  incline  in  one  track  al- 
lows the  car  to  be  started  without  any 
difficulty  and  it  glides  to  the  disc  at  one  end. 
The  starting  position  is  likewise,  the  posi- 
tion of  a friction  brake  which  stops  the  cars 
for  the  discharge  of  passengers. 

{Continued  on  page  206) 
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AND 


Children’s  Underwear  and  Play 
Clothes  Are  Almost  Impossible 
to  Clean  In  Spots.  A Brush 
Screwed  Into  the  Shaft  of  a 
Sewing  Machine  Motor  Works 
Splendidly  However. 


Here  Is  a Quick  Way 
»*.  Drying  Photo 
Plates  and  Prints. 
An  Ordinary  Nitrogen 
Lamp  Is  Placed  In  a 
Bread  Pan,  and  in 
Front  of  This  an 
Eiectric  Fan.  The 
Heat  from  the  Lamp 
Is  Sucked  by  the 
Fan,  and  Thrown 
Against  the  Plates. 


Elec  trlcity 
Causes  This 
Alabama  Coon 
Jigger  to  Do 
All  the  Jigging 
Steps  from  A 
to  Z Right  in 
One’s  Own 
Home. 


No  Law  and 
Order  Poiice- 
man  Can  Stop 
This  Doll  from 
‘‘Shi  m mylng” 
When  She  Is 
Fed  with  Elec- 
tricity. 


This  Electric  Rough  Edge 
Remover  Saves  Much 
Cursing  and  Scratching 
by  Wearers  of  Stiff  Col- 
lars. 


Here  Is  a Nickel  First 
Fan  Which  Operates 
for  an  Hour  on  One 
Nickel.  It  Is  Used  for 
Hotels. 


One  of  the  Problems  of  the 
Photographer  Is  That  of  Keep- 
ing His  Plates  Agitated  in  the 
Developer.  A Motor  Vibrator 
Attached  with  a Universal 
Clamp  to  the  Developing  Tank 
Works  Fine. 


Here  Is  a Quick  Way  of  Sharp- 
ening Scissors — by  Simply  Cut- 
ting Some  Fine  Sandpaper  with 
Them. 


Photo  by  Edna  Plndy 


1.,  Ever  Since  the  Chicago  World  Exposition  in  1893,  the  Ferris  Wheel  Has  Been  With  Us  to  Delight  Amusement  Lovers  At  Our  Exposi- 
[ tions  and  Beach  Resorts.  The  Latest  Improvement  On  the  Stationary  Ferris  Wheel  is  Shown  Above.  It  Consists  of  the  Regulation 
Wheel,  Which  With  Certain  Additions  is  Made  to  Roll  Upon  a Track,  Out  Into  the  Sea,  Lake,  or  Other  Body  of  Water.  The  Track  Being 
Inclined  Into  the  Water,  the  Wheel  Rolls  Do 

i|  

fj"'  ^ ■ VHE  good  old  Ferris  wheel  has  been 
p I with  us  for  many  years  now,  and 
I ever  since  it  was  invented  by  G.  W. 
ji-  G.  Ferris,  who  erected  the  first  one 

at  the  World’s  Exposition  of  1893  at 
li.  Chicago  it  has  not  been  much  improved 
■■  upon.  When  it  first  came  into  use  at  our 

■ ' sea-shores  and  amusement  parks,  it  was 
I considered  a wonder,  but  during  the  last 

decades  the  novelty  has  worn  off. 

Last  year  the  writer  took  a trip  on  one 
i of  these  wheels  and  was  imprest  by  the  lack 
t of  popularity  in  the  device.  There  was  no 
I : : great  crowding,  and  the  writer  particularly 
remembers  a remark  past  by  a young  girl 
who  refused  to  take  the  trip,  giving  as  her 
reason  that  “it  was  not  exciting  enough  for 
her.”  This  seems  to  put  the  finger  right  on 
'•  the  whole  crux.  It  is  not  exciting!  Hence 
it  has  fallen  into  disuse  with  the  amuse- 
meut-seeking,  merry-making  crowds, 
ji'j:  Another  thing  with  which  the  writer  was 

imprest  on  his  trip  was  the  cumbersome 
way  of  loading  and  unloading  tbe  passen- 
i|'  gers  of  these  Ferris  wheels.  Once  the  cars 
''  are  loaded,  the  wheel  may  spin  merrily,  but 
the  loading  and  unloading  is  another  mat- 
ter.  As  each  car  comes  down,  the  wheel 
must  be  stopt  to  allow  one  set  of  passen- 
. .1  gers_  to  get  out  and  allow  another  set  to 
iiri  get  in.  Consequently  it  will  be  seen  that 
IP  there  must  be  as  many  such  stops  as  there 
are  cars  to  the  wheel.  Loading  and  un- 
loading thus  takes  an  average  of  10  to  IS 
:l  minutes,  which  does  not  improve  the  tem- 
--  per  of  the  occupants  who  expect  speed  and 
excitement. 

■ For  these  reasons  and  various  other  ones, 
the  writer  advances  a radically  new  idea 
which  is  shown  graphically  here,  and  also 

;j  forms  the  subject  of  our  cover  illustration, 
ji  The  writer  has  simply  taken  a Ferris 


wn  By  Gravity.  It  is  Fulled  Back  By  Means  of  Two  Steel  Traction  Cables  as  Shown.  The 


wheel,  and  instead  of  revolting  it  on  its 
axis,  he  has  placed  it  upon  a steel  track 
and  rolls  it  out  into  the  water  as  our  illus- 
tration well  depicts.  The  object  is  two- 
fold. First  of  all  a new  brand  of  sensation 
is  had,  so  much  craved  for  by  our  present 
amusement  seekers.  Secondly,  the  old  and 
w-ell  establisht  features  of  the  Ferris  wh.eel 
are  kept  and  improved  upon  as  well. 

The  idea  which  forms  the  subject  of  a 
patent  is  in  brief  as  follows : 

The  Ferris  wheel  runs  upon  a special 
kind  of  track,  which  latter  is  built  right 
■into  the  ocean,  lake  or  other  w'ater  body, 
tbe  tracks  being  supported  by  the  regula- 
tion piling  work,  similar  to  that  on  which 
our  ocean  piers  are  built.  The  track  itself, 
as  will  be  noted,  should  be  inclined ; the 
slope  being  inconsiderable.  Using  a hun- 
dred foot  Ferris  wheel,  the  track  may  run 
out  into  the  w'ater  a thousand  feet  or  more, 
all  depending  upon  the  expense  the  builders 
wish  to  go  to.  At  the  end  of  the  track 
there  is  a concrete  safety  pier,  which  stops 
the  wheel  should  the  supporting  cables  break. 

The  mode  of  propulsion  is  rather  simple. 
You  have  no  doubt  seen  the  principle  many 
a time,  particularly  before  prohibition  ar- 
rived. Surely  you  have  seen  how  a beer 
keg  or  wine  barrel  was  lowered  by  means 
of  two  ropes  down  the  stairways  into  the 
cellar.  Two  ropes  would  be  slung  around 
the  barrel,  and  two  men  would  play  out  the 
ropes  as  the  barrel  descended  easily  and 
gracefully  down  the  incline  stairs  and  into 
the  cellar.  The  same  principle  is  made  use 
of  in  the  present  invention.  As  will  be  seen 
there  are  two  steel  cables,  both  running 
parallel  to  each  other,  one  side  engaging  a 
circular  sheave  of  the  wheel,  while  the 
other  side  connects  to  the  power  house. 

In  the  position  shown  in  our  illustration 


above,  the  wheel  has  arrived  at  the  end  of 
its  trip  and  is  now  pulled  landward  again 
by  means  of  the  two  traction  cables  which 
wind  up  on  huge  drums  in  the  power 
house.  Very  little  power  is  required  inas- 
much as  big  counter  weights  are  used  which 
practically  pull  in  the  wheel  themselves. 
Only  a small  amount  of  power,  let  us  say  a 
50  H.P.  motor,  is  required  to  bring  the 
wheel  back  to  land.  On  its  outward  trip 
practically  no  power  is  required,  the  wheel 
running  down  the  incline  by  grai  ity,  the 
traction  cable  simply  paying  out ; the  action 
is,  of  course,  under  the  control  of  the  men 
at  the  power  house,  who  will  see  to  it  that 
the  wheel  does  not  go  too  fast  for  reasons 
which  will  be  apparent  hereafter. 

Let  us  now  take  an  imaginary  trip  in  this 
future  sea-going  Ferris  wheel,  and  see  what 
happens. 

After  paying  our  fare,  we  ascend  by 
means  of  elevators  on  to  a loading  plat- 
form, and  we  will  find  that  there  are  three 
such  platforms.  The  cars  of  the  Ferris 
wheel  come  into  a resting  position  level 
wdth  the  platforms,  the  top  platform  and 
the  bottom  platform  each  accommodating 
one  car,  while  the  second  and  third  plat- 
forms each  accommodate  two  cars.  The 
device  is  made  so  that,  inasmuch  as  there 
are  six  cars  and  the  wheel  always  return- 
ing in  its  same  position,  the  cars  will  al- 
ways stop  at  their  assigned  platforms  and 
not  otherwdse. 

We  now  enter  one  of  the  steel  cars,  each 
car  accommodating  24  persons.  There  is 
not  much  room  offered  us,  and  every  inch 
of  available  space  has  been  taken  advantage 
of,  as  we  must  not  have  too  much  buoy- 
ancy, otherwise  it  will  take  too  great  a 
weight  to  pull  the  cars  down  below  the 
level  of  the  water.  For  that  reason  the 
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UNLOADING  PLATFORM^ 
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Passengers  in  the  Water-tight  Cars  Experience  the  Novel  Sensation  of  First  Rising  Up  Into  the  Sky  Only  to  Be  Submerged  Into  the 
Water.  The  Maximum  Immersion  is  About  50  Feet.  The  Experience  Which  is  Gained  in  Submarine  Building,  Makes  It  Possible  for  Us 
to  Make  the  Cars  Thoroly  Safe  in  All  Respects,  Without  the  Passengers  Undergoing  Any  Risks  Whatsoever.  A Novel  Means  for  Load- 
ing and  Unloading  the  Cars  is  Shown  as  Well  in  the  Present  Invention,  Which  Does  Away  with  the  Tedious  Starting  and  Stopping  of 
the  Old-time  Ferris  Wheel.  The  Sea-going  Ferris  Wheel  Will  Probably  Be  Built  At  Coney  Island  Next  Season. 


ceiling  or  roof  of  the  car  is  very  low. 

There  is  just  enough  room  in  the  cars  to 
allow  people  to  sit  comfortably,  and  when 
the  car  is  full  there  is  not  much  room  left. 

We  note  that  the  windows  are  made  of 
thick  plate  glass  one  inch  thick,  and  that 
the  room  can  be  lighted  by  electric  lamps, 
fed  from  a storage  battery  placed  under 
the  seats.  It  being  a hot  summer  day,  sev- 
eral small  fans  are  kept  running  to  circulate 
the  air.  . We  note  the  thick,  massive  steel 
walls  of  the  car,  and  our  particular  atten- 
tion is  directed  to  the  steel  door  which 
slides  up  and  down  like  a window  in  air 
and  water-tight  brass  fittings.  This  door 
is  raised  and  lowered  by  means  of  a rack 
and  pinion  and  forms  an  absolutely  water- 
tight closure,  which  does  not  permit  a drop 
of  water  to  get  by.  Similar  water-tight 
doors  are  used  on  all  of  our  battle-ships 
and  modern  steamers,  which  connect  the 
bulk  heads,  and  which  can  bear  enormous 
water  pressures  without  allowing  a drop  of 
water  to  leak. 

All  the  cars  being  loaded  simultaneously 
in  less  than  two  minutes,  we  faintly  hear  a 
shrill  whistle  outside,  and  we  are  off. 
Slowly  and  majestically  the  big  wheel 
begins  moving,  and  keeps  on  moving  at  a 
steady  gait.  The  sea-going  Ferris  Wheel  is 
not  intended  as  a racing  device — quite  the 
contrary,  it  only  moves  at  about  three  or 
four  miles  per  hour.  Pretty  soon  the  wheel 
begins  to  dip  into  the  water,  and  as  our 
particular  car  is  way  up  in  the  sky,  we  have 
as  yet  to  experience  our  first  “dip”  into  the 
ocean.  In  a few  seconds,  we  dive  into  the 
surf  gracefully,  and  we  experience  the 
thrilling  sensation  of  sinking  into  the  green 
ocean  water,  while  the  spray  of  the  big 
waves  break  against  the  thick  glass  wind- 
ows, slightly  swaying  the  car.  Truly  enough. 


here  is  sensation  and  excitement  sufficient 
to  please  the  most  blase.  Down,  down  we 
go,  and  we  note  that  the  sunlight  becomes 
dimmer  and  dimmer  as  we  dip  further  into 
the  water.  This,  however,  only  lasts  for 
a few  seconds,  and  suddenly  we  are  aware 
that  we  seem  to  be  moving  backwards.  The 
reason  of  course  is  that  the  car  is  now  go- 
ing the  other  way,  and  soon  will  dip  out  of 
the  water  entirely.  In  a few  seconds,  we 
are  out  of  the  water  again,  and  are  soon 
once  more  high  up  in  the  air,  only  to  dip 
down  still  deeper  into  the  water  than  the 
first  time.  As  we  go  down  for  the  last  time, 
we  know  that  we  are  about  50  feet  below 
the  water  level,  and  here  it  is  almost  dark, 
\ery  little  sunlight  coming  down  to  this 
depth. 

The  attendant  now  turns  on  a little 
searchlight,  and  we  can  see  small  and  large 
fish  swimming  about  curiously.  At  the  end 
of  the  track,  we  also  make  out  the  dim  out- 
line of  a stranded  steamer  buried  in  the 
sand  many  years  ago.  It  gives  us  a good 
view  of  what  a sunken  steamer  looks  like, 
and  how  it  has  disintegrated  with  age.  As 
the  wheel  only  stops  for  a few  seconds,  we 
have  not  much  time  to  notice  all  the  sub- 
marine wonders,  for  soon  the  wheel  starts 
rolling  back,  and  we  dip  out  of  the  water 
once  more. 

We  note  that  every  time  the  car  dips  out 
of  the  water,  an  attendant  turns  a hand 
wheel,  which  is  for  the  purpose  of  renew- 
ing the  air  in  the  car.  A pipe  connects 
somewhere  with  the  roof  of  the  car,  and 
this  pipe  lets  in  fresh  air  every  time  the  car 
rises  from  the  water.  A funnel-shaped 
cover  prevents  the  water  from  entering  the 
car  when  air  is  let  in,  while  a suction  fan 
forces  fresh  air  into  the  car.  This  change 
of  air  is  greatly  welcomed  because  there  is 


not  too  much  air  in  the  cars  anyway,  and  ' 
while  the  entire  trip  only  lasts  about  20  ; 
minutes,  and  tho  the  original  air  would  be 
sufficient  to  keep  everyone  comfortable  dur-  ^ ! 
ing  this  time,  it  is  far  better  that  the  air 
should  be  renewed,  giving  the  passengers  a ' 
chance  to  get  a breath  of  clean  and  fresh  ^ 
sea  air. 

Soon  we  are  back  on  terra  finiia  once 
more,  and  arrive  at  our  unloading  platform.  ; 
The  door  is  slid  open,  and  we  emerge  to 
make  room  for  subsequent  passengers.  j 

So  far  for  the  whole  trip.  Our  illustra-  i 
tion  shows  the  other  items  which  the  pas- 
sengers do  not  see.  For  instance,  there  are  ; 
two  pilot  houses  attached  to  the  hubs  of  j 
the  wheel.  Each  one  of  these  pilot  houses 
has  a semaphore  arrangement  on  top  of  its  ^ 
little  housing,  which  is  used  by  the  pilot  to 
inform  the  land  station  in  case  anything 
goes  wrong,  but  more  for  the  purpose  to 
start,  stop,  or  accelerate  the  speed  of  the  ' 
wheel  or  for  any  other  purpose.  The  pas- 
senger cars  have  a triangular  attachment  at 
the  bottom  for  two  reasons.  If  the  car  was 
entirely  flat,  it  would  have  difficulty  in 
making  its  dive  into  the  water.  Secondly, 
inasmuch  as  we  have  a large  buoyant  body 
in  the  form  of  the  car  itself,  we  must  weight 
it  down  to  such  an  extent  that  it  will  not 
float.  If  it  were  floating,  then  the  car  would 
overturn  and  spill  the  passengers  inside  of 
the  car.  For  that  reason,  the  triangular 
appendage  of  the  car  is  weighted  with  iron 
to  overcome  the  natural  buoyancy  of  the 
car.  A good  percentage  of  the  buoyancy  of 
the  car  itself  has  been  destroyed  by  the 
great  weight  of  the  car  (built  of  steel), 
but  this  is  not  sufficient  to  sink  it,  hence  the 
ballast  weight  is  needed.  It  is  necessary 
also  to  have  the  car  good  and  heavy  for  if 
{Continued  on  page  205) 
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By  fi.  GERNSBACR 


Ever  Since  the  Chicaoo  World  Exposition  In  1893,  the  Ferris  Wheel  Has  Been  With  Us  to  Delight  Amusement  Lovers  At  Our  Exposi- 
lions  and  Beach  Resorts.  The  Latest  Improvement  On  the  Stationary  Ferris  Wheel  s Shown  Above.  It  C^sists  ^ nn 

Wheel.  Which  With  Certain  Additions  is  Made  to  Roll  Upon  a Track,  Out  Into  the  Se^  ®The 

Inclined  Into  the  Water,  the  Wheel  Rolls  Down  By  Gravity.  It  is  Fulled  Back  By  Means  of  Two  Steel  Traction  Cables  as  Shown.  The 


The  good  old  Ferris  wheel  has  been 
wilh  us  for  many  years  now,  and 
ever  since  it  was  invented  by  G.  W. 
G.  Ferris,  who  erected  the  first  one 
at  the  World’s  Exposition  of  1893  at 
Chicago  it  has  not  been  much  improved 
upon.  When  it  first  came  into  use  at  our 
sea-shores  and  amusement  parks,  it  was 
considered  a wonder,  but  during  the  last 
decades  the  novelty  has  worn  off. 

Last  year  the  writer  took  a trip  on  one 
of  these  wheels  and  was  imprest  by  the  lack 
of  popularity  in  the  device.  There  was  no 
great  crowding,  and  the  writer  particularly 
remembers  a remark  past  hy  a young  girl 
who  refused  to  take  the  trip,  giving  as  her 
reason  that  “it  was  not  exciting  enough  for 
her.”  This  seems  to  put  the  finger  right  on 
the  whole  crux,  It  is  not  exciting!  Hence 
it  has  fallen  into  disuse  with  the  amuse- 
ment-seeking, merry-making  crowds. 

Another  thing  with  which  the  writer  was 
imprest  on  his  trip  was  the  cumbersome 
way  of  loading  and  unloading  the  passen- 
gers of  these  Ferris  wheels.  Once  the  cars 
arc  loaded,  the  wheel  may  spin  merrily,  but 
the  loading  and  unloading  is  another’  mat- 
ter. As  each  car  comes  down,  the  wheel 
must  be  stopt  to  allow  one  set  of  passen- 
gers_  to  get  out  and  allow  another  set  to 
get  in.  Consequently  it  will  be  seen  that 
there  must  he  as  many  such  stops  as  there 
are  cars  to  the  wheel.  Loading  and  un- 
loading thus  takes  an  average  of  10  to  15 
minutes,  which  does  not  improve  the  tem- 
per of  the  occupants  who  expect  speed  and 
excitement. 

For  these  reasons  and  various  other  ones, 
the  writer  advances  a radically  new  idea 
which  is  shown  graphically  here,  and  also 
forms  the  subject  of  our  cover  illustration. 
The  writer  has  simply  taken  a Ferris 


wheel,  and  instead  of  revolving  it  on  its 
axis,  he  has  placed  it  upon  a steel  track 
and  rolls  it  out  into  tlu  water  as  our  illus- 
tration well  depicts.  The  object  is  two- 
fold. First  of  all  a new  brand  of  sensation 
is  had,  so  much  craved  for  by  our  present 
amusement  seekers.  Secondly,  the  old  and 
well  establisht  features  of  the  Ferris  wheel 
are  kept  and  improved  upon  as  well. 

The  idea  which  forms  the  subject  of  a 
patent  is  in  brief  as  follows : 

The  Ferris  wheel  runs  upon  a special 
kind  of  track,  which  latter  is  built  right 
into  the  ocean,  lake  or  other  water  body, 
the  tracks  being  supported  by  the  regula- 
tion piling  work,  similar  to  that  on  which 
our  ocean  piers  arc  built.  The  track  itself, 
as  will  be  noted,  should  be  inclined ; the 
slope  being  inconsiderable.  Using  a hun- 
dred foot  Ferris  wheel,  the  track  may  run 
out  into  the  water  a thousand  feet  or  more, 
all  depending  upon  the  expense  the  builders 
wish  to  go  to.  At  the  end  of  the  track 
there  is  a concrete  safety  pier,  which  stops 
the  wheel  should  the  supporting  cables  break. 

The  mode  of  propulsion  is  rather  simple. 
You  have  no  doubt  seen  the  principle  many 
a time,  particularly  before  prohibition  ar- 
rived. Surely  you  have  seen  how  a beer 
keg  or  wine  barrel  was  lowered  Ity  means 
of  two  ropes  down  the  stairways  into  the 
cellar.  Two  ropes  would  be  slung  around 
the  barrel,  and  two  men  would  play  out  the 
ropes  as  the  barrel  descended  easily  and 
gracefully  down  the  incline  stairs  and  into 
the  cellar.  The  same  principle  is  made  use 
of  in  the  present  invention.  As  will  be  seen 
there  are  two  steel  cables,  both  running 
parallel  to  each  other,  one  side  engaging  a 
circular  sheave  of  the  wheel,  while  the 
other  side  connects  to  the  power  house. 

In  the  position  shown  in  our  illustration 
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above,  the  wheel  has  arrived  at  the  end  of 
its  trip  and  is  now  pulled  landward  again 
by  means  of  the  two  traction  cables  which 
wind  up  on  huge  drums  in  the  power 
house.  Very  little  power  is  required  inas- 
much as  big  counter  weights  are  used  which 
practically  pull  in  the  wheel  themselves. 
Only  a small  amount  of  power,  let  us  say  a 
50  H.P.  motor,  is  required  to  bring  the 
wheel  back  to  land.  On  its  outward  trip 
practically  no  power  is  required,  the  wheel 
running  down  the  incline  by  gravity,  the 
traction  cable  simply  paying  out ; the  action 
is,  of  course,  under  the  control  of  the  men 
at  the  power  house,  who  will  see  to  it  that 
the  wheel  docs  not  go  too  fast  for  reasons 
which  will  be  apparent  hereafter. 

Let  us  now  take  an  imaginary  trip  in  this 
future  sea-going  Ferris  wheel,  and  see  what 
happens. 

After  paying  our  fare,  we  ascend  by 
means  of  elevators  on  to  a loading  plat- 
form, and  we  will  find  that  there  are  three 
such  platforms.  The  cars  of  the  Ferris 
wheel  come  into  a resting  position  level 
with  the  platforms,  the  top  platform  and 
the  bottom  platform  each  accommodating 
one  car.  while  the  second  and  third  plat- 
forms each  accommodate  two  cars.  The 
device  is  made  so  that,  inasmuch  as  there 
arc  six  cars  and  the  wheel  always  return- 
ing in  its  same  position,  the  cars  will  al- 
ways stop  at  their  assigned  platforms  and 
not  otherwise. 

We  now  enter  one  of  the  steel  cars,  each 
car  accommodating  24  persons.  There  is 
not  much  room  offered  us,  and  every  inch 
of  available  space  has  been  taken  advantage 
of.  as  we  must  not  have  too  much  buoy- 
ancy, otherwise  it  will  take  too  great  a 
weight  to  pull  the  cars  down  below  the 
level  of  the  water.  For  that  reason  the 
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Passengers  In  the  Water-tight  Cars  Experience  the  Novel  Sensation  of  First  Rising  Up  Into  the  Sky  Only  to  Be  Submerged  Into  the 
Water.  The  Maximum  Immersion  is  About  50  Feet.  The  Experience  Which  Is  Gained  In  Submarine  Building,  Makes  It  Possible  for  Us 
to  Make  the  Cars  Thoroly  Safe  In  All  Respects,  Without  the  Passengers  Undergoing  Any  Risks  Whatsoever.  A Novel  Means  for  Load- 
ing and  Unloading  the  Cars  is  Shown  as  Well  In  the  Present  Invention,  Which  Does  Away  with  the  Tedious  Starting  and  Stopping  of 
the  Old-time  Ferris  Wheel.  The  Sea-going  Ferris  Wheel  Will  Probably  Be  Built  At  Coney  Island  Next  Season. 


ceiling  or  roof  of  the  car  is  very  low. 

There  is  just  enough  room  in  the  cars  to 
allow  people  to  sit  comfortably,  and  when 
the  car  is  full  there  is  not  much  room  left. 

We  note  that  the  windows  are  made  of 
thick  plate  glass  one  inch  thick,  and  that 
the  room  can  be  lighted  by  electric  lamps, 
fed  from  a storage  liattery  placed  under 
the  seats.  It  being  a hot  summer  day,  sev- 
eral small  fans  are  kept  running  to  circulate 
the  air.  , \\’e  note  the  thick.  mas.sive  steel 
walls  of  the  car,  and  our  particular  atten- 
tion is  directed  to  the  steel  door  which 
slides  up  and  down  like  a window  in  air 
and  water-tight  brass  fittings.  This  door 
IS  raised  and  lowered  by  means  of  a rack 
and  pinion  and  forms  an  absolutely  water- 
tight closure,  which  does  not  permit  a drop 
of  water  to  get  by.  Similar  water-tight 
doors  are  used  on  all  of  our  battle-ships 
and  modern  steamers,  which  connect  the 
bulk  heads,  and  which  can  bear  enormous 
water  pressures  without  allowing  a drop  of 
water  to  leak. 

_ All  the  cars  being  loaded  simultaneously 
in  less  than  two  minutes,  we  faintly  hear  a 
shrill  whistle  outside,  and  we  are  off. 
Slowly  and  majestically  the  big  wheel 
begins  moving,  and  keeps  on  moving  at  a 
steady  gait.  The  sea-going  Ferris  Wheel  is 
not  intended  as  a racing  device — quite  the 
contrary,  it  only  moves  at  about  three  or 
four  miles  per  hour.  Pretty  soon  the  wheel 
begins  to  dip  into  the  water,  and  as  our 
particular  car  is  way  up  in  the  sky,  we  have 
as  yet  to  experience  our  first  “dip"  into  the 
ocean.  In  a few  seconds,  we  dive  into  the 
gracefully,  and  we  experience  the 
Infilling  sensation  of  sinking  into  the  green 
ocean  water,  while  the  spray  of  the  big 
waves  break  against  the  tnick  glass  wind- 
ows, slightly  swaying  the  car.  T ruly  enough. 


here  is  sensation  and  excitement  sufficient 
to  please  the  most  blase.  Down,  down  we 
go,  and  we  note  that  the  sunlight  becomes 
dimmer  and  dimmer  as  we  dip  further  into 
ihe  water.  This,  however,  only  lasts  for 
a few  seconds,  and  suddenly  we  are  aware 
that  we  seem  to  be  moving  backwards.  The 
reason  of  course  is  that  the  car  is  now  go- 
ing the  other  way,  and  soon  will  dip  out  of 
the  water  entirely.  In  a few  seconds,  we 
are  out  of  the  water  again,  and  are  soon 
once  more  high  up  in  the  air,  only  to  dip 
down  still  deeper  into  the  water  than  the 
first  time.  As  we  go  down  for  the  last  time, 
we  know  that  we  are  about  50  feet  below 
the  water  level,  and  here  it  is  almost  dark, 
verv'  little  sunlight  coming  down  to  this 
depth. 

The  attendant  now  turns  on  a little 
searchlight,  and  we  can  see  small  and  large 
fish  swimming  about  curiously.  At  the  end 
of  the  track,  we  also  make  out  the  dim  out- 
line of  a stranded  steamer  buried  in  the 
sand  many  years  ago.  It  gives  us  a good 
view  of  what  a sunken  steamer  looks  like, 
and  how  it  has  disintegrated  with  age.  As 
the  wheel  only  stops  for  a few  seconds,  we 
have  not  much  time  to  notice  all  the  sub- 
marine wonders,  for  soon  the  wheel  starts 
rolling  back,  and  we  dip  out  of  the  water 
once  more. 

We  note  -that  every  time  the  car  dips  out 
of  the  water,  an  attendant  turns  a hand 
wheel,  which  is  for  the  purpose  of  renew- 
ing the  air  in  the  car.  A pipe  connects 
somewhere  with  the  roof  of  the  car.  and 
this  pipe  lets  in  fresh  air  every  time  the  car 
rises  from  the  water.  A funnel-shaped 
cover  prevents  the  water  from  entering  the 
car  when  air  is  let  in.  while  a suction  fan 
forces  fresh  air  into  the  car.  This  change 
of  air  is  greatly  welcomed  because  there  is 
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not  too  much  air  in  the  cars  anyway,  and 
while  the  entire  trip  only  lasts  about  20 
minutes,  and  tho  the  original  air  would  be 
sufficient  to  keep  everyone  comfortable  dur- 
ing this  time,  it  is  far  better  that  the  air 
should  be  renewed,  giving  the  passengers  a 
chance  to  get  a breath  of  clean  and  fresh 
sea  air. 

Soon  we  are  back  on  terra  firtiia  once 
more,  and  arrive  at  our  unloading  platform. 
The  door  is  slid  open,  and  we  emerge  to 
make  room  for  subsequent  passengers. 

So  far  for  the  whole  trip.  Our  illustra- 
tion shows  the  other  items  which  the  pas- 
sengers do  not  see.  For  instance,  there  are 
two  pilot  houses  attached  to  the  hubs  of 
the  wheel.  Each  one  of  these  pilot  houses 
has  a semaphore  arrangement  on  top  of  its 
litile  housing,  which  is  used  by  the  pilot  to 
inform  the  land  station  in  case  anything 
goes  wrong,  but  more  for  the  purpose  to 
start,  stop,  or  accelerate  the  speed  of  the 
wheel  or  for  any  other  purpose.  The  pas- 
senger cars  have  a triangular  attachment  at  ' 
the  bottom  for  two  reasons.  If  the  car  was 
entirely  flat,  it  would  have  difficulty  in 
making  its  dive  into  the  water.  Secondly, 
inasmuch  as  we  have  a large  buoyant  body 
in  the  form  of  the  car  itself,  we  must  weight 
it  down  to  such  an  extent  that  it  will  not 
float.  If  it  were  floating,  then  the  car  would 
overturn  and  spill  the  passengers  inside  of 
the  car.  For  that  reason,  the  triangular 
appendage  of  the  car  is  weighted  with  iron 
to  overcome  the  natural  buoyancy  of  the 
car.  A good  percentage  of  the  buoyancy  of 
the  car  itself  has  been  destroyed  by  the 
great  weight  of  the  car  (built  of  steel),  ' 
but  this  is  not  sufficient  to  sink  it,  hence  the 
ballast  weight  is  needed.  It  is  necessary  I 
also  to  have  the  car  good  and  heavy  for  if 
{Continued  on  page  205)  • 
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A UNIVERSE  with  four  dimensions. 

Stars  that  seem  to  twinkle  in  one 
place  and  really  hang  in  another  sec- 
tion of  the  sky. 

Yardsticks  that  are  longer  east 
and  west  than  if  lying  north  and  south. 

Light  with  weight  that  jars  the  earth 
when  sunbeams  fall. 

These  are  bits  of  the  now  famous  Ein- 
stein theory  of  “The  Relativity  of  Earth- 
Motion  and  Ether-Motion.’’  Einstein,  phi- 
losopher and  mathematician,  based  his  pro- 
found yet  fantastic  theory  upon  experiments 
performed  with  a marvelously  delicate 
measuring  instrument,  the  “interferometer,” 
invented  by  Dr.  Albert  A.  Michelson,  of  the 
University  of  Chicago. 

Scientists  have  long  endeavored  to  deter- 
mine the  absolute  motion  of  the  earth  thru 
space.  It  is  known  that  the  earth  swings 
■around  the  sun  and  that  the  entire  solar  sys- 
[tem  is  moving  toward  the  constellation  Her- 
: ules  at  the  rate  of  twelve  miles  per  second. 


or  400,000,000  miles  per  day.  However,  as 
scientists  have  not  been  able  to  measure  the 
motion  of  Hercules,  they  still  do  not  know 
the  absolute  motion  of  the  earth.  In  1880 
Professor  Michelson  attacked  the  problem 
of  determining  the  motion  of  the  earth  with 
reference  to  the  ether,  the  all-pervading  me- 
dium that  fills  interstellar  space. 

He  eventually  overcame  the  tremendous 
experimental  difficulties  in  connection  with 
this  problem ; but  no  motion  of  the  earth 
with  respect  to  the  ether  was  found.  This 
result  came  as  a profound  surprise  to  the 
entire  scientific  world.  It  does  not  mean 
that  there  is  no  motion  relatively  between 
the  earth  and  the  surrounding  ether ; but  a 
number  of  basic  scientific  theories  must  be 
revised  to  account  for  this  new  condition. 

In  order  to  solve  this  problem  Professor 
Michelson  invented  the  “interferometer.” 
This  instrument  is  fifty  times  more  power- 
ful than  an  absolutely  perfect  microscope 
would  be.  The  microscope’s  power  is  lim- 
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ited  by  the  length  of  a light  wave;  and  the 
smallest  distance  it  can  reveal  is  one-half  a 
wave  length,  or  one  hundred-thousandth  of 
an  inch.  By  utilizing  the  properties  of  light 
in  another  manner,  the  interferometer  can 
reveal  distances  equivalent  to  one  five-niil- 
lionth  of  an  inch!  The  microscope  has  been 
of  immense  value  both  in  scientific  work 
and  in  practical  life;  and  the  invention  of 
the  interferometer,  an  instrument  fifty  times 
more  powerful,  is  in  itself  an  achievement 
that  should  win  for  Professor  Michelson 
undying  fame. 

He  used  this  instrument  to  aid  him  in 
measuring  the  standard  meter,  the  founda- 
tion of  the  me'tric  system,  in  terms  of  infi- 
nite exactitude  and  in  a manner  that  will 
make  this  unit  perpetual.  The  original  me- 
ter length  is  a rod  of  solid  platinum  care- 
fully preserved  in  Paris ; but  scientists  have 
long  worried  over  the  possibility  of  its  de- 
struction. In  1893  an  international  commis- 
{Continiied  on  page  231) 
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• "ig.  1.  Dr.  Albert  A.  Michelson,  of  Chicago,  Famous  American  Physicist,  Whose  Work  Is  Said  to  Have  Inspired  the  Basis  of  the  Einstein 
Theory.  Fig.  2.  Dr.  Michelson’s  “Interferometer.”  In  Measuring  Small  Changes  in  Distances  or  Angles,  This  Instrument  Is  Fifty  Times 
i;|'  is  Strong  as  the  Most  Powerful  Microscope  Which  Can  Ever  Be  Made.  Fig.  3.  Prof.  Michelson’s  "Harmonic  Analyzer”  for  Analyzing  Spec- 
ral  Lines  Into  Their  Constituent  Parts.  Fig.  4.  Prof.  Michelson’s  “Echelon  Spectroscope”  Which  Has  a Glass  Grating  Containing  Fifteen 

Thousand  Parallel  and  Equally  Spaced  Lines  to  the  Inch. 


IT  is  really  remarkable,  in  fact  astound- 
ing, to  what  extent  motion  picture 
actors  and  actresses  will  go  in  order 
to  furnish  the  “Movie”  thrillers 
which  we  so  delight  to  view  from  a 
nice  cosy  box  seat.  While  we  take  life 
easy  the  “cast”  works  overtime  to  send  us 
thru  all  kinds  of  imaginary  feelings  of 
torture,  suspense  and  mystery.  There  is 
no  branch  of  science  which  is  not  used  in 
some  way  or  other  to  furnish  the  jaded 
theatre-goer  with  these  remarkable  hair- 
raising  adventures.  Spiritualism  being  one 
of  the  paramount  topics  of  discussion  all 
over  the  world  at  present,  this  4th  dimen- 
sion scientific  theorism  is  brought  into 
play  in  making  the  thrilling  Vitagraph 
photoplay  “Smashing  Barriers”  a success. 

William  Duncan,  playing  the  leading 
role,  is  an  athlete  of  exceptional  merit  and 
is  ably  supported  by  the  leading  lady,  Edith 
Johnson,  who  willingly  attempts  some  of 
the  most  daring,  hair-raising  stunts  imagin- 
able, whereby,  aided  by  good  fortune  and 
a sure  hand,  her  life  is  saved  time  and  again. 
Don’t  think  for  a moment  that  these  scenes 
are  “faked,”  dear  reader  1 The  realistic 
photoplay  must  combine  with  it  the  actual 
daredevil  and  reckless  stunts  in  order  to 
have  the  true  gripping  effect  required  by 
the  serials.  Some  of  -these  serial  film  plays 


have  been  so  ably  staged  that  they  exercise 
such  a hold  upon  the  public  that  the  in- 
stallments of  the  serial  are  never  mist, 
from  Little  Johnny  to  Old  Grandad. 

This  is  particularly  true  of  the  photo- 
play just  mentioned.  Take,  for  instance, 
the  three  scenes  showing  the  “Crystal 
Gazing”  and  subsequent  acts,  which  clearly 
demonstrate  the  elaborateness  of  such  a 
display.  The  chair  made  to  order  and  the 
immense  revolving  floor  alone  present  mute 
testimony  as  to  what  extent  a modern 
photoplay  producer  will  go  in  order  to 
furnish  something  strange,  something  with 
that  ever-sought-for  “thrill,”  and  at  the 
same  time  hold  both  the  newcomers  and 
those  who  have  mist  the  first  few  install- 
ments. So  in  this  case,  after  fabulous 
sums  were  spent  in  order  to  construct  a 
revolving  floor  the  chairs  of  which  were 
bolted  down,  the  mechanism  for  revolving 
the  floor  had  to  be  built  strong  enough  to 
withstand  the  abnormal  condition  that  it 
was  put  to,  and  the  chairs  themselves  con- 
structed in  such  a manner  as  to  firmly  lock 
the  occupants  in  place  so  that  when  the 
floor  w-as  revolved  there  would  be  no 
danger  of  them  slipping  from  their  bonds 
to  go  crashing  down  into  the  room  below. 
By  wdiat  miraculous  power  the  occupants 
in  the  chairs  maintain  their  position  is  not 


known  particularly,  inasmuch  as  the  chair 
itself  seems  to  be  quite  weak,  but  the  fact 
remains  that  they  revolve  completely  until 
they  are  in  an  inverted  position  and  photo- 
graphs of  them  suspended  from  the  ceiling 
of  the  room  below  are  shown  in  the  serial. 

The  story  itself  is  one  in  which  countless 
wrecks,  tons  of  dynamite  and  T.N.T.  and 
scores  of  hair-breadth  escapes  figure  and 
were  it  not  for  the  wonderful  physique  of 
the  actors  it  would  be  utterly  impossible 
to  conduct  a serial  so  rich  in  ideas  as  this 
one.  The  three  photographs  show  the 
spiritualists  in  the  den  of  the  treacherous 
clairvoyant. 

Then  the  exceptionally  clever  Vitagraph 
photoplay  serial,  "The  Invisible  Hand,” 
starring  Antonio  Marino  and  Pauline  Cur- 
ley, is  found  to  be  equally  as  elaborate  as 
the  one  just  mentioned,  and  with  as  many 
“thrills” — featuring  submarine  caves,  poison 
gas,  dynamite,  airplane  and  submarine  ac- 
tivities and  in  fact  every  thrill  that  can 
possibly  be  produced  on  land,  sea,  in  the 
air,  or  in  the  water. 

This  story  is  a detective  serial  of  the 
very  unusual  high-class  type  in  which  the 
heroine  does  some  exceedingly  thrilling 
and  strength-daring,  daredevil  stunts.  There 
are  very  few  heroines  who  can  run,  jump, 
(Continued  on  page  235) 


The  First  Scene  of  the  Vitagraph  Serial  “Smashing  Barriers.” 
By  the  Press  of  a Button  on  the  Tabie  Automatically  the 
Chairs  in  Which  They  Are  Sitting  Become  “Alive,"  and  They 
Are  Imprisoned  by  the  Bonds. 


When  the  Hero  Enters  He  Finds  the  Room  Empty,  While  the 
Poor  Victims  Are  Hanging  in  an  Inverted  Position  from  the 
Ceiling  of  the  Floor  Below.  Above — an  Elaborate  Radio  Sta- 
tion in  Vitagraph  Serial,  “The  Invisible  Hand.” 
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The  announcements  made  during  re- 
cent months  concerning  proposed  in- 
stallations of  automatic  telephone 
erjuipment  in  several  of  the  larger 
cities  of  the  United  States  have  come 
with  rather  dramatic  suddenness  to  those 
I'  who  have  been  unacquainted  with  the 
trend  of  affairs  in  the  telephone  world.  To 
men  who  have  been  intimately  associated 
|i  with  the  telephone  industry  it  has  been  no 
surprise  at  all,  but  rather  the  logical  out- 
!'  come  of  the  events  of  the  past  few  years, 
i;  Automatic  telephony  is  by  no  means  an 
''  inno\ation.  The  advantages  of  machine 
|i  made  connections  have  been  recognized  al- 
most from  the  beginning  of  the  telephone 
art,  and  it  is  now  almost  thirty  years  since 
j;  the  first  public  automatic  exchange  was  in- 
stalled.  In  the  early  years  of  the  art,  the 
[I  apparatus  was  necessarily  crude  and  its 
adoption  for  public  use  gradual.  At  the 
;;;  time  that  it  was  first  put  into  use,  telephone 
'!  service  consisted  of  hardly  anything  more 
' complex  than  simple  party-to-party  calling 
and  it  was  to  relieve  the  operators  of  this 
burden  that  the  automatic  system  was  origi- 
nally conceived.  The  development  of  the 
' telephone  during  the  last  thirtj^  years  has 
’ been  phenomenal.  That  the  automatic  sys- 
tem has  met  every  requirement  that  has 


By  Mo  Eo  CILAFBiAM* 

been  demanded  of  manual  systems  would 
not  be  stating  the  case  fully.  The  auto- 
matic system  has  been  developed  to  a point 
where  it  can  do  anything  that  can  be  done 
with  a manual  system,  and  most  things  Ijet- 
ter  and  more  economically. 

ADVANTAGES  OF  AUTOMATIC  TELEPHONE 
SYSTEM. 

The  ad\antages  accruing  from  the  elimi- 
nation of  the  operator  alone  are  many  and 
are  too  well  known  to  need  enlarging  upon 
here.  There  are,  however,  many  other  ad- 
vantages not  so  generally  known.  Chief 
among  these  are  : Absolute  privacy  ; rapidity 
of  connections ; immediate  signals  indicat- 
ing condition  of  called  line;  instantaneous 
release  of  connections  upon  replacement  of 
receiver;  constant  and  uniform  service  day 
and  night.  To  the  operating  company  also 
the  system  has  decided  economical  advan- 
tages, as  follows : Saving  of  operators’ 

wages,  training  expenses  and  accommoda- 
tions ; economy  of  space ; economy  in  line 
construction ; low  maintenance  charge  and 
long  life. 

The  matter  of  economy  in  building  space 
can  be  easily  appreciated  when  it  is  con- 
sidered that  often,  when  a manual  exchange 
is  converted  to  automatic,  it  has  been  found 
possible  to  install  the  complete  automatic 


unit  in  the  space  that,  up  to  that  time,  had 
been  used  for  operators’  recreation,  lunch 
and  locker  rooms. 

Great  economy  in  line  construction  is 
made  possible  'because  of  the  flexibility  of 
automatic  equipment.  While  the  size  of  a 
manual  office  has  definite  limitations,  there 
is  no  limit  to  the  number  of  lines  that  may 
be  placed  in  one  automatic  office.  On  the 
other  hand,  the  nature  of  automatic  equip- 
ment is  such  that  in  communities  where  the 
telephone  traffic  is  distributed  over  a con- 
siderable area,  it  may  be  subdivided  into 
small  units  and  operated  advantageously  in 
a number  of  widely  separated  offices. 

The  general  plan  of  an  automatic  ex- 
change divides  the  number  of  lines  into 
groups  and  sub-groups,  and  100  lines  form 
a minor  group  or. unit.  A thousand  line 
system  is  built  up  by  grouping  together  ten 
100-line  units  and  providing  means  to  select 
the  particular  unit  desired.  Larger  systems 
are  built  up  by  grouping  a number  of  1,000 
line  systems  together  and  providing  means 
to  select  the  particular  1,000  line  system 
containing  the  desired  line. 

Almost  from  the  beginning  automatic 
telephony  has  followed  this  plan  of  trunk- 
ing by  groups.  The  process  of  selecting  a 
(Continued  on  page  225) 


The  Above  Illustrations  Show,  1 — Calling  a Number  on  the  Auto- 
matic Telephone  by  Placing  the  Finger  in  the  Ring  Over  Each  De- 
,ii  , sired  Digit,  Rotating  the  Ring  to  the  Fixt  Stop  and  Reieasing  the 
i;-  Ring  for  Each  Successive  Number. 

,|l|,  2 — Large  Automatic  Telephone  Exchange — Not  a Girl  in  Sight! 

i?;!'!  3 — Close-Up  of  One  of  the  “Connector  Switches”  Which  Help  to 

jj,;  Select  the  Called  Subscriber's  Telephone  Circuit.  The  Switch  Arms 
I May  Be  Lifted  to  Any  Desired  Tier  of  Contacts  and  Rotated  at  Any 
ji;,'  Level,  All  by  Sets  of  Electro- Magnets,  Operated  by  the  Calling  Sub- 
!;R  scriber’s  Instrument.  If  the  Line  Is  Busy  You  Hear  the  “Busy 
Tone”  in  Your  Receiver. 


4 —  The  “Line  Switch” — the  First  Selecting  Mechanism  Actuated  by 
the  Subscriber  Calling  Thru  the  Agency  of  His  “Dial-Switch”  on 
His  Instrument.  The  Electro- Magnet  at  the  Left  Actuates  the 
Switch  Arm.  In  Spite  of  the  Several  Switches  Thru  Which  a Party 
Is  Called,  the  Total  Time  for  Called  Is  But  8 to  10  Seconds  Usually, 
Which  Compares  Favorably  and  in  Fact  Surpasses  Most  Manually 

Made  Calls. 

5 —  Showing  100  Subscribers’  Lines  Arranged  in  Banks  with  Selector 
Switch  Arm,  Raised  and  Lowered  as  Well  as  Rotated  by  Magnets 

and  Pawls. 

6 —  Simple  Circuit  Finder,  or  Automatic  Selector,  for  Exchange  of  10 

Subscribers. 


Of  the  Automatic  Electric  Company. 
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SWITCHBOARD 


DETAIL  OF  PHONOGRAPH 
TRANSMITTER 


Instead  of  Reading  a Newspaper  We  May  Tomorrow  Call  Up  “Via  Telephone,’’  and  Ask  for  the  Latest  “Social,”  “Sport”  or  “Financial” 
Information  and  Hear  the  “News”  Spoken  Over  the  Telephone  from  a Phonograph.  This  Invention  Will  Be  a Great  Boon  to  the  Blind  in 
Many  Ways,  and  Instead  of  Having  to  Read  by  Raised  Letters,  Besides  Missing  the  Latest  News,  Those  Whose  Sight  Is  Deficient  May 
Hear  the  Latest  News  When  the  Newsophone  as  Its  Inventor  Calls  It,  Is  Put  into  Service. 
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■A  AND  8 WANT 
"SPORT  NEWS" 


NSTEAD  of  chasing  out  “Bill”  the  of- 
lice  boy  for  a copy  of  the  latest  “Ux- 
tre-ee-e”  detailing  with  horrible  fidel- 
ity, the  latest  murder,  scandal  and  I. 
W.  W.  outrage,  you  will  in  the  near 
future,  with  the  “Newsophone,”  the  latest 
scientific  distributing  idea  created  by  Mr. 
Lewis  Yeager  of  Spokane,  Washington,  sim- 
ply call  up  on  your  regular  telephone  and 
ask  for  the  specific  news  wire  you  are  in- 
terested in. 

The  present  plans  call  for  a comparatively 
simple  arrangement  of  the  news  wires  which 
may  be  centralized  at  either  the  newspaper 
headquarters,  or  at  the  offices  of  some 
large  news  distributing  syndicate  such  as 
the  Associated  Press  offices  in  the  larger 
cities.  The  telephone  subscriber  who  wishes 
the  latest  Social,  Sport  or  others  news  will 
simply  call  “Central”  and  ask  for  the  news 
wire.  In  a moment,  the  operator  at  the 
news  headquarters  will  ask  which  news  the 
subscriber  desires,  and  having  ascertained 
this,  will  immediately  connect  his  line  with 
the  proper  N ewsophone  instrument,  and 
the  newsophone  is  nothing  more  or  less 
than  our  old  friend  the  phonograph  brought 
forth  with  a new  dress,— in  other  words, 
the  news  that  you  now  read  is  recorded 
vocally  on  a wax  record  so  that  when  you 
want  to  hear  all  about  the  latest  suicide, 
divorce  scandal,  or  what  is  happening  to 


Latest  ESectff’Ical  Iia® 
v©2ati©Ea  t©  Fs’©'^idle 
‘’‘^Hews^’^vla  TeHeplhoim© 
at  Low  Cost 

little  Mary  Bickford  and  “Doug”  Fairbanks, 
or  how  many  points  B.  & O.  stock  dropt 
today,  it  will  be  spoken  to  you,  in  a pleasant 
voice. 

Apparatus  and  plans  for  voluminous 
newsophone  service  have  not  reached  a 
stage  where  the  particular  voice  used  has 
been  decided  upon,  but  eventually  it  may 
be  possible  to  ask  for  any  register  of  voice 
you  like,  tenor,  baritone  or  bass, — with 
male  voices  for  the  ladies  and  delicately 
shaded  female  voices  for  the  “gents.” 

Think  what  a boon  the  newsophone  will 
be,  once  it  is  put  into  regular  service  dur- 
ing the  summer,  when  the  baseball  fans 
pester  the  life  out  of  telephone  operators, 
and  also  the  fifty-seven  other  varieties  of 
“telephone  bugs”  who  want  to  know  all  the 
latest  doings  from  what  the  weather  is 
going  to  be  a week  hence,  down  to  the 
latest  gossip  on  the  “Mexican  situation.” 

HOW  THE  NEWSOPHONE  WORKS. 

The  newsophone  as  outlined  by  Mr. 
Yeager,  possesses  some  very  fine  possibil- 
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ities  and  while  the  service  rendered  by  it 
might  seem  to  entail  a very  large  expen- 
diture of  money  to  make  the  initial  install- 
ment of  the  apparatus,  distributing  switch- 
boards, etc.,  this  is  not  so  gigantic  as  it 
might  at  first  seem.  This  is  so  for  one 
reason,  and  that  is,  that  the  various  kinds  of 
“news”  furnisht  would  be  limited  to  prob- 
ably a few  dozen  different  varieties  such 
as  stock  news,  social  news,  steamship  ar- 
rivals and  sailings,  accidents,  marriages, 
deaths,  etc.  Moreover,  but  one  phonograph 
record  containing  any  of  these  specific 
news  items  is  required  to  supply  any  num- 
ber of  subscribers  with  news  simultane- 
ously, should  a number  of  them  call  up  at 
the  same  time. 

Simply  explained,  this  can  be  conceived 
of  in  this  way:  In  the  old  Edison  type 

phonographs,  especially  when  it  was  first 
introduced,  there  were  many  times  when 
instead  of  reproducing  the  music  thru  a 
horn,  a multiple  set  of  rubber  ear  tubes 
was  fitted  to  the  reproducer  chamber  on 
the  phonograph,  and  each  member  of  the 
family  placed  a set  of  the  tubes  in  their 
ears.  Thus,  as  many  as  five  or  six  could 
listen  at  the  same  time  and  enjoy  the  music. 

The  Newsophone  is  nothing  more  nor  less 
than  a glorified  phonograph  and  which  in 
its  final  development,  will  require  some  of 
(Continued  -on  page  207) 


By  B0HAIL®  MAC  GIFIEOOR 

LATE  CAPTAIN,  U.  S.  SIGNAL  CORPS,  STAFF  OF  MAJOR  GENERAL  SQUIER 


ORDINARY  “bare  wires”  for  carry- 
ing telephone  and  telegraph  mes- 
sages thruout  the  world,  in  the  place 
of  the  present  highly  expensive  and 
delicate  cables — this,  revolutionary 
as  it  may  seem,  is  the  very  latest  proposal 
of  Major  General  George  O,  Squier,  Chief 
Signal  Officer  of  the  United  States  Army, 
5'Iajor  General  Squier,  whose  remarkable 
developments  in  the  field  of  cable  and  radio 
have  attracted  world-wide  attention  in  re- 
cent years,  renders  the  use  of  bare  wires 
placed  in  the  sea  possible  for  the  transmis- 
sion of  messages  thru  the  application  of 
“wired  wireless,”  which  he  announced  about 
eight  years  ago,  and  which  already  is  in 
commercial  use  in  the  United  States. 
“Wired  wireless,”  popularly  described,  is  a 
combination  of  radio  and  the  old  system  of 
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the  Signal  Corps,  were  conducted  between 
Fort  Hunt,  Virginia,  and  Fort  Washington, 
Maryland,  which  are  across  the  Potomac 
river  from  each  other  and  which  are  about 
4,000  feet  apart, 

TALKING  OVER  BARE  WIRE  IN  WATER. 

Here  telephone  communication  has  been 
fcStablished  over  a bare  wire  placed  in  the 
Potomac  river  and  weighted  down  with 
bricks  tied  to  a clothes  line,  to  prevent  it 
from  becoming  entangled  with  river  steam- 


Major  General  Squier  explained  the  theory 
to  Lieutenant  Colonel  Mauborgne,  who  im- 
mediately declared  his  belief  that  the  scheme 
was  feasible. 

They  realized  the  revolutionary  aspect  of 
the  work  they  had  undertaken ; they  knew 
that  for  years  ocean  cables  had  been  laid 
at  the  greatest  expense — in  excess  of  $2,000 
a mile  with  prices  as  they  were  before  the 
war — and  that  even  the  slightest  break  in 
a cable  put  it  out  of  commission,  necessi- 
tating its  repair  by  a cable  ship  after  a 
wearying  search. 

Their  experiments  brought  scant  results 
at  first,  but  they  went  ahead,  firmly  con- 
vinced that  there  was  a way.  They  placed 
the  wire  in  the  water,  placing  a ground  con- 
nection at  either  end,  but  this  did  not  work. 
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THEN  COVERED  WITH  EARTH. 


BOTH  TRIED  IN  SEPARATE  EXPERIMENTS. 


The  Latest  Thing  in  “Wired  Wireless”  as  Carried  Out  Under  the  Direction  of  Major  Gen.  George  O.  Squier;  Telegraph  and  Telephone 
Messages  Were  Transmitted  Over  a Bare  Wire  Three-fifths  of  a Mile  Buried  Underground,  and  Also  Immersed  in  the  Potomac  River, 
as  Shown.  Upper  Left-Hand  Photo  Shows  Apparatus  Used  on  Pier  on  River  Bank.  Lower  Left-Hand  Photo  Shows  Members  of  Signal 
Corps,  U.  S.  A.,  With  Pier  Apparatus.  Upper  Right-Hand  Photo  Shows  Close-Up  of  Radio  Apparatus  Used.  Lower  Right-Hand  Photo, 
Officer  Is  Colonel  J,  O.  Mauborgne,  With  Signal  Corps  Laboratory  Apparatus,  and  Assistant 


wire  communication,  in  which  the  wire  is 
used  as  the  guide  for  the  radio,  thereby  per- 
mitting transmission  with  a minimum  of  en- 
ergy and  with  the  fullest  extent  of  secrecy, 
which  radio  ordinarily  does  not  possess. 

Up  to  the  present  time  “wired  wireless,” 
which  some  of  the  Chief  Signal  Officer’s 
close  associates  have  come  to  call  “Squiered 
wireless,”  has  been  used  for  telephony  and 
telegraphy  on  land  lines,  under  favorable 
conditions.  There  never  was  any  attempt 
before  to  apply  it  to  lines  placed  in  the 
water — the  ordinary  type  of  cable,  with  its 
heavy  armor  to  prevent  damage  to  the  wires 
— stood  supreme  for  such  long-distance 
communication. 

Vacuum-tube  amplifiers,  however,  make 
possible  the  communication  over  bare  wires 
placed  in  the  water,  which  has  been  proven 
beyond  the  shadow  of  a doubt  in  a long 
series  of  experiments  that  have  been  going 
on  under  the  direction  of  Major  General 
Squier  in  the  vicinity  of  Washington.  The 
experiments,  which  have  been  in  direct 
charge  of  Lieutenant  Colonel  J.  O.  Mau- 
borgne, chief  of  the  engineering  division  of 


ers.  It  has  been  possible  to  send  and  re- 
ceive telephone  messages  just  as  distinctly 
as  over  the  customary  lines  maintained  un- 
der the  most  favorable  conditions. 

What  has  been  done  over  this  short  dis- 
tance can  be  done  over  a longer  distance,  in 
the  opinion  of  Major  General  Squier,  who 
maintains  the  view  that  a principle  has  been 
established  which  will  have  the  most  far- 
reaching  effect  on  the  future  development 
of  cabling.  For  long-distance  communica- 
tion it  merely  is  a matter  of  the  proper 
current  and  sufficiently  powerful  vacuum- 
tube  amplifiers. 

The  idea  of  such  an  application  of  “wired 
wireless”  occurred  to  Major  General  Squier 
last  December,  in  studying  over  the  Naval 
development  during  the  war  which  enabled 
two  submarines  while  submerged  to  com- 
municate with  each  other  by  radio.  It 
proved  to  the  mind  of  the  Chief  Signal 
Officer  that  radio  currents  would  travel 
thru  water  just  as  well  as  thru  the  air,  and 
it  seemed  to  him  to  follow  that  such  a cur- 
rent could  be  guided  by  a wire  when  placed 
in  the  water. 


NO  GROUND  CONNECTION  USED. 

Finally,  after  numerous  trials  which  did 
not  seem  to  be  sufficient,  it  happened  that 
Colonel  Mauborgne  accidentally  discon- 
nected the  ground  connection.  Surprising 
as  it  may  seem,  the  line  went  into  operation. 

On  reporting  the  incident  to  General 
Squier,  that  the  line  worked  when  no 
ground  connection  was  used,  Colonel  Mau- 
borgne learned  that  General  Squier  had  dis- 
covered that  the  same  thing  had  happened 
to  him  while  conducting  a series  of  experi- 
ments ten  years  before.  He  turned  to  his 
note  books,  producing  the  record  of  the 
operation  of  such  a line  on  land  without  the 
use  of  a ground  connection.  The  scientific 
reason  for  this  is  as  yet  not  altogether  clear 
to  those  who  are  conducting  the  experi- 
ments, but  it  is  the  subject  of  study. 

With  the  line  working  successfully  thru 
the  Potomac  river,  the  officers  set  about  to 
see  what  might  be  done  with  a bare  wire 
buried  in  the  earth.  The  Signal  Corps  can- 
tonment at  Little  Silver,  N.  j..  Camp  Alfred 
(.Continued  on  page  222) 
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Tele-photography  Across  the  Atlantic  Has  Seemed  Almost  Impossible, 
Even  in  the  Present  Day  of  Wonderful  and  Startling  Inventions. 
However,  Professor  Korn,  Well  Known  for  His  Results  in  Tele- 
photography, Has  Developed  a New  System  of  Building  Up  a 
Picture  by  Dots  of  Varying  Magnitude,  Each  of  Which  Has  a Special 
Code  Letter,  So  That  Photos  Can  Be  Telegraphed.  Cabled  or  Radioed 
Practically  Any  Distance. 


By  ID)lR,o  AILFM.ISID)  QIRA.DEHW]IT^ 


ONE  of  the  most  remarkable  inven- 
tions perfected  during  the  war — 
independently  of  any  strategic  con- 
siderations, no  doubt  — is  Prof. 
Arthur  Korn’s  Transatlantic  Tele- 
photography. 

Our  readers  are,  of  course,  conversant 
with  the  Professor’s  transcontinental  tele- 
photography, which  previous  to  the  World 


Mew  Adl^aintee  °f  letters,  each  of  those  chosen 

— fourteen  in  all — corresponds  to  a given 
combination  of  holes  and  accordingly  to  a 
given  current  intensity  and  a certain  shade 
over  a telegraph  line,  in  order  at  the  other  of  dim  element;  these  letters  are,  like  an 
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end,  by  an  inversion  of  the  same  series  of 
operations  to  be  reconverted  into  variations 
of  luminous  intensity,  and  accordingly  into 
shades  reproducing  photographically  the 


War  made  part  of  the  routine  work  of  original  film  at  the  sending  station.  This  is 


some  prominent  European  dailies,  enabling 
photographic  pictures  of  people  and  events 
to  be  wired  from  Berlin  to  Stockholm, 
Copenhagen,  London,  Paris,  etc.,  as  well 
as  vice  versa.  This  process,  because  of 
the  enormous  capacity  of  _ transatlantic 
cables  and  the  resulting  inertia,  could  not 
be  adapted  for  transocean  service  and  a 
new  process  had  to  be  devised. 

In  its  first  stages  it  resembles  the  familiar 
method  used  for  transmission  on  trans- 
continental lines.  The  picture  to  be  trans- 
mitted, in  the  shape 
of  a translucid  film, 
is  wound  upon  a glass 
cylinder  performing  a 
rotation  round  its 
own  axis  as  well  as 
a slow  forward  move- 
ment in  the  direction 
of  the  latter.  All  the 
elements  of  the  pic- 
tures thus  pass  in 
turn  at  the  spot  where 
the  beams  of  a Nernst 
lamp,  of  very  con- 
stant luminous  inten- 
sity are  concentrated. 

After  traversing  a 
given  film,  element, 
these  beams  will 
strike  a selenium  cell, 
whose  resistance,  of 
course,  varies  in  ac- 
cordance with  their 
luminous  intensity ; 
these  fluctuations  of 
resistance  being  con- 
verted into  corres- 
ponding variations  of 
current  intensity  in 
the  circuit  comprising 
the  selenium  cell. 

Now,  whereas  in 
the  case  of  ordinary 
tele  - photography 
these  current  fluctua- 
tions are  transmitted 


not  feasible  in  the  case  of  transatlantic  tele- 
photography. 

Prof.  Korn,  therefore,  designed  a most 
ingenious  relay,  where  all  contacts  are  re- 
placed by  electric  sparks  and  arcs,  and  by 
the  intermediary  of  which  the  current  fluc- 
tuations are  made  to  act  on  a high-speed 
telegraph  of  the  Siemens  and  Halske  sys- 
tem where  each  current  intensity,  in  the 
perforated  strip,  produces  a given  combi- 
nation of  holes.  After  converting  these 
perforations  in  the  same  telegraph  into  a 


At  the  Left  a Reconstructed  Picture  Is  Shown,  Which  Was  Telegraphed  by  Code  Let- 
ters Over  a Long  Telegraph  Line.  The  Right-Hand  Photo  Shows  Dr.  Korn  Recon- 
structing This  Very  Picture  From  a Code  Telegram  on  His  Special  Typewriter,  Each 
Key  of  Which  Has  a Dot  of  Certain  Size  on  It.  Instead  of  a Letter,  These  Varying 
Dots  Making  Up  the  Picture, 


ordinary  cablegram,  transmitted  across  the 
ocean. 

What  there  is  received  at  the  other  end, 
then,  is  only  a series  of  several  thousand 
letters,  which  at  any  time  and  any  place 
desired,  can  be  reconverted  into  a picture 
faithfully  reproducing  the  original  photo- 
graph. Several  processes  can  be  used  in 
this  connection,  the  most  simple  (already 
employed  with  satisfactory  results)  being 
based  on  the  use  of  a special  typewriter, 
which  in  the  place  of  letter  type  carries 
at  the  end  of  each  lever  a small  circle  or 
square  of  dimensions  corresponding  to  the 
shade  exprest  by  the  letter  h.  question.  The 
stronger  the_  shade,  the  greater  will  be 
these  dimensions,  the  intensity  of  the  im- 
print on  the  paper 
thus  varying  in  pro- 
portion. The  letter 
“X”  indicates  the  end 
of  a line  and  the  be- 
ginning of  a new  one. 

By  simply  copying 
on  this  remarkable 
typewriter  the  cable- 
gram received  at  the 
distant  end  the 
original  picture  is 
thus  reproduced, 
element  for  element 
and  line  for  line.  The 
typewriter  will  prefer- 
ably be  operated  by 
electricity  or  comprest 
air,  thus  accelerating 
operation  and  render- 
ing it  more  uniform. 
By  subdividing  the 
cablegram  into  sev- 
eral portions,  each  of 
which  is  entrusted  to 
another  operator,  fur- 
ther speed  is  had. 

By  augmenting  the 
n u m b e r of  letters 
composing  the  scale 
of  shades  and  accord- 
ingly the  number  of 
component  elements 
of  thepicture  there  are 
obtained  more  deli- 
cate reproductions. 
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While  our  April  issue,  containing  the 
article  by  Mr.  H.  Gernsback,  “The  Physio- 
phone”  was  still  on  the  press,  we  received 
the  following  article  from  our  Paris  cor- 
respondent, Mr.  Jacques  Boyer.  It  appears 
that  Mr.  Charles  Henry,  Director  of  the 
Laboratory  of  Physiology,  has  ^worked 
along  the  same  lines  as  Mr.  Gernsback,  and 
discovered  the  identical  phenomenon  inde- 
pendently. It  should  be  noted  in  Mr. 
Boyer’s  article,  that  Mr.  Charles  Henry  evi- 
dently has  not  come  to  the  conclusion  that 
the  apparatus  can  be  used  to  transmit  music 
physiologically  to  the  deaf.  In  view  of  the 
extraordinary  co-incidence,  our  readers  will 
no  doubt  be  interested  in  the  article. 

Mr.  CHARLES  HENRY,  Director  of 
the  Laboratory  for  Physiological 
Sensations  of  the  Sorbonne, 

Paris,  has  invented  a novel  means 
which  he  terms  musical  electrisation 
and  which  he  claims  will  find  thera- 
peutic uses.  Our  readers  no  doubt 
know  that  the  d'Arsonval  alternating 
sinusoidal  currents  are  very  much 
superior  to  the  ordinary  faradization 
of  the  induction  coil.  Furthermore, 
such  sinusoidal  currents  are  much 
better  suited  to  the  human  system,  and 
do  not  produce  pain  or  great  con- 
tractions of  the  muscles. 

Also  after  Fourier's  theory  and  the 
experiments  of  Von  Helmholtz,  one 
can  consider  every  musical  sound  as 
the  sum  of  simple  sinusoidal  varia- 
tions which  are  1,  2,  3 n times 

less  great,  and  which  constitute  the 
harmonics  of  this  sound.  Mr.  Henry 
thought  that  he  could  obtain  inter- 
esting results  if  he  could  transform 
into  alternating  currents  these  har- 
monious sounds  which  the  human 
system  now  receives  by  the  sense  of 
hearing,  and  which  sounds  produce  a 
profound  and  greatly  varied  influence  upon 
the  human  system. 

To  verify  his  idea,  he  rigged  up  a simple 
experimental  outfit  shown  in  the  illustra- 
tion. As  an  electrical  generator  he  used 


a thermo-electric  couple  of  sixty-six  ele- 
ments which  furnishes  a constant  electro- 
motive force.  As  a sonorous  source  he 
uses  an  old-fashioned  music  box  which  can 
be  noticed  at 
the  feet  of 
the  operator 
in  our  illus- 
tration. Such 
a machine 
runs  for 
about  20 
minutes.  The 
tune  is 
changed 
simply  by 
changing  a 
metal  disc, 
which  latter 


Translation  of  Musical  Vibrations  Into  Elec- 
trical Ones  for  Therapeutical  Purposes  Is 
Suggested  by  a French  Inventor  Here  Shown. 

has  small  metallic  projections  on  the  re- 
verse side,  and  which  in  turn  engage  little 
prongs  of  a steel  harp ; thus,  giving  rise  to 
the  music. 

Air.  Charles  Henry  recognized  the 


physiological  influence  of  the  rhythm  and 
compared  it  with  the  physiological  effects 
obtained  by  electrifying  his  subjects  by 
means  of  alternating  currents.  These  he 
produced  by  means  of  a siren  placed  in 
front  of  a microphone.  The  current,  of 
course,  w'as  stepped  up  by  means  of  a small 
induction  coil. 

In  furtherance  of  his  experiments.  Air. 
Henry  placed  a 4 carbon  Hughes  micro- 
phone on  the  resonant  chamber  of  the  mu- 
sic box,  and  connected  the  microphone  with 
the  battery  on  one  side,  the  other  end  going 
to  the  primary  of  a little  telephone  induc- 
tion coil,  the  other  wore  returned  to  the 
battery. 

The  electrization  current  was  taken  off 
from  the  secondary  terminals  by  means  of 
two  wires,  and  the  regulation  electro- 
therapeutic  handles  or  sponges  as 
used  ordinarily  were  then  connected. 
A rheostat  placed  in  circuit  with  the 
microphone  regulated  the  intensity  of 
the  primarj'  current. 

The  vibrations  from  the  micro- 
phone interrupt  the  current  of  the 
secondary,  and  the  small  continuous 
shocks  received  by  the  muscles  nat- 
urally reproduce  the  transformed  mu- 
sical sounds,  and  one  can  readily  feel 
all  the  different  variations  of  the 
sound. 

In  his  experiments,  Mr.  Henry  has 
been  able  to  convince  himself  that  all 
of  the  musical  sounds  are  transmitted 
electrically  due  to  the  deep  and 
rhythmical  electrization  of  his  sub- 
jects. The  electrization  is  naturally 
strong  or  weak,  all  depending  upon 
the  character  of  the  music.'  Mr. 
Henry  also  found  that  the  intensity 
is  greatest  when  the  music  is  loudest, 
but  when  the  musical  sounds  go  above 
a certain  heighth  no  further  sensation 
is  had,  as  here  the  currents  probably 
become  so  rapid  that  they  cannot  be  felt 
any  longer  physiologically. 

Mr.  Charles  Henry  also  thinks  that  this 
original  instrument  will  render  great  ser- 
vice in  psychic  medicine. 


Electric 


Here  We  Have  a Nifty  Electric 
Reading  Light,  Especially  Suit- 
able for  the  Bedside,  the  Smail 
Reflector  of  Which  Could  Be  Ad- 
justed to  Concentrate  the  Light 
Just  on  a Book,  Etc.  It  is  In- 
expensive and  Constitutes  a 
Great  Convenience. 


For  the  Man  Who  Shaves  Him- 
self at  Home.  There  Has  Re- 
cently Been  Brought  Out,  This 
Latest  Electric  Shaving  Mirror. 
A Strong  Eiectric  Light  Behind 
the  Mirror,  Casts  Its  Rays  Thru 
the  Glass  Bull’s-Eye  in  the 
Manner  Apparent,  Giving  a 
Well  Diffused  Illumination. 


For  Mother  and  the  Girls,  We 
Have  This  Latest  Conceit  in 
Electric  Lamps — a Sewing  Table 
Lamp.  It  is  Liberally  Provided 
With  Hooks  and  “Catch-Alls” 
for  Holding  Spools,  Thimbles, 
Scissors,  and  All  the  Other 
What-Nots  to  Be  Found  in  the 
Sewing  Room. 


And  for  the  Children’s  Room, 
We  Have  This  Delightful  Little 
Design  of  a Small  Child  Hold- 
ing the  Pedestal  of  the  Lamp, 
While  the  Shade  is  Decorated 
With  the  Figures  of  Little 
Children.  One  of  the  Most 
Tasteful  Bits  of  Lamp  Decora- 
tion We  Have  Seen. 
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Pliantom  Am 

CHARLES  So  WOLF] 


"As  a Matter  of  Fact,  Coates  Had  Been  Playing  Pool  Continuously  All  Evening; — Hadn’t  Been  Out  of  Sight.  The  Shot  Was  Fired 
About  8:30.  Still  the  Wounded  Man  Was  Certain  that  Coates  Shot  Him.  Can  You  Beat  That  for  a Perfect  Alibi?” 


Fenner  and  I were  seated  side  by 
side  at  the  table  which  held  Fen- 
ner’s wireless  set,  enjoying  a socia- 
ble “listen  in.’’  Many  stations,  com- 
mercial and  amateur,  purred  and 
whistled  pleasingly  in  our  ears  as  we 
browsed  up  and  down  the  tuner. 

Fenner  twirled  the  switch  blade  over  the 
taps  caressingly.  I glanced  at  the  profile 
of  his  face  as  he  worked.  Absorbed  in  his 
task,  every  line  in  his  face  relaxed,  con- 
tentment fairly  radiating  from  him.  Fen- 
ner hardly  looked  capable  of  the  things  he 
accomplisht.  Things  which  few  dreamed 
he  attempted,  things  of  which  I had  an 
inkling  since  the  night  I gazed  down  on 
the  work  of  the  “Educated  Harpoon.’’ 

To  neighbors  and  friends,  a college  stu- 
dent in  his  senior  year,  dabbler  in  scientific 
research.  To  the  police — a mighty  useful, 
and  a mighty  successful  detective. 

The  clang  of  a gong  sounding  right  over 
my  head  startled  me  into  an  involuntary 
jump.  Turning  wide-eyed,  I found  Fenner 
smiling  his  amusement. 

“Some  one  has  just  opened  the  front 
gate,”  he  said,  quietly.  “We  are  about  to 
have  visitors,  invited  or  uninvited,  welcome 
or  unwelcome,  honest  or  dishonest,  but  not 
unexpected.” 

Before  I could  comment  on  the  unusual 
arrangement,  the  noise  made  by  some  one 
mounting  the  stairs  rapidly  reached  us,  fol- 
lowed by  quick  strides  along  the  hall  to- 
ward us.  The  door  was  unceremoniously 
flung  open,  and  Chief  of  Police  Davidson 
stood  framed  in  the  doorway. 

Fenner,  apparently  unmoved  by  the  dra- 
matic entrance  of  the  head  of  the  city’s  law 
enforcing  system,  grinned  amiably.  “Wel- 
come to  our  humble  hearth.  Chief,”  he 
drawled ; “Bill,  pass  our  friend  an  extra 
pair  of  ’phones.” 

“I  don’t  want  to  listen  to  any  of  that 
stuff,”  exploded  Davidson,  irritably : “Pm 
here  to  get  you  to  untangle  this  thing  for 
me.” 

“Calmly,  friend  Chief,”  said  the  im- 
perturbable Fenner.  “What  thing?  I don’t 


number  telepathy  among  my  accomplish- 
ments, you  know.” 

Davidson  sank  into  an  indicated  chair. 
“Thoughts  run  ahead  of  my  words,”  he 
mumbled  gruffly,  his  way  of  apologizing. 
“Mind  always  full.  Bad  habit.” 

“Bad  habit  is  right,”  gravely  assented 
Fenner.  “You  know  Bill  here,  I think.  Un- 
burden yourself  freely.” 

“Fm  completely  up  against  it,”  confest 
Davidson.  “Right  up  against  a stone  wall. 
Never  met  anything  just  like  it  in  my  whole 
career.” 

“Sounds  interesting,”  murmured  Fenner. 
“Somebody  crib  the  mayor’s  crown  jools, 
or  has  some  joyous  cuss  eloped  with  the 
auto  patrol?” 

“There’s  been  a man  shot,”  said  David- 
son, bluntly. 

“Killed?”  sighed  Fenner.  “Murder again, 
eh?  I hate  murder  cases.” 

The  Chief  permitted  himself  to  grin — just 
a little  bit.  “Not  so  fast,  young  fellow.  I 
didn’t  say  killed,  I said  shot.  He’s  very 
much  alive,  and  he’s  occupying  a nice,  white 
bed  down  in  the  City  Hospital.  All  he  got 
was  a bad  flesh  wound.  But  the  guy  that 
done  the  shooting’s  not  to  blame  for  that. 
He  meant  well,  all  right.” 

“Can’t  the’  man  furnish  any  clue  to  his 
assailant?”  I ventured  to  horn  in. 

Davidson  actually  chuckled.  “Clue?”  He 
told  us  just  who  he  thought  did  it — and 
why.” 

“Then  the  man  you’re  after  has  made  a 
remarkable  get  away  and  left  you  up  in  the 
air?”  queried  Fenner. 

“Well,  not  so  you  could  notice  it,” 
growled  the  Chief.  “He’s  down  at  the 
Hall  right  now  telephoning  for  a bonds- 
man.” 

“Then,”  said  Fenner,  politely,  “I  don’t 
see  what  has  so  upset  your  usually  mild 
and  placid  disposition.” 

The  chief  looked  at  us  both  in  a sort  of  a 
helpless  way.  “That’s  the  Hell  of  it,”  he 
complained,  despairingly.  “We’ve  got  every- 
thing. We’ve  got  the  motive  for  the  crime, 
we’ve  got  the  weapon  it  was  committed 
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with,  we’ve  got  the  guy  who  simply  must 
have  done  it,  but ” He  broke  off  de- 

jectedly. “Well,  here’s  the  story,  and  you 
can  judge  for  yourself. 

“This  shooting  occurred  on  the  lonely 
road  between  the  outskirts  of  the  city  and 
Bloomeville,  that  little  village  up  along  the 
river.  The  man  who  was  shot  is  a chap 
named  Johnson.  He  is  a motorman  em- 
ployed by  the  traction  company.  He  was 
running  his  car  when  he  was  potted.” 

Fenner’s  eyes  flickered  almost  impercep- 
tibly. “Attempted  hold  up?” 

“Nope,”  said  the  Chief,  decidedly.  “Just 
a grudge  being  settled.  He  got  the  ball 
right  across  the  bridge  of  the  nose.  Talk 
about  your  close  calls ! That  fellow  shook 
hands  with  Death,  blindness,  and  every- 
thing else,  and  got  away  with  it.  They  got 
him  into  the  hospital  and  I took  his  state- 
ment. He  says  that  a few  days  ago  he 
threw  a man  off  his  car  because  he  was 
drunk  and  offensive.  This  fellow  threat- 
ened to  get  him.  There’s  about  a dozen 
passengers  ready  to  confirm  this.  Well, 
Johnson,  it  seems,  knew  the  man.  His  name 
is  Coates.  He  told  me  that  he  was  certain 
that  Coates  shot  at  him.  We  threw  out 
a drag  and  landed  Coates  within  an  hour.” 

“Yes?”  drawled  Fenner,  as  Davidson 
paused. 

“Yes!”  shouted  the  Chief.  “Very  much 
yes ! We  found  him  in  Lowrey’s  pool  room, 
playing  pool  with  Franklyn,  one  of  my  own 
detectives.  And  Franklyn  swears  that 
Coates  had  been  in  that  pool  room  since 
seven  o’clock  this  evening.  So  does  every- 
body else  in  the  place.  As  a matter  of 
fact,  Franklyn  was  off  duty,  and  he  and 
Coates  had  been  playing  continuously  all 
evening.  Hadn’t  been  out  of  his  sight. 
The  shot  was  fired  about  eight  thirty.  Can 
you  beat  that  for  a perfect  alibi?” 

“It  sounds  air  tight,”  admitted  Fenner, 
calmly.  “Why  not  find  out  if  Johnson  has 
been  indulging  promiscuously  in  the  gentle 
sport  of  bouncing  intoxicated  gentry.  Pos- 
sibly Coates  was  too  busy  to  shoot  him  to- 
night and  some  rival  beat  him  to  it.” 
(Continued  on  page  213) 


By  H.  WIHFEEiUB  SECOR 

{Concluded) 


HOW  THE  PHONOGRAPH  TALKS. 


A' 


SK  anyone  with  a fair  knowledge  of 
high  school  physics  how  a phono- 
graph talks,  and  he  will  tell  you 
the  answer  in  one  word,  vibration! 
In  the  language  of  the  classics — 


Fig.  7A.  Here  We  Have 
the  Vertical  Cut  or  “Hill 
and  Dale”  Record,  Such 
as  the  Path6.  The  Suc- 
cessive Vibrations  of  the 
Diafram  Are  Indicated  by 
the  Dotted  Lines  and  the 
Rise  and  Fall  of  the 
Safflre  Ball  Is  Produced 
in  the  Manner  Appar- 
ent, Which  In  Turn 
Causes  the  Diafram  To 
Be  Vibrated  To  and  Fro, 
and  Giving  Rise  to  So- 
norous Vibrations  or 
Sound  in  the  Tone  Arm- 


Sound  box  fumed  for 
Idteral  cuTrecords. 


bound- box  or  Rep^ 
roducer 


Common  l/nixersal 
idUung  head 


for  /f/u&Dxie 
records 
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seem  paradoxical,  for  one  might  object — universally  suited  to  the  proper  and  full 

is  not  the  diafram  sound  box  of  tbe  talk-  reproduction  of  music  or  speech  in  all  parts 

ing  machine  equivalent  to  the  human  ear?  of  the  musical  scale. 

But  the  answer  seems  to  be  that  it  is  7iot,  If  you  want  to  reproduce  a record  such 
with  the  accent  on  the  “not” ! This  is  so  as  a bass  solo,  you  need  a large  diafram. 

- o , r,  ...  for  a number  of  technical  reasons,  and  If  you  have  a medium  pitch  rendition,  then 

of  the  Diafram  Are  Shown  by  the  Dotted  Lines.  These  laboratory  experiments  have  proven  that  you  Will  need  a. medium  sized  diafram,  and 

Vibrations  in  the  Diafram  Are  Transmitted  Along  Thru  jg  tfue  that  we  caiinot  coiistruct  a souiid  if  you  have  a high  pitch  selection — such  as 

the  Tone  Arm  and  Out  the  Amplifying  Horn.  i j-  /*  r • i*  . i • i • / *11 

box  diairam  01  a given  diameter  which  is  a tenor  or  soprano  solo — then  you  will  re- 


Flg.  7.  This  Shows  How  Vibration  Gives  Rise  to  ‘'Sound” 
In  the  Talking  Machine  Record.  The  Record  Shown  Is 
the  Lateral  Cut  Such  as  the  Victor  Record  Embodies. 
The  Undulations  of  the  Grooves  on  the  Record  Run 


Fig.  8.  One  of  the  Largest  Organ  Pipes  In  the  World.  This  Organ  Pipe  Vibrates  16  Times  per  Second  by  Comprest 

Air  and  Is  Tuned  to  Low  “C.”  It  Measures  32  Feet  Long,  and  Weighs  1,278  lbs.  There  Are  a Few  Organs  in  the 

World  Having  Pipes  64  Feet  Long,  Which  Give  Only  8 Vibrations  per  Second,  But  Such  a Sound  Is  Hardly  To  Be 
Clast  as  a Musical  Tone.  The  Range  of  Pitch  for  the  Human  Voice  In  Sound  Is  from  6 for  a Low  Bass  Voice  to 
About  1,300  for  a Very  High  Soprano.  The  Plano  Has  a Range  of  Pitch  from  27.2  to  4,138.4  Vibrations  per  Second. 

The  Pipe  Organ  Usually  Has  16  for  the  Lowest  Pitch  and  4,138  for  the  Highest  Pitch. 

Fig.  9.  One  of  the  Smallest  Organ  Pipes  Ever  Constructed.  The  Pipe  Itself  Appears  on  the  Upper  End  of  the  Stem, 
and  Measures  V4"  in  Length.  It  Gives  15,600  Vibrations  per  Second  and  the  Pitch  of  the  Pipe  Is  Bg. 


he  “said  a mouth- 
ful,” but  the  study 
of  phonography 
is  indeed  a very 
profound  and 
complicated  one, 
and  in  fact  we 
know  very  little 
about  it  yet ; al- 
tho  we  are  learn- 
ing more  about 
the  artificial  re- 
production of 
h u in  a n speech 
every  day,  thanks 
to  the  wonderful 
research  work 
being  carried  out 
by  such  indefati- 
gable research  in- 
vestigators as  Prof.  Dayton  Clarence  Mil- 
ler, of  the  Case  School  of  Applied  Science, 
Cleveland,  O.,  and  the  acoustic  experts  on 
the  staffs  of  the  leading  phonograph  com- 
panies. 

Dr.  Nikola  Tesla  was  once  asked  by  the 
writer  what  he  thought  of  the  modern 
phonographs  or  talking  machine,  and  his 
answer  was  both  enlightening  and  char- 
acteristic. He  said  that  the  present  pho- 
nograph was  nothing  but  a very  crude  me- 
chanical attempt  at  trying  to  imitate  the 
human  voice,  or  in  other  words  to  repro- 
duce natural  speech,  and  he  felt  sure  that 
the  talking  machine  of  to-morrow  would 
be  a very  radical  and  wonderful  improve-  ■ 
ment  on  what  we  are  pleased  to  call  to- 
day man’s  most  wonderful  acoustic  inven- 
tion. 

Inventors  are,  of  course,  busily  engaged 
at  the  present  moment,  hundreds  of  them 
endeavoring  to  perfect  a talking  machine 
which  will  be  free  from  all  artificial  sounds 
and  harshness,  and  it  seems  certain,  wdth- 
out  one  shade  of  doubt,  that  we  will  never 
have  a perfect  talking  machine  as  long  as 
we  use  any  form  of  scratchy  groove  and 
needle  artangement.  Not  only  is  this  part 
of  the  technique  of  phonography  fallacious 
in  its  basic  conception,  but  also  the  crude 
way  in  which  the  sound  is  reproduced  by 
the  diafram  is  impracticable.  This  might 
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quire  a small, 
thin  diafram. 
There  has  been 
recently  patented 
an  adjustable  dia- 
fram, the  diam- 
eter of  which  can 
be  changed  for 
different  selec- 
tions, but  even 
this  does  not 
solve  the  many 
diversified  prob- 
lems met  with  in 
phonography. 
Before  leaving 
this  interesting 
s u b j e c t,  how- 
e V e r,  and  its 
shortcomings — - 
for  we  are  told  long  and  often  “how  good” 
the  modern  phonograph  is  by  the  various 
advertising  writers  of  the  respective  com- 
panies— we  might  mention  that  the  machine 
of  to-morrow  will  very  possibly  be  built 
on  a principle  similar  to  that  of  the  tele- 
graphone,  as  pointed  out  by  Dr.  Tesla. 

The  telegraphone,  invented  by  Valdemar 
Poulsen,  of  Denmark,  embodies  one  of  the 
most  perfect  principles  of  speech  recording 
and  reproduction  ever  devised  by  man,  and 
only  requires  a little  cultivating  by  some 
of  our  acoustic  and  electrical  experts  to 
convert  it  into  a machine  which  will  satisfy 
our  highest  aspirations  in  the  production 
of  a perfect  talking  machine.  With  the 
telegraphone  you  talk  into  the  microphone 
and  the  fluctuations  in  a magnetic  field  are 
recorded  on  a moving  steel  piano  wire,  the 
size  of  a human  hair,  or  possibly  a little 
larger.  To  reproduce  this  speech  the  piano 
wire  is  reversed  in  its  direction  thru  the 
machine,  passing  thru  a reproducing  coil 
connected  to  a telephone  receiver.  When 
you  listen  at  the  receiver  you  hear  the 
voice  perfectly  and  beautifully  reproduced, 
but  it  is  low.  By  the  addition  of  an  Audion 
or  other  readily  available  amplifier,  this 
speech  could  be  intensified  to  any  desired 
strength.  Amplifiers  cost  money  and  there- 
fore the  telegraphone  has  got  to  be  fur- 
ther improved,  i.  e.,  its  inherent  design 
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features  perfected  to  make  it  commercially 
valuable  and  acceptable. 

The  modern  phonograph  of  the  present 
flat  disc  type  reproduces  music  and  speech 
on  the  same  principle  as  the  first  machine 
devised  by  Thomas  A.  Edison.  That  is,  if 
you  talk  into  a mouth-piece  fitted  with  a 
diafram,  this  diafram  carrying  a stylus 
will  inscribe  a certain  characteristic  mark 
on  a wax  or  other  record.  When  the  ac- 
tio'n  is  reversed,  that  is,  when  the  record 
carrying  this  voice  impression  or  groove 
is  moved  under  a similar  stylus  fitted  to  a 
diafram,  the  latter  will  be  set  into  vibra- 
tion corresponding  to  the  original  vibra- 
tions of  the  recording  diafram.  Thus  we 
obtain  speech — after  a fashion.  The  ac- 
companying sketch.  Fig.  7,  shows  the  two 
principal  types  of  flat  disc  phonograph 
record  now  in  use,  and  just  how  the  dia- 
fram and  stylus  reproduces  sound  from 
them. 

The  commonest  type  of  record  and  re- 
producer is  the  lateral-cut,  such  as  the 
Victor  or  Columbia  use.  On  these  records 
each  sound  has  its  characteristic  and  dif- 
ferent form  of  wiggle  or  groove  engraved 
or  molded  from  the  master  metal  die  into 
the  record  composition.  As  the  sound  box 
moves  over  the  record,  while  the  latter 
rotates  at  about  seventy  revolutions  per 
minute,  the  rapid  vibration  of  the  needle 
back  and  forth  vibrates  the  diafram  and 
causes  the  sound  reproduction  as  we  know 
it.  In  the  hill-and-dale  record,  such  as 
used  by  Pathe  and  other  concerns,  the 
groove  runs  up  and  down  and  not  side- 
wise,  so  far  as  the  irregularities  are  con- 
cerned, as  shown  in  our  diagram.  Fig.  7. 
The  sound  box  and  the  diafram  are  in  this 
case  held  above  the  record  in  a position  at 
right  angles  to  the  direction  of  rotation, 
and  in  the  Pathe  machine  the  saffire  ball 
takes  the  place  of  the  sharp-pointed  steel 
needle  used  in  most  machines.  This  saffire 
ball  point  will  play  1,000  records  without 
changing,  and  it  rises  and  falls  as  the  hills 
and  dales  pass  along  beneath  it.  These 


several  miles  under  water  by  means  of  a 
submarine  bell,  or  else  by  telegraphic  dots 
and  dashes,  or  even  speech  sounds,  is  to 
be  highly  commended,  as  these  signals  are 
very  clearly  transmitted  thru  water,  even 
during  storms,  and  the  apparatus  is  quite 
rugged  and  dependable,  indeed. 

ACOUSTICS  IN  AUDITORIUMS. 

The  determination  of  the  acoustic  proper- 
ties of  auditoriums  is  of  the  very  greatest 
practical  importance,  and  it  is  also  one  of 
the  most  elusive  of  problems;  the  sounds 
which  most  interest  us  are  of  short  dura- 
tion and  they  leave  no  trace,  and  the  con- 
ditions affecting  the  production,  the  trans- 
mission and  the  perception  of  sound  are 
extremely  complicated,  says  Professor  Mil- 
ler, in  his  “Science  of  Musical  Sounds.” 
The  difficulties  of  the  work  are  such  as  to 
discourage  any  but  the  most  skillful  and 
determined  investigator.  Indeed,  the  prob- 
lem has  been  almost  universally  considered 
impossible  of  solution,  and  this  opinion  has 
been  accepted  with  so  much  complacence, 
and  even  with  satisfaction,  that  it  still  per- 
sists in  spite  of  the  fact  that  a scientific 
method  of  determining  the  acoustic  proper- 
ties of  auditoriums  has  been  developt  by 
Professor  Wallace  C.  Sabine,  of  Harvard 
Fig.  10.  A Group  of  Wooden  Organ  Pipes  Which  When  University.  This  method,  which  is  of  re- 
sounded Simultaneously,  Produce  the  Vowel  a as  In  “Mat”  markable  practical  utility  has  been  de- 
scribed in  architectural  and  scientific  jour- 
nals. No  auditorium,  large  or  small,  and 
no  music  room,  public  or  private,  should  be 
constructed  which  is  not  designed  in  ac- 
cordance with  these  principles.  Professor 
Sabine’s  experiments  have  shown  that  the 
most  common  defect  of  auditoriums  is  due 
to  "reverberation,”  a confusion  and  diffu- 
sion of  sound  thruout  the  room  which  ob- 
scures portions  of  speech.  There  are  other 
effects,  due  to  echoes,  interferences  and  re- 
flection in  general,  all  of  which  have  to  be 
considered.  In  many  cases  these  troubles 
can  be  remedied,  with  more  or  less  difficulty 
in  auditoriums  already  constructed.  This 


rapid  vibratory  movements  are  transmitted  voweiV ’ a. u,'^*'by ' Mea”s°of*'Vomprest'"to^^  is  especially  true  in  regard  to  reverbera- 
thru  the  stylus  arm  to  the  mica  diafram  in  Mouths  Are  Fitted  With  Artificial  Lungs,  Comprising  a tioii  which  is  reduced  by  the  proper  use  of 
the  manner  apparent.  “uslT  in  'the'seientifiS  sVudy'"  of  "^u'nd.  thick  absorbing  felt  placed  on  the  side  walls 

and  ceilings. 

"HOLES”  IN  THE  ATMOSPHERE. 

A very  interesting  freak  in 
the  physics  of  sound  is  that 
known  as  “holes”  in  the  atmos- 
phere or  vacuum  pockets,  or  at 
least  they  appear  to  be  such. 

It  was  found  quite  a number 
of  years  ago  that  when  a large 
fog  siren  and  horns  situated 
along  our  coastal  danger  points 
was  blown  at  a high  frequency, 
a ship  would  perhaps  hear  the 
siren  several  miles  off  the  coast 


Fig.  12.  A Remarkable  Graflo  Record  Made  by  Prof.  Dayton  C.  Miller  of  the  Bowing 
of  a Violin  Showing  Cleariy  the  “Reversal”  of  the  Bowing.  Many  People  Have 
Argued  That  no  Violinist  Can  Reverse  His  Bow  But  What  an  Expert  Listener  or 
Musician  Can  Detect  It,  But  This  Scientitio  Record  Recorded  Photographicaily,  Proves 
That  It  Can  Be  Done,  for  There  Is  no  Break  in  the  Vibrations. 


A soundboard  placed  behind 
the  speaker  may,  in  some  in- 
stances, distribute  the  sound  in 
such  a way  as  to  remedy  cer- 
tain defects  as  has  been  shown 
by  the  elaborate  experiments 
of  Professor  Floyd  R.  Watson, 
but  the  more  common  faults 
are  not  removed  by  this 
method.  An  auditorium  has 
been  described  by  Professor 
Frank  P.  Whitman,  which  was 
practically  improved  by  the 
use  of  a soundboard  and  was 
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This  scok  in  mMmefers_,girts 
the  dis  fence  from  tne  open 
end  of  the  pipe  P to  the 
stopper  insid^ 


and  all  of  a sudden  “lost  it”  and  did  not  the  siren  station.  Much  has  been  written  later  made  altogether  satisfactory  for  pub- 
hear  it  again  until  it  found  itself  hard  and  on  this  subject  by  experts  on  sound,  and  the  lie  speaking  upon  the  removal  of  rever- 
fast  on  the  rocks  but  a short  distance  from  fact  remains  that  this  is  a quantity  over  beration  by  Sabine’s  method.  The  string- 

which  man  has  no  control.  There  seems  of  wires  or  cords  across  an  auditorium 
to  be  practically  no  trouble  from  such  cannot  remove  acoustical  defects, 
freak  actions  of  the  atmosphere  on  radio 
signals,  but  these  are  transmitted  thru 
ether  and  are  not  affected  by  air  pockets, 
etc.  But  it  is  another  question  when  sound 
waves  such  as  those  which  solely  rely  for 
their  propagation  on  the  condition  of  the 
air,  etc. 

The  reason  why  the  fog  sirens  have  not 
been  heard  pt  all  times  and  wrecks  caused 
on  account  of  this  effect  is  claimed  to  have 
been  due  in  some  instances  to  peculiar  fog 
disturbances  existing  between  the  ship  and 
the  siren  stations,  and  as  the  same  phe- 
nomenon has  occurred  in  clear  weather,  it 
is  also  thought  that  some  peculiar  vacuum 
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Fig.  13.  The  Famous  “Gallon  Whistle,”  One  of  the  or  other  atmospheric  formations  have  .. 

“‘’sou'nT'’T‘i.u“  Whutu'";  '"f  occurred  so  that  the  sound  from,  the  sirens  '*■,  Very  interesting  to  Hear  This  Whistle 

et  sound.  This  Whistle  Is  Blown  by  Means  of  Air  From  ■ -c  t -r-,  , Gradually  Change  in  Pitch  Until  It  Passes  Above  the 

a Bulb  or  Other  Source,  and  by  Means  of  a Micrometer  not  be  heard  uniformly.  The  latter  *le"  Umft  Vibrations  per  Second, 

Plug  Fitted  on  the  Whistle,  the  Length  of  Its  Pipe  Can  day  development  of  the  submarine  tele-  Peopli  with  E)?fra  SenM®  Ea*T““partTcul^ly  Ra"d"iS 
Bi  Changed  Aoourately  and  Prooltoly.  graph,  whereby  signals  are  transmitted  Can  Hear  Souji^ds^M^HIgh  as  35,00»  Vlbratlona 


A Gyrocopter  Tlhsit  FMesS 

extensive  experiments  are  under  ay  to 
determine  its  steering  qualities  and  sta- 
bility in  the  air. 

It  is  all  very  well,  as  Mr.  Berliner  has 
pointed  out,  for  inventors  to  state  that 
they  have  had  them  on  the  testing  table 
and  demonstrated  that  they  could  develop 
tremendous  vertical  lifting  power,  but  it 
is  altogether  a different  matter  to  go  up 
in  the  air  with  one  of  these  machines, 
and  perhaps  instantly  have  the  propellers 
stop  rotating.  No  one  has  ever  had  this 
experience,  and  it  must  be  remembered 
that  the  only  buoyancy  which  the  usual 
gyrocopter  or  helicopter  type  of  ma- 
chine has,  when  floating  in  the  air,  is 
that  created  by  the  rapidly  revolving  air, 
screws  or  propellers.  It  seems  evident 
that  the  only  way  to  make  this  machine 
reasonably  safe  would  be  to  have  en- 
gines in  duplicate,  arranged  with  a 
quick-acting  clutch,  so  that  in  case  one 
engine  should  fail  the  other  could  be 
thrown  instantly  into  action  to  keep  the 
propellers  revolving  and  thus  maintain 
the  normal  buoyancy.  Otherwise  there 
is  some  tall  risk  involved  in  attempting 
to  fly  one  of  these  machines,  as  it  is 
impossible  to  gamble  your  life  stakes 
on  any  gasoline  engine  that  was  ever 
built.  It  may  stop  any  minute,  and  you 
can’t  guess  when ! 

In  the  accompanying  ])hotograph  is 
shown  the  g\rocopter,  Henry  A.  Ber- 
liner’s new  machine,  which  when  tilted 
forward  will  fly  horizontally,  the  tilting 
being  accomplisht  by  changing  the  cen- 
ter of  lifting  pressure.  The  weight  of  this 
The  accompanying  illustration  shows  one  weighing  620  pounds  alone — he  might  break  machine  is  620  pounds,  with  a lifting  power 

of  the  most  remarkable  flying  machines  in  his  neck  trying  to  land,  for  no  one  has  ever  q£  qqq  pounds  The  lifting  propellers  are 

the  world — it  is  a picture  of  the  very  first  yet  flown  in  a gjmocopter  type  of  heavier-  r . • ,•  ’ > i • -j.i 

,^yrocopter,  or  we  might  call  it  a helicopter,  than-air  machine.  13  feet  in  diameter  and  10  inches  m width, 

to  actually  fly!  To  tell  the  truth,  it  did  not  What  experience  Mr.  Henry  A.  Berliner  It 's  driven  by  an  80  H.P.  Le  Rhone  motor, 

fly  very  far — that  is,  not  because  the  ma-  has  had  with  his  new  machine,  thus  far,  has  Besides  being  an  independent  machine,  the 

chine  is  not  capable  of  keeping  up  a sus-  borne  this  fact  out,  and  he  has  not  at-  system  of  the  gjTocopter  could  be  applied 

tamed  night,  but  because  of  the  fact  that  tempted  to  ny  further  than  a few  yards  at  ^ . i i i i ...t,  i • 

very  little  is  known  about  flying  such  a ma-  a time  at  a distance  of  a few  feet  above  the  ° airplane  and  enable  t e latter  to  rise 

chine,  and  if  the  aviator  here  shown  flew  ground.  However,  there  are  many  other  from  a small  area  or  to  descend  upon  a 

very  far  above  the  ground — the  machine  ways  of  trying  out  the  machine,  and  further  very  small  landing  field,  it  is  said; 


Here’s  the  First  Vertical  Propeller  Flying  Machine  to  Actually  Get  Off  the  Ground  with  a 
Passenger.  It  Is  Known  as  the  Berliner  Gyrocopter  and  Is  Driven  by  an  80  H.P.  Le  Rhone 

Motor. 


Lectore  T©  Deaf 


In  England  recently  an  interesting  lecture 
was  given  to  a large  number  of  deaf  people 
or  those  whose  hearing  was  partially  af- 
fected and  who  could  not  very  well  enjoy 
a lecture  in  the  regular  way.  To  enable  the 
audience  to  hear  every  word  clearly,  use 
was  made  of  the  well-known  supersensitive 
telephonic  apparatus  called  a Dictagraph. 

This  apparatus  comprised  a very  sensi- 
tive microphone  which  pickt  up  ordinary 
speech  waves  at  a distance  of  several  feet. 

These  lectures  have  become  quite  de  ri- 
gettr  in  Europe,  and  undoubtedly  they  will 
come  into  fashion  in  America  also,  as  there 
are  many  people  who  cannot  hear  very  well, 
even  tho  they  possess  dictagraphs  of  their 
own,  as  when  they  do  happen  to  sit  fairly 
close  to  the  lecturer  or  mitiister  there  is  still 
such  a great  distance  separating  them  that 
the  dictagraph  carried  on  their  person  can- 
not operate  with  the  usual  high  efficiency. 

While  dwelling  on  this  interesting  appli- 
cation of  science,  to  those  afflicted  with  de- 
fective hearing,  it  is  interesting  to  mention 
that  one  of  the  great  scientific  dreams  of 
the  future  will  be  realized  on  the  day  when 
lectures  like  this  can  be  given  and  illustrated 
for  the  benefit  of  the  blind.  This  may  be 
accomplisht  by  developing  such  an  appara- 
tus as  that  devised  by  Prof.  F.  C.  Brown, 
of  the  State  University  of  Iowa,  whereby 
specially  sensitive  synthetic  selenium  cells 
enable  a blind  person  to  read  the  ordinary 
printed  page,  by  sound,  each  letter  giving  a 
different  sound,  in  a telephone  receiver  held 
to  the  ear. 


A Lecture  to  the  Deaf!  The  Latest  Thing  In  England  Was  a Recent  Lecture  Given  to  a 
Number  of  Deaf  People  Whose  Hearing  Was  Only  Partially  Affected,  and  They  Were  Able 
to  Hear  Every  Word  Spoken  at  the  Lecture  Very  Clearly,  Thanks  to  the  Highly  Sensitive 
Telephone  Transmitter  Used  in  This  Apparatus,  the  “Dictagraph.” 


The  Photo  at  the  Left  Illustrates  a Success- 
ful Parachute  Leap  of  200  Feet  From  a 
Speedy  Airplane  Carried  Out  by  Major 
Ord  Lees,  a British  War  Veteran.  This 
Jump  Was  Carried  Out  at  the  Battery, 
New  York  City,  and  This  Low  Altitude 
Shows  How  Remarkably  Well  the  Device 
Works.  The  Photo  Shows  Major  Lees 
Right  After  Landing  In  the  Water  With 
the  Parachute  Still  Inflated. 


The  Illustration  at  the  Right  Shows  a 
Newly  Patented  Airplane  Parachute  Hav- 
ing Several  Superior  Features.  One  of 
the  Most  Important  Is  the  Rigid  Cone  at 
the  Base,  Thru  Which  Air  Rushes  Up  the 
Circular  Passages  as  the  Parachute  Drops, 
Thus  Inflating  It  Quickly  and  Positively. 


Major  ord  lees,  late  of  the 

Royal  Air  Force,  established  a 
new  low  altitude  jump  record 
with  a parachute  at  ISlew  York 
recently.  Major  Lee’s  drop  into 
New  York  bay  from  a height  of  153  feet 
near  the  Statue  of  Liberty.  The  previous 
low  record  was  157  feet.  Experts  gener- 
ally rule  that  parachute  drops  at  less  than 
a thousand  feet  are  dangerous. 

Lt.  William  McCulloch,  of  the  United 
States  Navy,  who  was  pilot  of  the  NC-3 
when  it  started  across  the  Atlantic,  took 
Major  Lees  up  in  a three-passenger  Curtiss 
flying  boat.  They  circled  the  Statue  of 
Liberty  three  times  and  dropt  two  dummies 
from  a height  of  175  feet.  The  dummies 
hit  the  water  safely  and  then  Major  Lees 
dropt. 

When  he  left  the  flying  boat  he  was 
seated  on  a trapeze  attached  to  the  “Guar- 
dian Angel,’’  the  name  of  his  parachute. 
Later  he  hung  from  the  bar  with  his  knees 
and  as  soon  as  his  hands  struck  the  water, 
he  swam  out  of  the  way  and  was  picked 
up  again  by  Lt,  McCulloch. 

One  of  the  cleverest  ideas  in  airplane 
parachutes  that  has  yet  been  suggested  is 


that  recently  invented  and  patented  by  a 
South  Dakota  genius,  Mr.  Knute  S.  Satre. 
Mr.  Satre,  in  describing  his  invention,  says 
among  other  things  that  it  is  a well-known 
fact  that  the  efiiciency  of  a parachute  after 
it  is  once  opened  up  can  be  accurately  deter- 
mined, and  that  the  great  trouble  in  the 
use  of  a parachute  at  all  is  that  it  may  not 
always  be  relied  upon  to  open  up;  or  in 
other  words,  to  start  the  opening  action 
at  all ! He  therefore  suggests  a clever 
scheme  to  build  a parachute  of  a quick  and 
sure-opening  type,  like  that  illustrated  in 
one  of  the  accompanying  views. 

The  principal  feature  of  the  Satre  para- 
chute lies  in  the  use  of  a so-called  charging 
head,  which  is  made  preferably  in  the  form 
of  an  inverted  funnel,  which  has  flexible 
air  tubes  made  out  of  canvas  or  other 
suitable  material,  which  extend  therefrom 
up  to  the  parachute  proper.  The  parachute 
envelope,  is  provided  with  a flexible  perif- 
eral  tube  and  the  air-charging  tubes,  ex- 
tending upward  from  the  charging  funnel, 
admit  the  air  under  great  velocity  to  this 
marginal  tube. 

As  soon  as  the  aviator  or  balloonist 
jumps  over  the  side  with  this  parachute  in 


its  normal  rolled  form  a powerful  initial 
charge  of  air  is  forced  up  thru  the  charging 
funnel,  which  is  held  diverged  or  expanded 
by  a metal  ring  at  all  times.  It  will  thus 
be  seen  that  very  powerful  air  currents  are 
forced  in  thru  this  charging  funnel,  and  as 
the  parachute  descends  earthward  at  a rapid 
speed,  it  will  be  sufficient  in  any  case,  so  it 
would  seem,  to  cause  the  periferal  hollow 
ring  surrounding  the  parachute  proper  to 
expand  rapidly  and  positively,  thus  causing 
the  device  to  inflate  in  a very  short  period 
and  to  develop  its  full  buoyancy  in  a mini- 
mum of  time. 

The  main  parachute  head  is  provided 
with  a central  opening  at  the  top,  the  size 
of  which  may  he  varied  by  an  adjusting- 
cord  placed  within  the  reach  of  the  de- 
scending aeronaut.  This  is  claimed  by  the 
inventor  to  increase  the  stability  of  the 
parachute  and  to  decrease  its  tendency  to 
sway  in  making  its  descent. 

The  inventor  claims  further  that  his  de- 
sign of  parachute  has  been  demonstrated 
in  actual  practise  and  its  efficiency  fully 
proven ; and  further,  that  this  style  of  para- 
chute is  not  subject  to  any  severe  vibration 
while  descending. 


Plans  for  an  aerial  passenger  service 
which  will  exceed  even  the  visions  of  a 
Jules  Verne  are  being  made  by  the  North- 
ern Aerial  Syndicate  of  Great  Britain,  ac- 
cording to  a recent  report  to  the  Depart- 
rnent  of  Commerce  from  Trade  Commis- 
sioner Henrj^  F.  Grady,  in  London. 

Mr.  Grady’s  report  says  the  syndicate 
is  said  to  be  arranging  an  airship  service 
to  New  York,  the  plans  providing  for  craft 
that  will  carry  150  passengers  in  addition 
to  staffs  of  cooks,  stewards,  and  crew.  At 
Liverpool,  passengers  from  America  will 
be  transferred  to  smaller  aircraft  and  taken 
to  their  destinations.  Moorings  for  the 


large  ships,  according  to  the  plans,  will  be 
provided  at  leading  hotels.  The  program 
also  provides  for  a service  from  England  to 
Perth,  Australia,  seven  days  being  allowed 
in  the  calculations  for  the  trip. 

Major  W.  T.  Blake,  writing  in  a London 
paper,  gives  the  following  specifications  for 
what  he  considers  would  be  ideal  aerial 
cars  for  pleasure  and  for  commercial  pur- 
poses. His  suggestions  for  the  pleasure 
cars  are 

Length,  22  feet ; span,  30  feet ; height, 
7 feet ; engine,  50-horse  power,  air-cooled, 
radial ; accommodation,  two  abreast  in  par- 
tially enclosed  cabin ; top  speed,  90  miles 


an  hour  ; cruising,  75  miles  an  hour ; land- 
ing, 40  miles  an  hour;  rising,  40  miles  an 
hour ; range,  300  miles ; duration,  4 hours ; 
cost,  $2,500;  upkeep,  24  cents  a mile. 

His  specifications  for  commercial  air- 
craft are;  Length,  45  feet;  span,  100  feet; 
height,  15  feet ; engines,  two  400-horse 
power,  stationary,  water-cooled ; passenger 
accommodations,  20,  (plus  2 pilots)  ; top 
speed,  100  miles  an  hour ; commercial,  90 
miles  an  hour ; landing,  45  miles  an  hour ; 
rising,  50  miles  an  hour ; range,  350  miles ; 
duration,  4 hours;  cost,  $25,000;  upkeep, 
$1.80  a mile.  At  present  firms  are  charg- 
ing $100,000  for  a machine  of,  roughly, 
those  capabilities. 
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MAIROILD  HOILILIHGSHEAP 


To  Keep  the  Inside  of  the  Motor  Free  from 
Carbon,  the  Valves  Should  Be  Properly 
Ground,  and  All  Carbon  Removed  from  In- 
side the  Motor,  Periodically.  A Teacup  Full 
of  Kerosene  Poured  Thru  the  Pet-cocks 
Twice  a Week,  Will  Keep  the  Motor  in 
Good  Shape. 

SOME  people  wonder  why  they  are 
sick  when  they  don’t  take  a bath  but 
once  in  two  weeks,  and  some  people 
wonder  why  their  car  won’t  run  when 
they  don’t  clean  it  but  once  a month, 
and  then  never  touch  the  inside  of  the  mo- 
tor. What  we  need  is  not  greater  motors, 
but  drivers  who  will  study  the  construction 
of  a car  and  treat  it  as  tho  it  were  human. 
As  a chauffeur  for  six  years — before  1 de- 
signed a tool  of  my  own — I could  drive  a 
car  year  after  year  and  have  very  little 
trouble.  There  are  many  mechanics  who 
can  repair  a car  after  it  is  broken,  but  it 
takes  a good  one  to  keep  it  from  getting 
broken.  There  is  a great  art  in  handling 
a car  in  the  right  way,  and  this  knowledge 
is  not  obtained  in  one  year. 

I will  state  a few  technical  points  which 
I believe  will  be  profitable  to  any  driver 
or  owner  of  an  automobile.  The  first  one 
is  to  keep  the  inside  of  a motor  free  from 
carbon.  To  start  with,  this  can  be  done  by 
having  the  valves  properly  ground  and  ad- 
justed, and  all  carbon  burnt  out.  After 
this  is  well  done,  a teacupful  of  kerosene 
put  thru  the  pet  cocks  twice  a week  will 
keep  the  motor  in  good  shape.  After  the 
kerosene  is  equally  distributed  thru  the 
various  cylinders  the  motor  should  be  given 
about  ten  turns  over,  either  by  hand  or  by 
using  starter.  This  will  soak  the  entire 
motor  with  kerosene.  Then  apply  the 
switch,  giving  the  motor  a medium  amount 


One  of  the  Troubles  Which  Often  Causes 
Severe  Heating  of  the  Engine,  Is  a Clogged 
Water  Cooling  System.  Every  Two  Weeks, 
a Stream  of  Water  Should  Be  Run  Thru 
the  Radiator  from  a Hose,  so  as  to  Wash 
Out  All  Sediment,  Grit  and  Rust  Collected 
In  the  Bottom  of  the  Radiator. 


of  gas.  In  cold  weather  this  remedy 
should  be  applied  after  the  motor  is 
warmed  up  or  in  returning  to  garage  in 
the  evening,  otherwise  the  motor  will  re- 
quire some  skill  to  start.  After  motor  is 
started  and  gets  warmed  up,  running  at  a 
medium  speed,  open  one  pet  cock  at  a time, 
while  motor  is  in  operation,  and  you  can 
notice  the  fine  pieces  of  carbon  coming  out. 
This  kerosene  can  also  be  applied  by  using 
a small  oil  can,  applying  the  kerosene  thru 
the  air  adjustment  of  the  carbureter  while 
the  motor  is  warm  and  running  at  a 
medium  speed,  as  it  dies  down.  While 
kerosene  is  being  applied,  keep  hand  on 
the  throttle  of  carbureter  and  increase 
speed.  The  reason  for  using  kerosene  is 
that  gasolene  makes  carbon  while  kerosene 
cuts  its. 
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Beginning  with  our  July  issue*  we  shall  | 

print  on  this  page  a new  automobile  de-  | 

I partment  entitled  “Automobile  Stunts”,  | 

I and  we  will  pay  $50.00  in  prizes  for  the  | 

i three  best  articles  received  each  month.  | 

I A great  many  of  our  readers  have  a | 
I car  of  their  own,  and  any  number  of  them  | 

I have  made  certain  improvements  on  that  | 

I car.  We  wemt  to  know  about  these  im-  | 

I provements.  Almost  every  other  auto*  | 

I mobilist  some  time  or  other  invents  a f 

I little  device  or  does  something  to  his  car  | 

f to  make  it  better  than  it  was  before.  | 

I “Experimenter”  readers  want  to  dupli-  | 

1 cate  these  stunts,  and  that  is  just  what  | 

I this  new  department  will  be  for.  In  other  | 

I words  an  exchange  of  ideas.  Note  that  | 

I the  idea  does  not  necessarily  have  to  be  | 

I electrical  in  any  way.  You  may  have  a i 

I new  stunt  or  trick  how  to  patch  a blown  | 

I tire  that  was  not  described  before.  You  | 

f may  have  a new  idea  how  to  prevent  | 

= your  spark  plugs  from  carbonizing,  and  | 

I thus  short  circuiting.  You  may  know  of  | 

§ a new  stunt  how  to  refill  or  charge  a | 

I storage  battery.  If  you  have  a town  | 

I car,  you  may  have  thought  of  some  simple  | 

I trick  how  to  signal  to  your  chauffeur,  so  = 

I he  will  know  where  you  will  want  to  go.  | 

I There  are  hundreds  of  such  ideas,  and  | 
I we  will  pay  $50.00  a month  to  get  them.  ^ 

I Of  course,  we  would  like  to  have  a photo*  | 

I graph  of  the  stunt  showing  that  it  was  = 

i actually  tried,  but  this  is  not  absolutely  | 

I necessary  to  win  a prize.  If  no  photo*  | 

i graph  can  be  furnished — altho  we  would  | 

i like  to  have  it — a simple  sketch  will  do  | 

I showing  the  essential  parts,  etc.  | 

I We  will  pay  the  following  prizes:  | 


FIRST  PRIZE $25.00 

SECOND  PRIZE 15.00 

THIRD  PRIZE 10.00 


I All  other  accepted  articles,  which  win  | 
I no  prizes  will  be  paid  for  at  the  rate  of  i 

I $2.00.  Articles  submitted  should  not  be  I 

I long  ones.  About  one  hundred  to  two  | 

I hundred  words  will  suffice.  Address  all  | 

I manuscripts  to  “Editor,  Automobile  | 

I Stunts,”  care  of  this  publication.  | 
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The  second  point  is  removing  the  plugs 
once  a week  and  soaking  them  in  a pail  of 
kerosene  overnight,  then  using  a little 
emery  on  the  points,  drydng  them  well,  also 
adjusting  all  the  points  accurately  to  the 
thickness  of  a dime,  then  see  that  none  of 
the  porcelains  are  broken,  which  will  cause 
a missing  cylinder.  Also  see  that  all  the 
porcelains  are  thoroly  tightened  by  small 
nuts  that  are  at  top  of  porcelains.  After 
this  is  done  each  plug  should  have  a washer, 
and  thoroly  tightened  in  cylinder  head. 

Most  people  have  trouble  with  their 
motor  heating  up,  and  it  is  no  wonder  when 
the  water  that  is  in  the  radiator  has  col- 
lected so  much  rust  and  grit  that  it  has 
shut  off  the  circulation  of  the  water  thru 
the  various  cylinders.  This  grit  is  removed 
by  running  the  front  of  car  over  sewer, 
while  motor  is  in  operation.  You  will  find  a 
small  outlet  plug  at  the  bottom  of  radiator 
on  all  makes  of  cars,  take  off  cap  from 
radiator  water  intake  and  apply  hose  with 
running  water.  Let  motor  run  until  water 


A Good  Point  to  Remember  About  Spark 
Plugs  Is  That  They  Should  Be  Removed 
Once  a Week  and  Soaked  in  a Pail  of 
Kerosene,  Over  Night.  A Little  Emery  May 
Be  Used  to  Clean  Up  the  Spark  Points  and 
Also  Adjusting  Them  so  That  the  Spark 
Gaps  Are  Equivalent  to  the  Thickness  of  a 
Dime.  The  Porcelain  Bushing  Shouid  Also 
Be  Carefully  Examined  for  Cracks. 

from  outlet  pipe  becomes  clear.  You  can 
very  easily  notice  the  collected  rust  and 
grit  as  it  comes  out  of  outlet  pipe.  Do 
this  while  motor  is  in  operation  until  water 
becomes  clear.  This  application  once  in 
two  weeks,  together  with  keeping  cooling 
fan  well  oiled  and  in  perfect  running  con- 
dition, will  give  you  a perfect  cooling  sys- 
tem. Oil  should  be  drained  from  crank 
case  once  in  three  months,  and  new  oil  ap- 
plied. The  same  should  be  done  in  trans- 
mission and  differential  cases  and  these 
cases  should  at  all  times  have  the  proper 
amount  of  a good  quality  of  oil  and  grease. 
An  occasional  application  of  neatsfoot  oil 
to  the  clutch  will  keep  it  in  good  condition 
together  with  keeping  the  grease  cup  well 
filled. 

Next  the  brakes  should  be  properly  ad- 
justed and  by  jacking  rear  of  car  up  to- 
gether with  running  motor  in  low  gear,  one 
man  should  operate  foot  brakes  back  and 
forth,  while  another  applies  kerosene  to 
brake  bands.  This  will  remove  all  grease 
and  grit,  and  give  you  perfect  action  on 
brakes.  If  the  brake  linings  are  badly 
worn,  and  you  want  to  come  down  a steep 
hill  without  relining  brakes,  apply  hose  of 
running  water  for  about  five  minutes,  soak- 
ing each  brake  lining  in  water.  This  will 
expand  the  brakes  and  give  you  quick  ac- 
tion for  a short  time.  Keep  all  parts  of 
machinery  oiled,  and  tires  inflated  to  the 
proper  number  of  pounds.  One  drop  of  oil 
{Continued  on  page  192) 


The  Top  of  the  Automobile  Should  Be 
Watched  as  Closely  as  the  Other  Parts  of 
the  Car.  A Good  Coat  of  “3  in  1 Oil”  Should 
Be  Rubbed  in  With  a Piece  of  Cheesecloth, 
Until  it  is  Well  Absorbed  by  the  Pantasote, 
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CciriotES  Movie  Lsimp  A Gieunit  SwitlcS^ 


A Chicago  electric  switch  concern  has 
recently  designed  and  constructed  several 


The  recent  introduction  of  the  gas-filled 
principle  has  caused  a jump  of  some  seven 


fold  in  the  intrinsic  brilliancy  attainable 
with  tungsten  filaments,  on  a given  life 
basis.  The  brilliancy  of  the  filament  under 
practical  limitations  could  reasonably  be 
expected  to  be  of  the  order  of  20,000  can- 
dle power  per  sq.  in.  (30  c.p.  per  sq.  mrn.) 
The  crater  of  the  d-c.  carbon  arc  (with 
cored  anode)  was  well  known  to  have  a 
brilliancy  of  84,000  c.p.  per  sq.  in.  (130  c.p. 
per  sq.  mm.)  almost  irrespective  of  the 
current  strength.  The  a-c.  arc  was  found, 
as  might  be  expected,  to  have  a lower 
brilliancy  while  the  limelight  showed  a bril- 
liancy which  was  only  of  the  order  of 
2,000  c.p.  per  sq.  in.  (3  c.p.  per  sq.  mm.). 

It  looked  as  if  the  tungsten  filament  pos- 
sibilities were  quite  in  the  arc  class,  espe- 
cially if  we  could  contrive  to  arrange  the 
filament  so  as  to  constitute  a light  source 
of  extension  sufficient  for  the  purpose  and 
averaging  up  approximately  to  the  brilliancy 
of  the  filament  considered  to  detail.  When 
this  had  been  accomplished  a trial  was  made 
in  a projection  machine,  with  results  which 
were  very  encouraging. 

The  filaments,  which  are  of  thick  wire, 
are  wound  in  helical  coils  of  very  small 
pitch,  and  the  inevitable  separations  be- 
tween the  coils  are  taken  care  of  by  a sys- 
tematic arrangement  of  a concave  spherical 
mirror  mounted  just  behind  the  lamp. 
Thus  the  light  source  may  be  viewed  in  any 
direction,  which  is  of  practical  significance ; 
and  it  will  show  an  almost  unbroken 
assemblage  of  filament  and  mirror  image. 
True  the  mirror  image  is  appreciably  less 
bright  than  the  filament  proper,  but  it  should 
be  remembered  that  much  of  the  surface 
seen  is  substantially  brighter  than  a simple 
tungsten  surface  at  the  same  temperature. 
This  is  due  to  the  high  reflectivity  of  tung- 


sten and  what  may  be  called  the  “perfo- 
rated” character  of  the  source. 

The  advantages  of  the  tung- 
sten filament  lamp  over  the  arc 
for  motion  picture  projection  are 
apparently  as  follows : 

Where  the  a-c.  arc  is  replaced, 
vastly  more  uniform  screen  re- 
sults are  obtained,  noise  is  elimi- 
nated and  continuous  fussing 
with  the  light  source  is  avoided. 

Where  the  d-c.  arc  served  by 
rectified  or  converted  current  is 
replaced  there  is  a considerable 
gain  in  uniformity  of  screen  re- 
sults, the  frequent  “feeding”  is 
avoided  and  the  auxiliary  appa- 
ratus is  more  simple  and  durable. 

Whatever  the  style  of  arc  re- 
placed there  are  further  advan- 
tages in  the  markedly  reduced 
running  expenses  and  lower  first 
cost,  freedom  from  cracked  con- 
denser trouble,  fumes,  and  the 
intensely  hard  dust  which  comes 
from  electrode  cores  (and 
causes  film  scratching,  excessive 
machine  wear  and  unsanitary 
conditions). 

The  color  of  the  light  is  more 
nearly  what  is  demanded  to-day ; 
the  difficulties  of  the  operator 
are  greatly  lessened,  and  the 
booth  is  much  cooler. 

( — Photo  Courtesy  Illuminat- 
ing Engineering  Society.) 


A USEFUL  ELECTRIC  CIGAR 
MOISTENER. 

In  the  accompanying  illustration  is  shown 
a moistener  for  use  in  cabinets  and  show- 
cases to  keep  cigars  and  tobacco  in  good 
condition,  which  depends  upon  the  evapo- 
ration of  water  caused  by  the  burning  of 
an  electric  light.  A 50-watt  carbon  lamp  is 
mounted  in  a socket  under  the  dome  of  the 
device  shown.  In  the  front,  a suitable  re- 
ceptacle is  provided  which  contains  a small 
amount  of  water.  When  the  lamp  is  burn- 
ing, the  water  evaporates  and  moistens  the 
air  uniformly  thruout  the  case.  The  maker 
points  out  that  so  much  moisture  is  given 
off  when  the  lamp  is  in  operation  that  it  is 
only  necessary  to  turn  it  on  occasionally 
according  to  requirements. 


Moistener  that  Contains  an  Electric 
Lamp  to  Evaporate  Water  Therein 
When  Used  in  Cigar  Cabinets. 


110,000  volt  switching  and  protective  equip- 
ments of  the  style  here  shown.  These 
equipments  consist  of  a disconnecting  switch 
and  fuse  upon  a common  base. 

A particular  feature  of  this  equipment  is 
the  arrangement  of  the  insulating  parts. 
They  are  made  up  of  two  70,000  volt  uni- 
versal pin  insulators  stacked  one  upon  top 
of  the  other.  They  are  held  together  by  a 
set  of  rugged  clamps.  To  the  bottom  clamp 
of  each  insulator  a malleable-iron  pin  is 
fastened,  which  is  cemented  into  the  pin 
hole.  This  type  of  construction  makes  an 
exceedingly  strong  unit  and  is  far  less  ex- 
pensive than  a pillar  type  insulator  for  the 
same  voltage. 

The  switch  parts  proper  were  made  with 
the  double  blade  type  of  construction,  spring 
washers  being  employed  to  secure  proper 
contacting.  The  switch  was  rated  at  300 
amperes.  This  unit  when  in  use  is  mounted 
in  the  same  position  as  shown  in  the  cut, 
that  is,  with  the  blade  vertical.  It  measures 
approximately  12  feet  from  lower  end  to 
top  of  lock-ring. 


USE  WIRELESS  LAMP 

A wireless  signal  lamp  has  been  devised 
for  various  kinds  of  war  work  which  en- 
ables the  users  to  keep  up  communication 
under  conditions  where  it  would  be  difficult 
or  impossible  to  stretch  telephone  or  tele- 
graph wires.  A barrage  fire,  for  example, 
would  be  no  hindrance  to  signaling  by  this 
new  apparatus.  It  can  be  used  between  a 
ground  station  at  the  battle  front  and  an 
airplane  a considerable  distance  away,  fly- 
ing over  enemy  territory. 


Electric  light  companies  in  Germany  re- 
quire their  lamp  trimmers  to  save  scraps  of 
old  carbons,  which  are  cemented  together 
for  further  use. 


A nickel-in-the-slot  turn-stile  has  been 
installed  in  a New  York  subway  station.  If 
successful  they  will  be  adopted  in  all  of  the 
subway  stations. 


Smoke  is  one  of  the  outlaws  against  used  to  develop  the  100.000  volts  direct  cur- 
which  modern  science  has  been  directing  rent  required  for  the  purpose  were  of  the 
its  energies  for  a considerable  time,  but  it  commutator  type,  driven  by  a synchronous 

motor  in  most  cases.  The  high 
tension  current  in  this  class  of 
apparatus  is  derived  from  step-up 
transformers,  excited  from  a low 
tension  alternating  current  supply. 

The  latest,  highlj'-  efficient  rectifier 
for  the  smoke  precipitation  process, 
known  as  the  “Cottrell  process,’’  is 
the  Kenotron  vacuum  bulb  type 
here  illustrated.  This  device  de- 
pends for  its  operation  on  the  fact 
that  a highly  evacuated  space  con- 
taining two  metal  electrodes,  one  of 
which  is  incandescent  and  the  other 
cold,  possesses  a unilateral  conduc- 
tivity, current  passing  thru  the  tube 
only  when  the  healed  electrode  is 
negative.  The  amount  of  current 
which  can  be  rectified  by  such  a 
device  increases  rapidly  with  the 
temperature  of  the  heated  electrode, 
but  remains  constant  as  long  as  the 
temperature  of  the  latter  is  main- 
tained constant. 

These  characteristics  render  pos- 
sible the  use  of  the  Kenotron  as  a 
rectifier  for  the  production  of  high- 
voltage  direct-current  from  an  alter- 
nating-current source.  At  present, 
potentials  up  to  100,000  volts  are 
secured  with  standard  equipments. 

W’hen  the  Kenotron  was  first  pro- 
duced several  practical  applications 
were  predicted  for  it,  and  two  of 
these  were  realized  commercially 
during  the  past  year. 

has  only  been  in  the  past  few  years  that  The  first  of  these  was  in  connection  with 
electrical  engineers  were  ahla  to  design  the  process  of  precipitation  by  means  of 
suitable  high  tension  apparatus  with  which  high  voltage  direct-current  for  the  reclama- 
to  precipitate  the  carbon  particles  suspended  tion  of  usable  materials  in  gases  or  smoke, 
in  the  hot  gases  passing  up  the  chimne}'.  or  the  abatement  of  the  nuisance  caused  by 
The  first  successful  high  tension  rectifiers  the  emission  of  noxious  gases  or  smoke 


Switchboard  Panel  With  Protective  Devices  for 
Use  On  Kenotron  Precipitation  Outfits,  With 
Filament  Transformers  for  Kenotrons. 


from  flues  or  stacks.  The  Kenotron  equip- 
ment for  this  service  is  shown  here. 

The  Kenotron  is  absolutely  noiseless  in 
operation,  and  the  rectification  is  nearly 


High-Voltage  Kenotron, 
Maximum  Voltage  90,- 
000  D-C.  On  Half-Wave 
Rectification. 


perfect  with  maximum  voltage  fluctuations 
of  less  than  15  per  cent  when  delivering 
direct  current  at  100,000  volts! 

During  the  past  year  many  installations 
were  made. 


Blew 

It  has  been  found  that  to  obtain  the 
clearest,  flickerless  motion  pictures,  the  arc 
should  be  operated  on  direct  current.  In 
many  locations  this  is  not  available  and 
recourse  must  be  had  to  some  form  of 
rectifier,  motor  generator  or  a rotary  con- 
verter. All  of  these  are  expensive  which 
led  to  the  development  of  the  simple  motOr- 


New  Motor-Driven  High  Capacity  Rectifier. 


driven  rectifier  here  illustrated.  It  was 
perfected  by  C.  J.  Quill,  of  San  Francisco. 

It  is  said  to  be  a 95  per  cent  efficient  ma- 
chine which  charges  your  batteries  and 
operates  your  motion  picture  machines  at 
low  cost.  It  has  no  tubes  to  break  and  no 
losses  due  to  low  efficiency  nor  expensive 
generator  outfits.  There  are  no  contact 
points  to  burn  out. 


Motor  IR.©(DilM©ir 

This  latest  product  of  science  is  a recti- 
fier developed  on  an  entirely  new  principle, 
consisting  of  a self-starting  synchronous 
motor  using  onl}'  75  watts,  with  a mechani- 
cal device  for  automatically  rectifying  al- 
ternating current  for  use  in  arc  lights,  mo- 
tion picture  machines  or  battery  charging 
and  for  other  uses  of  similar  character 
which  require  direct  current. 

Different  sizes  for  different  classes  of 
work  from  10  amperes  to  60  amperes  are 
supplied.  An  auto-transformer  regulates 
the  voltage.  It  is  ideal  for  storage  battery 
recharging. 


A NEW  ELECTRIC  LIGHT 
DIMMER. 

Are  3’ou  looking  for  economy  in  your 
electric  light  bills?  Then  here  is  a new 
pull-chain  dimming  socket  which  can  be 
used  with  real  economy,  because  this  little 
attachment  makes  it  possible  to  turn  dowm 
electric  lights  when  the  full  glare  is  undesir- 
able or  not  needed,  and  save  a proportionate 
amount  of  current. 

Think  of  regulating  electric  lights,  just 
as  gas  can  be  turned,  “low  or  high.’’  Think 
of  the  conveniences  it  affords  to  soften  the 
lights  when  desired — to  have  a small  frac- 
tion of  a candle-power  for  continuous  light 
in  bath  and  hall,  a dim  glow  in  the  bedroom 
or  the  nursery,  a subdued  light  for  cozy 
corner,  fireplace  or  porch,  and  at  the  same 


time  save  from  30%  to  80%  of  the  full 
current. 

Many  electrical  men,  even  experts  and 
engineers,  are  of  the  opinion  that  these 
dimming  attachments  are  a fake,  but  actual 
tests  conducted  b>'  the  U.  S.  Bureau  of 
Standards,  at  Washington,  D.  C.,  prove  that 
they  do  save  current  when  the  light  is 
dimmed  by  such  means.  The  following 
table  shows  the  energy  saved  by  the  use 


of  this  dimming  socket  with  a 40-w'att  109- 
volt  Mazda  lamp. 


Watts  Percentage  of  Saving  in 


Position 

Consumed 

Full  Watts 

Per  Cent 

1 

39.9 

100.0 

00.0 

2 

'27.7 

69.4 

30.6 

3 

10.9 

27.3 

72.7 

4 

7,7 

19.3 

80.7 

158 


COMFORT 


ELECTRIC  INSERT  HEATER  FOR 
KITCHEN  BOILERS. 

On  those  days  in  Summer  when  it  is  too 
warm  to  keep  your  heating  system  “going” 
sufficiently  to  provide  hot  water  from  the 


HOT  WATER  FLOW 


DETACHABLE 

PLU6 


'ELECTRIC 


SHELL  OF 
BOILER- 


ASBESTOS 

COVERING 


COLD  WATER 


An  Efficient  Electric  Insert 
Heater  for  Kitchen  Boilers. 


sists  of  a water  vessel,  a standard  eight-  FREEZE  ICE  CREAM  AND  BREAK 
ounce  Hygeia  milk  bottle  with  nipple,  a ICE  BY  MOTOR, 

removable  immersion  type  heater,  and  a 

detachable  connector  cord.  The  complete  The  hot  summer  days  are  now  with  us 
outfit  is  well  made  and  neatly 
finished.  The  immersion  heater 
connects  with  a plug  and  is  con- 
nected to  any  lamp  or  base  out- 
let. It  will  warm  the  eight 
ounces  of  milk  in  a few  minutes. 

The  container  and  heating  ele- 
ment being  separable  makes  it 
possible  to  quickly  and  thoroly 
sterilize  this  apparatus.  The 
electric  milk  warmer  proves  one 
of  the  greatest  conveniences  ever 
provided,  especially  for  cold 
winter  nights,  when  it  is  some- 
times very  inconvenient  to  heat 
the  milk  by  other  means. 


A RAPID  ELECTRIC 
WATER  HEATER. 

This  new  electric  water  heater 
requires  no  extra  wiring  of  any 
kind  whatsoever,  and  can  be  at- 
tached to  the  ordinary  cold 
water  pipe  by  simply  making  the 
connection  and  screwing  the 
heater  on  to  the  cold  water  pipe. 

The  characteristic  feature  of  Freezing  Ice  Cream  and  Breaking  Ice  by  Electric  Motor, 
this  water  heater  is  comprised 
of  a cylindrical  body  of  porcelain,  in  which 
are  tubular  passages  from  top  to  bottom; 
these  ducts  are  connected  progressively  to 
each  other  by  porcelain  caps  placed  at  top 
and  bottom  of  cylindrical  bod}^  The  water 
to  be  heated  enters  the  first  duct  from  the 
house  piping  (or  rubber  hose,  as  desired), 


boiler ; at  any  time  when  the  heating  of 
water  involves  distributing  heat  thruout  the 
house ; the  electric  insert  water  heater  per- 
forms a service  of  great  convenience  at 
small  cost. 

This  device  is  an  internal  heater,  conse- 
quently no  heat  is  lost  by  radiation,  every 
unit  being  applied  to  the  heating  of  water 
in  the  tank.  It  is  essentially  clean  and  it  is 
inexpensive  in  its  operation. 

This  heater  is  made  in  several  sizes  to 
accommodate  a wide  range  of  hot  water 
requirements. 


ELECTRIC  MILK  WARMER  A 
GREAT  CONVENIENCE. 

The  accompanying  illustration  shows  one 
of  the  latest  electric  milk  warmers,  which 
should  prove  a boon  to  mothers.  It  con- 


New  Electric  Milk  Warmer,  Consisting  of  a Water 
Vessel,  a Standard  8-Ounce  Hygeia  Milk  Bottle  with 
Nipple  and  a Removable  Immersion  Type  Heater. 


Instantaneous  Electric  Water  Heater  for  the 
Home. 

to  the  cylinder  in  the  heater,  and  passes 
progressively  thru  the  different  ducts,  from 
the  last  of  which  it  is  led  to  the  discharge 
faucet  of  the  heater.  All  these  ducts  are  pro- 
vided with  non-corrosive  metal  coils.  These 
coils  are  connected 
in  series  with  each 
other  and  the  ter- 
minals of  this  group 
of  heating  elements 
are  connected  by 
means  of  a snap 
switch  to  the  source 
of  the  current  sup- 
ply; thus  when  the 
water  flows  thru  the 
porcelain  ducts,  it 
passes  directly  over 
the  heating  ele- 
ments, from  which 
the  water  is  progres- 
sively heated. 


again,  and  then  the  family  will  want  ice 
cream — but  the  old  back-breaking  way  of 
freezing  ice  cream  is  not  as  popular  as  it 
was.  There’s  a reason  ! 

In  the  accompanying  illustration  of  motor 
drive  arrangement  for  an  ice  cream  freezer 
and  an  ice  breaker  we  have  the  “reason.” 
Both  the  freezer  and  ice  breaker  are 
mounted  on  a solid  iron  base  with  a gear 
drive  arrangement  which  permits  the  sepa- 
rate operation  of  either  machine.  The 
maker  calls  attention  to  the  fact  that  no 
belts  are  used  and.  that  the  outfit  is  one, 
possessing  sanitary  features.  The  freezer 
has  a capacity  of  4j/2  to  10  gallons.  An 
electric  motor  for  operation  on  an  alter- 
nating current  or  direct  current  circuit  is 

used.  — 

NOW  THE  “ELECTRIC  SHEARS.” 

There  has  recently  been  developed  and 
placed  on  the  market  an  electric  shears  or 
cutting  tool  which  has  unique  safety  and 
labor-saving  features.  Several  sizes  have 
been  developed,  all  of  the  hand  or  portable 
types  are  adapted  to  cutting  sheet  material 
from  light  cloth,  netting  or  silk,  up  to 
sheet  steel  1/16  inch  thick. 

The  shears  is  equipt  with  an  up-to-date 
electric  motor  of  the  universal  type,  adapted 
to  run  on  either  D.  C.  or  A.  C.  circuits  hav- 
ing a normal  voltage  of  115,  which  is  usual 
for  electric  lighting  supply. 

It  has  a controlling  push  button  switch 
in  the  handle,  a separable  attachment  plug 
for  connection  to  the  ordinary  electric  light- 
ing socket  or  a wall  receptacle.  The  flex- 
ible cord  is  seven  feet  long  from  the  handle 
to  the  plug.  The  shaft  of  the  motor  is 
fitted  with  an  eccentric  and  connecting  link 
for  oscillating  or  vibrating  the  upper  blade, 
only,  of  shears. 


The  “Electric  Shears”  the  Latest — Cuts  Rapidly  All  Thick- 
nesses of  Cloth. 


Bv  HSABE-K^  Mo  ILEWSS,  M«  A. 


Of  U.  S.  Naval  Observatory. 


IF  a small  freely-sus- 
pended compass  needle 
is  moved  over  a highly- 
magnetized  steel  sphere, 
it  will  be  seen  that  it 
constantly  changes 
its  position  both 
horizontally  and  ver- 
tically so  as  to  lie 
always  along  the 
“lines  of  force’’  of 
the  sphere  (as 
shown  in  Diagram 
!)• 

There  will  be  one 
point  on  the  sphere 
which  we  will  call 
the  North  Magnetic 
Pole  where  the  north-seeking  end  of  the 
needle  will  point  vertically  downward  or 
make  a “Dip’’  of  90°  with  the  tangent 
plane.  At  the  diametrically  opposite  point 
on  the  sphere,  called  the  South  Magnetic 
Pole,  the  opposite  end  of  the  compass,  the 


TBe  E-aiptB  SiS 

sphere.  There  are  two  points  on  the  earth’s 
surface,  known  as  the  North  and  South 
Magnetic  Poles,  where  the  needle  points 
vertically  downward  and  approximately 
midway  between  is  the  Magnetic  Equator 
where  the  compass  needle  places  itself  in 
a perfectly  horizontal  position  and  the 
“Dip’’  of  the  needle  is  zero.  In  other  words, 
the  earth  acts  as  a huge  magnet  and  pos- 
sesses a magnetic  field  with  lines  of  force 
converging  towards  its  poles  similar  to  the 
lines  of  force  of  the  steel  sphere. 

There  are,  however,  some  very  important 
differences  between  the  sphere  of  steel  and 
our  earth.  The  matter  of  which  the  earth  is 
composed  is  not  homogeneous.  It  is  be- 
lieved to  possess  an  iron  core  of  consider- 
erable  size,  it  is  true,  but  its  outer  shell  is 
composed  of  heterogeneous  masses  that  in 
certain  regions  cause  very  appreciable  local 


It  is  thus  little  wonder  that  this  non- 
homogeneous  and  rapidly  rotating  terres- 
trial globe,  surrounded  by  an  electrified  at- 
mosphere and  subject  to  the  action  of  a 
still  more  powerful  magnet,  the  sun,  should 
not  behave  in  a manner  exactly  analagous 
to  a uniformly  magnetized  steel  sphere. 

The  earth’s  magnetic  poles  are  neither 
symmetrically  placed  nor  absolutely  fixt  in 
position.  There  is  every  reason  to  suspect 
that  they  shift  about  from  year  to  year 
and  possibly  fluctuate  irregularly  in  posi- 
tion in  the  course  of  a few  days  or  hours 
under  the  influence  of  disturbing  forces. 
The  position  of  the  earth’s  North  Mag- 
netic Pole,  last  visited  by  Amundsen  in 
1903,  now  lies  approximately  in  Latitude 
70°  N.  Longitude  97°  W.  The  position  of 
the  South  Magnetic  Pole  as  calculated  from 
observations  made  by  Captain  Scott  in  his 
Antarctic  Expedition  of  1901-1904  is  in 
Latitude  72°  50”  S.  and  153°  45'  E.  It  is 
evident,  therefore,  that  the  magnetic  poles 
of  the  earth  are  not  symmetrically  placed 


STREAMS  OF  ELECTRONS  SHOT  EARTHBOUND  FROM  THE 
SUN  AT  THE  SPEED  OF  LIGHT  186.000  MILES  PER  SECOND^ 


SUNS  OUTER  HEATED 
GASEOUS  ENVELOPE 


AURORAL  LIGHTS  THOUGHT 
TO  BE  DUE  TO  STREAMS  OP 
ELECTRONSfELECTRIFIED  PART- 
ICLESjSHOT  FROM  THE  SUN  AND 
CARRIED  DOWN  ALONG  THE  MAG- 
NETIC LINES  OF  FORCEs 


EARTHS  ELECTRO-STATIC  FIELD 
AFFECTED  BY  VARIATIONS  IN  THE 
SUNS  MAGNETIC  AND  ELECTRO 
magnetic  FIELD  


EARTH’S  MAGNETIC  FIELD  AFFECTED  BY 
SUNS  electron  streams  generating 
CURRENTS  IN  THE  EARTH’S  SURFACE  WHICH 
REACT  ON  EARTHS  NORMAL  MAGNETIC  FIELD. 
SUN  SPOTS  CAUSE  SEVERE  EARTHLY  MAGNETIC y 
DISTURBANCES  — — ^ 


earth’s  MAGNETIC 
FIELD.AN  ENVELOPE 
OF  ELECTRO-STATIC 
FORCE  ALSO  SUR- 
ROUNDS THE  EARTH 


Copyright,  192  0,  by  E,  P.  Co. 

In  This  Picture  of  a “Corner  of  the  Universe”  We  See  How  the  Radiant  Electrical  Energy  of  the  Sun  Is  Propagated  Thru  the  Ether  In 
All  Directions,  and  How  It  May  Affect  the  Magnetic  Field  As  Well  As  the  Electro-static  Envelope  or  Field  Surrounding  the  Earth. 
When  the  Charged  Electric  Particles  Strike  the  Earth,  It  Is  Thought  That  They  Cause  Currents  To  Be  Set  Up  In  the  Crust  and  Core 
Of  the  Earth  As  Well  As  In  Its  Outer  Gaseous  Envelope  Or  Atmosphere  As  Shown  By  the  Dotted'Circular  Lines,  These  Currents  When 
Set  Up  React  To  Cause  Changes  in  the  Normal  Magnetic  and  Electro-static  Fields.  It  Is  Even  Thought  That  the  Aurora  Borealis  Is 
a Periodical  Discharge  of  Electrified  Particles  Shot  from  the  Sun,  Which  Assume  Very  Fantastic  Shapes  Which  We  Know  as  "Northern 
Lights”,  By  Following  the  Lines  of  the  Free  Magnetic  Field  Emanating  from  the  Poles  of  the  Earth  As  Shown  By  the  Dotted  Lines  and 
Arrows  in  the  Present  Diagram.  The  Inset  Cut  of  Ship  Is  That  of  a Non-Magnetic  Craft  Sent  Out  to  Map  the  Magnetic  Variations. 


south-seeking  end,  will  point  vertically 
downward ; while  at  a point  midway  be- 
tween the  magnetic  poles  of  the  sphere  the 
needle  will  lie  parallel  to  the  diameter  con- 
necting the  two  poles  and  there  will  be  no 
dip. 

The  total  intensity  of  the  magnetic  field 
surrounding  the  sphere  will  be  found  to 
be  greatest  in  the  vicinity  of  the  magnetic 
poles  and  least,  midway  between  the  poles. 

Now,  a freely  suspended  compass  needle 
carried  to  all  parts  of  the  earth  will  be- 
have very  much  in  the  same  manner  as 
the  needle  moved  over  the  magnetized  steel 


deflections  of  the  needle.  It  is  surrounded, 
moreover,  by  an  atmosphere  permeated  by 
electrified  particles  of  matter  shot  forth 
from  the  sun,  which  we  now  know  is  a still 
greater  magnet,  surrounded  by  a magnetic 
field  that  is  of  the  order  of  50  gausses  at 
the  poles  and  about  eighty  times  more 
powerful  than  that  of  the  earth. 

It  is  now  a-  well  establisht  fact  that  the 
sun’s  magnetic  field  exerts  a powerful  in- 
fluence over  the  condition  of  the  earth’s 
magnetic  field,  and  that  vast  solar  disturb- 
ances affect  very  materially  the  direction 
and  intensity  of  the  lines  of  force. 

160 


and  that  they  lie  fully  30°  from  the  geo- 
graphical poles.  The  chord  connecting  the 
magnetic  poles  passes  750  miles  from  the 
earth’s  center  and  it  is  about  1200  miles 
from  the  geographic  pole  to  the  nearest 
magnetic  pole  (see  diagram).  Plainly  the 
earth  is  not  a uniformly  magnetized  sphere. 
There  exist,  moreover,  in  high  latitudes 
local  magnetic  poles  due  possibly  to  heavy 
local  deposits  of  ore.  One  such  pole  was 
discovered  at  Cape  Treadwell  near  Juneau, 
Alaska,  by  Dr.  L.  A.  Bauer’s  observations 
there  in  1900  and  1907.  In  the  center  of 
the  observing  tent  at  this  point  the  needle 


pointed  vertically  downward  and  the  com- 
pass reversed  its  direction  when  carried 
from  one  side  of  the  tent  to  the  other. 

It  is  a well-known  fact  that  there  are 
very  few  points  on  the  earth’s  surface 
where  the  compass  needle  points  either  to 
the  true  geographical  pole  or  to  the  mag- 
netic pole,  and  if  it  does  chance  to  do  so, 
it  is  a transient  happening.  The  “variation 
of  the  compass”  or  the  declination  of  the 
needle  as  it  is  called  is  the  angle  that  the 
compass  needle  makes  with  the  true  north 
and  south  line  or  the  meridian.  It  is  an 
angle  of  greatest  importance  to  navigators 
and  explorers,  for  it  gives  them  their  bear- 
ings yet  it  is  unfortunately  subject  to 
ceaseless  variations  of  a most  complicated 
nature,  since  it  depends  on  the  constantly 
pulsating  and  never  ceasing  magnetic 
changes  that  sweep  over  the  surface  of  the 
earth  and  thru  its  crust.  It  is  atfected  by 
long  periods  or  secular  changes,  as  they 
are  called,  progressing  more  or  less  regu- 
larly in  obscure  cycles  of  unknown  period. 
It  is  subject  to  a diurnal  change  that  de- 
pends on  the  position  of  the  sun  relative 
to  the  meridian,  and  that  varies  with  the 


Bcographfc  equofor  and  mognefic  equator 


Arrom  show  d/rect/ons  /r>  which  North  end  of 
I compass  needle  points  at  N',  S'and  at mognetie 

' equator 

|i  F/g.l. 

Diagram  I Showing  Geographic  Poies  of 
Earth  N,  S and  Magnetic  Poies  N'  S'.  This 
! is  Duperrey’s  Chart  of  the  Magnetic  Meridians 
j for  1836.  The  North  and  South  Lines  Are  the 
Lines  of  Horizontai  Magnetic  Force  on  the 
Earth's  Surface  and  Show  the  Directions  in 
Which  the  Compass  Needie  Points.  The  East 
and  West  Lines  (Not  Numbered)  Show  the 
Lines  of  Equal  Dip.  The  Numbered  Lines 
Are  Parallels  of  Latitude.  The  arrows  Show 
Directions  in  Which  North  End  of  Compass 
Needle  Points  at  N'  S'  and  at  Magnetic 
Equator. 

I seasons  and  with  the  hour  of  the  day.  It 
!'  is  affected  by  the  sun  spot  cycle  of  11.3 
! years  which  has  a direct  effect  upon  the 
intensity  of  the  earth’s  magnetic  field.  The 
intensity  of  the  magnetic  field  in  sun  spots 
is,  according  to  Abbot,  sometimes  as  high 
as  4,500  gausses  or  9,000  times  the  inten- 
sity of  the  earth’s  field.  At  times  of  maxi- 
mum spottedness  of  the  sun  the  intensity 
of  the  earth’s  magnetic  field  is  reduced. 

Moreover,  when  great  and  rapidly  chang- 
ing spots  appear  upon  the  sun,  electrified 
particles  are  shot  forth  from  the  sun  with 
great  velocity  and  in  great  numbers  and 
are  drawn  in  towards  the  magnetic  poles 
of  the  earth.  Meeting  the  rarefied  gases 
of  the  earth’s  upper  atmosphere,  they  illumi- 
! nate  them  as  electric  discharges  illuminate 
a vacuum  tube.  Some  of  these  electrons 
j are  absorbed  by  gases  at  high  elevations, 

I other  descend  to  lower  levels.  The  most 
penetrating  rays  have  been  known  to  de- 
scend to  an  altitude  of  twenty-five  miles 
I which  is  about  the  lowest  limit  yet  found 
for  auroral  displays.  It  is  the  passage  of 
i these  rays  thru  the  atmosphere  that  cause 
! the  magnetic  disturbances  known  as  mag- 
j netic  storms,  that  are  always  associated 
with  the  appearance  of  great  sun  spots  and 
t auroral  displays.  At  such  times  sudden 
i changes  take  place  in  the  intensity  of  the 


Showing  How  the  Compass  Needle  Dips 
More  and  More  as  the  Region  of  the  Earth's 
North  Magnetic  Pole  is  Approached. 


earth’s  magnetic  field  that  cause  the  com- 
pass needle  to  shiver  and  tremble  and  tem- 
porarily lose  its  directive  value.  These 
magnetic  storms  have  been  known  to  pro- 
duce great  temporal  changes  in  the  inten- 
sity of  the  earth’s  field.  According  to 
Bauer  the  earth’s  intensity  of  magnetiza- 
tion was  altered  by  about  one-twentieth  or 
one-thirtieth  part  by  the  magnetic  storm  of 
September  25,  1909,  which  was  one  of  the 
most  remarkable  on  record,  and  the  earth’s 
magnetic  condition  was  below  par  for  fully 
three  months  afterwards  as  a result. 

In  addition  to  these  various  regular  and 
irregular  changes  in  the  variation  of  the 
compass,  or  declination  of  the  needle  due 
to  changes  in  the  earth’s  magnetic  field  as 
a whole,  there  are  local  effects  due  to  re- 
stricted regional  disturbances  of  the  earth’s 
magnetic  field  or  to  local  deposits  of  ore 
or  to  volcanoes  or  other  local  causes.  The 
effect  of  all  these  disturbances  upon  the 
declination  of  the  needle  must  be  deter- 
mined by  continual  magnetic  surveys  of  all' 
portions  of  the  earth’s  surface. 

As  a whole  the  earth’s  magnetic  field  is 
more  uniform  over  the  oceans  than  over  the 
land,  with  all  its  disturbing  topographical 
features.  Yet  this  advantage  is  offset 
largely  in  navigation  by  the  fact  that  every 
steel  ship  that  sails  the  seas  is  a magnet, 
with  its  two  magnetic  poles  and  its  neutral 
line  where  the  two  opposite  magnetic  forces 
are  neutralized,  as  is  the  case  with  every 
magnet.  The  direction  in  which  a steel 
ship  lies  with  reference  to  the  earth’s  mag- 
netic field  while  it  is  being  built  determines 
the  position  of  the  magnetic  poles  in  its 
hull  and  the  position  of  its  neutral  line  and 
this  distribution  of  magnetism  over  a ship’s 
hull  must  be  taken  account  of  in  the  in- 
stallation of  its  standard  compass.  Every 
piece  of  horizontal  and  vertical  iron  aboard 
ship  has  an  effect  upon  the  variation  of  the 
compass  and  compensation  must  be  made 
for  such  disturbing  forces.  The  direction 
of  sailing,  the  position  in  which  a ship  lies 
at  dock,  storms  encountered  at  sea,  the  fir- 
ing of  batteries  (on  warships)  are  some  of 
the  factors  that  are  operative  in  producing 
changes  in  the  variation  ’ of  the  magnetic 
compass  aboard  a ship. 

Every  ship  must  undergo  at  frequent  in- 
tervals magnetic  surveys  for  the  purpose 
of  determining  its  magnet  constants  and 
its  “Table  of  Deviations  of  the  Compass.” 

The  direction  in  which  the  compass 
needle  points  aboard  ship  is  the  resultant 
of  the  effect  of  the  earth’s  magnetic  field 
and  the  magnetic  field  of  the  ship,  and  both 
fields  are  subject  to  continual  and  compli- 
cated variations  from  year  to  year,  from 


Every  Steel  Ship  Has  a Magnetic  Field  of 
Its  Own,  and  Which  Has  to  Be  Checked 
and  Compensated  for  in  Its  Effect  On  the 
Ship's  Compass. 
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day  to  day,  and  even  from  hour  to  hour! 

The  elements  of  the  earth’s  magnetic 
field  are  determined  for  any  one  epoch  by 
long  continued  magnetic  surveys  carried  on 
to  a greater  or  less  extent  by  the  various 
nations  of  the  world  and  the  results  are 
publisht  in  the  form  of  magnetic  charts 
for  land  and  sea  showing  the  values  of  the 
three  magnetic  elements,  declination  of  the 
needle,  dip  or  inclination  and  horizontal 
intensity  of  the  earth’s  field  for  a definite 
period.  So  rapid  are  even  the  long-period 
changes  in  the  earth’s  magnetic  field  that 
a magnetic  chart  can  be  relied  upon  for 
only  a very  few  years  and  fresh  data  for 
the  construction  of  these  charts  that  are 
so  valuable  to  navigators  and  explorers 
must  be  gathered  continually. 

NON-MAGNETIC  SHIP  MAKES  MAGNETIC 
SURVEYS. 

The  Bureau  of  Terrestrial  Magnetism  of 
the  Carnegie  Institute  under  the  director- 
ship of  Dr.  L.  A.  Bauer  is  engaged  in  con- 


Diagram  II  Showing  the  Agonic  Line  (Line 
Where  Compass  Needle  Points  Due  North) 
in  the  United  States  for  Year  1905,  as  Shown 
by  Magnetic  Surveys  of  U.  S.  Coast  and  Geo- 
detic Survey.  This  Line  Shifts  Slowly  From 
Year  to  Year. 

tinual  magnetic  surveys  of  the  earth  by 
land  and  sea  that  are  of  the  highest  value 
not  only  to  navigators  but  also  to  scien- 
tists interested  in  solving  the  great  and 
mysterious  problem  of  the  underlying 
causes  of  the  earth’s  magnetism. 

To  give  an  idea  of  the  extent  and  scope 
of  the  work  of  this  department  it  may  be 
mentioned  that  its  non-magnetic  ship  “Car- 
negie” made  in  the  period  1909-1918  a total 
run  of  189,137  nautical  miles,  nearly  nine 
times  the  earth’s  circumference,  with  an 
average  day’s  run  of  119  nautical  miles. 
Magnetic  observations  were  made  practi- 
cally every  day  at  distances  of  100  to  150 
miles  apart.  In  this  nine-year  period  five 
■cruises  were  made.  On  her  first  cruise 
the  Carnegie  sailed  from  St.  John’s,  New- 
foundland, to  Falmouth,  England,  over 
practically  the  same  course  followed  by  the 
famous  astronomer,  Halley,  in  the  Para- 
mour Pink  two  centuries  earlier  to  deter- 
mine the  variation  of  the  compass.  In  her 
fourth  voyage  the  Carnegie  circumnavi- 
gated the  world  in  sub-antarctic  regions  in 
{Continued  on  page  194) 


1 — Entrance  Door  to  the  Celestial  Sphere,  and  Step  Leading  to  Observers’  Platform.  2 — Side  View  of  the  Celestial  Sphere.  The  Black  Panel 
Running  Around  It  at  an  Angle  of  45  Degrees,  Represents  the  South  Polar  Ring,  and  Includes  That  Part  of  the  Sky  Which  Is  Never  Visible 
to  an  Observer  in  the  Latitude  of  Chicago.  3 — Cross  Section  View  of  the  Celestial  Sphere.  4 — Interior  of  the  Celestial  Sphere.  The  Observ- 
er’s Arm  Is  Rested  on  the  Horizon  Table,  Which  Corresponds  to  the  Surface  of  the  Earth.  5 — The  “Miniature  Sky’’  as  It  Appears  in  the 

Chicago  Academy  of  Science,  Showing  Wheels  on  Which  the  Sphere  Revolves. 
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By  1R0BEIRT  Mo  MOUJETOH 


To  give  Chicago  people  a simple  and 
vivid  instrument  for  studying  the 
heavens.  Wallace  W.  Atwood,  secre- 
tary of  the  Chicago  Academy  of  Sci- 
ences, has  constructed  a miniature 
universe  on  the  inner  walls  of  a fifteen-foot 
sheet-iron  sphere.  This  big  hollow  globe, 
placed  in  the  museum  of  the  academy,  ex- 
actly and  ingeniously  depicts  all  the  celestial 
phenomena  regularly  visible  to  Chicago. 

The  purpose  of  the  Celestial  Sphere  is  to 
arouse  an  added  interest  in  the  study  of  As- 
tronomy, and  by  having  the  first  one  ever 
built  installed  in  its  museum,  the  academy 
has  taken  a new  position  among  the  muse- 
ums of  the  world,  for  it  has  seemed  impos- 
sible for  such  scientific  institutions  to  make 
exhibits  which  had  practical  value  in  pro- 
moting an  interest  in  this  science. 

All  of  the  stars  of  the  first,  second,  third 
and  fourth  magnitude,  and  a selected  few 
of  the  fifth  magnitude,  are  shown  in  the 
sphere.  The  full  number  of  fixt  stars  thus 
shown  is  692.  Included  in  the  exhibit  are 
representations  of  the  sun,  the  moon,  and 


four  planets,  Venus,  Jupiter,  Mars,  and  Sa- 
turn, all  of  which  are  visible  to  the  unaided 
eye.  The  celestial  equator  is  also  clearly 
marked  in  the  interior  of  the  sphere,  and 
the  ecliptic,  or  apparent  yearly  path  of  the 
sun  among  the  stars  is  also  shown. 

The  impression  gained  by  looking  out  at 
night  upon  a clear  skj'  is  that  of  a hemi- 
spherical dome  of  infinite  size,  studded  with 
stars.  The  Celestial  Sphere  gives  a minia- 
ture reproduction  of  this  surface  which  we 
call  the  “sky”  and  in  which  the  stars  are 
commonly  supposed  to  be  placed.  Necessar- 
ily, the  sphere  is  of  almost  microscopic  size, 
as  compared  with  the  universe.  If  the  earth 
vvere  represented  in  proportion,  it  would  be 
an  infinitesimal  ball  located  in  the  center  of 
the  sphere,  while  an  observer  standing  on 
this  ball  would  be  correspondingly  tiny. 

The  earth,  as  we  all  know,  looks  flat  to 
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anyone  standing  on  its  surface,  and  we  can 
see  only  one-half  of  the  heavens  at  one 
time ; the  half  which  lies  above  the  plane 
bounded  by  the  horizon.  The  same  effect  is 
gained  in  the  Celestial  Sphere  by  providing 
it  with  a so-called  horizon  table,  which  ex- 
tends out  from  the  inner  surface  of  the 
sphere  almost  to  its  center,  surrounding  the 
observer  and  lying  in  the  same  plane  as  the 
center.  There  is  thus  exposed  to  a person 
standing  in  the  center  of  the  sphere  a com- 
plete hemisphere,  corresponding  to  the  one 
we  see  above  the  surface  of  the  earth,  the 
other  hemisphere  being  hidden  by  the  hori- 
zon table,  just  as  the  earth  conceals  the 
other  celestial  hemisphere. 

Not  only  is  the  Atwood  Celestial  Sphere 
a perfect  pattern  of  the  firmament,  but  in 
every  other  respect,  with  the  possible  excep- 
tion of  shooting  stars,  the  idea  is  carried 
out  in  detail.  In  it  the  sun,  moon  and  stars 
rise  in  the  East  and  pass  overhead,  follow- 
ing certain  definite  paths,  just  as  the  real 
stars  do  in  the  real  sky.  Fortunately  for  the 
(Continued  on  page  232) 


SPRING  had  come,  but  very  late,  it 
being  toward  the  latter  part  of  May 
when  I decided  to  take  an  unan- 
nounced trip  to  Professor  Hargrave’s 
home.  Generally  he  was  not  to  be 
found  there,  except  by  appointment,  but  this 
time  I was  willing  to  risk  it. 

The  butler  at  Prof.  Hargrave’s  home 
knew  me  by  this  time,  so  it  was  unneces- 
sary for  him  to  announce  me  when  I even- 
tually arrived  at  the  Professor’s  estate.  I 
was  ushered  into  a room  which  had  been 
changed  somewhat  since  my  last  visit,  and 
immediately  my  attention  was  centered 
upon  a group  at  a pretty  checkerboard-like 
table.  Their  attention  was  riveted  to  the 
center  of  the  table  where  a roulette  wheel 
was  merrily  spinning.  Little  had  I ever 
thought  or  even  dreamed  that  Professor 
Hargrave’s  home  w’as  used  as  a decoy  to 
harbor  roulette  fiends. 

Looking  around  the  room  in  an  attempt 
to  find  the  Professor  with  his  hypnotic 
smile,  I could  notice  him  nowhere,  neither 
was  my  entrance  observed  by  those  at  the 
game.  A few  minutes  later  I found  myself 
just  as  interested  in  the  merry  spinning  of 
Dame  Fortune’s  cvheel,  perhaps  even  more 
so  than  my  companions  around  me ; so 
wishing  to  be  in  style,  I placed  my  money 
on  various  numbers  and  took  a chance  with 
the  rest,  sometimes  winning,  but  more  often 
losing ! 

A few  minutes  at  this  and  the  Professor 
entered,  altho  I was  not  aware  of  his  pres- 
ence. Patting  me  on  the  back,  he  ex- 
claimed, “So,  there  you  are,  old  timer,  why 
didn’t  you  announce  your  coming?  You 


see,  now  I have  nothing  ready  for  you.  I 
cannot  show  you  a thing  and  am  attempting 
to  entertain  my  guests,  so  I think  you  had 
better  stop  in  tomorrow  or  perhaps  the  day 
following  at  this  hour.” 

Wondering  if  tins  was  a polite  way  of 
getting  rid  of  me  or  whether  he  didn’t 
want  to  see  me  lose  my  money,  I answered, 
“All  right.  Professor,  I will  be  very  glad  to 
see  you  on  the  morrow  ; I guess  I will  be 
going  now”.  “Oh,  no,”  he  added,  “you 
might  just  as  well  stay,  now  that  you  are 
here,  and  enjoy  >ourself  for  the  rest  of  the 
evening.  1 did  not  mean  that  as  a polite 
retreat.”  Then  leaning  over  to  the  roulette 
wheel,  he  placed  his  money  on  number  nine 
as  winner,  but  much  to  his  apparent  dismay, 
he  lost,  and  continued  to  do  so  until  he 
became  a very  heavy  loser.  Meanwhile,  I 
had  begun  to  reap  the  benefits  of  his  and 
the  other  guests’  losses. 

Later  as  the  game  progrest,  the  Professor 
won  one  round  and  then  lost  two  again  in 
succession.  After  that  fate  seemed  to  travel 
in  his  direction ; every  time  he  played,  it 
seemed  as  tho  the  numbers  would  come  out 
expressly  for  bis  benelit ; until  even  I.  O. 
U’s  were  being  past  around  the  table. 

All  the  good  luck  which  had  beset  me 
until  this  time,  suddenly  melted  and  I 
was  only  contributing  to  the  popularity  of 
the  Professor’s  coin,  heaped  high  at  his 
corner  of  the  table.  At  last  to  break  the 
monotony  of  the  silence  which  had  ensued, 
the  Professor  said : “Come,  we’ve  had 

enough  of  this,”  and  alloted  to  each  one 
the  same  sum  of  money  they  had  at  the 
beginning  of  the  game.  VVe  wondered 
what  had  happened,  open  mouthed  with 


amazement,  all  refusing  the  money,  claim- 
ing that  he  had  won  it  and  therefore  had  a 
perfect  right  to  keep  it,  but  our  requests 
only  fell  upon  deaf  ears. 

“You  have  all  been  a bunch  of  fools, 
dupes,  easy  victims  to  a clever  contrivance,” 
the  Professor  began.  “Why,  that  table  is 
faked,  and  1 can  make  it  stop  at  any  num- 
ber 1 desire.  In  order  to  prove  it  to  you — 
you  see  that  the  disc  now  is  absolutely  sta- 
tionary, yet  by  wafting  a little  air,  like  this, 
across  its  surface,  (an  appropriate  move- 
ment of  his  hand  reinforced  his  statement) 
1 can  make  it  move  just  as  I desire.” 

We  were  awed  by  the  disc  moving,  seem- 
ingly of  its  own  accord.  Immediately,  I 
thought  of  strings,  springs,  or  electricity, 
and  lifting  up  the  wheel,  I examined  it 
carefully,  but  there  were  no  two  electrical 
contacts  anywhere  similar  to  those  in  his 
other  features.  Replacing  the  wheel  and 
spinning  it,  I requested  that  he  stop  it  at 
figure  “1.”  A short  time  later,  when  its 
momentum  had  died  down  sufficiently,  it 
came  to  a stop  at  the  number  “1”  desired. 

On  hands  and  knees,  I crept  under  the 
fancy  table  to  look  for  push  buttons  or 
other  things  which  might  give  me  a clue  as 
to  the  operation  of  the  mystic  roulette  wheel. 
Not  a sign!  A rapid  scout  thru  the  rooms 
skirting  the  one  w'e  were  in  convinct  me 
that  there  w'as  no  external  operator.  How 
then  could  it  work?  I surely  should  have 
known  enough  of  the  Professor’s  apparatus 
by  this  time  to  attempt  to  see  thru  the  thin 
veil  of  disguise  which  he  used  to  conceal  his 
instruments,  but  no  such  luck  this  time. 

(Continued  on  page  202) 
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The  Mysterious  Roulette  Wheel  Kept  Professor  Hargrave’s  Guests  On  the  Alert  for  Many  Hours.  Finally,  After  they  Had  All  Lost  Their 
Piles  of  Gold  He  Explained  How  He  Could  Stop  the  Wheel  At  Any  Point  Desired  and  Then  . . . Returned  Their  Money. 


By  WAILTIEIR  Eo  MEEVER. 
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'NLIKE  poles  attract ; like  poles 
repel.”  So  reads  the  first  law  of 
magnetism — and  the  ordinances 
of  the  Medes  and  Persians  were 
unstable  compared  with  the  laws 
of  Nature.  However,  a few  experiments 
with  permanent  magnets  will  arouse  serious 
doubts  in  the  investigator’s  mind,  until  he 
solves  the  mystery  to  the  triumph  of  the 
law,  when  the  letter  will  be  more  firmly 
fixed  in  mind  than  before  it  was  seemingly 
violated. 

Take  a piece  of  soft  iron  wire  about  four 
inches  long  and  fasten  one  end  with  a 
thread  to  an  upright,  allowing  the  free  end 
of  the  wire  to  reach  within  one-quarter 


edl  — 

polarity  simultaneously  appears  at  the  other 
end.  Trace  the  induced  polarities  shown  in 
fig.  2 (a),  and,  bearing  in  mind  that  “un- 
like poles  attract,”  the  reason  for  attrac- 
tion in  this  case  is  apparent.  Once  more 
the  law  is  upheld.  In  (b)  and  (c),  fig.  2, 
other  instances  of  attraction  are  shown, 
illustrating  the  “sticking  together”  of  small 
objects  picked  up  by  a magnet.  In  (b)  the 
free  wire  is  magnetized  through  the  float- 
ing wire;  in  (c),  partly  through  the  float- 
ing wire  and  in  part  directly  from  the  ex- 
citing magnet. 

Our  next  experi- 
ment requires  two 
permanent  m a g- 
nets,  for  conveni- 
ence, though  one 
with  a double 
branched  pole- 
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“Unlike  Magnet 
Poles  Attract;  Like 
Poles  Repel”  — So 
Reads  the  First 
Law  of  Magnetism, 
and  Several  Inter- 
esting Variations 
of  This  Law  Are 
Here  Exemplified. 
What  Is  This  Mag- 
netism Anyhow  7 
Magnetism  Is  Un- 
doubtedly a Resul- 
tant of  Continuous 
Ether  - Movement; 
There  May  Even 
Be  a Progressive 
Movement  Out- 
ward, But  the  Au- 
thor Believes  This 
Flow  Is  Only  a 
Cdnsequence,  More 
in  the  Nature  of  an 
Electric  Current, 
and  Not  a Con- 
stituent Principle. 
Magnetism  Is  the 
Contraction  Upon 
Its  Axis  of  the 
Ether  Vortex.  This 
Article  Opens  Up  a 
New  Avenue  of 
Reasoning  As  to 
the  Real  “What  Is 
It?”  of  Magnetism. 


inch  of  the  N-pole,  say,  of  a strong  per- 
manent magnet.  The  wire  is  now  floating 
in  a magnetic  field  (fig.  1,  a).  Now  take 
another  piece  of  soft  iron  wire  and  hold  it 
parallel  to  the  floating  wire ; one  end  close 
to,  but  not  touching,  the  exciting  magnet. 
When  the  wire  you  hold  is  moved  toward 
the  floating  wire,  the  latter  is  repelled  (fig. 
1,  b).  In  picking  up  iron  filings  or  tacks 
with  a magnet  you  have  learned  to  expect 
mutual  attraction  between  the  induced  par- 
ticles, yet  here  is  repulsion  between  two 
soft  iron  wires  influenced  by  the  same  pole. 

No,  the  law  is  not  violated.  As  shown 
in  (c),  fig.  1,  like  poles  are  induced  in  the 
two  parallel  wires ; and  “like  poles  repel.” 
Very  well.  Next,  hold  the  free  wire  in 
position  shown  in  fig.  2 (a).  The  floating 
wire  is  now  attracted.  How  can  this  be, 
when  we  have  just  proved  that  two  wires 
attracted  by  the  same  pole  repel  each  other? 
Note  polarity.  S-polarity  is  induced  in  the 
end  of  a soft  iron  wire  brought  near  the 
N-pole  of  a magnet,  or  N-polarity  if 
brought  near  the  S-pole.  When  polarity  of 
either  kind  is  induced  in  one  end,  opposite 


piece  would  serve. 
Lay  one  end  of  a 
soft  iron  strip  on 
one  N - pole.  It 
sticks.  Approach 
the  other  end  of 
the  iron  piece  with 
another  N-pole  ; you  would  naturally  expect 
the  strip  to  be  repelled.  Well,  it  is — “to  a 
certain  extent,”  as  Professor  Fox  used  to 
say  when  not  desiring  to  commit  himself 
irrevocably.  The  condition  is  shown  in 
fig.  3 (a),  with  polarities  indicated.  Broken 
arrows  illustrate  opposition  of  the  magnetic 
forces.  But  when  the  free  end  of  the  iron 


In  the  Case  of  the 
Ether-  Vortex,  Cen- 
trifugal Force  Coun- 
teracts the  Pressure 
Upon  the  Radius, 
While  at  the  Ends 
or  Poles  There  Is  No 
Centrifugal  Force  ; 
Therefore  the  Ether 
Vacuum  Can  Be 
Closed  Up  Only  By 
Shortening  the  Ex- 
panded  Vortex 
Tubes. 


strip  is  pressed  down  close  to  the  second 
N-pole,  at  a certain  critical  point  repulsion 
is  changed  to  attraction,  and  in  a trice  we 
have  both  ends  of  the  strip  sticking  fast 
to  N-poles ! (Fig.  3,  b.)  Now  where  is 
your  law  of  like  polarities?  Aha!  A mu- 
tual S-pole  induced  at  the  middle  of  the 
strip?  Not  so.  Test  with  a compass  and 
the  iron  strip  is  found  to  possess  N-polarity 
throughout.  Diagram  (c),  fig.  3,  shows 
what  has  occurred— the  strip  has  become  a 
hub,  from  which  the  lines  of  force  radiate 
like  the  spokes  of  a wheel,  seeking  S-polar- 
ity at  the  far  ends  of  the  permanent  mag- 
nets. The  mechanical  principles  involved 
will  be  dealt  with  further  along  in  this 
article. 

What  is  this  magnetism,  anyhow?  Con- 
ventional representations  indicate  streams 
or  trains  of  ether-corpuscles  issuing  from 
the  N-pole,  circling  around  and  re-entering 
the  magnet  of  the  S-pole — each  stream  a 
“line  of  force.”  Magnetism  is  undoubtedly 
a resultant  of  continuous  ether-movement ; 
there  may  even  be  a progressive  movement 
outward,  but  in  the  writer’s  opinion  this 
flow  is  only  a consequence,  more  in  the 
nature  of  an  electric  current,  and  not  a 
constituent  principle.  Hear  ye  : 

MAGNETISM  IS  THE  CONTRAC- 
TION UPON  ITS  AXIS,  OF  THE 
ETHER  VORTEX.  The  free  ether  in  its 
normal,  static  condition,  is  very  much  like 
an  exceedingly  dense  monatomic  gas,  whose 
particles  are  vibrating  rapidly  in  all  direc- 
tions— a condition  of  repulsion  or  expan- 
sion. This  condition  is  continually  subject 
to  local  modifications  due  to  solar  rays, 
wind-friction,  evaporation  and  condensa- 
tion of  moisture,  etc.,  but  it  always  exists 
between  electrons  free  to  vibrate.  Discord- 
ant vibration  is  always  repellent.  Now,  in 
the  pores  of  magnetic  substances  like  iron, 
there  is  no  room  for  sustained  vibratoiy 
motion,  but  there  are  narrow  channels  per- 
mitting circular  motion.  So  the  ether  cor- 
puscles lose  their  reputation,  “join  hands 
around,”  and  go  circling  in  rings. 

Weak  magnetism  can  be  regarded  as 
relatively  few  vortices ; when  there  is  one 
vortex-tube  for  each  channel  the  iron  is 
said  to  be  “saturated”  and  its  magnetic 
strength  cannot  be  increased  except  by 
cooling  (suppressing  vibration  of  mole- 
cules), which  allows  greater  freedom  to 
the  vortices. 

Let  us  consider  one  unit  vortex,  as  typi- 
cal of  the  whole.  In  union  there  is  strength  : 
aggregate  mass  of  its  component  rings 
gives  the  vortex  tube  such  momentum  that 
its  effect  extends  some  distance  from  the 
end  of  the  iron  channel.  Farther  from  the 
iron,  resistance  of  the  free  ether  retards 
the  whirl ; the  tube  shrinks  in  diameter, 
tapering  to  a point ; while  friction  between 
succeeding  rings  (due  to  retardation) 
causes  a slight  progression  on  the  axis. 
The  point  of  the  tube  is  thus  really  a de- 
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creasing  spiral,  disappearing  where  cen- 
trifugal force  becomes  too  feeble  to  resist 
the  battering  of  the  “free  electrons.” 

The  projecting  vortices  thus  vanish  “in 
thin  air.”  But  let  a piece  of  soft  iron  be 
brought  within  their  field  and  the  “lines  of 
force”  find  allies  in  the  enclosed  electrons, 
which  join  the  whirls,  further  increasing 
momentum.  With  flywheels  at  each  end, 
so  to  speak,  the  vortex  tubes  reach  across 
the  gap  without  deminution.  Centrifugal 
force,  limited  in  the  rigid  confines  of  the 
iron  channels  but  free  to  act  in  the  gap, 
causes  the  bridging  tubes  to  expand  against 
the  elastic  pressure  of  the  surrounding 
ether,  creating  an  ether-vacuum  within  the 
tubes.  Nature  “abhors  a vacuum” — or,  in 
other  words,  a container  deprived  of  any 
part  of  its  equalizing  internal  pressure 
tends  to  collapse  under  external  pressure. 
In  the  case  of  the  ether-vortex,  centrifugal 
force  counteracts  the  pressure  upon  the 
radius,  while  at  the  ends  or  poles  there  is 


Polarity  Is  Very 
Easily  Explained 
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tion of  Rotation’’ 
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no  centrifugal  force ; therefore  the  vacuum 
can  be  closed  up  only  by  shortening  the 
expanded  tubes.  (Fig.  4.)  The  metal 
pieces  at  each  end  of  the  tubes  are  thus 
forced  together,  not  “attracted.” 

Wherefore  we  repeat,  magnetism  is  the 
contraction  upon  its  axis,  of  the  ether- 
vortex. 

Polarity  is  very  easily  explained  under 
this  conception : it  signifies  simply  direction 
of  rotation.  Take  a piece  of  flexible  rub- 
ber hose  and  consider  it  an  ether-vortex. 
Have  a friend  rotate  the  tube  in  one  direc- 
tion while  holding  it  horizontal.  Face  one 
end  and  you  see  it  turning,  say,  right-hand 
or  clockwise : call  this  the  S-pole.  Go 
around  and  look  at  the  N-pole  and  you 
find  it  turning  left-hand.  It  is  the  point 
of  view  that  has  changed — the 
tube  is  still  rotating  in  the  same 
direction  as  before. 

Now  take  up  a tube  similar  to 
the  first;  hold  it  parallel  to  the 
other,  and  rotate  it  in  the  same 
direction.  The  N-  and  S-poles 
of  the  two  tubes  are  adjacent — 
like  poles  side  by  side.  When 
the  two  rotating  tubes  are  prest 
together,  friction  is  felt.  Two 
wheels  revolving  in  the  same  di- 
rection repel  each  other  when 
brought  rim  to  rim  (Fig.  5,  a). 

Join  the  S-pole  of  one  tube 
with  the  N-pole  of  the  other 
(Fig.  5,  b).  No  friction  results, 
because  both  are  revolving  in 
the  sajne  direction  at  the  same 
speed.  But  when  one  of  the  tubes  is  turned 
end  for  end,  and  its  N-pole  placed  against 
the  N-pole  of  the  other  tube  (Fig.  5,  c), 
friction  is  experienced,  because  the  two 
N-poles  are  now  revolving  in  relatively 
opposite  directions.  (In  performing  these 
experiments  the  two  tubes  must  be  kept 
rotating  in  the  original  direction — both  of 
them  either  right-hand  or  left-hand  as  at 
first.) 

Bend  one  tube  until  its  ends  meet ; the 
direction  of  rotation  -is  the  same  for  the 
two  ends.  Here  is  a “closed  magnetic  cir- 
cuit,” or  a closed  vortex,  which  contracts 
upon  its  axis  by  contraction  of  the  circuit. 

From  the  foregoing  it  will  be  seen  that 
when  two  magnetic  “like”  poles  are  brought 
together  the  vortices  are  rotating  in  rela- 
tively opposite  directions,  causing  friction; 


and  _ when  “unlike”  poles  are  joined  the 
vortices  are  revolving  in  the  same  direc- 
tion, causing  no  friction.  Let  us  see  how 
these  mechanical  principles  agree  with  the 
law  of  polarities.  The  analogy  of  the  rotat- 
ing rubber  tubes  of  Fig.  5 is  sufficiently 
clear  as  regards  the  experiments  illustrated 
in  diagrams  1 and  2.  For  the  mechanical 
equivalent  of  Fig.  3,  c observe  Fig.  6, 
wherein  one  pair  of  the  spoke-like  lines 
of  force  is  represented  (exaggerated)  as 
typical  of  the  whole.  The  outer  ends  of 
all  adjacent  tubes  rotate  in  the  same  direc- 
tion— in  this  case  the  N-pole  direction  (as 
seen  when  facing  the  N-pole).  Note  rim- 
friction  of  adjacent  tubes  rotating  in  the 
same  diretcion,  causing  a tendency  for  the 


tubes  to  spread  apart,  as  becomes  clear. 

It  is  easily  understood  how  collisions  or 
glancing  blows  between  particles  cause  re- 
pulsion, but  how  lack  of  friction  permits 
so-called  attraction  requires  some  explana- 
tion. Here  .s  the  startling  answer  ; THERE 
IS  NO  SUCH  THING  AS  ATTRAC- 
TION IN  THE  UNIVERSE.  What  ap- 
pears to  be  attraction  is  merely  the  re- 
moval, decrease  or  lack  of  compensating 
pressure  between  the  seemingly  attracted 
objects,  permitting  the  constant  pressure 
from  without  to  force  the  two  objects  to- 
gether and  close  up  the  vacuum. 

Several  other  physical  laws  tend  to 
operate  upon  these  vortices,  these  lines  or 
tubes  of  force  extending  out  from  a mag- 
net. As  observed,  rim-friction  of  the 
parallel  tubes  rotating  in  the  same  direc- 
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tion  tends  to  spread  the  tubes  apart.  Op- 
posed to  this  spreading  is  fixity  of  the  axis 
of  rotation.*  Due  to  inertia,  a body  set 
in  motion  resists  any  change  in  its  direc- 
tion; in  a whirling  mass  this  effect  is  re- 
solved into  planestability,  or  fixity  of  axis, 
strikingly  manifested  by  the  gyroscope. 

Another  effect,  hardly  so  well  known,  is 
precession.  When  either  pole  of  a spin- 
ning gyroscope  (spinning  in  vertical  plane, 
say)  is  prest  down,  the  gyroscope  seeks  to 
turn  at  right  angles  to  the  disturbing  force, 
so  as  to  bring  the  descending  side  of  its 
rim  into  the  former  position  of  the  deprest 
pole.  If  the  same  pole  is  prest  upward, 
the  ascending  side  of  the  rim  is  brought 
around.  This  turning  at  right  angles  is 
called  the  precession  of  the 
gyroscope  (Fig.  7).  Precession 
is  also  a property  of  the  mag- 
netic vortex,  which,  mechani- 
cally considered,  is  simply  a 
tubular  p^roscope. 

Applying  this  theory  to  the 
dynamo  (Fig.  8),  may  we  not 
say  that  as  the  lines  of  force 
are  dragged  out  of  their  axis 
of  rotation  by  the  sweep  of  the 
armature,  precession  turns  them 
at  right  angles,  impressing  the 
vortices  upon  the  armature 
wires  as  a spiral  with  both  ro- 
tation and  progression  — an 
electric  current! 

* Note. — But  for  this  stiffness  of 
the  tubes,  magnetic  repulsion  would 
be  imperceptibie.  It  is  much  weaker  than  contrac- 
tion upon  the  axis. 


MAGNETIC  METALS. 

In  the  October  issue  of  the  Electrical 
Experimenter  appeared  a brief  description, 
contributed  by  Mr.  H.  J.  Gray,  of  a imn- 
ferrous  magnetic  ahoy.  Mr.  Gray  gives 
the  composition : 60%  copper,  26%  man- 
ganese, 14%  aluminum. 

The  only  simple  metals  possessing  more 
than  mere  traces  of  magnetic  property  are 
iron,  nickel  and  cobalt.  The  atomic  weight 
of  iron  is  55.8,  nickel  58.7,  cobalt  59.0.  No 
non-magnetic  elements  have  atomic  weights 
within  this  range.  The  nearest  metal  is  man- 
ganese (54.9)  and  this,  as  Mr.  Gray  said,  is 
feebly  magnetic.  Here,  then,  are  narrow 
limits  within  which  no  element  is  non-map 
netic  and  without  which  none  is  magnetic. 
Surely  this  is  no  mere  coincidence. 

Of  course  the  magnetic  alloy  has  no  true 
atomic  weight.  A figure  representing  an 
average  atomic  weight  if  I may  use  the  ex- 
pression, may  be  easily  derived  by  simply 
multiplying  the  atomic  weight  of  each 
constituent  by  its  percentage  and  adding. 
Thus : 

Copper  60%  ; 63.6  X -60  = 38.2 

Manganese  26%  : 54.9  X .26  = 14.3 

Aluminum  14%  : 27.1  X -14  = 3.8 


“atomic  weight” ; 56.3 

DAVID  CLARKE  COX.  M.A, 


The  Mechanical  Equivalent  of  the  Magnetic  Phenomenon  Shown  in 
Figure  3 is  Illustrated  Herewith.  Note  the  Rim  Friction  of  Ad- 
jacent Tubes  Rotating  in  the  Same  Direction,  Causing  a Tendency 
for  Tubes  or  Vortices  to  Spread  Apart. 


EXAMINATION  OF  WATER. 


WATER  is  the  universal  solvent.  It 
dissolves  more  substances  than 
any  other  one  liquid.  Therefore, 
water  is  never  free  from  dis- 
soKed  mineral  and  organic  mat- 
ter. Even  rain  water  contains  gases  washed 


Detecting  the  Presence  of  Lead  by  Passing 
Hydrogen  Sulfid  Gas  into  a Concentrated 
Sample  of  the  Water. 


from  the  atmosphere,  as  it  descends,  and 
if  it  has  fallen  upon  roofs,  it  will  also  be 
discolored  from  other  substances  in  solu- 
tion. But  for  industrial  purposes,  water 
must  be  free  from  many  objectional  com- 
pounds. Thus,  iron  in  any  form  is  very 
bad  for  dyeing,  tanning,  paper  making, 
blcacheries  and  laundries.  Hard  water  can- 
not be  used  in  laundries,  without  softening, 
and  is  the  chief  cause  of  boiler  scale.  Highly 
colored  water  is  objectionable  in  the  textile 
industries.  Chlorides  are  harmful  in 
sugar  refining  and  in  the  tanning  of  leather. 
And  the  list  might  be  extended,  for  there 
is  scarcely  an  industry  that  does  not  have 
its  special  requirements  for  the  water  that 
it  uses.  It  will  be  seen,  however,  that  the 
chemical  examination  of  water  with  a view 
to  determining  its  fitness  for  industrial 
purposes  is  a matter  of  great  practical  im- 
portance. It  is  also  a matter  of  great  com- 
mercial importance  to  determine  methods 
of  purifying  water  and  to  design  plants  for 
this  purpose. 

REMOVAL  OF  COLORING  MATTER. 


Water  is  frequently  highly  colored  from 
having  past  thru  peat  beds  or  masses  of 
decaying  vegetation.  Such  water,  however, 


Preparing  a Sample  of  Temporarily  Hard 
Water  by  Passing  Carbon  Dioxid  Gas  from 
a Kipp  Generator  into  Limewater. 


never  comes  from  great  depths,  for  if  it 
did  such  coloring  matter  would  be  removed 
by  natural  filtration.  And  this  fact  sug- 
gests a means  of  removing  the  color  sub- 
stances. For  this  purpose  sand  filters  are 
in  common  use.  1 hey  are  called  mechan- 
ical filters  and  contain  a bed  of  sand  mixed 
with  lime  and  alum,  thru  which  the  water 
is  forced  under  pressure. 

To  learn  the  action  of  such  a filter  pre- 
pare a dilute  solution  of  “alum”  by  dis- 
solving 20  grams  of  aluminum  sulphate  in 
a liter  of  water.  Also  have  at  hand  lime- 
water,  made  by  shaking  slaked  lime  with 
water  in  a stoppered  bottle  and  allowing  it 
to  stand  for  several  hours.  Pour  off  the 
clear  solution.  Now  to  one-sixth  of  a test 
tube  of  the  alum  sohition  add  twdce  that 
volume  of  limewater,  warm  gently  and  note 
the  white  gelatinous  precipitate  that  forms. 
The  precipitate  may  be  formed  in  greater 
quantity  by  substituting  ammonia  water  for 
the  limewater. 

To  show  the  effect  of  this  precipitate  of 
aluminum  hydroxide  on  coloring  matter 
prepare  solutions  of  logwmod  or  alizarin. 
Then  to  one-sixth  of  a test  tube  of  alumi- 
num stdphate  solution  add  some  ammonia 
water  and  follow'  it  w'ith  a little  of  either 
the  logwood  or  alizarin  solutions.  Shake 
the  contents  and  set  the  test  tube  aside. 
.After  it  has  stood  for  an  hour,  examine 
it  again  and  you  will  find  that  the  col- 
oring matter  has  been  carried  entirely  to 
the  bottom,  forming  what  dyers  call  a 
"lake".  See  Fig.  1.  In  just  this  same  way 
the  alum  and  lime  in  a mechanical  filter 
unite  to  form  the  gelatinous  precipitate 
aluminum  hydroxid,  which  removes  any  or- 
ganic coloring  matter. 

MAKING  A SAND  FILTER. 

A sand  filter  that  will  illustrate  this  beau- 
tifully may  be  easily  made  as  follows; 
Obtain  a large  jar  of  several  gallons  ca- 
pacity, preferably  of  glass,  altho  an  earthen- 
ware jar  will  be  perfectly  satisfactory.  In 
the  bottom  of  this  jar  place  9 small  in- 
verted beakers  of  about  150  cc.  capacity  to 
serve  as  supports.  See  Fig.  2.  Over  these 
beakers  fit  a piece  of  fairly  fine  iron  wire 
gauze,  or  better  still,  copper  gauze.  Cover 
the  gauze  with  filter  paper.  Before  intro- 
ducing the  sand,  bend  a large  sized  glass 
tube  into  the  shape  of  a siphon  by  soften- 
ing in  the  flame  of  a fish-tail  burner  and 
bending  in  the  usual  way.  On  the  outer 
end  of  this,  place  a short  piece  of  rubber 
tubing  and  a pinch  cock.  Thru  a previously 
made  hole  in  the  gauze  insert  the  short  arm 
of  the  siphon,  and  it  should  reach  to  the 
bottom  of  the  jar. 

Now  put  in  a laj'er  of  sand  and  sprinkle 
over  it  a small  quantity  of  slaked  lime, 
mixed  wdth  pulverized  alum.  Continue  this 
procedure  until  the  jar  has  been  filled  within 
two  inches  of  the  top.  Then  pour  enough 
water  thru  the  filter  to  w'ash  it  out  well, 
drawing  it  off  with  the  siphon.  Next  pre- 
pare a gallon  of  colored  water  by  dissolv- 
ing a little  of  some  soluble  dyestuff,  as  ali- 
zarin or  magenta,  in  it.  Pour  this  thru  the 
filter  and  you  will  find  that  the  color  has 
been  completely  removed.  This  makes  a 
very  striking  demonstration. 

Another  Method  of  Removing  Color: 
Set  up  a distilling  apparatus  similar  to 
that  used  in  the  distillation  of  alcohol  and 
place  in  the  boiling  flask  a dilute  solution 
of  copper  sulfate.  Upon  distilling  this  the 
deep  blue  copper  sulfate  will  be  left  be- 
hind and  the  water  w'ill  come  over  pure  and 


clear.  If  it  were  not  so  expensive  this 
would  be  the  ideal  method  of  purifying  all 
w'ater. 

Removing  Sediment : Natural  water  very 
frequently  contains  large  amounts  of  solid 
matter  held  in  suspension.  To  remove  this 
by  natural  settling  would  take  a long  time. 
But  the  same  substance  that  removes  color- 


Making  the  Soap  Test  for  Hardness  by  Pour- 
ing Soap  Solution  from  a Dropping  Bottle, 
into  the  Sample  of  Water. 


ing  matter  also  carries  down  the  sediment 
with  it.  To  show'  this  lill  a tall  cylinder 
W'ith  water  made  turhid  by  the  addition  of 
a little  fine  clay.  Then  add  a third  of  a 
test  tube  of  the  aluminum  sulfate  solution 
and  mix  it  by  thoro  stirring.  Follow  with 
two-thirds  of  a test  tube  of  lime  w'ater 
without  stirring.  Prepare  for  comparison 
another  cylinder  of  water  leaving  out  the 
alum  and  lime.  Allow  these  cylinders  to 
stand  for  several  hours,  d he  value  of  lime 
and  alum  as  coagulums  in  city  water  reser- 
voirs W'ill  be  readily  apparent. 

HARDNESS  IN  WATER. 

The  terms  "hard”  vnd  “soft”  as  applied 
to  water  originally  .'eferred  to  the  differ- 
ence in  the  “feel”  of  various  kinds  of  nat- 
ural water.  Rain  w'ater,  as  everyone  has 
experienced,  feels  soft  and  smooth  to  the 
touch  and  if  used  for  toilet  purposes  will 
leave  the  skin  in  a similar  condition.  But 
much  of  the  water  from  deep  wells  and 
springs  has  directly  the  opposite  effect. 
Not  only  does  it  feel  harsh  to  the  touch,  but 
it  roughens  the  skin  and  makes  necessary 
the  use  of  large  quantities  of  skin  lotions. 

One  of  the  most  noticeable  and  important 
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166 


Fig.  1.  Aluminum  Hydroxid  and  a Solution 
of  Logwood  Demonstrates  the  Formation  of 
a Dye  “Lake”.  The  Coloring  Matter  in  the 
Latter  Solution  Falls  to  the  Bottom. 

effects  of  hard  water  is  its  soap  consuming 
power.  Therefore  we  make  use  of  a soap 
solution  in  testing  for  hardness. 

Testing  for  Hardness:  First  obtain  some 

good  liquid  soap,  as  free  from  color  as  pos- 
sible. Formerly  an  alcoholic  solution  of 
soap  was  used  in  these  tests  but  a good 
quality  of  liquid  soap  will  serve  our  purpose 
just  as  well.  Obtain  a dropping  bottle,  or 
make  one  by  cutting  a small  notch  in  each 
side  of  a cork  stopper  and  fit  it  into  a small 
bottle.  From  such  a bottle  the  soap  may 
be  poured  in  drops. 

The  softest  water  possible  to  obtain  is 
distilled  water.  To  learn  the  effect  of  soap 
upon  such  water,  fill  a test  tube  two-thirds 
full  of  it  and  pour  in  a few  drops  of  the 
liquid  soap.  Note  that  no  cloudiness  ap- 
pears and  upon  closing  with  a stopper  and 
shaking  a copious  suds  at  once  forms  and 
does  not  disappear  with  standing.  The 
suds  are  permanent.  This  is  the  test  for 
soft  water. 

To  learn  the  test  for  hard  water  add  one 
or  two  cubic  centimeters  of  a solution  of 
calcium  chlorid  to  half  a test  tube  of  dis- 
tilled water  and  add  soap.  Note  that  a 
cloudiness  at  once  appears  and  that  large 
pieces  of  white  precipitate  separate  out. 
Upon  shaking  no  suds  are  formed.  There 
may  be  froth  and  bubbles  but  no  suds. 
This  is  typical  of  hard  water,  but  of  course 
no  natural  water  is  as  hard  as  this  sample. 
The  white  precipitate  is  insoluble  calcium 
soap,  useless  as  a cleanser,  and  which  be- 
haves as  so  much  dirt.  Not  until  all  of  the 
calcium  salts  in  solution  have  been  pre- 
cipitated as  calcium  soap,  can  the  cleansing 
action  of  the  soap  become  effective.  That  is, 
the  soap  must  soften  the  water  and  this  is 
an  expensive  process. 

Temporary  Hardness:  There  are  two 

kinds  of  hardness — temporary  and  perma- 
nent. One  may  be  removed  by  boiling  while 
the  other  requires  the  addition  of  some 
chemical,  or  distillation. 

Prepare  a sample  of  temporarily  hard 
water  by  passing  carbon  dioxid  gas  into 
limewater  for  several  minutes.  (The  carbon 


Fig.  4.  Removing  Permanent  Hardness  with 
Sodium  Carbonat  Solution. 


dioxid  may  be  generated  by  the  action  of 
hydrochloric  acid  upon  pieces  of  marble  in 
an  ordinary  hydrogen  generator ) see  Fig.  3. 
At  first  you  will  observe  the  formation  of 
a white  precipitate  of  calcium  carbonat,  but 
this  very  quickly  disappears  and  a clear 
solution  of  calcium  bicarbonat  results.  Di- 
vide the  solution  into  three  parts.  To  one 
add  soap  and  note  the  formation  of  a pre- 
cipitate and  the  absence  of  suds.  Fleat  the 
second  portion  gently  and  at  the  same  time 
hold  over  the  mouth  of  the  test  tube  a glass 
rod  having  on  the  end  a drop  of  limewater. 
Note  that  the  limewater  becomes  turbid, 
showing  that  carbon  dioxid  escapes.  Then 
boil  the  contents  of  the  tube  and  a white 
precipitate  is  formed.  This  is  calcium  car- 
bonat. Filter  off  this  precipitate  and  test 
the  filtrate  with  soap.  You  will  find  that 
the  water  is  very  nearly  as  soft  as  distilled 
water.  Because  such  hardness  can  be  re- 
moved by  boiling,  it  is  called  temporary. 

In  nature  water  always  contains  carbon 
dioxid  and  if  it  flows  over  limestone  rocks, 
the  limestone  dissolves,  forming  calcium 
bicarbonat,  held  in  solution  by  the  excess  of 
carbon  dioxid.  When  this  water  is  boiled 
in  a tea  kettle,  the  normal  carbonat  is  pre- 
cipitated and,  since  the  calcium  is  removed 
from  solution,  the  water  is  softened.  Mag- 
nesium carbonat  also  behaves  in  the  same 
wav  and  is  a cause  of  hardness. 

Remove  from  the  inside  of  a tea  or  water 


Water  for  Drinking  Purposes. 

kettle  some  of  the  flakes  of  mineral  mat- 
ter that  have  been  deposited  there.  Place 
them  in  a test  tube  and  add  a little  hydro- 
chloric acid.  The  very  vigorous  effer- 
vescence that  results  proves  the  presence  of 
carbonat  precipitated  in  the  foregoing  way. 
This  is  a common  cause  of  boiler  scale  too. 

To  the  third  portion  of  the  above  solu- 
tion add  a little  limewater  and  note  that  a 
white  precipitate  of  calcium  carbonat  re- 
sults. In  the  industrial  use  of  water,  tem- 
porary hardness  is  frequently  removed  by 
the  addition  of  just  the  right  amount  of 
limewater. 

Permanent  Hardness:  The  more  im- 

portant kind  of  hardness  and  the  most 
troublesome,  because  the  most  difficult  to 
remove,  is  permanent  hardness.  This  is 
due  to  the  presence  in  water  of  calcium 
and  magnesium  sulfates  and  chlorides. 

Shake  a little  of  Plaster  of  Paris  (cal- 
cium sulfate)  in  a test  tube  two-thirds 
full  of  water.  Filter  it  and  make  the  soap 
test.  You  will  find  it  very  hard.  Now  pre- 
pare another  test  tube  of  hard  water  in  the 
same  way.  Divide  into  two  portions.  To 
one  add  a fairly  strong  solution  of  sodium 
carbonat — ordinary  washing  soda — and  heat 
gently  to  nearly  boiling.  Filter  off  the  pre- 
cipitate that  forms  and  test  the  filtrate  with 
soap.  You  will  find  that  the  water  has  been 
almost  entirely  softened.  This  is  the 
method  by  which  water  is  most  frequently 


Fig.  3.  Preparing  Temporarily  Hard  Water  ^ 
By  Passing  Carbon  Dioxid  Into  Limewater. 

softened  in  the  household.  See  Fig.  4. 

Heat  the  other  portion  of  the  hard  water 
to  boiling  and  note  that  a precipitate  forms. 
Filter  and  test  for  hardness.  The  water 
will  still  be  found  hard,  altho,  owing  to  the 
fact  that  calcium  sulfate  is  less  soluble  in 
hot  water  than  in  cold,  some  of  the  sulfate 
is  thrown  out  of  solution.  This  is  a second 
very  common  cause  of  boiler  scale. 

A New  Method  of  Removing  Hardness : 

In  recent  years  a unique  and  exceedingly 
efficient  process  of  softening  water  for  use 
in  textile  mills,  private  homes  and  wherever 
soft  water  is  a necessity,  has  been  placed 
upon  the  market.  Large  filters  containing 
an  artificially  prepared  sodium  aluminum 
silicate  are  employed,  and  the  water  comes 
from  them  with  absolutely  zero  hardness. 
The  substance  is  called  Permutit  and  the 
company  handling  it  doubtless  would  be 
glad  to  give  you  a sample  for  experimental  j 
purposes.  In  using  it,  first  prepare  a sam-  j|  , 
pie  of  very  hard  water  by  adding  to  ordi-  i’  i 
nary  tap  water  some  calcium  chlorid  solu-  ; 
tion.  Pour  it  thru  the  Permutit  filter  and 
test  with  soap.  The  water  will  be  found  to  |i-; 
have  been  entirely  softened.  It  seems  to 
be  even  softer  than  distilled  water.  What  'i;.i 
happens  is  this:  The  calcium  ions  in  the  ;j|; 

hard  water  exchange  places  with  the  sodium  I:: 
ions  in  the  filter,  leaving  the  water  soft.  l 
When  the  filter  has  become  full  of  calcium  I i 
ions  and  will  no  longer  work,  it  may  be  : 
regenerated  by  allowing  a 10  per  cent  solu-  \ 
tion  of  ordinary  salt  to  stand  in  it  over  i • 
night,  followed  by  washing  a few  times  with  : - 

water.  ! ■ 

TESTING  TAP  WATER.  i 

To  test  tap  water,  or  any  other  water,  ; 
for  hardness  it  is  best  to  use  a large  sized 
test  tube  and  measure  out  exactly  50  cc.  of  , ' I 
the  sample.  Then  add  soap  drop  by  drop  ; i 
with  shaking  until  a permanent  suds  re-  ' : ) 
suits,  counting  the  number  of  drops  as  you  ’ 
do  so.  Note,  too,  whether  a cloudiness.,; 

(Continued  on  page  197)  : 


Fig.  5.  Flame  Test  for  Potassium.  The, 
Flame  is  Viewed  Thru  a Piece  of  Cobalt,  . 
Glass.  A Sodium  Test  is  Made  ih  a Similar'' 
Manner,  But  No  Glass  is  Used. 
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The  Batteries  and  Interrupter  as 
well  as  the  Balancing  Resistances 
and  Inductances  Are  Contained  In 
the  Small  Portable  Cabinet.  Any 
Metal  Object  Which  Unbalances  the 
Inductive  Effect  Between  the  Two 
Large  Colls,  Is  Caused  to  Announce 
Its  Presence  Thru  the  Sensitive 
Telephone  Receivers  Worn  Over  the 
Ears.  The  Battery  Current  1$  Cut 
In  and  Out  of  the  Circuit  by  Means 
of  the  Pear  Push  Button,  Which 
the  Operator  Is  Shown  Holding.  In 
the  Left-hand  Photograph. 


We  Have  Often  Seen  Photographs, 
Haven’t  We,  of  the  Wonderful 
“Hughes’  Balance”  for  Locating 
Buried  Treasures.  Metal  Pipes,  etc. 
But  None  of  Them  Gave  Very  Much 
Detail.  The  Author  Has  Happily  In 
This  Article,  Presented  Us  with  a 
Clear  Description  of  an  Apparatus 
Which  He  Has  Actually  and  Suc- 
cessfully Built.  Photo  at  Left  and 
Center  Show  the  Colls  Extended  and 
Also  Folded  Up. 


Afitgiv 


Here  is  another  one  of  those  buried 
metal  locaters  which  have  been 
described  in  the  Electrical  Ex- 
perimenter from  time  to  time,  this 
particular  device  however  being 
designed  to  locate  a buried  treasure  sup- 
posed to  be  resting  peacefully  somewhere 
in  an  island  in  Florida.  Some  months  ago 
an  advertisement  appeared  in  the  classi- 
fied columns  of  the  Electrical  Experi- 
menter asking  for  a mechanical  or  electri- 
cal device  for  locating  a buried  treasure. 
The  writer  answered  this  and  the  very 
sensitive  piece  of  apparatus  shown  in  the 
accompanying  illustrations  is  the  result. 

In  the  past  there  have  been  many  fake 
inventions  for  this  purpose,  but  when  prest 
for  their  principle  of  operation,  their  in- 
ventors would  always  say,  “I  can’t  tell  why 
it  works,  but  it  does !”  Unlike  these,  how- 
ever, this  instrument  operates  on  sound, 
basic  principles  of  electricity  and  its  theory 
is  in  keeping  with  the  latest  principles  of 
electrical  engineering;  nothing  mysterious, 
magical  or  supernatural  about  it. 

There  are  two  large  coils  about  two  feet 
in  diameter  wound  with  copper  wire  and 
both  coils  are  identical.  These  coils  are 
connected  in  parallel,  but  each  one  is  in 
series  with  a primary  winding  of  a dif- 
ferential current  transformer,  the  secondary 
of  which  goes  to  the  telephone  receivers. 
This  is  shown  in  the  rear  view  of  the  in- 
strument board.  There  is  a buzzer  which 


has  two  heavy  silver  contacts  and  these 
open  and  close  the  main  circuit.  As  will  be 
seen  from  the  diagram  of  connections,  there 
is  a small  rheostat  for  accurately  balanc- 
ing the  ohmic  resistance  of  the  two  coils, 
and  two  adjustable  inductances  for  balanc- 
ing the  inductance.  The  main  current  is 


Diagram  Showing  the  Connections  of  the 
Electric  Treasure  Locating  Apparatus,  De- 
scribed By  Mr.  Todd.  This  Apparatus  Was 
Actually  Built  and  Proved  Very  Successful, 
Locating  a One  Foot  Square  Block  of  Iron, 
Five  Feet  Underground. 
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supplied  by  dry  batteries  located  in  the 
bottom  of  the  instrument  box.  When  the 
currents  are  equal  in  both  coils,  the  two 
primary  windings  “buck”  each  other  exactly 
and  no  sound  is  heard  in  the  receivers; 
but  the  least  unbalancing,  as  might  be  pro- 
duced by  any  metal  coming  under  the  in- 
fluence of  either  coil,  will  produce  a sound. 
One  winding  alone  will  produce  1200  volts 
on  an  open  circuited  secondary  so  to 
balance  out  the  sound,  1200  volts  must  be 
“bucked”  against  1,200  volts  until  no  sound 
is  heard  in  the  receivers.  From  this  it  will 
be  realized  what  an  infinitesimal  change  in 
the  field  of  either  coil  is  required  to  produce 
an  audible  buzzing  in  the  receivers. 

To  locate  any  buried  metal,  the  outfit  is 
merely  carried  along  very  closely  to  the 
ground,  the  user  listening  intently  for  any 
sound  which  denotes  the  proximity  of 
buried  metal. 

The  apparatus  is  so  sensitive  that  even  a 
small  screw  driver  placed  in  one  coil  will 
give  a sound.  From  actual  tests,  it  will  de- 
tect a quart  of  metal  washers  one  foot 
underground ; a 2-quart  can  at  lyi  feet,  and 
a block  of  iron  about  a foot  square,  it  will 
locate  five  feet  underground. 

From  this  it  will  readily  be  seen  that 
Captain  Kidd’s  dead  men  sitting  on  the 
chest  of  gold  may  well  rattle  their  bones  in 
fear,  as  they  will  no  longer  be  safe  from 
detection  once  the  services  of  electricity  are 
enlisted  in  the  search. 
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By  Mo  Mo  FAMMEIR 


A SOURCE  of  electric  current  of  low 
voltage  but  fairly  high  amperage, 
such  as  supplied  by  a small  step- 
. down  transformer  or  a starting  or 
lighting  storage  battery  may  be 
put  to  good  use  in  operating  soldering 
“irons”  of  simple  and  rugged  as  well  as 
cheap  construction ; other  heating  devices 
would  be  equally  practicable  but  will  not 
be  discust  here.  So  many  articles  have  ap- 
peared describing  the  construction  of  small 
transformers  that  it  seems  hardly  worth 
while  to  bring  up  the  subject  again;  it  need 
only  be  said  that  the  building  of  such  a 
piece  of  apparatus  is  not  at  all  difficult  and 
when  completed  it  may  be  put  to  a wide 
variety  ■ of  work.  For  soldering,  one  of 
about  200  or  300  watts  capacity  would  be 
plenty  large  enough ; for  a resistance  heater 
unit  10  volts  is  enough  and  for  an  arc 
heater  about  forty.  As  the  resistance  types 
are  the  most  easily  managed  they  will  be 
described  more  fully,  though  the  arc  type 
is  interesting  to  experiment  with  or  to  use 
where  a large  amount  of  heat  is  required. 

The  simplest  contrivance  is  to  adapt  a 
regular  soldering  copper  as  shown  in  Fig. 
1.  Take  about  sixteen  inches  of  iron  tele- 
i phone  wire.  No.  12  gage,  drill  a hole  near 
the  point  end  of  the  body  of  the  copper 
and  drive  in  the  end  of  the  wire.  Then 
cement  a layer  of  sheet  asbestos  around  the 
body  and  wind  the  wire  over  this,  securing 
the  other  end  in  a brass  clip  bolted  to  the 
shaft  of  the  tool  but  insulated  from  it  with 
an  asbestos  sheet.  A similar  clip  in  con- 


tact with  the  shank  forms  the  other  termi- 
nal. Use  heavy  flexible  cord,  preferably 
asbestos  wrapt,  to  connect  the  copper  to 
the  source  of  supply.  The  wire  will  quickly 
become  red  hot  and  heat  the  copper ; one 
an  inch  in  diameter  and  about  three  inches 
long  will  heat  enough  to  run  solder  at  the 
point  in  three  minutes,  using  an  E.M.F.  of 
ten  volts  and  about  twenty  amperes.  A 
layer  of  asbestos  around  the  outside  of  the 
coil  will  conserve  the  heat  and  a brass  tube 
slipt  over  the  whole  will  protect  it  from 
mechanical  injury. 

Fig.  2 shows  an  experimental  appliance 
built  up  from  brass  pipe  or  tube  hammered 
out  to  a chisel  point ; this  is  good  for  practi- 
cal use  as  well,  and  is  very  easily  made.  A 
short  half  inch  carbon  electrode  is  bevelled 
off  and  driven  into  the  point,  inside  the 
tube ; it  is  then  packed  with  granulated 
carbon  and  asbestos  to  hold  it  in  place.  A 
longer  carbon  electrode  fits  into  the  open 
end  of  the  tube  and  is  insulated  from  it 
with  a wrapping  of  asbestos.  One  brass 
clip  secures  tbe  tube  to  its  handle,  a piece 
of  one-quarter-inch  pipe  in  the  illustration, 
and  also  acts  as  a terminal.  The  other 
terminal  is  a clip  around  the  outer  end  of 
the  long  carbon.  A third  clip,  insulated 
from  the  handle  by  asbestos,  holds  an  ad- 
justing screw.  A small  peep  hole  drilled 
thru  the  side  of  the  tube  is  necessary  to 
observe  what  is  going  on  inside. 

This  device  may  be  used  either  as  an  arc 
heater,  or  with  the  electrodes  prest  to- 


gether, as  a resistance  unit.  A small  arc 
at  30  to  40  volts  requires  but  little  regula- 
tion and  the  carbons  burn  slowly;  the 
proximity  of  the  arc  to  the  point  of  the 
copper  causes  it  to  heat  quickly ; 45  sec- 
onds, on  the  average,  will  run  solder.  At 
10  volts,  with  the  electrodes  prest  together, 
the  ends  at  the  point  of  contact  quickly  be- 
come red  hot  and  the  copper  heats  suffi- 
ciently in  less  than  a minute. 

In  Fig.  3 is  shown  a small  soldering  “cop- 
per” intended  for  light  and  delicate  work, 
the  point  being  half-inch  square  brass.  This 
also  is  of  simple  construction;  a three- 
eighths  brass  or  copper  tube  screws  into 
the  body  and  a quarter  inch  brass  rod  slips 
into  this,  being  frictionally  held  with  as- 
bestos wrapping.  One  form  of  heating  unit 
could  be  an  inch  or  two  of  iron  wire,  but 
a carbon  unit  about  five-sixteenths  inch  in 
diameter,  made  by  filing  or  grinding  down 
a flashlight  cell  carbon,  gives  as  much  heat 
and  uses  less  current.  The  carbon  rod 
should  be  from  to  2 inches  long  and 
wrapt  in  thin  asbestos,  or  preferably  mica, 
to  insulate  it  from  the  tube.  Ten  volts 
and  15  to  20  amperes  will  cause  the  carbon 
to  become  red  hot,  and  the  point  will  run 
solder  in  two  minutes  from  cold.  A medium 
sized  pencil  lead  of  about  the  same  length 
grows  white  hot  immediately  and  heats  the 
point  in  less  than  one  minute,  but  such  a 
resistor  is  fragile  and  easily  broken.  It 
would,  however,  be  suitable  for  an  ex- 
tremely small  soldering  point.  A slight  dif- 
(Continued  on  page  235) 
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»esi  stance  type  /hr  small  tvarA- 


Fig.  6 


Several  Practical  and  New  Ideas  Are  Here  Illustrated  in  the  Realm  of  “Soldering  Irons.”  Low  Voltage  Irons  of  the  Arc  and  Resistance 
Type  Are  Described  by  the  Author,  as  Will  Be  seen  from  the  Illustrations.  Electric  Irons  Are  Gradually  Superseding  the  Gas-Heated 

Types,  in  Both  Experimental  and  Commercial  Repair  Shops. 
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Here  is  a work  bench  that  is  large 
and  yet  does  not  take  up  much 
space.  The  tool  .drawers,  instead 
of  being  deep  and  small,  are  large  shallow 
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Full  Details  are  Here  Given  for  Constructing  a Substantial  Experimental  Work  Bench,  Fitted 


trays  that  keep  the  tools  where  they  be- 
long, rather  than  piled  a foot  deep.  At 
first  inspection,  it  may  look  rather  wide 
and  not  very  long,  but  after  working  on 
one,  you  will  like  it  much  better  than  a 
long  narrow  bench. 

The  writer  has  used  one  this  same  size, 
under  a large  switch  board  and  found  no 
difficulty  in  reaching  the  switches.  It  gives 
plenty  of  room  in  back  to  place  material 
or  apparatus  on,  and  still  leaves  space 
enough  in  front  to  work  on.  The  ma- 
terials needed  are  as  follows ; 
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end  Panels 
Laminated  Wood 
Back  Panels 
Lag  Bolts  2^" 
long  for  top 
Lag  Bolts  3" 
long  for  top 
to  frame 
Carriage  Bolts, 
length  accord- 
ing to  con- 
struction, but 
about  6"  long 
is  about  right. 

8 Drawer  Handles 

4 Pieces  of  Vx" 

Laminated 
Wood,  42"x 
26"  for  draw- 
er bottoms. 

The  above  dimensions  are  approximate, 
that  is  14  to  V2"  waste,  except  rails  and 
legs.  1"  lumber  means  or  stock. 
All  tool  drawers  and  small  drawers  are 
full  size  of  bench.  Bolts  are  used,  as  they 
are  cheaper  and  preferable  to  lag  bolts. 

CONSTRUCTION— The  legs  are  cut 
for  lap  joints  for  rails  and  the  notches 
are  cut  nearly  thru,  except  for  about  one- 
eighth  of  an  inch  for  finish.  These  notches 
take  the  guide  rails  and  filler  strips  as  per 
Fig.  4 (6  and  8 of  Fig). 

. I he  top  is  cleated  together  with  three 
2"x4"  pieces,  lagged  on  from  under  side, 
one  lag  bolt  to  a piece.  The  two  end  cleats 
should  fit  snugly  between  end  rails,  then 
lag  bolts  are  placed  thru  rails  into  cleats. 

\\'hen  bench  is  finished  it  should  be 
given  two  coats  of  hot  linseed  oil. 

NOTE:  Care  should  be  used  in  heating 

this ; set  vessel  containing  oil  into  pan  over 
water  and  keep  bottom  of  oil  container  off 
pan  by  using  a small  block.  It  is  better 
to  heat  out-of-doors,  for  a very  hot  flame 
is  produced  from  burning  linseed  oil.  Two 
coats  well  soaked  in  makes  a good  finish, 
and  the  surplus  should  be  well  rubbed  off. 

Before  bench  is  used  a heavy  angle  iron, 
the  length  of  the  bench,  should  be  set  in 
flush  with  top  to  protect  edge. 


A ^"Tomato"'  Caim  IRuulby 


It  sometimes  happens  that  one  suddenly 
finds  himself  without  that  all-necessary 
dark  room  article — a ruby  light.  The  usual 
way  out  of  such  a predicament  is  to  wait 
until  one  may  be  purchased,  or,  if  fortune 
smiles,  to  borrow  one  fromlyour  neighbor. 

But  recently  I found  that  no  nearby 
friend  or  relative  possest  such  a thing,  and 
being  in  dire  need  of  a dark  room  light  at 
once.  I set  about  to  meet  the  situation. 

Securing  an  old  tomato  can,  I melted  off 


the  rough  open  edge,  and  then  cutting  an 
opening  in  one  side,  the  entire  length,  I 
bent  the  vertical  edges  to  form  a groove, 
after  cutting  away  a small  arc  of  the  top, 
as  shown  in  Fig.  2.  I took  care  to  see  that 
this  opening  was  just  wide  enough  to  ac- 
commodate a four  by  five  plate,  and  when 
fitted,  it  slid  snugly  in  the  grooves  at  either 
side  of  the  opening. 

The  glass.  Fig.  3,  was  cleaned  with  al- 
cohol, or  hot  water.  In  this  instance  I used 


a length  of  the  red  paper  which  comes  in 
film  rolls,  and  after  wetting  it,  prest  it 
against  the  surface  of  the  glass.  It  ad- 
hered nicely. 

All  that  was  then  left  to  do  was  to  pro- 
cure a small  lamp  (one  out  of  my  small 
brother’s  magic  lantern)  and  “go  to  it.” 

I later  found  that  a solution  of  the  red 
transparent  water  color,  or  even  red  ink.  if 
several  coats  are  applied,  will  work  nicely 
for  the  ruby  glass. 

Long  ago  I purchased 
a real  light,  but  this  one 
works  so  well  that  I 
have  bought  a ruby  glass 
to  fit  it,  and  often  use 


Here's  How  to  Make  a 
First  Class  Photographic 
Ruby  Lamp  Out  of  a Dis- 
carded Tomato  Can.  The 
Best  Ruby  Lamps  Con- 
tain Two  Glasses — One 
Orange  and  the  Other 
Red. 


it  in  place  of  the  other 
one. 

Contributed  by 
DALE  R.  VAN  HORN. 
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1.  AN  ALPHA  PARTICLE  SIGNS 
ITS  NAME. 

WHEN  Henri  Becquerel  drew  the 
curtain  from  a hitherto  unknown 
corner  of  Nature,  and  forced  the 
world  to  admit  that  the  Atoms  of 
Radium  are  constantly  exploding, 
he  caused  science  more  trouble  than  all  the 
Huckleberry  Finn’s  had  made  for  the  psy- 
chologists in  a dozen  decades.  Up  to  that 


Two  'UEaMS’vUl^l 

rccoril  its  arrival  with  pen  and  ink  on  paper. 

HOW  THE  AUDION  IS  USED. 

Mr.  H.  Winfield  Secor  has  given,  in  the 
February  issue  of  the  Elicctrical  Ex- 
perimenter, a comprehensive  account  of 


producing  on  the  revolving  drum.  It  is 
very  important  to  ensure  that  the  electrical 
charge  carried  hy  the  ions  is  not  allowed  to 
build  up  continuously  on  the  needle,  for,  in 
that  case,  there  would  be  a steady  current 
flowing  thru  the  audion,  and  the  recording 
pen  would  be  unable  to  oscillate  so  as  to 
produce  a separate  nick  for  each  alpha 
particle  that  enters  the  ionization  cham- 
ber. For  this  purpose  the  needle  is  shunted 


Fig.  1.  Automatic  Registration  of  Individuai  Alpha  Particles  Shot 
from  Radium.  The  Audion  Amplifies  the  Ionization  Current,  and 
Each  Alpha  Ray  Records  Its  Arrival  with  Pen  and  Ink  On  Paper. 


Fig.  2.  A “Speedometer”  for  the  Ions  Produced  in  Gases  By 
X-rays.  The  Apparatus  Starts  and  Stops  the  Experiment  in  the 
Space  of  Seven-Thousandths  of  a Second,  and  Tells  How  Fast  the 
Ions  Traveled  in  the  Meantime. 


time  the  scientists  had  needed  to  deal  only 
with  self-respecting  Molecules  and  Atoms, 
but  now  they  found  that  a thimbleful  of 
radium  was  shooting  out  high-velocity 
projectiles  of  sub-atomic  matter  in  such 
numbers,  that  if  each  one  were  a dollar,  a 
few  seconds  would  suffice  to  pay  the  na- 
tional debts  of  all  the  governments  of  the 
world ! It  was  quite  evident  that  an  atom 
couldn’t  explode  unless  it  were  composed  of 
parts,  so  it  became  necessary  to  take  ac- 
count of  the  parts  of  an  atom,  and  that 
is  where  the  whole  trouble  started.  That 
was  the  beginning  of  the  Electron  theory, 
and  everyone  who  has  followed  t':e  course 
of  science  during  the  last  twenty  years, 
knows  that  it  has  been  necessary  to  recon- 
struct almost  completely  the  theories  of 
electricity,  magnetism,  heat,  light  and  radia- 
tion. Even  the  foundations  of  classical 
mechanics  have  been  swayed  and  remolded 
under  the  pressure  of  this  flood  of  new 
ideas.  But  just  as  a giant  may  not  realize 
the  extent  of  his  own  strength  until  some- 
body kicks  him  on  the  shins,  just  so  science 
needed  the  urge  of  these  baffling  new 
phenomena,  and  the  amazing  practical 
developments  of  wireless,  radio-telephony, 
radioactivity,  electrical  amplification  and 
X-rays  stand  as  an  immortal  monument 
to  what  science  can  do  ndien  it  is  trou- 
bled with  a new  idea.  Multitudes  of 
excessively  ingenious  and  delicate  experi- 
ments in  the  research  laboratory  make  pos- 
sible these  practical  advances,  and  it  is  one 
of  the  most  beautiful  of  these  experiments 
that  I wish  to  describe  now.  A single 
atpha  particle  shot  from  radium — a piece  of 
matter  so  small  that  one  thousand  billion 
particles  like  it  would  have  to  be  collected 
at  one  spot  in  order  to  make  a speck  visible 
to  the  eye — this  lone  alpha  particle  is  made  to 


the  possibilities  of  that  versatile  instru- 
ment, the  Amplifying  Audion.  Recently 
Kovarik  has  put  the  Audion  to  a new  use, 
and  by  this  means  was  able  to  effect  the 
automatic  registration  of  a single  alpha 
particle.  The  apparatus  employed  in  this 
experiment  is  fully  diagrammed  in  Figure 
1.  The  alpha  particles  from  the  radium 
enter  the  brass  ionization  "vessel  thru  a 
small  opening.  The  brass  chamber  is  kept 
charged  to  2,000  volts  by  a battery  of  stor- 
age cells,  and  the  insulated  metal  needle 
supported  centrally  inside  the  vessel  is 
charged  to  80  volts.  Thus  there  is  a strong 
electric  field  inside  the  vessel,  and  when  the 
alpha  rays  break  up  the  molecules  of  air 
into  positwe  and  negatrve  ions,  the  positive 
ions  are  driven  to  the  needle,  and  add  their 
charge  to  it.  The  electric  force  on  the 
ions  is  so  strong,  due  to  the  high  voltage 
used,  that  they  move  fast  enough  to  pro- 
duce many  other  ions  by  collision,  with 
molecules  of  air  that  have  not  been  directly 
affected  by  the  rays.  Thus  the  electric 
effect  due  to  a single  alpha  particle  is 
enormously  magnified.  This  is  the  first 
amplification.  The  needle  that  receives  the 
charge  from  the  ions  is  connected  thru  an 
insulated  battery  to  the  grid  of  an  audion 
amplifier.  The  voltages  on  the  grid  and  the 
plate  of  the  audion  are  adjusted  so  that  no 
appreciable  current  flows  between  them, 
when  no  alpha  particles  enter  the  ioniza- 
tion chamber.  However,  as  soon  as  the 
voltage  of  the  needle  is  raised  by  the  ions, 
an  amplified  current  flows  in  the  plate-grid 
circuit,  and  this  current  passes  to  earth  thru 
a sensitive  electro-magnetic  relay,  as  shown 
in  the  illustration.  This  closes  the  circuit 
in  the  magnet  of  the  recording  device,  and 
the  pen  attached  to  the  armature  makes  a 
distinct  nick  in  the  ink-trace  which  it  is 


to  ground  thru  a high  resistance  of  one  mil- 
lion ohms.  A stroke  of  india  ink  on  paper 
makes  a convenient  resistance.  This  re- 
sistance is  so  high  that  the  charge  com- 
municated to  the  needle  by  the  ions  due  to 
a single  alpha  particle  does  not  leak  off  to 
earth  immediately,  but  remains  long  enough 
to  actuate  the  relay  and  thus  produce  a 
“kick”  of  the  pen.  It  then  leaks  to  ground, 
and  the  pen  is  ready  to  receive  the  im- 
pulse of  the  next  alpha  particle.  By  this 
means  many  hundreds  of  alpha  rays  may  be 
automatically  recorded  in  one  minute, 
whereas  in  the  method  of  counting  the 
particles  by  the  sparks  which  they  pro- 
duce on  zinc-sulfide,  only  about  fifty  can  be 
recorded  per  minute,  and  this  registration  is 
not  automatic,  but  very  laborious  and  trying. 

It  is  interesting  to  trace  the  amplifica- 
tions to  which  the  current  due  to  a single 
alpha  ray  is  subjected.  The  first  augmenta- 
tion occurs  in  the  ionization  vessel  itself, 
where  the  ions  directly  due  to  the  particle 
produce  many  others  'by  their  collisions 
with  air  molecules.  This  increase  of  energy 
takes  place  at  the  expense  of  the  electric 
field  between  the  needle  and  the  walls  of 
the  vessels.  The  second  amplification  is 
produced  by  the  Audion,  and  the  third  by 
the  scnsitk'c  relay,  which  brings  into  action 
the  energy  of  the  batteries  connected  to  the 
recording  device. 

Thus  the  alpha  particle  acts  merely  as  a 
trigger  to  set  off  the  whole  train  of  actions, 
just  as  the  electric  spark  causes  a mixture 
of  hydrogen  and  oxygen  to  explode.  There 
seems  to  be  no  limit  to  the  magnitude  of 
the  actions  which  an  alpha  particle  could 
lie  made  to  start.  The  electro-ma,gnct  that 
operates  the  writing  pen  might  just  as  well 
be  used  as  a relay  to  operate  the  elevator  in 
(Continued  on  page  199) 
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r No.  8—GEARING  AND  VARIABLE 
I SPEED  CONTROL. 

The  machinist  who  does  much  elec- 
trical work  will  sooner  or  later  find 
that  he  has  to  be  familiar  to  quite  a 
fine  degree  with  the  various  me- 
chanical  and  also  electrical  features 
of  speed  control.  The  majority  of  electrical 
machine  and  millwright  work  today  is  con- 
I nected  with  motor  installations,  and  prac- 


Typlcal  Spur  and  Miter  Gear  Drives.  With 
Gear  Drives  There  Is  No  Siippage,  the  Two 
Shafts  Being  Locked  Together  or  Synchro- 
nized, Owing  to  the  Interiocking  Teeth.  The 
Speeds  Are  Proportionai  to  the  Number  of 
Teeth  On  Each  Gear. 


tically  all  large  factories  are  electrically 
motor-driven  at  the  present  time. 

In  the  present  article  we  shall  consider 
some  of  the  features  involved  in  various 
types  of  gear,  friction  and  belt  transmis- 
sion, which  we  started  to  discuss  in  the 
' last  paper. 


VARIOUS  TYPES  OF  GEARING. 

' Different  forms  of  gear  drive  are  illus- 
I trated  at  Figs.  1-A  to  1-D.  The  commonest 
form  of  gear  drive  between  two  shafts  util- 
' izes  what  are  known  as  “spur”  gears,  shown 
at  Fig.  1-A. 

To  design  or  determine  correctly  the 
proper  width  of  spur  gears  to  transmit  any 
■ given  amount  of  horse-power,  reference 
^ should  be  made  to  machine  design  maimals 
wherein  the  usual  rules  are  there  given. 
Some  of  these  books  contain  tables  showing 
the  various  widths  of  gears  to  transmit 
i definite  amounts  of  horse-power  at  any 
given  speed.  The  higher  the  speed  of  a 
gear,  pulley  or  belt,  the  more  horse-power, 
can  be  transmitted,  other  things  being 
equal,  and  the  slower  the  speed  of  these 
moving  parts,  the  less  the  horse-power  that 
can  be  transmitted. 

One  of  the  most  important  things  to  know 
about  gears  in  any  case,  is,  of  course,  the 
relative  speeds  of  two  or  more  gear  wheels 
meshing  together.  We  have  seen  in  article 
No.  7 in  the  May  number  how  the  relative 
speeds  of  two  belt  pulleys  are  calculated. 
For  tooth  gearing  such  as  we  have  here, 
the  relative  speeds  of  two  gears,,  for  exam- 
ple, vary  directly  as  the  number  of  teeth  in 
each  gear. 

Thus,  suppose  we  have  a large  gear  or 
driver  with  100  teeth  meshing  with  a small 
gear  or  pinion  having  but  10  teeth.  The 
speed  of  the  driven  or  smaller  gear  is  then 
found  by  dividing  the  number  of  teeth  in 
the  larger,  by  10  or  the  number  of  teeth  on 
the  small  wheel,  and  in  this  case  the  multi- 
plying factor  for  the  speed  ratio  is  100  10 

or  10.  Thus  for  every  revolution  of  the 
large  gear  we  see  that  the  small  wheel  will 
make  10  revolutions ; or  the  speed  in  R.P.M, 


of  the  large  wheel  multiplied  by  the  factor 
10  gives  the  speed  in  R.P.M.  of  the  smaller 
gear.  Also,  if  we  wish  to  find  the  speed  of 
the  large  gear,  when  the  number  of  teeth 
and  R.P.M.  of  the  small  wheel  are  known, 
then  we  divide  the  R.P.M.  of  the  small  gear 
by  the  tooth  ratio  factor — in  this  case  10, 
which  gives  the  relative  speed  of  the  larger 
gear  wheel,  which  in  this  example  is  one- 
tenth  the  speed  of  the  smaller  wheel. 

Gears  for  use  on  electric  motor  drives  are 
frequently  made  of  cast-iron  and  sometimes 
of  steel,  but  where  too  much  noise  is  occa- 
sioned by  such  a drive  considerable  vibra- 
tion and  noise  are  markedly  reduced  by 
putting  a rawhide  or  fiber  pinion  on  the 
motor.  The  rawhide  gears  are  usually  made 
with  brass  flanges  on  either  side,  between 
which  the  hide  discs  are  tightly  riveted. 

In  making  such  gears,  the  brass  and  raw- 
hide  discs  are  firmly  riveted  or  bolted  to- 
gether, and  form  a blank  drum  or  cylinder, 
and  this  blank  is  then  placed  in  the  milling 
or  gear  cutting  machine  and  the  teeth 
milled  out. 

In  emergency,  it  has  often  happened  that 
gears  have  been  cut  out  or  rather  milled 
out  in  the  lathe,  fastening  the  gear  blank 
rigidly  to  the  carriage,  and  with  a little  care 
the  teeth  can  be  milled  out  by  placing  a 
regular  gear  cutter  on  a mandrel  mounted 
between  the  lathe  centers  and  driven  with  a 
dog  in  the  usual  way.  The  spacing  of  the 
teeth  should,  of  course,  be  accurately 
marked  out  on  the  edge  of  the  gear  blank 
Ijefore  starting  to  cut  the  teeth. 

At  Fig.  1-B  a miter  gear  is  shown.  This 
is  familiar  to  practically  everyone  and 
serves  the  purpose  of  accurately  driving  or 
inter-connecting  two  shafts  which  happen  to 
be  placed  at  right  angles.  Miter  gears  may 
each  have  the  same  number  of  teeth  or  each 
may  have  a different  number  of  teeth.  If 
the  number  of  teeth  on  each  gear  is  the 
same,  then  the  speed  of  both  shafts  will  be 
alike.  If  otherwise,  then  the  speed  of  the 
shafts  will  be  related  according  to  the  ratio 
between  the  respective  number  of  teeth  on 
each,  as  previously  explained  for  the  speed 
of  spur  gears. 

Miter  gears  are  often  improperly  called 
bevel  gears.  A miter  gear  can  always  be 
told  by  placing  a steel  square  or  miter  on 
the  teeth,  which  will  form  an  angle  of  45 
degrees  with  the  shaft  on  which  it  is 
mounted.  Beveled  gears  may  have  the  two 
respective  shafts  on  which  they  are  mounted 
at  different  angles,  but  in  general  they  re- 
semble miter  gears,  excepting  that  they  may 
be  of  different  angular  pitch  with  respect 
to  the  shafts,  etc. 

At  Fig.  1-C  a zvorm  gear  drive  is  shown. 
The  worm  gear  is  extensively  used,  espe- 
cially where  a smooth  slow  motion  is  re- 
quired. This  form  of  drive  permits  the 
motor,  for  example,  to  run  at  fairly  slow 
speed,  depending  upon  the  number  of  teeth 
upon  the  wheel.  The  speed  of  the  worm 
gear  drive  is  figured  as  follows : 

For  a single  pitch  worm,  each  revolution 
of  the  worm,  which  is  usually  mounted  on 
the  motor  shaft,  will  cause  the  worm  wheel 
to  advance  one  tooth.  Thus,  if  the  worm 
gear  has  100  teeth  on  it,  one  revolution  of 
the  worm  on  the  motor  shaft  would  cause 
the  wheel  to  rotate  one  one-hundredth  of 
its  perifery,  or  one  tooth. 

In  other  words,  every  time  the  worm  on 
the  motor  shaft  makes  100  revolutions  the 
worm  gear  would  make  but  one  revolution. 
If  the  worm  is  made  of  double  pitch,  then 
for  each  revolution  it  makes  the  worm  gear 
will  be  advanced  the  pitch  of  two  teeth,  and 
if  the  worm  is  made  of  triple  pitch,  then 
the  gear  will  rotate  the  pitch  of  three  teeth. 

Or  again,  if  the  worm  is  made  of  quad- 
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ruple  pitch,  that  is,  having  a pitch  equal  to 
the  pitch  of  four  teeth  on  the  worm  gear, 
then  the  gear  wheel  will  rotate  a distance 
equivalent  to  the  pitch  of  four  teeth. 

FRICTION  GEARING. 

_ Friction  gearing  has  been  adopted  at  va- 
rious times  for  certain  forms  of  drives 
where  other  gearing  was  not  desirable. 

In  shop  work,  especially  in  the  mechan- 
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Worm  Gear  and  Friction  Drive.  The  Worm 
Gear  Advances  One  Tooth  for  Each  Revolu- 
tion of  the  Worm.  The  friction  Drive  Usually 
Has  Leather  Faced  Pulleys  In  Contact,  the 
Speed  Varying  With  the  Position  of  the 
Pinion. 


ical  laboratory,  friction  drives  have  many 
excellent  features  to  commend  them.  The 
writer  recollects  one  mechanical  laboratory 
with  which  he  was  connected,  where  this 
form  of  drive  served  its  purpose  perfectly. 

Referring  to  Fig.  2,  we  will  take  a closer 
look  at  this  particular  friction  drive,  but 
before  leaving  the  elemental  type  of  pure 
friction  drive  illustrated  at  Fig.  1-D  let  us 
see  how  the  speed  is  changed  by  this  means. 
It  is  usually  found  the  best  practise  to  have 
the  surface  of  the  large  disc  X-1  covered 
with  leather,  but  fiber  and  rubber  and  fin- 
ished iron  have  also  been  used.  The  small 
pinion  X can  also  be  covered  with  leather, 
but  is  sometimes  covered  with  fiber  or  raw- 
hide,  and  in  some  cases  rubber  has  been 
used  for  the  facing. 

The  shaft  X-2  is  made  movable  or  else  the 
pinion  has  a keyway  so  as  to  permit  the 
pinion  sliding  along  the  shaft  under  the 
action  of  a shifting  device,  a steel  feather 
or  key  in  the  shaft,  insuring  a positive  drive 
between  the  pinion  and  the  shaft  at  all  times. 

As  the  smaller  wheel  is  moved  toward  the 
outer  perifery  or  increasing  diameter  of  the 
large  disc,  the  speed  of  the  small  disc  and 
its  shaft  X-2  is  increased  proportionately. 
As  the  small  disc  is  moved  toward  the  cen- 
ter, the  speed  reduces,  and  if  it  is  moved 
past  the  center  then  its  direction  of  rota- 
tion is  reversed. 

This  form  of  drive  was  tried  a few  years 
ago  in  the  Winton  touring  car,  and  has 
been  very  extensively  used  in  several  small 
light  weight  cars,  including  the  Metz  run- 
about and  the  Metz  touring  car,  at  the  pres- 
ent time.  In  any  case,  ordinary  care  and 
inspection  should  be  made  of  such  friction 
drives  to  see  that  the  surfaces  have  not  be- 
come unduly  cut  or  worn,  or  low  spots  de- 
velopt,  which  would  cause  an  unevenness  in 
the  driving  speed. 

The  small  friction  wheel  is  in  some  cases 
mounted  so  close  to  the  large  disc  X-1  that 
it  will  be  held  sufficiently  tight  against  it, 
to  drive  properly ; in  other  cases,  the  shaft 
carrying  the  small  pinion  is  held  against 
the  large  disc  by  springs  or  other  means. 

{To  he  Continued) 


This  department  will  award  the  following  monthly  prizes:  First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a prize  of  $3.00  is  awarded;  for  the  second  best  idea  a $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE, :$3.00 


SECOND  PRIZE,  $2.00 


THIRD  PRIZE,  $1.00 


A SIMPLE  SHOCKING  DYNAMO. 

This  simple  shocking  dynamo  is  easy  to 
construct  and  costs  almost  nothing,  except 
the  wire  and  some  sheet  copper.  The  arma- 
ture is  made  by  driving  a ten-penny  nail 
in  each  end  of  a broom  handle  1"  long. 
On  this  is  nailed  two  tin  boxes  on  opposite 
sides,  each  3"  x x filling  them 
with  small  iron 
wire  about  Yi" 
long,  or  iron 
filings  (see 
illust  r a tion). 
Next  cut  two 
strips  of  copper 
1"  wide,  long 
enough  to  reach 
around  the 
wood  and  leave 
two  spaces  YY' 
wide  where  the 
strips  meet. 
Cut  the  strips 
as  shown  in 
figure,  so  the 
timing  can  be 
varied  by  mov- 
ing the  brushes 
sidewise.  Tack 
these  strips  on 
and  wind  on 
the  tin  boxes 
about  Ya  lb.  of 
No.  22  insulated 

device  works.  Pigeon  flying  on  platform  magnet  wire,  connect  and  wind  the  wire 
No.  1,  goes  thru  the  hole,  and  his  weight  as  shown  in  the  top  view  of  the  dynamo, 
presses  down  spring,  which  is  made  from  Fasten  three  or  four  U-shaped  steel  mag- 
1/32  X 1/2  brass,  and  closes  circuit,  causing  nets  over  the  tin  box  part  of  the  armature, 
marker  coil  (A)  to  release  marker,  and 
mark  correct  time  on  face  of  clock,  which 
is  made  of  card-board.  It  also  rings  single 
stroke  bell  at  the  same  time,  telling  you 
how  many  pigeons  pass  thru  the  hole. 

Contributed  by  M.  C.  KUHN. 


Those  Troublesome  Floor  Wires — Here's  How 
to  Effectually  Insulate  Them,  So  That  Even 
Water  Won’t  Phase  ’Em. 


To  overcome  dampness  slip  an  eight 
or  ten-inch  length  of  soft  rubber  tubing 
over  the  wires  and  fasten  as  shown  in  the 
1 illustration.  The  tube  effectively  protects 
j the  wires  from  water  and  abrasion,  any 
water  getting  down  alongside  the.  tube 
‘ dripping  off  the  loop. 

Contributed  by  THUS.  W.  BENSON. 
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WATERPROOF  FLOOR  LEAD  FOR 
ANNUNCIATOR  WIRES. 


Contributed  by 

ARMAND  MOTSINGER. 


Broom  hmcf/e  y’/oog 
1, 


A Shocking  Dynamo  with  a Wooden  Arma- 
ture. 


Pigeon  Races  Are  Becoming  More  Popular  Every  Day.  Here’s  an 
Electric  Pigeon  Race  Recorder  Which  Will  Help  to  Keep  Track  of  the 

“Homers.” 


ELECTRIC  PIGEON  RACE 
RECORDER. 

I have  jjsed  this  device  for  some  time, 
and  it  has  given  very  satisfactory  results. 
When  the  pigeon  comes  in,  the  time  is 
marked  on  the  clock-face,  thus  avoiding  the 
trouble  of  watching  the  pigeon  loft  all  day. 
The  sketch  herewith  illustrates  how  the 


AUTOMATIC  TRIP  FOR  BATTERY 
SWITCHBOARD. 

I have  an  automatic  brake  on  my  en- 
gine that  runs  the  battery  charging  dynamo. 
The  lamp  A,  is  directly  in  series  with  the 
dynamo  thru  the  electro-magnet  B.  When 
the  brake  shuts  off  the  spark  for  the  engine 
and  the  current  dies  down,  the  magnet  is 


A Clever  Wrinkle  for  Battery  Charging 
Switchboards.  The  Magnet  Trips  the  Switch 
When  the  Engine  Stops,  Closing  the  Battery 
on  the  Lamp  Circuit. 

no  longer  strong  enough  to  hold  the  switch 
C.  which  has  a spring  tending  to  disconnect 
it. 

The  switch  B is  for  the  battery  charging 
circuit  and  when  it  falls,  tripping  switch 
D the  battery  supplies  the  current  thru  the 
lower  part  of  D. 

Contributed  by  HENRY  KLAUS. 


UNIVERSAL  WINDING  JIG. 

In  making  this  jig  drill  the  holes  for  the 
nails  about  10%  undersize,  and  the  form 
will  be  securely  held  at  all  positions,  con- 
sequently giving  any  width.  By  drilling 


A Universal  Winding  Jig  of  This  Type  Will 
Greatly  Facilitate  Coii  Buiiding. 

Other  holes,  different  sizes  and  shapes  can. 
be  wound  on  the  same  jig.  No  taper  is 
necessary;  just  draw  out  the  nails.  The 
big  advantage  with  this  jig  is  that,  coils  can 
be  wound  without  waxing.  Put  on  the  tie 
wire  (A),  remove  the  side,  put  on  ties  (B) 
and  pull  out  nails.  Now  the  coil  can  be 
taped,  removing  the  tie  wires  of  course. 

Contributed  by  H.  V.  PFEIFFER. 
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HOW  TO  MAKE  A “SIMPLE” 
TESLA  COIL. 

This  "emergency”  Tesla  coil,  as  will  be 
noted  from  the  accompanying  diagram,  is 
composed  of  the  ‘‘stand  up”  type  loading 
coil  and  the  secondary  of  an  oscillation 


able,  the  Solution  of  Your  Problem  is  Easy, 
as  Shown  Above. 

transformer,  both  of  wbich  are  found  to 
be  included  in  a great  many  “dead"  radio 
sets,  altho  there  are  some  sets  which  lack 
an  oscillation  transformer.  As  to  the  glass 
jar,  this  rna}%  of  course,  be  substituted  by 
hard  rubber,  a shellacked  paper  tube,  or  if 
the  outer  coil  is  very  large,  there  need  be 
no  dielectric  placed  between  the  coils. 

Contributed  by  ALFRED  B.  O’HARA. 


TABLE  MEMO  PAD  FOR  LABORA- 
TORY. 

While  making  experiments  and  doing  re- 
search work  liquids  are  sometimes  spilled 
on  the  formula  or  memorandum.  I have 
found  the  device  shown  in  illustration  very 
satisfactory.  It  cannot  be  misplaced  and 
may  be  referred  to  at  any  time.  The  draw- 
ing is  self-explanatory.  The  paper  is  the 
same  as  that  used  on  cash  registers. 

Contributed  by  PHILIPPE  A.  JUDD. 


An  Ideal  “Memo  Pad”  for  the  Laboratory 
Table.  Turn  the  Knob  and  a New  Writing 
Surface  is  Instantly  Presented. 


Electrical  Experimenter  for  June,  1920 


AN  INTERMITTENT  CIRCUIT 
CLOSER. 

During  some  recent  tests,  it  was  neces- 
sary to  start  a small  motor,  run  it  a few 
seconds  and  stop  it  again,  for  a period  of 
some  hours.  The  following  device  was 
rigged  up  and  performed  this  operation 
very  successfully. 

The  size  of  the  German  silver  wire  em- 
ployed depends  naturallj'  upon  the  load  to 
be  carried,  tho  it  is  quite  safe  to  use  a num- 
ber 20  wire  for  the  average  laboratory 
work.  The  contact  lever  is  made  from  strip 
brass  bent  as  shown,  and  has  a small  car- 
bon disk  screwed  to  its  extremity.  The 
lever  should  have  about  a ten-to-one  ratio 
and  the  wore  should  be  at  least  three  feet 
long  in  order  to  properly  magnify  the  ex- 
pansion and  contraction.  The  stationary 
contact  arm  is  made  of  sheet  brass,  carries 
a carbon  contact,  and  is  so  bent  that  it 
serves  at  the  same  time  as  a support  for 
the  blozi'oiit  magnet.  This  electro-magnet 
may  be  operated  either  from  line  voltage 
or  from  a six-volt  battery.  In  the  latter 
case  it  should  be  wotmd  with  400  turns  of 
number  24  S.C.C.  magnet  wire,  using  as- 
bestos paper  between  layers.  The  spring 
was  of  the  variety  used  to  suspend  canary 
bird  cages. 

Ihe  period  of  opening  and  closing  can 
be  regulated  within  wide  limits  by  adjust- 
ing the  thumb  screws  and,  if  necessary',  the 
blowout  magnet  voltage. 

Contributed  by  ERNEST  ZADIG. 


and  F,  passing  down  into  their  respective 
solutions,  are  the  terminals. 

If  any  “radio-bug”  should  have  a yearn- 
ing desire  for  a variable  high-tension  con- 
denser, he  should  be  able  to  fix  up  some 
sort  of  pumping  device  to  draw  the  water 
out  and  pump  it  back  again. 

Contributed  by  EMIL  MYLTING. 
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This  Intermittent  “Circuit  Closer”  Depends 
for  Its  Action  Upon  the  Contraction  and  Ex- 
pansion of  a Piece  of  Resistance  Wire  Thru 
Which  Current  is  Past.  It  is  Fitted  With  a 
Blow-Out  Magnet  at  the  Contacts  to  Reduce 
Arcing. 


A “THERMOS  BOTTLE”  H.  T.  CON- 
DENSER. 

Procure  a vacuum  bottle,  remove  the 
metal  shell  and  break  the  tip  A off,  holding 
it  below  the  surface  of  a salt-water  solu- 
tion, thus  causing  the  vacuum  G to  fill  with 
the  afore-mentioned  solution.  A piece  of 
thick  felt  D is  placed  on  the  bottom  of 
a glass  jar,- slightly  lower  than  the  vacuum 
bottle  and  about  one  inch  larger  in  diame- 
ter. Now  fill  both  glass  jar  and  vacuum 
bottle  with  salt  water,  and  plunge  the 
vacuum  bottle  upside  down  into  the  glass 
jar.  Remove  such  a quantity  of  salt  water 
from  the  jar  so  that  the  level  will  reach 
within  one-half  inch  of  the  top.  Place  the 
tube  C in  the  position  as  indicated  in  the 
drawing  before  filling  the  space  B with  a 
sealing  compound.  Shake  some  water  out 
of  the  jar  (after  the  compound  has  cooled), 
leaving  an  air  space  between  the  bottom  of 
the  sealing  compound  and  the  surface  of 
the  salt  water.  The  two  copper  wires  E 


A Good  High  Tension  Condenser  for  Spark 
Coils,  Tesla  and  Radio  Outfits,  Can  Be  Made 
From  a Discarded  Vacuum  Bottle  in  the 
Manner  Here  Illustrated. 


PHONOGRAPH  BATTERY  LIGHT. 

The  present  device  consists  of  a block  of 
wood  about  4"  long,  V/P'  wide,  a small 
push-button,  a flash-light  globe  and  a small 
socket  to  fit  it.  The  latter  is  mounted 
on  the  block  of  wood  as  shown  in  the 
accompanying  sketch.  The  battery  and 
wires  are  concealed  inside  of  the  phono- 
graph cabinet  and  in  no  way  interfere  with 
the  mechanism  of  the  machine. 

The  object  of  this  device  is  to  cast  a 
ray  of  light  directly  on  the  reproducer, 
thereby  enabling  the  operator  to  place  the 
point  at  the  beginning  of  the  record  being 
played,  also  prevent  scratching. 

The  push-button  was  given  preference 
over  the  switch  for  the  reason  that  the 
operator  would  quite  likely  forget  to  turn 
it  off,  close  the  lid  of  the  machine,  and 
thereby  allow  the  light  to  burn  uselessly. 
It  is  just  as  simple  to  start  the  machine 
and  press  the  button  as  turning  the  switch 
on  and  off. 

The  block  of  w'ood  lies  inside  the  cabi- 
net, and  it  is  not  necessary  to  put  a nail 
or  screw  into  the  cabinet,  as  the  light  and 
button  are  mounted  on  the  block  of  wood. 

The  device  can  be  used  on  other  machines 
in  different  ways  by  “doping  it  out”  to  suit 

Contributed  by  EDWIN  IU\MUF. 
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“Another”  Electric  L.ight  for  the  Phonograph! 
This  One  is  Very  ,Meat  in  Appearance  and 
It  Does  Not  Mar  the  Talking  Machine. 


flashl/gM 


UTILIZING  OLD  “JUNK”— AND 
SAVING  MONEY. 

From  personal  experience,  I can  say  that 
the  things  that  eat  up  the  small  change  in 
the  average  electrical-chemical  Bug’s  pock- 
etbook  and  which  prevents  him  from  buying 
sorely  needed  apparatus  is  supplying  hirn- 
self  with  test  bulbs,  flasks,  fuses,  etc.  This 
is  where  the  old  burnt  out  Mazda  globes 
“come  back”;  likewise  old  worn-out  dry 
cells,  ad  lib,  ad  infinitum. 

Presuming  that  you  have  on  hand  a 
blown-out  Mazda  bulb — any  size — take  a 
file  and  file  the  glass  where  it  joins  the 
base,  then  gently  break  it  off.  File  the 
support  which  holds  the  filament,  also,  just 
below  where  it  flattens  out.  And  there  you 
are.  The  detached  globe  is  your  flask,  the 
filament  support,  after  detaching  all  wires, 
makes  a small  stirring  rod,  and  as  for  the 
base,  break  off  the  glass,  separate  the  wires, 
and  loop  a small  piece  of  tinfoil  over  them, 
and  you  have  a fuse.  Simple,  what?  (And, 
by  the  way,  when  you  blow  out  a fuse, 
don’t  buy  another  one;  just  bend  a piece 
of  tinfoil  over  the  outside,  so  that  it  touches 
both  contacts,  and  it  is  as  good  as  new ! ) 

The  long,  “skinny”  kind  of  globes  that 
telephone  companies  use,  make  quite  re- 
spectable test  tubes,  and  as  for  the  little 
battery  lamps,  just  shove  them  under  water, 
break  off  the  point  with  a pair  of  pinchers, 
and  the  water  will  rush  in  and,  presto — a 
magnifying  glass! 

And  those  old  dry  cells — how  they  break 
our  hearts.  Well,  split  them  open  care- 
fully, take  out  the  carbon,  and  use  it  in 
your  arc  lamp,  or  make  a balanced  micro- 
phone. Save  the  binding  posts,  too.  Run 
the  dirty,  black  stuff  in  the  middle  of  the 
battery  thru  water  and  wash  several  times, 
and  you  have  some  manganese  dioxid  (or 
peroxid,  either)  with  which  to  make  some 
wet  batteries.  In  a wet  battery  you  can 
also  use  the  carbon  and  zinc.  Or  if  you 
don’t  want  a wet  battery,  melt  the  zinc  and 
run  it  into  rods,  or  cut  it  up  and  use  it  for 
making  hydrogen.  And  the  manganese 
dioxid  can  be  used  for  making  chlorin,  too. 

One  more — I almost  forgot — use  the 
sealing  wax  on  the  top  of  the  battery  for 
making  instrument  cases,  or  as  an  insulator 
or  any  other  things  that  it  will  come  in 
handy  for.  That’s  all,  fellow  “muckers.” 

And  that’ll  be  about  all  for  this  time. 
That’s  the  way  to  save  the  spare  cash. 
When  you  learn  to  do  those  things,  you’ll 
get  along  with  the  efficiency  manager  swim- 
mingly. 

Contributed  by  FRED  C.  DAVIS. 


no  attempt  being  made  to  remove  the  sharp 
edge  with  a file  or  flame  as  is  generally 
done  in  the  case  of  a glass  tube  for  safety. 


An  Effective  Gas  Blowpipe  Which  Can  Be 
Easily  Made  from  Odds  and  Ends  Found 
About  the  Laboratory. 

The  other  end  is  smoothed  and  serves  for 
connection  to  an  aspirator  or  bellows  sup- 
plying air  by  means  of  a length  of  indiarub- 
ber  tube. 

The  blowpipe  is  fixt  upright  to  the  bench 
by  means  of  a 6-  or  8-inch  iron  gas  tube, 
E,  having  a tap  or  valve  at  the  other  end. 
The  gas  enters  from  a tube  that  passes 
thru  the  bench  top,  F,  and  is  regulated  by 
means  of  the  tap.  Moving  the  glass  tube, 
D,  in  or  out  as  required,  modifies  the  char- 
acter of  the  flame. 

Contributed  by  H.  J.  GRAY. 


TEST  PAPER. 

By  dissolving  the  coloring  tablet  that 
comes  with  gelatine  in  one-fourth  ounce  of 
water  and  spreading  this  liquid  on  filter 
paper  and  drying,  you  have  a test  paper 
that  will  turn  purple  in  alkalies  and  back 
to  pink  in  acids. 

Contributed  by  EDWARD  NEWBURRY. 


A SIMPLE  GAS  BLOWPIPE 

A 54-i'ich  irou  T-piece  has  a 3-inch 
length  of  brass  tube,  B,  tapt  into  one  end, 
and  a gland,  C,  at  the  other.  Thru  the 
center  of  this  latter,  and  adequately  held  by 
the  packing — or  by  a perforated  cork — a 
length  of  glass  tube,  D,  a quarter  of  an  inch 
inside  diameter,  is  past.  It  has  been  found 
better  to  leave  the  end  of  this  tube  that 
comes  inside  B as  sharp  as  it  is  left  by  the 
process  of  cutting  to  the  required  length. 
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HARD  RUBBER  KNOBS— MAKING 
YOUR  OWN. 

One  day  I needed  some  hard  rubber 
about  y^'  thick,  and  not  having  any  on 
hand  I devised  the  following  method  to 
suit  my  needs.  I had  some  old  hard  rub- 
ber storage  battery  jars  on  hand,  so  I cut 
them  up  into  flat  pieces  with  a fine  saw  and 
thoroly  washed  them  in  hot  water. 

I wanted  to  make  some  knobs  2"  by 
so  I cut  several  squares  a little  larger  than 
the  desired  knob,  while  they  were  hot,  with 
shears.  When  they  were  dry  I sanded  each 
piece  and  gave  one  side  of  several  pieces 
a thin  coating  of  the  rubber  compound  used 
to  seal  storage  batteries.  This  may  be 
done  by  heating  the  compound  in  a flame 
and  dropping  several  drops  on  the  surface 
of  the  hard  rubber  and  spreading  these 
with  a hot  case  knife. 

The  pieces  are  now  built  up  to  the  de- 
sired thickness  by  placing  the  first  piece  on 
a flat  surface  with  the  coated  side  up.  An- 
other one  is  put  on,  and  so  on  until  a little 
more  than  the  desired  thickness  is  reached. 
The  last  one  should  be  prest  firmly  down 
on  the  others,  but  it  does  not  require  any 
coating  of  rubber  compound. 

Two  iron  or  steel  plates  one-fourth  to 
one-half  inch  thick  and  somewhat  larger 
than  the  hard  rubber  pieces  are  heated  to 
a temperature  that  will  melt  the  compound 
but  not  hot  enough  to  injure  the  hard  rub- 
ber. The  surfaces  of  the  plates  should  be 
as  flat  and  smooth  as  possible.  One  is 
placed  on  a hardwood  board  and  the  pile  of 
hard  rubber  is  put  on  next,  then  the  other 
iron  plate,  both  of  them  being  hot.  After 
putting  on  another  board  it  is  all  trans- 
fered  to  a press  or  vise  to  put  under  high 
pressure.  It  should  be  left  until  cold, 
when  upon  removal  some  of  the  wax  will 
be  found  on  the  edge  of  the  hard  rubber, 
but  after  this  is  scraped  away  the  piece  of 
■rubber  will  have  the  appearance  of  one 
solid  piece,  so  well  is  it  cemented  together 
under  the  combined  pressure  and  heat. 

My  method  of  making  knobs  is  to  screw 
an  inch  piece  of  hardwood  to  the  face- 
plate of  my  lathe  and  turn  it  down  true. 
The  rubber  to  be  turned  is  secured  to  the 
face-plate  by  some  of  the  rubber  compound. 
The  turning  should  be  done  carefully  and 
the  rubber  may  be  polished  with  sand- 
paper, pumice  and  water,  and  rotten  stone 
and  oil.  The  center  hole  should  be  drilled 
before  removing  the  knob. 

Moderate  sized  panels  may  be  made  with 
the  sides  of  large  sized  rubber  jars  that 
have  been  assigned  to  the  junk  shop  heap 
at  battery  service  stations.  So  get  chummy 
with  your  local  garage  men,  boys. 

Contributed  by  LEA  M.  LAFAVE. 


A Ready  Reference  Thermometer  Scale  Giv- 
ing the  Critical  Points  in  Temperature, 
Above  and  Below  Zero.  Cut  It  Out  and 
Paste  in  Your  Memo  Book. 
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FREEZING  A TUMBLER  TO  A 
BLOCK  OF  WOOD. 

Place  a little  water  on  a smooth  block  of 
wood  and  on  it  set  a tumbler.  In  the 
tumbler  place  a little  ether.  Now  blow  thru 
the  ether  with  a glass  tube.  This  will  cause 
the  ether  to  evaporate  very  rapidly,  thereby 
producing  a low  temperature  and  freezing 
the  tumbler  to  the  wood.  Pick  up  the  tum- 
bler and  the  block  will  cling  to  it. 

This  may  also  be  accomplished  by  placing 
a little  water  in  the  tumbler  instead  of  ether 
and  then  stirring  into  it  powdered  ammo- 
nium nitrat.  The  solution  of  the  nitrat  ab- 
sorbs heat  and  quickly  freezes  the  tumbler 
to  the  block. 

Contributed  ljy  FLOYD  L.  D ARROW. 
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j*  N announcement  of  the  radio-tele- 
phone  speech  by  Secretary  Daniels 
was  looked  upon  with  great  favor 
^ by  the  editors  of  the  Electrical 
Experimenter,  and  immediately  a 
reporter  was  sent  to  investigate,  on  the  day 
before  the  pending  speech,  so  that  a good 
idea  of  the  apparatus  to  be  employed  could 
be  obtained. 

Mingling  with  the  crowds  at  the  top  of 
the  tower  in  the  Times  Building,  we 
inspected  the  instruments  intended  for  the 
actual  work  in  hand.  The  room  itself  about 
25  by  30,  was  cris-crost  by  web-like  anten- 


densers  all  mounted  upon  the  same  board. 

Variometers  were  connected  into  one  cir- 
cuit and  a small  “Magnavox”  the  lion-voiced 
telephone,  also  appeared  on  the  table.  In- 
terest centered  however,  upon  a very  neat 
and  compact  receiving  unit,  commercially 
known  as  the  United  States  Navy  Standard 
and  the  regular  two-step  amplifier.  On 
another  table  and  just  in  the  process  of  be- 
ing made  ready  for  a test,  was  the  Magna- 
vox, with  its  incumbent  bank  of  six  vacuum 
tubes  for  use  in  amplification. 

It  was  with  this  Navy  set  and  the  Mag- 
navox that  the  crowd  which  would  natural- 


being received  by  aid  of  the  Navy  tuners 
and  then  amplified  by  the  Magnavox  on  the 
following  day. 

While  there,  a “pitched  battle”  raged  be- 
tween the  large  and  small  Magnavoxes — and 
of  course  the  larger  one  had  the  decision, 
even  from  the  start. 

The  greatest  difficulty  met  with  in  the 
test  was  interference.  Invariably  signals 
would  be  superimposed  upon  others  and  tun- 
ing out  rendered  difficult.  This  was  found 
so  in  the  test  carried  out  on  the  follow- 
ing day,  when  the  Secretary’s  voice  was 
actually  heard.  The  Secretary’s  voice  be- 


Left:  view  of  Loop  Antenna  Used  to  Pick  Up  Secretary 

Daniels'  Wireless  Telephone  Speech  Transmitted  from  the  U. 
S.  S.  Pennsylvania,  Flagship  of  the  Atlantic  Fleet.  Center: 
N.  Y.  Times  Radio  Station  and  Small  ‘‘Magnavox.”  Right: 
Secretary  Daniels  Talking  to  the  Crowd  In  Times  Square. 


nae  and  lead-ins,  the  photograph  clearly 
shows  this.  On  the  table  are  hosts  of  in- 
struments which  would  please  any  “ether 
dabbler”  if  they  were  in  his  own  laboratory 
instead  of  littering  the  tables  and  shelves 
of  the  radio  room  of  the  Times. 

Variable  condensers  of  every  size  and 
description,  some  of  them  advertised  and 
some  perhaps  never  heard  of,  were  seen  in 
the  room.  On  the  table  in  formidable  array, 
a ten-step  audion  amplifier,  resistance 
coupled,  and  right  along  side,  a three-step 
amplifier  with  the  necessary  transformers 
were  in  readiness  except  for  the  insertion 
of  a few  tubes.  No  wonderful  box  of 
beautiful  design  covered  them,  the  sockets 
merely  being  screwed  to  a pine  board  and 
the  resistances,  grid  leaks  and  grid  con- 


ly  congregate  on  the  north  side  of  the 
Times  Building,  were  expected  to  hear  the 
Secretary  speak  as  he  was  steaming  up  the 
Hudson  River  on  the  deck  of  the  flag-ship, 
the  U.  S.  S.  “Pennsylvania.” 

A few  steps  to  the  door,  and  we  were  on 
the  roof  looking  at  the  aerial,  but  we  found 
this  quite  difficult,  as  there  seemed  to  be  so 
many  of  them — down  the  sides  of  the  build- 
ing, across  to  the  flag-pole  in  three  or  four 
directions,  ad  infinitum. 

The  most  admiring  aspect  of  it  all  being  a 
magnificent  loop  pivotally-mounted,  and 
about  14  ft.,  square,  the  loop  Itself  having  a 
double  coil  of  wire  on  each  of  its  lateral 
sides,  and  truly  a work  of  art,  aside  from 
the  fact  of  its  great  value.  It  is  from  this 
that  the  Secretary’s  voice  was  heard,  this 


ing  naturally  low,  great  difficulty  was  some- 
times experienced  in  hearing  it,  and  music 
by  the  band  on  board  the  battleship,  as  the 
Atlantic  Fleet  steamed  thru  the  Narrows 
on  its  way  here  from  winter  maneuvers  at 
Guatanamo  Bay,  Cuba,  was  very  often  in- 
terrupted by  the  incessant  da-de-da  radio- 
telegraphic signals  of  the  regular  radio 
stations. 

The  first  effects  were  received  by  the 
radio  station  at  the  Navy  plant  in  Rock- 
away  and  relayed  directly  to  the  Times 
Building  over  a special  wire,  the  voice  was 
then  intensified  by  the  “Magnavox.” 

During  intermission  between  signals  and 
voice  the  hum  of  the  audions  was  clearly 
heard  above  the  din  of  the  street  crowds 
and  traffic. 


i© 


With  the  cessation  of  hostilities  Comes 
an  explanation  of  transatlantic  radio  com- 
munication which  was  perfected  during  the 
war,  but  could  not  be  described  on  ac- 
count of  being  a military  secret.  E.  F.  W. 
Alexanderson,  of  the  General  Electric 
Company,  told  an  audience  composed  of 
members  of  the  American  Institute  of 
Electrical  Engineers  and  the  Institute  of 
Radio  Engineers  recently  that  the  trans- 
mitting speed  in  the  future  will  average 
100  words  a minute,  instead  of  twenty 
words  a minute. 

It  is  now  a matter  of  history  that  radio 
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was  largely  used  for  communication  be- 
tween the  United  States  and  its  armies  in 
Europe  and  that  the  great  war  was  brought 
to  a close  by  negotiations  conducted  by 
radio  which  led  to  the  armistice.  Now  we 
are  ready  for  an  international  commerce 
of  unprecedented  scope,  but  lack  adequate 
means  for  communication.  By  extending 
the  range  of  wave  lengths  down  to  10,000 
and  up  to  20,000  meters  and  following  the 
same  system  of  intervals  there  would  be 
room  for  about  seven  more  stations  or  a 
total  of  twelve  first-class  transmitting  sta- 
tions. 


He  also  said  that  the  selectivity  for 
direction  of  the  waves  will  multiply  by  five 
the  number  of  stations  that  may  be  ope- 
rated on  one  wave  length ; and  that  the 
selectivity  with  reference  to  wave  length 
will  be  improved  so  that  the  wave  lengths 
of  messages  will  be  within  1 per  cent,  of 
each  other,  instead  of  7 per  cent.,  which  is 
the  spacing  of  the  stations  at  present. 

“These  prospects,  taken  in  combination, 
give  us  an  optimistic  picture  in  which  the 
possible  capacity  for  transoceanic  radio 
traffic  of  the  world  is  175  times  as  great  as 
it  is  with  the  practice  of  today,”  he  said. 
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A War-Time  R; 
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The  work  of  the  “Radio  Detective” 
was  often  augmented  and  sometimes 
seriously  complicated  owing  to  the 
fact  that  some  of  the  cases  would 
manage  to  fall  into  the  hands  of 
newspapers.  Particularly  was  this  true 
during  a certain  period  of  ’’radio  hysteria” 
which  prevailed  in  the  Spring  of  1918. 
Here  are  a few  of  the  glaring  headlines 
which  greeted  Mr.  and  Mrs.  Average  Amer- 
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tern  of  signaling  employed  at  night,  where- 
by the  dots  and  dashes  of  the  Continental 
Morse  Code  are  flasht  with  an  electric 
lamp  controlled  by  a Morse  key,  and  it  is  a 


rather  common  method  employed  at  sea  be- 
tween vessels  for  short  distances.  This 
same  young  man  put  two  and  two  together 
and  decided  there  and  then,  that  the  flashes 
on  the  skyscraper  were  nothing  more,  or 
less,  than  the  clever  scheme  of  alien  spies, 
enabling  them  to  send  military  information 
to  Spanish  and  Scandinavian  vessels  lying 
at  anchor  in  the  Hudson;  this  information, 
of  course,  to  be  eventually  transmitted  by 
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Radio  Wrinkles. 

By  H.  Winfield  Secor 

Development  in  Radio  Receivers. 

By  R.  H.  G.  Mathews 

An  Experimental  Wave-Tester  for 
Receiving. 

By  Raymond  Evans 

A One  Hundred  Mile  Radiophone 
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and  Telegraph  Set. 

By  W.  L.  Winner 

German  Radio  Instruments. 

The  “Singer  Building’’  Signaling  Mystery 
Seemed  On  the  Face  of  the  Initial  Evidence — 
Thoroly  Bona  Fide — But  . . . and  More 

BUTS — the  Mysterious  Flashes  Turned  Out 
To  Be  Something  Entirely  Unexpected. 

ican  in  the  morning  papers  while  they 
blinked  over  their  first  cup  of  coffee: 
“German  Radio  Plant  Seized  by  Gov- 
ernment Officials.” 

“Enemy  Radio  Station  Unearthed.” 
“Secret  Wireless  Discovered  in  Old 
Grist  Mill  in  Catskill  Mountains.” 
“Government  Experts  Scour  Moun- 
tains in  Search  of  Radio  Outfits.” 

“Spy  Wireless  Located  on  Roof  of 
New  York  Skyscraper.” 

The  immediate  effect  of  this  “newspaper 
publicity”  was  that  many  otherwise  conser- 
vative citizens  would  at  once  set  the  genius 
of  their  own  particular  imagination  at  work 
and  such  commonplace  things  as  a clothes- 
line, telephone  wire,  burglar  alarm  system, 
or  a lightning  rod  would  now  take  the  con- 
crete form  of  a “secret  radio  plant.”  This 
was  particularly  so  in  rural  districts,  and  a 
few  days  after  these  spurts  of  journalistic 
brilliancy  various  governmental  depart- 
ments would  receive  an  avalanche  of  letters 
from  all  parts  of  the  country,  describing  in 
detail  and  enclosing  maps  and  sketches  of 
suspected  localities.  The  larger  cities,  how- 
ever, were  not  without  their  share,  and  the 
following  experience  is  one  which  caused 
a master  detective  and  myself  to  lose  a 
perfectly  good  night’s  sleep.  I have  in  mind 
the  case  of  the  Singer  Building. 

THE  SINGER  BUILDING  SIGNALING 
MYSTERY. 

An  observing  young  man  in  Jersey  City 
was  star-gazing  one  evening  or  looking  at 
the  Lady  in  the  Moon,  I don’t  know  which, 
when  he  happened  to  glance  in  the  direc- 
tion of  downtown  New  York.  Presently 
he  was  attracted  by  what  seemed  to  be  a 
series  of  short  and  long  flashes  at  the 
very  top  of  the  Singer  Building  tower. 
He  noted  that  these  flashes  seemed  to 
occur  at  frequent  intervals.  Now  it  hap- 
pened that  this  young  man  had  attended 
a summer  naval  camp  of  some  sort  where 
he  had  been  taught  Morse  Light  Signaling. 
This,  as  some  of  our  ex-Army  and  Navy 
readers  know,  is  nothing  more  than  a sys- 


By  Von  R.  Wilhelmi 

A New  Inductance. 

By  Pierre  H.  Boucheron 

Music  by  Radio  Spark  Tones. 

By  Reverend  Georges  Desilets 

French  ‘Application  of  the  Momen- 
tous Vacuum  Tubes,  Part  II. 

By  Capitaine  Metz 
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The  "Phantoplex”  Circuit  As  Officially  Doped 
Out  After  Months  of  the  Most  Gruelling  In- 
vestigation By  Naval  and  Civilian  Electrical 
Experts. 


This  Code  Diagram  Shows  How,  in  the 
“Phantoplex”  the  Puzzling  Signals  Heard  On 
Another  Circuit,  Are  the  “Opposite”  of  the 
Actual  Signals  Sent.  It  Looked  Like  “Spy” 
Work,  All  RIghtI 
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Very  Suspiciously  At  the  Start  of  the  War. 
Finally  An  Investigation  Of  One  Of  the  Pack- 
ing Cases  Verified  the  Suspicion  That  “Wire- 
less Apparatus”  Were  Being  Smuggled  Into 
That  Country. 

radio  to  enemy  countries  when  the  vessels  ,i 
went  to  sea  or  had  reached  neutral  ports.  | 
Incidentally,  this  same  deduction  was  ar-  j 
rived  at  by  several  other  persons  almost  |] 
simultaneously,  and  in  a few  days  our  1 
office  was  furnisht  with  the  “makings”  of 
a typical  case. 

After  due  consultation  we  failed  to  ar- 
rive at  a satisfactory  explanation  for  the 
flashes,  so  a special  investigator  and  my- 
self were  assigned  to  the  case.  That  very 
night  found  us  on  the  roof  of  a structure 
close  to  the  Singer  Building,  from  which 
we  had  an  excellent  view  of  the  various 
night  lights  of  New  York,  as  well  as  of 
vessels  anchored  in  the  two  rivers.  Dur- 
ing the  consultation  it  had  been  decided 
that  such  a method  of  signaling  might  well 
be  resorted  to  by  persons  unable  to  reach 
closely  watched  neutral  vessels,  and  it  was 
therefore  a factor  worthy  of  serious  con- 
sideration. The  reports  had  intimated  that 
the  signals  occurred  at  frequent  intervals 
during  the  night,  so  that  shortly  after 
nightfall  found  us  keeping  a careful  watch 
of  the  various  lights  with  the  aid  of  two 
pairs  of  excellent  German  prism  binocu- 
lars. 

Up  to  HP.  M.  no  suspicious  flashes  had 
yet  been  noted,  so,  as  usual,  I began  to  have 
my  doubts.  Finally  the  tenseness  of  the 
occasion  failed  to  keep  my  eyes  from 
blinking  so  we  decided  one  would  stay  on 
watch  while  the  other  secured  “forty 
winks.”  I won  the  toss  of  the  coin,  after 
which  I retired  to  a convenient  corner  of 
the  roof  and  finally  dozed  off.  I must  have 
been  asleep  an  hour  or  so  when  I was  sud- 
denly awakened  by  my  friend  with  the  ex- 
clamations, “Look  ! Look  ! There  they  are — 
read  them !”  I looked  in  the  direction  of 
the  Singer  Building  and  there  sure  enough 
were  the  flashes,  but  altho  I have  had 
considerable  experience  in  the  dot  and 
dash  line,  both  oral  and  visual,  I could 
make  no  sense  or  connection  between  these 
strange  dots  and  dashes.  0-ho,  I thought, 
they  are  using  a code  of  their  own.  The 
flashes  continued  for  a few  minutes  and 
then  finally  stopt  completely.  After  this 
(^Continued  on  page  203) 


*Part  I of  this  scries  appeared  in  the  Majr  issue. 
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of  the  great  United  States  naval  high-power 
radio  station  at  Arlington,  which  they  know 
better  perhaps  as  “N.  A.  A.” — headquarters 
in  the  East  for  standard  time,  twice  daily — 
at  1 ;00  P.  M.  and  11  ;00  P.  M. 

One  of  the  old  jokes  in  the  radio  game, 
used  to  be,  “How  would  you  like  to  be  a 
lineman  for  the  wireless  company?”  Of 
course,  the  answer  was  obvious — for,  in 
the  language  of  the  classics,  "there  wuz 
no  such  animile !”  but  when  we  come  to 
such  wireless  stations  as  that  at  Arlington 
where  the  gigantic  steel  towers  lift  their 
heads  skyward  600  feet,  the  man  who  fills 
the  job  of  what  we  might  usually  call  the 
"lineman,”  has  no  sinecure  you  can  bet. 
At  most  high  power  radio  stations  where 
these  steel  masts  are  used  to  support  the 


Looking  Skyward  Up  One  of  Arlington’s 
(N.A.A.)  Giant  Steel  Masts,  Towering  600 
Feet  Into  the  Ether.  No  Wonder  the  Mes- 
sages Fly  Across  the  Atlantic  Ocean. 


The  accompanying  photograph  shows  a 
very  remarkable  view,  looking  skyward  600 
feet,  to  the  apex  of  one  of  the  giant  masts 
of  the  United  States  naval  radio  station  at 
Arlington,  Va.  It  was  from  this  station 
that  the  major  portion  of  all  “radio  traffic” 
was  handled  during  the  World  War. 

Increasing  interest  in  the  Arlington  wire- 
less has  been  recently  aroused  by  the-  Sen- 
ate’s approval  of  a joint  resolution  to  oper- 
ate naval  radio  stations  for  commercial 
uses.  This  bill  will  authorize  the  Navy  to 


continue  its  war-time  ship-to-shore  radio 
message  business,  and  to  accept  for  trans- 
mission commercial  news  messages  at  tolls 
not  less  than  cost.  Publishers  claim  that 
unless  the  navy  system  is  continued  it  will 
be  impossible  to  get  news  dispatches  from 
the  Far  East,  Porto  Rico  and  other  island 
possessions  of  the  United  States.  Thou- 
sands of  youthful  radio  aspirants  who  have 
rigged  up  little  rival  radio  stations  on  pa- 
rental roofs  will  be  greatly  interested  in 
this  unusual  view  of  the  aerial  installation 


lofty  antenna,  there  is  a steel  ladder  run- 
ning up  the  side  of  the  mast,  and  when 
the  aerial  wires  need  overhauling  or  ha\e 
been  broken  by  heavy  winds,  the  mainte- 
nance gang  have  to  climb  these  ladders  to 
the  top  of  the  mast.  In  some  cases,  instead 
of  climbing  the  mast,  or  up  to  various  po- 
sitions on  the  mast  where  a guide  wire  or 
two  may  need  repair,  the  men  are  hauled 
to  the  top  in  a boatswain’s  chair,  as  it  is 
called,  which  comprises  a small  seat  or 
piece  of  w'ood  with  a rope  back,  or  else  a 
small  seat  made  from  canvas,  and  sitting  in 
this,  he  is  hauled  rapidly  to  the  top  by  a 
mule,  engine,  or  man-power.  A young 
lady  radio  enthusiast  once  made  a trip  in 
a boatswain’s  chair  to  the  top  of  a 400  foot 
steel  mast  at  the  New  Brunswick  trans- 
Atlantic  station,  and  described  her  expe- 
rience as  wonderful ! We’ll  say  it  was. 
She  couldn’t  help  it. 


New 


e 


The  new  wireless  telephone  instrument  The  instrument  is  particularly  intended 
shown  in  the  illustration  herewith  was  in-  for  the  reception  of  wireless  telephone  and 
Acnted  by  Mr.  E.  O.  Read.  It  is  said  that  telegraphic  messages  either  on  the  spark 
this  apparatus  is  so  small  and  compact  that  system  or  the  continuous  wave  or  undampt 
it  could  be  carried  in  the  hand,  as  it  meas-  system.  Experiments  are  to  be  tried  out 
ures  11  inches  b}’  inches  by  4 inches.  presently  with  this  apparatus  in  an  attempt 


to  receive  messages  in  England,  which  have 
been  transmitted  from  stations  in  Africa 
and  Australia.  Thanks  to  the  audion  or 
vacuum  tube  detector  and  amplifier,  such 
long  distances  with  extremely  compact  radio 
receiving  apparatus  has  been  made  possible. 

The  experts  of  the  Marconi  company 
have  from  time  to  time  intimated  that  in 
the  near  future  we  shall  be  able  to  pick  up 
long-distance  radio  signals,  such  as  the 
“time  signals”  from  the  Eiffel  tower  in 
Paris,  if  we  happen  to  be  in  Europe,  or 
from  such  powerful  stations  as  that  at  Ar- 
lington, Va.,  in  the  United  States,  by  the 
aid  of  a simple  little  wireless  receiving  set 
carried  in  our  vest  pocket.  Some  time  ago 
there  was  described  in  the  Electrical  Ex- 
^llliliiiiliiillilillllllllllliillllilllllllliil 

New  Portable  Wireless  Telephone  With 
Which  It  Is  Claimed  that  Messages  from  a 
Distance  of  Several  Thousand  Miles  Can  Be 
Accurately  Intercepted  and  Read.  The  Re- 
ceiving Set  Shown  Utilizes  the  Electron 
Valve  or  Audion, 

iiiiiiBiiiiiiiimraiiiiiiiiiiiiiiiira 

PERiMENTER  a very  small  wireless  receiving 
set  which  was  capable  of  picking  up  the 
time  signals  flasht  from  Arlington,  at  2500 
meters  wave  length,  at  a distance  of  about 
300  miles.  This  set  could  be  held  in  the 
palm  of  the  hand  and  had  inductance  coils 
wound  with  extra  fine  wire  and  especially 
made  switches,  with  small  contact  points.  A 
miniature  crystal  detector  was  fitted  to  the 
apparatus,  and  it  could  be  used  with  a wire- 
less ’phone  of  1000  to  2000  ohms  resistance. 
The  apparatus  devised  by  Mr.  Read  is  said 
to  cost  about  fifty  dollars. 
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Radii©  Comitools  Thiis  Torpedo 


The  accompanying  photograph  shows 
a new  wireless  control  torpedo  in- 
vented by  a New  York  inventor,  Mr. 
E.  F.  Galvin,  who  recently  demonstrated 
successfully  the  operation  of  this  latest 
engine  of  war,  at  the  12th  Regiment 
Armory  in  that  city.  The  model  torpedo 
used  for  this  demonstration,  was  mounted 
on  wheels,  so  that  it  could  readily  move 
over  the  floor. 

By  means  of  a wireless  transmitting  set, 
Mr.  Galvin,  seated  at  a table,  directed  at 
will  the  course  of  the  model  torpedo  back 
and  forth  over  the  floor  of  the  armory. 

The  inventor  claims  that  by  using  this 
device,  it  will  be  readily  possible  to  retrieve 
a torpedo  that  fails  to  hit  its  mark  or  that 
fails  to  explode.  Mr.  Galvin  has  been 
working  on  the  details  of  his  invention  for 
the  past  six  years.  He  is  here  shown  in 
the  photograph,  together  with  the  latest 
model  of  the  torpedo  which  he  demon- 
strated. 

The  science  of  radio-dynamics  is  un- 
doubtedly one  of  the  most  interesting  in  the 
whole  realm  of  wireless — just  as  much  and 
even  more  so  than  it  was  in  the  early  days 
of  Dr.  Marconi’s  early  researches,  when 
the  immortal  and  always  interesting  co- 
herer, decoherer  and  relay  held  sway. 

We  have  not  advanced  very  much  along 
the  line  of  coherers  suitable  for  working 
relays  and  actuating  various  controls  in  a 
device  such  as  this,  but,  however,  due  to 
the  flexibility  and  several  other  good  feat- 
ures of  the  audion  amplifier,  it  has  become 
possible  to  use  a number  of  these  bulbs, 
connected  in  cascade  and  to  thus  boost  the 
weak  incoming  signals  on  the  antenna  to 
such  an  extent,  that  they  will  operate  a 
sensitive  relay,  so  as  to  close  a local  cir- 
cuit controlling  any  desired  amount  of 
power — from  a small  signal  or  battery 
motor  up  to  a 500  H.  P.  motor,  or  for  that 
matter,  several  hundred  or  thousand  horse- 
pow'er. 


New  Radio  Controlled  Torpedo,  Devised  by  a New  York  Inventor,  Mr.  E.  F.  Galvin. 
Radio  Waves  Are  Intercepted  by  the  Antenna  Wires  Supported  from  the  Mast. 


The 


There  is  still  a great  deal  of  research 
work,  however,  which  can  be  very  well  car- 
ried on  for  the  benefit  of  radio-dynamics — 
toward  the  development  of  a reliable  and 
yet  sensitive  coherer  device,  which  shall  be 
both  low  in  cost  and  absolutely  positive  in 
its  results.  When  confronted  with  this 
problem  today,  every  radio  expert  will 
howl  “Audions”  to  you,  and,  of  course,  they 
are  right,  but  only  partly  so ! They  for- 
get that  audions  cost  money  and  plenty  of 
it,  and  that  the  circuits  and  apparatus  asso- 


ciated with  audion  amplifiers  are  always 
delicate  and  subject  to  considerable  insta- 
bility, mechanically  and  eletrically.  Audions 
are  a delicate  proposition  where  severe 
vibration  takes  place,  especially  in  such  a 
small  and  rapidly  moving  object  as  a 
torpedo  which  travels  with  express-train 
speed,  or  sixty-miles  an  hour,  thru  the 
water,  pitching  and  rolling  like  a teacup  on 
the  ocean.  A positive  coherer  should  be 
much  more  satisfactory  than  audions  for 
this  purpose. 


Lost  Sister  Founimdl 


* MATEUR  radio  has  proven  once  again 
/A  that  it  is  well  adapted  to  perform 
deeds  of  service  to  mankind  in  more 
ways  than  one.  One  of  the  latest  exploits 
of  Radio  Amateur  science,  is  that  of  Mr. 
Lester  Leroy  Archer  of  Toledo,  Ohio,  who 


recently  located  his  17  year  old  sister.  Miss 
Cleo  Archer,  by  wireless  calls  sent  out 
from  his  station.  Mr.  Archer  and  his 
mother  had  been  searching  for  his  long  lost 
sister  for  thirteen  years.  No  trace  could 
be  found  of  the  girl  since  she  had  been 


placed  in  the  Allen  County  Children’s 
Home,  near  Lima,  Ohio,  until  one  of  the 
many  wireless  appeals  of  Lester  Archer 
succeeded  in  locating  her.  Her  identity 
was  established  thru  the  aid  of  a brother  j 
amateur  radio  operator  on  a farm  near  | 
Rockford,  Ohio. 


The  apparatus  here'  shown  is  Mr.  Lester 
Archer's  wireless  set,  which  he  has  built 
in  great  part  by  himself.  | 

This  shows  the  versatility  of  radio  tele-  ! 
graphy.  One  amateur  delights  his  family  i 
circle  by  hooking  up  a “gang  of  audions”  to  ; 
his  receiving  antenna,  so  that  they  can  hear  ! 
phonograph  records  being  played  several  ‘ 

illllllllllilllillllllllllllllllilllll  : 

Lester  LeRoy  Archer  and  His  Wireless  ' 
Station,  Located  at  Toledo,  Ohio,  Located 
His  Sister  Who  Had  Been  Lost  13  Years, 
“Via  Wireless.”  Great  Work,  Lester.  And 
When  We  Get  Some  New  Medals,  You  Get 
First  Pick. 

hundred  miles  awat^,  perhaps,  while  still 
others  rend  the  nightime  ether  with  their 
chit-chat  talk  about  their  "latest  girl”  and 
heaven-knows-what-else ! while  every  now 
and  then  we  run  into  a real  hero  like  Mr. 
Lester  Archer,  who  has  shown  us  not  only 
a new  application  of  radio  but  also  that  he 
possesses  originality  and  initiative  in  at- 
tempting to  fling  his  wireless  call  over  such 
a considerable  territory,  bent  on  what  we 
would  usually  call  an  almost  “hopeless 
case,”  that  is,  a girl  lost  for  thirteen  years, 
whom  no  one  could  hardly  hope  to  identify 
from  a word  description  or  even  from  a 
photograph. 
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The  Above  Photographs  Show  Some  of  the  Remarkable  High  Power  Radio  Arc  Telephone  Transmitter  Equipment,  Developed  by 
an  American  Concern  During  the  War.  Passing  Beyond  the  Wireless  Dreams  of  Even  Valdemar  Poulsen  Himself,  This  Concern 
Has  Developed  Powerful  Arc  Transmitters  for  Both  Wireless  Telephony  and  Telegraphy  in  Various  Sizes  Up  to  1,000  K.W. 
Rating.  The  Triple  Panel  Switch-board  Here  Shown,  Was  Built  for  Controlling  a High  Power  Arc  Transmitter  and  Served  to 
Control  the  Circuits  of  the  Motor-Generator,  the  Arc  Converter  and  Auxiliary  Apparatus.  The  Photo  Showing  the  Man  Standing 
by  the  Large  A.rc  Transmitter  Illustrates  the  Huge  Size  of  a 30  K W.  Arc.  The  Third  Photo  Shows  an  Oscillation  Transformer 
Developed  for  Tuning  the  Antenna  Circuit  of  Arc  Transmitters.  The  Signaling  Relays  Are  Also  Shown  In  This  Photograph. 


WHEN  Valdemar  Poulsen  invented 
his  famous  Oscillating  Arc,  which 
today  bears  his  name,  and  which 
is  capable  of  quickly  and  very 
efficiently  developing  radio  fre- 
quency currents  of  undreamt  of  magni- 
tudes; he  probably  never  thought  that  arcs 
rated  at  several  hundred  kilowatts,  and 
I even  up  to  a thousand  kilowatts,  would  be 
I built  some  day. 

However,  as  the  accompanying  photo- 
, graphs  show,  some  very  remarkable  radio 
I frequency  arc  generators  have  been  built 
i by  the  concern  exploiting  the  Poulsen 
■ patents  in  this  country.  This  concern  has 
developt  the  Poulsen  arc  into  a reliable 
and  highly  efficient  generator  or  rather 
converter  of  direct  or  alternating  current 
into  a radio  frequency  current  suitable  for 
exciting  an  antenna  such  as  used  in  all 
i radio  stations  for  the  application  of  either 
i wireless  telephone  or  undampt  wireless 
telegraphic  transmission. 

' At  the  present  time,  there  are  in  use  in 
I this  country  and  abroad  arc  transmitters  of 
' the  following  sizes,  which  are  manufac- 
I tured  by  the  American  concern : 5,  20,  60, 
I 100,  200,  350,  500,  and  1,000  kilowatts'. 
• These  arc  radio  transmitters  are  rated  ac- 
cording to  the  normal  amount  of  direct  cur- 
! rent  power  supplied  to  the  converter. 

' The  photograph  herewith  of  an  arc  con- 
^ verter  with  a man  shown  standing  opposite 
: it,  is  a 30  kilowatt  radio  transmitter  of  this 

type.  It  is  used  to  change  direct  current 
! into  radio  frequency  current  as  afore- 
mentioned,  and  shore  stations  of  moderate 
power  and  the  larger  naval  stations  are  fre- 
quently  equipt  with  arc  converters  of  this 
^ size. 

!■';  Another  view  of  modern  arc  transmitting 
rj  apparatus  for  radio  stations,  which  shows  a 
, k double  deck  control  switchboard  for  arc 
5 i]  radio  transmitting.  A motor-generator  set 
j ! is  required  for  converting  the  alternating 
■;i  or  low  voltage  direct  current  into  direct 
current  of  a more  suitable  and  high  voltage, 
; ! averaging  450  to  600  volts,  which  is  best 
: i suited  for  the  efficient  operation  of  the  arc 
„ I converters.  The  three  panel  switchboard 
I here  shown,  serves  to  control  the  circuits 
,,  of  the  motor-generator,  the  arc  converter 
ltd  and  auxiliary  apparatus. 

The  third  photo  shows  an  oscillation 
transformer  of  recent  type  developt  for 

;9  .1 


tuning  the  antenna  circuits  of  arc  trans- 
mitters. This  switchboard  and  helix  are 
known  as  a wave  changer  and  antenna 
loading  inductor,  as  well  as  signaling  relay 
system  for  a 30  kilowatt  arc  radio  trans- 
mitter. The  modern  high-power  radio  arc 
transmitter  is  a very  efficient  and  noiseless 
piece  of  machinery.  The  efficiency  of  these 
arc  transmitters  is  surprisingly  high,  about 
M to  3/2  of  the  direct  current  power  sup- 
plied to  the  arc  being  converted  into  radio 
frequency  ener^%  in  the  antenna  circuit. 
The  arc  flame  is  rated  with  a theoretical 
efficiency  of  50%.  These  arcs  much  re- 
semble the  ordinary  street  arc  lamp  with 
which  we  are  all  familiar,  but  burn  in  a 
heavily  enclosed  chamber,  filled  with  a gas 
containing  hydrogen,  and  illuminating  gas 
has  been  used  very  successfully  in  the  arc 
chambers. 

The  two  electrodes  between  which  the 
arc  proper  is  situated,  is  placed  between 
the  poles  of  two  powerful  electro-magnets, 
which  produce  a strong  transverse  mag- 
netic field  tending  to  blow  the  arc  out.  The 
negative  electrode  is  usually  composed  of 
carbon  or  graphite,  while  the  positive 
electrode  is  constructed  of  copper  and  ar- 
ranged so  as  to  be  water  cooled.  Usually 
a small  motor  rotates  the  carbon  electrode 
in  these  arcs,  so  as  to  cause  the  arc  proper 
to  burn  evenly.  This  appartus  has  been  so 
carefully  and  thoroly  improved,  that  the 
only  adjustment  of  the  arc,  is  that  occa- 
sionally required  to  adjust  the  length  of  the 
arc  flame,  until  maximum  antenna  current 
is  obtained. 

With  these  large  arcs  and  big  electrodes 
the  carbon  poles  are  decomposed  very 
slowly,  thus  making  it  possible  to  operate 
the  arc  converter  for  several  hours  at  a 
time,  with  but  few  slight  adjustments  of 
the  carbon  feed  mechanism  now  in  use. 

There  are  two  forms  of  magnetic  circuit 
used  in  the  modern  radio  arc  transmitter, 
the  open  and  the  closed  type.  'Where  a 
very  strong  magnetic  field  is  necessary  as 
in  the  large  size  arcs,  the  closed  magnetic 
circuit  is  employed.  For  arc  generators 
rated  at  100  kilowatts  or  less,  the  open 
magnetic  circuit  is  commonly  utilized  in 
practise,  and  this  is  the  type  used  on  the 
30  kilowatt  arc  generator  here  illustrated. 

The  magnetic  field  is  set  up  in  the  open 
magnetic  circuit  arc  of  this  type,  by  two 
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large  field  coils,  situated  one  below  and 
the  other  above,  the  arc  chamber.  In  these 
latest  type  arcs,  the  usual  choke  coils  used 
in  arc  circuits,  are  built  as  an  integral  part 
of  this  series  winding,  and  help  to  energize 
the  magnetic  circuit. 

In  the  small  arcs  rated  at  from  15  to  20 
kilowatts,  the  field  coils  are  wound  with 
cotton  covered  magnet  wire,  in  layers,  with 
a series  of  vertical  air  ducts  to  properly 
ventilate  the  windings  and  properly  carry 
off  the  heat  from  them. 

The  arcs  rated  from  30  to  100  kilowatts 
have  magnetizing  field  windings,  formed 
of  a number  of  pancake  coils  wound  with 
copper  strip,  with  micanite  insulation, 
placed  between  turns.  The  pancake  coils 
are  then  separated  from  one  another  by 
means  of  Bakelite  spacers,  and  the  coils  are 
provided  with  both  vertical  and  horizontal 
air  ducts. 

The  radio  experimenter  will  find  the  sub- 
ject of  oscillating  arcs  of  extreme  interest 
for  the  purpose  of  producing  high  fre- 
quency oscillations  for  wireless  telegraph 
and  telephony  transmission.  There  are 
also  many  other  wonderful  phenomena 
which  are  produced  by  the  tuned  oscillat- 
ing arc  of  Poulsen.  One  of  the  most  inter- 
esting phases  of  this  subject  is  the 
“speaking”  arc,  and  in  fact,  this  was  one 
of  the  first  fundamental  experiments  and 
facts  on  which  the  use  of  the  arc  for  wire- 
less telephony  and  telegraphy  was  devel- 
oped. The  “speaking  arc”  comprises  the 
usual  arc,  preferably  of  the  hand-fed  type 
for  experimental  work,  shunted  by  a large 
capacity  and  inductance.  Suitable  choke 
coils  are  placed  in  the  D.  C.  supply  circuit, 
one  choke  in  each  line  and  the  voice  cur- 
rents are  superimposed  on  the  arc  by  means 
of  a microphone  and  a telephone  induc- 
tion coil  or  small  spark  coil.  The  micro- 
phone is  connected  with  several  batteries, 
in  series  with  the  primary  of  this  coil,  and 
the  secondary  is  sometimes  shunted  across 
the  arc  with  a condenser  in  series. 

As  aforementioned,  illuminating  gas  is 
used  in  the  arc  chamber  when  available, 
and  alcohol  is  the  hydro-carbon  used  fre- 
quently in  the  small  size  arc  transmitters. 
Kerosene  or  coil  oil  are  often  used  for 
high-powered,  short-wave  arcs. — Photos 
courtesy  Federal  Telegraph  Company. 


A Wave  Vertical  Cowpler 

Herewith  I present  a diagram  of  a long  large  loose  coupler  always  is  far  more  coil  measurements  are  clearly  indicated  in 
wave  vertical  type  loose  coupler,  designed  effective  than  a small  one  no  matter  how  the  diagram  at  the  right, 
primarily  for  the  comfort  of  the  operator,  many  loading  coils  are  added  to  it.  The  Contributed  by  JOSEPH  PIGNONE. 
As  it  will  be  noted,  all  the  control  elements 
are  as  near  the  table  as  possible.  The  great 


objection  in  having  a long  wave  coupler  is 
that  one  has  to  reach  some  three  feet, 
either  sidewise  or  vertically,  to  vary  the 
secondary  coil’s  position. 

The  primary  and  secondary  are  wound 
with  No.  28  and  No.  30  wire  respectively. 
However,  this  does  not  have  to  be  adhered 
to  by  the  constructor  as  a mineral  detector 
might  want  to  be  employed.  The  number 
of  taps  to  be  used  lies  with  the  builder. 
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An  Ingenious  Radio  Stunt — Why  Not  Build 
a Vertical  Type  Loose  Coupler?  The  Move- 
ment of  the  Secondary  Is  Accomplisht  by 
the  Change  of  Position  of  the  Handie,  Which 
Is  So  Arranged  as  to  Balance  Almost  Exactly 
the  Weight  of  the  Secondary.  The  Slight 
Friction  of  the  Taut  Copper  Wires  Is  Suffi- 
cient to  Hold  It  in  Place. 


iiiimiiiiitiiiiimmiiiiiiuiimiiMiiiinimiiuiiiiimiiiiiimniiiiiiiiimniiiimnihiiiiiiiiiMininniiniiiuiiiniiiuic 

With  a coupler  of  this  sort,  all  the  good 
merits  of  the  usual  affair  are  preserved  but 
all  its  disadvantages  eliminated. 

I hope  E.  E.  readers  will  benefit  by  build- 
ing this  design  of  coupler. 

This  vertical  radio  cabinet  may  be  made 
out  of  wood,  stained  and  polished,  with  a 
bakelife  front  and  may  be  mounted  so  that 
even  the  sliding  secondary  may  be  con- 
cealed within.  Very  large  loose  couplers 
may  be  made  in  this  manner  and  long 
wavelength  reception  easily  obtained.  A 
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Specificoitions: 

Coibi'net:  Id'x8"x8" 

Base:  9"x !0" 

prim : Tube  !8  "tong  xS^  'dfam.  *28  d.c.c.,  winding  IS  long 
Sec : Tube  /6  "longx 4-ydiam.  *50d.s. c. 
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Many  readers  have  probably  heard  of 
mica  diaframs  being  used  on  wireless  re- 
ceivers. Why  not  on  transmitters? 

For  the  case,  an  old  receiver  shell  will 
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The  Finest  Diafram  for  Microphones  Is 
“Mica,”  but  Very  Few  Have  Mentioned 
Using  This  for  Such  a Purpose.  Here  Is 
One  which  Promises  to  Have  Great  Favor 
With  the  Amateurs. 


do,  but  it  should  be  either  hard  rubber  or 
composition.  First  remove  the  magnets, 
leaving  the  binding  posts  to  use  for  the 
transmitter.  Next  a piece  of  fiber  or  hard 
rubber  rod  will  be  needed.  It  should  be 
one-half  inch  in  diameter  and  one-half  inch 
to  three-quarters  of  an  inch  long.  Drill  a 
one-quarter  inch  hole  thru  the  middle  of 
this,  to  hold  the  carbon  grains  and  the  car- 
bon buttons.  Two  carbon  buttons  will  be 
required  and  these  can  be  made  from  one- 
quarter  inch  carbon  rod  with  faces  polished. 

The  movable  button  is  attached  to  the 
mica  diafram  and  should  be  ground  down 
slightly  on  an  emery  wheel  or  with  emery 
paper,  so  that  it  will  move  freely  in  and 
out  of  the  fiber  tube  which  holds  the  car- 
bon grains.  The  mica  diafram  should  be 
the  same  size  as  the  tin  diafram  formerly 
used  on  the  receiver,  and  a hole  large 
enough  to  receive  the  movable  button 
should  be  drilled  in  the  center.  Diagram 
3 shows  the  shape  of  the  button  and  method 
of  fastening  it  securely  to  the  diafram. 
Insert  a piece  of  No.  26  bare  copper  wire 
into  the  hole  in  mica  diafram  and  then 
insert  the  carbon  button  into  the  same  hole. 
Wind  the  wire  tightly  around  the  button 
and  apply  a small  amount  of  solder  on  the 
wire  to  keep  the  carbon  from  slipping  out. 
The  stationary  button  is  fastened  tightly 
in  the  fiber  tube  by  wedging  it  in  with  a 
piece  of  No.  26  copper  wire,  which  thus 
forms  the  lower  connection  and  should  be 
soldered  to  one  of  the  binding  posts.  Fas- 
ten the  fiber  tube  to  the  bottom  of  the  case 
with  cement  or  glue,  being  careful  that  it  is 
in  the  exact  center.  After  this  dries  and 
the  carbon  grains  (best  to  purchase  them; 
they  must  be  polished)  have  been  placed 
in  the  tube,  make  connections  to  the  mova- 
ble button  and  the  binding  post  by  a piece 
of  No.  36  insulated  wire  and  place  the  dia- 
fram in  its  usual  place,  making  sure  that 
the  movable  button  does  not  stick.  Place 
the  cap  on  the  shell  and  it  is  readv  for  use. 

Contributed  by  HOWARD  WILLSON. 
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Many  amateurs  are  now  studying  the 
code  with  their  buzzer  practise  sets.  These 
buzzers  in  most  cases  are  non-adjustable. 
I found  that  the  note  of  these  buzzers  could 
be  increased  one  hundred  per  cent  by  the 
following  method : Drill  and  tap  holes  at 

A and  B in  Fig.  1,  for  6-32  screws.  Insert 
two  such  screws  at  these  holes.  The  one  at 
A should  be  1)4  inches  long,  and  the  one 
at  B,  one  inch  long.  Insert  a piece  of  fiber 
)4  inch  square,  at  C,  between  the  screw  and 
the  brass. 

To  get  the  best  note,  adjust  the  two 
screws.  You  will  be  surprised  at  the  re- 
sults shown  by  your  old  buzzer. 


A Simple  Wrinkle  for  Making  Small  Test 
Buzzers  Adjustable. 

Small  test  buzzers,  particularly,  are  usual- 
ly hard  to  adjust  with  any  degree  of  pre- 
cision. This  stunt  makes  it  easy  to  accom- 
plish the  desired  adjustment  in  a few  sec- 
onds. Where  the  buzzer  is  noisy  and 
troublesome,  as  in  making  wave-meter 
measurements,  it  is  best  placed  inside  a 
box  filled  with  cotton  or  felt.  This  ab- 
sorbs the  sound  of  the  buzzer  and  enables 
sharp  measurements  to  be  made  easily. 

Contributed  by  ISRAEL  WOOLF, 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether 
of  the  apparatus.  To  increase  the  interest  of  this  department  we  make 
Dark  photos  preferred  to  light-toned  ones.  We  pay  $5.00  each  month 
the  Editor.  “With  the  Amateurs”  Dept. 

subscribers 
it  a rule  not 
for  the  best 

3r  not.  The  photos  are  judged  for  best  arrangement  and 
to  publish  photos  of  apparatus  unaccompanied  by  that  of  th 
photo  or  photos  and  $2.00  to  each  “Honorable  Mention.” 
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THIS  MONTH’S  $5.00  PRIZE  WINNER— 

FRED  C.  DAVIS 

IN  my  laboratory,  the  smallest  on  record  (with  the  most  junk  in 
it),  there  are  two  hundred  different  chemicals,  for  chemical 
experiments  and  analysis,  followed  thru  the  chemical  lessons 
printed  monthly  in  th?  Electrical  Experimenter.  I have  a four- 
incli  telescope  to  view  the  stars,  which  I use  in  carrying  out  the 
instructions  given  thru  lessons  in  the  “E.E.” 

The  electrical  equipment  is  extensive  and  practicable.  The 
“Lab.”  is  lighted  by  five  nitro  globes.  Also,  one  part  is  devoted  to 
a photographic  outlay  where  I print  and  develop  all  my  own 
photos.  An  electric  printer  is  another  one  of  the  many  useful 
apparatus  to  be  found  in  my  establishment.  I also  have  a red 
electric  light.  Four  spark  coils  repose  gracefully  upon  the  book 
case,  containing  files  of  the  “E.E.”  and  copies  of  the  “Experimental 
Electricity  Course”  and  “Wireless  Course”.  A loud-lalker  is  con- 
nected to  the  j)arlor,  a step-down  transformer  at  its  right.  I also 
have  in  my  possession  mechanical  spring  motors,  electric  motors 
and  almost  everything  necessary  to  complete  the  “Bug’s”  gamut  of 
happiness. 

It  was  thru  the  FIlectrical  Experi.menter  that  I obtained  help 
in  fitting  out  my  laboratory  to  the  best  advantage. — Fred  C.  Davis, 
1018  Vine  St.,  St.  Joseph,  Mo. 


HONORABLE  MENTION  WILLIAM  LILLY 
$2.00  PRIZE 

This  is  a photograph  of  my  electrical  apparatus.  I have  in  my 
work-shop  one  induction  motor  1/30  H.P.;  one  Tungar  rectifier, 
with  which  I charge  my  friends’  storage  batteries;  a toy  trans- 
former fastened  underneath  the  table  which  operates  small  lamps 
of  low  voltage:  small  electro-magnets  of  different  kinds;  some  test 
lamps  and  call  bells;  and  numerous  other  appliances,  too  numerous 
to  mention  here. 

I have  a small  wireless  set  which  I constructed  myself,  and  an 
Erector  set  with  which  I can  build  many  useful  things  and  run 
them  with  the  electric  motor  supplied  with  the  set.  1 also  have  a 
'’jry  fine  set  of  books,  the  “Proceedings  of  the  American  Institute 
Electrical  Engineers”,  the  “Hawkins  Electrical  Ciuide,”  and 
“Standard  \\  iring  for  Electric  Light  and  Power”. 

In  niy  “Lab.”  can  be  found  a full  set  of  electrician’s  tools.  As 
you  will  see  in  the  photograph,  there  are  two  wet  cells  and  several 
kinds  of  acid  and  various  other  materials  for  performing  interesting 
experiments. — William  Lilly,  512  East  St.,  I^fadison,  Ind. 
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ONE  THOUSAND  DOLLARS  AWARD, 

WILL  be  given  in  cash  for  an  im- 
proved shoe  polish  box  opener  if 
adopted  by  a large  Buffalo,  New 
York,  polish  manufacturer.* 

They  want  a practical  box  opener 
for  their  shoe  polish  box.  The  opener 


wheel  setting  on  their  front  porch  where 
the  envious  eyes  of  the  less  fortunate 
youngsters  devoured  it  as  they  passed  on 
their  way  to  and  from  school.  He  simply 
was  tired  of  riding  it. 

But  this  particular  day  was  a holiday,  so 
Billy,  for  some  personal  reason,  rode  his 


must  not  perforate  the  top  or  bottom  of  considerably  all  forenooin  I was  sit 


the  box,  either  before  or  after  opening  it. 
This  is  very  important  and  will  not  permit 
of  rivets  or  other  holes. 


roun/om  pen 
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Hnur/ed  tnum/}  scretv  for  forong 
/eac/  rormrt/. 


[lUiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiimB 


fversharp  penc/7-  ' 


Why  Doesn’t  Someone  Invent  a Simple  and 
Cheap — We  said  It,  CHEAP — Combination 
Lead  Pencil  and  Fountain  Pen,  as  Mr.  Hob- 
son Points  Out,  so  That  When  We  Want 
Either  a Pencil  or  Fountain  Pen  We  Have  It 
in  Our  Pocket  and  Not  Ten  Miles  Away. 

The  box  must  be  absolutely  airtight.  The 
opener  must  be  easily  attached  and  such  as 
will  nest  or  pack  well  with  the  box  in  the 
regular  one  dozen  sized  cartons. 

It  should  be  low  in  cost  and  attractive  as 
well.  For  any  such  acceptable  improve- 


ting  on  the  porch  talking  with  his  father 
when  he  came  flying  up  the  sidewalk  like 
a red  streak.  Reaching  the  front  steps  he 
exclaimed:  “Daddy!  I’m  tired  riding  that 
old  wheel,  I wish  I had  a big,  noisy  motor- 
cycle.” 

His  father  replied  that,  some  day  when 
he  was  older,  perhaps,  they  could  afford 
to  get  one. 

An  idea  struck  me  between  the  eyes 
about  that  time,  and  I joined  in : “Say,  Billy, 
how  would  you  like  for  me  to  make  a 
motorcycle  out  of  your  bicycle  right  now?” 
I suggested  as  I pulled  out  my  knife,  get- 
ting up  to  hunt  for  a stick.  “Oh,  gee ! ! 
Can  you  do  that,  Mr.  Hobson?”  Billy  in- 
quired, somewhat  puzzled. 

“You  bet  your  boots”  said  I assuringly. 
So  Billy,  his  Dad  and  I went  out  to  the 
wood  house  where  I soon  fashioned  an 
apparatus  for  imitating  the  sound  of  a real 
motorcycle,  something  on  the  order  of  the 
illustration  herewith. 

Billy  and  I fastened  it  to  the  frame  of 
his  bicycle  about  half-way  between  the 
seat  and  the  hub,  so  the  point  of  the  imi- 
tator touched  the  spokes  of  the  rear  wheel. 

When  the  wheel  turned  each  spoke  hit  the 
prong  of  the  imitator,  and  this  noise  sound- 

...  a 


tion  of  the  new  building.  Knocking  the 
hard  mortar  from  each  brick  with  a ham- 
mer was  surely  slow  and  expensive  work. 

I was  both  amused  and  interested  at  this 
procedure,  for  the  dusty  workmen  sang 
funny  songs,  keeping  the  proper  tempo  with 
every  blow  of  their  hammers. 

While  enjoying  this  bit  of  comic  scenery, 
an  idea  flashed  aboard,  picturing  an  ef- 
ficient brick  cleaning  machine  similar  to  the 
drawings. 


Bicycle  frame 
Uotorcgde  Imifalor 
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ment  they  will  pay  $1,000,  cash,  the  inventor  /^'-y  ^uch  like  the  put^put-put  of 
to  show  good  title  to  the  improvement  and  engine  at  high  speed 


to  convey  the  rights  of  same  to  the  manu- 
facturer. 

Here  is  a splendid  chance  for  our  readers 
to  exercise  their  inventive  talents  and  pos- 
sibly win  the  thousand  dollar  prize  for  a 
simple  tin  box  opener. 

Perhaps  the  accompanying  idea  will  do 
the  trick.  One  in  the  shape  of  a small  lever 
secured  to  the  top  portion  of  the  box,  and 
when  lifted  upward  raises  the  lid  easily. 

Something  similar  to  this  arrangement 
should  prove  acceptable  and  land  the  bag 
of  yellow  gold. 

COMBINATION  FOUNTAIN  PEN  AND  PENCIL. 


Will  someone  kindly  invent  a 
non-leak  pen  and  ever-sharp  pen- 
cil combined  as  one,  about  the 
same  size  as  the  popular  fountain 
pen  in  wide  use  to-day. 

If  so,  I,  for  one,  will  gladly 
shout  his  praise  from  the  house- 
tops because  ( and  many  will 
agree),  the  writing  tools  are  for- 
ever becoming  separated. 

\'\'hen  a “Feller”  wants  his  pen 
nothing  but  his  pencil  is  in  evi- 
dence, and  vice  versa.  Hitch 
them  together  in  a compact  com- 
bination like  the  illustration,  and 
I’ll  be  your  first  customer,  and  a 
walking  advertisement  for  a ne- 
cessity that  will  sell  like  hot  cakes. 
The  retail  cost  of  a combination 
of  this  kind  should  run  less  than 
separate  cost  of  present  designs. 


Billy  was  delighted  with  his  imaginary 
motorcycle,  and  the  last  I saw  of  him,  be- 
fore leaving,  was  a proud  boy  humming 
down  the  main  street. 

This  little  device  may  seem  too  simple 
for  worth  commercially,  but  I am  positive 
they  would  sell  at  25c  to  50c  each,  to  every 
boy  owning  a bicycle,  if  they  were  attrac- 
tive in  appearance  and  made  to  imitate  a 
motorcycle  properly. 

BRICK  CLEANING  MACHINE. 

A bad  fire  had  gutted  the  entrails  of  a 
large  brick  store  building  some  months  past, 
but  left  the  tall  walls  standing  in  defiance  probably  require  half  a horse-power  to  ope- 


While  Spending  His  Vacation  With  Some 
Friends,  Mr.  Hobson  Noticed  That  the  Young 
Son  of  the  Family  Had  Become  Very  Melan- 
choly Because  His  New  Bicycle  Was  Not  a 
“Motorcycle.”  Questioning  Developed  the 
Fact  That  He  Liked  to  Hear  the  “Put-Put” 
of  the  Latter.  With  a Little  Ingenuity,  the 
Device  Shown  Was  Quickly  Made,  and  Which 
Produced  the  Much  Desired  Noise. 


A powerful  machine  embracing  a metal 
or  wooden  frame  with  two  large  round 
drums  carrying  spikes  about  half  inch  long 
on  their  circumference.  A conveyor  chain 
between  these  drums.  This  conveyor  is 
pocketed  with  oblong  holes  the  shape  of  the 
brick.  Old  bricks  placed  in  the  conveyor 
are  carried  between  the  two  large  revolv- 
ing drums,  which  cut  the  mortar  from  their 
surface,  making  them  as  clean  and  useful 
as  new. 

A practical  machine  of  this  description  is 
badly  needed  by  wrecking  companies,  con- 
tractors and  brick  concerns. 

Success  for  an  invention  of  this  nature 
is  assured,  and  the  inventor  who  gets  there 
first  will  make  an  independent  stipence  or 
I miss  my  guess. 

A brick  cleaning  machine,  which  would 


practical  of  the  hot  destructive  hands. 


itse/  spihes  /n 


fnd/ess 

convenor- 


MOTORCYCLE  IMITATOR. 


rate  it  in  good  fashion,  could  be  driven  very 
nicely  from  a small  gasoline  en- 
gine, such  as  those  used  on  large 
construction  jobs  by  contractors. 
There  are  several  fractional  horse- 
power gasoline  engines  available 
on  the  market  at  a low  price.  In 
some  cases,  it  might  be  more  ex- 
peditious and  just  as  economical 
to  drive  the  brick  cleaning  ma- 
chine with  an  electric  motor,  as  it 
frequently  happens  that  current 
is  available  on  construction  jobs, 
or  from  a building  nearby. 

There  is  plenty  of  room  for 
several  more  inventions  along 
this  line,  having  to  do  with  brick 
and  stone  work.  Several  years 
ago,  there  was  a demand  made  on 
a firm  of  engineering  designers, 
for  a brick-crushing  machine 
which  resembled  the  one  just  de- 
scribed, so  far  as  its  size  and  cost 
were  concerned. 


Instead  of  Hiring  a Large  Number  of  Men  at  a Considerable 
Wage  to  Clean  the  Old  Mortar  Covered  Bricks  when  a Building 
is  Razed,  Why  Not  Invent  a Machine  Similar  to  the  One  Here 
Shown  Which  Would  Clean  the  Bricks  Rapidly  and  Thoroly? 

A Simple  Machine  of  This  Type  Could  Be  Sold  for  a Hundred 
or  Even  a Few  Hundred  Dollars,  to  Contractors  All  Over  thf 
Country,  at  a Good  Profit.  One  Man  Could  Work  It. 

Recently  I had  the  pleasure  of 

visiting  some  friends  living  in  a small  South-  The  owners  having  collected  the  insur-  A street  repair  company  wanted  to  have 
ern  town.  One  little  boy,  by  the  name  of  ance  were  feverishly  razing  the  remains  to  this  machine  crush  old  bricks,  etc.,  and  re- 
“Billy,”  blessed  this  particular  household.  make  room  for  a new  fire-proof  btiilding.  fine  them  down  to  a small  degree,  in  fact 
Billy  owned  a nice  red  bicycle,  with  Colored  laborers  were  sitting  on  pyra-  almost  to  a powder  so  that  the  resulting 
coaster-brake  and  everything  for  trim-  mid-like  piles  of  old  brick  pounding  the  substance  could  be  mixed  with  cement  and 
mings,  but  the  ambitious  little  chap  was  mortar  from  them,  as  it  was  desired  to  become  very  efficient  mixture  for  covering 
not  satisfied.  He  would  leave  hi-s  pretty  use  the  best  of  the  old  brick  on  the  founda-  holes  in  street  pavements  and  the  like. 

Copyright  1920,  by  J.  G.  Hobson 


‘Name  sent  upon  request  and  stamped  envelope. 
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PATENT  OFFICE 
^^WASHINOTON^^ 


Multi-Record  Phonograph. 

(No.  1,334,076,  issued  to  Robert  G. 
Brown.) 

Heretofore,  commercially  avail- 


able phonographs  using  disc  records 
have  had  no  provision  for  automatic- 
ally playing  a succession  of  records. 
The  inventor  of  this  device  has  con- 
structed a machine  which  auto- 
matically plays  in  succession,  any 
predetei  mined  group  of  records 
performing  all  the  functions,  such 
as  lifting  the  stylus,  substituting 
another  record  and  placing  the  sty- 
lus in  the  proper  starting  position, 
so  that  it  may  play  thru  the  ne.xt 
record.  A magnetic  trip  turns  the 
tables  around,  a clutch  having  re- 
leased one  table  then  grips  another 
table  upon  which  the  second  record 
is  placed.  Its  engagement  with  this 
table  causes  the  phonograph  to 
operate  without  interruption. 


Phonograph  Vibration  Device. 

(No.  1,333,726,  issued  to  Mervyn 
O’Gorman.) 

Various  means  have  been  tried  for 
producing  a definite  feeling  of  ex- 
pression from  phonographic  ma- 
chines so  as  to  modulate  the  sounds 
and  music.  In  this  recent  patent 
the  inventor  has  originated  a meth- 
od of  forming  a tremulo  in  the 


voice,  whether  this  has  or  has  not 
been  produced  in  the  record,  and 
making  the  tremulo  under  control 
of  an  operator.  For  producing  this, 
the  sound  box  of  the  tone-arm  is 
rapidly  vibrated  back  and  forth 
of  an  inch  by  means  of  a motor, 
which  motor  has_  an  off-balance 
weight  attached  to  its  shaft  so  as  to 
cause  a vibratory  action  similar  to 
the  vibrators  on  the  market  at  the 
present  day.  This  is  accomplisht 
thru  a system  of  levers. 


Oxygen  and  Hydrogen  Generator. 

(No.  1,334,668,  issued  to  Gustave 
Miller.) 

There  are  a number  of  cells  hav- 
ing suspended  electrodes  so  that  one 
row  will  have  anodes  and  the  other 
cathodes.  This  means  that  one  cell 
will  generate  oxygen  only,  and  an- 
other hydrogen  pnly,  due  to  the 
electric  decomposition  of  the  water, 
sodium  hydrate  being  added  to  pro- 
duce the  proper  conductivity  and 


an  E.  M.  F.  of  about  three  volts 
employed.  The  anodes  and  cathodes 
themselves  are  open-ended  pipes, 
hence  providing  a maximum  area  of 
the  electrode  surface  for  the  gen- 
eration of  the  gases. 


Electrically  Driven  Clock. 

(No.  1,334,422,  issued  to  Henry  E. 

Warren.) 

This  is  an  improvement  upon  Mr. 
Warren’s  electrically  driven  clock 
described  quite  some  time  ago  in 
our  magazine.  It  consists  of  small 
hermetically  sealed  glass  tube  with 
two  contact-making  devices,  one  in 
each  end.  A globule  of  mercury 
sliding  between  the  two  pins  will 
make  contact  with  them  for  a great- 
er or  shorter  length  of  time,  de- 
pentent  entirely  on  the  extent  of 
oscillation.  Another  contact  has  a 
quenching  action  so  that  the  oscilla- 
tions of  the  pendulum  are  under 
constant  control,  regardless  of  what 
conditions  of  charge  or  discharge 
the  clock  battery  may  be  in. 


Controlling  Field  of  Magnets. 
(No.  1,334,531,  issued  to  H.  S. 

Folker,  &.  D.  M.  Birdstrup.) 

This  is  a method  for  dispensing 
with  the  movable  keeper  now  uni- 
versally in  use  in  connection  with 
permanent  magnets  used  in  railway 
signal  work,  by  placing  a solenoid 
a short  distance  from  the  poles  of  a 
permanent  magnet,  so  that  the  poles 
of  the  latter  will  conflict  and  will 
be  opposite  to  the  polarity  of  the 
solenoid.  A solenoid  with  greater 
magnetic  force  than  that  in  the  per- 
manent magnet  is  provided.  When 
the  solenoid  is  energized,  it  deflects 
the  field  of  the  permanent  magnet 
and  dui'ing  such  deflection  also  re- 
stores some  of  the  magnetism  which 


its  poles  are  not  joined  by  a keeper. 


Reading  Light. 

(No.  1,333,830,  issued  to  Charles  S. 
Burton.) 

This  invention  embodies  a read- 
ing light  and  eye-shade  in  one, 
adapted  so  that  this  light  can  be 
operated  from  either  the  regular 
current  or  from  a pocket  battery. 
Two  pads  prevent  the  device  from 
affecting  the  forehead  of  the  user 
and  collapsible  arms  on  either  side 


make  it  resemble  a pair  of  spec- 
tacles. An  elastic  band  stretches 
across  the  back  to  hold  it  in  position. 
A small  tubular  lamp  is  usetf  for  the 


lighting  purposes.  This  is  nearly 
surrounded  by  a shade  which  pre- 
vents the  glare  from  affecting  the 
eyes  and  illuminates  the  material. 


Electric  Oven. 

(No.  1,336,105,  issued  to  Frank  M. 

Sutton.) 

Aside  from  the  fact  that  it  is  a 
“fireless  cooker,’’  there  are  many 
other  clever  novelties.  In  the  first 
place,  it  has  an  electric  thermostat 
which  can  be  regulated  so  that  a 
temperature-  between  any  practical 
limits  can  be  maintained.  In  addi- 
tion, to  this  an  automatic  clock  de- 
vice maintains  the  current  on  for  a 
definite  period  whence  it  can  either 
be  put  off  and  the  fireless  cooking 
action  of  the  stove  utilized,  or  the 
current  can  be  interrupted  inter- 
mittently by  the  clock  acting  as  pilot 
thru  a relay.  Resistance  wire  com- 

f irises  the  heater  element.  A pilot 
amp  is  located  on  top  and  a furrow 
in  the  base  permits  any  gravy,  etc., 
to  run  forward  into  a special  re- 
ceiving chamber. 


Spark  Plug  Tester. 

(No.  1,333,698,  issued  to  Ernest  I. 

Bass.) 

A combined  tool  which  will  act  as 
a pair  of  pliers,  also  fitted  with  the 
usual  double  pivot  hole,  -whereby 
the  distance  between  the  jaws  of 
the  pliers  may  be  changed  in  order 
to  grip  nuts  or  pipes  of  larger  or 
smaller  diameter,  acting  as  a wrench. 
Non-conductive  material  such  as 
fiber  is  used  on  one  handle,  two 
screws  extending  to  a hole  in  the 
center  of  it  so  that  the  spark  plug 
test  can  there  be  made.  The  other 
end  of  the  pliers  constitutes  a screw 
driver.  It  is  not  necessary,  there- 
fore, to  remove  the  ^ark  plug  of  an 
engine  to  find  out  if  the  same  is  in 
good  condition.  The  space  between 
the  screws  in  the  handle  of  the  tes- 
ter will  have  a hot  flaming  spark 
fly  across  it  if  the  plug  is  not  at 
fault.  This  test  can  be  made  in  a 
few  seconds. 

Combination  tools  of  this  nature 
always  seem  to  have  taking  ways 
when  it  comes  to  the  motorist’s  side 
of  the  story,  as  he  can  make  his 
spark  plug  test,  remove  the  wire 
or  remove  the  plug  without  the  ne- 
cessity of  a handful  of  tools.  The 
design  is  rugged  and  the  quadruple 
tool  unique,  promising  a good  sale. 


Colored  Moving  Pictures. 

(No.  1,333,730,  issued  to  C.  Raleigh 
& W.  V.  D.  Kelley.) 

In  various  patents  for  the  pro- 
duction of  motion  pictures  in  colors, 
methods  are  described  which  utilize 
a “color  filter”  made  up  of  the 
three  primary  colors,  so  that  the 
filter  is  used  both  in  taking  and  pro- 
jecting its  films.  This  necessitates 
about  48  pictures  per  second,  other- 
wise the  pictures  become  very  jerky. 
In  this  new  invention,  however,  a 
screen  is  divided  so  that  each  fac- 
tor is  made  up  of  two  colors,  such 
as  red  and  blue,  and  the  next  blue 
and  green,  etc.  This  allows  for  a 
blending  between  the  two  successive 
images  and  relieves  eye  strain,  be- 
cause two  of  the  three  nerve  color 
centers  will  at  all  times  be  excited. 
Simultaneously,  it  reduces  the  num- 
ber of  pictures  per  second  to  24. 

Oi  course,  when  the  pictures  are 
projected,  a means  for  synchroniz- 
ing the  color  filter  with  the  motion 
picture  films  is  used,  thus  one  pic- 
ture will  be  projected  thru  the 
green-blue  side  of  the  filter  and 
another  thru  the  orange-red  side 
of  the  filter.  This  proceeds  rapidly 


so  that  the  light  which  is  emitted 
thru  the  film  is  simultaneously  col- 
ored, prior  to  its  exit  thru  the 
forward  lenses  in  the  projecting 
camera.  Retention  of  vision,  in 
this  case,  also  making  itself  no- 
ticed, otherwise  instead  of  a per- 
fect blending  of  colors  obtaining  by 
this  method,  a series  of  rapidly  in- 
terrupted flashes  would  result.  The 
idea  of  having  two  nerve  centers  in 
the  brain  continuously  affected 
seems  to  be  quite  novel  and  differ- 
ent from  other  similar  methods  of 
,-olor  motion  picture  projection 
using  filters. 


Magnetic  Compass. 

(No.  1,334,273,  issued  to  Charles  H. 
Colvin.) 

A new  improvement  in  magnetic 
compasses  has  come  to  light  with 
this  recent  invention,  particularly  to 
be  used  in  airplane  work.  Like  all 
modern  compasses,  it  is  suspended 
in  a transparent  container,  and 


floated  in  a liquid  to  decrease  er- 
ratic action.  Its  novel  feature  being 
the  employment  of  two  separate 
cards,  one  to  be  read  from  the  top 
and  another  from  any  side.  In  this 
manner,  the  horizontal  and  vertical 
cards  can  be  observed  by  several  in- 
dividuals stationed  at  different 
points,  the  latter  differing  from  the 
former  by  180  degrees.  The  com- 
pass therefore  can  be  read  from 
either  side,  front,  back,  and  from 
the  top.  In  this  way,  the  pilot  and 
navigator  can  both  see  the  compass 
and  obtain  their  own  reading  for 
the  particular  result  they  are  look- 
ing for.  An  expansion  chamber  is 
also  provided  which  compensates  for 
liquid  expansions,  due  to  temper- 
ature changes. 
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One  of  the  First  of  the  Phenomena  Noted  in 
the  Case  of  “Botulinus  Poisoning,”  Caused 
By  Eating  Decayed  Canned  Salmon,  Was 
That  the  Body  of  the  Patient  Had  Become 
Highly  Electrified.  He  Was  Unable,  for  Ex- 
ample, to  Throw  a Piece  of  Paper  in  the 
Waste  Basket,  the  High  Electric  Charge  in 
His  Body  Attracting  the  Paper  to  His  Hand. 

AS  per  schedule,  the  case  of  the  thirty- 
four  convicts  at  Clinton  Prison, 
J,  jL  Dannemora,  N.  Y.,  who  became  pois- 
oned by  eating  canned  salmon,  and  there- 
after developt  remarkable  electrified  pro- 
pensities, was  fed  to  us  for  several  days 
by  the  ever-busy  newspapers,  under  the 
captions  of  “human  magnets’’  and  what  not. 
The  facts  in  the  glaring  case  are  here  per- 
sented  for  the  first  time. 

The  . following  details  relative  to  botid- 
iniis  poisoning,  which  took  place  at  this 
institution,  February  20th,  1920,  are  cited 
in  a letter  which  we  have  received  from 
the  chief  physician  at  Clinton  Prison,  Dr. 
Julius  B.  Ransom.  Dr.  Ransom  says: 


Among  Other  Things  the  Electrified  Patient 
Was  Able  to  Move  a Suspended  Steel  Tape 
Measure  and  Also  to  Attract  the  Filament 
Of  An  Incandescent  Lamp  Towards  the  Side 
Of  the  Globe. 


"Dr.  Rosneau,  of  Harvard  University, 
did  not  make  any  investigations  of  the  elec- 
tric phenomena  and  only  came  into  the  case 
with  reference  to  the  botulinus  poison,  as 
it  was  a rather  large  group  of  cases  and 
opportunities  for  study  were  unusually  good. 
Of  course  the  newspaper  reports  were 
garbled  and  exaggerated  as  they  usually 
are  when  they  attempt  to  report  scientific 
matters.  The  newspaper  accounts  were 
taken  from  a report  made  by  myself  to  the 
Superintendent  of  Prisons,  setting  forth 
the  history  and  development  of  34  cases 
of  botulinus  poisoning,  due  to  the  eating  of 
canned  salmon.  „ 

“During  the  course  of  these  cases  it  was 
discovered  by  accident  that  peculiar  static 
electric  power  had  developed  in  the  patients. 
It  was  discovered  in  this  manner.  One  of 
the  patients  who  was  convalescing  crumpled 
up  a piece  of  paper,  I imagine  in  both  hands, 
and  attempted  to  throw  it  in  a waste  basket ; 
it  absolutely  refused  to  leave  his  hand. 
From  this  time  on  experiments  were  made, 
and  the  matter  was  reported  to  me,  and  I 
found  that  every  case  of  botulinus  poison- 
ing developed  this  strange  power,  and  that 
neither  the  attendants  nor  nurses  associated 
with  them  had  any  such  power.  All  sorts 
of  experiments  have  been  tried  and  it  was 
found  to  be  a constant  condition ; that  is, 
that  this  peculiar  power  of  creating  a mag- 
netized (electrified)  field  by  rubbing  the 
hands  together,  which  puts  them  in  circuit, 
will  electrify  different  objects,  so  that  they 
will  retain  that  electrification  for  many 
hours.  For  instance  forms  of  paper,  such 
as  newspapers,  and  ordinary  correspondence 
paper  when  electrified  by  these  patients  and 
thrown  against  the  wall  adhered  and  clung 
to  any  object  for  many  hours.  By  again 
rubbing  the  hands  together  and  rubbing 
the  electric  light  bulb  the  filament  will  be- 
gin to  vibrate  very  rapidly  and  follow  the 
motions  of  the  hands,  and  attach  them- 
selves to  the  side  of  the  bulb  with  a good 
deal  of  sparking  at  the  base  of  the  filament. 
The  compass  needle  of  a survej^or’s  in- 
strument can  be  rotated  with  any  piece  of 
paper  electrified  by  these  patients.  A steel 
tape  suspended,  will  feel  the  magnetic  field 
in  a remarkable  manner  and  sway  from 
side  to  side. 

“What  relation  there  can  be  between  the 
botulinus  toxin  and  this  phenomena  of 
course  is  difficult  to  identify;  it  has  been 
suggested  that  it  is  the  dryness  of  the  skin 
which  prevents  the  ordinary  passing  out 
or  dissipation  of  the  electric  currents  from 
the  body;  but  the  patient  submerged  in  bath 
tub  performs  the  same  phenomena  as  when 
clothed!  The  ability  to  electrify  is  propor- 
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Of  what  value  is  a knowledge  of  astron- 
omy? There  are  those  that  think  it  of  little 
or  no  value  to  the  average  man.  Their  ob- 
jection is  based  on  the  seeming  remoteness 
of  astronomic  phenomena  from  the  affairs 
of  life.  It  is  not  a practical  study,  they  say. 
“What,”  they  ask,  “is  there  in  the  subject 
that  any  one  can  put  to  use  in  the  guidance 
of  his  course  thru  life?’’ 

To  these  critics,  as  well  as  to  all  who  have 
never  studied  astronomy,  the  author  wishes 
to  address  himself.  A study  of  the  subject 
is  of  practical  value.  It  furnishes  the  stu- 
dent with  an  opportunity  for  the  culture  of 
more  than  one  instrument  capable  of  being 
used  in  the  pursuit  of  life’s  aims.  As  evi- 
dence of  this  the  author  submits  the  follow- 
ing propositions : 

First,  there  issues  from  the  task  the  bene- 
fit of  a broadened  mental  horizon.  One  is 
provided  with  an  insight  into  the  nature  of 


the  universe  of  stars  and  planets.  Of  what 
\alue  is  a broad  mental  horizon?  Among 
other  things,  it  bestows  upon  its  possessor  a 
more  exact  comprehension  of  the  relative 
importance  of  things  and  events. 

Thus  is  made  possible  the  issue  of  a sec- 
ond benefit,  namely,  a sharpening  or  refin- 
ing of  one’s  sense  of  proportion.  This  is  a 
valuable  mental  acquisition,  particularly  for 
the  person  desirous  of  co-ordinating  into  a 
practical  philosophy  the  numerous  and  va- 
ried elements  of  his  stock  of  knowledge. 

Third,  persons  of  romantic  impulse  will 
find  a means  of  satisfaction  in  the  study  of 
astronomy.  Absorbingly  interesting  is  the 
picture  of  bodies  and  systems  of  unthink- 
able size,  poised  in  the  inconceivably  vast 
celestial  area.  Impressively  grand  is  the 
spectacle  formed  by  the  play  of  forces  most 
gigantic,  traversing  vast  distances  and  bridg- 
ing aeons  of  time  in  their  interplay.  And 
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Another  Phase  of  the  Electrified  Paper  Phe- 
nomenon, Due  to  the  Patient’s  High  Potential 
Electric  Charge  Occasioned  by  Botulinus 
Poisoning.  A Sheet  of  Paper  Electrified  by 
the  Patient  Would  Remain  Against  the  Wall 
for  Hours.  He  Was  Also  Able  to  Move  the 
Compass  Needle  of  a Surveyor’s  Instrument. 

tioned  to  the  severity  of  the  disease  ; as  the 
patient  convalesces  he  gradually  loses  this 
power  and  when  quite  well  loses  it  alto- 
gether. 

"I  might  mention  furtlter  that  all  these 
cases  were  ataxic  and  developed  peculiar 
reflexes.  Many  of  them  were  almost  en- 
tirely blind  and  had  paralysis  of  the  upper 
lid  “Ptosis.”  Of  course,  in  botulinus  poison- 
ing the  nervous  system  is  about  the  first  to 
suffer;  one  thing  is  quite  clear,  therefore, 
static  manifestation  is  closely  linked  with 
the  disturbance  of  the  central  nervous  sys- 
tem and  represents,  no  doubt,  simply  a 
much  higher  degree  of  static  storage  in  the 
bod\-  than  is  usual.” 


Electricians  Argued  That  If  the  Patient  Was 
Placed  in  a Tub  Full  of  Water,  That  the 
Charge  Would  Disappear,  But  Strangest  of 
All  It  Did  No  Such  Thing — and  the  Patient 
Was  Still  Able  to  Attract  a Steel  Tape  Meas- 
ure or  Other  Object  By  Electro-static  Attrac- 
tion. 
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mysteries — no  Sherlock  Holmes  has  faced 
more  mysteries,  or  more  profound  myster- 
ies, than  those  the  astronomer  is  called  upon 
to  solve. 

Fourth,  the  person  in  quest  of  a proper 
understanding  of  scientific  concepts  will  find 
here  a valuable  aid.  Celestial  phenomena 
present  clear  and  distinct  demonstrations  of 
physical  law.  The  flaming  stars  are  scenes 
of  fiery  interplay  of  elements  known  to  ter- 
restial  chemists.  The  student  of  geology 
will  find  light  on  the  question  of  the  earth’s 
origin  and  growth.  Evolution  may  be  stud- 
ied in  the  birth,  development  and  death  of 
planets  and  solar  systems.  The  universality 
of  natural  law  may  be  seen  clearly  mani- 
festing itself  in  the  farthermost  regions  in 
space  and  the  most  infinite  lengths  of  time. 

Begin,  therefore,  this  most  pleasant  and 
instructive  task. 

Study  Astronomy. 
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Misforliines  never  come  singly.  No 
so.jiHT  does  Mr.  Gernsback  announce  his 
physiological  music,  to  shock  deaf  people 
into  feeling  sdent  "music,”  so  that  they  can 
dance,  than  an  Indiana  Hayseed  stuffs  his 
liens  full  with  music,  to  coax  more  eggs 
out  of  them.  Rank  imitaticn  we  call  it. 

I'liis  Indiana  farmer — Hab.g  is  his  eggs- 
act  name — not  only  forces  In,-  unfortunate 
hens  to  listen  to  the  music  as  tl.e  phono- 
graph grinds  out  its  notes  u’  the  kitchen, 
as  he  used  to  do,  hut  he  has  installed  the 
phonograph  right  into  the  hen  house  where 
122  Orpingtons  and  Plymouth  Rocks  Buff 
Cochins  and  Brahmas  dwell  together  in 
peaceful  industry.  The  result  i;  that, 
wlfereas  formerly  he  gathered  65  eggs  in 
one  day,  he  now  collects  115. 

It  must  he  carefully  noted  that  i\Ir 
Habig’s  musical  hens  so  far  have  only  been 
reared  on  Jazz  music;  yes  nothing  hut  pure 
Jazz.  They  like  it  best,  to  the  exclusion  of 
all  other  “highbrow”  or  classic  music. 

Do  musically  produced  eggs — with  Jazz — 
give  us  omelets  that  shimmy? 

Imagine  eggs  influenced  by  the  strains  of 
the  Marseillaise?  Gosh,  but  won't  this 
make  fiery  ham  and  eggs ! No  need  to 
even  fry  them — no  doubt  they  are  fiery 
enough ! 

On  the  other  hand,  ponder  about  the 
effect  syncopated  and  futurist  music  must 
have  on  the  i>oor  hen.  Surely  you  couldn’t 
blame  her  if  she  were  to  lay  scrambled 
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An  Indiana  Farmer,  Habig  by  Name,  Has  Found  That  by  Playing  “Jazz”  Tunes  on  His  Vic- 
trola,  Piaced  in  the  Chicken  Coop,  That  His  Chickens  Become  so  Full  of  Pep  That  They  Lay 
Eggs  Faster  Than  He  Can  Gather  Them  Up, — Almost!!  For  Guinea  Hens,  Echoes  from  Verdi 

Are  Appropriate. 


eggs ! 


But  this  is  far  from  the  worst.  Suppose 
we  hatch  out  such  musically  produced 


eggs ! W’ill  the  new  chicks  shimm}’,  dance, 


waltz  or  fox-trot,  all  depending  upo'n  the 
records  their  mothers  were  listening  to? 

But  the  end  of  atrocities  is  not  yet.  Soon 
every  egg  will  be  branded  with  its  parti- 
cular brand  of  music,  under  which  it  was 
produced. 


Thus  you  step  up  to  the  egg  counter  and 
select  your  eggs  suited  to  the  particular 
tastes  of  your  family. 

For  father’s  breakfast:  "Vamp  the  lady.” 
For  Jimmy’s  breakfast  (aged  19); 
"Spring  Song.” 

For  Betty’s  breakfast  (age  16)  : "Kiss 
Me  Again.” 

For  Mother-in-law,  breakfast,  lunch  or 


supper ; "Good-bye  Forever,”  or  "Funeral 
March,”  by  Chopin. 

For  Alice’s  breakfast  (she’s  a switch- 
board operator)  ; “/  hear  yon  calling  tue” 
and  for  supper:  "Ring  out,  Wild  Bells,”  by 
Gounod. 

For  mother’s  supper : "Waiting.” 

For  grandfather’s  breakfast:  "I  may  be 
old,  but  Fve  got  young  ideas.” 

For  the  Cook : "Tipperary.” 


How  Doim't  Puill  Nail^ 


Possibly  you  have  heard  some  of  the  wild 
stories  that  people  love  to  circulate  about 
the  giant  electro-magnets  that  pull  the  nails 
out  of  houses,  and  particu'arly  the  large 


TO  BATTERY  OR 
IIO  VOLT  LIGHT  LINE 


And  Here's  the  Way  They  DON'T  Pull  Nails  with  “Pow- 
erful” Electro- Magnets  at  the  Government  Military  Camps 
Where  They  Are  Demolishing  Buildings  by  the  Dozens  at 
Present.  If  You  Think  Any  Ordinary  Magnet  Will  Pull  a 
ay-:  Ten-Penny  Nail  Out  of  Wood,  Just  Try  It! 


buildings  which  were  erect- 
ed by  the  Government  at  the 
huge  army  camps  during  the 
war,  and  many  of  which 
buildings  are  notv  being  de- 
molished. This  story  has 
become  so  persistent,  and 
we  have  heard  it  so  often, 
that  we  had  our  artist  draw 
the  accompanying  illustra- 
tion just  to  show  how  cute 
one  of  these  “nail-pulling” 
experts  would  look,  with  a 
nifty  little  electro-magnet 
in  his  hand,  so  as  not  to 
split  the  boards,  as  some  of 
the  people  who  profess  to 
know  about  these  matters, 
have  told  us.  Well,  here’s 
how  he  looks,  according  to 
what  the\-  har  e told  us ; 
but,  were  we  to  show  you 
how  he  would  look  if  he  had 
an  e 1 e c t r o - m a g n e t suffi- 
ciently powerful  to  pull 
these  nails  by  their  “heads” 
out  of  the  building  struc- 
ture, the  magnet  would  be 
bigger  than  the  man  almost, 
and  it  would  take  a young 
steam  derrick  to  cart  the 
magnet  around  and  manipu- 
late it.  And  then  it  could 
only  pull  out  carpet  tacks. 

If  you  have  ever  tried  to 
pull  a nail  that  has  been 
firnilr-  drir  en  in  the  wood, 
by  means  of  a nail  puller 
(and  they  do  make  good 
nail  pullers  nowadays),  you 


will  at  once  realize  that  it  would  require 
some  magnet,  even  to  budge  an  8 to  10 
penny  nail,  especially  when  you  consider 
that  the  lumber  used  in  the  camp  buildings 
was  quite  green  and  sapp}',  and  this  has  now 
dried  and  contracted,  holding  the  nails 
tighter  than  a contract  of  marriage. 

The  experts  of  the  Cutler-Hammer  con- 
cern, specialists  and  builders  of  electro- 
magnets from  the  smallest  to  the  largest, 
were  asked  as  to  the  possibility  of  this 
“nail-pulling”  magnet  fable  and,  lucky  for 
us,  we  had  a suit  of  armor  on  that  day  or 
we  would  have  been  badly  bruised  by  the 
tornado  of  glass  ink  stands,  paper  weights, 
et  cetera,  which  greeted  this  query.  A word 
to  the  wise  is,  and  was,  sufficient ! — and  we 
are  satisfied  to  go  home  and  smoke  our 
pipes  in  peace  and  laugh  up  our  sleeves, 
long  and  gleefully,  at  the  wonderful  mag-’ 
net  nail  pullers  which  are  “helping”  (?)  our 
Uncle  Sam  to  tear  down  buildings ! 

Anyone  who  has  had  much  to  do  with 
electro-magnets,  even  those  as  large  as  five 
feet  in  diameter  and  capable  of  lifting 
twent}'  tons  or  more  of  pig-iron,  will  at 
once  realize  that  the  head  of  a nail  presents 
but  a very  small  area  on  which  to  set  up 
magnetic  attraction.  It  is  a scientific  fact,  as 
pointed  out  by  the  engineers  of  the  afore- 
mentioned concern  in  an  article  publisht  by 
us  some  time  ago,  that  if  such  a five-foot, 
twenty-ton  lifting  magnet  were  placed  near 
a cube  of  iron,  say  two  inches  square,  that 
this  cube  will  not  be  attracted  o^■er  a dis- 
tance exceeding  one  to  two  feet,  but  here 
we  have  a relatively  large  area  in  which  to  I 
set  up  magnetic  flux  and  attraction— four : 
square  inches,  and  also  the  iron  cube  is  not] 
held  in  any  way,  but  is  perfectly  free. 
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FIRST  PRIZE  $3;00 


And  a Mastodon  Is  Done! — Teacher — 
“What  is  a polygon?’’ 

Student — “Oh,  a dead  parrot  of  course.’’ 
— Henry  F.  Robbins. 


Not  in  U.  S.  A.! — The  astronomy  pupil 
was  asked — when  is  the  moon  full  ? 

When  it  is  all  lit  up,  came  the  reply. — 
E.  M.  Bacigahtpi. 


Indeed  Y’  ass! — “Could  you  telephone 
(tell-a-phone)  from  a trolley  car?" 

“I  don’t  think  I could.’’ 

“Your  vision  must  be  terribly  defective.’’ 
— /.  B.  Don’den. 


A Ringer. — “Why  didn’t  you  send  up  a 
man  to  mend  our 
electric  bell?’’ 
“He  did  go, 
Madam,  but  as 
he  rang  the  door 
bell  twice  and 
got  no  answer, 
he  concluded  that 
there  was  no  one 
one  at  home.” — 
Richard  Schlcidt. 


Hur-Ray! — Alice  and  John  were  return- 
ing from  the  “movies”  where  they  had  seen 
the  well-known  player,  Chas.  Ray,  upon  the 
I screen.  Alice  was  pensive  for  a while  till 
finally  she  lisped: 

“John,  dear,”  slipping  her  arm  around 
him,  ‘.‘is  Charlie  Ray  related  to  this — er— - 
Violet  Ray?” — Geo.  T.  Conner. 

Reqiiiescat  in  Pace! — Teacher  (in 
chemiHry) — “Suppose  you  were  called  upon 
to  attend  a person  who  had  swallowed  a 
heavy  dose  of  oxalic  acid,  what  would  you 
administer?” 

Pupil — “The  sacrament!”  — George  IV. 
Gish. 


We’ll  Be  Switched! — “I  guess  Ma  has 
ii  been  hunting  bargains  again.” 

! “Why?” 

' “Caws  Pa  just  asked  her  what  kind  of  a 
ij  switch  she  bought  and  she  said  she  got  a 
!j  snap.” — Bitnnie  Wells. 

Ought  to  Keep  Company  With  the 
while  sprinkling 
the  clothes  of  the 
week’s  washing, 
my  little  girl,  who 
is  three  years  old, 
came  running  all 
excited  and  drag- 
ging my  electric 
iron. 

“Oh,  Mamma,” 
she  said,  “let’s 
turn  on  the  juice 
and  see  her  spit.” 
—Mrs. Bert  T rul- 
linger. 

In  the  Dark,  of  Course! — Not  long  ago 
a farmer  in  the  swamps  of  Mississippi  had 
an  electric  lighting  plant  installed  on  his 
farm.  Eventually  something  went  wrong 
with  the  outfit  and  an  electrician  was  called 
in.  He  found  the  dynamo  all  shot  to  pieces, 
but  set  to  work  and  remained  busy  till  dark- 
ness stopped  him.  Then  the  farmer  came 
out  from  supper  to  see  how  things  were 
going. 

“Mr.  Blank,”  said  the  mechanic,  “I  notice 
a considerable  amount  of  sparking  in  the 
fields  here.” 

“Heck  yes !”  agreed  the  farmer.  “The 
city  chaps  alius  does  their  sparkin’  round 
these  parts  of  a evenin’.” — George  T. 
Conner. 


Mr.  Burbank,  Take  Notice! — Isr.  Ag- 
riculture Stu- 
dent— “My  for- 
tune is  made.” 

2d  Ag. — “How’s 
that  ?” 

1st  Ag. — “I’m 
going  to  graft  a 
bean  plant  on  a 
corn  stalk  and 
raise  ready- 
made  succotash.” 

—A.  H.  Flnry. 


Illuminating. — At  their  hotel,  Pat  and 
Mike  were  frequently  wakened  during  the 
night  by  bed-bugs.  Next  day  they  applied 
for  different  rooms.  After  turning  off  the 
light  Pat  noticed  several  fire-flies  in  his 
room.  He  quickly  arose  and  called  to  his 
partner:  “Mike,  get  up.  The  bloomin’ 

critters  are  after  us  wid  flash-lights.” — G. 
Fisher. 


HIS  month,  we  are  pleased  to  | 

say,  our  new  department  | 

g shows  considerable  improve-  | 

I ment  over  the  last.  Contributions  | 

I still  come  in  with  unabated  fury  | 

I from  all  parts  of  the  world.  “Cur-  I 

I rent  jokes”  are  still  as  thick  as  in  | 

I currant  pics  and  as  indigestible — if  | 

I you  eat  too  much  of  them.  We  | 

I hope  soon  to  see  the  last  one  of  | 
? them.  I 

I Good  old  pre-historic  jokes  of  | 
I antediluvian  times  are  still  flutter-  I 
I ing  in  with  every  mail,  some  of  | 

I them  having  no  doubt  been  copied  I 

1 from  hieroglyphs.  You  see  a joke  | 
I is  somewhat  like  an  invention — it  is  | 
I re-discovered  periodically  by  hide-  | 
I pendent  inventors.  But  ive  have  | 

I hopes — so  on  with  the  dance.  | 

I All  jokes  publisht  here  are  paid  I 
I for  at  the  rate  of  $1.00  each,  besides  | 

I a first  prise  of  $3.00.  And  every  \ 

I time  we  pay  a dollar  for  an  old  one  | 

I — and  it  happens  often — the  joke  is  | 

I of  course  on  us!  P.  S. — We  have  a | 

I good  notion  to  pay  ourselves  $1.00  | 

I for  the  above  witty  one!  | 


Help!  Will  Someone  Else  Cop  ’Er! 

My  girl  is  sure  some  alchemist. 
That’s  why  I’ll  have  to  drop  her ; 
For  every  time  I’m  out  with  her 
My  silver  turns  to  copper. 

— J.  H.  Schalek. 


Watt — Again? — Logical — “I  want  some 
good  current  literature.” 

“Here  are  some  books  on  electric  light- 
ing.” 

“Ohm!  ah  ha!  I ampereing  at  them.  Watt 
I want  is  light  reading  for  Eddie’s  sons 
until  they  armature.” — VVm.  F.  Mahony. 

And  the  Digestion  Tablets,  Please! — 

Irate  Dine  r — 
“Send  the  cook 
in  here.” 

Waiter — “Cer- 
tainly, sir.  Shall 
I send  in  the  au- 
tomatic roaster, 
the  mechanical 
fryer,  or  the 
electrical  toast- 
er?”— C.  A.  Hen- 
derson. 


Extermination ? — Botan  v Ti  ac h ek — 

“Johnny,  wlial  can  you  say  about  germina- 
tion ?” 

Johnny — “That’s  easy,  we  just  got  done 
licking  the  German  nation.” — Roy  .Inder- 
sen. 


So  That’s  Why  We  Get  Burnt! — 1st 

Boy — “Did  you  know  that  the  human  being 
contains  sulphur?” 

2nd  Boy — “No,  really?” 

1st  Boy — “Yes,  that’s  why  some  girls 
make  better  matches  than  others.” — Henry 
F.  Robbins. 


She  Must  Be  a “Magnavox”! — Spark — 
"What  do  you 
think  of  this  new 
invention,  — the 
loud-talker  ?’’ 

Coil  — “New 
invention,  noth- 
ing. I’ve  had  a 
mother  - in  - law 
around  the  house 
for  the  past  fif- 
teen years.” — A. 

H.  Flury. 


HE  8 4 2. — He  looked  as  though  he 
needed  something  to  drive  dull  carraway. 
“Got  any  consecrated  lye”?  “You  mean 
concentrated  lye”,  suggested  the  druggist. 
“Maybe  I do.  It  does  nutmeg  any  differ- 
ence. It’s  what  I camphor,  anyhow,”  said 
the  customer;  “what  does  it  sulphur?” 
“Ten  scents  a can,”  said  the  druggist,  fu- 
riously sucking  at  a sour  lemon  to  keep 
from  laughing.  “Gimme  a can,”  said  the 
customer  rather  gingerly,  "I  never  cinna- 
mon as  witty'  as  you.”  “Well,”  said  the 
druggist,  eyeing  the  customer  with  a 
syruptitious  glance,  “I  ammonia  novice  but 
I’ve  soda  good  many  puns  but  I don’t  care 
a copperas  far  as  I’m  concerned.  You  don’t 
hear  me  myrrh-myrrh,  do  you?” — J.  H. 
Schalek. 


Maybe  a Scientific  Blunder! — New 

Laboratory  Ass’t. — “What  is  a Bachelor 
of  Science  after  he  gets  married?” 

The  Lab.  “Wise  Cracke:r” — “A  student 
of  Domestic  Science.” — .idolf  E.  Dietrich. 


Can  a Ford  Afford  It? — Brown— “Jones 


is  getting  too 
technical !” 

Smith  — 

^ iff  If 

“Yeh?” 

Brown  — “He 

told  me  his  Ford 
had  epilectric 

fits!”  — R.  F. 

Tivinam. 

Some  Machine — “I  watched  a wonder- 
ful machine  at  our  shop  work  this  morning.” 


“And  how  does  it  work?”  we  asked. 

“Well,”  was  the  reply,  ’“by  means  of  a 
pedal  attachment,  a fulcrumed  lever  con- 
verts a vertical  reciprocating  motion  into  a 
circular  movement.  The  principal  part  of 
the  machine  is  a huge  disk  that  revolves  in 
a vertical  plane.  Power  is  applied  thru  the 
axis  of  the  disk,  and  work  is  done  on  the 
periphery,  and  the  hardest  substance,  by 
mere  impact  may  be  reduced  to  any  shape.” 

“What  is  this  wonderful  machine  ?”  we 
asked. 

“A  grindstone,”  was  the  reply. — John 
Glenn. 
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The  "Oracle”  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4 If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 


THE  LIFE  OF  LIBERTY  MOTORS. 

(1046)  E.  O.  Bearden,  D.F.M.,  A.F.M., 
ex-sergeant  mechanic,  writes  the  Oracle : 

Q.  The  Electrical  Experimenter  pub- 
lishes a statement  made  by  Col.  H.  H. 
Arnold,  U.S.A.,  that  the  life  of  a Liberty 
Motor  400  H.P.  was  100  hours.  I beg  to 
differ  with  that  statement,  having  had 
charge  of  a flight  of  31  D.H.-lX's  in  Rus- 
sia. All  of  my  engines  had  Hown  in  that 
nine  months  over  150  hours  and  some  still 
more  up  to  the  time  1 left  the  squadron. 
And  being  1 have  done  some  of  the  longest 
raids  of  the  war  behind  a Libertj',  1 say 
that  it  is  the  finest  internal  combustion  en- 
gine made,  and  1 have  had  12  years’  ex- 
perience in  aeronautical  engineering  w’ork 
in  Germany,  France  and  England.  In  my 
nine  months’  experience  w'ith  the  Liberty  1 
did  not  have  even  a broken  valve  spring 
out  of  31  machines. 

A.  We  are  glad  to  give  the  following 
explanation  by  Col.  Arnold,  of  his  state- 
ment on  the  100  hours’  life  of  a Liberty 
motor : 

"To  the  Editor,  Electrical  Experimenter. 
“Dear  Sir: 

''Apparently  the  statement  that  I made 
that  the  life  of  the  Liberty  Motor  was^  100 
hours  is  not  understood  by  the  public  at 
large. 

"The  Transcontinental  Race,  in  which 
there  were  about  forty-five  Liberty  Engines 
used,  demonstrated  that  the  life  of  the  Lib- 
erty 400  H.P.  Engine  was  about  100  hours 
WHEN  USED  liTTH  THE  THROTTLE 
WIDE  OPEN.  The  enclosed  letter  states 
that  Mr.  Bearden  had  engines  which  had 
been  ftotvn  in  ‘nine  months  over  150  hours, 
and  some  still  more.  For  this  information 
it  is  to  be  noted  that  during  aerial  forest 
patrol  in  the  year  1919  the  Air  Service  had 
some  Liberty  Engines  zehich  were  used 
more  than  400  hours  and  still  in  use;  but 
those  same  engines  zvhich  had  an  average 
of  75  to  100  hours  when  used  in  the  Trans- 
continental Race  zvith  the  Jhrottle  widc^ 
open  went  to  pieces  after  23  or  30  hours’ 
running.  It  is  hoped  that  this  explanation 
zvill  clear  up  the  statement  quoted  by  me. 

"H.  H.  ARNOLD. 

''Colonel.  Air  Service, 
"Department  Air  Serz'icc  Officer.” 


causes  what  we  call  a saturate  solution. 

The  distance  between  the  plates  should 
preferably  be  one  inch,  and  the  plates  will 
have  to  be  sufficiently  large  to  allow  the 
amperage  required  by  the  apparatus  to  flow 
thru.  Likewise,  you  will  find  that  some 
form  of  resistance  will  have  to  he  con- 
nected into  the  circuit,  and  preferably  four 
jars  are  used  with  the  single  phase  current. 


tion.  This  same  device  is  used  as  a pump 
by  simply  reversing  the  connections. 

For  utilizing  the  excess  natural  power 
you  mention,  we  would  advise  the  produc- 
tion of  nitric  acid  or  nitrates  for  fertilizer, 
the  purification  of  metals,  or  any  electro- 
lytic means  of  forming  elements.  You 
might  build  huge  arc  furnaces  and  use  the 
e.xccss  power  for  smelting,  etc. 


TESLA  TURBINE. 

(1048)  Eustis  H.  Thompson,  17  Midship 

limiiiiiMiiiiniMnitdimiimiiiiiiiimtiHHiHiiiiHHixiMXiiibiiiiiiiiiiiiimiiiiiiiiiiniiiiiuiiiiiiiiiiiiiiiiiitimiiiir 
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ELECTROLYTIC  RECTIFIER. 

(1047)  Ernest  L.  Allen,  Slater  Park, 
Pawtucket,  R.  L,  writes  this  department : 

Q.  1.  As  to  the  proper  solution  for  elec- 
trolytic rectifiers. 

A.  1.  We  would  state  that  the  solution 
for  an  electrolytic  rectifier  should  be  pre- 
ferably of  aluminum  phosfate;  sodium 
phosfate  comes  next  on  the  list  for  obtain- 
ing the  best  practical  results.  Then,  in 
order,  any  of  the  solutions  named  herewith 
can  be  used : 

Bicarbonate  of  soda, 

Sodium  chlorid. 

Acidulated  water. 

In  each  case,  the  salt  added  to  the  water 


A SCIENTIFIC  magazine  is  supposedly 
notorious  for  its  dry  reading.  Still 
we  flatter  ourselves  that  the  ELEC- 
TRICAL EXPERIMENTER  can  hold  your 
attention  without  your  yawning  too  fre- 
quently. 

Of  course  you  like  to  laugh — we  all  do. 
Sometimes  we  make  you  smile  while  you 
peruse  the  EXPERIMENTER.  Perhaps 
sometimes  you  laugh  out  loud — at  some 
of  our  “preposterous  ideas*'  which  we 
print  here.  And  then  of  course  the  joke's 
on  us,  because  we  were  real  serious! 

Now  it  occurred  to  us  that  we  would 
like  to  print  a column  of  real,  original 
jokes  every  month,  but  here’s  the  hook: 

The  joke  must  be  a SCIENTIFIC  JOKE. 

No,  this  is  no  joke,  we  mean  it! 

Anyone  can  print  or  re-print  jokes,  but 
we  want  them  with  a dose  cf  science.  So, 
till  further  notice  we  will  pay  $3.00  as  a | 
monthly  1st  prize  for  the  best  joke,  and  | 

$1.00  for  each  other  one  we  print.  | 

So  you  will  know  what  we  mean  with  a | 
“Scientific  Joke,''  we  print  one  here,  1 
which  we  purloined  from  the  “Baltimore  | 
American":  | 

LOGICAL. — “I  want  some  good  | 

current  literature."  | 

“Here  are  some  books  on  elec-  f 

trie  lighting.”  | 

Now  of  course,  our  readers  can  do  much  | 
better  than  this.  So  let's  wait  and  see.  | 
I One  reader  can  submit  as  many  jokes  as  | 
I he  pleases.  Even  if  it  is  old  the  joke  is  | 
i not  necessarily  barred  or  condemned.  I 
E There  is  one  rule  however:  The  joke  must  i 
I not  be  too  technical;  in  other  words,  it  | 
I must  be  readily  understood  by  anyone.  | 
I Not  more  than  100  words  can  be  used.  | 
i Use  only  one  side  of  the  paper.  i 

i Address  i 

I SCIENTIFIC  JOKE  EDITOR,  | 

I Care  of  this  publication.  | 

Miiiliiiiniinmiiiiii'iiiiiiiiiimiiimi  .iiiiimiiiiiimntuiiiiMiiiiiiiiiiiimiiiiiiiiNniimitiimmiiMiiiiiiiiMiiiiin'! 

Road,  St.  Helena,  Md.,  inquires ; 

Q.  1.  How  does  the  Tesla  steam  tur- 
bine operate? 

A.  1.  We  have  no  exact  data  on  the 
Tesla  turbine.  However,  we  understand 
that  it  consists  of  a number  of  very  smooth 
polished  steel  plates,  closely  joined  together 
and  perfectly  aligned.  These  plates 
are  mounted  on  a shaft  connected  in  such 
a way  that  there  is  an  opening  running  thru 
the  center  to  the  space  between  the  plates. 
Steam  is  forced  into  the  center  canal,  and 
escaping  along  the  sides  of  these  closely 
aligned  plates,  causes  a rapid  whirling  mo- 
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DEVICE  TO  CHECK  FALLING 
AIRPLANES. 

(1049)  M.  H.  Garland,  5539  Page  Ave., 
St.  Louis,  Mo.,  writes  us : 

Q.  1.  Describing  a rocket  device  for 
checking  falling  airplanes. 

A.  1.  Regarding  your  scheme  for  attach- 
ing several  cylinders  filled  with  powder  to 
operate  on  the  order  of  a sky  rocket,  so  as 
to  permit  an  airplane  to  be  checked  in  its 
downward  flight  in  case  the  engine  should 
fail,  etc.,  it  is  very  difficult  to  figure  out 
beforehand,  even  approximately,  just  what 
would  happen  with  such  a device  as  this, 
as  there  are  so  many  different  factors 
which  may  arise  in  attempting  to  apply  the 
scheme  in  practise. 

We  believe  the  quickest  way  in  which  to 
ascertain  what  this  device  can  and  would 
do  would  be  to  experiment  with  a small 
model  airplane  rigged  up  with  a series  of 
small  fire  crackers  or  special  tubes  filled 
with  powder,  arranged  to  be  ignited  in  the 
desired  manner. 


RADIUM  FOR  CANCER  TREAT- 
MENT. 

(1050)  Charles  Rinde,  406  W.  Oak 
Street,  Lodi,  California,  states : 

Q.  1.  Can  radium  cure  cancer  of  all 
sorts : 

A.  1.  In  regard  to  whether  or  not  Ra- 
dium treatment  can  cure  cancer  of  all  sorts, 
we  would  have  to  know  more  definitely  as 
to  the  exact  location  and  the  diagnosis  the 
attending  physician  has  made  of  the  dis- 
ease before  we  can  advise  definitely  as  to 
whether  or  not  it  could  be  cured  by  radium. 

Cancer  consists  of  various  tumors,  both 
benign  and  malignant.  A Rodent  Ulcer, 
sometimes  takes  as  long  as  two  years  or 
more  before  the  “Radium  treatment”  has 
any  effect  upon  it  whatsoever.  Cancer  of 
the  tongue  and  Carcinoma  of  the  tongue 
of  a Melanotic  nature  does  not  generally 
give  very  favorable  reactions  toward  Ra- 
dium treatment.  Then  again  the  effects  of 
the  treatment  may  not  be  as  permanent  as 
one  would  like  it  to  be.  For  instance,  in 
Lymphosarcoma  the  growth  disappears  ex- 
tremely rapidly  when  irradiated,  but  usually 
fresh  tumors  continue  to  arise  in  Lym- 
phatic glands  in  various  parts  of  the  body, 
and  hence  a more  thoro  treatment  will  be 
necessary.  In  Glioma  of  the  Orbit,  on  the 
other  hand,  the  tumor  disappears  within  a 
fortnight  of  the  treatment,  but  sometimes 
recurs. 
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HE  easiest  and 
quickest  way  to  re- 
pair leaks  in  radiators,  pumps,  water 
jackets,  motor  head  gaskets,  hose  connec- 
tions, etc.,  is  with  Johnson^s  Radiator  Cement. 
It  will  stop  leaks  in  from  two  to  ten  minutes  with- 
out laying  up  the  car.  It  requires  no  experience  to 

use  Johnson’s  Radiator  Cement — all  you  have  to  do  is  to  remove  the 
radiator  cap  and  pour  the  Radiator  Cement  into  the  radiator. 

Quick — Efficient — Harmless 

Johnson’s  Radiator  Cement  will  not  coat  or  clog  the  cooling  system.  It 
blends  perfectly  with  the  water  until  it  reaches  the  leaks.  As  it  comes  in 
contact  with  the  air  it  forms  a hard,  tough,  resisting  substance  which  is 
insoluble  in  water  and  stops  the  leak.  A half-pint  is  sufficient  for  a Ford. 

Keep  Your  Car  Young  with  Johnson^ s Car  Savers 

Start  today  to  reduce  the  depreciation  of  your  automobile.  An  hour 
or  two  every  month  and  JOHNSON’S  CAR  SAVERS  will  prove  their 

value  in  dollars  and  cents  when  you  come  to  sell  or  turn  in  your  car. 

Johnson’s  Carbon  Remover — prevents  80%  of  engine  trouble. 
Johnson’s  Stop-Squeak  Oil — a wonderful  spring  lubricant. 
Johnson’s  Valve  Grinding  Compound — gives  a velvet  seat. 
Johnson’s  Cleaner  and  Prepared  Wax — make  body,  hood 
and  fenders  look  like  new. 

Johnson’s  Black-Lac — the  perfect  top  dressing. 

Johnson’s  Auto-Lak — a splendid  one  coat  body  varnish. 
Johnson’s  Hastee  Patch — can  be  applied  in  two  minutes. 

Write  for  our  folder  on  “Keeping  Cars  Young” 
— it’s  free. 

S.  C.  JOHNSON  & SON 
Dept.  EE.6. 

Racine,  Wisconsin,  U.  S.  A. 
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HE  MADE 
THE  WORLD 
BLUSH 
FOR  SHAME 


He  was  Feared  and  Worshiped,  Hated  and 
Loved.  Alone  He  Defied  the  World.  He 
Died  as  He  Had  Lived — In  Tragedy.  But 
He  Left  a Heritage  of  Literature  That 
Will  Live  Forever.  No  One  Can  Afford 
to  Miss  the  Lesson  It  Teaches. 

The  Wizard  of  Words 


W'fiiU  stmiij?  power  tlul  Tirtuin, 
Thu  Iconoclast.  exercise  over 
meiiV  What  was  liis  mysterkms 
iiiHuciice  lliat  lie  cmikl  craze 
soaic  pi'ople  with  hatvccl  aiul 
h,\pm)ti/.c  4.thers  with  loveV  W'liy 
iliii  one  man  Kive  his  own  life 
that  lie  miyht  take  tlie  life  of 
UrannV  Why  at  liis  death  did 
Ihi  usands  uiion  thousands  jour- 
ney to  his  grave  to  pay  him 
trilnite?  Was  he  so  consummate 
a master  of  file  passions  of  men 
that  he  could  inspire  bfith  hatred 
and  love?  Wliut  was  the  magic 
power  of  Ids  wizardry  of  words? 

Brann,  The 
iconoclast 


Brann,  the  Iconoclast 


■’Child  of  the  Devil,**  one  man  called  him.  "Journal- 
ism's Most  Tragic  and  Pathetic  Figure."  Elbert  said  of 
him.  Krann  was  au  iconoclast  He  tore  down  the  con- 
ventions of  life— stripped  Off  the  cloak  of  hypocrisy  and 
laid  bare  the  blinding  nakedness  of  TRUTH  1 Nothing 
could  stop  tile  fury  of  his  attack.  When  he  wrote  or 
spoke,  the  artificial  barriers  of  society  tottered,  the  sham 
(Irup'^vies  of  Virtue  fell,  and  the  false  pretenses  of  love 
and  'larriage  stood  exposed  in  their  shame.  Sins  of  the 
Wori(4 —Mysteries  of  Heaven  and  Hell— he  dared  to  assail 
all  w h unflinching  independence. 

Thei  tried  to  stop  him — the  press,  society,  political  and 
financi.il  powers  reached  out  to  pull  hiiu  down..  But 
nothing  on  earth  could  daunt  him. 
lie  said:  "I'd  rather  my  babeB 

were  born  in  a canebrake  and 
reared  on  bark  and  wild  berries, 
with  the  blood  of  independence 
I burning  in  their 
veins,  than 
spawned  in  a 
palace  and 
brought  up  by 
bootlicks  and 
p 0 1 i c y - p 1 ay- 
ers." 

His  weapon 
was — WORDS. 

Jlere  words  — 
combinations  of 
letters!  But 
under  his  mag- 
ic they  burned 
like  acid, 
seared  like 
flames  and  cut 
like  a whip. 

He  attacked 
every  fraud  and 
fake  in  (’hvis- 
tendom.  With 
utter  frankness 
lie  wrote  down 
things  as  be 
saw  them. 


Send  No  Money 

Whatever  your  creed,  your  pol- 
itics. vour  station  in  life,  you 
Ml’ST  know  Brann,  the  Iconoclast. 

Now  for  the  first  time  the  com- 
plete works  of  Brann  have  been 
placed  in  12  liandsome  volumes, 

3SOO  pages.  Again  his  flaming  spirit 
will  startle  the  world. 

We  want  you  to  see  and  read 
the  complete  works  of  Brann  the 
Iconoclast  in  your  own  home,  with- 
out sending  a penny  in  advance. 

Printed  in  clear,  readable  type  on 
Bangalore  wove  antique  finish  paper, 
gold  topped,  silk  banded,  uniformly 
bound  in  rich,  green  Flaenweave 
cloth,  back  illuminated  in  gold  stamp.  If  after  reading 
the  volumes  in  5 days  you  are  not  more  pleased  than  you 
expected  to  be,  return  them  and  you  will  not  owe  one 
jienny.  If  you  decide  to  keep  them,  as  we  feel  sure  you 
will,  send  only  $1  after  5 days  then  $2  a month  for  a 
few  months. 

Mall  the  coupon  now  without  money.  Tlie  present 
price  must  be  Increased  when  the  next  edition  comes  off 
the  press.  Save  money  by  mailing  the  coupon  NOW. 


A Few  Chapters 
A Pilgrimage  to 
Perdition 
Satan  Loosed  for 
a Season 
Some  Cheerful 
Liars 

The  Woman  Thou 
Gavest  Me 
The  Seven  Vials 
of  Wrath 
Her  Beautiful 
Eyes 

Fake  Journalism 
A Social  Swim 
Coining  Blood 
into  Boodle 
Hunting  for  a 
Husband 
Thou  Shalt  Not 
Mankind's  Mock- 
Modesty 

Speaking  of  Gall 
Potiphar’s  Wife 
From  the  Gods 
to  the  Gutter 
Balaam's  Ass 


BRANN  PUBLISHERS  INC. 

Dept.  226,  130  East  25th  St.,  ilew  York  City 
p-  - ^ — FREE  EXAMINATION  COUPON—  — — — 'j 
I THE  BRANN  PUBLISHERS  Inc.,  ! 

■ Dept.  226,  130  East  25th  St..  Nt  w York  City.  I 

I Gentlemen: — Send  me  the  12  vdumes  of  Brann  | 

((complete)  prepaid.  I will  either  return  the  books 
ill  5 days  after  I receive  them  or  vill  send  you  the  | 
I first  payment  of  $1,  aud  then  $2  ;.  month  until  the  . 

‘ special  Introductory  price  of  $27  m paid.  5%  dis-  ■ 

I count  if  cash  Is  paid  in  full  after  5 days'  examination.  | 


I Name  

I Address  

j City Stfte. 

Occupation  

! 
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THE  CONDENSED  CHEMICAL  DIC- 
TIONARY. 525  pages,  cloth  covers,  size 
6%x9%  inches.  Publisht  by  the  Chemical 
Catalog  Co.,  New  York,  1919. 

Undoubtedly,  this  book  is  one  of  the  finest  and 
most  complete  of  the  chemical  catalogs  yet  pub- 
lisht, being  absolutely  reliable  and  explicit  in  its 
details.  It  is  a catalog  intended  for  the  chem- 
ically educated  reader,  or  the  layman  in  contact 
with  various  industries  whether  he  he  exporter, 
importer,  broker,  jobber,  purchasing  agent,  ana 
in  fact  wherever  the  individual  having  frequent 
need  for  detailed  information  in  regard  to  chem- 
icals and  the  chemical  profession. 

We  do  not  believe  that  there  is  any  other  pub- 
lication having  incorporated  in  one  single  volume 
all  the  matters  which  this  book  contains.  A novel 
feature  and  a gp-eat  convenience  is  the  fact  that 
a generous  space  is  left  between  all  items  giving 
room  for  a line  or  so  for  text  data  and  a wide 
margin  at  the  bottom  of  each  page,  leaving  more 
room  for  additional  more  extended  notes. 

The  book  is  not  crowded  and  the  type  is  very 
clear,  the  arrangement  itself  being  in  definite  logical 
order.  It  is  profusely  cross-indexed  and  modern 
spelling,  that  is,  A.  C.  S.  spelling  is  used,  c.\cept 
where  departures  from  the  former  spelling  are 
very  great,  in  which  case  both  old  and  new  terms 
are  given.  The  derivation,  properties,  a method 
of  purification,  grades,  containers  to  he  used,  the 
uses,  fire  hazards,  shipping  regulations,  proprie- 
tary uses,  and  whether  made  in  America  or  not, 
are  found  in  logical  order,  readily  understood. 

An  individual  asset  is  the  table  appendix  in 
the  hack  of  the  hook,  giving  atomic  weights,  tables 
of  weights  and  measures,  metric  c-quivalents,  con- 
version of  Fahrenheit  and  Centigrade  scales,  spe- 
cific gravities,  definition  of  units  and  regulations 
regarding  the  transportation  of  chemicals,  which 
render.s  this  book  an  extremely  desirable  reference 
for  every  chemist  whether  amateur,  professional  or 
expert. 

THE  FORD  STANDARD  EQUIPMENT. 
Profusely  illustrated.  139  pages,  size  5Kx 
8 inches.  Flexible  cover.  Publisht  by  the 
American  Bureau  of  Engineering,  Chi- 
cago, Illinois. 

Tliig  is  a book  originally  designed  for  repair 
men  in  any  branch  of  Ford  repair  work  whether 
it  is  generator,  starter,  ignition  or  motor  repair. 
The  manner  in  which  to  locate  trouble,  how  to 
install  lighting,  or  starting  •systems,  of  Ford  type 
and  many  other  types,  are  all  included.  Obviously, 
it  is  not  a book  for  any  kind  of  Ford  installa- 
tion, but  it  is  the  book  required  to  thoroly  under- 
stand the  Ford  starting  and  lighting  system  now 
being  placed  in  cars  made  by  the  Ford  Company. 

A greater  part^  of  the  book  is  devoted  to  the 
starting  and  lighting  system,  but  the  ignition  sys- 
tem is  also  completely  dealt  with,  as  are  troubles 
other  than  electric.  It  is  a book  for  every  Ford 
owner,  garage  man  and  repair  man. 

INVENTIONS ; THEIR  PURCHASE 
AND  SALE.  By  Wm,  E.  Baff.  Cloth 
hound  stiff  covers,  230  pages,  including 
index.  Size  5x8  inches.  Publisht  by  D 
Van  Nostrand  Compaiw,  New  York. 

An  ideal  book  for  the  inventor,  patent  attor- 
ney, manufacturer,  or  buyer  of  patents;  describ- 
Mig  explicitly  the  salability  of  the  invention,  what 
do  ancf  do  not  constitute  well-founded  claims;  how 
to  make  claims;  marketing;  together  with  the  cost 
and  retail  prices  of  articles. 

It  is  so  profuse  in  its  knowledge,  which  It  im- 
parts to  every  conscientious  reader,  that  no  in- 
ventor Nvhether  he  is  a new  man  in  the  field  or 
an  old  timer,  should  fail  to  read  it. 

The  book  is  written  by  a patent  attorney  of 


good  standing  and  explains  with  remarkable  pre-  i 

cision  how  everything  regarding  patents  is  done.  I 

from  the  time  the  inventor  gets  a “bug  idea’*  until  ] 
the  very  end,  viz.,  the  final  exploitation  of  tlu-  j 
patent.  ’ 

We  would  advise  every  inventor  presently  en-  • 
gaged  in  patent  work  of  any  nature,  or  who  in-  j 

tends  or  has  had  patentable  ideas,  to  secure  this  « 

most  excellent  treatise.  ^ 

ABOVE  THE  FRENCH  LINES,  Letters  , 
of  Stuart  Walcott,  American  Aviator. 
Cloth  covers,  94  pages,  illustrated.  Size 
of  book  SyixS  inches.  Published  by 
Princeton  University  Press,  Princeton, 
N.J. 

A very  interesting  and  out  of  the  ordinary  vol- 
ume whicli  everyone  will  enjoy  reading,  picturing 
as  it  docs  the  great  charm  of  a strong  personality 
wliich  sliows  itself  thru  the  various  letters  here 
reproduced.  The  author  was  one  of  those  sterling 
aviators  who  introduced  the  courage  and  in- 
trepidity of  the  American  soldier  to  the  French 
army,  and  many  a pleasant  half  hour  can  be 
spent  with  this  little  volume  whicli  will  appeal 
to  everyone  interested  in  the  history  of  the  fliers 
on  llie  Western  battle  front.  It  is  in  line  with 
that  unbeatable  little  gem  of  spontaneous  mirth,  i 
“Dcre  Mabel.’’  These  letters  combine  the  tales 
of  the  strenuous  days  of  the  aviator  and  his  flying  | 
machine  in  the  thick  of  war,  and  also  little 
glimpses  and  side-lights  on  the  vhi  rouge  days 
behind  the  French  lines. 

EXAMPLES  IN  MAGNETISM.  By  Pro- 
fessor F.  E.  Austin,  B.S.,  E.E.  Flexible 
covers,  90  pages,  27  illustrations.  Size  5x 
lYa  inches.  Publisht  by  the  Author,  Han- 
over, New  Hampshire. 

This  manual  of  examples  in  magnetism  will 
prove  useful  to  students  of  electrical  and  radio 
subjects  and  particularly  those  interested  in  the 
arithmetical  and  higher  mathematical  aspects  of 
the  subject.  The  work  covers  the  elementary 
and  further  advanced  mathematical  relations  deal- 
ing with  magnetism  and  magnetic  field.s,  and  some 
very  interesting  and  well  illustrated  problems  are 
worked  out,  so  that  the  student  can  fully  grasp 
the  explanations  given.  There  are  sections  deal- 
ing with  the  calculation  of  magnetic  moments; 
pole  strengths;  the  earth’s  magnetic  field  and  its 
components;  turning  moments  of  magnets;  re- 
sults and  forces  due  to  magnetic  poles;  comparison 
of  intensity  of  magnetic  fields;  mapping  of  mag- 
netic fields,  etc.  In  the  appendix  at  the  end  of 
the  hook  are  a number  of  extremely  useful  tables. 

One  of  these  gives  the  three  variable  magnetic 
elements,  that  is,  magnetic  declination,  inclina- 
tion, and  horizontal  intensity  in  gausses  for  vari- 
ous states  and  cities  thruout  the  United  States, 
etc.  Another  table  gives  sines,  cosines,  tangents, 
etc.  The  index  is  quite  profuse  and  there  is  also 
provided  an  .index  of  the  various  examples,  prob- 
lems, illustrations  and  lessons. 

EXAMPLES  IN  ALTERNATING  CUR- 
RENTS. Vol.  1,  3d  edition  (with  addi- 
tions). By  Professor  F.  E.  Austin,  B.S., 

E.E.  Flexible  covers,  224  pages,  illustra- 
tions. Size  5x7^  inches.  Publisht  by  the 
Author,  Hanover,  New  Hampshire. 

Every  student  of  alternating  currents,  espe- 
cially those  interested  in  radio  work,  will  find 
this  volume  by  Prof.  Austin  very  practical  and 
useful.  This  book  covers  problems  in  alternating 
currents  and  the  general  theory  of  alternating 
current  circuits  in  a clear  manner,  which  anyone 
can  understand  if  they  are  familiar  with  the  sim- 
plest rules  of  algebra.  The  calculation  and  rela- 
tion of  electro-motive  force,  current  and  resist- 

(Confhiued  on  page  192) 
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Try  This  Wonderful 


Machine  10  Days  Free 


You  can  now  enjoy  the  wonderful,  energizing,  health-giving 
power  of  Violet  Rays  in  your  own  home ! This  famous  treat- 
ment, formerly  obtainable  only  from  eminent  physicians  and 
beauty  specialists  at  high  fees,  is  now  brought  to  you  for  your  per- 
sonal use,  and  at  a trifling  cost,  through  new  Vi-Rex  Violet  Ray 
Machine.  This  new  invention,  so  simple  that  a child  can  operate 


What  Users  and 
Physicians  Say 

Trixio  Friganza,  well  known 
actress,  says,  "Cheerfully  will  T 
add  my  praise  for  your  Violet 
Ray  machine.  It’s  the  best 
'pain  chaser’  and  'soother*  I’ve 
had  the  good  fortune  to  find. 
It’s  WONDERFUL.  It  cured  my 
brother  of  neuritis.  As  for  my- 
self I use  it  for  facial  treatments 
and  general  massage.  I cannot 
say  too  much  for  it." 

Dr.  Bert  H.  Rice,  of  Vinton, 
Iowa,  says:  'T  have  good  results 
with  the  Instrument  in  all  cases 
of  neuralgia.  Almost  instant  re- 
lief in  Facial  Neuralgia." 

Dr.  Daniels,  Lisbon,  North  Da- 
kota, says:  "Have  used  it  in 

such  cases  as  Goitre,  Bronchitis, 
Pleurisy,  Neuiitis,  Neuralgia, 
and  Lumbago,  and  find  it  very 
beneficial.  In  fact,  I would  not 
be  without  it  in  my  office." 


it,  applies  to  your  body  all  the  re- 
markable, vitalizing  effects  of  Vio- 
let Rays. 

Rid  yourself  of  headaches,  ca- 
tarrh, constipation,  lumbago,  in- 
somnia, nervousness,  neuritis.  Re- 
lieve your  pain  from  rheumatism, 
neuralgia,  indigestion.  Give  your- 
self beauty  treatments — remove  ec- 
zema, pimples,  blackheads,  obesity. 
You  can  make  your  body  alive  with 
vitality,  your  skin  smooth  and  fine 
of  te.xture,  free  from  blemishes  and 
sallowness.  Soothe  your  nerves, 
build  up  your  strength,  feel  the 
thrill  of  real  vigor  and  “pep,”  and 
have  a clear,  unblemished  comple.x- 


ion.  All  this  you  can  have  by  the 
use  of  Violet  Rays. 

Not  a Vibrator 

This  instrument  is  not  a vibrator. 
It  does  not  contract  the  muscles  or 
shock  the  nerves.  Its  magic  rays 
pass  through  every  cell  and  tissue, 
creating  “cellular  massage” — the 
most  beneficial  electrical  treatment 
known.  It  leaves  no  soreness  after 
use,  only  a delightful  sensation  of 
agreeable  relief.  Its  great  value  is 
based  on  proven  scientific  facts  now 
well  established  by  experience.  Vio- 
let Rays  are  used  in  nearly  every 
modern  sanitarium,  hospital  and 
health  resort  Physicians  and  os- 
teopaths and  chiropractors  every- 
where use  and  endorse  them.  Like 
thousands  of  others,  you  will  be 
amazed  at  the  quick,  gratifying  re- 
sults from  Violet  Ray  treatments. 


Mail  Coupon  for  Free  Book 


Try  Violet  Rays  For 

Asthma 

Headache 

Barbers’  Itch 

Goitre 

Boils 

Insomnia 

Blackheads 

Lumbago 

Catarrh 

Nervousness 

Chilblains 

Neuralgia 

Colds 

Neuritis 

Constipation 

Pains 

Dandruff 

Paralysis 

Deafness 

Pimples 

Earache 

Rheumatism 

Eczema 

Skin  Diseases 

Eye  Disease 

Sore  Throat 

Falling  Hair 

Sprains 

Hay  Fever 

Tonsilitis 

Whooping  Cough 

Through  our  special,  ^ liberal  offer,  you  can  try 
Violet  Ray  treatments  without  risking  a penny.  Use 
this  wonderful  machine  for  ten  days.  If  you  do  not 
find  quick  relief,  if  you  do  not  feel  better,  sleep 
better,  eat  better,  look  better,  send  it  back  and  you 
will  not  be  out  one  penny.  Prove  it  to  yourself  that 
Violet  Rays  bring  you  the  magic  of  electricity  in  its 
most  wonderful  curative  form. 

We  want  you  to  know  in  detail  about  the  magic 
action  of  Violet  Rays.  We  want  you  to  see  for  your 
self  how  it  has  helped  thousands  of  others.  Learn 
how  you  can  have  superb  health  and  radiant  beaut}-. 
All  this  you  will  find  in  this  great  health  and  beauty 
book  which  will  be  sent  you  free^  Simply  mail  the 
coupon  or  write  a postal  or  letter.  _Do  this  now, 
before  our  special  free  trial  offer  is  withdrawn- 


V!=REX  ELECTRIC  CO. 


Vi-Rex  Electric  Co.,  Dept.  46, 

326  West  Madison  Street,  Chicago. 

Please  send  me  witliuut  'iny  cost  or  obligation,  your 
free  book  desen bin,  l • . lolct  Ray  Machine  ami  de- 

tails oi  your  irc'.  ti'ia’  ''.tc". 


Address 

Uty 


326  W«8%  Mad!8«?’  Street,  Chicago 


State 


D«p^  46 
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-ATTENTION- 

MOTORISTSand  DEALERS!!! 

TIRES,  TIRESJIRES  Galore 


at  exceptionally  low  prices,  considering  the 
very  high  quality  of  our  merchandise.  Are 
you  skeptical,  just  try  us  ONCE. 

Slightly  Used  and  Factory  Repaired  Tires 


Used  Tires 

NEW  TUBES 

30x3 

.$4.50 

$1.95 

30x31/2 

5.50 

2.30 

31x31/2 

5.95 

2.40 

32x31/2 

6.25 

2.40 

34x31/2 

6.95 

2.60 

31x4 

7.20 

2.70 

32x4 

7.95 

2.80 

33x4 

8.85 

2.90 

34x4 

9.00 

2.90 

36x4 

10.00 

3.00 

34x41/2 

9.30 

3.15 

35x41/2 

9.60 

3.25 

36x41/2 

9.95 

3.40 

37x41/2 

12.25 

3.50 

35x5 

11.00 

3.75 

36x5 

11.50 

3.85 

37x5 

12.00 

3.95 

Of  course,  owing  to  the  low  prices  quoted, 
these  tires  are  not  guaranteed  for  any  defi- 
nite number  of  miles,  but  should  it  happen  that 
you  do  not  receive  service  in  proportion  to  the 
price  paid,  we  will  make  reasonable  adjust- 
ments if  tires  are  returned  to  us  prepaid.  Is 
this  not  fair  enough? 

Send  $1.00  deposit  for  each  tire  ordered. 
Tires  will  be  sent  promptly  C.  0.  D.  with 
privilege  of  examination. 

LINCOLN  TIRE  & SUPPLY  CO. 

1429  S.  Michigan  Ave. 

Dept.  64 CHICAGO,  ILL. 
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Anto  and  Tractor  Mechanic 

Earn  $100  to  $400  a Month 

young  man,  are  you 
mechanically  inclined? 

Come  to  the  Sweeney 
School.  Learn  to  be 
an  expert.  1 teach 
with  tools  not  books. 

Do  the  work  yourself, 
that’s  the  secret  of  the 

SWEENEY  SYSTEM  , 

of  practical  training  by  which  6,000  JC-.  I 

soldiers  were  trained  for  U.  S.  Gov  • | 

ernment  and  over  20,000  expert  I 

mechanics.  Learn  in  a few  weeks;  no  previous  I 
experience  necessary.  I 

CDCP  Writetoday  for  illustrated  free  catalog  | 
rntt  showing  hundreds  of  pictures  men  ■ 

working  in  new  Million  Dollar  Trade  School.  | 

LEARN  A TRADE, 


SCHOOL  OF  AUTO -TRACTOR-AVIATION  , 
66  SWEENEY8100.  KANSAS  ClTY.fOQ. 


AN  EASY  WAY  TO 
MAKE  MONEY 

on  a small  salary.  Be  independent,  Cto 
pairing  business.  One  man  says  ‘I  made  JoO.W  the  first 
day.’*  Others  average  $200  to  $500  a month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a pos- 
sible customer.  No  experience  needed.  We  teach  you. 

gj^Lgt^Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method  ” 

Used  by  Tire  Manufactorert 
Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfite.  A boy 
can  use  it.  It’s  tne  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can’t  undercure  or  overcure  a tire. 

Requires  no  watching  or  regulating. 

FREE  Book 

*’How  to  Open  a Tire  Repair  Shop.** 

It  tells  how  to  make  big  money. 

Don’t  delay.  Write  quick. 

€.  A.  SHALER  CO. 

220^  Fourth  St.  Waupon,  Wiscoam 


You  Can  Save  $50,00 


$8.46  and  up 

Parcels  Post  Paid 


By  recovering  your  old  auto 
top  frame  yourself.  We 
make  these  recovers  to  fit 
all  makes  and  models  of 
cars.  Any  person  that  can 
drive  a car  can  put  it  on. 
We.-f.urnish  . instructions. 


curtain,  fasteners,  welts  and  tacks.  AU  compete'  GfVe  ys  the 
name,  year  and  model  ntimber  of  your  car  and  we  will  send  vou 
our  catalogue  with  samples  and  Quote  you  exact  price. 

LIBERTY  TOP  & TIRE  CO.,  Dept;  E4,  Cincinnati,  0, 
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ance  are  dwelled  upon  at  length  in  various  forms 
of  complex  circuits,  including  those  with  resist- 
ance, inductance  and  capacity,  collected  both  in 
series  and  in  parallel.  The  fore  part  of  the  work 
covers  alternating  current  wave  formations;  the 
production  of  electromotive  forces;  A.  C.  pres- 
sures; value  of  sine  curve;  rate  of  change  of 
sine  curve  alternating  quantities;  how  to  plot 
“curve  of  squares'’  for  a circle;  method  of  finding 
the  areas  of  curves;  equivalent  sine  curve;  effec- 
tive or  R.  M.  S.  values  of  non-sine  pressures; 
calculation  of  the  inductance  of  a coil,  and  nu- 
merous problems  on  this  and  allied  subjects. 

All  of  the  mathematical  subjects  are  clearly 
explained,  making  the  work  a very  valuable  one 
indeed  to  the  student.  An  appendix  of  useful 
tables  is  provided  giving  the  values  all  w'orked 
1 1 

out  for  2 7T  and  and  for 

2 TT  f (2  Tf  f)’ 

various  frequencies  f,  in  cycles  per  second,  from 
one  up  to  150,  and  also  1000,  2,000  and  150^000 
cycles  per  second.  Valuable  tables  are  also  given 
of  the  numeric  values  of  the  capacity  necessary  to 
neutralize  the  inductance  L in  henrys,  to  produce 
resonance  in  an  alternating  current  circuit. 
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Mow  t®  Sleep  usp  a 


By  HAROLD  HOLLINGSHEADJ 

(Continued  from  page  156) 
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applied  to  valve  of  inner  tube  before  air  is 
applied  will  prevent  any  air  from  escaping 
from  tire. 

THE  CARE  OF  BODY. 

Now  how  to  keep  the  isinglass  and 
Pantasote  tops  in  good  condition  is  quite  a 
question  to  most  people.  If  the  top  is  in 
a very  bad  condition,  first  clear  thoroly 
with  kerosene  and  let  dry.  Then  apply  a 
heavy  coat  of  3-in-l  oil  with  cheese-cloth. 
This  is  the  finest  oil  of  its  kind  for  such 
purposes,  and  your  neighbors  tvill  think 
you  have  bought  a brand  new  top.  Next, 
the  isinglass  is  not  cleaned  with  gasolene, 
kerosene  or  benzine,  hut  by  using  a clean 
soft  chamois  dampened  in  clear  water, 
using  a little  elbow  grease,  on  both  sides  of 
the  isinglass,  together  with  cleaning  and 
dampening  the  chamois  as  j’ou  go  along. 
You  will  find  the  rust  and  grit  coming  off 
on  your  chamois,  and  your  glass  becoming 
clear.  Be  sure  and  keep  cleaning  chamois 
well  in  clear  water,  and  use  no  soap. 

A rag  partially  dampened  in  kerosene  and 
3-in-l  oil  is  an  excellent  remedy  to  remove 
all  sand  and  grit  from  body.  To  keep  from 
scratching  paint  on  body,  great  care  should 
be  taken  to  thoroly  shake  out  cloth  as  you 
go  along,  as  this  cloth  will  accumulate 
much  grit,  which  is  very  injurious  to  paint. 
After  this  is  done,  a clean  piece  of  silk 
cloth,  from  an  old  shirt-waist,  will  wonder- 
fully brighten  up  the  paint.  If  these  rules 
are  carried  out  by  automobile  owners  and 
drivers  they’  will  find  their  gasolene  and  re- 
pair bills  much  lower. 

A FEW  POINTS  IN  DRIVING. 

In  driving  a car,  do  not  advance  spark 
on  starting,  or  on  a hill  or  heavy  pull.  You 
have  no  doubt  remembered  your  motor 
knocking  on  a hill,  thru  your  spark  throttle 
being  fully  advanced.  Restart  your  spark 
and  you  may’  not  get  the  speed,  but  you  will 
eliminate  the  knock,  and  make  your  motor 
last  twice  as  long  and  save  your  repair  bill. 
In  running  your  motor  idle,  slow  down 
motor  to  slowest  possible  speed.  This  will 
keep  motor  from  heating  up  and  eliminate 
the  collection  of  carbon,  and  will  also  save 
gas  bill.  In  starting  and  stopping  at  all 
times  shift  to  low  or  intermediate  gears, 
which  will  save  the  strain  which  would 
come  on  motor  by  pulling  in  high  gear. 


AIR  FLEET  FOR  SOUTH  POLE, 

A .fleet  of  twelve  tov.  fourteen'  ' airplanes 
wijl  be  taken  along  oil,  the  :Tgt;rt  Nova,  the 
sTiip  fvh'lc’h  John  L.  Copfe  Wifi  'fit  out  at 

Loh'doh,  for  his  expedition  to  the  SdUth 
Pole. 


NUMBERS 


I want  to  ask  the  readers  of  Electbical 
Experimenter  a very  frank  question.  “Why 
is  it  that  none  of  you  seem  to  be  interested 
in  becoming  Travelling  Salesmen  or  in 
learning  to  be  an  expert  Automobile  Re- 
pairman.” 

The  circulation  of  the  Experimenter  is 
over  150,000  each  month.  According  to  the 
figures  which  you  all  gave  me  a httle  while 
ago  there  are  over  four  readers  to  every 
copy’.  This  means  over  600,000  readers  of 
our  magazine. 

It  seems  as  though  among  such  a vast 
number  of  progressive  men  as  this  (just 
think  of  it,  over  half  a million)  there  must 
be  a great  many  wlio  would  want  to  become 
either  Star  Salesmen  or  to  learn  anto  me- 
chanics— the  heart  of  the  great  automobile 
industry.  This  latter  industry’  has  already- 
become  one  of  the  greatest  in  the  United 
States — no  other  country  comes  anywhere 
near  equaling  ns  in  our  production  of  auto- 
mobiles, trucks,  tractors  or  accessories.  And 
the  industry  is  growing  every’  day.  It  bids 
fair  to  become  onr  second  greatest  industry  , 
next  only  to  the  steel  business. 

High  grade  travelling  salesmen  as  well 
as  expert  auto  mechanics  are  making  big 
money  these  days.  Many  young  men  all 
over  the  country  are  stiulying  for  one  or 
tlie  other  position.  Why  not  the  readers  of 
Electrical  Expkri  m enter ? 

During  the  past  year  a number  of  ad- 
vertisers have  run  attractive  ads.  in  our 
magazine  announcing  what  looked  to  me 
like  mighty  good  offers  covering  instruction 
in  salesmanship  and  automobile  mechanics. 
When  the  ads.  appeared  I thought  “Surely', 
these  are  going  to  strike  a very  responsive 
chord  among  onr  readers.”  I,  looked  for 
the  ads.  to  pull  heavily’.  But  they  did  not. 
For  some  reason  or  other  very  few  readers 
paid  any  attention  to  them  and  in  each 
case  the  advertiser  reported  failure. 

If  our  readers  are  really  not  interested 
in  such  subjects,  I don’t  want  to  urge  these 
advertisers  to  try  again.  But  if  you  are  I 
do.  Won’t  some  of  you  write  me  personally 
and  tell  me  whether  or  not  you  are  inter- 
ested and  if  not,  just  why  you  aren’t — or  if 
there  was  anything  in  the  ads.  that  didn’t 
appeal  to  you,  tell  me  just  what  it  was.  I’ll 
certainly  appreciate  every  letter  you  send 
me,  and  you  will  be  helping  your  magazine 
and  indirectly  y’ourself. 

The  E.  E.  is  your  magazine.  The  more 
you  patronize  your  advertisers  the  more 
space  they  will  use  in  Electrical  Experi- 
menter. The  more  advertising  we  carry, 
the  more  pages  of  solid  te.xt  in  that  issue. 
For  each  additional  two  pages  of  advertis- 
ing we  get  we  add  three  solid  pages  of 
reading  matter.  So  by  helping  the  advertis- 
ing you  help  yourself. 

Please  let  me  hear  from  you — just  as 
many  as  can  write  me  to-day. 

Advertising  Manager. 

“It  is  not  without  realization  of  the  limita- 
tions of  the  use  -of  airplanes  that  we  have 
included  them  in  the  equipment,”  said  Cap- 
tain Wilkins,  who  commands  the  air  wing. 
“There  will  be  two  pilots  to  each  machine, 
except  on  the  single-seater  scouts.  The 
fuselages  will  be  so  constructed  that  they 
can  be  used  as  sledges. 

“There  is  a general  impression  abroad 
that  a spectacular  dash  to  the  South  Pole 
will  be  nfiile  By  air,  but  this  is  riot  so.  The 
principal  use  of  airplanes  will  be  for  pho- 
tographic flights.” 
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TERRIBLE  PREDIC/IMENT  OF 
PRIVATE  BUCK  WHILE  OROWNIHG 
HIS  COOTIES  IN  A SHELL  HOLE 


The  Laughter  and  Tears 
(/Ameiica’s  Greatest  Army 

The  One  Priceless  Souvenir  of  the  Great  War  That  You  Will  Enjoy  and 
Treasure  Above  All  Others  — A Complete  File  of  71  Overseas  Issues  of 
the  Famous  Stars  and  Stripes  Bound  Into  One  De-Luxe  Volume, 


Here  is  the  most  remarkable  human 
document  that  has  come  out  of  the 
great  world  war.  Here  is  a living, 
breathing  record  of  the  lives  of  two  million 
men  in  war — written  by  the  men  themselves 
as  they  fought  on  the  bleeding  soil  of  France. 
It  is  our  soldiers’  own  wonderful  story  of 
those  days  over  there — a story  that  will  live 
forever  as  the  most  unique  historical  document 
ever  written. 

Here  is  their  own  true  story — 
the  sort  that  grips  the  heart  and 
stirs  the  emotions  for  it  rings  with 
the  sincerity  of  men  who  suffered 
the  Hell  of  war  and  came  back 
smiling.  From  cover  to  cover  this 
wonderful  volume  breathes  of  the 
romance,  the  pathos  and  humor  of 
the  struggles  and  adventures  of 
America’s  greatest  army. 

Nothing  can  give  you  so  vivid, 
realistic  and  gripping  a picture  of 
what  our  soldiers  experienced  in  France  as 
their  own  remarkable  newspaper,  the  Stars  and 
Stripes,  written  by  the  soldiers,  for  the  soldiers, 
over  there  on  the  battlefields  in  the  thick  of 
the  fight.  It  is  an  amazing  story  this  famous 
newspaper  tells — a day-by-day,  intimate,  heart- 
stirring story  of  war  and  of  the  irrepressible 
spirit  of  fun  that  made  the  American  dough- 
boy the  wonder  of  the  world. 

Behind  The  Scenes  With 
The  American  Doughboys 

To  read  the  Overseas  issues  of  the  Stars  and 
Stripes  is  to  live  over,  in  startling  reality,  those 
days  with  our  soldiers  in  France.  It  will  bring 
you  face  to  face  with  actual  conditions  as  they 
knew  them — their  novel  life  in  the  French 
villages,  their  droll  experiences  with  foreign 
customs,  their  marches  over  the  long  white 
dusty  roads,  their  nerve-torturing  baptism  of 
ire,  their  glorious  gallantry  at  Chateau 
Thierry,  Saint  Mihiel,  and  their  magnificent 
drive  through  the  Argonne. 

The  Stars  and  Stripes  is  the  only  publication 
of  its  kind  in  the  History  of  the  United  States, 
It  was  originally  intended  only  for  distribution 
among  the  men  of  the  A.  E.  F.  in  France  but 
its  fame  grew  and  spread  and  many  copies 
found  their  way  back  to  the  States.  These  are 
highly  treasured  and  jealously  held  by  their 
fortunate  owners.  Fabulous  prices  have  been 


paid  for  single  issues.  Articles  from  the  col- 
umns of  this  remarkable  newspaper  were  re- 
printed everywhere  and  finally  there  sprang 
up  an  insistent  demand  from  parents  of  sol- 
diers, Universities,  Statesmen  and  patriots 
throughout  the  country  for  complete  files  of 
this  unique,  historical  publication. 

To  satisfy  this  demand  all  the  overseas  issues 
have  now  been  bound  into  one  De  Luxe  Vol- 


All  the  Overseas  Issues  of 

Stripes 

in  One  Complete  Bound  Volume 


Send  No  Money 

Clip  and  mail  the  coupon  quick!  We  will 
reserve  a copy  of  this  limited  edition  for  you 
and  ship  it  to  you  by  express  as  soon  as  it 
comes  from  the  binders.  When  it  reaches  your 
express  office  you  can  examine  it  thoroughly. 
If  you  decide  to  keep  it,  pay  your  express 
agent,  the  Special  Low  Price  of  $12.  If  you 
are  not  satisfied  that  you  want  to  keep  this 
great  souvenir  of  tlie  war,  return  it  and 
___  you  will  not  be  out  one  penny.  This  may 
be  your  only  opportunity  to  secure  a com- 
plete file  of  this  historic  newspaper.  Cer- 
tainly it  will  never  again  be  offered  at  this 
low  price.  Therefore  we  urge  you  to  act 
(luickiy.  .Mailing  the  coupon  puts  you 
under  no  ohligation.  It  merely  signifies 
your  desire  to  see  this  great  volume — you 
send  not  a penny  of  money — just  the 
coupon.  Address : 

Eames-Luckett  Corporation 

Distributors  4.  E.  F.  Pub.  Assn. 

Dept.  86,  64  West  Randolph  Street, 
Chicago,  III. 


ume — with  sturdy  khaki-colored  covers — richly 
embossed — a beautiful  lasting  edition  that  you 
will  treasure  now  and  hand  down  to  your  chil-  / 

dren.  The  first  issue  of  the  Stars  and  Stripes  Li 

was  published  February  8,  1918 — the  last  June 
13,  1919.  There  were  71  issues,  each  paper  ^ , 

consisting  of  8 pages,  18J4  x 24J4  inches  in  size  ^ 

and  every  number  appears  in  this  beautiful  v / ' 

bound  volume.  Each  issue  of  the  original  \ : " 

newspaper  has  been  reproduced,  line  for  line,  />  | *'7^ 

exactly  as  it  was  printed  in  France.  f ty,  - / 

Limited  Edition — Reserve 

Your  Copy  Now  ■ - ?l 

Think  of  having  a complete  file  of  this  his-  j 

toric  newspaper — the  most  unique  souvenir  of  J\ 

the  war!  You  will  find  endless  fascination  in  | ' I 

the  many  great  features  that  an  army  eagerly  I Mr ■ 

read — Walgren  s famous  cartoons,  Balbridge  s 1^^  I 

drawings,  the  Poet’s  Column,  the  Letters  of  Reservation  Coupon — Mail  Today  ■■•••• 

Henry’s  Pal  to  Henry,  the  Liars’  Column,  EAMES-LUCKETT  CORPORATION, 

Captain  Hansen’s  official  accounts  of  the  bat-  a c c d ki-  u-  a 

ties,  skirmishes  and  marches,  the  histones  of 

the  Divisions  and  Divisional  insignia.  ’ Randolph  Si.,  Chicago,  111. 

This  edition  of  the  complete  file  of  the  over-  Please  reserve  for  me  one  complete  ho, md  file  of  all  the 
1 oa  • a 1 • • • A.*  A.  71  issues  of  the  overseas  Stars  and  Stripes,  to  be  shipped 

seas  Stars  and  Stripes — this  unique,  intimate  to  me  as  soon  as  it  is  ready.  When  it  arrives  I shall 

iinrl  hiitnjiiT  i*pr“rtrH  aT  tViA  OTPst  wnr  - 1^.  examine  it  thoroushly  and  if  satisfied  I shall  pay  the 

ana  numan  recora  oi  me  greai  war  is  iimiiea.  express  company  $12.00.  otherwise  i win  return  it  to 

Hundreds  of  reservation  orders  have  already  you  at  your  expense, 
been  placed  and  more  are  pouring  in  each  day. 

It  is  not  at  all  unlikely  that  the  entire  edition 

will  be  quickly  subscribed.  Place  your  order  Address  

to-day  to  avoid  disappointraent,  city state 
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SAVE  1/2 

Your  “GAS*'  and 
ALL  Your  Trouble 

15-DAY  FREE  TRIAL 

Money-back  Guarantee 

Entirely  NEW  principle— 
not  a movine  part— Simple. 
Has  the  Pep  and  Power. 

U.  & J. 
Carburetor 

Doubles  Mileage— Guaranteed 
to  start  car  in  zero  weather — 

No  Priming.  50,000  delighted  users.  Mow  ready 
for  Ford,  Dodge,  Maxwell  and  Overland. 
DEALERS  — Service  Stations,  Salesmen  : The 
U.  & J.*’  Bells  on  demonstration— installed  in 
thirty  minutes— some  good  open  territory. 

We  alto  Dianutaelure  the  U.  t J.  FORD  TIMER. 

Will  last  as  lonn  as  the  ear.  PRICE  $2  50 

^ U.  & J.  CARBURETOR  CO. 

OcPt.  2T5-50T  W.  Jackson  Blvd..  CHICAGO 


SLIGHTLY  USED 
STANDARD  MAKE 


Size  Price 

30x3 $5.00 

30x3V^ 0.50 


TIRES 


Size  Price 

33x41^.  (Cords)  $16.0C 


34x41/^. 

35x41/^ 

36x4^2 


12, 

13.75 

14.50 


37x4V^.  (Cords)  25.00 

35x5 14.75 

36x5 15.00 

37x5 15.50 


32x3H ^<-00 

31x4 8.75 

32x4 9.50 

33x4 10.50 

34x4 11.75 

32x4%.  (Cords)  15.00 

Special  Brand  New  Tubes.  Guaranteed. 
Size  Three  sizes  only.  Price 

30x3 $1.75 

30x3% 2.00 

31x4 2.35 

Order  now.  Shipment  made  the  same  day.  $1  deposit 
required  with  each  tire  ordered.  Balance  C.  O.  \)..  subject 
to  your  examination.  Specify  wliether  you  desire  to  have 
clincher  or  straight  side  tire  Special  cash  discount  5 
per  cent,  if  full  amoun'  accompanies  order. 

G.  & H.  TIRE  & VULCAMIZING  CO. 

2559  S.  State  St.,  Chicago,  Isi. 


AUt.  MOVING  PICTURE  MA- 
CHINE AND  WIRELESS 
OPERATORS  USE 


A PASTE 
THAT  TURNS 
INTO  METAL 

WHEN.  HEATED 

A niaicli  will  do  it.  Requires  no 
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LASTING 


THAT'S  THE  ECONOArV  of  owning  .his  new 
handy,  compact  Utility  Chest.  Built  with  a solid 
oak  frame,  and  joints  that  axe  not  dovetailed,  bu' 
lock-cornered  fci  extra 
strength,  this  chest  is  a 
sturdy  keeDei  of  tools; 
bang  - proof,  knock  - proof, , 
and  weather-proof.  The! 
auto  mechanic,  electrician,  j 
plunooer,  liiiemau.  will 
find  the  right  house 
for  nis  tools  in  this 
UNION  Utility  Chest 
Note  tray  that  lifts 
with  cover,  yet  fits 
snugly  when  cover  is  closed. 

Write  for  Catlog  prices  and  dealers  name 

UNION  TOOL  CHEST  COMPANY.  IPC. 

36  Mill  Street  Rochester.  N.  Y. 
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men.  and  tells  bow  you  can  read 
't/t’A  law  under  guidance  of  E)x-Presl- 
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U.  S.  LEADS  IN  RADIO,  SAYS 
MARCONI. 

The  Italian  newspapers  recently  publisht 
an  article  by  Guglielmo  Marconi,  the  in- 
ventor of  wireless  telegraphy,  which  says 
that  the  United  States  heads  the  list  of  all 
countries  in  wireless  inventions,  her  in- 
ventors having  surpast  all  others  in  pro- 
ducing practical  apparatus  for  transmission 
of  the  human  voice  thru  electric  waves. 

“Within  this  year,”  said  Signor  Mar- 
coni, “wireless  telephones  will  substitute 
the  present  clumsy  system  with  great  eco- 
nomic advantage,  suppressing  the  cost  of 
the  telephone  lines  and  their  upkeep.  They 
will  also  do  away  with  the  interruptions 
due  to  atmospheric  causes.” 


118  days — a record  time.  She  has  traversed 
all  oceans  from  80°  North  to  the  parallel 
of  60°  South  and  has  crost  and  recrost 
her  own  path  and  the  path  of  her  prede- 
cessor the  Galilee  many  times,  thus  mak- 
ing it  possible  to  determine  for  the  points 
of  intersection  the  secular  changes  in  the 
magnetic  elements. 

.\fter  a thoro  overhauling  in  1919  and 
the  installation  of  a four-cylinder  gasoline 
engine,  made  of  bronze  tbntout,  to  lake 
the  place  of  the  prodnccr-gas  engine  used 
on  earlier  cruises,  the  Carnegie  started  on 
her  sixth  cruise  with  a crew  of  twenty- 
t.irec  officers  and  men  on  October  9,  1919. 
A c nise  of  61.300  miles  has  been  planned 
in  the  South  Atlantic,  Indian  and  Pacific 
Oceans  to  last  approximately  two  years. 
Unsurvej’ed  regions  in  the  South  Atlantic 
ana  Indian  Ocean  will  be  covered  and 
the  route  is  planned  so  as  to  obtain  a large 
number  of  observations  of  the  progressive 
changes  that  have  taken  place  in  the  mag- 
netic elements.  This  is  accomplisht  as 
stated  above  by  intersecting  former  routes 
and  obtaining  new  values  of  the  elements 
at  the  points  of  intersection. 

In  addition  to  its  ocean  magnetic  sur- 
veys the  Bureau  of  Terrestrial  Magnetism 
also  carries  on  extensive  land  surveys  in  all 
parts  of  the  globe.  In  1919  special  expedi- 
tions were  sent  out  by  the  Department  to 
observe  the  total  solar  eclipse  of  Ma}'  29th 
at  stations  distributed  over  the  entire  zone 
of  visibility  of  the  eclipse  and  immediately 
outside.  At  Dr.  Bauer’s  station  in  Liberia 
the  total  phase  was  visible  in  a cloudless 
sky  for  more  than  six  minutes,  which  is 
verj"  close  ‘o  the  maximum  length  of  phase 
that  can  possibly  be  observed.  Unmistak- 
able evidence  was  gathered  at  all  stations 
of  an  appreciable  variation  in  the  earth’s 
magnetic  field  during  a solar  eclipse,_  which 
variation  is  the  reverse  of  that  causing  the 
daylight  portion  of  the  solar  diurnal  varia- 
tion of  the  needle. 

In  addition  to  the  magnetic  sunjey  work 
on  land  and  sea  which  is  the  chief  work 
of  the  Bureau  of  Terrestrial  Magnetism, 
atmospheric-electric  observations  are  car- 
ried on  continually  on  land  and  sea  and  ex- 
periments have  been  carried  on  at  Langley 
Field,  Va.,  lately  in  the  development  of 
methods  and  instruments  for  determining 
the  geographic  position  of  airplanes  by 
astronomical  observations.  There  has  also 
been  recently  formed  under  this  department 
a Section  of  Terrestrial  Electricity. 

The  cause  of  the  earth’s  magnetic  field 
is  still  one  of  the  greatest  unsolved  prob- 
lems of  astro-physics.  The  theory  that  has 
been  advanced  by  Schuster  that  all  large 
rotating  masses  are  magnets  as  a result 
of  their  rotation  has  received  considerable 
attention  from  astrophysicists,  and  attempts 
have  been  made  to  prove  this  experimental- 
ly. It  has  been  found  that  iron  globes  spun 
{Continued  on  page  196) 
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“MAC”  Pocket  Ammeter 
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In  the  Great  Shops  of 


Thousands  of  men  have  done  it..  Hundreds  are  doing  it  every  day.  Foh  can  do  it  too.  Electricity 
is  the  greatest  force  in  the  world  and  the  whole  world  is  crying  for  more  men  to  handle  it.  Practical  men  who  know 
what’s  what  were  never  more  in  demand  than  they  are  right  now.  Come  to  Chicago  and  let  the  great  Coyne  Shops 
train  you.  There  is  hardly  any  limit  to  what  Coyne  trained  men  earn.  In  less  than  four  months  you  can  become  an 
electrical  expert  and  hold  down  a big-paying  job.  Our  sure-fire  practical  way  of  teaching  and  a twenty  year  record  of 
success  proves  it. 


Be  an  Expert  in  3^  Months. 

You  don’t  have  to  spend  from  one  to 
four  years  to  become  an  electrical  expert. 
Thousands  of  our  months’  graduates 
prove  it.  You  learn  here  by  doing  the  actual 
work,  not  with  books  and  theory.  The 
Coyne  method  comes  right  down  to  brass 
tacks  and  eliminates  all  unnecessary  frills 
and  fancy  stuff.  You  get  just  what  you 
need  to  cash  in  with  on  pay-day.  We  don’t 
waste  your  time  and  money  teaching  you 
something  you  can’t  use. 

Earn  While  You  Learn^ — 

Day  or  Evening  Courses 

Many  of  our  students  work  in  their 

spare  time  and  earn  part  of  their  expenses. 

Others  work  during  the  day  and  take  the  evening 
courses,  thereby  earning  all  their  e.xpenses.  Our 
employment  department  will  help  you  find  the  right 
kind^  of  employment  if  you  want  to  do  the  same. 
Don’t  worry  about  money  though.  Anyone  with  a 
little  gumption  can  learn  here.  The  cost  of  tuition 
is  low  and  small  easy  payments  are  arranged  if  de- 
sired. AH  fools  and  equipment  are  furnished  free. 


$40to$100 

A Week 

That's  what  practical  electrically 
trained  men  earn.  That’s  what  you 
can  earn  too  after  you  spend  3% 
months  in  these  great  $100,000.00 
shops.  You  learn  here  by  working  on 
the  actual  apparatus.  Our  shops  are 
equipped  with  everytliing  from  the  sim- 
ple electric  bell  to  the  mighty  motors, 
dynamos,  generators  and  electric  loco- 
motives— the  huge  switchboards  and 
power  plants.  Thousands  of  success- 
ful graduates  have  found  joy  work- 
ing on  this  complete  equipn»*Tit  and 
are  holding  down  big  jobs  to<ay. 

Big  Jobs  Open  Now 

Hundreds  of  big  jobs  are  open  now 
to  men  who  can  ftll  them — such  as 
Electrical  Engineer,  Contractor. 
Power  Plant  Supt. . Sub-station 
Operator,  Auto  Elec.  Repairman,  etc., 
etc.  We  will  assist  you  to  secure  one 
of  these  jobs  when  your  training  Is 
finished. 


^ M *1%  P r3.CtlC3.I 

instruction  with 

some  of  the  best 
: X p e r t s in  the 
world  to  guide  you. 
Learn  Mechanical  or  Architectural  Drafting, 
Machine  Design  and  Automobile  Design. 
\Vp  place  graduates  in  good  positions. 
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Moving 
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Operating 

to-date  machines  and 
quickly  at  small  cost. 


We  train 

men  to  hold  the 
position  of  Chief 
Operator,  paying  $50 
a w e e k or  more. 
Real  practical  in- 
struction,  with  up- 
apparatus.  Team 


Easiest  Way  Known 

Previous  experience  unnecessary — 
you  don’t  have  to  know  anything  about  elec- 
tricity to  learn  the  Coyne  way.  Coyne  experts 
know  just  what  every  man  needs  and  they  see  that 
he  gets  it.  They  start  you  right  at  the  beginning 
of  things  and  the  whole  fascinating  field  of  electricity 
is  laid  open  before  your  eyes.  Under  the  experts’ 
help  and  supervision  you  actually  do  the  work. 
That’s  tlie  only  way  to  learn.  Nothing  can  stump 
a Coyne  trained  man  after  he  gets  his  diploma  as 
blaster  Electrician. 


Send  for  Big  FREE  Book. 

Check  this  coupon  and  mail  it  to  me 
personally.  NOW.  Get  the  big  book  that 
tells  what  Coyne  Graduates  have  done — and  what 
you  can  do  too.  Check  the  trade  you  are  most 
interested  in  and  mail  it  NOIV. 

BENNETT  W.  COOKE.  President 

COYNE  TRADE  AND  ENGINEERING  SCHOOLS 

Dept.  26,  39-51  East  Illinois  Street,  Chicago 

/ 


A® 


Mail  Coupon 

For  FREE 

BOOK  ✓ 

Now 
A 


196 


Electrical  Experimenter  for  June,  1920 


Your 

Psychic 

Powers 


How  to 
Develop 
Them 


This  Man  Tells  You 

This  wonderful  book,  just  published  after  months  of  preparation,  is  by  America’s 
foremost  investigator  of  psychical  phenomena,  Hereward  Carrington,  Ph.  D. 
For  more  than  twenty  years  he  has  been  making  elaborate  researches  in  this 
field,  exposing  the  “fakes”  and  encouraging  the  genuine  psychic  workers.  No  man  is 
better  fitted  than  he  to  explain  all  the  mysteries  of  this  wonderful  subject  and  to  show 
how  anyone,  YOU  as  well  as  anyone  else,  can  develop  those  wonderful  psychic  powers 
that  lie  dormant  within  all  of  us. 

Here  are  just  a very  few  of  the  chapters:  How  to  Develop;  Harmonious  Con- 

ditions; The  Spirit  World;  Telepathy;  Clairvoyance;  Automatic  Writing;  Cry'stal 
Gazing;  Self  Projection;  Haunted  Houses;  Hypnotism  and  Mesmerism;  Spirit  and 
Thought  Photography;  Reincarnation  and  Eastern  Philosophy;  Snares  and  Pitfalls  to 
Avoid.  Scores  of  other  matters  are  taken  up  as  well. 

SEND  NO  MONEY.  We  feel  so  sure  if  you  examine  this  book  you  will  never  part  with  It 

that  we  offer  to  send  It  entirely  without 
charge.  If,  after  examining  it,  it  Is  not 
entirely  satisfactory,  return  it  to  us  with- 
out hesitation.  If  you  think  it  la  worth 
the  price  we  ask  for  it,  $3.00,  remit  us 
that  amount  within  five  days  of  its  re- 
ceipt. Just  till  out  this  coupon  or  write 
us  a letter  mentioning  the  Electrical  Ex- 
perimenter. This  offer  has  not  been 
made  elsewhere. 

DODD,  MEAD  & COMPANY 

Publishers  for  Eighty  Years 

445  Fourth  Avenue,  New  York 


MAIL  THIS  TOD?fY— NO  MONEY  REQUIRED 
Dodd.  Mead  & Company,  Inc., 

445  Fourth  Avenue,  New  York,  N.  Y. 

Send  me  Dr.  Carrington’s  hook,  “Your  Psychic 
Powers;  and  How  to  Develop  Them.”  I will  either 
remail  the  book  within  five  days  after  receipt  and 
owe  you  nothing,  or  will  send  .$3  in  full  payment. 

Name  

Address  

City State 

Elec.  Ex.— 6-20. 
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INSTALL  THE 

ALSOP-ALL-SPARK 

on  your  car  and  get  the  increased  power  that  results  from 
a big,  hot.  fat  spark. 

It  eliminates  the  cost  of  new  plugrs,  by  causing  old.  cracked, 
carbonized  and  oil  soaked  plugs  to  give  powerful  sparks, 
which  retards  carbon,  saves  gas,  develops  greater  powei. 
and  insures  continued  driving  without  misfires. 

The  “Alsop-All-Spark"  is  simple — merely  attach  the 
handsome  control  dial  to  your  dashboard  and  attach  the 
wires  to  the  spark  plugs.  The  "Alsop-All-Spark"  is  safe — 
it  has  no  dangerous,  exposed  spark  gaps  to  set  your  car 
afire.  The  “Alsop-All-Spark"  is  sure — it  will  not  make 
your  car  hard  to  start;  and  assures  continuous  running 
without  misfires. 

ALL-SPARK  IGNITION  CO.,  Inc.,  13-X  Water  Street,  New  York 
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Uttmark’s 

Nautical  Academy 

Radio  School 


8 State  St.  New  York,  N.  Y. 

Phone  Bowling  G-een  8079 

Complete  instruction  in  radio  operating  in  oil 
branches,  for  Merchant  Marine.  Ocean  Steam- 
ships, Telegram  Service.  Aerial  Mail  Service,  etc. 
Preparing  for  Government  Examinations. 
Elementary  and  Advanced  Classes 
Day  and  Evening  Sessions 
Write  for  Circular. 
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MiliiiiiinNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimiiiiiniMiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiliiiiiiiiiinMiMiiiiiiiiiiiiiiiiiir 

at  high  velocities  In  the  laboratory  do  not 
exhibit  magnetic  properties.  This  may 
mean  simply  that  the  magnetic  field  is  too 
weak  to  be  detected  in  the  case  of  a com- 
paratively small  iron  sphere  spun  for  a 
limited  period  tinder  laboratory  conditions. 
It  must  be  remembered  that  the  earth  has 
been  rotating  rapidly  on  its  axis  for  mil- 
lions of  years  and  is,  compared  to  terres- 
trial objects,  an  extremely  large  mass.  Yet 
it  has  been  shown  that  as  a whole  our 
earth  is  an  extremely  weak  magnet,  and 
that  if  it  were  made  entirely  of  steel  and 
magnetized  as  highly  as  an  ordinary  steel - 
bar  magnet,  the  magnetic  forces  at  its  sur- 
face would  be  a thousand  times  greater 
than  they  actually  are. 

If  it  is  true  that  all  rotating  bodies  are 
magnets,  then  all  the  heavenly  bod'es, 
planets,  suns  and  nebulae  are  surroundec  by 
magnetic  fields.  We  know  nothing  to  Hp’ 
contrarj'.  In  fact,  we  know  this  to  he  true 
for  the  earth  and  sun,  and  strongly  sus- 
pect that  it  is  so  in  the  case  of  the  planets 
Jupiter  and  Satuni. 

When  we  understand  more  about  the 
properties  of  matter,  the  nature  of  mag- 
netism, as  well  as  of  gravity  may  be  re- 
vealed to  us. 
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The  following  questions  have  been  asked 
by  A.  K.  L. : 

1.  Maps  of  the  solar  system  show  all  of 
the  planetary  orbits  on  a plane.  Are  they 
actually  so? 

Answer  1.  It  is  customary  to  represent 
the  orbits  of  the  planets  as  complete  circles, 
all  lying  in  the  same  plane,  that  of  the 
earth’s  orbit,  or  ecliptic.  As  a matter  of 
fact,  the  planetary  orbits  are  ellipses  of 
very  small  eccentricity,  not  circles,  and  they 
do  not  lie  in  the  same  plane,  but  since  the 
inclination  of  the  planetary  orbits  to  the 
plane  of  the  ecliptic  is  so  small  (amounting 
to  only  7°  in  the  case  of  Mercury,  the  most 
inclined,  and  averaging  about  2°  for  the 
others),  it  is  more  convenient,  tho  not 
strictly  accurate,  to  represent  them  all  lying 
in  one  plane.  In  form  the  orbits  of  the 
planets  are  so  nearly  circular  that,  again 
with  the  exception  of  Mercury,  their  ellip- 
ticity  could  not  be  detected  on  a drawing 
eight  or  ten  inches  in  diameter. 

2.  Was  there  ever  any  attention  given  in 
astronomical  circles  to  Vail’s  theory  of  the 
annular  world,  in  which  he  tried  to  prove 
that  the  earth  once  had  Saturn-like  rings 
which  produced  queer  effects  upon  the  re- 
ligion and  mind  of  primitive  man? 

Answer  2.  I have  never  heard  this  theory 
discussed  astronomically. 

If  the  earth  had  been  originally  surround- 
ed by  Saturn-like  rings  it  is  very  doubtful 
whether  they  could  have  existed  up  to  the 
age  of  primitive  man,  as  the  theory  you 
mention  states,  and  j’et  have  disappeared 
so  completely  in  the  comparatively  short 
interval  of  time,  astronomically  speaking, 
that  has  elapsed  since  the  age  of  primitive 
man. 

There  are  astronomers  who  are  inclined 
to  the  belief  that  other  planets  besides  Sat- 
urn were  originally  surrounded  by  rings  of 
meteoric  particles,  and,  according  to  a cer- 
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tain  lunar  theory,  the  moon  was  formed  by 
the  breaking  up  of  such  a ring,  many  mil- 
lions of  years  ago,  and  its  lunar  craters 
were  formed  by  a bombardment  from  me- 
teoric masses  within  the  ring.  It  must  be 
remembered  in  this  connection,  however, 
that  many  lunar  craters  are  fully  fifty  or 
more  miles  in  diameter,  while  recent  ob- 
servations of  Saturn’s  rings  set  three  miles 
as  an  upper  limit  for  the  size  of  the  indi- 
vidual mOonlets. 

3.  How  powerful  would  a telescope  have 
to  be  to  ascertain  whether  the  “canals”  on 
Mars  are  natural  or  artificial,  and  what 
would  this  power  be  in  ratio  with  the  most 
powerful  existing  telescope? 

Answer  3.  The  visibility  of  the  “canals” 
of  Mars  is  not  dependent  alone  upon  the 
size  of  the  telescope  used.  We  have  here 
a problem  in  which  the  atmosphere  plays  a 
very  important  part.  Observers  of  the 
Martian  canals  insist  that  their  visibility 
depends  quite  as  much  upon  having  excel- 
lent “seeing”  conditions  as  upon  the  tele- 
scope itself. 

It  must  be  remembered  that  when  high 
magnifying  powers  are  used  the  imperfec- 
tions of  the  atmosphere  are  also  magnified. 
It  is  welt  known  that  the  moon  under  high 
magnifying  powers  appears  more  as  it 
would  viewed  thru  water  instead  of  thru 
air. 

If  it  were  possible  to  establish  an  observ- 
atory at  an  elevation  of  three  and  one-half 
miles,  thus  leaving  behind  one-half  of  the 
earth’s  atmosphere,  we  would  come  closer 
to  solving  the  mysteries  of  the  “canals”  of 
Mars  than  by  increasing  the  size  of  our 
telescopes. 

I do  not  know  what  results  have  been 
obtained  with  the  100-inch  Mt.  Wilson  re- 
flector in  observing  Mars,  or  whether  this 
great  instrument  has  yet  been  turned  on 
Alars,  tho  it  has  been  stated  that  it  shows 
a wonderful  amount  of  intricate  detail  on 
the  moon ; but  it  is  well  known  that  the 
60-inch  reflector  of  the  Mt.  Wilson  Ob- 
servatory has  not  yet  revealed  the  canals 
of  Mars,  and  neither  has  the  36-inch  Lick 
reflector.  Yet  there  are  now  too  many  in- 
dependent observers  of  the  canals  of  Mars 
who  have  all  seen  the  same  canals  with 
comparatively  small  telescopes  to  make 
their  actual  existence  any  longer  a matter 
for  doubt. 

It  is  generally  considered  that  high  mag- 
nifying powers  are  not  suitable  for  the  ob- 
servation of  planetary  detail,  owing  to  the 
imperfections  of  our  own  atmosphere. 
High  magnifications  only  magnify  the 
“boiling”  and  unsteadiness  of  the  air  that 
are  so  fatal  to  the  observation  of  all  finer 
detail  on  the  planets  and  moon. 

If  the  canals  of  Mars  are  actually  artifi- 
cial waterways  made  by  intelligent  beings 
it  is,  of  course,  not  the  actual  waterway 
itself  that  is  visible,  but  the  strip  of  vege- 
tation lining  its  banks.  No  telescope  that 
man  has  built  or  could  build  would  show 
lines  on  Mars  only  a few  hundred  feet 
wide,  and  no  artificial  waterway  would  be 
made  so  wide. 
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appears  in  the  tube.  For  purposes  of  com- 
parison test  at  the  same  time  an  equal 
quantity  of  distilled  water  and  compare 
the  number  of  drops  of  soap  necessary  to 
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in  Draftsmanship  receives  this  draw- 
ing outfit— set  of  instruments  in  case, 
dra  wing  board.Tsquare, triangles,  scale, 
curve,  drawing  paper,  pencils,  etc.,  or 
a cash  credit  in  case  he  already  has  an 
outfit.  You  use  them  while  learning.— then 
take  them  right  into  your , practical  work. 
Mf)Tp  . Enrolled  with  Chicago  “Tech” 
you  have  the  personal  direc- 
tion of  practical  engineers,  builders  and 
architects  who  teach  you  the  methods  they 
use  in  their  own  work.  No  useless  theories, 
no  time  wasted.  You  are  prepared  to  stand 
beside  old.  experienced  men.  Big  advant- 
age to  learn  from  a staff  like  this— every 
man  a specialist. 

Come  To  the  College  or 

TRAIN  at  HOME 

Wherever  you  are  you  can  have  this  Chicago 
Tech”  training.  Complete  instruction  by  mail. 
Exercises,  lessons,  personal  direction  of  our  ex- 
perts right  in  your  own  home  if  you  cannot  comY 
to  the  college  for  a resident  course.  Send  the 
coupon  and  get  the  facts. 


Easy  Payments 

The  fees  forChicago  “Tech”  courses  are  very  moderate— and 
you  can  pay  on  easy  terms.  And  also— you  can  obtain  in  a few 
months  what  it  would  take  several  years  to  acquire  by  ordinary 
methods.  You  can  getan  early  start.  You  are  soon  ready  to  take 
apaying  position  and  to  quickly  get  back  the  costof  your  course. 
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Engine  Course 

All  about  automobilemechanism— its 
construction,  operation  and  REPAIR— 
taught  by  mail.  You  train  directly  under 
the  Chicago“Tech”  automobile  experts. 
Splendid  opportunities  open  now. 

Learn  All  This  in  Spare  Time 

All  about  the  Principles  of  the  AutC” 
mobile. 

All  about  Gasoline  Engines. 

AH  about  Power  Plants  and  Trans- 
missions. 

All  about  Carburetors  and  Fuel  Sup- 
ply Systems. 

All  about  LfUbrication  and  Cooling. 
All  ibout  Batteries. 

All  about  Magneto  Ignition. 

All  about  Starting  and  Lighting 
Systems. 

Know  How  To  Fix  Troubles 

Most  complete  instruction  in  auta 
repair  work.  Equips  you  for  high  pay? 
or  to  start  a business.  Big  demand  foir 
trained  repair  men. 
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and  the  easy  terms. 
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CHICAGO  TECHNICAL  COLLEGE 
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ffnr  jjupil  says  “It’s  the  best  oionry  I ever  invested. 
The  lessons  would  be  cheap  v<  double  the  price.** 


Who  wants  to 
learn  boxing 
at  home? 

Wou-d  you  like  to  know  how  to  protect  jo  irself 
against  a buily?  To  lie  aliie  to  outbox  someone 
bigger  than  you?  To  know  tiie  eigiit  most  effective 
blows  to  use.  ami  tlie  best  guards  against  attack, 
not  oniy  against  blows,  but  kicks  and  wrestiing 
holds?  Do  you  know  tiiat  you  can  learn  these  things 
easily  and  quickiy  hy  tiie  new  system  of  boxing  in- 
struction, the  Marsliall  Stiilman  Method,  making 
your  daily  exercise  interesting  as  well  as  henefleial? 

Marshall  Stillman  teaches  boxing  by  science.  By 
this  new  method  he  has  taught  a novice  in  15 
minutes  the  difficult  scientific  left  hand  lead.  It 
often  takes  20  lessons  to  learn  it  by  tiie  old  method. 
In  40  minutes  Marshall  Stillman  taught  4(!  new 
mendiers  of  the  New  York  State  Guard  the  prin- 
ciples of  the  hit,  guard,  and  duck.  Boxing  profes- 
sors in  tiie  Army  .say  tliat  it  took  them  weeks  to 
teach  those  fundamentals  l).v  tiie  old  method. 

This  system  is  so  simple  that  it  is  taught  by  mall. 
You  learn  the  fundamentals  riglit  in  front  of  yonr 
own  mirror.  lYhen  you  face  your  first  opponent,  you 
know  how  to  hit  him,  what  to  expect  in  return,  and 
how  to  guard  against  it.  Two  weeks  after  receiving 
it  pupils  have  been  able  to  outbox  bigger  and 
stronger  opponents.  Even  boys  of  15  have  learned 
to  protect  themselves.  Men  of  51)  liave  taken  it, 
not  only  to  learn  boxing,  hut  for  the  beneficial  daily 
exercise. 

The  new  complete  Home  Study  Edition  is  only  $5 — 
less  than  you  would  pay  for  a few  lessons  by  the 
old  method.  Besides  the  5 lessons  on  the  hit,  guard, 
duck,  feinting  and  clinching  and  footwork  with  25 
Illustrations,  it  includes  one  lesson  on  daily  exer- 
cise, 8 illustrations  : 8 rounds  of  shadow  boxing,  8 
bone-breaking  holds  and  releases  (.liu  .Titsu)  and  8 
holds  in  standing  wrestling,  with  69  illustrations : 
and  a copy  of  Mike  Donovan’s  famous  book  ‘‘The 
Science  of  Boxing,”  including  70  illustrations. 

Send  no  money 

Frankly,  you  don't  believe  boxinp  can  be  taupht 
by  mail,  do  you?  All  rifrht,  we'll  take  you  on  your 
own  ground— we  will  mail  the  complete  course  to 
you  on  10-day  approval.  Send  the  coupon  below  to 
the  ^larshall  Stillman  Assv)ciation,  Suite  E-6,  No. 
461  Fourth  Ave.,  New  York. 


Marshall  Stillman  Association,  Suite  E-6,  No. 

461  Fourth  Ave.,  New  York. 

You  may  send  me  on  free  10-day  approval  your  new  com- 
plete Home  Study  Course  in  Self  Pefense,  including  5 
Lessons  in  Boxing,  one  lesson  for  daily  exercise.  3 rounds 
of  shadow  boxing,  S bone-breaking  holds  and  releases.  8 
holds  in  standing  wrestling,  ajui  a free  copy  of  Mike 
!Donovan’s  Book.  “The  Science  of  Boxing."  I will  either 
return  the  course  or  remit  $5  (Canada  $6.  foreign  coun- 
tries $7)  in  full  payment  within  10  days  after  its  arrival. 

Name  

Address  
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Strong  Arms 

POWERFUL  BACK,  CHEST. 
MILITARY  SHOULDERS. 
SHAPELY  LEGS,  and  a 
HEALTHY  STOMACH. 

All  of  the  above  ran  be  obtained  by 
following  the  instructions  in  my  book. 
Strong  Arms,  which  contains  a com- 
plete course  in  physical  culture  that  will 
develop  all  parts  of  your  body  to  perfect 
proportion.  The  exercises  are  illus- 
trated with  20  full  page  half  tone  cuts 
and  require  no  apparatus.  Send  25c 
In  coin. 

300.000  COPIES  SOLD 

Send  your  order  today  before  yoti  forget. 

Prof.  ANTHONY  BARKER.  OL  C. 
Studio  561 

127  West  42d  Street.  New  York  City 
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give  permanent  suds  in  the  two  cases.  This 
will  give  an  idea  of  the  degree  of  hardness. 

To  determine  whether  the  hardness  is 
temporary  or  permanent  boil  a 50  cc.  sam- 
ple of  the  water  and  test  as  before.  If  less 
soap  is  required  than  before  hut  still  more 
than  perfectly  soft  water,  the  hardness  is 
partly  temporary  and  partly  permanent.  If 
there  seems  to  be  no  difference  in  the 
amount  of  soap  required,  the  hardness  is 
all  permanent.  If  the  water  seems  entirely 
softened,  the  hardness  is  all  temporary. 

DETERMINING  THE  IMPORTANT  MINERAL 
CONSTITUENTS. 

First  evaporate  a half  liter  of  the  water 
to  one  quarter  its  original  volume.  Filter 
and  save  both  precipitate  and  filtrate. 

Dissolve  the  precipitate  by  pouring  thru 
the  filter  the  least  possible  amount  of  dilute 
hydrochloric  acid,  and  collect  the  solution  in 
a clean  test  tube.  In  doing  this  note 
whether  there  is  any  effervescence.  If  there 
is,  carbonates  are  present. 

Iron:  To  a little  of  the  above  solution 

add  a few  drops  of  potassium  siilfocyanat 
solution.  If  a red  coloration  results,  iron  is 
present. 

Calcium  and  Magnesium:  To  another 

small  portion  of  the  solution  from  the  pre- 
cipitate add  a little  ammonia  water  and 
ammonium  oxalat  solution.  If  a white  pre- 
cipitate forms  calcium  is  present.  Warm 
and  filter.  To  the  filtrate  add  ammonium 
chlorid  solution  and  a little  of  a solution 
of  di-sodium  hydrogen  phosfate.  If  upon 
shaking  and  rubbing  the  inside  of  the  test 
tube  with  a glass  rod,  a white  crystalline 
precipitate  forms  magnesium  is  present. 

Sulfates:  For  sulfates,  test  both  the  so- 

lution from  the  precipitate  and  the  filtrate 
obtained  from  evaporating  the  half  liter  of 
water.  To  a small  quantity  of  each  add  a 
little  barium  chlorid  solution  and  dilute 
hydrochloric  acid.  If  a white  precipitate 
insoluble  in  the  acid  results,  sulfates  arc 
present. 

Phosfates:  Evaporate  to  dryness  the  re- 
mainder of  the  solution  from  the  pre- 
cipitate, moisten  with  nitric  acid  and  add  an 
equal  volume  of  ammonium  molybdate  solu- 
tion, prepared  as  described  in  the  previous 
article  on  the  sanitary  examination  of 
water.  Let  it  stand  over  night.  If  a yel- 
low precipitate  forms,  phosfates  are  present. 

Chlorides:  To  10  cc.  of  the  above  filtrate 
add  a little  silver  nitrat  solution  and  dilute 
nitric  acid.  A white  precipitate  shows  the 
presence  of  chlorides. 

Calcium  and  magnesium  may  also  he  pres- 
ent in  the  filtrate  and  therefore  the  same 
tests  as  before  should  be  made  with  the 
filtrate  too. 

Lead:  Evaporate  50  cc.  of  the  filtrate  to 
10  cc.  and  add  a little  of  a solution  of 
potassium  bichromat.  If  a yellow  precipi- 
tate forms  lead  is  present. 

A confirmatory  test  may  he  made  by 
passing  hydrogen  stilfid  gas  thru  some  of 
the  concentrated  filtrate  for  a few  min- 
utes. If  lead  is  present  a black  precipitate 
will  appear. 

Sodium  and  Potassium:  To  test  for 

these  metals  evaporate  some  of  the  filtrate, 
obtained  from  the  evaporation  of  the  half 
liter  of  water,  to  small  volume.  Into  this 
dip  a clean  platinum  wire  and  hold  it  in  the 
oxidizing  portion  of  a Bunsen  flame.  If 
the  flame  is  colored  yellow,  sodium  is  pres- 
ent. See  Fig.  5.  Repeat  the  operation,  but 
this  time  look  at  the  flame  thru  three  thick- 
nesses of  cobalt  blue  glass.  A violet  color 
seen  thru  the  glass  proves  the  presence  of 
potassium. 

The  course  of  procedure  outlined  in  this 
article  covers  all  the  important  tests  made 
in  the  ordinary  chemical  examination  of 
water  for  industrial  purposes.  It  comprises 
work  of  great  interest  and  of  high  com- 
mercial importance. 
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PROSPECTI VE  S T U D EN TS 

D £ Id  will  give  you  your  N.D.  degree  in 
two  years,  day  and  night  classes. 

This  institution  teaches  Electrical  Tlierapeutics, 
Static,  High  Frequency,  Violet  Hay.  Galvanic  Cur- 
rent. X-Itay.  Osteopathy,  Orthopaedics.  Chiro- 
practic, Psychology,  as  embodied  under  the  Trip- 
licity  of  Sciences  known  as  Natureopathy.  The 
field  is  unlimited  rigiit  now  for  Natureopathlc  Phy- 
sicians. Our  experienced  faculty  of  fourteen  prac- 
tical physicians  will  guide  you  surely  and  care- 
fully to  attain  success.  Earn  while  you  learn  if 
you  so  desire.  Graduates  of  single  branch  schools 
who  are  here  now  say  that  the  Bluuier  System  is 
the  most  wonderful  drugless  healing  system  in  ex- 
istence. Write  today  for  our  catalogue.  Start 
right.  .Vddress  Executive  Secretary, 


BLUMER  COLLEGE  of  NATUREOPATHY 
97  Ann  St.,  Dept.  H.,  Hartford,  Conn. 

15  cents  postage  will  bring  to  you  “The  Scientific 
Natureopath."  Address  Publicity  Dept,  of  the 
above  college. 


BLANK  CARTRIDGE  $4 

P'stol  only  1 

’7  inches  Ions,  real  revolver  style.  For 
protection  and  sport,  every  man.  woman  and 
boy  should  have  one.  Order  at  once.  Get  an 
(American  flag  FREE.  Money  refunded  if  desired. 

■c  P.  LEWIS  C0„  1402  Broadway,  New  York  City 


Genuine  Foreign  Stamps — Mexico  War  If* 
sues,  Venezuela.  Salvador  and  India  1f| 
."Sendee.  Guatemala,  China,  etc.  Only 
Finest  Approval  Sheets  50%  to  60%.  AGENTS 
WANTED.  Big  72-p.  Lists  Free.  We  Buy  Stamps, 
Bstablished  25  3Ts. 

Hussman  Stamp  Co..  Dept.  67,  St.  Louis,  Mr 
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i 3oy  ©f  Scieiac© 

i By  HAROLD  F.  RICHARDS, 

I (Continued  from  page  \7\) 



a skyscraper,  or  it  could  be  included  in  the 
circuit  of  the  electric  chimes  in  a church 
steeple,  so  that  the  successive  alpha  par- 
ticles could  play  chimes  for  the  amusement 
of  the  town.  In  order  to  emphasize  the 
enormous  magnification  represented  by 
these  actions,  I may  be  permitted  to  repeat 
what  I said  in  a previous  article — “that 
the  electrical  charge  carried  by^  an  alpha 
particle  is  so  small,  that  as  many  of  them 
would  be  required  to  light  an  ordinary  in- 
cande'seent  lamp,  as  there  are  drops  of 
water  in  the  modern  swimming  tank.” 

2.  A “SPEEDOMETER”  FOR  GASEOUS  IONS. 

The  nature  of  the  ions  produced  in  gases 
by  the  action  of  radium  rays,  ultra-violet 
light  and  X-rays  is  best  investigated  by  de- 
termining the  velocity  with  which  the  ions 
move.  The  variation  of  this  velocity  with 
the  nature,  pressure  and  temperature  of  the 
gas  sheds  much  light  upon  the  character- 
istics of  the  ion.  Before  describing  the  ex- 
periment I may  as  well  state  that  the  re- 
sults of  many  experiments  have  shown 
that,  in  all  probability,  the  process  of  ioni- 
aation  consists  in  the  expulsion  of  an  elec- 
tron from  a molecule  of  gas.  The  electri- 
cal charge  on  the  electron  then  attracts 
other  molecules  to  it,  so  that  the  ion  is 
really  a cluster  of  molecules,  bearing  a sin- 
gle electronic  charge.  This  molecular  ag- 
gregate moves  under  the  action  of  an  elec- 
tric field,  but  suffers  many  collisions  with 
other  molecules.  The  experiment  to  be  de- 
scribed permits  us  to  measure  the  velocity 
with  which  the  positive  and  negative  ions 
move.  The  apparatus  automatically  starts 
and  stops  the  action  in  the  space  of  seven- 
thousandths  of  a second,  and  registers  how 
fast  the  ions  traveled  in  the  meantime. 

Figure  2 illustrates  the  apparatus  used. 
It  involves  what  is  called  a gravity  or  drop 
chronometer,  which  is  really  nothing  more 
than  a clock  capable  of  measuring  intervals 
of  time  down  to  one  thousandth  of  a second. 
As  is  well  known,  the  action  of  gravity 
upon  a body  is  always  uniform,  and  we  can 
determine  at  once,  by  a simple  calculation, 
how  long  it  will  take  a falling  body  to 
cover  the  distance  between  two  given 
points,  if  we  know  how  far  it  has  already 
fallen.  In  the  apparatus  as  illustrated,  the 
projectile  is  a steel  cylinder  held  in  place  by 
an  electro-magnet.  If  the  circuit  in  the 
magnet  is  broken,  the  projectile  falls,  and 
in  so  doing  releases  in  succession  two  light 
mechanical  trips  of  iron,  which  have  been 
held  in  place  by  very  weak  magnets.  When 
the  trips  are  thrown  by  the  falling  weight, 
electrical  connections  are  broken,  and  the 
time  elapsing  between  the  breaking  of  these 
two  connections  is  readily  found,  when  we 
know  how  far  the  two  trips  are  apart  and 
how  far  the  weight  has  fallen  before  strik- 
ing the  first  one.  When  the  first  trip  is 
thrown,  the  primary  circuit  of  a large  in- 
duction coil  is  broken,  and  this  causes  a 
single  instantaneous  flash  of  X-rays  to 
pass  thru  a narrow  slit  into  the  ionization 
chamber.  In  order  to  avoid  a spark  when 
the  connection  is  broken,  so  that  the  break 
will  be  instantaneous,  a capacity  of  a few 
tenths  of  a microfarad  is  connected  arOund 
the  break.  This  is  not  shown  in  the  dia- 
gram. The  X-rays  are  so  directed  that  they 
produce  a thin  layer  of  ions  at  the  surface 
of  the  first  plate  in  the  ionization  vessel, 
which  is  simply  a brass  box.  This  plate  is 
originally  connected  to  the  negative  pole  of 
a battery  of  storage  cells,  and  the  electric 


TVho  IV ants  Perfect  Health f 

Everyone.  Yet  how  few 

really  attain  it!  Not  so  much 
because  of  lack  of  time  and  atten- 
tion given  to  the  subject,  but  because 
of  inefficient  methods  of  instruction. 

Too  many  men  waste  time  in  the 
kindergarden  of  exercise. 

If  a man  wants  to  improve  his 
education  or  develop  his  mental  tal- 
ents, does  he  go  to  kindergarden  to  do 
so? 

I’ll  say  not!  And  there  is  no  rea- 
son why  any  adult  should  bother  with 
the  kindergarden  of  exercise. 

In  training  the  mind,  the  power  to 
think  is  developed  by  making  the  task 
or  problem  increasingly  difficult  as 
the  ability  to  concentrate  becomes 
greater.  To  send  a high  school  grad- 
uate to  kindergarden  would  be  the 
height  of  folly.  To  send  a full  grown 
man  to  the  kindergarden  of  exercise 
is  equally  ridiculous. 

Graded  Weight  Exercises 

Physical  education  should  be  car- 
ried out  with  the  same  general  idea 
used  in  developing  the  mind.  Any 
adult  or  growing  boy  has  passed 
through  the  kindergarden  stage  of  ex- 
ercise during  the  days  of  early  child- 
hood. Why  bother  now  with  exer- 
cises which  would  be  beneficial  only 
to  a child? 

Begin  exercising  with  a system 
suited  to  your  individual  needs  and 
graded  to  suit  your  physical  condition 
Perfect  health  is  within  the  reach 
of  every  normal  man  and  boy.  You 
can.  equal  the  health  and  strength  of  the 
athlete  shown  in  this  picture.  He  is  but 
one  of  the  many  perfect  specimens  de- 
veloped by  the  Milo  system  during  the  past 
eighteen  years.  We  can  do  the  same  for 
you. 

We  guarantee  residts,  and  will  not  ac- 
cept your  case  if  we  do  not  think  we  can 
benefit  you. 

Our  adjustable  bar  bells  are  the  finest 
obtainable  and  our  courses  of  instructions 
are  second  to  none.  Let  us  start  you  on 
the  royal  road  to  health.  You  will  have 
the  benefit  of  our  years  of  experience  in 
this  work,  and  will  be  entitled  to  the  ad- 
vice of  our  expert  instructors  at  all  times. 

Don’t  put  it  off.  SEND  FOR 

/ 

Illustrated  Catalog  and  Folder  No.  18  describing  our  y 

system  of  exercising.  y Date 

BOTH  FREE.  / MILOi  BAR  BELL  CO. 

' Diamond  & Third  Sts.. 

THE  MILO  BAR  BELL  CO. 

/ 

/ 

Diamond  and  Third  Streets  / 

6 Philadelphia,  Pa.  / 

Jr  City  or  Town 


ARCHIE  GILLESPIE 
(Reproduced  from  Strength) 

STRENGTH 

Are  you  interested  in  good  health 
and  the  best  methods  for  obtaining 
it?  Read  STRENGTH!  It  con- 
tains many  articles  of  value  and  in- 
terest to  all  seekers  after  good  health, 
and  is  superbly  illustrated  with  pic- 
tures of  the  best  developed  men  in  the 
countr\c  An  inspiration  which  will 
enable  you  to  attain  perfect  health 
and  the  bodily  strength  and  vigor  de- 
sired by  all  men. 

The  principles  advocated  by 
“Strength”  are  not  mere  fads,  but  have 
been  proven  by  years  of  practice. 
Don’t  envy  the  man  who  is  well  de- 
veloped. You  can  develop  a strong 
body  and  compel  the  admiration  and 
respect  of  your  friends.  There  is  y 
no  reason  why  any  man  should  / 

Ije  weak  or  sickly.  Prepare  / 
to  live.  Send  in  your  sub- 
scription  to-day.  y 


SUBSCRIPTION 

BLANK 


/ 


Physical  culture  specialists  and  largest 
manufacturers  and  distributors  of  bar  bells, 
dumbbells  and  kettle  bells  in  the  world. 


lar  ($1.00)  in  payment  for 
one  year's  subscription  to 
•‘STRENGTH.”  ($1.25  Can- 
ada and  foreign  countries.) 


Dept. 


state. 
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Electrical  Experimenter  for  June,  1920 


_THAT_ 

^THE  EXPERIMENTER’S 
»<  CVCLOPEDIA  TELLS : 

How  to  mako  any  telephone  send  and 
receive  wireless  messages. 

How  to  make  a camera  for  10c  photo- 
graphs clear  and  sharp. 

How  to  moke  transformers  lor  10c  for 
A.C.  and  D.C«  currents. 

How  to  make  flashlight  batteries  burn 
three  times  as  long. 

How  to  make  a good  two  volt  storage 
battery  for  50c. 

How  to  make  a telephone  with  bell  system 
for  ten  cents. 

How  to  make  dupllcatos  of  old  postage 
stamps  at  2c  a dozen. 

Howto  make  a small  simple'' motion  pic- 
ture camera 

How  to  make  a vest  pocket  wireless  tele- 
graph. 

How  to  make  fany  clock  run  two  years 
with  one  winding. 

How  to  make  an  automatic  recorder  for 
telephone  calls. 

Howto  make  an  electric  experiment  bat- 
tery for  five  cents. 

How  to  make  or  buy  moving  picture  films 
for  a 3 foot- 

How  to  make  the  midget  battery  switch 
for  five  cents  a dozen. 

Howto  make  pictures  In  daylight  without 
a dark  room. 

How  to  make  Ink  appear— dlssappear  any 
moment  wanted. 

TRV  THIS  TRICK 

Ask  the  druggist  for  some  Sulphate  of 
Quinine  acidulated  with  sulphuric  acid 
this  looks  exactly  like  water.  Now  tell 
one  of  your  friends  who  Is  a picture 
enthusiast  that  It  Is  Impossible  for  him 
to  get  a picture  of  you.  He  will  offer  to 
make  one,  but  warn  him  that  he  Is  simply 
wasting  his  material.  When  he  is  ready  to 
take  your  picture  streak  a little  of  the 
solution  across  your  face.  It  is  perfectly 
harmless  and  Is  invisible  then  when  the 
picture  is  developed  your  friend  will  be 
amazed  to  find  a big  black  smudgeacross 
the  picture.  This  seems  to  be  impossi- 
ble but  seeing  Is  believing. 


r##4r— When  you  send  your  order  for  the 

Experimenter’s  Cyclopeciia  you  receive  by  return  mail  a volume 
that  is  incomparable.  No  work  in  all  this  world  will  give  you  so 
much  valuable  trade  secrets  and  plans  for  making  wireless,  elec- 
trical and  chemistry  apparatus,  supplies,  etc.,  as  this  volume  will 
and  at  so  little  cost  even  if  you  don’t  start  a business  of  your 
own  it  will  at  least  save  you  many  dollars.  Among  the  contents: 

ET  TELLS  HOW  TO  MAKE 

Print-O-Graph  for  50c  prints  circulars,  letterheads,  signs,  etc.  in  one  or  more 
colors.  Print  labels  and  stickers  at  10c  a thousand.  Print*0*Graph  is  not  a 
gelatine  duplicator. 

Wireless  Telephone  without  aerials,  easy  to  make  when  you  know  how. 
Materials  required  are  receiver,  transmitter,  battery  and  wire.  Transmits 
clearly  at  any  distance. 

Burglar  Alarm*  closed  circuit  for  $1.00.  Can  be  installed  anywhere,  bell  rings 
automatically  when  wire  or  tin-foil  is  broken.  No  relays,  eIectro*magnets* 
buttons,  springs,  etc.,  required. 

New  Electric  Battery  for  50c.  Make  and  charge  it  at  home.  No  electricity,  wet 
or  dry  batteries  required.  This  battery  produces  30  volts. 

Wireless  Set  for  $1.00,  No!  Will  not  send  and  receive  a thousand  miles  but  is 
an  efficient  wireless  apparatus  that  will  operate  anywhere  if  instruments  are 
carefully  made. 

Aeroplane  Photography— photograph  your  town  and  you  can  make  the  picture  look 
as  if  photographed  from  an  aeroplane;  tell  them  you  were  up  and  made  a snapshot. 
Liquid  Pocket  Flashlight  for  25c  gives  light  for  6 weeks  with  one  charge,  no 
matches,  oil  wicks  or  batteries  required,  handy  and  safe  as  a flashlight. 
Hypnotism  made  easy  with  this  chemical  method  anyone  can  be  easily  hypno- 
tized, results  guaranteed.  No  high  brow  language  but  plaiu  simple  instructions. 
Telegraph  electricity  free.  You  can  get  7 volts  of  earth  electricity  free,  any- 
where, anytime.  neverruns  down,  operates  telegraph  lines  up  to  2^  miles. 

Old  coins  made  visible.  Unreadable  impressions  on  old  coins  can  be  made  read- 
able again  without  cost.  This  secret  is  indeed  valuable. 

Midget  Ice  plant  for  50c.  Freezes  a daily  supply  of  pure  cold  ice  for  a few  cents 
in  any  season  and  in  any  part  of  the  world. 

Self  Lighting  Gas,  an  inexpensive  chemical.  Once  applied  to  any  gas  mantle  or 
burner.  Lights  the  gas  instantly,  when  turned  on. 

Phone  In  Privacy  without  telephone  booth.  Simple  home  made  device  placed  inside 
any  telephone  mouthpiece  enables  you  to  phone  without  being  overheard. 
Mysterious  Balt*  easily  made.  You  can  pitch  the  most  peculiar  curves  such  as  no 
ball  player  can  catch.  Make  real  sensative  photo  post  cards  at  lOc  a dozen. 
How  to  make  telegraph  sets  for  10c  with  magnet  sounder,  telegraph  key,  etc. 
Sins.  X 11  ins.  photo  enlargements  for  10c.  Magnetless  buzzers  for  2Sc— 
Red  and  White  Rubber  Bands*  all  sizes  for 50c  a thousand  —Electric  Walk- 
ing Stick  for  25c— 6 inch  Rubber  Printing  Stamps*  anywording  for6c— Gen- 
uine Stamp  Photos  at  Ic  a dozen— Rheostats  at  6c  each— Nickel  Plating  Out- 
fits for  50c— How  to  make  Chemical  Outfits— Code  Practice  Sets— Lighting 
Outfits— Microphones— Buzzers— Voltage  Increasers— Barometers— Flex- 
ible Mirrors— X-Rays— Dectors— Batteries  and  hundreds  of  other  electrical 
and  wireless  apparatus*  supplies,  etc.,  etc. 


The  above  is  but  a sample  explaining  the  general  type  of  the  work  and  the  low  prices  for  which  you  pn 
make  them  and  many  others  at  home.  The  Cyclopedia  is  full  of  unique  ideas  which  will  keep  you  awake  nights. 
No  man  can  read  it  without  feeling  the  impulse  upon  him  to  start  something. 


iiT  PRICES  AND  CONDITIONS 

The  price  of  the  Experimenter’s  Cyclopedia  is  $2.00  postpaid  to  any  address.  Printed  on  large  8’xir  pages, 
bound  in  heavy  ioose-ieaf  covers.  For  your  convenience  in  attaching  additional  pages  as  may  be  sent  you  from 
week  to  week  This  additional  service  is  free  for  one  year  and  is  of  great  value  to  Experimenters  interested  in 
electricity  wireless,  etc.  This  is  just  the  book  for  all  Electrical  Experimenter  readers,  and  you  shall  be  the  judge. 
Send  a deposit  of  50c  and  the  complete  Cyclopedia  will  be  sent  you  by  return  mail.  Upon  receiving  it  take 
THREE  DAYS  TO  EXAMINE  IT;  if  you  find  any  thing  misrepresented,  mail  the  book  back  to  me  and  your  50c  will 
come  back — otherwise  remit  the  balance.  Don’t  trust  a bad  memory — SEND  THAT  50e  TODAY. 

IRVING  B.  ADAMS,  1305  South  Peoria  St.,  Chicago,  U.  S.  A. 

AH  Parts  and  Material  which  you  cannot  make  yourself,  I will  supply  them  tor  a tew  cents. 


HELLO,  BOYS! 


Put  up  your  own  TELEPHONE  — anywhere  — in 
the  house — in  camp — on  the  farm  and  numerous  other 
places. 


TRADE-MARK 


BEEMEC 


^ TELEPHONES 


are  REAL  ELECTRIC 
TELEPHONES  that 
operate  on  a couple  of  dry 
batteries  with  the  same 
wiring  connections  as  that  of  the  ordinary  door-bell.  Heaps 
of  fun  in  calling  your  chum,  upstairs,  across  the  way,  from 
house  to  garage,  barn  or  shed,  tent  to  tent,  etc. 

ROY  SrTII  TTS  iwst  think.  ...  a real  TELE- 
XJV/  1 1 phone,  similar  to  those  used  in 

the  trenches  during  the  recent  war. 

A.  R 1^  I S E T illustrated  comes  complete  with  2 
receivers,  2 transmitters,  connecting 
cord  and  diagrams,  fully  guaranteed  to  work  1 tCn 

perfectly.  Price 

.'\sk  your  dealer  for  a MECANEE  telephone,  if  he  has  not  got  it,  send 
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field  causes  the  negative  ions  to  be  driven 
across  to  the  other  plate,  while  the  positive 
ions  are  immediately  absorbed  in  the  first 
plate.  1 he  charge  communicated  to  the  sec- 
ond plate  is  measured  later  with  an  elec- 
trometer. Now  comes  the  most  important 
feature  of  the  experiment.  When  the  fall- 
ing weight  strikes  the  first  trip  and  thus 
causes  ions  to  be  produced  at  the  surface 
of  the  first  plate,  that  plate  is  at  a negative 
voltage ; hut  when  the  weight  strikes  the 
second  trip  the  plate  is  brought  into  con- 
nection with  the  positive  end  of  the  bat- 
tery, the  electric  field  in  the  ionization 
chamber  is  reversed,  and  the  ions  whicli 
were  moving  towards  the  second  plate  are 
turned  hack  to  the  first  plate.  The  time 
elapsing  between  the  production  of  the 
ions  and  the  reversal  of  the  field  can  be 
easily  regulated  to  such  a value  that  llie 
negative  ions  just  fail  to  reach  the  second 
plate,  before  they  are  forced  to  turn  afound 
and  return  to  the  first  plate.  The  drop 
chronometer  tells  us  this  time,  and  since 
we  know  the  distance  between  the  plates, 
we  can  at  once  tell  how  fast  the  ions 
traveled. 

In  order  to  ascertain  when  the  ions  have 
just  reached  the  second  plate,  the  time  al- 
lowed for  the  ions  to  travel  towards  it  is 
gradually  increased  until  the  electrometer 
shows  the  first  indication  of  a charge.  The 
electrometer  consists  of  a flat  circular  brass 
disc  cut  into  four  segments.  Two  of  these 
segments  are  connected  to  earth,  and  two 
to  the  plate  whose  potential  is  to  be  meas- 
ured. A very  thin  needle  of  paper,  covered 
with  aluminium  foil,  is  suspended  by  a fine 
quartz  fiber  above  the  crack  between  the 
segments.  The  needle  is  charged  to  80  or 
100  volts.  When  any  electrical  charge 
reaches  the  brass  disc,  the  needle  is  de- 
flected, and  the  amount  of  twist  is  measured 
by  the  motion  of  a spot  of  light  reflected 
from  a very  small  mirror  attached  to  the 
fiber  that  carries  the  needle.  The  method 
by  which  the  reversal  of  the  electric  field 
is  effected  is  very  simple.  A battery  of 
storage  cells  is  earthed  in  the  middle,  so 
that  its  two  poles  are  at  potentials  of  50 
volts  negative  and  50  volts  positive,  re- 
spectively. These  two  poles  are  short-cir- 
cuited thru  a high  resistance  of  50,000  ohms, 
furnished  by  a test  tube  filled  with  water. 
Before  the  lower  trip  is  struck,  the  plate  of 
the  ionization  chamber  is  connected  to  the 
negative  end  of  this  circuit,  but  when  the 
trip  is  thrown,  the  circuit  is  broken,  and  the 
plate  is  left  connected  to  the  positive  pole 
to  the  battery.  This  reversal  of  potential 
occurs  virtually  instantaneously,  because  the 
water  resistance  is  practically  non-inductive. 

In  an  actual  experiment,  the  weight  was 
allowed  to  fall  one  foot  before  striking  the 
trip  that  starts  the  experiment.  The  dis- 
tance between  the  two  trips  necessary  to 
allow  the  ions  just  to  reach  the  second  plate 
was  found  to  be  0.75  inch.  Therefore  the 
time  elapsing  between  the  starting  and  stop- 
ping of  the  experiment  was  0.007  second. 
In  this  time  the  ions  moved  0.25  inch,  which 
was  the  distance  between  the  plates.  Divid- 
ing 0.25  by  0.007,  we  find  that  the  velocity 
of  the  ions  was  36  inches  per  second,  or 
about  2 miles  per  hour.  This  was  in  air  at 
atmospheric  pressure. 

Ill  the  course  of  many  experiments,  per- 
formed under  different  conditions,  it  was 
found  that  the  velocity  of  the  negative  ion 
in  air  varied  from  20  to  140  inches  per 
second,  for  a field  of  50  volts  per  inch.  'The 
apparatus  is  sufficiently  sensitive  to  reveal 
the  difference  between  the  velocities  of  the 
positive  and  negative  ions.  The  latter  al- 
ways move  somewhat  faster  than  the  posi- 
tive ions,  which  shows  that  the  positive 
ions  are  heavier  than  the  negative  ones. 
From  these  figures  it  is  evident  that  the 
ions  are  very  slow  compared  to  the  alpha 
or  beta  rays  of  radium,  for  these  rays 
travel  at  speeds  varying  from  15,000  to 
150,000  miles  per  second! 
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“A”  FOR  ADAM,  AND  “E”  FOR  EVE. 

A telephone  clerk  in  the  San  Francisco, 
Cal.,  office  of  the  Postal  Telegraph-Cable 
Company,  had  finished  copying  a telegram 
from  a patron,  and  then  began  repeating 
the  contents  of  the  message  according  to 
instructions,  relates  Telegraph  and  Tele- 
phone Age.  The  first  word  of  the  message 
was  “Ship,”  and  the  clerk  quite  properly 
started  in  : “S,  for  Samuel,  H,  for  Henry, 

1,  for  Isaac.  P,  for  Philip,”  and  about  this 
stage  she  realized  that  the  patron  was  mak- 
ing signs,  or  yelling  for  help.  When  he 
succeeded  in  “breaking,”  the  clerk  was 
ad\ised  that  the  sender  of  the  message  did 
not  care  a Chinaman’s  back-tooth  about  her 
friends,  Sam,  Henry  and  Ike.  What  he 
wanted  was  to  ha\e  the  message  read  back 
to  him.  What  could  the  poor  girl  do? 


I By  JOSEPH  H.  KRAUS  1 

I (Continued  from  page  132)  | 

Thus  it  might  take  20  to  30  pictures  to 
sliow  a person  talking,  his  mouth  opening 
and  closing.  In  photographing  for  this 
result,  very  peculiar  skill  is  needed.  Thus 
there  may  be  two  exposures,  of  one  pic- 
ture ; one  of  another,  perhaps  three  of  the 
third,  et  cetra  to  give  the  desired  effect.  In 
the  “breath  space”  meiuioned,  after  the 
Kaiser  and  Prince  have  knocked  at  the 
door  of  the  inter-allied  peace  council,  the 
words  slowly  formulate  “Looks  like  ve’re 
not  vanted.” 

415  SEPARATE  DRAWINGS  IN  1 “MOVIE” 
CARTOON. 

In  animations  of  chasers,  (where  people 
race  down  the  street  one  after  the  other, 
et  cetra,  in  one  cartoon  made  by  Mr.  Bert 
Green,  who  has  drawn  the  cartoons  here 
shown,  was  shown  a street  at  night  and  as 
you  look  down  the  block  you  would  see  a 
man  coming  around  the  corner,  rush  to  a 
saloon  on  which  was  the  sign  “closed".  He 
then  stumbled  across  the  street,  only  to 
find  another  hope  shattered — -"Closed”  on 
the  ne.xt  saloon.  He  did  this  all  the  way 
down  the  street,  pausing,  leaping,  running, 
jumping,  before  one-half  dozen  saloons, 
until  he  got  to  the  foot  of  the  street  (or 
the  foot  of  the  screen,  rather).  In  this 
latter  act,  lasting  a few  seconds  only,  Mr. 
Green  figured  160  drawings  would  be  neces- 
sary, but  by  the  time  he  had  his  created 
friend  “down  front,”  415  drawings  had 
been  made. 

Drawings  of  this  nature  are  held  until 
ready  for  the  camera  man,  whence  they  are 
taken  to  the  photographic  room,  where  they 
are  placed  in  the  frame,  one  after  another 
in  their  proper  relation  and  photographed 
by  the  pressing  of  the  button,  which  in  turn 
releases  the  shutter.  The  camera  itself  is 
electrically  driven  with  a cam-like  device 
which  allows  for  the  snapping  of  one  pic- 
ture at  a time.  Sometimes  the  button  is 
prest  three  or  four  times  in  succession  in 
order  to  obtain  that  many  stills  of  that 
particttlar  position.  The  film,  is  then  in 
order,  to  be  run  off  and  corrections, 
changes,  and  cuttings,  are  made  in  the 
trial  room.  Two  lamps,  one  on  each  side, 
of  the  mercury  vapor  type  are  used  to 
illuminate  the  hoard. 

EDUCATIONAL  VALUE. 

So  far  we  have  spoken  of  “cartoon 
movies”  in  respect  to  comedy  and  animated 
functions,  but  they  have  a purpose  which 
serves  far  better  ends  than  these.  Take,  for 
instance,  the  drawings  showing  in  animated 
form,  the  cross-section  of  a gasoline  engine 
in  action,  the  gas  coming  down,  bubbling 
over,  vaporizing,  filling  the  chamber,  the 
revolutions  of  the  shaft  taking  place,  the 
piston  being  pulled  down,  the  valves  clos- 
ing, the  piston  rising  upward,  and  at  the 
height  of  compression,  a spark  occurs,  the 
explosion  forcing  the  piston  around  again. 


LEARN  WIRING! 

EARN  $73  A WEEK 


THE  NEW 
EDITION 


1920 


COMPLETELY 

REVISED 


66 


99 


STANDARD  WIRING 

Will  Make  You  An  Expert  Wireman 

••  THE  NATIONAL  AUTHORITY  FOR  TWENTY  - SIX  YEARS  ” 

This  Year’s  Edition  Contains  Over 
Twice  the  Useful  Information  Ever 
Published  in  Any  Previous  Edition 

— CONTENTS  — 

GENERATORS  AND  MOTORS— All  about 
them.  How  to  install,  operate,  protect  and 
care  for  them.  How  to  wire  to  and  from 
them  for  any  voltage  or  horsepower  for  both 
D.C.  and  A.C.  single,  two  and  three-phase. 
How  to  operate  and  wire  for  two-wire  and 
three-wire  systems  with  diagrams.  All  about 
their  troubles  and  how  to  cure  and  avoid  them. 
INSIDE  WIRING — When  and  where  to  use 
rubber  covered,  slow  burning  and  weather- 
proof wire.  How  to  find  the  proper  size  of 
wire  to  use  for  lamps,  motors  or  heating  de- 
vices for  any  current,  voltage  and  drop,  either 
by  formula  or  by  the  many  tables  that  are 
given  in  this  section  of  the  book.  How  to 
wire  for  two-wire  or  three-wire  systems.  Di- 
rect current,  two-phase  and  three-phase  with 
formulae  and  tables,  with  examples  worked 
out  for  each  system  and  in  a simple  manner 
that  anyone  can  understand  and  use.  How  to 
run  wires  on  walls,  ceilings,  floors,  through 
, partitions  and  walls  and  in  concealed  places, 

and  where  dangerous  surroundings  exist.  When  and  where  to  install 
Switches,  Cut-outs  and  Circuit  Breakers  and  just  how  to  do  it.  How  to  wire  for 
high  and  low  voltage  systems  and  the  precautions  to  be  taken.  The  proper  way  to 
install  Knife  and  Snap  Switches,  Cabinets  and  Cut-out  Boxes,  Outlet,  Junction  and 
Switch  Boxes,  Panel  Boards,  Wooden  and  Metal  Raceways.  How  to  install  com- 
plete interior  conduit  jobs  either  for  rigid  metal,  flexible  metal  or  flexible  non-metallic 
conduit.  Concealed  knob  and  tube  work  or  armored  cable.  How  and  where  to 
install  and  wire  electric  and  combination  lighting  fixtures.  How  and  where  to  use 
flexible  cord  and  where  not  to  use  it.  How  to  install  arc  lamps  and  gas  filled  lamps 
and  the  fixtures  and  rules  required. 

OUTSIDE  WIRING — Pole  line  construction,  line  wires,  service  wires,  roof  struc- 
tures, poles  and  their  dimensions  and  weights,  and  how  to  erect  and  protect  them 
and  wires  they  carry.  Insulators,  guard  arms,  guy  anchors.  Tree  wiring,  splicing, 
service  and  entrance  wiring.  How  to  install  Lightning  arresters.  Transformers  with 
diagrams  and  instructions. 

LIGHT  AND  ILLUMINATION — What  is  meant  by  proper  and  efficient  illumina- 
tion, the  latest  data  on  Mazda  lamps  of  every  candle  power  and  wattage.  Direct, 
indirect  and  semi-indirect  illumination  and  where  each  should  be  used.  Illumination 
required  for  various  classes  of  service  from  show  window  lighting  to  public  halls 
and  from  factories  to  small  residences. 

SPECIAL  SECTIONS — House  and  residence  wiring  with  diagrams ; how  to  wire 
garages;  how  to  wire  theatres  and  moving  picture  houses;  electric  organs;  electric 
signs;  marine  wiring  for  ships  and  vessels;  how  to  install  and  care  for  watt-hour 
meters ; electric  ranges,  etc. 

STORAGE  BATTERIES — Both  lead  and  Edison  types  and  how  to  install,  charge, 
discharge  and  care  for  them  to  get  the  best  results. 

2S0  ELECTRICAL  AND  MECHANICAL  TERMS  AND  UNITS,— Giving . their 
definitions,  values  and  what  they  mean  in  your  work  together  with  the  complete 
metric  system  of  weights  and  measures. 

TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance, 
weight  and  strength  of  every  size  of  wire  and  cable  of  copper,  steel  or  iron.  Ail 
the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  in- 
sulators, lamp  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Proper 
size  of  wire  for  all  classes  of  power,  light  and  heating  installations.  The  proper 
symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a motor  to  a small 
sn-ap  switch  with  all  necessary  diagrams. 

The  most  complete  and  only  accurate  book  on  Electric  Light  and  Power  Wiring  and 
Construction  published. 

440  Pages — Leather  Cover — Gilt  Edges — Pocket  Size — $3.00 
Sent  Postpaid  to  any  address  on  receipt  of  price  by 

H.  C.  CUSHING  Jr.,  10  West  40th  St.,  New  York,  N.  Y. 

EVERY  ELECTRICAL  INSPECTOR  IN  THE  UNITED  STATES  WILL  APPROVE  YOUR  WORK  IF 
DONE  IN  ACCORDANCE  WITH  THE  SIMPLE  RULE  CONTAINED  IN  'STANDARD  WIRING” 


:202 


strong 
Heel 
and  Toe 


Buy  NOW  Direct ! 

Offer  good  this  cnonth  only.  Last  lot  sold 
oat  fast.  Everybody  delighted.  Never  again 
a bargain  like  this. 

Lisle  Finish  SOX 

Extra  ffne  quality— medium  weight. 

Positively  not  seconds.  Cost  you  60c  ' 
to 76c  pair  elsewhere.  Our  price  only 

„ Pair$3.76.  A clear  saving  of 
tlllB  lIuZcll  %2.^  to  $5.25  per  dozen 

wail#  ■rwMwai  p^jj.  for  you.  Colors  — white, 
natural,  tan— very  popular  now,  and  black.  Won’t 
fade.  Sold  only  in  dozens— colors  a ^ « 

and  sizes  mixed  if  desired.  Rate,  (||||y  J | C 

SILk  sox  Thread  Silk 

Guaranteed  finest  quality  and  perfect.  NOW 

3f%  ■ for  only  $2.96.  Best  for  dress  wear. 
I^3lf  Silk  hose  indicates  the  man  with  money. 
■ Mil  Get  this  wonderful  bargain  now.  Better 
than  many  that  sell  for  $1.76  a pair.  Colors— black, 
white,  champagne,  brown,  navy. 


een,  purple  and  gray;  assorted  if 
8 pair  $2.96.  ^te  per  pair 


CTeen,  pi 
desired. 


Only  98c 
Free  Examination 

Look  at  these  sox.  Examine  them  carefully  before 
you  keep  them.  Remember,  the  risk  is  all  ours. 

Order  Now!  Money 

Send  your  name  and  address.  A postal  will  do!  Sox 
mailed  prepaid.  You  pay  postman  cost  of  sox  on  de> 
livery.  No  extra  charge  of  any  kind.  Guaranteed  to 
please  or  money  refunded.  Order  now.  Mention  size 
and  color  wanted.  When  ordering  state  Dept.  226 

BACH  BROS. 

VMVIl  VIlwWl  References:  Duo  or  Bradstreet. 

115th  St.  & Michigan  Ave.*  Dept.  226  Chicago 


Dectric  Alarm  Clock  and  Bank 

SERVES  FIVE  DISTINCT  USES 

Electric  Alarm,  Electric  Call  Bell,  EUectric 
Lamp,  Savings  Bank,  and  Safety  Deposit 

Goomitood  Accurate  Timekeeper  Alarm  Rings 
Until  You  Get  Up  and  Stop  It. 


ft  llebta  op  the  Dial  of  the  Clock  at  any  ticna  of  the  night.  Alarm  U CMthMOM# 
-rkwa  Qsdl  foo  get  up  and  atop  It.  Simply  presa  the  button  at  end  of  cord  aad  >t 
fllumlnatet.  not  only  the  clock,  but  the  entire  room.  By  changing  ibe 
Iwites  roQ  cA.t  uae  (^p  or  call  bell  an  deeired.  Ai  a call  bell  In  eick  room,  omce. 
4Me_or  home.  It  ta  alware  ready  and  at  hand.  Not  the  leaet  ueeful  parta  aboo^ 
Ajki  Crock  arc  the  Savingv  Bank  and  Safety  Deposit  The  Safe  Deposit  opeoa  by 
aTaWt*  OamkIaaMoaVoch.  The  Clock  la  an  taoalleot  Tlmah— por.  made  of  steel. 
laRf  alckal-plated.  It  it  operated  by  an  oroinary  No.  6 Dry  battery,  which  latte 
a of  reara  and  can  be  replace  at  slight  szpeose.  Batteries  are  obtain* 

«nare. 

(Shipped  by  Express,  charges  collect,  or  by  parcel  Met. 
prepaid.  If  you  add  $1.00  more  Weight,  d Iba. 

IMftlON  SMITH  4 CO.,  Oipt.EiO.  3224  Ngrth  HHiM  ttnel.  CHICAOO 


Mm#  ins 

Mr  #IUs 


BIG  MOHU  SAVINGS  F0R#Y0U 

Ueedafid  rebuilt  motorcycles,  single  and  twins, 
— •''"to  $100.  Used  bicycles,  $6.00:  tan- 

dems. $10.  AH  macnines  guaranteed 
in  good  working  order.  New  bi- 
cycles and  motorcycles  at  Fac- 
tory prices.  You  save  dealers’ 
pronts.  Motorcycle  and  auto- 
f mobile  tires  too,  $3.00.  Complete 

line  of  parts  ana  supplies. 

oeninger  Cycle  Co. . Rochester,N.Y. 


Publishes  cash 
art  assign  - 

inents,  lessons 

TmaCAZINE  and  artieles  on 
Cartooning, 
Designing,  Illustrating,  Lettering 
and  Chalk-Talking.  Criticises 
amateurs’  work.  Full  of  information 
for  artists  and  art  students. 

fiatisfaetory  or  mone.v  refunded.  2 0e  a copy,  $1  for  6. 
Send  $1  A’OIf.  Thrift  Stamps  Taken 

G.  H.  Lockwood,  Editor,  Dept.  594.  Kalamazoo,  Mich. 


AVIATION  17  IS  17  1? 
Information  5/ 


ind  us  your  name  end  address  tor  full  Information  regarding  the 
istion  and  Airplane  business.  Find  out  about  the  many  gMet 
portunitles  now  open  and  how  we  prepare  you  at  home,  during 
are  time,  to  quality.  Our  new  book  “Opportunities  In  the  Alr« 
me  Industry”  als^sent  free  If  you  answer  at  once. 

AMERICAN  SCHOOL  OF  AVIATION 

PTa774A.  431  So.  Dearborn  St.,  CHICAGO 


PAectrical  Experimenter  for  June, 


-all  shown  in  animated  form  so  beautiful- 
ly, that  one  can  never  forget  the  internal 
operation  of  a gasoline  engine,  when  once 
it  has  been  seen. 

Again  in  this  gasoline  engine  movie,  the 
stationan,'  parts  are  placed  on  celluloid  and 
moving  parts  on  paper,  both  the  celluloid 
and  paper  being  photographed  together, 
like  mat  work  in  regular  photography, — 
sixty-four  drawings,  each  separate  and 
distinct,  were  necessarj^  for  the  moving 
piston  alone,  in  order  to  eliminate  the  jerk, 
so  common  in  most  cartoons  of  this  type. 

Even  cut  or  sectional  models  cannot  ex- 
plain or  instruct  in  detail  to  the  same  ex- 
tent that  these  animated  pictures  do,  and 
for  this  reason  we  see  a great  future  for 
animated  cartoons  of  this  nature.  Not 
alone  in  the  field,  of  the  cartoon  itself  but 
in  the  educational  field,  namely  showing 
people  how  to  do  things  and  demonstrating 
to  laborers  who  may  not  know  the  language, 
exactly  what  they  must  do  in  order  to  carry 
on  to  successful  completion,  some  neces- 
sar}'  operations. 

Mr.  Bert  Green  and  Miss  Kelly,  his  as- 
sistant, have  often  sat  up  nights  for  weeks 
at  a time  photographing  and  drawing  pic- 
tures for  animated  cartoons  of  this  type. 

“In  order  to  have  a smooth  running  car- 
toon”, says  Mr.  Green,  “it  is  necessary  that 
a good  deal  of  patience  and  time  be  ex- 
pended.  It  is  actual  labor  and  by  no  means 
happens  as  cpiickly  as  you’d  think.” 

Tlhe  A.inmsv^eufls* 

|By  JOSEPH  H.  KRAUS  | 

(Continued  front  paeje  153)  | 

Our  puzzled  faces  grew  even  more  per- 
plext  when  the  Professor  Inirst  out  in  an 
uproarious  laugh,  “Simple  ; why,  it’s  so  sim- 
ple,” he  ejaculated.  Taking  the  wheel  itself 
from  its  suspended  pin,  he  stated:  “Now 

this  wheel  is  12  inches  in  diameter,  per- 
fectly balanced,  having  a jewel  bearing  or  a 
cup  shape  bearing  in  one  end  which  rests 
upon  this  pointed  steel  rod.  There  are  no 
wires  leading  to  the  wheel  itself,  but  under 
the  arrow  at  this  end  is  a curved  flat  piece 
of  soft  iron.  This  is  balanced  by  a piece 
of  copper  at  the  opposite  end  similarly 
placed.  The  entire  bottom  is  then  co\ercd 
over  with  a thin  piece  of  black  paper  and 
varnished  so  that  the  iron  and  copper  em- 
bodied in  the  wood  base  will  not  be  seen  in 
the  event  that  the  wheel  be  removed. 

“The  disc  upon  which  it  rotates  is  num- 
bered as  j'ou  see  from  1 to  10.  and  in  the 
false  bottom  of  the  table  is  the  mechanism 
which  controls  the  wheel.  This  mechanism 
chiefly  consists  of  ten  electric  hell  magnets 
taken  from  ordinary  electric  bells,  and  so 
mounted  that  they  will  act  directly  upon 
the  iron  base  inserted  into  the  wheel.  Thus 
when  an  electric  circuit  is  made  thin  any 
of  the  magnets,  the  wheel  naturally  stops 
at  that  point,  being  first  slowly  retarded 
and  then  held  in  place  (due  to  the  relatively 
long  iron  armature).  In  order,  however, 
that  the  action  be  invisible  to  the  spectators, 
the  wheel  is  allowed  to  slow  down  consider- 
ably so  that  it  barely  moves  along. 

“In  the  false  bottom  of  the  table  likewise, 
is  the  required  battery.  Here,  three  ordi- 
nary dry  cells  are  employed,  altho  more 
compact  units  could  be  used.  As  to  the 
wiring,  I shall  show  you  this  presently.” 

Releasing  the  catch  on  the  side  of  the 
table,  he  lifted  the  cover  off,  much  the  same 
as  one  opens  a phonograph  box.  The  wiring 
there  was  clearly  apparent.  “You  have 
noted  by  this  time,”  he  added,  “that  the 
table  is  made  up  of  small  brass  squares, 
fastened  to  the  wood  seemingly  for  an  ar- 
tistic effect,  but  mainly  for  concealing  the 
method  of  making  contact  to  the  magnets, 

(Continued  on  page  205) 


railway 

TRAFFIC 
INSPECTORS 

SOCIATE 

WITH 


That  is  what  gives  them  chances  for  ^ 
promotion.  They  start  in  at  a good 
salary  — $110.00  a month  and  expenses. 

The  work  is  important,  for  the  safety  of 
thousands  depends  on  their  vigilance.  And 
when  they  do  their  work  as  we  teach  them 
they  attract  the  favorable  attention  of  their 
superiors.  Promotioos  then  are  rapid. 

Learn  Tins  Profitable  Profession 

All  you  need  is  a common  school  education 
for  entrance  to  our  three-month'g  course, 
which  is  easy  to  learn  at  home  during  your 
spare  time.  Take  tho  initiative  now,  while 
the  demand  for  Railway  Traffic  Inspectors  is 
BO  good.  THERE  1$  A 610  DEMAND  IN  THIS  FIELD. 

We  know  of  fine  openings  for  our  graduates. 
Many  who  started  our  course  a few  months 
ago  now  hold  positions. 

OUR  BOOKLET  tells  of  this  ideal  vocation 
—out  in  the  big  out-doors— bow  you  associate 
with  big  men— how  you  can  earn  an  excellent 
salary  from  the  start— how  you  can  climb  to 
the  very  top.  The  opportunity  COUPON 
(below)  is  your  key  to  a better  salary  now  and 
a much  bigger  future.  Why  not  send  it  today? 
Remember  you  start  at  $110  a month,  and 
WE  SECURE  YOUR  POSITION. 

Standard  Batinetf  Training  Institnte, 

BUFFALO,  N.  Y. 

Please  send  wilhout  obliBalion  lo  me, 
your  Booklet  Dll  9,  explaining  your 
Railway  Traffic  Inspector's  Course 

Name 

Vddress A 


iPrltpfCt  161 

$«nd  to(  Descrtptive  Litaratare 

E RALPH  C.  DIGGINS  Cf# 

Cunard  Building  CHICAGO,  ILL. 


LEARtN  TO  FLY 

in  Chica.g<]!|;4n  U*e  Foremost  Flyingr 
W Uve  Middle  West 
StudriHs  for  Spring 

arwl  Summer  Standard  J. 

Cttnucks  and  Avrt>  ttaebinea. 

Urodfome  Itro  Club  of  III. 

Field,  tshburn.  III. 

„ tkalUtlpll  2U2l 


1|ARN  engineering 


Expert  electrical  engineers  are  being  paid  fabulous  salaries 
— thousands  needed  today.  We  give  you  personal  and 
thorough  training — practical,  technical  courses  3 months 
to  2 years  under  expert  engineers  In  electricity,  steam, 
gas.  auto,  armature  winding,  drafting,  etc.  Extensive  la- 
boratorj-  and  shop  equipment.  Not  a trade  school.  Train- 
ing is  condensed — if  your  time  is  limited,  come  to  the 
Finlay  Engineering  College — only  one  of  its  kind  In  the 
West.  Bay  and  night  sessions — enroll  anytime.  Write  for 
FREE  catalog,  a post  card  will  do, 

FI?4LAY  ENGINEERING  COLLEGE 
1003  Indiana  Ave.  Kansas  City,  Mo. 


LightingFixtures 

Ready  to  Hang 

(Direct  from  Manufacturers) 
Completely  wired,  including  glass- 
ware. New  designs. 

Send  for  catalogue  No.  18 

ERIE  FIXTURE  SUPPLY  CO. 
Sta.  C Erie,  Pa. 


YOUR  FUTURE 

depends  upon  the  use  you  make  of  present  op- 
portunities. Write  now  for  literature  explaining 
our  day  and  evening  courses  in  Chiropractic,  the 
greatest  science  of  the  age.  Hurry  for  prices 
advance  soon.  New  classes  forming  now. 

The  New  York  College  of  Chiropractic 
1416  Broadway.  New  York  City 


75  CENTS  (no  stamps)  For  All  the  Parts 
^ and  Plans  of  this  Plane. 

to  /*f Great  fun  to  make  it  in  less  than 
NAS^^^^yg****"**^  2 hrs.  then  see  it  fly  75  feet. 

13  7 other  models,  all  cloth  wings. 

Upper  PiIyS  Circulet  4 cents  stamps. 

riC»r\t»  I w jjenlion  your  favorite  color  wings. 

NIFTY  NOVELTY  &.  TOY  CO.  Mail  Dept.,  Newark.  N.  J. 


203 


fl 


ectrical  Experimenter  for  June, 


1920 


nuuiiiiiiiiii^ 

1 AWartIm©  I 

j Detectlire — II  ! 

I By  PIERRE  H.  BOUCHERON  i 

I (Continued  from  page  177)  ) 

I swept  the  Hudson  River  with  my  glasses 
and  I was  sure  I saw  a rather  uncertain 
answering  “blinker”  on  one  of  the  ships 
lying  at  anchor ! 

Following  previous  instructions  our  next 
step,  now  that  we  were  sure  of  the  exist- 
ence of  the  flashes,  was  to  immediately 
dash  to  the  top  of  the  Singer  tower  in  or- 
der to  catch  the  signalers  “with  the 
goods.”  After  considerable  argument,  ne- 
] cessitating  much  explaining  and  proof  of 
' authority,  a night  watchman  took  us  to  the 
tower,  where  for  the  space  of  half-an- 
hour  we  searched  diligently  for  the  con- 
cealed signaling  system,  but  without  results. 
The  watchman  finally  decided  to  leave  us 
and  went  back  to  the  elevator  with  which 
we  had  come  up,  after  having  promised  to 
I return  in  a short  time.  As  for  my  com- 
j paniou  and  I,  we  decided  to  remain  in  the 
I now  completely  darkened  tower  and  en- 
I,  deavor  to  hear  or  see  anything  connected 
with  the  mysterious  flashes_  as  w'e  w'ere 
1 both  certain  they  had  originated  in  this 

j'  ver}f  spot. 

f The  elevator  had  no  sooner  started  on 
li  its  downward  trip  when  the  corner  where 

i W'-e  had  crawled  at  the  top  of  the  tower 

j'  was  suddenly  illuminated  by  several  vivid 
l'  flashes  of  a most  weird  bluish  kind.  At 
j'  the  same  time  w'e  heard  the  sharp  metallic 
j click  of  an  electric  circuit-closing  device. 

We  W'ere  both  transfi.xt  with  astonish- 
; ment  and  fright.  My  detective  friend  made 
for  his  hip  pocket  while  I,  if  I remember 
j rightly,  literally  sweated  blood — as  1 fraii- 
ticallj'  tried  to  regain  my  wdts  and  decide 
! on  the  next  move.  The  flashes  stopt  for  a 
short  period  when  they  suddenly  reappeared 
I again.  This  time  we  both  looked  in  the 
I direction  from  w'hich  they  came,  which  we 
![  noticed  to  be  at  the  top  of  the  elevator 
[j  shaft.  Thru  the  blinding  light  of  the 
flashes  I saw  the  exact  spot  from  which 
!;  they  were  emanating.  Finally  the  awful 
|i  truth  dawned  upon  me — the  “mysterious” 

I light  signals  w'ere  being  caused  by  the  elc- 
i|  vator  starting  and  stopping  szvitching  de- 
ll vice!  That  is,  the  circuit-breaking  system 
J which  controlled  the  electrically  operated 
l|  elevators,  and  which  in  this  particular  case 
i were  installed  at  the  ver}'  top  of  the  shaft, 

' were  directly  responsible,  for  every  time 
I the  elevator  started  and  stopt  the  resulting 
f make-and-break  of  the  circuit  breaker 
j:  w'ould  cause  a rather  large  arcing  at  the 

points  of  contact  and  this  vivid  arcing  could 
I plainly  be  seen  to  distant  observers  thru  the 
1 tower  windows.  It  will  thus  be  evident 
I that  if  the  elevator  stopt  at  several  floors 
on  its  way  up  or  dow'ii,  a considerable  num- 
i'  ber  of  flashes  would  result  and  these  had 
naturally  enough  aroused  suspicion.  Need- 
less to  say  our  written  report  on  this  case 
i'  was  a short  and  snappy  one.  No,  thought- 
ful reader,  in  our  hurried  exit  from  the 
building  we  did  not  stop  to  explain  things 
I to  the  night  watchman.  Thus  ended  an 
J otherwise  perfect  tho  at  first  mysterious 
night. 


THE  PARADOXICAL  PHANTOPLEX  CIRCUIT. 

For  many  moons  there  had  been  literally 
heaped  upon  our  heads  all  manner  of  com- 
plaints and  reports  from  telephone  subscrib- 
ers all  the  way  from  Yonkers  to  Albany, 
N.  Y.  These  reports  were  to  the  effect  that 
signals  closely  resembling  the  dots  and 
dashes  of  Radio-telegraphy  were  being 
heard  on  telephone  lines,  and  in  some  cases 
these  signals  were  so  strong  as  to  seriously 
interfere  with  speech.  At  first  this  was  as- 
sumed to  be  induction  of  some  sort  which 
could  easily  be  traced  by  telephone  engi- 
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^ The  Demand  ’ 

for  Wireless  Operators 
Far  Exceeds  the  Supply 


I'he  New  York  Wireless  Institute  will  make  you  an  operator — AT 
HOME — in  your  spare  time — quickly,  easily  and  thoroughly.  No 
previous  training  or  experience  required.  Our  Home  Study  Course 
has  been  prepared  by  Mr.  L.  R.  Krunim,  Chief  Radio  Inspector, 
Bureau  of  Navigation,  N.  Y.  Radio  experts  able  to  impart  their  practi- 
cal and  technical  knowledge  to  YOU  in  an  casv  to  understand  way, 
will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will 
prove  so  fascinating  that  you  will  be  eager  for  the  next  one.  The 
instruments  furnished  free,  will  make  it  as  easy  to  learn  the  Code 
as  it  was  to  learn  to  talk.  AH  you 


Big  Salaries 

Wireless  operators  receive  excellent 
salaries  ranging  from  $125  to  $200  a 
month  and  it  is  only  a stepping  stone 
to  better  positions.  There  fs  practi- 
cally no  limit  to  your  earning  power. 
Men  who  but  yesterday  were  Wireless 
Operators  are  now  holding  positions  as 
Radio  Engineers,  Radio  Inspectors, 
Radio  Salesmen  at  salaries  up  to  $5000 
a year. 


The  Transmitter  shown  is  the 
celebrated  Omnigraph  used  by 
several  Departments  of  the  U.  S. 
Government  and  by  the  leading 
Universities,  Colleges,  Technical 
and  Telegraph  Schools  throughout 
the  U.  S.  and  Canada.  Start  the 
Omnigraph,  place  the  phone  to 
your  ear  and  this  remarkable  in- 
vention will  send  you  Wireless 
Messages,  the  same  as  though  you 
were  receiving  them,  through  the 
air,  from  a Wireless  Station  hun- 
dreds of  miles  away.  When  you 
apply  for-  your  license,  the  U.  S. 
Government  will  test  you  with  the 
Oninigraph — the  same  model 
Omnigraph  as  we  furnish  to  our 
students.  Ask  any  U.  S.  Radio 
Inspector  to  verify  this. 

FREE  Post-Graduate  Course 

A one  month’s  Post-Graduate  Course, 
if  you  so  desire,  at  one  of  the  largest 
Wireless  Schools  in  N.  Y.  City.  New 
York — the  Wonder  City — the  largest 
port  in  the  World  and  the  Headquar- 
ters of  every  leading  Wireless  and 
Steamship  Company. 


zvdl  have  to  do,  is  to  listen. 

Travel  the  World  Over 

A Wireless  Operator  can  visit  all  parts 
of  the  world  and  receive  fine  pay  and 
maintenance  at  the  same  time.  Do  you 
prefer  a steady  position  without  travel? 
There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the 
Commercial  Wireless  or  with  the 
Steamship  Companies. 

FREE  Instruments 
and 

Text  Books 

We  furnish  free 
to  all  students, 
during  the 
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and  sending  set 
exactly  as  pro- 
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set  is  not 
loaned,  but 
given  to  all  stu* 
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ing the  Course. 

Easy  Payments 

A small  payment  down  will  enroll 
you.  We  will  make  the  payments 
so  easy  that  anyone  ambitious  to 
enter  the  fastest  growing  profes- 
sion— Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way, 
send  for  our  booklet  “How  to  Become 
an  Expert  Wireless  Operator” — it  is 
free.  Mail  the  coupon  below,  or  postal 
or  letter — but  do  it  today. 


NEW  YORK  WIRELESS  INSTITUTE 
Dept.  12,  258  Broadway 
New  York  City 


New  York  Wireless  Institute 
Dept-  12,  258  B’way,  N.  Y.  City 


■ Send  me  free  of  charge,  your  booklet  ‘‘How  to 
Become  an  Expert  Wireless  Operator,”  contain' 
mg  full  particulars  of  your  Course,  including 

I your  Free  I nstrument  Offer. 
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I Address  


This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course 


If  ('ity  or  Town State. 
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more.  Learn  at  home  in  spare  time  under  personal 
direction  of  Will  H.  Chandlee,  famous  newspaper, 
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FRJilE  ARTIST'S  OUTFIT  \ some  hook,  "How  to  Be- 
Off^  and  free  book.  "How  ^ come  an  Artist."  Don't 
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\ coupon  at  once.  Ad- 
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V Washington  School 

,.irir«==  \ »*  Art.  Inc. 

\ 1504  H St,  N.W. 
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include  bar  of  guaranteed  ALUMI- 
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num ware  at  home  yourself. 

Torch  $1.00  Postpaid 
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now  available  for 
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information  write  to 
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S4.00  to  $200.00  Retail 
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Needles,  Sapphire  Points  and  Parts  at  rea- 
sonable prices. 

Write  for  our  S4-page  catalogue,  the  only 
one  of  its  kind  in  America,  illustrating  33 
different  styles  of  Talking  Machines  and 
over  500  different  Phonographic  Parts. 
LUCKY  13  PHONOGRAPH  COMPANY 
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Learn  to  Dance!  f 

You  can  learn  Fox-Trot,  One-Step,  Two-Step,' 
Waltz  and  latest  "up-to-the-minute”  society 
dances  in  your  own  home  by  the  wonderful 
Peak  System  of  Mail  Instruction. 

New  Diagram  Method.  Easily  learned; 

no  music  Deeded:  thousands  taught  successfully. 

Write  for  Special  Terms.  Sehd  today 
for  FREE  information  and  surprisingly  low  offer. 

WILLIAM  CHANDLER  PEAK,  M.  B. 

nOMB  2 33  f 021  Crescent  Place  — Chicago,  III, 


neers.  However,  the  number  of  cases  as- 
sumed such  large  proportions,  and  some  of 
them  seemed  to  be  so  logical  in  their  word- 
ing, that  it  was  finally  decided  to  investigate 
them.  In  fact,  the  deciding  factor  was 
brought  about  by  a report  prepared  by  an 
expert  radio  man  who  was  willing  to  back 
his  professional  reputation  that  the  signals 
were  man-made,  and  furthermore  sounded 
very  much  like  radio. 

Ordinarily,  such  a condition  might  have 
been  explained  by  ascribing  it  to  the  bona 
fide  transmission  of  nearby  naval  stations, 
where  oscillations  were  induced  in  a tele- 
phone wire  acting  as  an  antenna,  and  where 
the  telephone  transmitter  rectified  the  sig- 
nals so  as  to  be  heard  in  the  receiver.  How- 
ever, in  this  case  the  signals  were  said  to 
lie  unreadable : that  is  to  say  the  characters 
themselves  were  foreign  to  either  the 
Morse  or  Continental  Codes,  and  even  an 
expert  operator  was  unable  to  make  sense 
of  any  individual  character ; moreover,  had 
they  been  regular  radio  signals,  code  or 
cipher  words  could  have  been  copied.  Ac- 
cordingly, several  expert  radio  men  were 
instructed  to  investigate  *:he  origin  of  these 
strange  signals,  starting  from  the  outskirts 
of  New  York  City,  and  slowly  working  np 
as  far  as  Albany,  N.  Y.  \Afith  the  assistance 
of  telephone  exchange  officials,  a series  of 
tests  were  conducted  and  the  straige  sig- 
nals heard  at  various  times  on  many  tele- 
phone circuits  leading  to  the  Capitol. 

We  had  with  us  an  expert  telegraph  and 
radio  operator  whose  boast  was  that  he 
could  copy  two  messages  being  sent  at  the 
same  time,  one  in  Continental  and  the  other 
in  Morse  Code,  writing  with  both  hands. 
Not  only  this,  hut  he  claimed  he  could  read 
messages  backu’ards  as  well ; so  that  with 
such  talent  in  our  party  we  were  prepared 
to  copy  anything  in  the  dot  and  dash  cate- 
gory, including  static  and  Martian  ! After 
a great  deal  of  head  shaking  and  cursing, 
our  expert  friend  admitted  having  met  his 
W'aterloo,  as  altho  the  signals  were  com- 
posed of  dots,  dashes  and  spaces,  no  com- 
bination of  them  could  be  interpreted  to  as- 
sume the  outline  of  even  one  letter!  Had 
we  been  able  to  make  sense  of  the  signals 
their  source  of  origin  could  have  been 
traced  without  much  trouble,  but  under 
such  circumstances  there  was  only  one  con- 
clusion to  be  formed,  which  was  that  here 
was  secret  information  of  some  sort  being 
transmitted  between  certain  points  without 
the  cognizance  of  government,  telegraph  or 
telephone  engineers  and  officials.  So  the 
case  began  to  take  on  a more  serious  aspect, 
narticularly  when  it  was  brought  to  the  at- 
tention of  officers  charged  with  the  welfare 
of  the  nation. 

Our  expert  operator,  however,  had  not 
given  up  hope,  and  each  time  the  signals 
were  heard  saw  him  making  wild  pencil 
and  paper  movements  in  an  endeavor  to 
catch  some  of  the  elusive  dots  and  dashes. 

Finally  the  denouement  came  with  the 
unexpectedness  of  an  exploding  bomb, 
when  one  day  our  expert  telegrapher  dasht 
into  our  midst,  shouting  “I've  got  it,  I’ve 
got  it.”  In  his  hand  he  held  a piece  of 
paper  which  he  proceeded  to  explain  to  us. 
The  accompanying  illustration.  Fig.  1,  is  a 
copy  of  his  sketch  as  nearly  as  I can  re- 
member it. 

It  seems  that  he  had  managed  to  copy  on 
paper  a series  of  dots  and  dashes  exactly 
as  he  had  heard  them,  even  tho  they  had 
been  sent  at  a considerable  rate  of  speed  ; 
after  which  he  had  carefulh'  studied  the 
characteristic  of  each  dot,  dash  and  space. 
As  will  be  seen  in  the  illustration  the  upper 
line  of  dots  and  dashes  are  those  which  he 
had  heard,  while  in  the  lower  line  is  to  be 
seen  the  e.raef  opposite  of  the  above.  That 
is  to  say.  where  a space  had  occurred  in  the 
series  of  “heard  signals,”  a dash  had  been 
marked  below ; where  a dot  had  occurred 
a slight  space  had  been  marked  below,  and 
(Continued  on)  page  220) 


The  Wonderful  Lode  Stone 

Have  you  a cabinet  of  minerals?  Are 
you  interested  in  scientific  or  wire- 
less experiments?  In  aviation — in  the 
magneto,  and  its  magnets?  Would  you 
like  to  solve  the  unsolved  problem  of  per- 
petual motion?  Would  you  like  to  make 
a Viking  compass  out  of  a Lode  stone?  Do 
you  think  you  can  find  an  insulation  for  its 
magnetism?  (so  far  unfound). 

Get  a Lodestone! 

The  writer  has  a few  very  powerful  imported  stones 
for  sale — prices  ranging  from  $1  to  $5  according  to 
size,  shape,  beauty  and  power.  Write  today. 

Eugene  S.  Todd 

113  FULTON  STREET  NEW  YORK 


Would  Not  Part 
ivith  it  for  $10,000” 

So  writes  an  enthusiastic,  grateful, 
customer.  In  like  manner  testify  over 
100,000  people  who  have  worn  it.  Con-i 
serve  your  body  and  life  first. 

The  Natural 
Body  Brace 

Overcomes  WEAKNESS  and 
ORGANIC  AILMENTS  of 
WOMEN  AND  MEN. 

Develops  erect,  graceful  figure.  I 
Brings  restful  relief,  com-  For 

fort,  ability  to  do  things,  ^i.. 

health  and  strength.  '-•ul* 

Wear  It  30  Days  Free 
at  Our  Expense 

Does  away  with  the  strain  and  pain  of  standing  and 
walking;  replaces  and  supports  misplaced  internal 
organs:  reduces  enlarged  abdomen:  straightens  and 
strengthens  the  back;  corrects  stooping  shoulders: 
develops  lungs,  chest  and  bust;  relieves  backache, 
curvatures,  nervousness,  ruptures,  constipation. 
Comfortable  and  easy  to  wear. 

Keep  Yourself  Fit 

Write  today  for  illustrated  booklet,  measurement 
blank,  etc.,  and  read  our  very  liberal  proposition. 

HOWARD  C.  RASH,  Pres.  Natural  Body  Brace  Co. 
286  Rash  BuUdine  SALINA,  KANSAS 


Telegraph  Pictures 

BY  ELECTRICITY 

Complete  sets  of  two  machines  of  this 
marvelous  equipment  at  ridiculously 
low  prices.  Instructive,  mystifying 
and  useful.  This  picture  of  President 
Wilson  was  telegraphed  by  these  ma- 
chines. Will  transmit  pictures,  maps, 
drawings  and  hand  writing.  Picturt 
telegraphing  is  the  coming  science. 
Write  today. 

3.  LEISHMAN  CO..  Dept.T  Qedeo.  Ulab 


STAMPS 


50  all  diff.  British  Guiana.  Cuba,  China, 
[iidia.  .Tamaica,  .Japan,  Portugal.  Vene- 
zuela, etc.,  only  lOc;  100  all  diff.,  15c; 
1000  all  diff.,  fine  collection  in  itself,  $5.00;  100  diff. 
U.  S.,  30c;  1000  hinges.  lOc.  Agents  wanted.  50%  com- 
mission. List  free.  I BUY  STAMPS. 

L.  B.  DOVER  OVERLAND,  MO. 


The  How  and  Why  of 

RADIO  APPARATUS 

By  H.  W.  SECOR 

Explains  fully  in  a simple,  interesting 
way  everything  the  wireless  amateur 
should  know. 

Just  off  the  press.  Cloth  bound  in 
Vellum  de  Luxe.  Gold  stamped  and 
hand  sewed — 160  pages.  Size  6 by  9 
inches.  No  wireless  enthusiast  can  af- 
ford to  be  without  “The  How  and  Why 
of  Radio  Apparatus”.  Postpaid  ifl.TS. 

Experimenter  Publishing  Co. 

233  Fulton  Street,  New  York  City 
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•which  are  between  two  adjacent  brass 
squares.  These  are  all  placed  on  the  diag- 
onal, as  shov^r  in  this  little  sketch.  It  is 
very  simple  now  for  me  to  place  my  hand 
over  the  required  square  and  when  the  wheel 
slows  down  suhiciently  to  allow  the  ring  on 
my  finger  to  mal.e  contact  between  the  tw'o 
squares,  which  excites  the  respective  mag- 
net. This  accounts  for  the  wheel  stopping 
at  the  place  I desire.  Incidently,  if  I should 
energize  the  magnet  following  the  one 
Avhere  the  wheel  has  stopt  by  placing  my 
finger  across  those  contacts,  the  wheel  will 
move  forward  due  to  the  action  of  the 
magnets  making  a sort  of  an  electric  motor 
from  the  device.” 

Closing . the  cabinet  he  showed  how,  by 
placing  his  ring  between  two  adjacent 
points,  and  running  his  hand  across  the 
table  in  a careless  sort  of  manner,  he  could 
cause  the  roulette  wheel  to  rotate  with  in- 
creasing speed  every  time  he  repeated  this 
procedure.  “It  can  readily  be  stopt  inci- 
dently by  just  going  backward,  like  this,” 
and  demonstrated  that  by  passing  his  hand 
along  adjacent  squares  in  an  opposite  direc- 
tion, bringing  the  wheel  to  practically  an 
immediate  stop.  “Neither  of  these  systems 
are  generally  used  because  of  their  very 
perceptible  fraudulent  trait.  For  that  rea- 
son, the  wheel  is  always  allowed  to  slow 
down  sufficiently  before  the  current  is  per- 
mitted to  flow  thru  it.” 

The  visitors  eventually  left,  and  before  I 
went  I said : “Can  you  give  me  a diagram 
of  the  hook-up  of  that  outfit.  Professor?” 
“With  the  utmost  of  pleasure,”  he  answered, 
and  scribbled  down  the  diagrams  which  we 
are  able  to  reproduce  here. 

“By  the  way,  Old  Timer,  I’ve  received 
quite  a number  of  letters  from  individuals 
wdio  think  that  I am  revealing  the  secrets 
of  the  magic  profession,  but  I would  like  to 
state  here  that  all  my  experiments  have  been 
original  with  me,  and  in  all  my  years  in  the 
klagic  field  I have  never  come  across  any 
similar  ones.  It  may  be  that  since  I have 
retired  some  devices  apparently  similar  to 
mine  have  come  out,  but  I wish  to  state  here 
that  I will  attempt  to  keep  my  devices 
strictly  within  new  and  unknown  fields,  and 
in  no  way  will  I attempt  to  present  to  the 
public  sleight  of  hands  or  ‘Black  Art’ 
tricks,  which  are  so  old  that  they  have 
whiskers  sprouting  out  all  over  them.  Some 
of  them  would  do  good  to  get  shaved  at 
least  once  every  hundred  years.”  I’ve  no- 
ticed that  also,  I added,  but  every  knock  is 
a boost,  you  know.  Then  thanking  him  for 
the  pleasant  evening  I had  enjoyed,  I de- 
parted. More  anon. 


2%  ° Oroiimg 

Fes’ff’Is  Wlhi©©! 


I By  H.  GERNS:tACK  I 

I (Continued  from  page  143)  [ 

this  were  not  so,  the  waves  could  overturn 
or  spin  the  car  around  on  its  axis,  with  de- 
structive effects  on  the  passengers. 

As  will  also  be  noted,  the  track  should 
he  so  designed  that  the  wheel  only  dips  into 
the  water  up  to  its  hubs.  In  other  words, 
three  cars  will  always  be  submerged,  while 
three  will  be  out  of  water  and  vice  versa. 

As  to  danger,  there  is  much  less  danger 
to  such  a device  as  this  than  will  be  found 
in  our  roller  coasters,  which  kill  scores  of 
people  yearly.  The  experience  we  have 
gained  from  submarines  during  the  war 
enables  us  to  build  the  cars  water-tight  and 
practically  free  from  all  danger.  Even  if 


riJtn  OUT  Hcnc* 


Mechanical  Engineering 

Learn  at  Home! 

Employers  everywhere  are  looking  for  men  with  me- 
chanical ability.  Splendid  salaries  and  rapid  advancement 
are  offered  those  with  special  training. 

There  is  an  easy,  delightful  way  in  which  you  can  learn 
right  at  home  in  spare  time.  For  28  years  the  Interna- 
tional Correspondence  Schools  have  been  giving  men  and 
women  just  the  training  they  need  for  success  in  mechan- 
ical engineering  and  more 
than  200  other  subjects, 

Hundreds  of  thousands  have  ' 
stepped  into  good  positions 
through  I.  C.  S.  help,  but 
never  were  opportunities  so 
great  as  now. 

Let  the  I.  C.  S.  help  you. 

Choose  the  work  you  like  best 
in  the  coupon,  then  mark  and 
mail  it  today.  This  doesn’t 
obligate  you  in  the  least  and 
it  will  bring  you  information 
that  will  start  you  on  a suc- 
cessful career.  This  is  your 
chance.  Don’t  let  it  slip  by. 

The  most  important  thing  you 
have  to  do  is  to  mark  and 
mail  this  coupon  now. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  6234,  SCRANTON.  PA. 

Explain,  ■without  obligating  me,  how  I can  qualify  for 
the  position,  or  in  the  subject,  before  which  1 mark  X. 


□ ELEOTRIOAL  ENGINEER 

□ Electrician 

□ Electric  Wiring 
21  Electric  Lighting 

□ Electric  Car  Running 

3 Heavy  ElectricTraction 
3 Electrical  Draftsman 
3 Electric  Maobine  Uesignor 
3 Telegraph  Expert 
3 Practical  Telephony 
3 9IE01IANI0AL  ENGINEER 
3 Mechanical  Draftsman 
3 Toolmaker 
3 Ship  Draftsman 
3 Machine  Shop  Practice 
3 Gas  Engineer 
” CIVIL  ENGINEER 
Surveying  and  Mapping 
_ MINE  FOUEM’N  ORENG'R 
3 ARCHITECT 
3 Arohiteotnral  Uraftsmen 
3 PLUMBING  AND  HEATING 
3 Sheet  Metal  Worker 
3 Navigator 


□ OnEMIUAli  ENGINEER 

□ SALESMANSHIP 

□ ADVERTISING  MAN 

□ Show  Card  Writer 

□ Outdoor  Sign  Painter 

□ RAILROADER 

□ ILLUSTRATOR 

□ DESIGNER 

□ BUSINESS  MANAGEMENT 

□ Private  Secretary 

□ BOOKKEEPER 

Q Stenographer  and  Typist 

□ Cert.  Pub.  Accountant 

□ Traffic  Management 

□ Commercial  Law 

□ GOOD  ENGLISH 

Q Common  School  Subjects 

□ CIVIL  SERVICE 
Q Railway  Mail  Clerk 

□ STATIONARY  ENGINEER 
Q Textile  Orerseer  or  Supt. 

□ AGRIOULTURB  |D  Spanish 

□ PoultryUalsing  Frencb 

□ Antomobiles  Italian 
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ACHROMATIC  TELESCOPE  MADE  UPON  NEW  SCIENTITIC  PRINCIPLES. 

Positively  such  a good  Telescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  ar© 
made  by  one  of  the  largest  manufacturers  of  telescopes  in  America;  we  control  entire  production; 
measure  closed  8 inches  and  open  over  2TA  feet  in  4 sections.  They  are  nicely  brass  bound,  with 
scientifically  ground  lenses.  Guaranteed  by  the  maker.  Every  sojourner  in  the  country  or  at  the 
seaside  resorts  should  certainly  secure  one  of  these  instniments,  and  no  farmer  should  be  without 
one.  The  scenerj^  just  now  is  beautiful.  A Telescope  will  aid  you  in  taking  views.  Objects  are 
brought  to  view 'with  astonishing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaid,  for 
onlv  99  cents.  Our  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  This  is  a grand  offer 
and  vou  should  not  miss  ii.  We  warrant  each  telescope  just  as  represented  or  money  refunded. 
Send' 99  cents  today.  To  dealers  6 for  Four  Dollars. 

EASTERN  NOVELTY  CO.,  DEPT.  67,  172  E.  93d  STREET,  NEW  YORK. 


MODEL  AIRfil..ANE  SUPPLIES 

Model  Airplanes 


IB  Hi  lid  «iin»d  fly 

Send  5<t 'for  catalog  oj=wr~V<nocked-down  scafe 

models  of  new  machines  , pai'VsV'fi^feo^s.ond  supplies. 

V/aidl tiraff  IREver*  (BlfS  BroaKriLwaiy.)  Bjt*in>(a)llillyini,N»V» 


Only  $1  00 

■ ==Down 


Keep  the  New  Ediscn  Amberola— Edison’s 
great  phonograph  with  the  diamond  stylus  — 
and  your  choice  of  records,  for  only  $1.00.  Pay 
balance  at  rate  of  only  a few  cents  a day. 
Hear  it  in  your  own  home  before  you  decide. 
Only  $1.00  down.  Write  today /or  our  New 
Edison  Book  and  pictures,  free. 

F.K.BABSON, Edison PbonograpliDist  *5l5E(iiiODBBi.,Cliicago 


ShooEVb^fliMdKeise 


g Do  away  witli  that  old  fash- 
ioned re])ort,  and  the  distiiib- 
anee.  .Avoid  tiiiu-lilng,  improve 
your  accuracy  and  enjoy  pre- 
cision shooting  anywhere  at  any 
time  with  a 

MAXIM 

SILENCER 

Price,  .22  cal.,  $0.00.  Send  6c 
in  stamps  for  catalog  and  book- 
let of  humorous  stories 
of  noiseless  shooting. 


r.  RICHARDSON’S  POLYPHASE  SLIDE  RULE 


i!»  has  the  regular  A,  B,  C.  and  D Scales;  also  a Cl  or 
n Polyphase  Scale.  Logarithm.  Sine  and  Tangent  Scales.  All 
graduations  are  printed  on  white  coated  steel  from  engine 
Ji.:  divided  plates.  These  Scales  are  accurate  and  will  retain 
if  their  accuracy  indefinitely.  They  are  not  affected  by  acids, 
!’•  alkalies,  water  or  grease.  Length  of  rule  10".  A 100  page 
Instruction  Book  which  teaches  all  there  is  to  know  about 
^ slide  rules,  is  sent  with  each  order. 

Price  of  the  Riehardson’s  Polyphase  Slide  Rule,  in  case 
,n  with  100  page  Instruetion  Book  $2.00. 

An  ideal  Slide  Rule.  It  is  low  priced  and  an  equal  to 
I?  any  other  rule  in  appearance,  accuracy  and  durability. 
Be  convinced.  Your  money  will  be  promptly  refunded  if 
you  ai*e  not  satisfied. 

|B  Send  for  our  40  page  catalogue  of  supplies.  It  describes 
rules  ranging  from  50c  to  $10.  each.  Instructions  in 
> Logarithms  and  Trigonometry  free  with  every  catalogue. 

!“  GILSON  SLIDE  RULE  CO.  NILES,  MICH. 

l5 


DRIVER  aCENTS  WANTED 


5'Pass*  Touring  

To  drive  and  demonstrate  1920,  4-cyl.,  37  H.  P.  BUSH  Car— Tim- 
ben  Bearings— Willard  Batteries— 2-  Unit  Stg.  & Ltg.— E^ill  B'loating 
Ajcel.  Write  at  once  for  the  best  Automobile  OfEer^ln  existence- 
don  ' t wait— prompt  shipments.  Money-back  gaarantee . 

■I  I ICLI  Address  J.  H.  Bush.  President^  Dept.  . 

9 w w n MOTOR  CO.f  6ush  Temple,  ChicagOi  lllinoit 

Learn  Autos  and  Tractors 

I Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

I . 5000  Graduates  making 

i ^ good.  Catalog  Free. 

■ 'leveland  Automobile  School,  1807E.24lhSt.,  Cleveland. 0 


one  of  the  cables  should  break,  which  of 
course  is  a possibility,  there  still  would  be 
another  cable  to  haul  the  car  back  to  safety, 
the  walled  track  preventing  the  wheel  from 
leaving  the  track  in  so  doing.  And  while 
one  cable  may  break,  it  is  perhaps  needless 
to  state  that  both  of  them  would  not  break 
simultaneously,  the  chances  not  being  one  in 
a million.  These  steel  cables  do  not  have  to 
he  very  heavy  either.  About  inch  to  Y\  of 
an  inch  in  diameter  will  carry  the  load  with- 
out much  trouble.  Remember  the  cables 
are  not  used  for  lifting  the  wheel.  They 
are  onl\^  used  for  pulling  purposes,  and 
this  amounts  to  only  a few  tons,  notwith- 
standing the  fact  that  the  wheel  with  its 
cabs  weight  several  hundred  tons. 

A progressive  sea-shore  amusement  Com- 
pany has  already  announced  its  intention 
to  build  this  wheel  at  Coney  Island  next 
year. 
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Tlh©  Latest 
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THE  “SOFT  SPOT." 

The  Pleasure  Seekers  now  travel  to  the 
“Soft  Spot.”  This  is  a large  balloon  filled 
with  comprest  air,  the  electricall>‘  driven 
compressor  being  stationed  below.  Sloping 
sides  cause  considerable  difficult}'  in  at- 
tempting to  get  out.  .\  pretty  little  slide  is 
the  entrance  and  as  Mr.  and  .Miss  Pleasure 
Seeker  shoot  thru  space,  they  suddenly  land 
on  the  balloon,  just  as  soft  a spot  as  a 
feather  bed,  hut  the  instant  that  they  hit 
the  balloon  with  a thud  the  displacement  of 
tite  air  in  it  causes  surrounding  individuals 
to  fall  down,  creating  a general  mix-up. 
The  attempts  to  get  out  of  the  bowl,  how- 
ever, arc  not  so  funny  to  the  Pleasure 
.Seekers  as  the.v  are  to  the  crowd  surround- 
ing the  pit. 

By  the  aid  of  four  or  five  assistants,  they 
eventually  manage  to  revive  sntficicntly  to 
enable  them  to  get  out  and  off  they  go  to 
the  “Hnmpty  Dumpty  M'heel.”  This  latest 
device  is  the  subject  of  a recent  patent 
issued  to  iMessrs.  Henry  and  Cliarles 
Brennig. 

THE  “HUMPTY  DUMPTY  WHEEL." 

The  couple  enter  one  of  the  cars  and 
make  themselves  comfortable.'  This  car 
rests  on  a circular  track  amph'  reinforced, 
which  track  has  several  “bumps”  in  it. 
Both  of  these  vertically  positioned  wheels, 
are  connected  to  a shaft  which  is  directly 
coupled  with  a motor  thru  a bevel  gear. 
The  shaft  causes  the  two  wheels  to  swing 
around  in  a horizontal  position.  At  the 
same  time,  the  bevel  gears  give  a vertical 
motion  to  the  wheels  upon  which  the  tracks 
are  mounted  so  that  two  simultaneous 
movements  are  at  the  same  time  noted  by 
the  couple.  In  addition  to  the  dizzy  feeling 
created  by  these  movements,  an  occasional 
bump  in  the  track  adds  to  the  confusion 
and  the  car  itself  oscillates  back  and  forth, 
attempting  to  remain  at  the  bottom  by 
gravitational  influence  but  acting  very  er- 
ratically, because  of  the  track  movement 
under  it.  This  causes  either  unconfined 
joy  or  a hypnotic  effect  upon  the  individ- 
uals. After  leaving  this  combined  carousel, 
roller  coaster  and  Ferris  wheel,  Mr.  and 
Miss  Pleasure  Seeker  wander  to  the  coal 
mine,  switchbacks,  witching  waves  and 
other  popular  amusements,  not  forgetting 
a balloon  ascent  taking  them  to  giddy' 
heights  and  finally  home,  ill  at  ease  tem- 
porarily, perhaps,  hut  “happy!”  ; 


Build  and  Fly  Model 

Aeroplanes 


Learn  about  Aeroplanes  and 
how  they  fly.  Build  a Moflel 
Aeroplane  that  will  fly  like  a 
real  one.  With  IDEAL  Seale 
Drawings  and  Building  and 
Flying  Instructions  you  can 
huild  exact  H ft.  duplicates  of 
famous  'planes.  Send  now  for 
Drawings  and  Instructions  for 
^ , the  one  .vou  want  to  build. 

N C-4  (V/2  ft.)  Naval-Curtiss  Seaplane 
DeHAVILLAND  Battle  Planed 
Curtiss  JN  4 D-2  Training  Plane 
Curtiss  Military  Tractor^ 

Bleriot  Monoplane” 

Nieuport  Monoplane  - . -j 

Taube  Monoplane  Postpaid 
Catalogue  of  IDEAL  Model  Aeroplanes  and  supplies. 
5c  if  you  write  at  once.  Regular  price  lOe.  None  Free. 
IDEAL  AIRPLANE  & SUPPLY  COMPANY 
Making  Model  Aeroplanes  Since  1911. 

159-161  Wooster  Street,  Cor.  West  Houston.  New  York 
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i35c 


FREE 

TO  PHOTOPLAY 
WRITERS 


A wonderful  book,  illustrated  with  100  potographs. 
of  stars,  directors,  producers,  scenes  in  the  filming, 
studio  interiors  and  exteriors.  Literally  takes  you 
on  tour  of  tlie  great  Motion  Picture  Studios. 

It  tells  how  Adrian  .lolmson,  author  of  300  produced 
photoplays  by  forinulating  a simple,  practical,  followable 
system  of  screen  writing,  has  brought  this  fascinating 
profitable  profession  to  your  very  door. 

It  is  a system  for  persons  of  average  intelligence.  You 
need  not  be  a "genius”  to  master  it. 

Send  no  money.  Get  this  beautiful  souvenir  book  today, 
for  the  asking. 


The  Adrian  Johnson  Photoplay  System 

1 1 1 American  Theatre  Building,  New  York,  N.  Y 

CONVERT  YOUR  BICYCLE  INTO  A 
MOTOR  CYCLE 

by  using  a STEFFET  MOTOE 
PK.tCTICAL  — RELIABLE.  In 
_ use  over  20  years.  Fits  any  bi- 

cycle.  Send  stamp  for  circulars. 


STEFFEY  MFC.  CO. 
Dept.  E,  5025  Brown  Street 


Phila.,  Pa. 


'We  want  one  exclusive  repre* 
. tentative  in  each  locality  to  use 
end  sell  the  new  Mellinger  Extra-Ply, 
’'hand  made  tires.  Guarantee  Bond  for 
I 8000  Miles.  (No  seconds).  Shipped  pre- 

paid  on  approval.  SamDlA  BCCtjonafarnished.  Ponot 
Doy  you  get  our  Special  Direct  Prices.  Wrifco 

MELLINCERTIRE  & RUBBER  CO. 

901  Oak  St.  Kansas  City,  Mo. 


Small  Steam  Engines  and  Boilers 

Gas  and  Gasoline  Engines,  Va 
H.  P.  up:  Tanks,  Pumps, 
Gears,  Model  Maker’s  Sup- 
plies. Get  our  Big  Catalogue 
sent  i)ostpaid  for  15c  (coin 
preferred)  or  stamps.  Re- 
funded first  order.  193  Pages 
— over  200  Illustrations. 
MODERN  ENGINE  &.  SUP- 
PLY CO.  346  Monadnock 
Block,  CHICAGO. 


Bmll  for  the  Owner 


Simple, 

Sturdy  constructioD 
Low  cost  of  up-keep 
and  operation.  Can- 
tilever springs  in  rear. 

Comfortable  E-Z  riding 

Wanted  STear™ 

newspaper  advertisinjr  in  dealers’  territory. 

Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO.,  46  Seneca  Faclorf,  FOSTOBIA,  OHIO 
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the  best  electrical  talent  available.  One  of 
the  problems  w’hich  has  to‘  be  solved  in 
this  direction,  is  the  production  of  a large 
amount  of  electrical  energy  or  else  its  con- 
trol by  the  single  phonograph  reproducer, 
so  as  to  supply  anj'  number  of  subscribers, 
from  one  to  one  hundred  or  more,  who 
might  call  up  simultaneously.  It  must  be 
remembered  of  course,  that  to  actuate  the 
electrical  circuit  and  telephone  receiver  at 
the  other  end  of  each  line,  requires  a 
certain  amount  of  energy,  sa}"  five  watts. 
Thus,  if  a hundred  subscribers  should  all 
be  put  on  the  line,  it  takes  300  watts  or 
one-half  kilowatt! 

A few  years  ago,  it  would  have  been 
almost  impossible,  as  simple  as  the  problem 
might  seem  electrically,  to  have  done  this, 
even  with  the  most  elaborate  apparatus  and 
telephone  amplifiers, — Init  now,  thanks  to 
the  wonderful  properties  of  the  versatile 
de  Forest  aitdion,  such  as  used  for  teleph- 
ony and  radio  amplifiers  today,  it  is  a 
relatively  simple  matter  when  properly 
worked  out,  to  cause  the  phonograph  re- 
producer of  the  Newsophonc  to  control 
several  or  even  several  hundred  horse- 
power of  electrical  energy,  if  necessary. 

In  the  Newsophone,  as  shown  in  one  of 
the  accompanying  drawings,  Mr.  Yeager 
shows  an  arrangement  which  he  has  tried 
out  very  successfully  in' some  of  his  experi- 
mental work,  whereby  a carbon  grain  mi- 
crophone (or  sound-sensitive  electrical  reg' 
ulating  apparatus)  is  acoustically  and 
mechanically  joined  to  the  mica  diafram 
of  the  phonographic  reproducer,  carrying 
the  unusual  saffire  stylus  which  runs  in 
the  groove  corresponding  to  the  voice 
record  on  the  cylinder. 

Some  time  ago,  when  Secretary  Daniels 
of  the  United  States  Navy  spoke  from 
America  to  the  President’s  ship,  the  George 
Washington  lying  in  Brest  Harbor,  France, 
a microphone  the  same  as  in  your  regular 
telephone  into  which  he  spoke,  regulated 
or  controlled  energy  nearly  100  horse-power 
ir  strengtn,  at  the  powerful  Arlington  radio 
Station  and  with  this  gigantic  power,  the 
radio  waves  corresponding  to  his  voice, 
vibrated  thru  the  ether  across  the  Atlantic, 
over  3000  miles. 


NEWSOPHONE  GREAT  AID  TO  THE  BLIND. 

One  of  the  great  possibilities  for  the 
newsophone, — a field  in  which  it  seems  to 
have  practically  everything  to  itself  it  would 
seem,  is  in  its  aid  to  the  blind!  Mr.  Yeager 
early  in  his  plans  for  the  possibilities  of  the 
Newsophone,  thought  of  this  great  boon  to 
humanity  especially  because  of  the  many 
blinded  war  veterans,  and  has  proposed 
this  matter  to  several  leading  people  in 
charge  of  the  welfare  of  blinded  soldiers 
and  sailors  in  various  countries,  and  re- 
ceived favorable  comments  on  it  from  such 
prominent  men  as  Mr.  Arthur  Pearson, 
Chairman  of  the  Blinded  Soldiers  and  Sail- 
ors Care  Committee,  of  England,  and 
several  other  people  of  note. 


DETAILS  OF  THE  NEWSOPHONE 
INSTRUMENT. 


The  Ncii’sophone  switch  hoard  for  dis- 
tributing the  news  to  the  various  subscribers 
resembles  the  regular  telephone  switch- 
board, with  which  most  of  us  are  familiar, 
with  the  exception  that  on  the  front  panel 
of  the  switch-board,  there  is  mounted  in 
rows,  the  various  phonograph  units.  Each 
phonograph  unit  comprises  a record  shaver, 
a recording  phonograph  and  reproducing 
phonograph.  The  recording  is  done  by  one 
of  the  attendants  speaking  thru  the  flexible 


I s hould 


worry  aDOur 
Pu  nctu  res 

Blowouts 


with  RES 


A written  guarantee  bond  of  5,000  miles  of  satisfactory  service  is  furnished  with  every 

order.  We  have  perfected  a simple  way  to  manufacture  these  NN*ER  ARMOR  TIRES.  Everybody 
knowsthat  FULL  VALUE  that  goes  into  any  article  manufactured  is  put  in  where  THEY  AKE  MADE. 
When  a tire  passes  from  the  factory  to  the  jobber,  and  then  through  the  dealer  and  there  is  a large  over- 
head expense  added  for  national  advertising,  the  price  is  double  or  more  than  the  actual  value  of  the  tire. 
The  middlemen  do  not  add  one  red  cent’s  worth  of  value  to  any  tire.  All  they  add  is  profits  and  expense. 

NN’ER  ARMOR  TIRES  are  Puncture  Proof,  prevent  blowouts  and  are  powerfully  built  for  rough 
usage;  and  best  of  all,  they  are  sold  direct  to  you~not  through  dealers.  NN*ER  ARMOR  TIRES  give 
you  your  money’s  worth  in  the  largest  sense  of  the  word.  You  cannot  find  another  tire  that  possesses 
all  these  features  at  the  p»*ice3  listed  below.  Don’t  deprive  yourself  of  the  economy  and  safety  gained  by 
the  use  of  NN’ER  ARMOR  TIRES.  Over  a hundred  thousand  satisfied  users.  Order  a complete  settoday. 


Size 

Armor 

Tire 

Heavy 

Tube 

Size 

Armor 

Tire 

Heavy 

Tube 

Size 

Armor 

Tire 

Heavy 

Tube 

28x3 

$3.75 

$1.50 

1.50 

33x4 

$0.25 

$1.90 

35x43^ 

$8.75 

$2.65 

30x3 

4.00 

34x4 

0.50 

1.95 

36x4K 

....  9.00 

2.70 

30x31-^...., 

4.50 

1.65 

3Rx4 

6.75 

2.00 

37x4)^ 

9.25 

2.75 

32x3^ 

1.60 

36x4 

7.00 

2.10 

34x6 

10.25 

3.10 

31x4 

6.75 

1.80 

33x4K 

8.25 

2 65 

35x6 

,....10.50 

3 15 

32x4 

c.oo 

1.85 

34x43^...  , 

8.50 

2.60 

37x6 

10.50 

3.25 

We  pay  all  express,  charges  when  complete  remittance  accompanies  order.  We  recommend  that  you 
remit  in  full,  thereby  saving  the  express  charges  and  the  C.  U.  D.  return  charges.  With  your  oidi^r  for 
NN'ER  ARMOR  TIRES  we  will  furnish  our  exclusive  agency  proposition,  which  will  give  you  an 
opportunity  of  establishing  a profitable  business  in  your  territory. 


Auto  Owners’  Tire  Factory,  Michigan  Ave.,  Dept.  85  Chicago 


NEW  MOTORS 


FACTORY  GUARANTEED  - ALL  SIZES  - IN  ORIGINAL  BOXES 


Your  Opportunity 


To  Buy  New  Guaronleed  Eleeliicil 
Appaiiiui  ol  Slindard  Minulacture. 


Single  Phase  Motors 

110-240  volts.  A.  C.,  60  cycle. 
1800  R.  P.  M.  with  pulley 


H.  P.J  111  volts.  Indue* 
lltfl.  full  losd  sUrl  • - 


H.  Pm  119-MI  vollt,  In- 
duction, full  loid  tUrl  • 


1L  H.  Pm  119-220  volts,  ri- 
VZ  conpressor 


$28*50 
$38*50 
$52*50 

T H.  P.  1U-1N  vein,  lepul-  CO 

• tion.  Kllb  tlldlnt  bi»  . • V / O*’’” 

$116*50 
$142*50 
$184*50 


0 H.  Pm  Hi  m volts. 
* ropulilon,  tlldini  bit 


0 H.  P..  110421  v< 
V ripuIsIoD,  sliding 


5H.  Pm  111-221  volts, 
repulsion,  tiidini  bisi 


Charging  Generators 

Suitable  for  all  lighting.  Battery 
Charging  and  Power 
Requirement 


t volts.  II  ompi  I- 
15  volts,  II  anp,  ’• 
41  volts,  I lOO.' 

111  V,  V/t  OBPk  h 
1llvoHi,f  inp.  I 
4lvoltl,9llo^ 

111  volU,1limlL- 
111  VOlIt,  2l  Afflp. 


MovlAi  Plehiro  Aro 
Qeneritorllv.,ISi. 


$19.50 

,$24.50 

$31.50 

$31.50 

$46.50 

$78.50 

$106.50 

$146.50 

$106.50 


Polyphdso  Motors 

2 and  3 phase.  A.  C.,  220  v. 
60c.,  1750R.P.M.,  complete 
with  base  and  pulley. 


‘/j  H.  P. 

1 H.P. 

2 H.  P. 

3 H.P. 


$46*50 

$64*00 

$81*00 

$96-00 


5 HP.  $112*00 


1H.P.bl|bipud,»ll 


2 pbiso  only  • 


$36*50 


Battery  Charging  Outfits 

To  Operate  on  A.  C.,  60  cycle,  single 
phase-  Voltage  as  specified. 


110421 V..  A.C.,  IS^wiHs, 


15  Vm  with  twHchboird  • 


110-220  v.,f Cm  151  waHt.  ^0g.5O 


lOv.wllhivitcbbcird 


111421  Vm  A.C..  175  wilti,,  $03*50 


24  vollSaWlUi  fwitobboard  ^ 


J1I-UI  Vm  A.0m  259  want,.,  $33*50 


II  volta.  with  awitchboard  ^ 


221  voHt,  2 phase,  HI  wiHi,  C 00 
24  V.,  without  twlfchboard  V / O*'''' 


WRITE  FOR  CATALOQ.  8ARCAINS  IN  MOTORS  AND  GENERATORS 


l-l  / SPECIAL 
I / ■ t P.,  17SQ  n.p.w 

ICempt^  cord,  plut  and  pulley 


MONEY  BACK 


WASHING  MACHINE  MOTORS 

Suitable  for 
operaiing 
Small  Cora- 

^ressora.*^ff«  ^ • ■■  Each 


$22-75 

[f«  am  mm  e-.i, 


GUARANTEE 


6UIADIIIA  TCDii^*  21%  required  en  all  orders.  Ralanee  0. 0. 0.  by 
JONimilll  ICIlmw*  Eipress.  Sl|ht  draft  with  Bill  of  Lading  ittacbod  by  frel{ht 


MANUFACTURERS*  DISTRIBUTER 

CHAS.  H.  JOHNSTON,  Box  12,  West  End,  Pittsburgh.  Pa. 


CHARGE  BATTERY  10c. 


F-F  B'atteiy  Boo.^teia  have  been  in  service  for  over  5 years  and  their  gi’owing  popularity  is  a reliable 
measure  of  their  ability  to  perform  the  service  for  which  they  are  intended. 

Oui‘  Increased  factory  space  is  buzzing  steadily  so  we  can  take  care  of  your  requirements. 


F-F  BATTERY  BOOSTER 


or  Magnetic  Rectifier  for  110-120 
Volt  60  Cycle  Alternating  Current 
Bantam  t>De  6-6  amp.  6 v.  battery.  $-15  Bantam  type  12-.'I  amp,  12  v.  battery  $-20 

-Ype  16-8  amp.  6 v.  battery....  24  'Pype  112-6  amp.  12  v.  battery..  24 

Type  166*12  amp.  6 v.  battery....  32  T>i3e  1612-7  amp.  12  v.  battery..  32 

Tj’pe  1626-12  or  7 amperes  in  combination  for  both  6 and  12  volt  batteries..  48 

Shipping  weight  complete  with  Ammeter  and  Battery  Clips.  11  to  1.1  pounds. 
All  outfits  do  the  same  work  except  as  to  time  to  complete  a charge. 
Include  postage  and  insurance  with  remittance  for  parcel  po.st  shipment. 
Ask  for  bulletin  No.  12  describing  these  and  other  F-P  charging  apparatus  of 
larger  capacities  and  of  other  voltages  and  cycles;  also  Boosters  that  operate 
on  Farm  Lighting  Plants  and  Direct  Current. 


THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohio 
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The  Road  to  Strength 

Have  you  found  it?  Are 
)OLi  satisfied  with  your 
present  condition?  Life 
is  a fight  of  the  fittest. 

'I'he  weak  are  trodden 
(.lown  by  the  strong.  It 
is  tlierefore  up  to 
\ou  to  prepare 
}'our.self  a n d 
build  up  that^ 
body  of 
}'ours  for 
the  fight. 

Enter  the 
c 0 n f 1 i c t 
and  Ije  a 
success.  No 
one  cares  for 
the  failure. 

Be  a Man  of  Strength  and  Power 

WlKit  I have  already  done  for  thousands  of 
others  I can  do  for  you.  I will  broadL-n  your 
shoulders,  deepen  your  chest  (increasing  your 
lung  power),  enlarge  your  arms  and  strengthen 
every  muscle  of  your  body.  I will  till  .vou  with 
vim  and  pep  so  that  you  will  be  admired  for 
your  perfect  physuiue  and  dominance  of 
strength. 

Send  for  MY  NEW  BOOK 

“Muscular  Development” 

It  tells  the  secret.  Handsomely  illustrated 
with  25  full  page  photographs  of  myself  and 
some  of  tlie  world’s  best  athletes  whom  1 have 
trained.  This  valuable  bool;  and  my  special 
offer  will  be  sent  on  receipt  of  10c,  stamps  or 
coin,  to  cover  cost  of  wrapping  and  mailing. 
Don’t  delay  1 Send  for  it  now,  while  it  is  on 
vonr  mind. 

EARLE  E.  LIEDERMAN 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 


Dept.  216 


203  Broadway 


New  York 


Don’t  Be  Satisfied 
With  a Little  Job  — 

Get  into  the  interesting,  growing.  Motion 
1‘icture  field.  High  Salaries  and  Good  Op- 
portunities await  the  trained  Electrician. 
The  Secrets  of  successful  illumination  used 
by  the  leading  theaters,  clearly  explained  in 

Motion  Picture  Electricity 

By  J.  H.  Hallberfl 

280  pages,  handsomely  bound,  profusely  illus- 
trated. A remarkable  book  by  a practical  electrical 
expert.  Explains  all  electrical  terms,  formulae  and 
principles,  resistance  and  resistance  devices,  electric 
service,  wiring,  lighting,  etc.  Also  contains  prac- 
tical suggestions  and  all  necessary  reference  tables 
on  wire  sizes  and  capacity,  weights  and  measures, 
heat  units,  etc.,  etc.  Explains  the  principles  of 
I'orrect  illumination,  both  inside  and  for  advertis- 
ing purposes.  Instructs  in  the  correct  projection 
of  pictures.  Gives  prices  of  equipment  and  cost 
of  operation. 

Price  $2.30  Postpaid 

This  book  will  help  you  to  advance  rapidly  in 
this  well-paying  profession. 

Decide  now.  to  fit  yourself  for  a bigger  job. 
Order  your  copy  today. 

CHALMERS  PUBLISHING  CO. 

Room  604,  516  Fifth  Ave.,  New  York  City 


30  DAYS  FREE  TRIAL 

and  freight  prepeM  on  any 
“RANGER”  bicycle.  Write  at 
once  for  our  big  catalog  and  special 
offers.  Select  from  44  styles,  colors  and 
sizes  in  the  ‘‘RANGER”  line. 

EASY  PAYMENTS  if  desired,  at  a 
small  advance  over  our  Special  Fac- 
tory-to-Rlder  cash  prices. 

You  cannot  afford  to  buy  without 
getting  our  latest  propositions  and 
Factory-to-Rider  prices. 

Boys,  be  a ‘‘Rider  Agent”  and 
make  big  money  taking  orders 
for  bicycles  and  supplies.  Get  our 
liberal  terms  on  a sample  to  intro- 
duce the  new  “RANGER”. 

Tires,  equipment,  sundries  and 
Hanger  VV®.  IS  everything  in  the  bicycle  line  at 
Electric  IS  half  usual  prices.  Write  today. 

Lighted  w8ni/Jr  lie  MB  CYCLE  COMPANY 

MotorftMo nlkllUDept.T-l07  Chicaso 


tube,  the  same  as  on  a business  type  Dicta- 
phone. Each  day  or  at  each  change  of  the 
news  period,  the  same  as  when  new  editions 
of  the  newspaper  come  out,  the  message 
records  are  removed  from  the  reproducing 
machine  and  new  ones  inserted.  The  old 
ones  are  then  sha\ed  at  any  convenient 
time  whicli  makes  them  ready^  for  the  next 
nc-ii'S  recording.  The  phonographs,  are  of 
course,  all  driven  by  electric  motors  and 
started  and  stopt  by  the  press  of  a button 
controlling  electro-magnets  actuating  on  the 
necessary  clutches  and  brakes.  The  various 
sections  of  the  switch-board  panels  as- 
signed to  the  respective  news  topics,  would 
be  labelled, — Social  news,  Sports,  Stock 
Markets,  Marriages,  etc.,  and  the  incoming 
calls  from  subscribers  for  tlicse  different 
classes  of  news  could  thus  be  instantly 
switched  to  the  respective  switch-board  sec- 
tion, and  the  operator  having  jurisdiction 
over  this  particular  news. 

For  smaller  localities,  the  inventor  has 
several  other  ideas  which  could  be  worked 
out  for  a lower  priced  equipment,  with  a 
small  switch-board.  For  these  small  dis- 
tricts it  would  not  be  necessary  to  have  a 
complete  phonograph  record  for  each  news 
item,  and  one  record  could  then  take  care 
of  several  items  such  as  Financial,  Social 
and  Sport  news.  The  machine  would  of 
course  be  calibrated  so  that  the  operator 
would  know  on  what  part  of  the  record 
each  news  item  was  recorded  in  the  same 
manner  as  the  regular  business  Dictaphone 
is  calibrated,  so  that  you  can  tell  on  what 
part  a certain  letter  is  recorded  by  know- 
ing between  what  scale  miml)ers  along  the 
record,  the  letter  was  recorded. 

LATEST  NEWS  VIA  POCKET  RADIOPHONE. 

Thus  far  we  have  seen  that  the  Xews- 
ophone  presents  itself  in  a very  practical 
manner  and  one  that  can  be  adapted  to  the 
requirements  of  practical  inter-communica- 
tion at  a reasonable  cost,  when  used  in  con- 
nection with  the  regular  telephone  service. 
However,  there  is  another  aspect  of  the 
Newsophone,  and  that  is  to  use  it  in  con- 
junction with  wireless  telephony. 

As  Mr.  Yeager  has  pointed  out,  and  has 
been  suggested  many  times  in  the  past  few 
years  by’  some  of  our  leading  radio  experts, 
including  Signor  Marconi  himself,  it  will 
probably  be  only  a very  short  time  before 
it  will  be  possible  for  anyone  to  intercept 
wireless  telephone  messages  from  a con- 
siderable distance,  thanks  to  a pocket  wire- 
less receiving  set  which  can  be  carried  in 
the  ordinary  coat  pocket.  In  fact  some  of 
these  sets  have  been  built  so  small  that 
they  will  easily  go  in  the  vest  pocket,  ex- 
clusive of  the  watch-case  receiver  which  is 
held  to  the  ear.  A great  dream  of  the 
future,  which  we  would  like  to  mention 
here  so  that  it  goes  on  record,  and  which 
most  probably’  the  readers  of  this  article 
will  live  to  see  before  a great  while,  is  the 
radio  distribution  of  news  by  central  news 
agencies  in  the  larger  cities,  to  thousands 
of  radio  stations  in  all  parts  of  the  world. 
Then  any’  one  can  simply’  "listen  in”  on  their 
pocket  wireless  set,  connected  to  the  near- 
est metal  body  such  as  a radiator,  iron  bed 
or  umbrella,  and  receive  the  “Latest  News.” 


X-RAYING  OLD  MASTERS. 

The  examination  of  old  masters  is  the 
latest  use  to  which  the  X-rays  have  been 
put.  The  results,  as  Major  G.  W.  C.  Kaye 
demonstrated  at  the  Royal  Institution,  are 
important.  He  showed  two  pictures  by 
Dutch  masters,  one  representing  the  Ma- 
donna and  another  the  Crucifixion.  In  the 
former  the  Madonna  appeared  to  be  look- 
ing at  something  which  was  non-existent 
on  the  canvas,  but  a radiograph  examina- 
tion proved  that  the  missing  something  was 
a child. 

In  the  second  picture  a woman  in  an  atti- 
tude of  prayer  was  discovered  to  have  been 
painted  over  what  was  in  the  original  the 
figure  of  a man  in  monkish  garb. 


ELECTRICAL— FIRES 

are  feared  by  all  fire  fighters. 
Water  or  ordinary  chemicals 
are  dangerous  to 
use  and  have  no 
effect  on  fire.  A 


breaks  electrical  arcs 
and  extinguishes  tlie 
fire  instantly.  It  can 
be  directed  into  elec- 
t r i c a 1 machinery 
witliont  damage  to 
apparatus  or  injury 
to  operator. 

Write  for 

Our  Agency  or  Distributors  Plan 

THE  NU-EX  FIRE  APPLIANCE  CO. 

COLUMBUS,  OHIO 


Nuxated  Iron  by  enriching  the  blood 
and  creating  new  red  blood  cells, 
strengthens  the  nerves,  rebuilds  the 
weakened  tissues  and  helps  to  instill 
renewed  force  and  energy  into  the 
whole  system.  Three  million  people 
use  it  annually.  Ask  your  doctor  or 
druggist. 


SAVE!  " alLLS 

DOCTOB  " 


With  this  Book  of  Over  1000  Pages 

-'"“^^Description  of  Diseases,  treatment  and 
^ prevention.  One  remedy  worth  cost. 
^SAVEOr"^  Saves  hundreds  of  dollars  a year. 

Board  binding.  $1.00  POSTPAID 


THE  F.  ADAMIK  CO. 
Dept.  6,  2040  Carver  Street 


Chicago*  111. 


WHAT  EVERY  GIRL 

SHOULD  KNOW 

SENT  PREPAID  FOR  ONLY  50c 

This  book  is  written  by  Margaret  Sanger, 
the  great  birth  control  advocate  and  con- 
tains information  never  before  published. 
Anyone  reading  this  book  cannot  help  but 
be  benefited.  It  is  highly  endorsed  by 
eminent  physicians.  Send  us  your  order 
at  once.  Don't  delay. 

Truth  Pub.  Co.,  Dept.  B.  T.,  1402  B’way,  N.  Y. 
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I By  ALBERT  V.  T.  DAY  | 

I {Continued  from  page  135)  | 
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might  be  discovered  in  the  rays  from  the 
sun  and  many  stars,  and  if  the  photo-elec- 
tric detector  could  be  made  sufficiently 
rapid  in  function,  it  might  disclose  such 
fluctuations  occurring  at  very  high  fre- 
quencies, for  instance  on  the  order  of  radio 
waves. 

It  seems  not  unlikely  that  explosions 
within  the  solar  atmosphere  would  produce 
sound  waves  affecting  in  some  manner  the 
radiated  light  intensity  with  a modulation 
of  corresponding  periodicity.  The  plung- 
ing of  meteors  into  the  sun  might  be 
HEARD  in  this  way.  The  rushing  meteor 
streams  of  Saturn’s  rings  might  also  be 
beard  by  their  irregular  light  reflection  as 
they  pass  thru  the  field  of  the  tele- 
scope. It  is  not  inconceivable  that  one 
might  even  listen  to  the  scintillating  waves 
and  dashing  sunlit  streams  of  another 
planet’s  waters.  These  speculative  pros- 
pects of  course  depend  on  the  assumption 
that  any  fluctuations  inherent  in  the  sun’s 
light  would  be  insufficient  to  drown  the 
effects  of  fluctuations  in  its  reflected  light 
caused  by  the  planet  or  other  reflecting 
object  under  investigation.  In  any  event 
it  seems  likely  that  many  clues  to  celestial 
phenomena  might  be  discovered  through 
light  fluctuations  not  sensible  to  the  eye. 

For  many  of  the  foregoing  purposes,  the 
optical  accuracy  of  a telescope  would  be 
unnecessary,  and  a relatively  enormous 
light-collecting  reflector  surface  could  be 
employed.  The  photo-electric  detector  could 
be  located  on  a mountain  eminence  to  re- 
ceive the  concentrated  superposed  light 
beams  from  a large  number  of  individual 
reflectors  mounted  on  lower  ground,  or  on 
an  opposing  slope.  If  it  were  in  any  way 
worth  while  and  expense  it  would  be  prac- 
ticable to  thus  cover  an  acre  or  even  a 
square  mile,  with  reflectors  thus  disposed 
to  coact  upon  a common  detector.  This 
system  would  be  efficient  in  requiring  only 
a single  reflection  of  the  received  light.  A 
very  simple  mechanical  scheme  has  already 
been  devised  for  composing  the  angular 
motion  components  of  the  reflectors  essen- 
tial to  render  their  reflected  beams  station- 
ary and  convergent  upon  their  common  de- 
tector. Substitution  of  a source  of  signal- 
ing light  in  the  place  of  the  detector  will 
project  the  artificial  light  for  outgoing  sig- 
nals, under  control  of  a modulating  circuit 
affecting  a synchronous  tilting  of  all  the 
reflectors. 

A slight  addition  to  this  reflector — direct- 
ing mechanism  will  enable  the  reflectors 
to  continually  project  a beam  of  reflected 
sunlight  from  one  planet  to  another,  under 
control  of  the  modulating  circuit.  In  this 
instance  there  will  be  no  limit  to  the  re- 
flecting area,  within  the  bounds  of  per- 
missible expense.  This  scheme  might  be 
employed  for  exchanging  signals  between 
Mars  and  the  Earth,  while  the  Earth  is  ob- 
served from  the  night  side  of  Mars  near 
the  horizon.  Each  planet  could  then  send 
its  reflected  sunlight  signal  from  its  day- 
light side,  and  detect  its  reply  signal  on  its 
night  side,  if  this  were  necessary  in  order 
to  avoid  interference  of  local  sunlight  with 
the  received  signal.  Obviously  the  com- 
munication could  be  rendered  continuous 
by  establishment  of  stations  encircling  the 
planets  at  suitable  intervals  of  longitude. 

Not  only  could  light  fluctuations  be  de- 
tected in  the  foregoing  manner,  but  the  ap- 
paratus could  also  be  adapted  to  detect  and 
measure  constant  lights  of  minute  in- 
tensity, by  employing  a periodic  rotary 
shutter,  for  instance  in  the  focal  plane,  to 
cause  fluctuations  in  the  light  received  by 
the  detector.  In  this  instance  the  fre- 
quency of  the  light  fluctuations  could  be 
chosen  for  maximum  efficiency. 


^Thz 

foreman  says 

“I  suppose  it’s  because  i used 
them  myself  when  I was  at  the 
bench,  but  it  does  seem  as  though  the 
best  men  in  the  shop  have  a prefer* 
ence  for  Starrett  Tools. 

“Of  course,  most  of  them  sort  of 
got  into  the  habit  of  relying  on  Star* 
rett  for  fine  work  when  they  were 
apprentices  and  journeymen. 

“Speaking  of  apprentices  — that  little  red 
book  there,  ‘The  Starrett  Book  for  Machinists’ 
Apprentices,'  has  saved  me  more  time  and 
helped  more  young  fellows  to  learn  how  to  do 
things  right  than  anything  else  in  the  shop. 

“When  a young  lad  asks  me  how  to  do 
this  or  that,  I usually  tell  him  or  show  him, 
and  then  ask  him  if  he  has  one  of  those  books. 
I’ve  noticed  that  as  soon  as  he  gets  one  of 
them  he  doesn’t  have  half  so  many  questions 
to  ask. 

“Starrett  gets  out  another  book,  'The 
Machinists’  Data  Book,’  that’s  just  about  as 
big  a help  to  the  experienced  machinist.  It’s 
got  all  the  tables  and  formulas  and  so  on  that 
he  ever  needs,  and  it  isn’t  cluttered  up  with 
a lot  of  engineers’  stuff  that  he  doesn’t  use. 

“Yes,  I bought  one  of  each  of  the  books 
down  at  the  hardware  store,  as  soon  as  they 
came  out.  They  cost  me  seventy-five  cents 
each,  but  they’re  wortli  it.” 

The  L.  S.  Starrett  Company 

THE  WORLD’S  GREATEST  TOOLMAKERS 
Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 

Machinists  the  world  over  have  put 
their  faith  in  the  accuracy  of  Starrett 
Tools  for  thirty-nine  years.  Write  for 
illustrated  Catalog  No.  21  (cr  -pM 
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glorious  chance.  Sena  Coupon  at  once— find  out  how  our  wonderful  Course  in  Practical  Aeronautics  will  give  you  the 
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Sep^the  Coupon  at  once  tot  full  partScufaie  of  oar  remark- 
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book’'Oppdftuhiti^  in  the  Airplane  industry."  i 
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new  book  ‘ ‘teportunitfes  to  the  Airplane  (ndaatrjr. ' * 
obligation.  Be  eare  to  tear  off  and  mail  coopon  today, 

AMERICAN  SCHOm,  OF  AVIATION/ 

431  & Dearborn  St.  Dept,  776  A Chicago  / Address, 


VANDERPOOL  MEN  MAKE  BIG  MONEY 


You  will,  too,  after  you  are  started.  Our  most 
successful  men  began  without  any  knowledge 
of  Tire-Rebuilding,  but  with  the  Vanderpool 
method  of  free  Home-study,  they  became  pro- 
ficient in  a short  time.  You  can  learn  in  a 
few  weeks  of  your  spare  time.  Vanderpool 
equipment  will  fit  you  out  for  first-class  work, 
INDEPENDENCE  AND  A BUSINESS 
OF  YOUR  OWN 

is  within  your  reach  at  tliis  very  moment.  Send  a 
Post  Card  for  our  books,  and  get  started  at  once. 


Is  Wliat  Vanderpool  users  say.  The  Vander- 
pool is  compact,  takes  little  space,  scientifical- 
ly arranged  that  you  can  turn  out  a great 
amount  of  work  in  a short  time.  Ask  any 
Vanderpool  user. 
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CONTENTS  OF 
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Development  in  Radio  Receivers 

By  R.  H.  G.  Mathews. 

An  Experimental  Wave-Tester 
for  Receiving 

By  Raymond  Evans. 

A One  Hundred  Mile  Radiophone 
and  Telegraph  Set 

By  IV.  I.  Winner. 

German  Radio  Instruments 

By  J^on  R.  Wilhelmi, 

A New  Inductance 

By  Pierre  H.  Bouchcron. 

Music  By  Radio  Spark  Tones 

By  Reverend  Georges  Dcsilets. 

French  Application  of  the  Mo- 
mentous Vacuum  Tubes,  Part  II. 
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What  **Radio  Omateur  News*’  Is;  j 

RADIO  AMATEUR  NEWS  holds  the  field  undisputedly  as  the  greatest  radio  m 
magazine  in  print  today.  In  point  of  circulation,  number  of  articles,  illustrations,  s 
RADIO  AMATEUR  NEWS  now  leads  all  other  wireless  magazines.  Take  for  g 
instance  the  April  issue  with  its  72  pages;  there  are  seventy-four  separate  purely  g 
radio  articles  and  107  illustrations.  Over  thirty-eight  thousand  copies  were  g 
printed  and  circulated.  = 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now  contains  72  pages  (or  more)  and  an  H 
artistic  cover  in  two  colors.  The  illustrations  average  120  every  month  and  there  are  from  60  ^ 

to  80  up-to-date  articles,  some  by  our  greatest  radio  scientists,  in  every  issue.  g 

RADIO  AMATEUR  NEWS  is  the  greatest  and  biggest  radio  magazine  in  print  today.  ^ 

RADIO  AMATEUR  NEWS  is  the  only  INDEPENDENT  monthly  wireless  magazine  iii  5 

existence.  It  caters  to  no  commercial  interests — it  has  no  boss  save  its  readers.  It  is  “differ-  ^ 
ent” — it  has  the  latest  radio  news.  It  is  a scientific  magazine  but  it  caters  largely  to  the  ^ 

RADIO  AMATEUR — it  is  by  and  for  the  Amateur.  It  is  published  by  the  publishers  of  the  = 

ELECTRICAL  EXPERIMENTER  (Science  and  Invention),  but  there  is  no  duplication  of  ^ 

articles  in  the  two  magazines.  Both  are  entirely  different — but  both  together  will  give  you  s 

ALL  the  radio  news  of  all  the  world.  Whether  you  are  a professor  or  an  Amateur,  get  a g 

sample  copy  or  order  it  from  your  Newsdealer  today.  — 

THIRD  $100.00  RADIO  PRIZE  CONTEST  | 

new  radio  contest.  The  third  one  offering  $100.00  in  prizes  began  in  our  May  issue.  ^ 
Now  that  the  summer  is  with  us.  most  of  our  radio  enthusiasts  wish  to  take  along  with  them  ^ 
a portable  radio  receiving  set.  The  new  prize  contest  was  inaugurated  for  this  very  purpose,  ^ 

i.  e.,  to  bring  out  new  ideas  not  only  on  portable  radio  outfits,  but  the  best  prize  will  be  given  ^ 

to  the  one  who  constructs  the  smallest  and  most  efficient  radio  portable  outfit.  This  prize  g 
contest  will  bring  forth  many  new  ideas,  and  here  is  your  chance  to  get  in  on  some  easy  money.  g 

For  full  particulars,  see  June  issue  of  RADIO  AMATEUR  NEWS.  = 
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U.S.  A PATENTS 


In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  “Patent  Advice” 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written  on. 


SPECIAL  NOTICE! 

Of  late  ii>e  have  received  so  inatiy  letters  -from 
our  correspondents  regarding  patent  advice,  that 
it  has  been  quite  impossible  to  publish  all  of  them. 


which  commodities,  etc.,  are  kept.  This  would 
prevent  the  application  of  the  table. 

Thirdly,  tlie  changes  necessitated  in  the  car 
itself  and  the  various  size  tables  would  make 
such  metiio<l  of  procedure  a great  inconvenience, 


Altho  printed  m the  smallest  type  possible,  we  ^nd  quite  costly.  It  would,  therefore,  be  much 
cannot  accommodate  more  than  ten  or  twelve  an^  better  to  use  the  small  collapsible  tables  now 

swers  a month  At  the  present  time  we  arc  about  market  for  purposes  of  this  nature,  hence, 

four  months  behind.  Of  course,  if  our  correspond-  ^ve  do  not  believe  that  even  tho  a patent  could 

ents  have  time,  no  harm  is  done!  H c would  pg  obtained  on  the  device,  it  would  prove  of 

hozvevcr,  advise  that  if  a quicker  answer  ts  zvanted,  commercial  value. 


correspondents  should  avail  themselz’cs  of  oiir  spe- 
cial serz'icc,  as  per  the  notice  printed  at  the  head 
of  this  column. 

All  letters  arc  anszvered  in  turn  as  they  come 


Electric  Piano. 

(388)  Mr.  B,  M.  Gritz  of  Adams,  Massachu- 


iiito  this  office,  and  for  this  reason  it  zvill  be  ini-  setts,  submits  a device  wliicli  he  claims  is  en- 
derstood  zvhy  it  takes  so  long  for  an  answer  to  be  tirely  original  in  the  form  of  an  electric  piano. 


publisht.  irm  correspondents  please  bear  this  in 
mind!’ — Kditok 


Each  key  will  make  contact  closing  a circuit  to 
magnets  which  in  turn  are  to  attract  the  hammers. 

J\.  We  regret  to  inform  you  that  your  idea  is 
not  original.  This  is  contrary  to  the  belief  which 
you  have  entertained.  A quite  similar  electric 


Automatic  Steam  Valve 

(385)  Mr.  Tohii  Burbank  of  Bruirswick,  Maine,  piano,  yet  simpler  than  yours,  was  descrilied  in 
sends  in  a drawing  of  a therinoradiator  valve  the  Electrical  Experimenter  fully  2)4  years  ago. 

escape  of  air  until  its  This  latter  was  even  so  arranged  that  it  could 


which  allows 


ring 
for  the 


temperature  reaches  about  80  degrees,  at  which  be  played  by  means  of  the  ordinary  “roll”  and 
time  the  mercury  in  a tube  i.s  caused  to  e.Kpand,  hence  we  do  not  believe  you  could  obtain  a patent 
the  expansive  force  closing  the  valve  successfully,  ou  llie  same. 

A plunger  action  in  the  valve  seat  itself  allows 
or  much  higher  temperature  without  damage  in 
any  way. 

A.  This  device  is  probal)ly  one  of  the  clever- 
est which  has  yet  come  to  our  attention,  and  we 
believe  that  it  will  be  extremely  practical,  be- 


Loading  Coil. 


(389)  Mr.  Duane  Ingraham,  of  Herminie,  Pa., 
sends  us  a drawing  of  a loading  coil  made  up  in 
three  parts,  one  perpendicular  and  two  hori- 


cause  it  can  be  clieaply  made,  is  fool-proof,  and  zontally  arranged  along  the  same  line,  saying 
seems  to  possess  all  those  features  which  are  so  "Could  I obtain  a patent  on  this  combination 
necessary  and  are  not  embodied  in  the  present  amateur  and  commercial  loading  coil  which  I 


radiator  valves. 


invented?  It  consists  of  two  coils  of  wire  and 


We  would  advise,  therefore,  that  you  get  in  four  switch  levers  for  control.  The  horizontal 


touch  with  a reliable  patent  attorney  and  have  a 
search  made. 

Transmitter  Diafram 

(386)  Mr.  A.  G.  Buckner  of  Portland,  Oregon, 
submits  a drawing  of  a telephone  transmitter  to 
the  diafram  of  which  is  attached  a coil  of  wire. 
This  coil  is  surrounded  by  another  stationary 
coil,  the  claims  being  that  a solenoidal  action 
will  take  place  between  the  two  coils,  allowing 
for  an  inductive  effect  from  one  coil  to  the  other. 


coils  are  arranged  .so  that  they  form  one  coil, 
the  vertical  one  extending  upward  from  the  cen- 
ter. The  latter  is  for  short  wave  lengths  and  has 
taps  at  every  inch,  the  former  for  long  wave 
lengths.  Dead-end  switches  are  included.  The 

entire  device  is  26  inches  long  and  12  inches  high.” 
A.  \W  could  not  advise  a patent  on  the  load- 
ing coil  whicii  you  lave  shown  in  your  diagram 
for  several  reasons;  first,  it  is  too  cumbersome, 
occupying  too  much  room.  vSecondly,  the  bank- 
wound  or  lionevcomb  coils  could  be  built  much 


XWI  dll  llH.im.l4VV-  V-llL-S-l  llL/lll  \JH\-  Wli  LVtL.  V.»  » • t >.  » . , . - , 

It  is  claimed  tliat  inasmuch  as  the  diafram  vi-  serving  the  same  purpose. 


brates,  the  device  should  work. 

A.  You  are  quite  right  in  assuming  that  when 
the  diafram  of  a receiver  vibrates,  particularly  if 
made  in  the  manner  you  describe,  that  a current 
will  be  induced  in  another  coil  which  could  be 
used  for  transmitting  purposes.  But  in  order  to 
receive  an  audible  signal  at  the  other  end  of 
this  line,  the  initial  energy  would  have  to  be 
amplified  about  i6,ooo  times  thru  aiidion  am- 
plifiers. 

You  must  remember  that  the  diafram  of  a trans- 
initter  vibrates  about  .005  of  an  inch  maximum. 
This  does  not  allow  for  a great  cutting  of  the 
magnetic  lines  of  force  in  the  primary  coil.  The 
additional  weight  applied  to  the  diafram  would 
also  tend  to  cause  a sluggish  action  on  its  part  and 
altho  the  plan  you  have  suggested  is  feasible,  we 
do  not  believe  that  it  would  be  .a  commercial 
success,  similar  ones  having  already  been  patented 
and  forgotten;  one  in  particular,  where  the  dia- 
fram had  a very  thin  perfectly  flat_  coil  of  wire 
attached  to  it,  this  being  in  juxtaposition  with  the 
stationary  coil,  also  of  the  pancake  type.  In 
this  way,  a much  greater  effect  was  noticed  but 
not  sufficient  to  produce  audible  transmission, 
without  amplification.  We,  therefore,  would  not 
advise  a patent  on  this  scheme. 

Collapsible  Automobile  Table. 

(387)  Mr.  Wm.  Kossen,  of  Brooklyn,  N.  Y., 
submits  a design  for  a table  to  be  attached  to  the 
back  of  the  front  seat  in  touring  cars,  said  table 
being  collapsible.  Stating  that  when  persons  de- 
sire to  camp  out,  they  would  have  good  use  for 
the  same. 

A.  We  do  not  believe  that  the  application  of 
a table  to  tlie  rear  of  the  seat  of  an  automobile, 
as  you  have  designed,  would  be  of  any  great  value, 
as  when  persons  desire  to  camp  out.  they  do  not 
generally  like  to  remain  in  the  car  in  order  to 
eat  their  lunch;  an  added  inconvenience  being  that 
crumbs,  etc.,  will  fall  into  the  car. 

Secondly,  large  cars  invariably  have  some  mode 
of  access  .into  the  rear  of  the  forward  seat  in 


riiirdly,  it  would  be  very  simple  for  anyone  to 
obtain  three  loading  coils  and  place  them  in  the 
position  they  occupy  in  your  diagram,  or  in  fact, 
in  any  other  position  which  would  answer  the 
purpose  just  as  well,  and  it  would  he  .impossible 
for  you  to  obtain  a patent  on  the  switches  and 
method  of  placing  the  switches  which  you  illus- 
trate; hence,  we  do  not  advise  now  or  any  other 
time,  the  patenting  of  simple  radio  apparatus  of 
this  nature. 


Dont  Lose  Your  Rights 

Before  disclosing  your  invention  to  any- 
one send  for  blank  form  “Evidence  of 
Conception”  to  be  signed  and  witnessed. 
A sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  “Evidence  of  Con- 
ception” sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  requesst.  Ask  for  them, — a post 
card  will  do. 
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Antenna  Switch. 


(390)  Mr.  Dominick  Siedlecki,  of  Schenectady, 
New  York,  submits  a drawing  of  an  antenna 
switch  constructed  on  the  principle  of  a balance. 
Pressing  on  either  side  opens  the  circuit  at  one 
end,  and  closes  another.  Three  contacts  are  used 
in  one  circuit,  and  two  on  the  opposite  swing  ol 
this  “balance”  switch.  The  correspondent  writes: 
“You  can  easily  see  by  the  .illustration  that  by 
just  one  short  snappy  movement  pressing  on  either 
knob,  opens  one  circuit  automatically;  closes  an- 
other. I have  constructed  a model  which  works 
very  well.” 

A.  There  is  nothing  new  in  the  device  which 
you  propose.  It  has  been  used  time  and  again 
in  radio  circuits.  In  add-ition,  it  is  good  for  only 
small  power,  falling  far  below  devices  presently 
on  the  market  even  for  these  low-power  circuits. 
Hence,  we  do  not  believe  that  patent  is  advisable, 
or  would  even  be  allowed  by  the  patent  office. 


Compound  Gasolene  Engine. 


(391)  Mr.  Joseph  Jakubowski,  of  Webster, 
Mass.,  asks  our  advice,  “Would  it  be  possible  to 
obtain  a patent  on  a gasolene  engine  made  to  run 
on  the  principle  of  a cross-compound  steam  en- 
gine? If  mixture  ex])lodes  in  No.  1 cylinder,  it 
coula  pass  on  to  another  cylinder.” 

A.  It  would  be  impossible  to  have  a gasolene 
engine  work  on  the  principle  of  a compound  steam 
engine,  the  reason  being  that  gasolene  when  once 
exploded  has  not  the  energy  which  it  would  have 
if  a new  mixture  were  allowed  to  enter. 


Of  course,  the  mixture  after  having  exploded, 
could  pass  into  a cylinder  forcing  another  piston 
out  to  a slight  extent,  but  the  added  efficiency 
from  this  other  cylinder  could  not  be  considered, 
when  the  added  bulk  is  taken  into  consideration, 
as  well  as  the  back  pressure  caused  on  the  No.  1 
cylinder. 


STATEMENT  OF  THE  OWNERSHIP,  MAN- 
AGEMENT, CIRCULATION,  ETC.,  RE- 
OUIRED  BY  THE  ACT  OF  CON(iRESS 
Of  august  24.  1912. 
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Booklet  free.  Highest  references.  Best  results.  Prompt- 
ness assured.  Watson  E.  Coleman,  Patent  Lawyer,  624 
P St..  Washington.  D.  C. 


Of  Electrical  Experimenter,  published  month- 
ly, at  New  York,  N.  Y.,  for  April  1.  1920. 

State  of  New  York,  j 
County  of  New  York,  ( 

Before  me,  a Notary  Public,  in  and  for  the 
State  and  county  aforesaid,  personally  appeared 
HUGO  GERNSBACK,  who,  having  been  duly 
sworn  according  to  law,  deposes  and  says  that  he 
is  the  Editor  of  the  Electrical  Experimenter,  and 
that  the  following  .is,  to  the  best  of  his  knowledge 
and  belief,  a true  statement  of  the  ownership, 
management,  etc.,  of  the  aforesaid  publication  for 
the  date  shown  in  the  above  caption,  required  by 
the  Act  of  August  24,  1912.  embodied  in  section 
443,  Postal  Laws  and  Regulations,  printed  on  the 
reverse  of  this  form,  to  wit: 

1.  That  the  names  and  addresses  of  the  pub 


lisher,  editor,  managing  editor,  and  business  mana- 
gers are:  Publisher,  Experimenter  Publishing  Co., 

233  Fulton  St.,  New  York  City;  Editor,  Hugo 


Gernsback,  233  Fulton  St.,  New  York  City;  Man- 
aging Editor,  Harry  Winfield  Secor,  233  Fulton 
St.,  New  York  City;  Business  Manager,  R.  W. 
DeMott,  233  Fulton  St..  New  York  City. 

2.  That  the  owners  are;  (Give  names  and  ad- 
dresses of  individual  owners,  or,  if  a corporation, 
give  its  name  and  the  names  and  addresses  of 
stockholders  owning  or  holding  1 per  cent  or  more 
of  the  total  amount  of  stock.) 

Experimenter  Publishing  Co.,  233  Fulton  St., 
New  York  City. 

Hugo  Gernsback,  233  Fulton  St.,  New  York  City. 

Sidney  Gernsback,  233  Fulton  St.,  New  York 
City. 

Mrs.  K.  Hymes,  233  Fulton  St.,  New  York  City. 

Harry  Winfield  Secor,  233  Fulton  St.,  New  York 
City. 

3.  That  the  known  bondholders,  mortgagees,  and 

other  security  holders  owning  or  holding  1 per 
cent  or  more  of  total  amount  of  bonds,  mortgages, 
or  other  securities  are:  (If  there  are  none,  so 

state.) 

None. 

4.  That  the  two  paragraphs  next  above,  giving 
the  names  of  the  owners,  stockholders,  and  security 
holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon 
the  books  of  the  company  but  also,  in  cases  where 
the  stockholder  or  security  holder  appears  upon 
the  books  of  the  company  as  trustee  or  in  any 
other  fiduciary  relation,  the  name  of  the  person  or 
corporation  for  whom  such  trustee  is  acting,  is 
given;  also  that  the  said  two  paragraphs  contain 
statements  embracing  affiant’s  full  knowledge  and 
belief  as  to  the  circumstances  and  conditions  under 
which  stockholders  and  security  holders  who  do  not 
appear  upon  the  books  of  the  company  _ as  trus- 
tees, hold  stock  and  securities  in  a capacity  other 
than  that  of  a bona  fide  owner;  and  this  affiant  has 
no  reason  to  believe  that  any  other  person,  associa- 
tion, or  corporation  has  any  interest,  direct  or  in- 
direct, in  the  said  stock,  bonds,  or  other  securities 
than  as  so  stated  by  him. 

• H.  GERNSBACK. 

Sworn  to  and  subscribed  before  me  this  Sth 
day  of  April,  1920. 

rsE.vL]  BEATRICE  K.  OWEN, 

Notary  Public,  New  York  County,  No.  57.  New 

York  Register,  No.  1129. 

(My  commission  expires  March  30,  1921.) 
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EARTHQUAKE  BREAKS  TWO 
CABLES  IN  THE  SOUTH 
PACIFIC  OCEAN. 

Two  earthquakes  occurred  in  the  South 
Pacific  Ocean  recently,  resulting  in  the 
breaking  of  both  South  American  cables, 
according  to  information  received  in  Wash- 
ington. 

An  examination  of  the  seismographic  rec- 
ords at  Georgetown  University  disclosed 
that  both  shocks  were  recorded  there,  the 
first,  which  was  of  considerable  intensity, 
at  1 :50  P.M.  and  the  second  at  6 :48  P.M. 
The  first  continued  until  2 :25  P.M. 

The  centers  of  the  disturbances  were 
estimated  at  3,800  miles  from  Washington, 
A report  on  the  breaking  of  the  cables, 
both  of  which  were  south  of  Callao,  has 
been  made  to  the  Navy  Department  by  the 
cable  companies. 

I TSi©  PIhiSi.iat©sim  i 

I By  CHARLES  S.  WOLFE  | 

I {Continued  from  page  151)  | 
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“Fine !"  snarled  the  Chief.  “Fine  and 
sarcastic ! But  it  won’t  work.  My  men 
found  the  spot  where  the  shot  was  fired 
from.  They  found  the  gun,  evidently 
thrown  away  in  haste  after  the  shot  was 
fired.  And  more,  within  a radius  of  fifty 
feet  they  found  a handkerchief  with  Coates’ 
initials  stamped  on  it  in  indelible  ink  for 
laundry  purposes.  Everything  points  to 
Coates.  Everything  but  the  fact  that 
Coates  couldn’t  possibly  be  in  two  places 
at  once.” 

“No,  hardly,”  agreed  Fenner.  “Well,” 
he  looked  at  me  humorously.  “Looks  as 
if  you’ve  got  yourself  mixed  up  in  another 
case,  Bill,  old  top.  I know  you  want  to  be 
in  on  it.  Look  me  up  in  the  morning,  will 
you,  and  we’ll  see  what  we  can  do.’’ 

“In — in  the  morning!”  sputtered  David- 
son. 

“Sure,”  said  Fenner,  wearily.  “With  no- 
body dead,  and  the  suspect  already  in  the 
toils,  you  don’t  expect  me  to  trot  out  at 
midnight,  do  you?  Here,  Chief,  relax! 
Where’s  those  extra  ’phones  ? Here — back 
your  ear  up  to  this,  and  lap  up  a ’phone  full 
of  this  stuff.  It’s  great!” 

But  a slammed  door,  and  a muffled  curse, 
told  us  that  the  overwrought  Davidson  had 
taken  himself  and  his  burden  of  responsi- 
bility off  to  fresh  duties. 

The  next  morning  Fenner  and  I made 
our  way  to  the  City  Hall.  Davidson,  burly 
and  heavy-eyed,  glowered  at  us  from  be- 
hind his  desk. 

“Any  rift  in  the  fog  this  morning?”  que- 
ried Fenner,  cheerfully.  “Have  you  fas- 
tened the  crime  on  Coates’  astral  entity?” 
"Fastened  it  on  nothing!”  savagely. 
“What  do  you  w'ant?” 

“Just  a slant  at  the  weapon,”  said  Fen- 
ner. “We’ll  begin  at  the  beginning.” 
Without  comment,  Davidson  produced  a 
modern  high-powered  rifle.  It  was  a wicked 
thing.  Its  sight  was  calibrated  for  ranges 
from  point  blank  to  fifteen  hundred  yards. 
Fenner  took  it  in  his  hands  and  turned  it 
over  and  over. 

“Sure  this  is  the  weapon  used?"  he  asked. 
“Empty  cartridge  in  it  when  found,”  re- 
plied Davidson,  promptly.  “Plain  evidence 
of  having  been  recently  discharged.” 
Watching  Fenner  closely,  I saw  a swift 
gleam  of  interest  light  in  his  eyes,  and  as 
suddenly  fade.  He  jerked  open  the  maga- 
zine. “You  took  out  the  rest  of  the  clip, 
of  course?”  he  asked,  carelessly,  as  he 
snapt  it  shut. 

{Continued  on  page  215) 


Learn  Telegraphy 

(Wireless  or  Morse) 

The  EASIEST,  QUICKEST, 
CHEAPEST  WAY 

AT  HOME 

In  Half  the  Usual  Time 

WITH  THE  OMNIGRAPH 

Just  Listen — The  Omnigraph  zvill  do  the  teaching’' 

The  Omnigraijh  is  an  Automatic  Transmitter  that  teaches  you  both  the  Wireless  and  ISIorse 
Codes,  at  liome.  without  any  expense  except  the  cost  of  the  maciiine  itself.  Merely  connect 

to  battery  and  your  Buzzer,  or  Buzzer 
and  Head  Phones,  and  the  Omnigraph 
will  send  unlimited  messages  by  the 
hour,  at  any  speed  you  desire. 

USED  BY  THE  U.  S. 
GOVERNMENT 

The  Omnigraph  is  used  by  the  Government 
in  testing  all  applicants  applying  for  a Radio 
License.  It  is  also  used  extensively  by  the 
large  Universities.  Colleges  and  Telegraph 
Schools  throughout  the  Country  for  teaching 
Wireless  and  ]\Jorse. 

Hundreds  of  the  Army’s  skilled  operators 
who  served  during  the  war  learned  with 
the  Omnigraph. 

Let  The  OMNIGRAPH  Teach  You  Wireless 


For  a few  dollars  you  can  have  a complete  outfit 
that  will  make  you  an  experienced  operator  in  the 
shortest  possible  time.  No  bard,  laborious  work — 
just  learn  by  listening.  The  Omnigiaph  is  adjustable 
so  you  can  start  receiving  messages  slowly,  gradually 
increasing  the  speed  as  you  become  proficient. 

Write  for  Free  Catalog 

Send  for  a catalog  to-day.  showing  the  3 different 
models,  $12.00  to  $28.00.  Every  Omnigraph  is  sold 
with  the  absolute  guarantee  that  you  must  be  satis- 
fied or  your  money  back,  for  the  asking.  Mail  the 
coupon  to-day — the  catalog  will  come  to  you  by 
return  mail. 

THE  OMNIGRAPH  MFC.  CO. 

26  L Cortlandt  Street,  New  York  City 


You’ll  be  surprised  how  quickly  you  will  attain 
speed.  Even  if  you  are  already  an  operator  the 
Omnigraph  will  help  you.  It  will  make  you  more 
proficient,  more  accurate  and  more  confident.  Thou- 
samls  of  Omnigraplis  are  in  use  tO'-day  and  thou- 
sands of  operators  owe  their  success  to  them. 


The  Omnigraph  Mfg.  Co. 

26  L Cortlandt  St,,  New  York  City 

Gentlemen 

As  per  youi’  ad  in  Electrical  Experimenter  pleas® 
mail  me  your  free  catalog  of  Oninlgraphs. 


Address 


City State. 


YOU  can  Easily  BUILD  This  PHONOGRAPH 


Send  Coupon,  Now — To-day  \ 


TREMENDOUS  SAVING  IN  COST 
You  don’t  need  to  be  a cabinet 
maker.  We  have  made  it  an 
easy  and  a pleasant  job  with 

Our  Simplified  Plans 

diagrams,  motor,  ready-built  horn,  cabinet 
pieces  and  all  metal  parts  complete.  You  do 
the  assembling,  6 models  to  choose  from. 

A few  hours’  work,  and  you  will  have  as 
fine  a type  of  phonograph  as  any  produced, 
and  at  a price  away  below  what  you  would 
pay  in  a store. 

KEEP  THE  SAVINGS  IN  YOUR  POCKET 

Machines  play  all  records,  have  a wonderful  tonal 
quality,  excelled  by  none.  No  need  now  for  any 
family  to  be  without  a phonograph  because  of  the 
cost.  THE  MAKAFONE  solves  the  problem. 
BUILD  IT  YOURSELF  AT  LESS  THAN  ONE- 
FOURTH  RKGLTLAR  COST,  but  equal  to  the 
high  priced  cabinet  machines.  Free  Records  with 
each  outfit.  SEND  TODAY  FOR  FREE  CATA- 
LOG and  full  particulars  of  our  wonderful  offer. 
Many  a manufacturer  got  his  start  in  this  way. 
Il'hy  not  you?  Build  machines  and  sell  to  your 
friends. 

Agents  Attention  XL"  and 

sell  these  machines  from  our  plans  at  a profit  of 
$50  to  $75  each.  Others  are  selling  two  and  three 
a week.  Here  is  your  opportunity  to  make  big 
money  and  become  ^ __  _ _ 

independent.!  Modern  Phonograph  Supply  Co. 
Pleasant  and  prof*  ■ 278  Springer  Bldg, 

itable  work,  * 313  So.  Clinton  St.,  Chicago,  III. 

I Gentlemen ; Please  send  me  full 
particulars  of  youi’  MaUafone  prop- 
osition, without  obligation  to  me. 


MODERN  PHONOGRAPH  SUPPLY  CO. 

£78  Springer  Bldg..  313  So.  Clinton  St.,  Chicago. 
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^ FILL  IN  THIS  COUPON  FOR 
yOUR  COPY  OF 

Our  New  80  Page  Cyclopedia  No.  22 
IT  IS  WAITING  FOR  YOU 


8XA!FE  

ELECTRO  IMPORTING  COMPANY. 

231  Fulton  St.,  New  York  City. 

1 enclose  herewith  6 cents  in  stamps  or 
coin  for  which  please  send  me  your 
latest  Cyclopedia  Catalog  No.  22  con-  j 
talning  80  pages,  200  illustrations  A 
and  diagrams,  including  Treatise 
on  Wireless  Telegraphy,  and  20 

Free  Wireless  Course  In  2^  ^ Full  size  fac-simile  of  our  catalog  just  as  it  looks  when  you  get  it 
" 1-4  INCH  THICK  WEIGHT  ALMOST  1-2  POUND 

200  Illustrations 


The  Elecii.*o  Ijnpoi'Tind  Co. 

231  FULTON  STREET  _ NEWWFfK 

"EVERYTHING  FOR  THE  EXPERIMENTER" 


IN  this  cyclopedia  you  will  find  all 
about  radio.  One  of  the  greatest 
catalogs  of  its  kind  in  print. 

You  will  find  in  it  dozens  of  wireless 
instruments  of  the  famous  E.  I.  Co. 
make.  Remember  always  that  this  com- 
pany was  the  FIRST  to  make  and  sell 
wireless  instruments,  the  first  wireless 
outfit  having  been  placed  upon  the 
market  by  them  in  1904.  The  E.  I.  Co. 
knows  how,  because  it  has  the  experience. 


Others  imitate  but  cannot  equal  E.  I.  Co. 
for  quality  and  workmanship. 

Other  things  you  will  find  listed  in  this 
catalog:  Electrolytic  Interrupters,  Bull- 

dog Spark  Colls,  Chemical  Outfits,  Code 
Practice  Sets,  Primary  Batteries,  Storage 
Batteries,  Hydrometers,  Volt  and  Amme- 
ters, Batterymeters,  Electrolytic  Recti- 
fiers, Rheostats,  Tesla  Coils,  Micro- 
phones, Loud  Talkers,  Electro-magnets, 


A Few  Interest- 
ing Things  from 
Catalog  No.  22 

Treatise  on  Wireless 
Telegraphy  by  H. 
Gernsback,  Editor 
Electrical  Experi- 
menter and  Radio 
Amateur  News  — 11 
big  pages,  3 Illus- 
trations. 

The  Wireless  Law  of 
1912 — all  about  It, 
what  you  can  do 
and  what  you  can't. 

How  to  receive  and 
send  Radio  mes- 
sages. 

How  far  you  can  send 
messages. 

Table  of  wave  lengths, 
of  principal  U.  S.  & 
foreign  Radio  high 
power  stations. 

How  to  receive  time 
signals  by  Radio. 

How  to  construct  an 
amateur  aerial. 

How  to  use  the  test 
buzzer. 

How  to  join  the  “Radio 
League  of  America" 
FREE,  including 
application  blank. 

Experiments  with  a 
pony  telephone  re- 
ceiver, with  6 il- 
lustrations. 

Experiments  with 
spark  coils. 

All  about  storage  bat- 
teries, how  to  test 
them,  recharging, 
etc. 

Tesla  experiments,  2 
pages. 

PPPP  with  this 
1 wonderful 

cyclopedia  — 2 0 cou- 
pons for  our  160  page 
Wireless  Course  in  20 
lessons.  350  illustra- 
tions, 30  tables.  Cat- 
alog explains  how  you 
can  get  this  Course 
absolutely  free. 


THE 
LIUEST 
CATALOG 
IN  AMERICA*’ 

X-ray  tubes,  Telephones,  Mognetos,  Low 
Tension  Transformers,  Books,  etc.,  etc. 
IN  A WORD  THE  MOST  COM- 
PLETE CATALOG  IN  PRINT 

ELECTRO  IMPORTING  CO. 

231  FULTON  STREET  NEW  YORK.  N.V. 
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i “No,”  demurred  Davidson.  "There  was 
; only  the  one  cartridge  in  the  chamber.” 

"Search  Coates  when  you  pinched  him 
last  night?”  quizzed  Fenner,  still  turning 
the  gun  over  speculatively. 

' "We  did  that,”  acquiesced  Davidson. 
"Why?” 

"Find  any  ammunition  for  this  or  any 
I other  gun  in  his  clothes?” 

"No,  but  that  signifies  nothing.” 

"True,”  granted  Fenner.  Suddenly  he 
handed  back  the  rifle.  “Whose  rifle  is  it?” 
He  fairly  shot  the  question  at  the  Chief. 
"Belongs  to  a man  named  Smith,” 

I grinned  the  Chief,  evidently  pleased  that 
the  query  had  found  him  prepared. 

"And  where  does  Smith  come  in?"  Fen- 
ner asked,  mildly. 

Davidson  grinned  with  huge  enjoyment. 
“He  is  a friend  of  Coates,”  he  said,  sweetly. 
"Coates  borrowed  it  from  him  day  before 
il  yesterday.  Anything  else?” 

“Yes,”  said  Fenner,  cheerfully.  “Trans- 
' portation  for  two  to  the  scene  of  the  shoot- 
ing, please.” 

We  boarded  a trolley  bound  for  Bloome- 
j ville.  "Can  you  let  us  off  at  the  place 

i where  the  motorman  was  shot  last  night?” 

Fenner  asked  the  conductor  as  we  handed 
him  our  complimentary  tickets. 

"I  can,”  replied  that  worthy,  grimly.  “I 
can  let  you  off  at  the  ex — act  spot.  I’ll  not 
forget  that  location  for  quite  some  time.  1 
was  on  the  back  end  when  Johnson  was 
shot.” 

Fenner’s  glance  at  me  spoke  volumes. 

' "Is  that  so?”  he  said,  interestedly.  “How 
did  it  happen?” 

"I  was  sitting  just  inside  the  rear  door, 
making  up  my  report  after  we’d  past  the 
I fare  limit  and  I’d  been  thru  the  car,”  said 
i the  conductor,  evidently  willing  to  talk. 

1|  "When  I heard  something  bang  against  the 
closed  front  door,  I beat  it  out  on  the 
front  platform,  and  there  was  Johnson  in 
i[  a heap.  I shut  off  the  power  and  give  her 
' the  air,  and  stopt  her.  Johnson  was  ‘out.’ 
I dragged  him  into  the  car,  and  somebody 
ij  dug  up  a half  pint,  and  we  got  him  con- 
i.  scions.  I ran  the  car  back,  and  he  rode  on 
the  front  platform  with  me,  holding  a 
, handkerchief  to  his  nose.  He  was  weak 
I and  shook  up,  but  game.  We  both  thought 
Coates  did  it.” 

|l  “Did  you  know  Coates?”  asked  Fenner. 

' “Sure!”  came  the  reply.  “He  worked  for 
i the  company  until  Johnson  threw  him  off 
when  he  was  drunk.  The  ‘super’  fired  him, 
then.” 

"Motorman?”  queried  Fenner. 

"No,  barnman,”  said  the  conductor.  “He 
repaired  cars  and  brought  in  cripples.” 
"Didn’t  you  get  off  and  look  for  him?  ” 
“Not  me!”  retorted  the  conductor.  “I 
didn’t  know  how  bad  Johnson  was  hurt  and 
I wanted  to  get  him  into  the  hospital  fast. 

I Here  you  are.” 

And  we  stept  off  at  the  place  where 
Johnson  was  shot. 

, The  road  lay  along  the  river.  On  the 
left  was  the  river  bank,  on  the  right  a gen- 
tle slope  led  up,  covered  with  small  trees, 
I thick  briar  bushes,  and  crawling  vines. 
' Fenner  turned  his  attention  to  this  hill. 

We  plunged  into  the  underbrush  and, 
following  a straight  line  from  the  point  in- 
dicated by  the  conductor,  came  to  a spot, 
much  trampled,  which  bore  mute  evidence 
of  the  activities  of  Davidson’s  men. 

' “Sit  down.  Bill,  and  make  yourself  at 
home  on_  this  historic  spot,”  chortled  Fen- 
ner, “while  I take  a look  around.” 

Nothing  loathe,  for  the  climb  thru  that 
tangled  underbrush  had  been  strenuous.  I 
sat  down  to  recover. 
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Emerson  Records 
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sound  box,  silent,  powerful 
spring  motor,  automatic  regula- 
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finished  in  Colonial  mahogany. 
The  metal  parts  highly  nickeled. 
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uiotors.  train  of  cars,  induction  coils, — in  fact,  the  number 
of  experiments  it  can  be  used  for  is  unlimited.  Buns  on 
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through  a transformer. 


Motors,  Electrical  Toys 
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construction  has  been  spared  to  make  them  the  best  that  money 


and 

Spe- 
a nd 


can  buy. 
Motors, 
era  tors 
Dynamos, 
e i a 1 1 i e s 
Novelties  that 
amuse  and  in- 
struct. Fans, 
U li  e o s t a t s. 
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Goods. 
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valuable  instruction  book  by  H.  P.  Gorman, 
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UBERtlf  BOUBS  RCCEPTfD 

L9FTIS  BROS.  & CO.,  The  National  Credit  Jewelers 


Send  for  Free 
Catalog 

There  are  128  pages  of 
Diamonds,  Watches,  Jewelry, 
all  priced  unusually  low. 
Whatever  you  select  w i i I be  sent 
prepaid  by  ua.  You  see  and 
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Electricity 

Learn  at  Home 

There  is  a wonderful  opportunity  right  now  for 
. boys  who  like  electricity.  Boys  who  are  ambitious 
I and  will  train  themselves  in  spare  time  can  step 
into  good  positions  and  get  experience  that  will 
give  them  a real  start  toward  success  in  life.  Good 
salaries  are  offered  with  rapid  promotion. 

' For  28  years  the  International  Correspondence 
ijjli  Schools  have  been  training  boys  for  success  in 
electricity  and  over  200  other  subjects.  They  will 
help  you  prepare  right  at  home  for  a position  in 
I the  line  of  electrical  work  you  like  best— or  in  any 
L. other  work  that  appeals  to  you.  Thousands  of  boys, 
Pill  through  I.  C.  S.  training,  have  stepped  into  fine 
^ ■!  jobs,  but  neverwere  opportunities  so  great  as  now. 


Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn’t  obligate  you  in  the  least, 
and  It  will  bring  you  information  that  may  start 
you  on  a successful  career.  This  is  your  chance. 
Don’t  letit  slip  by.  Mark  and  mail  this  coupon  noiv. 


riAR  OUT  Hinc  • 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6235,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  In  the  subject,  before  which  1 mark  X. 

□ CnEBIIOAL  ENGINEEU 
~ SALESMANSHIP 


ELEOTRIOAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Electric  MucblDe  Desigaer 
Telegraph  Expert 
Practical  Telephony 
&IEOIIANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Drahsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FORESrNORENG'R 
ARCHITECT 
Arcbltectnral  Draftsman 
PLUMBING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


□ ADVERTISING  MAN 

□ Window  Trimmer 
C Show  Card  Writer 

□ Outdoor  Sign  Painter 

□ RAILROADER 

□ ILLUSTRATOR 

□ DESIGNER 

□ BUSINESS  MANAGEMENT 
O Private  Secretary 

□ BOOKKEEPER 

Q Stenographer  and  Typist 
Q Cert.  Pub.  Accountant 

□ Traffic  Management 
Q Commercial  Law 

□ GOOD  ENGLISH 

□ STATIONARY  ENGINEER 

□ CIVIL  SERVICE 

□ Railway  Mail  Clerk 

□ Textile  Overseer  or  Snpt, 

□ AGRIOULTUUE  IQ  Spanish 

□ PoDltrjRabiog  iQ  Freneb 

□ AntomobUes  !□  Italian 
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i Handwriting  Tells  You  Secrets 

i-’ltt  Strengthen  your  character ! Develop  your  per- 
t i'  sonality  I Be  successful ! Find  out  what  holds  you 
- ]‘hack  I Know  your  faults,  your  virtues,  your  strength, 
your  weakness ! Know  what  to  cultivate  within 
yourself  and  what  to  figlit  so  that  you  may  make 
the  most  of  yourself.  By  Graphology  we  can  tell 
,you  these,  and  help  you  to  know  yourself. 

\ Know  your  friends ! Know  whom  to  trust  and 
whom  not  to  trust ! Is  a certain  friend — sincere, 
trustworthy,  energetic,  kind,  generous,  or  lazy, 
fickle,  deceitful,  irritable?  Send  us  sample  of  their 
handwriting  and  find  out.  Avoid  unhappiness  by 
knowing  the  truth  now  instead  of  later ! 
i Send  us  a dollar  and  specimen  of  handwTiting  for 
Informative  analysis.  (Critical- Analysis  $5.00.)  Our 
, , expert  Graphologists  will  analyze  it  carefully  so 
kijithat  in  business,  in  love,  in  everyday  friendships, 
«l)j|you  cannot  go  wrong.  Dollar,  back  if  yoti  are  not 
satisfied,  Unusual  offer  for  limited  time  only. 

Don’t  walk  in  the  dark  I Don’t  wait ! Send  today  I 


|!fRoberl  R.  Ross,  110  W.  40th  St.,  New  York 


By  the  time  I was  rested  Fenner  was  back 
at  my  side,  whistling  “Till  We  Meet 
Again”  lustily.  “Come  on,  old  timer,”  he 
said,  gleefully.  “Us  for  the  roadbed 
again.” 

“Find  anything?”  I demanded,  as  I scram- 
bled to  my  feet  and  followed  him  down 
the  hill. 

“Now,  now,”  he  reproved  over  his  shoul- 
der. “No  naughty  questions.  Don’t  be 
like  Davidson.” 

He  was  evidently  in  high  glee,  and  I was 
growing  excited.  I had  seen  the  mood 
once  before— about  a half  hour  before  I 
was  formally  introduced  to  the  “Educated 
Harpoon.” 

When  we  reached  the  roadway,  he 
paused. 

“Bill,”  he  said,  solemnly,  “do  I look 
crazy?” 

“No,”  I said,  mystified.  “What ” 

“Then  don’t  yell  for  help  when  you  see 
what  I do  next,”  he  begged.  “I  am  about 
to  look  under  a trolley  track.  It  is  an  un- 
dignified proceeding.” 

“What  the ” I began,  hut  he  was  al- 

ready prone  in  the  road,  his  finger  moving 
underneath  the  rails  and  between  ties. 

I glanced  up  the  track.  A trolley  was 
approaching,  bound  cityward.  “Look  out,” 
I warned.  “Here’s  a car.” 

“I’m  not  deaf,”  he  retorted,  as  he  scram- 
bled to  his  feet.  “Slop  him.” 

We  rode  back  to  the  City  Hall. 

As  we  entered,  Davidson  was  about  to 
leave.  “Hello,  you  fellows,”  he  greeted. 
"I  was  just  going  to  leave.  The  mystery 
is  cleared  up.” 

Fenner’s  face  fell.  “Who ” he  began. 

Davidson  laughed.  “It  shows  what  hav- 
ing a fixed  notion  of  a thing  will  do  to 
your  thinker,”  he  said.  “Coates  didn’t  do 
it,  after  all.  I’ve  turned  him  loose.  We 
rounded  up  a guy  that  I think  will  confess 
in  a couple  of  hours.” 

Fenner  was  grinning  again.  “Is  that 
so?”  he  asked,  mockingly.  “Well,  Chief, 
that’s  too  bad.  Now  you’ll  have  to  hurry 
and  arrest  Coates  all  over  again.  For  he 
certainly  did  do  it.” 

Davidson’s  jaw  dropped.  “W’hat  the 
Hell  are  you  talking  about?”  he  demanded. 
“He  couldn't.  He  was  in  Lowrey’s  pool 
room ” 

Fenner  broke  in  earnestly.  “Go  and 
round  him  up  again  as  quickly  as  you  can. 
Chief.  I'll  show  you.” 

We  sat  waiting,  Davidson,  Fenner  and  I, 
in  the  Chief’s  private  office  when  two  de- 
tectives brought  in  Coates.  He  was  very 
angry.  _ 

“Ain’t  3’ou  done  with  me  yet?”  he 
snarled.  “\Miat  do  you  want  with  me 
now  ?” 

Davidson  turned  quizzically  to  Fenner. 
Fenner  gazed  a long  minute  at  Coates. 
Then  he  reached  for  a pad  of  paper,  and 
took  a pencil.  “Come  here,  Coates,”  he 
said,  “and  watch  me.” 

Coates  stood  by  his  shoulder,  and  Fenner 
sketched  rapidly. 

As  he  watched,  Coates’  face  blanched, 
the  sweat  stood  out  on  his  forehead.  Then 
suddenly  he  broke  out  hoarsely,  “Yes, 
you’ve  got  me.  That’s  how  I pulled  it  off. 

I confess,  Davidson.  It  was  me.  And  I’m 
glad,  damned  glad,  I didn’t  croak  him. 
With  this  slick  guy  after  me,  it  would  be 
me  for  the  chair.  Lock  me  up.” 

Wffien  Coates  v/as  gone,  Davidson  turned 
to  Lenner.  “Show  me,”  he  demanded, 
briefly. 

Lenner  laid  the  diagram  he’d  been  sketch- 
ing before  us.  As  I glanced  at  it,  I started. 
Davidson  stared  perplexedly.  “Looks  like 
Greek  to  me,”  he  said,  dubiously. 

“It  was  clear  enough  to  Coates,”  exulted 
Fenner.  “Those  are  electrical  symbols. 
Chief.  He’s  an  electrician,  you  know.  I 
got  wise  when  you  showed  me  the  gun  this 
morning.  The  first  thing  that  struck  m.e 
(Continued  on  page  218) 


My  advice  to  you  is  to 

start  right  now  to  take  my 

HOME  COURSE 
IN  AVIATION 

and  prepare  to  fill  one  of  the 
big  jobs  later.  Wonderful  op- 
portunities. Trained  men 
in  bl?  demand.  Prepare  now 
for  big  future.  Lessons  are  easy 
to  understand.  Write  TODAY  for 
my  FREE  BOOK,  “The  Science 
r>  n o of  Aviation/*  and  I will  send  i* 

former??  Thi?d  Ace  fnd  write  you  a personal  letter 
CbeBoyalFlyioerCorps.  that  Will  interest  you.  Address: 

CAPT.  GEO.  F.  CAMPBELL,  Chief  Instructor.  National 
Aero  Inslilule,  916  South  Michigan  Ave.,  Depl.  7446,  CHICAGO 


What 
15  Cents 

Will  bring  want  to  keep  posted 

You 


The  little  matter  ol  IS  cts.  In  stamps  or  coin  will 
bring  you  the  Pathfinder  13  weeks  on  trial.^The 
PathfinderisanDlustratcd  weekly,  published  at  the 
Nation’s  center,  for  the  Nation;  a paper  that  prints 
all  the  news  of  the  world  and  tells  the  truth 
andonlythe  truth;  now  In  Its  27th  year. 
This  paper  fills  the  bill  without  emptying 
the  purse;  It  costs  but  f 1 a year.  If  you 


on  what  going  on 
In  the  world,  the  least 
expense  of  time  or  money, 
this  Is  your  means.  If 
you  want  a paper  In  your 


Nations 

Capital 


Washington  has  become 
the  World’s  Capital  and 
reading  the  Pathfinder  is 
like  sitting  in  the  inner 
council  with  those  who 
mold  the  world's  destiny. 
cere,  reliable,  enter*  W ' ■ ■' 

i taining,  wholesome,  the  Pathfinder  Is  yours. 
If  you  would  appreciate  a paper  which  puts 
everything  clearly,  briefly — here  It  is.  Send 
15c  to  show  that  you  might  like  such  a 
paper,  and  we  will  send  the  Pathfinder  on 
probation  13  weeks.  The  15c  does  not  repay 
us,  but  w’c  are  glad  to  Invest  in  new  friends. 

THE  PATHFINDER,  Box  976 , W,iIilii(ton,  D.  C. 


LEARN  HOW  TO  BREATHE-RITE  FOR 
HEALTH  Snorenomore” 
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without 
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Endorsed  by  \ J)  and  alumi 
Physicians  num  pads 

At  Best  Supply  Houses  or  sent  direct  for $2.00 

Booklet  Free 

BREATHE-RITE  €0.,  Dept.  2,  Ann  Arbor,  Mich. 

men  with  training  are  in  de- 
mand. For  more  than  a quarter 
of  a century,  this  school  has 
been  training  men  of  ambition  and  limited  time,  for  the  elec- 
trical industries.  Condensed  course  in  Electrical 

enables  grad- 
uates to  se- 
cure good 

positions  and  promotions.  Theoretical  and  Practical  Elec- 
tricity. Mathematics,  Steam  and  Gas  Engines  and  Mechani- 
cal Drawing.  Students  construct  dynamos,  install  wiring  and 
test  electrical  machinery.  Course  with  diploma  complete 


Electrical 


Engineering 
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In  One  Year 

Over  3000  men  trained.  Thoroughly 
equipped  fireproof  dormitories,  dining 
hall,  laboratories,  shops. 

Free  catalog.  28th  year  opens  Sept.  29,  1920 

BLISS  ELECTRICAL  SCHOOL 

260 TAKOMA  AVENUE,  WASHINGTON.  D.C. 


^Send  To-day  for  the^ 

^ “Electrical  Worker  s Friend  * 

An  electrical  book  of  66  motor  * A aa 
drawings  with  complete  instruc-  V ^M.XJXj 
tions  for  rewinding  and  reconnect-  ■ 
ing  A.C.  motors.  Special  at  “ 

Or  write  for  full  particulars  of  this  valuable  book 
SMITH  & SMITH  PUBLISHING  CO. 

Dept.  B.  1524  Lowrie  St.,  N.  S.,  Pittsburgh,  Pa. 
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Build  This  Car. 

This  nifty  little 
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line motor, 
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are 
rnished 
us  and 
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STAMMER  MORE 

Kill  the  fear  of  stammering.  Ee-education  the 
key.  The  tvldely  famed  Hatfield  Method  fully 
outlined  in  an  accurate,  dependable,  worthwhilf 
book— "HOW  TO  STOP  STAMMEBING”  It 
has  Inspired  thousands,  Order  a copy  today.  THE  HAT- 
FIELD INSTITUTE.  109  N.  Dearfiorn,  Chieago.  Illlnolf 
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THE  MOORHEAD 
t EEECTRON  RELAY 


PRESENTING  TWO 
NE ITTYPES  OF 
VACUUM  TUBES  FOR 
EXPERIMENTERS 


THE 

MOORHEAD 

PERFECT 


THE  MOORHEAD  VT 
AMPLIFIER  OSCILLATOR 


VACUUM  TUBE  COMBINATION 


— perfected  to  meet  the  increasing  demand  for  tubes  of  superior  efficiency,  wherein  all 
desirable  characteristics  are  combined  without  subordinating  any  essential  elements.  A 
combination  of  two  or  more  VT  tubes  as  amplifiers  zvith  an  Electron  Relay  as  the  initial 
detector  or  oscillator  is  the  'ideal  receiving  combination  for  long  distance  amateur  or 
long  wave  reception.  Both  types  of  tubes  are  rugged  in  construction  and  unqualifiedly 
guaranteed.  |i 


THE  MOORHEAD  THE  MOORHEAD  VT 

ELECTRON  RELAY  AMPLIEIER-OSCILLATOR 


The  Electron  Relay  is  the  original  tubu- 
lar vacuum  valve  brought  out  by  this 
company  in  1915,  now  supplied  with  the 
standard  four  prong  base  for  conveni- 
ence. This  tube  has  the  familiar  “his- 
sing” point  and  low  B battery  potential 
characteristic  of  the  perfect  vacuum  de- 
tector. Of  all  vacuum  tubes  the  Moor- 
head Electron  Relay  is  the  most  efficient 
spark  receptor. 


The  VT  Amplifier-Oscillator  is  the  Navy 
SE  1444  “hard”  tube,  and  is  designed  and 
manufactured  expressly  for  amplification 
and  oscillation  purposes.  Particular  at- 
tention is  invited  to  the  large  amplifica- 
tion constant  of  this  tube.  Recent  official 
Navy  tests  show  conclusively  that  the 
Moorhead  VT  tube  has  a higher  ampli- 
fication constant  than  any  other  vacuum 
tube  known  to  the  radio  art. 

Price  — $7  each.  Immediate  de- 
liveries. Order  from  your  dealer 
or  remit  direct  to  address  below. 


Price  — $6  each.  Immediate  de- 
liveries. Order  from  your  dealer 
or  remit  direct  to  address  below. 

Both  tubes  licensed  under  the  DeForest  Audion  and  Fleming  Patents. 


TtFKVERS— write  for  prices  PAPIPIP  RADIO  filTPPTIFfi  PO  AMATFVRS— write  for  de- 
and  particulars.  JT/VV.jiriAj  JN/TIAIW  scriptive  literature. 

DISTRIBUTORS  FOR  THE 

MOORHEAD  LABORATORIES  INC. 

638  MISSION  ST.  ::  SAN  FRANCISCO  ::  ::  CAL. 

REFERENCE,  THE  AMERICAN  NATIONAL  BANK,  SAN  FRANCISCO. 

Eastern  Distributors — Atlantic  Radio  Supplies  Company,  8 Kirk  Place,  Newark,  N.  J.,  Telephone,  Market  1575 
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DON’T  FOOL 


Electrical  hxperimenfe^^^Jun^  imr 


WITH  PHYSIC 


Don’t  try  to  doctor  your- 
self back  to  health  and 
strength  with  so-called 
"remedies”  for  constipation, 
biliousness,  or  any  other 
chronic  ailment  or  weak- 
ness. It  can’t  be  done.  No 
real  MAN  was  ever  made  by 
anything  that  came  out  of 
a bottle — booze  or  any  kind 
of  patented  "restorative.” 
Look  the  facts  squarely  in 
the  face;  You  can’t  go  on 
indefinitely,  if  you  feel  like 
a wreck  each  morning  and 
want  a bracer  before  you 
go  to  work ; you  can’t  get 
anywhere  in  your  business 
or  profession  if  the  poison 
from  constipation  is  infect- 
ing your  vital  organs  and 
beclouding  your  brain ; you 
can’t  win  out  if  any  chronic 
ailment  or  weakness  has  a 
grip  on  you. 

(Jod  made  you  and  God 
made  Nature  — and  Nature 
is  the  only  doctor  who  can 
restore  your  vitality  if  it 
is  gone ; it  makes  no  differ- 
ence whether  it  was  lost 
througli  overwork  or  worry 
or  illness. 


STRONGFORTISM 


STRONGFORT 
The  Perfect  Man 


IS  NATURE’S  WAY 


Strongfortism  is  simply  taking 
advantage  of  the  marvelous 
power  of  recuperation  implanted  by  Nature  in  every  hu- 
man organism;  the  force  that  healed  frightful  wounds 
in  France,  when  surgeons  simply  helped  Nature  to  do 
the  work;  the  power  that  has  made  strong,  healthy, 
vigorous  men  out  of  thousands  of  my  pupils,  who  came 
to  me.  many  of  them,  broken  down  human  derelicts, 
hopeless  that  anything  could  ever  restore  their  lost 
virility.  Learn  about  this  wonderful  force  within 
yourself ; you  can't  afford  not  to  know  about  it.  Rend 
for  mv  FREE  BOOK.  “PROMOTION  AND  CON- 
SERVATION OF  HEALTH.  STRENGTH  AND 
MENTAL  ENERGY.”  It  will  tell  you  how  Slrong- 
fortism  will  enable  you  to  COME  BACK;  how  to 
improve  yourself  100  per  cent.  Rend  three  2c  stamps 
to  cover  postage  and  packing  and  I will  mail  you 
a copy  at  once. 


LIONEL  STRONGFORT 


Physical  and  Health  Specialist 
1281  Strongfort  Institute  NEWARK,  N.  J. 


/2  SAVED 

GET  OUR 

BIG  BOOK^^^ 


DO  YOUR  OWN 
PLUMBING  & HEATING 
NEW  CUT-TO-FIT  PLAN 


You  can  install  your  own 
complete  heating  or  plumbing 
system  by  this  method  as  well 
as  a practical  plumber.  You 
save  time,  high  labor  costs 
and  unused  materials.  All 
parts  come  to  you  Cut-to-Fit 
with  plans  and  Infor- 
mation  furnislied  by  our 
Engineers.  Our  whole- 
sale prices  save  you  % 
the  first  cost. 


Make  Your  Property 
Worth  50%  More 


and  do  the  work  your- 
self. Home  improvement 
is  your  best  investment. 
Our  hot-water  and 
steam  heating  plants, 
pipeless  furnaces,  water 
supply  systems  and 
plumbing  supplies  are 
the  most  modern  made. 


factory.  Send  Today  for  the 


They  are  Guaranteed  satis- 


Handy  Man  Book 


It  illustrates  more  than  10.000 
different  plumbing  and  heating 
fixtures  at  our  low  wholesale 
prices.  It  contains  information 
invaluable  to  the  property  owner, 
farmer,  carpenter  or  contractor. 
You  can  tell  just  what  your  im- 
provements will  cost.  It  explains 
our  plan  in  detail. 


We  have  spared  no  effort  or  ex- 
pense ill  preparing  this  valuable 
book.  To  keep  from  sending  it 
broadcast  to  uninterested  persons 
we  ask  a temporary  deposit  of 
25c  which  will  be  refunded  with 
your  first  order.  Send  for  it 
today. 


HARDIN-LAVIN  CO. 


40  years  at  45I0-20G.  Cottage  Grove  Avenue,  Chicago 
$500,000.00  Factories  Back  Our  Guarantee 
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was  the  fact  that  only  one  shell  was  in  the 
gun.  Now  if  I was  out  man  hunting  with 
a high-powered  rifle,  I’d  have  the  whole  clip 
of  four  or  five  right  in  the  magazine,  so 
that  if  I missed  the  first  shot  I'd  have  four 
more  chances.  And  then — there  was  the 
trigger.  Did  you  notice  that  bright  scratch 
on  its  dull  surface?  Well,  no  human  finger 
leaves  a mark  like  that  when  it  squeezes  a 
trigger.  That  settled  it.  Friend  Coates  went 
out  into  that  underbrush,  carefully  estimated 
distances,  took  actual  sight  of  the  height 
of  Johnson’s  head  above  the  ground  and  all 
those  little  details,  and  set  up  his  gun  aimed 
right  where  Johnson  was  bound  to  be  at 
a given  instant. 

“He  erred — about  an  inch  in  a matter  of 
four  hundred  feet.  Then’’ — Fenner  fished 
in  his  pocket  and  brought  out  a little  metal 
contrivance,  a cross  bar  attached  to  two 
springs,  and  continued — “he  cocked  the  gun 
and  placed  this  bar  around  the  trigger.  Be- 
hind this  he  fixed  a solenoid — an  electro- 
magnet.” He  paused  to  let  this  sink  in. 

“Then  he  ran  a wire  on  one  side  of  the 
circuit  down  to  the  track.  There  is  an  iron 
drain  pipe  crossing  the  roadway  about  there 
and  he  ran  his  leads  thru  that.  He  picked  a 
tie  from  which  the  spikes  have  loosened 
slightly,  and  beneath  the  rail  he  arranged  a 
strap  switch.  See?  IV hen  the  weight  of 
the  car  crost  the  rail  at  that  point  it  closed 
the  circuit. 

“But  the  weight  of  any  car  crossing  it 
would  close  the  circuit,  so  he  had  to  devise 
a way  to  get  Johnson,  and  Johnson  only. 
He  knew  the  schedule,  and  he  knew  that 
Johnson  must  pass  there  within — say — ten 
minutes  of  a given  time.  He  knew  that 
after  the  car  preceding  Johnson’s  had 
past,  nothing  could  come  along  the  rail  ex- 
cept Johnson’s  car.  So  he  cut  another 
switch  into  the  line  up  on  the  Iiill.  This 
was  a clock  switch.  The  current  was 
broken  it;  two  places.  Cars  could  pass  all 
day  and  close  the  strap  switch  at  the  rail 
each  time,  hut  the  fatal  current  could  not 
flow  until  the  switch  on  the  hill  closed. 
And  this  could  not  happen  until  the  hands 
of  the  clock  pointed  to  a predetermined 
time.  In  this  case  the  time  was  eight- 
twenty-five.  I have  seen  the  clock. 

“Now  when  Johnson’s  car  crost  the  strap 
switch  at  eight-thirty,  the  current  from  the 
storage  battery  made  its  circuit,  the  mag- 
nat  functioned,  pulling  hard  on  the  bar 
around  the  trigger,  and  the  shot  was  fired. 
This  spring  arrangement  then  disengaged 
itself  automatically,  which  hurled  the  bar 
a goodly  distance  away  from  the  gun. 
Coates  had  tried  it  out  and  knew  just  how 
it  would  work.” 

“Yes,”  interrupted  Davidson,  “but  why 
didn’t  my  men  find  that  wire  and  magnet 
when  they  found  the  gun?” 

“Because,”  chuckled  Fenner,  “your  friend, 
the  clock  switch,  got  busy  again  at  eight- 
thirty-five  and  closed  an  auxiliary  circuit, 
and  a cute  little  electric  motor  operated 
from  a six-volt  storage  battery  and  drum 
wound  up  some  one  hundred  feet  of  thin 
cable,  dragging  the  magnet  along,  too.  I 
found  the  whole  outfit  where  it  was  hidden. 
Coates,  after  you  were  forced  to  release 
him,  w’ould  have  gone  back  and  gathered  in 
the  outfit  at  his  leisure. 

“You  see,  you’d  have  had  to  release  him, 
for  when  the  shot  was  fired  he  was  indeed 
in  Lowrey’s  pool  room.  His  fingers  were 
shooting  pool.  But  his  trigger  finger  was 
engaged  in  far  more  deadly  work.” 

Davidson  scratched  his  head.  “'WTll,  I’ll 
be  damned !”  he  said,  feelingly. 
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etc.  All  you  hove  to  do  is  to  send  your  name 
and  we  will  send  you.  without  any  charge.  '20 
eitrs  large  De  Lute  colored  pioturea  lo  eel) 
ati25o  each  When  sold,  aend  us  the  (S5.00) 
aad.  we  will  give  you  goodn  of  your  own  ae- 
lection  to  (he  value  of  S4  00  from  our  woo> 
derful  300  page  promiurii  catalog  Remem- 
ber, you  got  tneae  goods  as  a premium  for 

■cIIIds  the  pictures  and  sending  us  the  (B«ae|r  You 
do  not  hsve  to  pay  one  cent  (or  them. 


Br  eontanuing  the  ssis  of  our  goo^s  you  esn  esm  s 
msmiAeenl  oicvcie  and  many  other  e*p«nrive  pr*s- 
I..  We  are  a large  and  responsible  concero.  hsviog 
books.  Our  goods  hsve 


s million  custoDcrs  on  our  books.  Our  goods  hsv. 
been  extensive^  advertised  in  "Popular  Bnchanles" 
andalllbe  leading  magarmes  (or  many  years.  You 
can  ^vs  your  eh^cs  of  t4JX)  worth  of  tbese  goods, 
and  by  our  method  we  actually  provide  you  With  the 
means  of  purchasing  tbeas  valpable  presents.  Send 
In  your  application  at  osce.  and  we  will  inmcdlstely 
send  you  tne  first  lot,  sccompsxJed  by  our  btg  catalog 
lo  select  four  premiums  from. 

JOHNSON  SMITH  A CO^ 
DevL  E 10,3224  N.  HaUted  Si,,  CHICAGO 


CCI  I SANITARY} 

SELLbrushes: 


You  ren  tnaJts  bi^  moDCT  because  the  need  of  our  goods  j 
A ktBslred  differeal  of  brushes  for  bofDes.hoapilals,publi 

ings,f  armges.barber  shopa.eU.  Splendid  sales  helps  and  fine  sample 


by  invitation. 


salespeople.  UoHwe  plan  of  gaioing  entrance  to  homes 

Cretm  to  reliame  people.  Learn  about  the  best  line 

sold  direct  to  the  user  • • the  big  Loe  of  everyday,  useful  home  goods! 

) BIG  COMMISSIONS  AND  PROTECTED  TERRITORY 
NORTH  RIDGE  BRUSH  CO.  Bbj32,FREEPORTJLL 


The  ROGERS 

Violet  Ray,  High  Frequency  Generator 

Does  not  burn  out.  No  sparking— therefore  all 
shocks  are  eliminated.  An  ideal  outfit,  fully 
guaranteed  aa  to  material  and  norkmanship. 

PRICE  COMPLETE  dlOtS  Ofl 
With  One  Surface  Applicator 
Send  for  free  descriptive  Booklet 
The  Rogers  Electric  Laboratories  Co. 
Dept.  B,  2056  E.  4th  St.,  Cleveland,  Ohio 


Send  for  a Complete  Catalog  of 


MASONIC  BOOKS 
Jewelry  and  Goods 


Dept.  5 


REDDING  & CO, 

Publishers  and  Manufacturers 

200  Fifth  Avenue,  N.  Y. 


MARKO 


STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  & Co.,  Inc. 

1402-1412  Atlantic  Ave. 

Brooklyn,  N.  Y. 


iN^^o  MOVING  PIQURE  BUSINESS 


Small  Capital  Starts  You 


on  our  easy  payment  plan.  Begin 
>w  and  get  your  share.  We  sell 
everything.  Write  today. 

Atlas  Moving  Picture  Co. 


P«pt.  50  S38  8.DMrboni8taChlea5» 


BOW  LEGS  and  KNOCK- 
KNEES”  UNSIGHTLY 


Send  for  booklet  showing  photos  of  men 
with  and  without  THE  PERFECT  LEG 
FORMS. 

PERFECT  SALES  CO. 

140  N.  MayBeld  Ave.,  DepL  50,  Chicago. III.  ' 


BE  AN  EXPERT 


Wonderfal,  new  device,  guides  your  hand;  corrects 
yoor  writing  in  few  days.  Big  improvement  in  three 
^ors.  No  failures.  Complete  outline  f RECL 
write  C.  J.  Ozment,  Dept.  44  St.  Loois,  Mo* 


Y 


01  I Can  Double  Your  Ability  to  Earn 
Money  I Hold  Friends ! Win 


Love  and  Happiness  I Our  System  of  Per- 
sonal EfiBciency  tells  you  how!  Success 
Studygram  and  Personality  Sketch  for  10c 
and  birth  date.  Thomson-Heywood  Company. 
Dept.  3.50,  Chronicle  Building,  San  Francisco. 


Learn*Watchwork,  Jewelrywork  and 


Fnaravinff  trade  commanding  a good  sal- 

J-illgraVIlIg  aij(j  your  services  are  always 


in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 


CTI  irYV  MAKE  PEOPLE  LIKE  YOU 

I w I get  along  better,  make  more  money, 
U I I IWI  A IVI  develop  a winning  personality,  learn  to 
know  people  as  they  are.  Send  5 
ATI  IDF  cents  (stamps)  for  "Personal  Power,'* 
l^rt  I ^ ^ a little  book  that  points  the  way. 

Address,  Progress  League,  312  Union  Sq.,  New  York. 
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Hundreds  of  Burgess-trained  men  and  boys  have  advanced  to  better  positions  by 
means  of  the  practical  electrical  knowledge  easily  learned  at  home  by  this  method. 
Give  a little  of  your  spare  time  and  you  can  do  the 


same. 


Home  Study  For  Beginners  and  Electrical  Men 


This  home  study  course  is  based  on  the  years  of  practical  experience  of  Yorke  Burgess  who  gives 
personal  attention  to  each  student.  Burgess  students  are  invariably  promoted  and  get  better  salaries. 

Beginners  get  employment  in  electrical  work  after  taking  the  course  a short  while.  Burgess  students  are  in  demand,  over 
80  per  cent  are  now  engaged  in  electrical  work. 

1 uv  I '“V  EASY  TO  LEARN— 

Jrlr  1 X “rlJr  l i easy  to  pay  for 

A simple  method  of  learning  practical  electricity— supplied  on  easy  payments,  including  apparatus,  instruments,  materials,  etc.  Start  any  time- 
stop  any  time.  Your  payments  cease  if  you  are  not  satisfied.  Send  for  Burgess  catalog  today.  Gives  full  information  without  cost  or  obligation. 


BURGESS  ELECTRICAL 


YORKE  BURGESS,  Supt. 

SCHOOL, 


J 


The  Burgess 
Service  is  s( 
universally  sue 
cessful,  that  we 
give  positive  as- 
surance of  per- 
fect satisfaction 
on  completing 
the  course 
money  refund- 
ed. There  are 
no  strings  tied 
to  this — y o u 
are  the  judge. 


BURGESS  BLUE  BOOK  I Electrical  Slide  Rule  | 

n T^rflotiofil  and  hflTidv  reference  hook  for  H IrtVAliJAnlc^  to  An V Electpical  IVT^i n ■ 

I 
I 

[ 

J 


a practical  and  handy  reference  book  for 

electrical  men  and  students 

Contains  over  200  CALCULATION  FORMULAS  and  WORKED  OUT  PROB- 
LEMS showing  their  use.  DRAWINGS  of  ELECTRICAL  MACHINERY  DE- 
VICES—INSIDE  CONNECTIONS— ALTERNATING  CURRENT  CALCULA- 
TIONS and  hmidreds  of  every  day  problems  are  also  covered.  Recommended 
by  electrical  men  all  over  the  country.  Purchased  by  electrical  concerns  for 
their  employees  and  customers. 

PRICE  $1.00 

We  refund  your  money  if  the  book  does  not  meet  your  approval. 

BURGESS  ENGINEERING  CO.,  750  East  42nd  St.,  Chicago,  111 

YORKE  BURGESS.  President 

Consulting  Electrical  Engineering.  Power  Plants,  R.  R.  Signals.  Electric 
Railroads,  Industrial  Problems  a Specialty.  Information  furnished  on  electrical 
subjects.  Inventions  iwrfected. 


Invaluable  to  Any  Electrical  Man 

In  response  to  many  requests,  Mr.  Burgess  has  prepared  a set  of  simple 
and  concise  lessons  for  those  who  desire  to  take  up  the  use  of  this 
practical  instrument. 

A HIGH  GRADE  SLIDE  RULE 

in  a leather  case,  and  a COMPLETE  COURSE  OF  INSTRUCTION  will 
be  supplied  at  a very  reasonable 

SPECIAL  COMBINATION  PRICE 

We  have  selected  the  best  rule  for  the  purpose.  The  simple  lessons 
will  enable  you  to  understand  Its  use  thoroughly. 

Write  us  for  full  information 

BURGESS  ELECTRICAL  SCHOOL 
750  East  42nd  St.  Chicago,  III. 


LICENSED  BY  DEFOREST 

AudioTron 

The  Original  Tubular  Vacuum  Amplifier 

The  AudioTron  Vacuum  Tube  is  now  manufactured  and  sold  as 
a genuine  audion  licensed  under  DeForest  Patents  Nos.  841,387  and 
879,532  to  be  used  only  for  amplification  in  radio  communication  and 
only  for  experimental  and  amateur  purposes  and  only,  in  audio  frequency 
circuits. 

The  AudioTron  has  a double  filament  of  special  thorium  tungsten  and  the  operating 
life  is  over  2,000  hours.  No  special  socket  is  required.  The  electrical  and  mechanical 
dimensions  result  in  a heavy  plate  current  and  corresponding  signal  strength.  Plate  volt- 
age under  40.  Our  guarantee  insures  satisfaction. 

PRICE  $6.00  EACH 

If  your  local  dealer  cannot  supply  you  we  will  ship  postpaid  when  cash  accompanies 
order. 

The  AudioTron  Exclusive  Guaranty:  Each  and  every  AudioTron  is  guaranteed  to 
arrive  in  good  condition  and  to  prove  fully  satisfactory.  Replacement  of  unsatisfactory 
tubes  will  be  made  free  of  charge. 

AudioTron  Audio-Frequency  Transformer  $7.00 

Laminated  closed  core,  two  coil  type. 

DEALERS : — Write  for  onr  attractive  trade  Proposition. 

AUDIOTRON  SALES  CO.  Lick  Bld^.  SAN  FRANCISCO,  CALIF. 
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$1.00  Postpaid 
SHAVES  WITH 


; GILLETTE  BLADES 

■”  equal  to  any  $5.00  safety  razor. 


Rogers  Bros.  Safety  is  as  nearly  per- 
fect as  any  safety  razor  can  be  made, 
jl  and  no  expense  is  spared  to  make  it 
the  very  best  ever  offered  to  the  user 
of  a high-grade  razor  at  the  lowest 
possible  price. 

Note  the  Rogers  Bros,  exclusive 
“HEXIGON  HANDLE”  with  a Guar- 
teed  Double  Silver-Nickel  Electroplate 
throughout.  Why  pay  Five  Dollars  for 
an  article  when  you  can  get  one  at 
an  advertising  price  of  One  Dollar. 
“Unnecessary  expense  can  be  cut  out 
through  the  direct-by-mail  selling.” 

— —Mail  This  Money  Saving  Coupon—  — 

I D.  A.  R.  Sales  Company  I 

j 2521  17th  Ave.  So.  I 

MINNEAPOLIS,  MINN.  | 

Enclosed  find  one  dollar  for  | 

your  special  safety  razor  offer  | 

Name  I 


] Address 


"(Md oleum  Cancei 

You  can  lazy-paddle  an 
“Old  Town”  all  day  long. 
“Old  Towns”  are  light, 
buoyant  Canoes  that  an- 
swer the  slightest  pres- 
sure of  the  blade. 

They  are  strong,  sturdy 
canoes  built  for  years  of 
service.  The  “Sponson 
Model”  is  safer  than  a row 
boat.  Write  for  catalog. 
3000  canoes  in  stock. 

OLD  TOWN  CANOE  CO. 

956  Fourth  St. 


MONEY  for  YOU 

Spend  an  hour  each  day  taking  subscriptions  for  the 
"Experimenter."  We'll  pay  you  well  and  you’ll  enjoy  the 
work.  Write  for  full  particulars.  Circulation  Dept., 
ELECTRICAL  EXPERIMENTER,  233  Fulton  St.,  N.  Y.  C. 
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where  a dash  had  occurred  a space  of  equal 
length  had  correspondingly  been  marked 
below.  The  result  of  this  as  will  be  seen 
was  that  the  lower  dots  and  dashes  were 
real  Morse  signals  corresponding  in  this 
particular  case  to  NY  NY  NY  AB,  mean- 
ing that  NY  (New  York)  was  calling  AB 
(Albany).  Other  dots  and  dashes  had  been 
copied  in  a similar  manner,  and  when  de- 
ciphered were  shown  to  be  regular  commer- 
cal  messages  of  a very  ordinary  nature  and 
lacking  anything  like  suspicion. 

So  far,  one  thing  had  been  solved,  which 
was  that  the  signals  were  quite  authorized 
ones  and  were  therefore  no  longer  mysteri- 
ous. As  for  the  reason  for  their  inverted 
nature  which  had  previously  baffled  us,  this 
was  also  very  shortly  explained  to  us  in 
the  following  manner. 

A so-called  Pliantoplex  circuit  had  re- 
cently been  placed  in  operation  by  one  of 
the  large  telegraph  companies  between  New 
York  and  Albany,  whereby  an  alternating 
current  was  superimposed  upon  a telephone 
or  telegraph  line  in  such  a manner  that  it 
was  made  to  operate  a complete  telegraph 
sf  stem,  supposedly  without  interfering  with 
tiie  normal  activity  of  the  line.  In  other 
words  duplex  telegraphy  was  accomplisht 
on  a phantom  circuit,  and  the  back  stroke 
of  the  sending  operator’s  key  was  the  one 
which  induced  impulses  in  various  external 
circuits  such  as  telephone  and  other  lines 
parallel  to  it ; these  impulses,  of  course, 
corresponding  to  the  frequency  of  the  al- 
ternating current  used  in  the  “Fan”  system. 
Fig.  2 shows  a schematic  diagram  of  a sin- 
gle line  Phantoplex  terminal  station.  Thus, 
in  a nut-shell,  you  have  the  explanation  of 
a rather  simple  electrical  condition,  which 
puzzled  several  of  the  country’s  leading 
electrical  and  radio  engineers  for  many 
days,  and  I sometimes  wonder  how  near  to 
a solution  we  would  have  arrived,  had  it 
not  been  for  the  ingenuity  of  our  expert 
Morse  man. 

THE  ENIGMATIC  SHIPMENT  OF  “MEDICAL” 
SUPPLIES  TO  MEXICO. 


■WirelessTelegraph* 

Transformers 


With  wb’"''  -^ny 
amateur  c,  over 
great  distances. 
Write  today  for 
Bulletin  on  Wire- 
less, 


Warren,  Ohio 


The  ORIGINAL 

AUDIOTRON 

ADAPTOR 

Consists  of  a standard  4 pron^ 
base  witii  appropriately  placed 
brass  pillars  to  accommodate 
five  leads.  Practical  aiici  coa- 
veuieut. 

$1.75  Each,  Postpaid 

One  look  convinces  you  our 

Paragon  Filament  Rheostat 

is  the  best.  The  6 ohm  non- 
oxidizing resistance.  pormiU 
fine  adjustment  on  4 or 
volts.  Cast  in  heat-proof  Con- 
densite  2^"  dia.  for  black  or 
front  mounting. 

$1.75  Each,  Postpaid 
RADIO  EQUIPMENT  CO. 

630  Washington  Street 
Boston,  Mass. 


REBUILT  ELECTRIC  MOTORS 


General  Electric 

Westinghouse 

Crocker- Wheeler 

Emerson 

Century 

Wagner 

etc. 


All 

Motors 
Guaranteed 
For  One  Year 


Motors  bought,  exchanged  and  repaired 
ELECTRICAL  SUPPLIES 
Wholesale  Tricps 

Sockets,  wire,  tape,  loom,  fuses,  switches,  cut  outs,  etc. 
*New  illustrated  catalogue  free.  Satisfaction  guar- 
anteed or  money  refunded. 

HYRE  ELECTRIC  CO. 

631  S.  Dearborn  St.  Chicago.  III. 


SELENIUM  CELLS 

Made  by  entirely  new  process.  Highly  sen- 
sitive and  quick-acting.  Suitable  for  all  ex- 
periments. From  $5  up. 

Wri  ^or  Catalog 


Selenium 

Good  Grounci. 


^ abor  ator  ies 

1 Island,  N.  Y. 


One  day  “a  friend  of  the  United  States” 
sent  in  an  anonymous  letter  telling  us  to 
watch  for  a certain  case  of  goods  addrest 
to  an  individual  near  Mexico  City,  Mexico. 
The  case  was  supposed  to  leave  on  the 
steamer  Monterey,  sailing  on  the  following 
Friday.  Ordinarily,  anonymous  letters  are 
usually  bad  actors  and  seldom  reliable ; the 
contention  being  that  a real  citizen  is  never 
ashamed  to  disclose  his  identity,  when  the 
matter  has  to  do  with  the  interest  of  his 
country.  On  the  other  hand,  some  of  our 
correspondence  school  “deteckatives”  may 
come  sleuthing  back  at  me  with  the  infor- 
mation that  anonymous  reports  are  usually 
the  work  of  dissatisfied  accomplices  who 
have  turned  traitors  by  “squealing,”  and 
therefore  communications  of  this  kind 
should  be  treated  at  face  value.  Be  that 
as  it  may,  either  conclusion  may  be  right, 
as  it  all  depends  upon  extenuating  circum- 
stances. 

This  particular  anonymous  letter  was 
written  in  a foreign  script  in  exceedingly 
poor  Fnglish  and  explained  that  we  would 
find  the  shipment  consisting  of  an  interest- 
ing array  of  “supplies”  much  in  demand  by 
the  Army  and  Navy  at  that  time.  The  case 
seemed  rather  unusual  and  well  worthy  of 
investigation,  so  I and  another  investigator, 
specializing  in  export  cases,  began  a sys- 
tematic search  for  the  origin  of  two  large 
packing  cases  then  reposing  on  one  of  the 
East  River  piers.  After  many  inquiries  had 


Loose  Couplers 

Combioation  Loose  Coap« 
ler  Pirts  and  accessorias. 

Send  3c  stamp  for  lit. 
erature  which  is  sur; 
to  interest  you. 

182  Lexington  Av.  N-T. 
Established  1910 


LEARN  WIRELESS 
AT  HOME 

Operators  earn  $125  to  $250  per  month; 
instruments  given  free;  we  get  you  a 
position. 

SOUTHERN  WIRELESS  INSTITUTE 
423  Courtland  St.  Baltimore,  Md. 


“The  Ellis  Music  Master  Reproducer” 

made  for  all  phonographs.  Pleases  the  most  exacting 
music  lover.  Eliminates  twang.  Perfect  harmony  of  ac- 
companiments, individuality  of  artists,  voices  and  instru- 
ments reproduced  from  records  in  life  like  reanimation.  It 
sells  on  its  merits.  Send  10c  for  booklets  E,  "Hints  to 
Music  Lovers"  ajid  "Music  Masters."  Agents  wanted 
J.  H.  ELLIS,  P.  0.  Box  882,  Milwaukee,  Wisconsin 


221^  VOLT  (t9  on  SHIPPED  BY 

B- BATTERY  express  only 

Guaranteed  an  Average  Life  of  8 Months 

ORDER  ONE  TO-DAY 

THE  H.  S.  WIRELESS  CO. 

164  Ross  St.,  Dept.  5G,  Brooklyn,  N.  Y. 


Arnold 

J.  F.  ARNOLD 
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Super-Sensilive  Microphone 

This  instrument  is  offered 
at  an  extremely  low  price. 

It  is  excellent  for  building  your 
own  amplifier.  Can  also  be  used 
I n many  experiments  where  a 
ensitive  microphone  is  required. 


Detectagraph,  $18. 


This  ueiecting  instrument  of  mar- 
velous sensitivity  can  be  used  for 
detecting  secret  conversations. 

Outfit  consists  of  Sensitive  Trans- 
mitter. 25-ft.  Black  Cord,  Re- 
ceiver, Headband,  Casfe  and 
Battery. 

Send  for  One  To-day  and 

Condince  Yourself  

Deleclagraph  $18.00 

THE  $18.00  MICROPRO 
DEAF-PHONE 

is  a super-sensitive  instrument 
which  has  been  developed  to  meet 
the  demands  for  a practical  and 
efficient  hearing  device  at  an  ex- 
tremely low  price.  It  is  equal  to 
any  $35  instrument  made  and 
^superior  to  most  of  them.  The 
■outfit  consists  of  One  Super- 
Sensitive  Transmitter  with  cord 
connector;  One  Super-Sensitive  Ear  Piece  with  small 
black  cord ; One  Black  Single  Headband ; Black  Case 
and  Two  Batteries. 

Adjusted  Model  '*B”  Horn,  with  No. 

20  High  Grade  Loud  Talking  Receiver, 

Cord  Plugs  and  Desk  Stand  Base. 

Price,  $12.00  Complete. 

Write  To-day  for  Free  Booklet 


G.  BOISSONNAULT  CO. 


26  Cortlandt  St. 


New  York 


Makers  of  Super-Sensitive 
Microphone  Apparatus 


RADIO 

OPERATORS 

$125,00  per  month 
and  upward  plus 
all  expenses. 

Modern  Equipment — 
Special  Short  Course 
Individual  Instruction 
Finest  Staff  of  Teachers 
Available 

Dormitory — Swimming 
Pool 

Call  or  write  for 
illustrated  booklet 

Y.  M.  C.  A.  Radio  School 

Dept.  R 

152  E.  86th  Street  New  York,  N.  Y. 
“BEST  RADIO  SCHOOL  IN  THE  EAST” 


Radio  Men 

The 

Mutual  Purchasers  Association 
will  save  you  money  on  all 

Wireless  Apparatus 

Write  Dept.  E.E.  for  details. 

MUTUAL  PURCHASERS  ASS’N, 
2-4  Stone  Street,  New  York 


LEARN  WIRELESS 

At  the  OLDEST,  LARGEST  and  BEST  EQUIPPED 
school  of  its  kind  in  New  England.  Positions  guar- 
anteed. Thousands  of  satisfied  graduates  all  over  the 
world.  Splendid  opportunities  now  in  the  Merchant 
Marine.  Day  and  Evening  classes.  Start  any  Monday. 

EASTERN  RADIO  INSTITUTE 
899  Boylston  St.  Boston,  Mass. 


been  made  of  truckmen,  warehousemen  and 
others,  we  found  that  the  cases  had  been 
recently  delivered  to  the  truckmen  by 
means  of  a cart,  and  the  address  given  on 
the  receipt  had  been  a “blind'’  one.  This 
in  itself  began  to  look  suspicious,  so  that 
we  finally  decided  to  go  hack  to  the  pier 
and  look  the  two  large  cases  over  a little 
more  carefully. 

These  consisted  of  the  regular  type  of 
packing  case  surrounded  by  metal  bands  to 
strengthen  them.  They  were  addrest  to  a 
certain  Sehor  near  Mexico  City,  and  in 
addition  bore  the  legend  “Medical  Supplies 
— Handle  With  Care.” 

The  exigency  of  this  peculiar  case, 
whereby  we  had  been  unable  to  secure  any 
trace  of  the  shippers,  coupled  with  the  fact 
that  the  ship  was  due  to  sail  the  next  day, 
decided  us.  One  of  the  cases  was  care- 
fully opened  in  such  a manner  that  if  found 
a bona  fide  shipment,  it  could  easily  be  re- 
packt  and  allowed  to  proceed.  Upon  pry- 
ing open  one  of  the  covers  a great  assort- 
ment of  small  medical  supplies,  such  as 
vaseline,  camphor,  salts,  patent  medicines, 
etc.,  was  found  and  everything  began  to 
point  to  another  false  alarm.  Inwardly  my 
opinion  of  anonymous  letters  dropt  about 
100%.  We  had  about  decided  to  repack 
the  case  when  one  of  our  number  remarked 
that  since  we  had  gone  to  all  this  trouble 
we  might  as  well  empty  the  contents  of  the 
case  and  make  sure.  When  we  reached  the 
center  of  the  case,  the  cut-rate  druggist’s 
“delights”  suddenly  began  to  disappear, 
and  in  their  place  there  was  disclosed  to 
our  view  a large  cardboard  box.  Upon 
opening  it  we  found  the  niftiest  set  of  radio 
receiving  instruments  that  ever  graced  a 
trans-Atlantic  long  distance  station.  A 
loose  coupler,  evidently  designed  for  long 
ivave  -reception,  loading  coils,  several  sets 
of  head  telephones,  an  array  of  variable 
condensers  and  even  tho  they  zverc  prac- 
tically unprocurable  except  to  the  Army 
and  Navy  signal  branches,  there  zvas  in- 
cluded twelve  vacuum  tubes  of  a type 
manufactured  at  that  time  by  the  Western 
Electric  Company,  as  well  as  several  test- 
ing devices. 

This  was  indeed  quite  a find,  as  during 
this  period  the  shipment  of  radio  instru- 
ments was  very  carefully  watched  particu- 
larly when  destined  to  nearby  neutral  or 
unfrie^idly  nations,  as  it  was  known  that 
despite  close  censorship  of  the  regular 
means  of  communication,  definite  informa- 
tion was  being  exchanged  between  stations 
in  the  United  States  and  Germany.  Then 
to  make  the  disclosure  complete,  the  second 
case  of  the  shipment  in  question  was  found 
to  contain  parts  necessary  for  the  installa- 
tion of  a SO  kilowatt  Telefnnken  radio 
transmitter  which  was  not  a surprise,  con- 
sidering certain  information  we  had  pre- 
viously received  on  the  activities  of  numer- 
ous high  power  radio  stations  lately  estab- 
lished in  nearby  countries. 

By  the  way,  it  may  interest  some  of  onr 
embryo  sleuths  to  know  that  the  particular 
Herr  Professor,  who  had  been  engineering 
these  “medical”  supplies  shipments,  was 
shortly  thereafter  caught  in  a downtown 
warehouse  in  the  very  act  of  “doctoring” 
a case  of  “hardware,”  destined  to  a point 
not  far  from  Cartagena,  Colombia,  where, 
some  of  you  may  recall,  was  located  a 
“somewhat  active”  high  power  radio  sta- 
tion, sadly  in  need  of  repair  parts. 

There  you  are,  gentle  reader ; yon  know 
almost  as  much  about  the  case  as  I do.  In 
the  next  installment  I will  tell  you  about 
the  clever  use  made  of  a lightning  rod  for 
sending  and  receiving;  the  scientist  who 
had  secured  permission  to  erect  a long  an- 
tenna in  order  to  develop  a new  system  of 
“underground  radio,”  after  which  we  shall 
take  a ramble  into  the  very  heart  of  the 
Catskills,  where  a German  millionaire  had 
erected  a secret  windmill  tower  radio  sta- 
tion. 
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I Bsiip©  War©  I 

I By  DONALD  MAC  GREGOR  I 

I Late  Captain,  Signal  Corps,  U.  S.  A.,  Staff  i 
I of  Major-General  George  O.  Squier.  f 

I (Continued  from  page  148)  | 

Vail,  where  there  is  inaiiitained  a large  lab- 
oratory, seemed  to  lend  itself  to  this  work, 
and,  in  consequence.  General  Squier,  Colonel 
Mauborgne  and  others  of  the  staff  went 
there.  They  ploughed  a furrow  in  which 
they  placed  a copper  wire,  covering  it  with 
earth. 

The  experiments  with  this,  in  which  the 
same  instruments  were  used,  showed  that 
“wired  wireless”  was  possible  for  communi- 
cation when  wires  were  buried.  The  im- 
portance of  this  is  evident  when  it  is  real 
ized  that  no  expensive  pole  line  construc- 
tion is  necessary.  The  results  when  the 
wire  was  placed  in  the  water  were  slightly 
better,  however,  than  when  the  wire  was 
placed  in  the  earth. 

With  wires  placed  in  the  sea  or  in  the 
earth  it  probably  will  be  necessary  to  paint 
or  enamel  them  in  such  a way  as  to  prevent 
chemical  reaction,  but  this  is  regarded  as  a 
minor  detail  which  easily  will  be  worked 
out.  It  is  the  establishment  of  a principle 
which  is  the  chief  concern  to  General  Squier 
and  the  members  of  his  staff. 

Here,  in  General  Squicr’s  own  words,  is  a 
description  of  the  development,  as  recently 
presented  by  him  to  the  .\merican  .\cademy 
of  Sciences : 

WHAT  GENERAL  SQUIER  HAS  TO  SAY. 

“The  ‘key  problem’  in  the  procurement  of 
essential  Signal  Corps  supplies  in  the  United 
States  during  the  World  War  curiously 
enough  turned  out  to  be  the  production  of 
the  necessary  braiding  machines  for  finish- 
ing insulated  wire.  The  bare  wire  itself 
could  be  obtained,  the  rubber  insulation 
could  be  obtained,  even  the  cotton  thread 
with  which  the  braiding  was  made  could  be 
obtained,  but  the  necessary  machinery  for 
braiding  the  thread,  which  finally  led  us 
into  the  intricacies  of  the  procurement  of 
steel,  was  never  anything  like  adequate  for 
the  enormous  demands  required  in  the  field. 

“The  braiding  capacity  of  the  entire  United 
States,  as  of  September  1,  1918,  was  about 
8.000  miles  of  twisted  pair  insulated  wire 
per  month,  while  the  requirements  for  the 
American  forces  alone  at  that  date  were 
about  40,000  miles  a month.  On  October  1, 
1918,  the  Allied  Council  reached  the  decision 
that  beginning  March  1,  1919,  it  would  be 
necessary  for  the  United  States  to  furnish 
all  of  this  type  of  wire  used  by  the  Allied 
armies  in  the  field,  and  the  estimated  mini- 
mum requirements  for  this  purpose  were 
equivalent  to  four  times  around  the  earth 
a month.  To  supply  this  amount  of  in- 
sulated wire  would  have  required  cargo 
space  for  overseas  shipment  in  the  amount 
of  14,000  ship  tons  a month,  but  had  it  been 
possible  to  use  single  conductor  bare  wire 
in  place  of  the  twisted  pair  insulated  wire, 
the  space  required  would  have  been  reduced 
to  2,500  ship  tons  a month,  thus  releasing 
the  balance  for  transportation  of  food,  and 
other  vitally  necessary  supplies. 

“Since  we  can  already  communicate  by 
radio  means  between  one  submarine  and  an- 
other submarine,  both  completely  submerged, 
it  was  considered  that  connecting  two  such 
stations  by  a submerged  copper  wire  could 
have  no  other  effect  than  to  facilitate  the 
propagation  of  the  electric  waves  between 
the  stations. 

“It  was  considered  possible  that  the  be- 
havior of  earth  or  water  under  the  action 
of  high  frequency  currents  might  exhibit 
greatly  different  properties  from  those 
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with  which  we  are  familiar  at  direct  or  low 
frequency  currents. 

“It  was  realized  that  whatever  high  fre- 
quency energy  losses  might  occur  in  the  case 
of  bare  wires  laid  in  earth  or  water,  yet  the 
over-all  efficiency  would  be  higher  than  in 
the  case  of  radio  space  transmission  where 
the  plant  efficiency  is  so  very  low. 

“It  was  noted  by  the  writer  in  September, 
1910,  and  discust  by  him  in  April,  1912, 
that  the  three-electrode  audion  could  be 
used  as  a potentially  operated  device  on 
open  circuits.  This  arrangement  was  con- 
sidered suitable  for  the  reception  of  the 
signals  over  bare  wires  in  earth  or  water. 

“The  most  promising  hope  of  improving 
the  line  construction  for  ocean  cables  is  be- 
lieved to  be,  to  abandon  the  present  method 
of  design  and  construction  and  to  start  with 
the  simple  case  of  bare  wires  in  water  using 
high  frequency  currents  and  study  the  nec- 
essaij  changes  to  produce  optimum  trans- 
mission. 

“The  use  of  a high  frequency  ‘carrier’ 
has  the  inherent  advantage  that  the  dis- 
tortion phenomena  accompanying  present 
methods  of  long  distance  transmission  ape 
eliminated,  and  we  are  principally  concerned 
with  the  problem  of  reducing  attenuation. 
The  most  suitable  voltage  may  be  employed 
and  present  multiplex  methods  may  be 
utilized.  The  electron  tube  is  available  for 
both  the  generation  and  the  reception  of  the 
waves. 

THE  FIRST  EXPERIMENT. 

“The  first  experiment  was  an  extremely 
simple  one  as  follows:  A bare  No.  18  phos- 
phor bronze  wire,  such  as  is  used  for  the 
Signal  Corps  field  antenna,  was  laid  across 
the  Washington  Channel  of  the  Potomac 
River  from  the  War  College  to  the  opposite 
shore  in  Potomac  Park.  It  was  paid  out 
from  a small  boat  with  sufficient  slack  to 
lay  on  the  bottom  of  the  river.  A standard 
Signal  Corps  radio  telephone  and  telegraph 
set  was  directly  connected  to  each  end  of 
the  wire,  one  set  serving  as  a transmitter 
and  the  other  as  a receiver.  At  the  receiving 
end  of  the  line  the  bare  wire  was  directly 
connected  to  the  grid  of  the  receiving  set 
and  the  usual  ground  connection  left  OPEN. 
A frequency  of  about  600,000  cycles  a sec- 
ond was  used  and  the  line  tuned  at  each  end 
by  the  usual  methods.  Excellent  telegraphy 
and  telephony  were  obtained.  Care  was 
taken  to  make  this  preliminary  experiment 
as  simple  and  basic  as  possible  and  pre- 
caution taken  to  insure  that  the  wire  itself 
should  be  bright  and  clean  and  entirely 
free  from  any  grease  or  other  insulating 
material. 

“The  success  of  this  simple  experiment  j 
immediately  led  to  more  thoro  consideration  | 
of  the  entire  subject. 

AUDION  AS  A POTENTIALLY  OPERATED 
DEVICE. 

“One  of  the  questions  to  be  investigated 
was  the  general  efficiency  of  the  electron 
tube  when  used  as  a potentially  operated 
instrument.  The  following  experiment  was 
made : 

“A  strip  of  wire  netting  was  buried  in  the 
snow  outside  the  office  of  the  Chief  Signal 
Officer  in  Washington  and  a wire  attached 
thereto  leading  to  the  second  story  of  the 
building.  The  upper  end  of  this  wire  was 
connected  directly  to  the  grid  of  an  electron 
tube.  The  reason  for  connecting  the  grid 
to  the  upper  end  of  the  antenna  is  of  course 
obvious  if  we  are  to  use  the  tube  as  a poten- 
tially operated  device.  It  was  necessary  for 
maximum  sensitiveness  to  connect  it  to  the 
point  of  maximum  potential  of  the  antenna, 
which  in  the  case  of  a linear  oscillator 
occurs  at  the  open  end.  By  this  arrange- 
ment, messages  were  readily  received  from, 
distant  points  in  the  United  States.  ■ 

“These  two  simple  experiments,  above 
described,  demonstrated  the  possibility  of 
transmitting  electromagnetic  waves  along 
hare  wires  submerged  in  water  and  the  use 
of  an  electron  tube  as  a potentially  operated 
device  for  the  reception  of  signals. 
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“ASK  ANYONE  WHO  HAS  USED  IT” 

WHAT  OUR  PATRONS  SAY 

“I  have  had  my  phones  about  three  years,  and  they  still  can  make 
“POZ”  (Nauen)  roar.”  (Name  on  Request.) 
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CLEAR  TONE  LIGHT  WEIGHT 
DEPENDABLE  SERVICE 

Score  100%  efficiency  in  actual  use. 

Sharp,  Unblurred,  Readable  Signals 
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Superior 
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‘^BRANDES  MATCHED  TONE” 

Exactly  matching  the  tone  of  both  receivers  in  each  set  and  thus  eliminat- 
ing all  confusion  due  to  unmatched  harmonics. 

Buy  a Brandes  Superior  Headset  and  use  it  critically  for  ten  days. 
Then,  if  it  doesn’t  come  up  to  our  claims  or  your  expectations,  return 
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fine  quality,  the  ^‘matched  tone.”  The  two  diaphragms  toned  exactly 
alike,  strengthen  the  signals  and  prevent  blurring.  Used  by  many  U.  S. 
Government  experts,  and  experts  abroad;  by  colleges  and  technical 
schools;  and  by  professionals  and  amateurs  everywhere. 
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Room  814  New  York  City,  U.  S.  A. 
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Complete  Line  of  Brandes  Receiv'ers  for  those  in  Canada.  Send  stamp  for  Pamphlet  “E” 

Scientific  Experimenters,  Ltd.,  1 1 St.  Sacrament  Street,  Montreal,  P.  Q.,  Canada 


Are  Your  Instruments  Arranged  Systematically? 

We  offer  the  very  newest  type  of  receiving  and  ttansmitting 
apparatus  assembled  in  our  new  type 

SECTIONAL  UNIT  CABINETS 

AUDION  CABINETS,  TUNING  CABINETS,  AMPLIFIER  CABINETS 

Send  stamp  for  our  new  Supplement — 4c  stamp  for  55-page  Catalog 

YOUNG  & M^'COMBS  *^^ROck  ISLAND,  ILL. 
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II I Hi  1 1 — Covering  Theory  and  Practice 

II  ■ ■ of  Electricity — Radio — Blue  Print  Read- 

11  I ing  and  Wireless  Telephony.  4 in  1 Course.  The 

small  payment  of  $5.00  starts  you  in  this  easy,  interesting 
Immediate  action  will  assure  you  of  a good  future.  Don’t  delay. 
Audion  tube,  experimental  electrical  outfit,  and  other 
apparatus  furnished  each  student,  FREEL  Write  TODAY  to 

CHICAGO  ELECTRICAL  ENGINEERING  CO. 
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Electrical  Experimenter  for  June,  1920 


$50  to  $100  a Week 


For  Specialists  in  Starting,  Lighting 
Ignition  and  Storage  Batteries 

You  can  qualify  quickly  for  a big 
paying  position  as  electrical  expert  on 
automobiles,  motor  trucks,  tractors,  motorcy- 
cles, aircraft,  farm  lighting  plants,  etc.  Men  are 
needed  at  once  to  specialize  in  this  clean,  Inter- 
esting work. 

There  are  high  salaried  jobs  open  everywhere  with 
automotive  manufacturers,  service  stations  and 
garages.  Our  F'ree  Employment  Bureau  helps  you 
to  a good  positiou  just  as  soon  as  your  training  is 
completed.  Or  you  can  go  into  business  for  your- 
self supplying  motorists  with  electrical  repair  service. 

In  Three  Months  You  Can  Master 

all  systems  of  starting,  lighting,  ignition  and  stor- 
age Ifattcries.  Como  to  America’s  greatest  institu- 
tion of  electrical  education  and  learn  by  practical 
work  on  actual  models  of  automotive  electrical 
equipment  in  our  splemild  big  lalroratories.  l*er- 
Bonal  instruction  by  well-known  experts. 

EARN  WHILE  YOU  LEARN 

Twelve  weeks'  intensive,  full-time  training  makes 
you  a tlrorough  master  of  all  types  of  Automotive 
Electrical  equipment.  Or  you  can  earn  your  o'vu 
way  wiiile  yo\i  are  learning  by  devoting  half  time 
to  a well-paying  position  which  we  will  secure  for 
you.  Low  tuition  fee;  dormitory  and  other  spe- 
cial privileges.  , , 

— — - — \\  nte  today  for 

^ handsome.  Illustrated 
"Book  telling  all  alwut 
the  great  opportunities  for  Automotive  Electrical 
Experts,  our  quick,  intensive  metliod  of  training 
you  and  our  Earn  While  You  Learn  plan.  Do  not 
miss  this  splendid  chance  to  step  into  a $50  to 
$100-a-week  po.sitioii.  Send  iwstcard  or  letter  to- 
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School  of  Engineering  of  Milwaukee 

Dept.  16 — 373  Broadway,  Milwaukee,  Wis. 


Don’t  let  them  sell  you  any  other  kind. 
The  Auto-Wheel  is  the  genuine  Coaster 
wagon  — and  it’s  the  only  Coaster  that 
will  admit  you  to  our  Auto-Wheel  Club. 


With  the  Auto-W^heel  you  can  join 
our  club  and  take  in  all  our  good  times. 
You  know  it’s  a big,  speedy  coaster — so 
strong  that  it  will  carry  a 1,000  pound 
load  with  ease — so  fast  that  it  will  beat 
any  other  wagon  made. 


Prize  Contests 


Our  new  MAGAZINE  for  boys 
telis  of  the  prize  contests  we  are 
holding  periodically.  We'll  send  you 
a copy  of  the  magazine  if  you  will 
send  us  the  names  of  three  coaster 
dealers,  mentioning  which  one 
handies  the  wagon  with 

“efluio-Vhee\” 

on  the  sides.  We’ll  also  send  you  a 
booklet  telling  you  all  about  our 
Auto-Wheel  Club,  which  you  can 
organize. 
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REASONS  FOR  USING  BARE  WIRES. 

“For  military  reasons,  if  for  no  other,  the 
Signal  Corps  has  recently  undertaken  cer- 
tain investigations  in  the  phenomena  con- 
nected with  the  transmission  of  high  fre- 
quency electromagnetic  waves  over  bare 
wires  in  earth  and  in  water. 

“In  carrying  out  these  investigations  and 
in  attacking  the  problems  from  various  an- 
gles, the  research  staff  of  the  Signal  Corps 
laboratory  at  Camp  Alfred  Vail,  Little  Sil- 
ver, New  Jersey,  was  directed  to  carry  out 
experiments  on  bare  wires  laid  on  the  sur- 
face of  moist  ground  and  also  buried  in 
earth.  The  staff  at  the  Signal  Corps  re- 
search laboratory  at  the  Bureau  of  Stan- 
dards was  directed  to  investigate  funda- 
mentally the  transmission  of  electromag- 
netic waves  over  bare  wires  in  fresh  water. 

“Telephone  and  telegraph  communication 
has  been  established  between  Fort  Washing- 
ton, Maryland,  and  Fort  Hunt,  Virginia, 
across  the  Potomac  river,  below  the  city  of 
Washington,  over  a distance  of  about  three- 
quarters  of  a mile  (nearly  4,000  feet),  by 
the  use  of  a bare  No.  12  phosphor  bronze 
wire  laid  in  the  water  to  connect  the  sta- 
tions. The  transmitter  consisted  of  an  elec- 
tron tube  oscillator  which  delivered  a cur- 
rent of  about  270  milliamperes  to  the  line 
at  a frequency  of  about  600,000  cycles  a 
second.  At  the  receiving  end  of  the  line 
an  electron  tube  and  a 6-stage  amplifier 
were  used  without  any  ground  connection. 
With  this  arrangement  good  tuning  was  ob- 
tained at  both  ends  of  the  line,  and  tele- 
graphic and  telephonic  transmission  secured 
over  bare  wires  immersed  iu  fresh  water. 

RESONANCE  WAVE  COIL  DEVELOPED. 

“A  resonance  wave  coil  has  been  devel- 
oped. Ihe  coil  is  in  the  form  of  a long 
helix  wound  with  a large  number  of  turns 
on  which  stationary  waves  are  produced  by 
the  incoming  radio  signals.  An  electron 
tube  is  used  as  the  detector,  the  grid  being 
connected  to  the  point  of  maximum  poten- 
tial on  the  coil.  The  wave  coil  may  be  used 
either  as  a part  of  the  usual  antenna  system 
or  a part  of  a line  wire,  or  it  may  act  itself 
as  the  antenna  for  picking  up  the  energy 
of  the  signals.  In  the  latter  case  the  coil 
may  he  either  free  at  both  ends  or  grounded 
at  one  end.  Good  results  have  been  ob- 
tained in  either  case.  It  has  been  also  found 
that  the  open  coil  has  directional  properties 
and  can  be  used  as  a goniometer  not  only 
for  horizontal  measurements  but  for  verti- 
cal measurements  as  well.  1 his  form  of 
radio  goniometer  has  the  great  advantage 
that  it  permits  not  only  of  determining  the 
plane  where  the  signals  are  strongest  but 
also  the  direction  from  which  such  signals 
proceed. 

“Telegraph  and  telephone  communication 
has  been  also  established  between  two  sta- 
tions at  the  Signal  Corps  Research  Labora- 
tories at  Camp  Alfred  Vail,  Little  Silver, 
New  Jersey,  using  a bare  No.  16  copper 
wire  buried  in  the  earth  to  a depth  of  about' 
eight  inches  to  connect  the  stations.  "Ihe 
distance  between  the  two  stations  was  three- 
quarters  of  a mile.  Frequencies  as  high  as 
one  million  cycles  a second  were  used.  Sim- 
ilar communication  has  been  carried  on  over 
a bare  wire  one  and  three-quarter  miles  long 
laid  on  the  surface  of  moist  earth.  The 
current  at  the  transmitting  station  in  these 
installations  was  about  100  milliamperes.  It 
has  been  shown  that  a bare  wire  buried  m 
moist  earth  with  the  distant  end  open,  can 
be  tuned  both  at  the  transmitting  end  and 
at  the  receiving  end.” 

As  many  radio  experimenters  today  have 
available  vacuum  tube  oscillators  suitable 
for  transmitting  by  radio  telephony  or  un- 
dampt  radio  telegraphy,  this  field  of  experi- 
ment should  prove  interesting.  There  is 
also  another  phase  of  this  work  which  could 
be  experimentally  tried  out  without  Audi- 
ons,  at  least  for  telegraphic  signals,  and 
that  is  by  means  of  a buzzer  such  as  those 
used  by  the  signal  corps  in  carrying  out 
field  telegraphy. 
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This  is  a 

^ __  complete 

I ^ com  mercial 

m I telephone 

M Hstation. 

m B They  were 

B I bought  from 

t el ephone 
exchanges 
|who  put 
in  Cen- 
tral bat  - 
tery  types. 
Slightly 
used  but 
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Ohm  polarized  ringer,  an  induction  coil. 
The  magneto  is  exceptionally  efficient, 
being  of  the  two  bar  type  with  brass 
gear  transmission.  The  extra  sensitive 
microphone,  mouthpiece  and  two  gongs 
are  mounted  on  the  front  of  the  cabinet, 
giving  the  entire  instrument  that  desir- 
able appearance  of  compactness  and 
efficiency.  Guaranteed  to  work  over  20 
miles.  The  telephone  receiver  is  a double 
poled  one,  and  has  a hard  rubber  case. 
Seven  binding  posts  are  provided  for 
connections. 

The  instrument  is  one  which  we  can  offer 
with  pride  to  our  patrons  at  a ridiculously 
low  price.  It  is  unobtainable  anywhere  else 
at  less  tlian  .$1.5.00  and  is  an  instrument  un- 
equaled in  value  for  the  price  we  ask.  Size 
over  all  11x10x8  in. 
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practically  every 
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apparatus  on  the 
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soon  as  off  the  press.  Catalogs  positively  will  not  be  sent, 
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NATIONAL  RADIO  SUPPLY  COMPANY 
808  9th  Street,  N.  W.  Dept.  140  Washington,  D.  C» 

and  those  interested  in  the 
Handicapped  will  profit  finan- 
cially, educationally,  by  reading 
the  only  MAGAZINE  published  to  help  cripples.  Large 
size,  profusely  illustrated,  constructive,  helpful.  Tear, 
$1.00:  6 months,  50c;  cop3^15c.  150  H.  S.  BLDG., 

FARMINGTON.  MICH. 


CRIPPLES 


COPPER  AERIAL  WIRE 

50c  per  100  Feet 

Our  copper  wire  is  still  sellinti 
at  the  above  price,  altho  tlie  price 
of  copper  is  risintf  steadily.  The 
above  is  No.  14  gauge  and  is 
[absolutely  pure,  solid  copper  wire. 
We  also  handle  the  wire  in  the 
I No.  12  size  at  80c  per  100  feet. 

I We  accept  no  C.  O.  D.  orders. 
Cash  in  registered  letter,  check 
or  money  order  must  accompany 
all  orders.  Be  sure  to  include 
postage  at  the  rate  of  1 lb.  for 
each  80  feet  of  the  No.  14  and 
each  50  feet  of  the  No.  12.  Otherwise  wire  will 
be  shipped  by  express  collect. 

Binding  Posts 

Regulation  binding  posts  for  wireless  use.  At 
prc.,;^i.t  \.e  offer  three  sizes  at  the  prices  listed  below: 

Style  No.  II each  8c 

$tyle  No.  4 each  12c 

Style  No.  3 each  14c 

Threaded  Brass  Rod 

This  material  is  enjoying  a rapid  sale  among  those 
amateurs  who  prefer  to  build  their  own  equipment: 

8-32  threaded  brass  rod per  foot  ^.16 

6-32  threaded  brass  rod per  foot  0.12 

Receptacles  for  4-prong  Audions 

Those  receptacles  are  made  of  aluminum  and 
mounted  on  an  attractive  Bakelite  base.  Each  $1.50 
Switch  Points 

The  above  points  are  made  in  three  sizes,  all  having 
heads  Vi"  in  depth  and  diameter. 

shark I dozen  35c  2 dozen  60c 

Vi"  sha^K I dozen  40c  2 dozen  70c 

shank I dozen  45c  2 dozen  80c 

Perd  15c  for  our  64  page  catalog.  This  amount 

will  be  refunded  on  first  $1.00  purchase. 

ELECTRICAL  SPECIALTY  COMPANY 
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“You’d 
be  Sur- 
prised ” 


at  the  distanceJjjUrength  of  signal  and 
freedom  from  R.  M.  you  get  with 
Ace  equipment.  The  type  T.  T. 
Tuner  is  the  kind  you  want  for  that 
extreme  h ng  distance  work  thru  the 
worst  Q.  n.  M.  Doc  Ace  has  the  right 
dope  when  he  says,  "‘You  may  pay 
more,  but  you  can’t  buy  better.” 

Type  T.  T.  Regenerative  Tuner, 
range  150  to  2,750  meters, 

F.  O.B.  Cincinnati $55.00 

THE  PRECISION  EQUIPMENT  CO 

2437  Gilbert  Avenue,  Department  E, 
Cincinnati,  Ohio 


idio  Handbook&  Catalogue 

Contains  much  valuable  radio  in- 
formation, tables  and  data.  De- 
scribes a remarkable  line  of  wire- 
less instruments  including  “Ked 
Head'*  'Phones,  Arlin^on  Tested 
f Minerals, DeForest,  Murdock  and  Sig- 
nal Apparatus.  Write  lor  this  book  today. 

The  Newman-Stern  Co« 

Dept.  .Cleveland^  O. 


Head  Radio  Phone] 

The  accepted  standard  in  wireless 
receivers.  ^ If  they  are  not  BETTER 
than  anything  you’veever  seen  return 
them  for  full  cash  refund.  Our  Radio 
Handy  Book  and  Catalogue,  free  on 
request,  describes  them,  and  many 
other  instillments. 

The  Newman-Stem  Co. 

Dept.  E.E.  Cleveland,  O. 
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ARLINGTON  TESTED  CRYSTALS 

Why  buy  minerals  on  a 
gamble?  Be  SURE  when  you 
put  a crystal  in  your  detect- 
or that  it  is  EXQUISITELY 
[SENSITIVE.  Buy  Arlington 
mdividually  tested  Minerals.  i 
Galena  or  Silicon,  post  paid 
on  receipt  of  price. 

^ THE  NEWMAN-STERN  CO. 
Dept.  E.E.  Cleveland,  O. 
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By  EDWIN  F.  LINDER,  M.E. 

{Continued  from  page  131) 


In  most  of  these  unfortunate  calamities 
upon  the  high  sea  great  loss  of  life  has 
occurred  due  to  lack  of  methods  for  keep- 
ing in  communication  with  vessels  speed- 
ing to  help  the  shipwrecked  passengers  and 
crews.  Not  long  after  a ship  had  taken  in 
enough  water,  usually  the  engine  room  and 
such  machinery  used  for  wireless  became 
dead,  and  no  means  of  further  communi- 
cation remained. 

The  buoy  is  intended  to  make  up  this 
deficiency  as  one  of  its  chief  features. 
Being  a separate  unit  makes  it  possible  to 
provide  a system  of  this  kind  long  after 
the  vessel  has  sunk. 

The  searchlight  plays  probably  the  most 
important  part  in  summoning  assistance  to 
those  in  the  lifeboats  and  not  alone  flashes 
the  signals  upward  into  the  sky  where  it 
can  be  easily  seen  by  the  navigators  on  the 
bridges  of  ships  perhaps  one  hundred  miles 
away,  acting  as  a guide  to  the  place  where 
'the  survivors  are  waiting  to  be  taken 
aboard,  but  it  also  makes  it  possible  for 
the  lifeboats  to  keep  reasonably  close  to 
each  other  during  the  time  of  darkness, 
thereby  lessening  the  chance  of  drifting 
apart  and  not  being  seen  by  the  rescue  ship. 
1 his  was  one  of  the  difficidties  in  the 
Titanic  disaster. 

On  having  performed  the  work  for  which 
it  is  constructed,  if  possible  it  is  hoisted 
aboard  the  steamer  making  the  rescue,  but 
should  for  reasons  of  impracticability  it 
be  found  that  it  must  be  abandoned,  a sea- 
cock is  opened  which  gradually  permits 
water  to  fill  the  entire  buoy,  sinking  it  so 
that  it  does  not  become  a menace  to  navi- 
gation. 
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I {Continued  from  page  146)  | 

line  follows  the  step-by-step  method,  that  is, 
to  pick  out  a particular  line  in  an  exchange, 
the  major  group  is  first  selected,  then  a 
smaller  group  and  so  on,  until  the  100  line 
unit  containing  the  desired  line  is  reached, 
when  the  connection  is  extended  finally  to 
the  line  itself. 

HOW  CIRCUITS  ARE  SELECTED 
AUTOMATICALLY 

As  is  generally  understood,  in  the  present 
telephone  exchange,  there  is  a pair  of  cop- 
per wires  running  to  each  subscriber,  and 
connection  between  any  two  parties  is  ef- 
fected by  joining  the  individual  circuits, 
and  promptly  separating  or  breaking  them 
at  the  end  of  the  conversation.  Of  course, 
the  subscriber  has  nothing  to  do  in  this  mat- 
ter, but  to  give  the  desired  number  to  “Cen- 
tral,” who  puts  thru  the  connection. 

The  automatic  system,  as  might  be  sur- 
mised, must  have  some  arrangement  at  the 
subscriber’s  end  of  the  line,  by  which  he 
can  call  the  party  desired.  This  is  here 
shown,  as  a numbered  dial,  secured  to  the 
base  of  the  desk  telephone,  see  Fig.  1.  The 
numbers  around  the  edge  of  the  dial  range 
from  0 to  9,  thus  enabling  any  combina- 
tion of  figures  to  be  selected.  The  neat 
dial  on  the  front  of  the  telephone  is  all  that 
the  subscriber  sees,  but  quite  a wonderful 
mechanism  is  attached  to  that  little  dial, 
which  is  hidden  inside  the  instrument.  At 
the  edge  of  the  dial,  as  seen,  there  is  a lit- 
tle fixt  hook  or  protruding  finger  stop.  In 
calling  a number,  the  finger  is  placed  in  one 
of  the  openings  in  the  perforated  upper 
dial,  directly  above  the  specific  number; 
then  the  dial  is  rotated  in  the  clockwise 
direction  toward  the  fixt  stop  aforemen- 


*‘$1,000  Saved!” 

“Last  night  I came  home  with  great 
news.  Our  savings  account  had  passed 
the  thousand  dollar  mark ! 

“A  few  years  ago  I was  making  $15  a 
week  and  it  took  every  cent  to  keep  us 
going.  Then  one  day  I realized  why  I 
wasn’t  being  advanced — I couldn’t  do 
anything  in  particular.  I decided  right 
then  to  invest  an  hour  after  supper  each 
night  in  my  own  future,  so  I wrote  to 
Scranton  and  arranged  for  a course  of 
special  training. 

"Why,  in  a few  months  1 had  a whole  new 
vision  of  my  work!  An  opening  came  and  I was 
promoted — with  an  increase.  A little  later  another 
raise  came — I could  save  $25  a month.  Then  an* 
other— I could  save  $50  each  pay  day.  So  it  went. 

"Today  I am  manager  of  my  department.  We 
have  a thousand  dollars  saved — and  there  is  a real 
future  ahead!" 

For  28  years  the  International  Correspondence 
Schools  have  been  helping  men  and  women  every- 
where to  win  promotion,  to  earn  more  money,  to 
have  happy  prosperous  homes,  to  know  the  joy  of 
getting  ahead  in  business  and  in  life. 

You,  too,  can  prepare  right  at  home  in  spare 
time  forthe  position  you  want  in  the  work  you  like 
best.  All  we  ask  is  the  chance  to  prove  it.  Choose 
your  career  from  this  coupon  and  mark  and  mail 
it  now. 

— — — TISI,  OUT  HtRe  — • — — __ 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX  6237,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X. 


ELECTRICAL  ENGINEER 

Electrician 

Electric  Wiring 

□ 

a 

Electric  Lighting 

□ 

Electric  Car  Running 

c 

Heavy  EiectrlcTraction 

Electrical  Draftsman 

t 

_ 

Eleotrlo  Machine  Designer 

c 

Telegraph  Expert 

lI 

□ 

Practical  Telephony 

□ 

MECHANICAL  ENGINEER 

Mechanical  Draftsman 

c 

Ship  Draftsman 

□ 

Machine  Shop  Practice 

□ 

Toolmaker 

c 

I 

Gas  Engineer 

: 

CIVIL  ENGINEER 

t 

Surveying  and  Mapping 

□ 

MINE  KOREM’N  OUENG’R 

□ 

ARCHITECT 

c 

Architectural  Draftsman 

c 

= 

PLUMBING  AND  HEATING 

c 

Sheet  Metal  Worker 

I 

Navigator 

b 

SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSIiVKSS  MANAGEMEITT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Typist 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Snpt. 


AGRICULTURE 

PoiiitryKalsliig 

Antoniobilea 


iO  Spanish 
□ Freneli 
Italian 


Name, 

Present 

Occupation. 

Street 
and  No 


City. 


.State. 


WANTED-Railway  Mail  Clerks 


Average  $145 
Month 


Hundred  Men — 

Women  Needed 
Paid  Vacation. 

Life  Job.  Pull 
Unnecessary.  ✓ 

/ Name 

/ 

/ Address 


FRANKLIN  INSTITUTE 
Dept.  TIOI  Rochester,  N.Y. 

^ Sirs:  Send  me,  without 

O’  charge  (1)  sample  of  neK^ 
A Railway  Mail  Clerk  Exami- 
•p  nation  questions;  (2)  list  of 
other  government  jobs  open  to 
y men  and  women  and  (8)  free  book 
describing  them. 
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DUCK’S 


New  Big-200  Page  No.  14 
Wireless  Catalog  and  100 
Page  Electrical  Catalog 


The  wireless  catalog  mailed  for  12c  and  the  electrical  catalog  for  6c, 
cither  in  stamps  or  coin,  which  amount  you  are  privileged  to  deduct 
on  your  first  order  of  $1.00.  Catalog  positively  not  sent  otherwise. 
This  edition  of  our  wireless  catalog  is  the  most  complete  and  elaborate 
we  have  ever  put  out.  It  embraces  everything  in  wireless  worth  while. 
As  an  enclyclopedia  of  information  it  is  invaluable.  It  is  printed  on 
excellent  paper  and  with  a beautiful  cover.  Your  amateur  friend  will  tell  you  that  there 
never  has  been  any  wireless  catalog  to  take  the  place  of  Duck’s,  and  above  all,  that  you 
can  absolutely  rely  on  the  quality  of  every  instrument  listed  in  this  catalog.  In  a word 
it  is  all  worth  while  catalogs  in  one. 

A big  improvement  over  our 
former  model.  Primary  divided 
into  four  sections,  with  three 
dead  end  switches,  greatly  im- 
proving selectivity. 

Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  harmon- 
ics. The  change  in  the  con- 
struction of  the  guide  rod  sup- 
port makes  it  possible  to  obtain 
a looser  coupling.  It  is  a won- 
derful improvement  over  our 
old  model  both  in  performance 
and  appearance.  Only  $23.50. 

NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


The  secondary  on  our  new  type 
Arlington  is  divided  into  three 
sections  with  two  dead  end 
switches  eliminating  dead  end 
effect  and  harmonics  and  giving 
greater  selectivity.  The  end 
support  is  similar  to  that  on 
our  Navy  type  permitting  a 
looser  coupling.  It  is  a beau- 
tifully finished  instrument. 


Price  only  $12.50 


OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 


THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


The  Acme  Apparatus  Companjr 

announces  the  birth  of 
Another  RADIO  TRANSFORMER 

Named  ACME  250 

Weight  13  pounds 

250  Watts,  250  miles — a mile  per  watt. 

Acme  250  has  inherited  the  high 
efficiency,  excellent  operating 
characteristics,  rugged  construction 
and  attractive  appearance  of  its  older  brothers,  and  has  come  to  fulfill 
the  demand  for  a transformer  which,  though  it  may  not  present  as 
good  a front,  can  make  itself  heard  in  any  company. 


Price 


The  ACME  cry  is  800  cycles  strong. 

$16.00  Dressed  $13.00  Undressed — 110  Volt — 60  Cycles — ^4  KW. 


ACME  APPARATUS  COMPANY 


28  WINDSOR  STREET 

CAMBRIDGE  39,  MASS. 


American  Electro  Technical  Appliance  Company 

Dept.  E,  235  Fulton  Street,  New  York  City 

Partial  List  of  What  We  Distribute : 


Loose  Couplers.  $5.00.  $10.00.  $15.00,  $19  00. 

Tuning  Colls,  4,000  Meters,  $4.75;  1.250  Meters,  $3.50. 
Crystal  Detectors,  $1.75:  DeForest  Type.  $2.60. 

Murdock  Variable  Condensers,  .001  MFD,  $4.75;  .0005, 
$3.75. 

DeForest  Variable  Condensers  Always  On  Hand. 

Fixed  Condensers,  .002  MFD,  70c;  .003,  90c. 

Spark  Gaps,  75c,  90c.  $2.00. 

Oscillation  Transformer  (Murdock  Type),  $5.00. 
Oscillation  Transformer  (Sianal  Type).  $16.00. 

Lightning  Switch.  600  V.-lOO  AMP.,  $3.94. 

Switch  Points  3/l6"x3/l6",  Threaded  Shank  with  Nut, 
3c  Ea. 

Switch  Points,  3/16"x3/l6"  with  Machine  Screw,  20o 
Per  Doz. 

Dials  (Black),  3"  and  S'/a"*  75c;  with  Knob,  $1.25. 


White  Metal  Dials.  3",  50c. 

Binding  Posts,  9c,  iOc,  12c  and  20c. 

Paragon  Rheostats.  $1.75. 

Parkin  Rheostats.  $1.00. 

DeForest  Rheostats.  $1.00. 

All  the  Wireless  Press  Books. 

All  the  Cole  and  Megan  Books. 

Hawkins  Electrical  Guides 

Marconi  VT  Bulbs.  $7.00;  Socket  for  Same,  $1.50, 
Murdock  VT  Socket.  $1.00;  DeForest  Type,  $1.50. 
Western  Electric  Phones,  $12.00. 

DeForest  CoMs,  All  S'zes. 

Complete  Stock  of  DeForest,  Murdock  and  Grebe  ManU' 
facture. 

Oscillation  Helex,  Complete  to  Assemble,  $3.00. 

Loads  of  Other  Apparatus  On  Hand. 


tioned,  when  the  finger  is  removed.  Then 
the  dial,  propelled  by  a spring  mechanism, 
flies  back  to  its  normal  position,  but  in  so 
doing  a toothed  segment,  rotating  with  the 
dial,  makes  a certain  number  of  electrical 
contacts,  corresponding  to  the  number  at 
which  the  dial  was  released.  Thus,  if  the 
dial  was  released  with  the  finger  in  a hole 
number  7,  then  when  it  turned  back  its  seg- 
ment and  contacts  would  send  7 distinct 
electrical  impulses  over  the  line  to  the  “Cen- 
tral Exchange,’’  where  a special  electro- 
magnetic selecting  device  moves  contacting 
fingers  over  certain  contacts,  suitably  ar- 
ranged, making  the  connection  to  the  de- 
sired circuit. 

The  call  of  any  number  made  up  of  more 
than  one  digit,  is  accomplisht  by  inserting 
the  finger  in  the  dial,  rotating  it  to  the  fixt 
stop,  and  releasing  it,  for  each  number  in 
succession. 

The  details  of  the  automatic  selector  at 
the  exchange  will  be  understood  from  the 
following:  In  the  drawing,  Fig.  6,  is  repre- 
sented. a simple  selector  or  circuit  finder, 
for  an  exchange  of  10  subscribers.  The  10 
subscribers’  lines  or  circuits  terminate  in 
the  10  pairs  of  metal  plates  or  bank  con- ' 
tacts,  as  they  are  called,  arranged  in  the  ‘ 
arc  of  a circle  and  numbered  frorft  1 to  10, 
respectively.  A ratchet  wheel,  R,  is  ar-  > 
ranged  with  its  center  at  the  center  of  this 
arc  of  contacts,  and  carries  a pair  of 
springs,  W,  technically  termed  a -wiper. 
The  line  of  subscriber  No.  1,  for  instance, 
by  whom  it  is  supposed  that  this  macliine 
is  used,  is  represented  as  being  connected ! 
not  only  to  the  first  pair  of  bank  contacts, 
but  also  to  the  wiper  W ; to  the  rotary 
magnets,  and  to  the  release  and  rotary  push 
buttons. 

Now  suppose  that  subscriber  No.  1 
wishes  to  connect  to  line  No.  2.  To  do 
this,  he  presses  twice  (theoretically  speak- 
ing), the  rotary  push  button  (Rot.  B,  in 
drawing),  located  at  his  telephone  instru- 
ment. This  closes  a citouit  from  the  bat- 
tery thru  the  rotary  irognet.  Each  time ' 
that  this  circuit  is  completed  the  rotary ; 
magnet  is  energized  and  attracts  its  arma- 
ture, A.  This  armature,  in  turn,  carries  at 
the  end  of  its  arm,  the  pawl  or  finger,  P, 
which  engages  the  ratchet  wheel,  R,  and 
moves  it,  and  with  it  the  wiper,  W,  one 
step  each  time  that  the  armature  is  at-  i 
tracted.  Consequently,  when  A has  been 
attracted  and  released  twice  in  succession,  | 
the  wiper,  W,  will  have  been  moved  from 
its  normal  position  at  the  left  of  the  first 
pair  of  contacts,  and  will  rest  upon  pair 
No.  2,  of  gap  between  the  terminals  of  line 
No.  1 and  line  No.  2.  By  means  not  shown 
in  this  diagram’  subscriber  No.  2 will  be 
signaled  (bell  rung)  and  called  to  answer' 
his  telephone. 

The  arrangement  of  the  apparatus  is 
such  that  when  the  conversation  is  finisht,  I 
and  calling  subscriber  No.  1 hangs  up  his 
receiver,  the  release  ma^et  (Rel.  Mag.  in 
cut)  will  be  momentarily  energized,  and  i 
so  attract  its  armature,  thus  pulling  the  re- 
taining dog,  D,  out  of  engagement  with  the 
ratchet-wheel,  which  is  then  instantaneously  ^ 
returned  to  its  normal  position  by  means  of  | 
a clock-spring.  This  release  is  here  shown  | 
as  if  actuated  by  the  push  button,  Rel.  B. 
In  a similar  manner  subscriber  No.  2 could 
readily  call  line  No.  1.  This  explanation, 
tho  simple,  shows  the  principle  upon  which  I 
the  more  complicated  selectors  or  electro- 1 
magnetic  switches  in  the  larger  exchanges 
operate.  The  proper  sequence  of  electrical 
impulses  for  the  actuating  of  the  rotary 
control  magnet,  is  automatically  sent  by  | 
the  spring  propelled  drum  and  dial  at  the 
subscriber’s  instrument.  While  the  dial  is 
off  normal  the  transmitter  and  receiver  are 
shunted  out  by  a pair  of  springs,  in  order  < 
to  eliminate  noise  in  the  receiver  and 
strengthen  the  impulses.  Figure  7 shows 
the  circuit  of  the  calling  telephone  and  its 
relation  to  the  line  relay  of  a switch. 
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' A TYPICAL  100  LINE  SYSTEM 

I A good  understanding  of  the  switching 
i mechanism  may  be  had  from  a considera- 
i tion  of  a 100  line  system.  A 100  line 
( switchboard  consists  of  100  lineswitches 
and  a number  of  connector  switches.  The 
number  of  connector  switches  needed  is 
based  upon  the  greatest  number  of  conver- 
sations carried  on  at  any  one  time. 

Each  telephone  line  has  its  own  individual 
lincswifch.  The  lineswitches  are  mounted 
on  uprights  in  groups  of  100,  and  placed  in 
steel  and  glass  cabinets,  as  shown  in  the 
! photograph.  When  a subscriber  lifts  his 
receiver,  the  lineswitch  associated  with  his 
line  extends  the  line  directly  to  a trunk 
(i  leading  to  the  line  relay  of  an  idle  con- 
ji  nector  switch,  and  at  the  same  time  pre- 
!'  vents  any  other  line  from  using  that  parti- 
cular connector  switch.  The  lineswitch 
' must  be  regarded  as  an  efficiency  device, 

, since  it  makes  possible  the  use  of  a small 
number  of  connector  switches  for  a large 
number  of  lines,  while  without  its  use  each 
line  would  have  to  be  equipt  with  a con- 
nector switch.  Since  the  cost  of  a connec- 
tor is  many  times  that  of  a lineswitch,  the 
saving  is  very  apparent.  It  must  be  re- 
membered that  the  lineswitch  operates  in- 
dependent of  the  calling  device.  It  does  its 
I work  and  goes  out  of  business  immediately 
the  receiver  is  lifted.  See  complete  circuit 
I diagram  figure  5. 

We  now  come  to  a consideration  of  the 
connector  switch.  The  connector  takes  the 
place  of  the  operator  of  a manual  board  in 
reaching  and  testing  the  desired  line,  start- 
ing the  ringing,  giving  “busy”  signals,  re- 
leasing the  connection  and  the  many  other 
I things  that  an  operator  does  in  a manual 
system. 

j A connector  switch  (see  photograph  fig- 
, ure  3),  consists  essentially  of  a shaft  carry- 
' ing  three  wiper  springs,  which  may  be 
I lifted  by  a step-by-step  ratchet  action,  and 
! which  may  at  any  step  be  similarly  rotated. 

I Within  the  mechanism  and  not  shown  are 
three  magnets,  one  for  lifting  the  shaft,  a 
second  for  rotating  it,  and  a third  for  re- 
leasing it.  The  relays  shown  mounted 
above  the  switch  are  for  controlling  its 
action.  Mounted  below  the  switch  are 
shown  what  are  known  as  contact  banks. 
The  lower  or  line  bank  contains  100  pairs 
of  small  brass  punchings,  each  pair  of 
which  is  connected  directly  to  the  telephone 
line  at  the  lineswitch.  These  contacts  are 
arranged  in  ten  semi-circular  levels  and  the 
numbering  of  each  pair  is  based  on  the 
number  of  steps  required  to  lift  and  rotate 
the  lower  pair  of  wiper  springs  until  they 
rest  on  the  pair  of  contacts.  Thus  the 
number  of  the  lower  left  hand  pair  would 
be  11,  since  it  requires  one  vertical  step 
and  one  rotary  step  to  reach  it.  See  dia- 
gram figure  5. 

The  upper  or  private  bank  consists  of  100 
single  contacts  similarly  arranged,  which 
are  for  the  purpose  of  protecting  busy  lines 
from  intrusion.  Each  connector  has  its  own 
banks  of  contacts  and  the  line  and  private 
contacts  are  mutiplied  from  bank  to  bank. 
Now  suppose  we  wish  to  call  number  56  on 
this  system.  The  first  operation  of  the  dial 
must  serve  to  lift  the  wiper  springs  to  the 
fifth  level  of  contacts,  while  the  second 
operation  must  rotate  the  shaft  until  the 
wipers  rest  on  the  contacts  of  the  desired 
line. 

It  might  be  interesting  to  see  just  how 
the  two  motor  magnets  are  operated  by  im- 
pulses from  a common  source.  In  figure  8 
is  shown  a simple  circuit  of  the  two  mag- 
nets and  the  relays  which  control  their 
action.  Eifting  the  receiver  at  the  telephone 
extends  the  circuit  of  the  line  relay  (L.R.) 
thru  the  line  to  the  calling  device  main- 
springs. When  the  line  relay  operates  it 
closes  the  circuit  to  the  release  relay.  A 
peculiar  feature  of  this  release  relay  is  that 
it  is  somewhat  slow  to  release.  The  slow 
release  feature  is  secured  by  placing  a heavy 
copper  collar  around  one  end  of  the  core. 


“RW4,”  Size  12"  X 9" 


MIGNON  “RW4” 
UNDAMPED  WAVE 
RECEPTORS 

Loose  Couplers 
Loading  Coils 
Variometers 
Amplifiers 

Strongest,  Most  Distinct  Signals 


IMPORTANT— NOTICE 

Ernest  C.  Mignon,  inventor  of  the  famous  disc-core  undamped  wave 
receptor,  is  no  longer  connected  with  the  Mignon  Wireless  Corporation, 
of  Elmira,  N.  Y.,  or  their  successors — the  Universal  Radio  Mfg.  Corp., 
Address  all  communications  for  Mignon  apparatus  to 

MIGNON  MANUFACTURING  CORPORATION,  Newark,  N.  J. 


DAMPED  AND  UNDAMPED  WAVE 
APPARATUS  FOR  ALL  PURPOSES 

Endorsed  by  Radio  Department  of  D.,  L.  & W. 
R.  R.  Co. 

Write  for  Literature. 

MIGNON  MFG.  CORP. 

Dept.  E 

NEWARK,  N.  J. 


Canadian  Representative Canadian  Radio  Mfg.  Co.,  Bienville,  Que 


Perfect  Tone — Increased  Range — 
Low  Decrement 

You  have  heard  the  piei'cing  tone  of  a synchronous  spark.  You 
know  the  superior  characteristics  of  synchronous  spark  transmitters. 
Heretofore  the  bulk  and  expense  of  a motor  generator  and  the  practical 
necessity  of  D.  C.  supply  have  prevented  the  use  of  such  transmitters 
by  amateur  stations.  p, 

}'-j 

Type 

I TGAC 

The 


Synchronous  Rotary  Gap 

possesses  all  the  advantages  to  be  gained  by 
the  use  of  motor-generator  equipment  with 
none  of  the  expense.  You  can  use  the  Grebe 
Synchronous  Gap  on  your  A.  C.  Eine. 

Ask  your  dealer  to  show  you  this  gap. 

A.  H.  GREBE  & CO.,  Inc.,  70  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


-REMO  VAL  NOTICE- 

The  undersigned  desire  to  announce 
the  removal  of  their  offices  from 

19  PARK  PLACE 

to  new  and  much  larger  quarters  at 

188-190  Greenwich  Street,  New  York  City 

where  they  will  be  in  a better  position  to  accord  their  patrons  more'  prompt  and 

efficient  service.  o j i .7  • j 

‘ bend  for  catalogue  as  issued. 

W IRELESS  EQUIPMENT  CO.,  Inc. 

Manufacturers 

COLE  & MORGAN,  Inc. 

Publishers  of  the  Arts  and  Sciences  Series. 
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5^B.atierj  GJS?  in^  Pays 


HB 

Owners 
Know  the 


REAL  FACTS 
About  Battery 
Charging  Profits 


L,aters  from  all  parts  of  the  country  tell  us 
about  BIG  PROFITS  with  HB  Euuipment,  run- 
ning fr-om  $100  a month  as  high  as  $300.  Jlany 
make  even  more. 

YOU,  too,  can  have  BIG 
PROFITS  just  like  these 

With  an  HB  Charger,  it  costs  you  10c  to  15c 
each  to  charge  batteries.  Customer  pays  75c 
to  $1.50.  Think  of  that  for  BIG  PROFITS! 
HB  Chargers  have  no  delicate  parts  to  wear  out, 
no  burn  outs  or  expensive  renewals.  Built  for 
hard,  steady,  money-making  service.  HB  Equip- 
ment will  he  running  long  after  less  efficient 
chargers  have  been  discarded. 

Small  Cash  Payment 
Starts  this  Big  Business 

HB  Charges  are  sold  on  long,  easy  terms  ex- 
tending over  almost  a year’s  time,  and  you  can 
have  one  by  making  a small  cash  payment.  The 
profits  from  your  battery  charging  should  easily 
pay  the  balance.  If  you  find  that  your  HI? 
Charger  is  not  suited  to  your  needs  you  can 
return  it  any  time  within  ten  days  and  get  your 
money  back. 

Choose  the  Size  You  Need 
USE  THE  COUPON! 

There  is  an  HB  Charger  to  suit  any  size  battery 
business.  Pick  the  size  you  need  and  mark  a 
cross  on  the  picture  in  the  coupon.  Then  tear 
out  and  mail.  Remember  you  run  no  risk. 
Send  the  coupon  TODAY. 

TEAR  KERE 

HOBART  BROTHERS  COMPANY 
Box  67E,  Troy,  Ohio 

Send  me  complete  information  about  the  ITB  Cliarger 
marked  (X),  also  details  of  your  Easy  Payment  Plan, 


Handy 
Binder 

For  the 
Electrical 
Experimenter 
(Science  & 

Invention) 

Holds  and  pre- 
serves 12  is- 
sues, each  of 
which  can  he 
inserted  or  re- 
moved at  will. 

Made  of  heavy 
material,  extra 
reinforced  a t 
the  back. 

65c 

Add  postage 
for  2 !bs. 

Experimenter  Pub.  Co.,  Inc.  Book  Deot.  233  Fulton  St.,  N.  Y. 


When  the  circuit  of  such  a relay  is  broken 
the  Eddy  currents  induced  in  the  collar 
are  sufficiently  strong  to  oppose  greatly  the 
magnetic  change  which  produces  them,  thus 
giving  the  armature  a very  noticeable  lag. 
When  the  armature  of  the  line  relay  vi- 
brates in  response  to  the  impulses  from  the 
calling  device,  the  release  relay  remains 
energized.  Each  time  the  armature  of  the 


connector  switch,  which  trips  the  shaft  and 
restores  everything  to  normal,  ready  for 
another  call.  After  a conversation  is  fin- 
isht  the  switches  are  released  by  the  hang- 
ing up  of  both  receivers.  This  quick  re- 
lease is  one  of  the  important  features 
of  automatic  telephony  and  is  in  marked 
contrast  to  the  release  in  manual  switch- 
hoards,  whiclf  depends  upon  when  the 


C.  D. 

Springs  ^ Relay 

Hill" 


B 


V.M. 


, p- 


1^ 

^ RM 


ne.8 


To  Ring'"  To  Busy  Relay 

Relgya-Ord  and  daft 


Typical  Automatic  Telephone  Circuit,  Showing  '‘Busy”  Signal  Relay  and  “Ringing”  Relay 


line  relay  is  released,  a circuit  is  completed 
thru  the  slow  acting  series  relay  (B)  and 
the  vertical  magnet  (V.M.).  The  vertical 
magnet  steps  the  shaft  and  wdpers  to  the 
proper  level,  the  series  relay  remaining 
energized  during  this  operation.  Imme- 
diately the  shaft  begins  its  upward  motion, 
the  springs  S and  “make-before-break” 
combination  are  switched  by  a cam.  Now 
when  the  series  relay  releases,  the  circuit  is 
prepared  thru  the  rotary  magnet  (R.M.) 
and  the  slow  relay  A in  multiple.  Tlie  next 
series  of  impulses  caused  by  dialling  the 
second  digit  will  operate  the  rotary  magnet 
and  step  the  shaft  around  to  the  contacts 
belonging  to  the  called  line.  See  also  dia- 
gram figure  5.  At  this  point  one  of  two 
things  may  happen  depending  on  w’hether 
the  line  is  busy  or  idle.  If  the  line  is  idle, 
the  associated  private  bank  contacts  will  be 
connected  to  the  negative  side  of  the  bat- 
tery and  this  condition  will,  upon  the  re- 
lease of  relay  A,  cause  the  operation  of  the 
ringing  relay,  which  will  automatically  and 
intermittently  ring  the  called  party’s  bell 
until  the  call  is  answered,  or  until  the  con- 
nection is  broken  by  the  calling  party.  The 
operations  of  this  relay  also  guards  the 
called  line  from  intrusion. 

HOW  THE  “BUSY  WIRE”  SIGNAL  WORKS. 

If  the  desired  line  is  busy,  the  associated 
private  bank  contacts  are  connected  to  the 
positive  side  of  the  battery.  This  condition, 
before  the  release  of  the  relay  .A,  causes  the 
“busy”  relay  to  operate,  wdiich  places  the 
familiar  “busy  tone”  on  the  calling  tele- 
phone and  gives  the  calling  subscriber  the 
signal  to  hang  up  and  attempt  the  call 
later. 

The  connections  may  be  released  at  any 
time  during  this  building  up  of  a connec- 
tion, by  merely  hanging  up  the  receiver. 
This  operates  the  release  magnet  in  the 


INSTRUMENTS 
Ijlinneil  Always  Reliable 

JOVE  DETECTOR 

Handiest,  Handsomest,  Best 
Sample  by  Mail  — $2.00 
Tested  Galena  Crystal — 25c 

Distributors  of  Standard  Electric  Novelty 
Company  Type  B “Cyclone”  Audion  Batteries. 
Also  De  Forest,  and  all  other  makes  of  High 
Class  Wireless  Apparatus. 

Send  stamp  for  new  edition  42E  Catalog. 

J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York 


(GHEGAN  PATENT 


operator  can  find  ti>ne  to  remove  the  plugs! 

A system  of  several  hundred  lines  is 
built  up  by  grouping  together  two  or  more 
of  the  hundred  line  boards  just  described. 
In  the  large  exchange  picture,  figure  2,  are 
shown  several  groups  of  lineswitch  boards, 
with  their  associated  cables  and  cable  racks. 
To  enable  the  calling  subscriber  to  pick  out 
the  particular  100  line  switchboard  desired, 
it  is  necessary  to  provide  trunking  switches, 
or  selectors,  as  they  are  called.  The  selec- 
tor switch  is  mechanically  similar  to  the 
connector  switch,  the  chief  difference  be- 
ing that  while  the  shaft  of  a connector 
switch  rotates  in  response  to  impulses  from 
the  calling  device,  the  shaft  of  a selector 
rotates  without  regard  to  the  dial. 

Each  subscriber  in  such  a system  has  a 
three  digit  number.  The  trunks  from  the 
lineswitch  boards  now  lead,  not  to  connec- 
tors, but  selectors.  The  first  digit  steps  the 
shaft  and  wipers  of  the  selector  switch  up 
to  the  level  corresponding  to  the  100  line 
group  containing  the  desired  number.  The 
wipers  immediately  and  without  regard  to 
the  dial,  rotate  until  they  rest  on  the  con- 
tacts of  a trunk  leading  to  an  idle  connec- 
tor switch  serving  that  group.  The  last 
two  digits  operate  the  connector  and  pick 
out  the  line  as  before. 


This  Shows  the  Circuit  of  the  Calling  Tele- 
phone and  Its  Relation  to  the  Line  Relay  of 
an  Automatic  Telephone  Switch. 

The  selector  switches  are  usually  grouped 
in  shelves  of  twenty  and  mounted  on  trunk 
boards  as  illustrated  in  the  accompanying 
photograph  of  an  Automatic  Exchange. 

For  very  large  systems,  of  say  100,000 
lines  ultimate  capacity,  still  other  selector 
groups  of  switches  are  provided,  which 
serve  to  pick  out  the  larger  groups  of  lines. 
These  groups  are  called  .first  and  second 
selectors  to  distinguish  them  from  the 
others,  which  now  become  third  selectors. 
Each  number  in  such  a system  contains  five 
digits.  The  first  three  digits  operate  the 
first,  second  and  third  selectors  respectively 
— while  the  last  two  operate  the  connector 
switch.  There  are  already  several  auto- 
matic systems  now  in  operation  which  re- 
quire six  figure  numbers,  the  ultimate  ca- 
pacity of  the  system  being  1,000,000  lines. 
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TRIODE 


(TRADE  MARK) 

Audio  Transformer  Type  P 

This  transformer  provides  a maximum  of  low  fre- 
quency amplification  and  is  superior  to  all  others.  It 
may  be  used 'with  the  Marconi  and  all  standard 
vacuum  tubes. 

Permits  reliable  daylight  reception  from  European 
stations. 

Establishes  new  amateur  long  distance  records. 
Eenders  remarkable  amplification  of  all  signals. 
Prlre  $7.00  postpaid 

WIRELESS  SPECIALTY  APPARATUS  CO. 
Engineers,  Designers.  Manufacturers 
Boston,  Mass.,  U.  S.  A. 


Brooklyn  ! 

RADIO  AMATEURS 

If  you  want  good  standard  wireless  ap- 
paratus, we  cordially  invite  you  to  ex-  ^ 
amine  our  complete  line  of  all  famous 
Manufacturers:  Radisco,  Grebe,  Mur- 

dock, etc.  Everything  for  the  Amateur 
from  Contact  Points  to  Complete  Stations 
sold  at  catalog  prices. 

Agents  for  RADISCO  Apparatus 

Including  Coils,  “B”  Batteries.  Indicat- 
ing  Dials  and  other  parts  distributed  by 
them.  Mail  orders  given  prompt  attention. 
Open  Evenings  until  9.30  P.M. 

KELLY  & PHILLIPS 

312  Flatbush  Avenue,  Brooklyn,  N.  Y. 


Charge  Storage  Batteries 

For  Convenience  or  Profit 


From  any  alternating  current  lamp  socket  with 
the  Cambridge  Kectitier.  For  honie  or  garage 
use.  As  simple  as  turning  on  a lamp  and  fully 
guaranteed. 

Quickly  saves  its  cost  and  doubles 
the  life  of  your  battery.  Always 
ready  when  you  want  it.  Kec 
tifier  Bulletin  II  sent  on 
request. 

Bulletin  Y of  Wire- 
less Telegraph  Appa- 
ratus sent  for  3 cent 
stamp. 

Clapp-Eastham  Co. 

131  Main  St.  ti.  i -j  r> 

. The  Cambridge  Bat- 

Cambridge,  Mass,  tery  Charger,  Price 


AMATEURS 

YOU  REQUIRE  SWITCH  POINTS 
AND  BINDING  POSTS  FOR  THAT 
NEW  SET. 

SWITCH  POINTS  THAT  ARE  AC- 
CURATE. 

I/4”  Diameter  and "High,  Shanks  for 

6-32  Nut SIZES  as  below,  Postpaid. 

This  Month  Only 
Shank,  Nickel  Plaited,  $1.00 
Shank,  Nickel  Plaited,  1.00 
Shank,  Nickel  Plaited,  1.00 

Dependable  Radio  Equipment  and  Parts 

See  catalogue  No.  9 

DORON  BROS.  ELEC.  CO. 

Manufacturers,  Hamilton,  Ohio 


The  flexibility  of  the  automatic  system 
has  been  one  of  its  most  surprising  develop- 
ments. By  making  small  modifications  of 
standard  equipment,  automatic  telephony 
has  been  able  to  take  care  of  every  kind 
of  service  that  operating  companies  or  sub- 
scribers have  demanded. 

Party  line  service  is  given  with  as  many 
as  ten  parties  on  the  line,  and  full  selec- 
tive ringing  is  secured  by  the  use  of  har- 
monic or  tuned  ringers.  The  operation  of 
calling  a station  on  a party-line  is  no  dif- 
ferent from  making  any  other  call,  since 
each  station  has  its  own  number.  Revert- 
ing calls,  or  calls  between  parties  on  the 
same  line,  are  taken  care  of  in  a way  that 
is  even  more  satisfactory  than  that  used  in 
manual  systems.  Coin  collections,  meters, 
etc.,  that  record  effective  calls,  and  dis- 
regard all  calls  made  when  the  line  is  busy 
or  when  no  reply  is  received,  are  in  suc- 
cessful use. 

Automatic  telephony  has  been  adapted 
to  every  class  of  service,  rural  communities 
and  large  cities  alike,  and  its  work  is  per- 
formed more  rapidly  and  efficiently  than  is 
possible  with  manual  systems. 


Modified  Automatic  Telephone  Calling 
Dial  to  Be  Installed  in  New  York  City, 
Which  Enables  the  Exchange  Name  to  Be 
Called,  Thanks  to  the  Letters  Provided 
As  Shown. 


That  the  future  telephone  systems  of  the 
country  will  be  all  automatic  cannot  now  be 
doubted.  Announcements  of  proposed  con- 
versions from  manual  to  automatic  in  the 
larger  cities  of  the  world  are  appearing 
almost  daily,  and  it  is  now  a recognized  fact 
that  the  automatic  telephone  system  repre- 
sents the  only  solution  to  the  problems  of 
giving  adequate  telephone  service. 

THE  BELL  SYSTEM  IN  NEW  YORK  CITY. 

The  Bell  system  is  starting  to  install  new 
automatic  telephone  equipment  in  New 
York  City,  and  have  worked  out  a very 
clever  stunt  for  selecting  the  various  ex- 
changes. The  new  telephone  hooks  will 
have  tlie  excliange  names  printed  as  shown 
below.  The  calling  is  then  carried  out  as 
follows : 

Having  secured  the  desired  telephone 
number  from  the  directory,  which  we  will 
assume  to  be  “PENnsylvania  5280,”  the 
subscriber  will  first  remove  the  receiver  and 
listen  for  the  “dial  tone,”  which  indicates 
when  the  apparatus  is  ready  to  receive  his 
call.  He  will  then  insert  his  finger  in  the 
opening  of  the  hole  over  the  letter  “P,” 
rotate  the  dial  until  the  finger  comes  in  con- 
tact with  the  metal  stop  shown  in  the  pic- 
ture and  release  the  dial,  which  will  auto- 
matically return  to  normal.  He  will  then 
repeat  this  operation  for  the  letters  “E”  and 
“N,”  and  in  turn  for  the  four  numerals 
5-2-8-0. 

Typical  examples  of  new  form  of  listing 
telephone  numbers : 


Arena  Dr  John,  r,  2156  Bathgate  av..FORdham  4141 

Arena  Theatre.  623  8th  av BRY  ant  5409 

Arend  Ernest.  A,  Archt,  105  W 40. ...  BRY  ant  3231 
Arend  P J.  165  Bway COR  Hand  0940 


i/  THE 
^ HEART 
OF  THE 
HAMMOND 

interchangeable 
Type 


One  of  the  Greatest  Achievements 
of  Science  and  Invention. 


‘‘‘‘Many  Typewriters  In  One'" 

For  the  Mathematician,  Engineer,  Chemist. 
Astronomer,  Surveyor,  Navigator — there  is 
no  typewriter  like  the  Miiltiple.x  Hammond! 
The  Multiplex  does  many  things  that  no 
other  typewriter  can  do! 

The  Mathematical  Miiltiple.x  contains  the 
characters  and  signs  used  for  writing  in 
higher  and  lower  mathematics,  and  for 
engineering,  mechanics,  etc.,  as  well  as  for 
all  the  ordinary  work  that  can  be  done  on 
any  typewriter.  Just  note  these  fine  styles 
of  Multiplex  type — 

TWO  STYLES  OP  TYPE,  or 

tvLO  to  five  different 
languages,  carried  on 
the  machine  AT  ONCE. 
"JUST  TURN  THE  KNOB" 
and  change  instantly 
from  Roman  Type,  to 

Italics,  or  Miniature 
Roman,  ou-l/ 

S-y-ja-e,  or  from  En- 
glish to  Greek,  Russian, 
German,  French,  etc. 

Any  other  type  or  Ian., 
guage  can  be  substituted 
in,  - a feu  seconds. 

The  above  gives  a slight  idea  of  the  versatility  of 
the  Multiplex  which  has  literally  revolutionized 
typewriting — has  changed  it  from  monotonous  com- 
mercial work  to  the  beauty  of  fine  printing  and 
engraving. 

WRITE  FOR  FREE  BOOKLET  showing  the 
many  languages  and  type  sets  of  the  Multiplex — 
there’s  a type  for  every  profession,  every  business, 
every  science,  including  technical  signs  and  sym- 
bols and  chemical  keyboard. 

Fill  out  the  Coupon  and  mail  to  us  now — 
before  you  turn  this  page  and  possibly  for- 
get. You  incur  no  obligation. 


Also — an  Aluminum 
PORTABLE  Model 

For  Traveling — forborne.  Weighs 
about  11 -lbs.  Full  capacity.  Ask 
for  special  folder. 
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THE  HAMMOND  TYPEWRITER  CO. 


589  East  69th  Street 


New  York  City 


Name  . 
Address 


Please  write  your  occupation  below. 
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THIS — the  second 


Announcement 


since  our  entrance  into  the  Radio  and  Electrical  field,  is  published  to  acquaint  you 
with  the  fact  that  we  have  been  taken  at  our  word  as  an  organization  specializing  in 

“Personal  Service  to  the  Consumer” 

Our  efforts  will  always  tend  to  serve  each  one  of  you  individually  and  promptly,  thru 
our  sales  or  mail  order  department,  and  to  this  end  we  have  contracted  with  over 
ninety  per  cent  of  the  leading  manufacturers,  which  means  that  we  will  carry  every- 
thing Radio  from  Contact  Points  to  Complete  Stations. 

Among  the  serviceable  and  high  tiuality  Radio  and  Commerciai  Ajiparatus  which  we  offer  you 
are  to  be  found  the  foremost  products  of 

A.  H.  Grebe  De  Forest 

Clapp-Eastham  W.  J.  Murdock 

Radio  Craft  Corp.  J.  H.  Bunnell 

International-Radio  Tel.  Co.  Amer.  Radio  & Research  Corp. 

Manhattan  Electrical  Supply  Co.:  General  Radio:  Acme:  JIarconi;  S.  Cohen:  Federal  Tel.  & 
Tel:  Electrose;  Brandes : Bacent  Electric:  Wireless  Equipment:  Wireless  Improvement;  Cole  & 
Morgan,  Books  ; Wireless  I'ress,  Books ; Marko  Storage  Batteries  and  Endurance  Storage  Bat- 
teries: Standard  V.T.  Batteries;  Adams  Morgan;  Duh'.lier  Condensers;  Firth;  Omnigraph; 
Magnavox  and  others. 

You  have  our  most  courteous  invitation  to  spend  a few  moments  in  our  spacious  show  rooms 
to  look  over  our  complete  stock.  We  will  gladly  show  you  any  instrument  or  part  you  may  desire 
to  examine.  It  will  be  a revelation  to  you,  besides,  it  is  part  of  our  service. 

Our  word  of  honor  to  you  is  our  guarantee.  Let  us  prove  it. 

Write  Dept,  A1  for  Literature  and  Price  Lists 

Continental  Radio  and  Electric  Corporation 


J.  D1  BLASI,  Secy. 

6 Warren  Street 


J.  STANTLEY,  Treas. 


New  York 


Areiul  P J,  r.  813  5th  av PLA  za 

Arends  Katharine,  MD,  178  W 97 RIV  rside 

Arendt  E,  r.  156  \V  86 SCH  uyier 

Arendt  Edwd  & Son.  Leaf  Tob,  151  Water. JOH  n 

Arendt  Ellis,  151  Water JOH  n 

Arendt  Simon,  r,  29  E 129 HAR  lem 

z\rengee  Co..  21  W 4 SPR  ing 

Arens  A,  Leaf  Tobacco,  182  Water JOH  n 

Arens  Miss  Adele,  r,  29  W 84 SCH  uyier 

Arens  Burchard,  Cafe.  520  8th  av GRE  eley 

Arens  Edgmont  H.  Bookseller.  17  W 8.STU  yvsnt 

Arens  F X.  r.  119  W 80 SCH  uyier 

Arens  Max.  Lawyer.  271  Bway BAR  clay 

Arensberg  A,  Brugs,  1002  So  blvd INTrvaie 

Arensberg  M.  r.  961  St  Nich  Av ADD  bon 

Arensberg  Walter  C.  r,  33  W 67 COL  mbus 


4226 

0570 

2861 

1635 

1635 

4202 

7224 

4747 

2493 

5141 

0717 

6347 

5786 

2925 

1520 

4826 


DR.  ROGERS,  RADIO  INVENTOR, 
HONORED. 

Dr.  J.  Harris  Rogers,  of  Hyattsville,  Md., 
discoverer  of  the  principle  of  underground 
and  underwater  radio,  was  recently  ex- 
tended a vote  of  thanks  in  a joint  resolu- 
tion unanimously  adopted  by  the  Maryland 
State  Assembly.  The  resolution  was  intro- 
duced in  the  Senate  by  Oliver  Metzerott 
and  in  the  House  by  Clarence  Roberts. 

Dr.  Rogers  has  been  a student  of  elec- 
trical science  for  many  years,  and  has 
achieved  international  prominence.  For 
more  than  ten  years  he  has  devoted  his 
energy  to  the  development  of  radio. 

At  the  outbreak  of  the  war  he  tendered 
his  inventions  to  the  Government  without 
reservations.  An  intricate  system  was 
worked  out,  with  stations  in  various  parts 
of  the  country.  Communication  was  estab- 
lished between  submerged  submarines  and 
airplanes,  enabling  the  “subs”  to  attack  to 
advantage.  The  system  was  used  in  the 
trenches,  and  at  times  was  the  only  means 
of  communication  between  dugouts  and  the 
rear. 

Dr.  Rogers’  work  has  won  great  recog- 
nition, and  Senators  trance  and  Smith  of 
Maryland  are  now  co-operating  to  have 
Congress  adopt  a joint  resolution  recogniz- 
ing his  services.  ’ 


Here’s  a Receiver  with 
Eight  Distinct  Advantages 


r\eFOREST  Agencies  a 
^located  in  all  Frincip 


are 
pa) 

Cities.  Ask  your  regular 
Electrical  Dealer  to  get  you 
DeF OREST  Apparatus. 


Combination  Audion-Ultra  Audion 
and  One-step  Amplifier;  Type  P- 
300.  Size  I2'/2"x9%"x7%".  Price 
^73.50.  Vacuum  Tubes,  $7.00  each 
extra. 


A COMPLETE,  compact  and  inexpensive  Receiving  Set 
having  improvements  and  refinements  which  increase 
efficiency  and  eliminate  many  objectionable  features  of  re- 
ceiving apparatus. 

No  longer  is  it  necessary  for  you  to  have  two  or  three 
expensive,  inconvenient  and  cumbersome  tuners  spread  all 
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I EDISON’S  TELEGRAPH  “SEND- 
ING” TO  BE  PRESERVED. 

At  the  joint  reunion  of  the  Old  Time 
Telegraphers  and  Historical  Association 
and  the  United  States  Military  Telegraph 
Corps  held  in  Cleveland,  Ohio,  September 
i'  10-12,  1919,  a resolution  was  presented  by 
I E.  P.  Griffith,  superintendent  of  telegraph 
I of  the  Erie  Railroad  Company,  which  had 
: in  view  inviting  Thomas  A.  Edison  to  place 
on  phonographic  record  a message  to  teleg- 
raphers ; Mr.  Edison  himself  to  send  the 
I message  by  means  of  a key  and  sounder, 

! says  Telegraph  and  Telephone  Age. 

Arrangements  have  now  been  made  with 
Mr.  Edison  to  carry  the  project  to  a reality, 
and  he  has  agreed  to  have  made  a pure 
nickel  master  record  which  will  last  per- 
; manently  and  from  which  duplicates  may 
be  made. 

I Mr.  Edison’s  Morse  sending  will  be  pre- 
I ceded  on  the  record  by  an  introductory 
I speech  by  David  Homer  Bates,  and  it  is 
I the  intention  to  have  this  record  placed 
; upon  a machine  for  reproduction  at  future 
gatherings  of  the  Old  Time  Telegraphers 
I and  Historical  Association  and  United 
i States  Military  Telegraph  Corps. 

ij  Profess©!’  I 

I P©-vnnadlsiti©sa  I 

I f@r  Eaimstenim^s  Tlheors^  f 

I By  ROBERT  H.  MOULTON  i 

i I (Continued  from  page  144)  | 
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sion  on  weights  and  measures  asked  Pro- 
' lessor  Michelson  to  devise  some  method  by 
which  the  meter  length  could  be  accurately 
reproduced.  The  meter  is  theoretically  one 
forty-millionth  of  the  earth's  circumference  ; 
but  this  definition  is  not  accurate  enough 
for  scientific  purposes.  Professor  Michel- 
son announced  the  length  of  the  meter  in 
terms  of  cadmium  light  waves,  with  a maxi- 
mum error  of  one  part  in  two  millions ! 
This  definition  will  always  enable  scientists 
to  reproduce  the  meter  accurately,  as  long 
as  cadmium  light  retains  its  properties — 
which  is  as  long  as  the  earth  exists. 

The  first  achievement  to  bring  Professor 
Michelson’s  name  to  the  attention  of  the 
scientific  world  was  his  accurate  determina- 
tion of  the  velocity  of  light,  accomplisht 
also  after  overcoming  tremendous  experi- 
mental difficulties.  Light  is  the  fastest  thing 
in  nature ; it  represents  the  absolute  limit  of 
speed.  After  four  years  of  work  and  study, 
Professor  Michelson  announced  that  light 
travels  with  a velocity  of  186,330  miles  per 
second.  The  maximum  error  in  this  figure 
does  not  exceed  one-fortieth  of  one  per 
cent.  The  accuracy  of  this  may  better  be 
judged  when  it  is  stated  that,  altho  light 
travels  at  a speed  equivalent  to  more  than 
seven  times  around  the  earth  per  second, 
the  maximum  error  in  Professor  Michel- 
son’s figure  does  not  exceed  the  distance  a 
man  could  walk  in  a single  day. 

On  the  subject  of  spectrum  analysis.  Pro- 
fessor Michelson  has  devoted  many  of  the 
best  years  of  his  life.  Spectrum  analyses 
are  obtained  by  means  of  the  st>ectroscope. 
"Every  substance  when  heated  emits  a char- 
acteristic light.  By  means  of  the  spectro- 
scope this  light  is  analyzed  and  the  elements 
giving  off  the  light  are  thereby  revealed. 
The  spectroscope  has  enabled  scientists  to 
determine  the  elements  in  far  distant  stars. 
It  has  made  possible  tremendously  impor- 
tant discoveries  concerning  the  nature  of 
atoms,  the  minute  particles  of  which  all 
matter  is  composed. 

The  difficulties  of  spectrum  analysis  will 
be  realized  when  it  is  learned  that  a single 
atom  of  sodium  emits  800,000,000,000  vibra- 
tions per  second,  of  two  slightly  different 
kinds  of  light.  Professor  Michelson  was  en- 
gaged in  spectrum  analysis  very  long  before 
he  improved  the  spectroscope,  calling  the 
improved  type  an  echelon  spectroscope.  This 
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wonderful  machine  divides  light  into  its  va- 
rious constituents  and  makes  possible  their 
separate  analysis. 

The  echelon  spectroscope  uses  a glass 
grating — a piece  of  highly  polish!  glass  on 
which  is  ruled  from  fifteen  thousand  to  fifty 
thousand  absolutely  straight  and  equally 
spaced  lines  to  the  inch.  To  make  these 
gratings  Professor  Michelson  invented  a 
ruling  engine  that  is  probably  the  most 
accurately  constructed  mechanical  device  in 
the  world.  It  is  operated  in  a room  the  tem- 
perature of  which  is  kept  constant  to  within 
one-hundredth  of  a degree,  hour  after  hour 
— day  after  day. 

To  assist  in  analyzing  the  lines  of  the 
spectrum  into  their  fundamental  constitu- 
ents, Professor  Alichelson  invented  the  har- 
monic analyser,  a machine  as  complicated 
and  as  delicate  as  the  linotype  machine.  By 
its  use  an  assistant  can — in  a few  minutes — 
make  calculations  that  would  take  a skilled 
mathematical  computer  weeks  to  accom- 
plish. 

mi;;  | 
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observer,  however,  the  effect  is  produced  in  ' 
exactly  the  opposite  way,  since,  if  this  were  | 
not  so,  he  would  at  times  be  put  to  the  in-  i 
convenience  of  standing  on  his  head.  We  | 
know  k is  the  rotation  of  the  earth  on  its  I 
axis  that  causes  the  stars  to  move  across  ( 
the  heavens,  and  that  the  sky  itself  does  not  : 
move.  In  the  Celestial  Sphere  the  sky  actu-  j 
ally  does  rotate,  being  so  mounted  as  to  turn 
about  the  miniature  earth,  which  we  have 
imagined  as  being  placed  at  its  center. 

There  are  certain  parts  of  the  sky  which 
are  never  visible  to  observers  at  any  given 
point.  At  Chicago,  for  instance,  because  it  i 
is  north  of  the  equator,  we  can  at  no  time  i 
see  the  stars  in  the  South  Polar  region.  If  I 
one  were  to  stand  in  a level  field  near  Chi- 
cago and  look  straight  south,  just  above  the 
horizon,  his  line  of  vision  would  pass  as 
close  to  the  South  Pole  as  is  possible  from 
this  latitude.  If  he  continued  so  to  look  for  ^ 
twenty-four  hours,  during  which  time  the  i 
earth  would  make  a complete  revolution  on  \ 
its  axis,  his  line  of  vision  would  describe  a 
circle  on  the  imaginary  spherical  surface  ; 
called  the  “sky.”  This  circle  would  enclose  . 
that  part  of  the  sky  which  is  never  visible  ! 
to  an  observer  at  Chicago.  In  the  Celestial  : 
Sphere  that  part  of  the  spherical  shell  com-  t 
ing  within  the  circle  was  omitted,  thus  leav-  '. 
ing  an  opening  for  the  entrance  of  the  ob-  ; 
server  and  for  supporting  trusses  for  the  ob-  , 
server’s  platform.  The  omission  of  this  part  i 
of  the  spherical  surface  in  no  way  inter-  ! 
feres  with  "a  correct  representation  of  the  i 
sky  for  this  latitude,  since  no  part  of  the 
opening  subtends  an  arc  of  83°  40',  on  the  i 
spherical  shell,  or  twice  41°  50',  the  latitude  : 
of  Chicago.  ! 

The  sphere  is  15  feet  in  diameter  and  is  j 
constructed  of  very  light  galvanized  iron,  j 
1/64  of  an  inch  thick,  which  has  been 
pressed  to  the  proper  curvature  and  soldered 
to  the  equatorial  ring  and  to  a much  smaller 
ring  about  the  entrance  to  the  sphere.  Its 
total  weight,  exclusive  of  the  wooden  plat- 
form inside,  is  a little  over  500  pounds.  This 
weight  is  carried  by  a 2)4-inch  tube  attached 
to  the  outside  of  the  sphere,  along  the  line 
of  the  equator,  and  resting  upon  three  |i 
wheels,  two  of  which  are  under  the  lower 
side  of  the  sphere  and  the  other  just  above 
the  entrance  door.  The  greater  portion  of 
the  weight  is  carried  by  the  two  lower 
wheels,  the  upper  one  being  designed  to  re- 
sist a certain  thrust  due  to  the  inclined  posi- 
tion of  the  sphere. 

As  this  sphere  was  constructed  for  ob- 
servers at  Chicago,  who  are  located  on  the 
surface  of  the  earth  at  north  latitude  41“^ 
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50',  it  would  not,  of  course,  give  an  accu- 
rate representation  of  the  firmament  to  ob- 
servers in  other  latitudes.  Similar  spheres 
constructed  for  other  latitudes  north  or 
south  would  be  placed  at  other  angles  and 
would  represent  other  constellations. 

For  example,  a Celestial  Sphere  for 
Buenos  Aires  would  be  constructed  to  rep- 
resent the  southern  heavens  and  would  be 
so  placed  that  the  observer  would  enter 
from  the  North  Polar  region.  He  would 
see  the  southern  constellations,  which  are 
not  visible  at  Chicago,  but,  on  the  other 
hand,  would  fail  to  see  any  of  the  constel- 
lations about  the  North  Pole,  which  are  vis- 
ible from  this  latitude. 

The  rotation  of  the  two  wheels  on  the  un- 
der side  of  the  sphere,  which  are  propelled 
by  means  of  a small  electric  motor,  attached 
to  the  steel  structure  supporting  the  sphere, 
causes  the  spherical  wheel  in  turn  to  rotate. 
The  electric  light  necessary  for  representing 
the  sun  is  received  at  the  north  pole  at  a 
rotary  contact,  and  carried  by  an  insulated 
wire  to  the  ecliptic,  about  which  there  is  a 
wire  on  the  inside  of  the  sphere. 

The  fixt  stars  are  shown  by  tiny  perfora- 
tions in  the  surface  of  the  spherical  shell, 
these  perforations  being  of  different  sizes, 
according  to  the  magnitude  of  the  stars 
which  they  represent.  The  size  and  location 
of  each  star  was  determined  by  an  instru- 
ment especially  constructed  for  this  pur- 
pose. Even  the  shifting  positions  of  the 
planets,  Jupiter,  Venus,  Mars  and  Saturn, 
among  the  constellations  have  been  provided 
for,  a number  of  openings  representing  the 
different  positions  of  each  of  these  planets 
at  different  times  of  the  year  serving  this 
purpose.  When  not  in  use  these  extra  open- 
ings are  very  readily  covered. 

The  sun  is  represented  by  a small  electric 
light,  to  give  it  greater  brilliancy  than  that 
possest  I)y  the  other  heavenly  bodies.  The 
moon  is  represented  by  a similar  light  en- 
closed in  a circular  liox,  and  by  means  of 
an  ingenious  device  its  different  phases  can 
)je  shown.  The  box  enclosing  the  light*  is 
provided  with  a slot  into  which  opaque 
discs  may  be  inserted  to  cover  portions  of 
the  moon’s  face,  so  that  it  can  be  exhibited 
at  full,  three-quarters,  one-quarter,  etc.,  as 
desired.  The  lights  representing  the  sun 
and  moon  are  movable,  so  that  these  bodies 
may  always  be  kept  in  their  appropriate 
places. 

From  an  educational  standpoint,  the  At- 
wood Celestial  Sphere  undoubtedly  will 
prove  of  the  greatest  value.  For  a long  time 
the  Chicago  Academy  has  appreciated  the 
increasing  interest  in  the  stars,  and  .the  dif- 
ficulty which  every  one  meets  in  trying  to 
become  familiar  with  even  the  brighter  stars 
and  more  commonly  known  constellations. 
The  means  heretofore  provided  for  aiding 
students,  such  as  flat  star  charts  and  globes 
on  the  outside  of  which  stars  are  sometimes 
represented,  are  unsatisfactory  and  often 
confusing  to  the  untrained  observer. 

Thru  the  use  of  the  Celestial  Sphere 
it  is  possible  to  become  familiar  with  all  the 
constellations  that  are  ever  visible  in  the 
latitude  of  Chicago,  and  they  can  be  studied 
at  any  time.  Very  few  people  have  had  an 
opportunity  of  seeing  all  of  these  constella- 
tions, for  not  only  do  atmospheric  condi- 
tions serve  to  conceal  many  of  them  but 
their  apparent  motion  is  so  slow  that  it 
would  require  many  hours  of  careful  watch- 
ing to  see  all  of  those  visible  on  a single 
and  perfectly  clear  night. 

The  use  of  the  sphere  also  makes  per- 
fectly simple  many  of  the  mathematical  con- 
ceptions necessary  for  the  study  of  descrip- 
tive astronomy,  which  so  often  discourages 
the  beginner,  as  well  as  many  of  the  funda- 
mental ideas  in  mathematical  geography  nec- 
essary in  the  younger  school  children,  who 
can  not  become  familiar  with  the  chief  con- 
stellations, their  apparent  movements,  the 
brighter  stars  and  the  real  and  apparent 
movements  of  the  sun,  moon  and  planets. 
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them.  Bend  them  back  at  our  expense. 


50c  a Wcci^ 

If  you  like  the  books,  as  thou- 
sands of  other  men  have  after 
examination,  just  send  us  $2.80. 
You  can  send  the  balance  of  the 
special  reduced  price  the  same 
way — $2.00  each  month  (60  cems 
a week).  Send  $3.00  a month  if 
you  order  the  Law  books. 

Step  up  to  a better  job  with 
bigger  pay.  MAIL  THE  COU- 
PON NOW.  It’s  your  first  step. 

AMERlCm 

TECHNICAL  SOCIETY 
Chicago,  U.  S.  A. 


American  Technical  Society,  Dept  X-25A,  Chicago,  U.S.A. 


Please  send  me  set  of . 


for  7 DAYS*  examination,  shipping  charges  collect.  I 
I will  examine  the  books  thoroughly  and,  if  satisfied,  i 
will  send  $2.80  within  7 days  and  $2  each  month  ($3.00  ! 

for  Law)  until  I have  paid  the  special  price  of  $ , 

If  I decide  not  to  keep  the  books  1 will  return  them  at  > 
your  expense  within  one  week 


Name... 


I Address I 

L*  Reference I 

(Please  fill  out  all  lines.)  I 


The  Second  Edition  of  the 

Consolidated  Radio 
Call  Book 


Has  Been  Unavoidably  Delayed 


owing  to  the  vast  amount  of  work 
involved  in  bringing  it  right  up  to 
date  and  in  compiling  the  big 
amateur  section  that  will  be  a 
special  feature.  We  urge  all  those 
who  have  placed  their  orders  to 
be  patient — you’ll  be  glad  you 
waited  when  you  receive  your 
copy,  which  will  be  very  soon. 

The  Consolidated  Radio  Call  Book  is 
the  only  book  in  print  officially  listing 
all  the  radio  calls  as  issued  by  the  Bureau  of  Commerce. 
Every  vessel  and  land  station  in  the  world  is  represented 
and  listed  alphabetically,  according  to  names  of  vessels 
or  land  stations,  and  according  to  call  letters;  Revision 
of  American  coastal  stations  under  U.  S.  Naval  control, 
and  their  new  calls. 

All  Amateur  Calls  Also  Lister 


SPECIAL 

Given  Free  with  Each  Copy 

A Wireless  Map  of  the  World  in  colors  is  given  absolutely 
free  with  each  copy.  This  map  shows  the  locations  of  all 
the  high  powered  RADIO  stations  in  the  world,  including 
the  time  signal  stations.  In  addition  it  tells  at  a glance  how 
far  away  any  of  these  stations  are.  Of  greater  interest  are 
the  time  zones,  which  enable  the  amateur  to  compute  instantly 
the  correct  time  for  the  zone  in  which  he  is  located  from  anv 


time  signal  station. 


Price  $1.00  Prepaid 

Either  Direct  from  us  or  for  sale  by 
the  following  responsible  Dealers: 


American  Electro  Teclinical  Appliance  Co.. 

235  Fulton  St..  New  York,  N.  Y. 
Atlantic  Radio  Co.. 

34  Batterj’march  SL,  Boston.  Mass. 
L.  Bamberger  & Co.,  Newark,  N.  J. 

J.  il.  Bunnell  & Co., 

32  Park  Place,  New  York  City 
California  Electrical  Supply  Co.. 

643  Mission  St.,  San  Francisco,  Cal. 
li.  W.  Cleveland  Co. 

441  Congress  St.,  Portland,  Me. 
Cutting  & Washington  Co.. 

6 West  48th  St.,  New  York  City 
De  Forest  Telephone  & Tel.  Co., 

1391  Sedgwick  Ave.,  New  York  City 
Dewey  Sporting  Goods  Co.. 

208  West  Water  Street.  Milwaukee.  Wis. 
Doubleday  Hill  Electric  Co., 

719  Liberty  Ave.,  Pittsburg.  Pa. 
A.  T.  Hovey,  61  Belvidere  St.,  Boston,  Mass. 
Lester  I.  Jenkins, 

923  Purchase  St.,  New  Bedford.  Mass. 
Klaus  Radio  Apparatus,  Eureka,  111. 

Arno  A.  Kluge. 

638  So.  Figueroa  St.,  Los  Angeles,  Cal. 
Manhattan  Electrical  Supply  Co., 

17  Park  Place.  New  York  City. 
114  S.  Wells  St..  Chicago;  111. 
1106  Pine  St..  St.  Louis.  Mo. 
604  Mission  St.,  San  Francisco,  CaL 
McCarthy  Bros,  & Ford. 

7 5 W.  Mohawk  St , Buffalo,  N.  Y. 
A.  C.  McClurg  & Co., 

218  So.  Wabash  Ave.,  Chicago,  HI. 
Mohawk  Electrical  Supply  Co., 

325  So.  Warren  St.,  Syracuse,  N.  Y. 


National  Rad’o  Supply  Co., 

1405  U St.  N.  W..  Washington.  D.  C. 
NewTuan-Stern  Co.. 

18  74  E.  Sixth  St..  Cleveland.  Ohio. 
Nola  Radio  Co., 

134  Chartres  St,  New  Orleans,  La. 

E.  P.  Noll  & Co. 

21  No.  7th  St.  Philadelphia,  Pa. 
George  W.  Parezo  & Co., 

8 08  Ninth  St.  N.  W.,  Washington,  D.  C. 
Pioneer  Electric  Co.. 

137  East  5th  St.  St  Paul,  Minn. 

F.  D.  Pitts  Co.. 

12  Park  Square.  Boston,  Mass. 
Precision  Equipment  Co.. 

2437  Gilbert  Ave..  Cincinnati,  Ohio 
Radio  Corporation  of  America  (Marconi  Co.), 

Gay  and  Pratt  Sts.,  Baltimore,  Md. 
Radio  Distributing  Co.. 

4 West  Park  St.  Newark,  N.  J. 
Radio  Engineering  Co.. 

827  Madison  Ave.,  Baltimore,  Md. 
Radio  Equipment  Co.. 

630  Washington  St.,  Boston,  Mass. 
Reuter  Electric  Co.. 

34  East  6th  St.,  Cincinnati,  Ohio. 
Rudolph  Schmidt  & Co.,  Inc., 

51  Main  St..  E.,  Roche«iter.  N Y’. 
Shaffer's,  107  Granby  St.,  Norfolk,’ Va. 

Shot^on  Pfld’O  Mfg.  Co..  Scranton,  Pa. 

Smith  Novotov  Ei‘>''t'''c.  Tnc., 

20  XVect  5th  Street,  Charlotte,  N.  C. 
Southern  Electrical  Co., 

„ _ Th’rd  and  E Sts.,  San  Diego.  Cat 

H.  E.  Williamson  Electric  Co., 

,,  316  Unffin  St..  Seattle.  Wash. 

Young  Men's  Christian  Association, 

715  South  Hope  Street,  Los  Angeles,  Cal. 
Jos.  M.  Zamoiski  Co.,  Baltimore,  Md. 


Published  by 

Consolidated  Radio  Call  Book  Co.,  Inc. 

41  Park  Row,  New  York  City 
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Tlhi©  Stereoscopic  I 


screeia 

By  JOHN  J.  FURIA,  A.M. 

(Continued  from  page  134) 
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from  a hyperboloidal  one.  This  distortion 
is  not  produced  by  a true  hyperboloidal 
mirror. 

The  results  of  Dr.  Pech’s  investigations 
were  communicated  to  the  French  Academy 
of  Sciences,  at  Paris,  where  a great  deal 
of  interest  was  aroused.  As  a demonstra- 
tion of  the  correctness  of  the  theory,  Dr. 
Pech  built  a movie  screen  hyperboloidal  in 
shape,  and  of  a curvature  empirically  de- 
termined to  most  nearly  give  the  same  dis- 
tortion as  does  the  retina  of  the  average 
eye.  Flat  images  from  the  film  were  pro- 
jected on  the  screen,  which  distorted  them 
as  the  eye  does  images  of  objects  in  nature. 
Ihe  result  was,  picture  with  nature’s  depth! 
Audiences  to  whom  the  screen  has  been 
exhibited  have  been  agreeably  surprised  at 
the  lack  of  eyestrain  and  fatigue,  even  after 
prolonged  observation  of  movies  on  the 
Glifograph  screen.  The  question  is  always 
asked,  “Why  should  pictures  distorted  not 
produce  more  strain  rather  than  eliminate 
It?’’  When  a person  views  a picture  pro- 
jected on  a flat  screen,  the  brain  attempts 
to  interpret  depth  into  the  picture  which  is 
flat,  because  experience  has  taught  the 
brain  that  the  objects  represented  by  the 
pictures  do  have  depth.  This  results  in 
fatigue.  If  the  picture  is  not  flat,  but  pos- 
sesses curvature  corresponding  to  that 
which  images  on  the  retina  have,  the  inter- 
pretation is  natural  and  no  strain  or  fatigue 
results. 

A person  coming  toward  us  on  the  flat 
screen  grows  larger  and  larger  in  an  un- 
real manner.  On  the  Glifograph  screen 
the  curvature  compensates  to  a large  extent 
the  tendency  of  the  image  to  grow  larger 
and  larger  as  it  approaches,  and  the  ap- 
proach is  a natural  one. 

The  Glifograph  screens  constructed  by  a 
French-American  Corporation  to  which  Dr. 
Pech  has  assigned  all  patents  and  rights  by 
its  construction  causes  the  spectator  to  re- 
ceive the  same  impression  from  the 
“Movie”  as  he  does  from  nature.  They 
are  manufactured  to  suit  theater  conditions 
in  accordance  with  the  formulae  derived 
with  the  theory,  taking  into  account  pro- 
jecting distance,  lens  constants,  pitch  of 
throw,  etc.  Hooks  are  placed  at  regular 
intervals  on  a wood  frame  so  as  to  form 
arcs  of  hyperbola:  and  the  sheet  (gummed 
canvas)  is  stretched  and  laced  to  the  hooks. 
No  two  are  alike  except  under  identical 
theater  conditions. 

An  astounding  peculiarity  of  the  new 
screen  is  that  it  is  immaterial  whether  the 
screen  is  placed  vertically  or  inclined,  with 
concave  or  convex  side  front,  the  pictures 
still  seem  natural,  give  the  impression  of 
depth,  and  relieve  eyestrain  and  relief. 
This  is  as  might  have  been  expected.  The 
theory  requires  that  a progressive  change 
in  curvature  is  interpreted  by  the  brain  as 
depth,  and  not  the  curvature  per  sc. 

If  we  are  artistic  our  sense  is  soothed 
on  seeing  the  new  element  of  reality  in- 
jected into  “Movies.”  If  we  own  a mo- 
tion picture  theater  our  income  is  increased 
by  the  availability  of  the  extra  front  and 
side  seats.  If  we  are  plain  ordinary  movie 
fans,  we  are  happy  to  be  able  to  go  to  see 
Charlie  Chaplin  and  cast  our  business  and 
domestic  troubles  into  oblivion  with  feel- 
ing that  there  is  “always  a hitch  in  it” 
(eyestrain  and  fatigue)  with  the  inevitable 
headache  the  morning  after. 


An  engineer  named  Tarnovsky,  says  a 
Moscow  wireless  message,  has  discovered  a 
method  of  salting  fish  by  means  of  elec- 
tricity. 
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Summer 

Radio 

Course 


Classes 
Now  In 
Session 


You  may  begin  at  once 
our  complete  course  pre- 
paring you  for  commercial 
radio  license.  Rapid  prog- 
ress, individual  attention, 
classes  of  limited  size. 

Ask  for  new  descriptive 
booklet 

Y.  M.  C.  A. 
RADIO  SCHOOL 

Marcy  Avenue  near  Broadway 
Brooklyn,  N.  Y. 

Telephone,  Williamsburg  3800. 


3-INCH  DIAL  INDICATOR 


Black 

Composition 
with  Brilliant 
White  Filled 
Engraving 


No.  66  Dial  only 75  cents 

No.  67  with  Bakelite  knob.  . .$1.30 
Sent  postpaid. 

OUR  NEW  CATALOG  now  ready 
for  distribution.  Contains  24  pages 
of  News,  Illustrations  and  descrip- 
tions of  all  standard  radio  parts. 
Sent  anywhere  upon  receipt  of  1 Oc. 
For  sale  at  all  RADISCO  Agencies 
and  by 

A.  H.  CORWIN  & CO. 

4 West  Park  St.  Newark,  N.  J. 


BUILD  YOUR  OWN 
WIRELESS  RECEIVING  SET 


Think  of  the  pleasure  and  practical  experience 
you  will  gain  in  making  your  own  set,  with  wave- 
length range  from  170  to  2,500  meters. 

We  furnish  full-sized  Blueprint  and  complete  de- 
tailed instructions  for  maldng  this  set  and  prices 
of  parts  for  $1.00. 

Write  today  and  get  started 
K.  & G.  WIRELESS  SUPPLY  CO. 

Dept.  ISA,  152  Chambers  Street,  New  York  City 


HICp^DE 


HERE  IT  IS 

A sign  for  your  den.  Ex- 
ceedingly attractive.  Printed 
in  bright  red  on  white  card- 
board. No  electrical  bug 
should  be  without  it.  7^4" 
X 11^4".  10c  each  in  coin 

ONLY.  Send  stamp  for 
postage. 

LEONARD  BECK,  1298 
Carroll  St.,  Brooklyn,  N.  Y. 


CHEMICALS  AND  APPARATUS 

necessary  tn  perform  the  experiments  in  this  issue  are  listed 
in  our  catal*^g.  Sample  prices:  6"  Test  Tubes,  Doz.,  35c 
I lb.:  RIngstand  and  2 Rings.  90c  5 lbs.;  Alcohol  Lamp. 
35c  I lb.;  4 oz.  Ribbed  Funnel,  25o  I lb.  Allow  po«3t*'ge 
for  above  veights.  Catalog  5c,  or  free  with  25c  order. 
Mathewson  Laboratory  Supply  Co..  No.  Weymouth.  91.  Mass. 


“E.E.”  IN  THE  CLASS-ROOM. 

Editor  Electrical  Experimenter: 

I have  been  a silent  reader  of  the  Ex- 
perimenter for  over  three  years ; up  to 
about  a year  ago  from  newsstands  and  since 
that  time  as  a subscriber,  and  it  certainly 
has  filled  all  of  my  needs  as  a science  en- 
thusiast. 

I am  a student  in  the  pre-engineering 
course  in  Illinois  College,  and  you  cannot 
know  what  an  aid  the  monthly  copy  of  the 
Experimenter  has  been : the  electrical 

“wrinkles”  and  especially  the  technical  ar- 
ticles in  chemistry  and  physics  which  ap- 
pear from  time  to  time.  My  professors  are 
always  very  interested  in  all  the  articles  and 
it  may  interest  you  to  know  that  several, 
such  as  Prof.  Mace’s  article  on  magnetic 
photographs,  the  articles  on  inductance  by 
Secor  and  Cohen,  the  Berkeland-Eyde  proc- 
ess by  Cohen,  and  several  others  have  been 
read  in  the  chemistry  and  physics  classes, 
while  the  table  of  solubility  given  by 
Wilsdon,  helped  several  of  us  thru  “exams.” 
JOHN  R.  MARTIN. 

Jacksonville,  111. 

mu  luu  mini  uinti  Mini  iiiiiii.’iiiMniiiiiiiiiiiimmimmmtmiiimmiiiiu 


By  H.  H.  PARKER. 

{Continued  from  page  169) 
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ficulty  experienced  with  this  form  of  ap- 
pliance is  in  keeping  a good  contact  at  the 
ends  of  the  carbon ; when  the  point  grows 
cold  the  resistor  loosens  up,  but  by  always 
pressing  down  on  the  central  rod  before 
turning  on  the  current  this  trouble  is  ob- 
viated. Figs.  4 and  5 show  medium  and 
heavy  types  of  soldering  irons  of  this  type. 

In  closing,  it  might  be  well  to  ascertain, 
before  using  a storage  battery  for  this  pur- 
pose, whether  it  is  able  to  supply  a current 
of  20  to  30  amperes,  tho  almost  any  light- 
ing or  starting  battery  ought  to  stand  up 
under  intermittent  use  of  this  kind.  If, 
however,  alternating  current  is  at  hand,  a 
small  step-down  transformer  attached  to  a 
convenient  lamp  socket  is  by  far  the  most 
convenient  source  of  current.  Connections 
for  A.  C.  supply  and  transformer  is  shown 
at  Fig.  6. 


£iiiiiiiiiiMiiiiiiiiiiuiiiminiiiiiiiiiiiiiiiiiu>iiimiiiMiiimiMi[<iiiMiiiimiiimmiiNiiiiiiimminiiiuiiiiimiiimi<i 

I Mmst©s=’  I 

I TlhupaMs  I 
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swim,  row,  shoot,  ride  and  do  perhaps  a 
score  or  more  other  things ; that  is  why 
this  picture  has  made  such  a “hit,”  as 
Pauline  Curlej'  can  do  all  this  and  more. 

In  the  scene  shown,  the  heroine  is  in  the 
act  of  sending  a wireless  message  of  warn- 
ing telling  the  location  of  a stolen  vessel 
so  that  detectives  and  police  can  immedi- 
ately be  dispatched  in  an  attempt  to  regain 
it.  During  the  entire  play  the  heroine  is 
thot  to  be  in  company  and  affiliated  with 
the  “Crime  Trust”  operating  in  the  Far 
West. 

Marino,  in  the  role  of  a detective,  is  at- 
tempting to  put  the  “Crime  Trust”  out  of 
business,  but  he  meets  with  many  failures. 
Not  alone  must  he  contend  with  the  “Crime 
Trust,”  but  also  with  Annie,  captivatingly 
played  by  Miss  Pauline  Curley. 

Numerous  indeed  are  the  times  when  she 
comes  to  the  detective’s  rescue.  Strange 
to  say,  the  detective  does  not  seem  to  realize 
this  nor  is  he  aware  of  the  fact  that  Annie 
is  also  a member  of  the  detective  service, 
who  has  been  delegated  to  help  him  round 
up  the  gangsters,  until,  at  the  end  of  the 
serial,  they  join  hands  at  the  altar  in  the 
holy  bonds  of  matrimony,  and  live  happily 
(we  “movie  fans”  like  to  think  “for  ever 
after”)  until  the  director  calls  for  the  next 
scene. 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn’t  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a success- 
ful career.  This  is  your  chance.  Don’t  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 


rCAR  OUT  HERE  - 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6236,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  th® 
position,  or  in  tlie  subject,  before  which  I mark  Xo 


□ ELECTRICAL  ENGINEER 

□ Electrician 

R Electric  Wiring 
Electric  Lighting 
0 Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eleotrio  Qlaebine  Designer 
Telegraph  Expert 
n Practical  Telephony 
OIEOIIANICAL  ENGINEER 
Mechanical  Draftsman 
□ Ship  Draftsman 
□ Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
BIINE  FOHEIvrNORENQ'R 
ARCHITECT 
Archlteottiral  Draftsman 
_ PLUMBING  AND  HEATING 
□ Shert  Metal  Worker 
□ Navigator 


□ CREMIOAL  ENGINEER 

□ SALESMANSHIP 

□ ADVERTISING  MAN 

□ Window  Trimmer 
C.  Show  Card  Writer 

O Outdoor  Sign  Painter 

□ RAILROADER 
C ILLUSTRATOR 

□ DESIGNER 

□ BUSINESS  MANAGEMENT 
Q Private  Secretary 

□ BOOKKEEPER 

C Stenographer  and  Typist 
Q Cert.  Pub.  Accountont 
L.  Traffic  Management 
3 Commercial  Law 

□ GOOD  ENGLISH 


STATIONARY  ENGINEER 
CIVIL  SERVICE 
^ilway  Mail  Clerk 
Textile  Overseer  or  Snpt. 
AGRICULTURE  iQ  SpanUh 
Poultryllabinff  |m  Freooli 
Automobiles  KU  Italian 


Present 

Occupation- 


Street 
and  No— 


T-2S-1® 


Clty,^ .State. 


Radio  Parts  Supplies 

Bakelite-Dilecto  sheet,  rod,  tubes.  Hard 
fiber  sheet,  rod,  tubes.  Copper  and  brass 
sheets,  rods  and  tubes,  brass  and  iron 
machine  screws,  brass  wood  screws, 
molded  knobs,  switch  points,  and  levers. 
Binding  post,  sheet  aluminum.  Hard 
rubber  sheet,  tuning  coil  cylinders,  etc., 
etc. 

Complete  price  list  sent  for  5 cents  in 
stamps. 

KEYSTONE  RADIO  COMPANY 
Drawer  307  Greenville,  Pa. 

Formerly  O.  L.  Bortz  Machine  Co. 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive 
specials  of  the  month. 

Advertisements  in  this  section  ten  cents  a word  for  each  insertion.  Name  and  address  must  be  included  at  the  above  rare.  Cash  should 


accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6 issues,  20  per  cent  discount  for  12  issues.  Objectionable 
Advertisements  for  the’ August  issue  must  reach  us  not  later  than  June  22. 


or  misleading  advertisements  not  accepted. 


The  Circulation  of  the  Experimenter  is  over  150,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 


Agents  Jf  anted. 


Agents  W antefi — f Continued). 


Auto  Accessories. 


'i  I Young  men  to  sell  genuine  Toyo  Panama  Hats. 
" , Hustler  can  make  big  money.  No  experience 
necessary.  Hat  folds  to  carry  in  pocket,  un- 
1 breakable,  and  can  be  blocked  to  any  size  or 
, shape.  Send  $1.65  for  sample;  sold  up  to  ^10  at 
",  stores.  Act  immediately — season  just  starting. 

Tropical  Importing  Co.,  140  West  42nd  Street, 

■'  , New  York  City. 

, , I Men  and  Women  make  big  daily  cash  profits 
»'  in  handling  our  Patented  “Stick-On”  Window 

" • Lock.  Locks  window  when  open  for  ventilation. 
;i  ] Stops  rattling.  Instantly  attached  or  removed. 

: , No  screws  or  tools  necessary.  Prevents  children 
|:  ' from  falling  out  of  open  window.  Big  demand; 
j sells  on  demonstration;  as  many  as  one  dozen  to 
each  home.  Whole  or  part  time.  Mail  loc.  for 
fl,  • sample  and  proposition.  Address  Room  202, 

I 147  Lourth  Ave.,  New  York  City. 

Wanted.  Agents  to  call  on  garages  and  ser- 
vice stations.  Best  line  of  testing  instruments 
) and  publications  on  the  market.  Complete  caia- 
(i  logue.  H.  E.  Phillips  & Company,  bervice  Di- 

‘ vision,  1,'nion  City,  ind. 

;■  1 Make  $30.00  next  Saturday.  Speederator  fcT 
j Fords  seining  like  wildfire.  Used  by  Ford  Motor 
officials.  Makes  any  Ford  run  like  a Packard. 
Stops  stalling  and  bucking.  Put  on  quick — 

" instant  satisfaction.  No  holes  to  bore.  Sell  ten 
to  twelve  a day  easy.  Splendid  profits  and 
exclusive  territory.  Write  quick  for  information. 

” . Address  Perrin  Co.,  1047  Hayward  Bldg.,  De- 
) troit,  Michigan.  

Agents.  Big  returns,  fast  olfice  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,  Baltimore,  Md. 

Make  and  sell  your  own  goods.  Formulas  by 
I'  Expert  Chemists,  Manufacturing  Processes  and 
Trade  Secrets.  Write  for  Fonnula  Catalog. 

I Chapin  Mystic  Company,  Washington.  D.  C. 

Mexican  Diamonds  flash  like  genuine,  fool  ex- 
ports,  stand  tests,  yet  sell  for  i-soth  the  price. 
Few  live  Agents  wanted  to  sell  from  handsome 
sample  case;  big  profits,  pleasant  work.  Write 
. today.  Mexican  Diamond  Imptg.  Co.,  Box  Fi, 

■ Las  Cruces,  N.  Mex. 

Agents — $40-$100  week;  free  samples;  gold  sign 

■ letters;  anyone  can  put  on  store  windows;  big 
demand;  liberal  offer  to  general  agents.  Metallic 
Letter  Co.,  433-Z,  N.  Clark,  Chicago. 

Wonderful  Chance.  Men’s  shirts  and  Furnish- 
ings  at  wholesale  rates,  or  make  $10  daily  as 
IS  agent  starting  real  business.  Goodeli  Co.,  109 

Duratex  Bldg.,  New  York. 

i $10  Daily  refinishing  chandeliers,  brass^  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.  Gunmetal  Co.,  Avenue  D,  Decatur,  111, 

; Signs  for  store  and  offices.  Entirely  new;  $50 
li  ' week  easily  made.  Chicago  Sign  System,  G,  326 

River  St.,  Chicago. 

|j  “Noo-Soot-en”  Cleans  furnaces,  stoves,  pipes, 
ii,  “SOOTLESS”  guaranteed.  Agent’s  outfit  35  cents. 

I;  Charles  Beavis  House,  Pineville,  Kentu<^ky, 

:ij  I Insyde  Tyres,  inner  armor  for  automobile  tires 
1 double  mileage  and  prevent  punctures  and  blow- 
f ' outs;  quickly  applied;^  cost  little;  demand  tre- 
j I mendous;  profits  unlimited.  Details  free.  Ameri- 
can Automobile  Accessories  Co.,  Dept,  54,  Cin- 
' ■ cinati,  Ohio. 
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Be  a Mirror  Expert.  $3-10  a day;  spare  time 
home  at  first;  no  capital;  we  train,  start  you 
making  and  silvering  mirrors  French  method. 
I'ree  Prospectus.  W'.  R.  Derr,  Pres.,  579  Decatur 
Street,  Brooklyn,  N.  Y, 

Detectives  Earn  Big  Money.  Excellent  oppor- 
tunity. Particulars  free.  American  Detective 

System,  1968  Broadway,  New  York. 

Detectives  and  Investigators  are  in  demand. 
Travel  and  earn  big  money.  Learn  this  fascinat- 
ing profession  by  home  study.  Particulars  free. 
American  School  of  Criminology,  Dept.  E,  De- 
troit, l^Iicli. 

Auto  Experts — $75  week.  Earn  while  learning. 
Sample  lessons  free.  Franklin  Institute,  Dept. 
T-806,  Rochester,  N.  Y. 
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I Ralph  P.  Koehler , | 

I 1961  So.  Hoover  St.,  ' | 

I Los  Angeles,  Cal.  | 

I Electrical  Experimenter,  | 

I Nezu  York  City.  | 

I Gentlemen : Enclosed  you  will  | 

I please  find  copy  of  classified  ad-  | 
I veriisement  zvhich  you  are  here-  | 
I by  authorized  to  run  “T.F.”,  | 
I starting  in  the  June  issue  of  the  | 
I E L e c TR I CA  L Experimenter.  | 
I You  zifill  recall  that  our  three-  | 
I time  contract  has  expired  w-ith  | 
I the  Alay  issue.  | 

I I may  add  that  I have  been  de-  | 
I lighted  with  the  results  obtained  | 
I from  your  advertising  columns  | 
I during  the  past  three  months.  I | 
I am  pleased  zvith  your  magazine  | 
I in  every  respect.  | 

I Trusting  this  letter  will  reach  | 
I you  in  time  to  insert  the  ad  in  | 
I the  June  issue,  I am,  with  best  | 
I wishes,  I 

I Yours  very  truly,  | 

I RALPH  P.  KOEHLER-  | 
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Salesmen  W'anted. 


Vvantea — ijood  live  selling  agents  lor  our 
garage  testing  instruments  and  publications. 
Wrile  for  catalogue  and  particulars.  II.  E. 
Phillips  & Company,  Service  Division,  Union 
City,  Ind. 

Tires — Direct  to  you  prices.  Exclusive  repre- 
sentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
8,000  Miles.  Sample  Sections  furnished.  Mellin- 
ger  Tire  Company,  980  Oak,  Kansas  City,  Mo. 

Fords  run  34  miles  per  gallon  with  our  1020 
carburetors.  Use  cheapest  gasoline  or  halt  kero- 
sene. Start  easy  any  weather.  Increased  power. 
Styles  for  ail  Motors.  Runs  slow  in  high  gear. 
-Attach  yourself.  Big  profits  for  agencs.  Money 
back  guarantee.  30  days’  trial.  Air-Friction 
Carburetor  Co.,  270  Madison  Ave.,  Dayton,  Ohio. 

Battery  Charging  pays  big  profits.  City  cur- 
rent or  gas  engine  operates.  Easy  terms. 
Hoberts,  Troy,  Ohio. 

Automobile  Brakes — Double  their  life,  use 
Brak-rite,  new  patent  compound  for  old  or  new 
brakes,  no  relining,  powerful  grip,  no  squeak. 
Sample  can  60c  (no  stamps).  Agents  wanted. 
Brak-rite  Alfg.  Co.,  Dept.  C,  Amsterdam,  N.  Y. 

Blueprints.  Automobile  Armatures.  See  ad 
under  “Electrical.”  Charles  Chittenden. 

Auto  Motor  Supplies— Buick,  Michigan,  Stod- 
dard Dayton,  Cadillac,  Overland,  E.  M.  F.  Con- 
tinental and  Buda  Motors  all  types  $50  each  and 
up.  Special  high  tension  2 and  4 cylinder  Mag- 
netos, $9.50  each.  Electric  and  gas  head  lamps, 
coils,  carburetors,  air  compressors,  generators, 
starters,  etc.  Write  for  late  catalogue.  Address 
Motor  Sales  Dept.,  12  West  End,  Pittsburgh,  Pa. 


Power  increased,  carbon  eliminated;  results 
guaranteed.  Write  for  booklet.  No-Leak-0  Pis- 
ton Ring  Co.,  Baltimore,  Md. 


Save-All  Carburetor  Attachment  makes  Fords 
run  better.  Gives  more  miles,  power  and  speed. 
Free  trial.  Savall  Company,  3716  North  Clark 
Street,  Chicago. 


American  Made  Toys. 

We  Offer  an  Opportunity  to  manufacturer  with 
facilities  for  large  production,  also  to  homework- 
ers on  smaller  scale,  to  manufacture  Metal  Toys 
and  Novelties.  Unlimited  field  and  enormous 
business  open  for  ambitious  people.  No  experi- 
ence required.  No  tools  needed.  Our  casting- 
forms  turn  out  goods  complete.  Since  the  differ- 
ent Toy  Expositions,  manufacturers  are  covered 
with  orders  until  December.  You  can  enter  this 
field  now,  by  manufacturing  “American  Made 
Toys.  We  furnish  castingforms  for  Toy  Sol- 
diers, Army,  Navy,  Marine,  Cannons,  Machine 
Guns,  Indians,  Cowboys,  Warships  and  other 
novelties.  Castingforms,  complete  outfit,  $3.00 
up.  We  buy  these  goods,  direct  from  manufac- 
turers. Yearly  contract  orders  placed  with  re- 
liable parties.  We  pay  very  high  prices  for 
clean  painted  goods.  Samples  furnished.  “Bird- 
nhistles,”  great  seller,  just  added  to  our  stock 
list.  Booklet,  Information,  Instruction  free,  if 
you  mean  work  and  business.  No  others  in- 
vited to  write.  Toy  Soldier  Manufacturing  Co., 
32  Union  Square,  New  York. 


HpIt)  W^antcA. 

Firemen,  Brakemen,  Baggagemen,  $i40-$2oo, 
,i.*  Colored  Porters  by  Railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau,  East  St. 
I Louis,  111. 

Earn  $25  Weekly,  snare  time,  writing  for  news- 
, papers,  magazines.  Experience  unnecessary:  de- 
I tails  free.  Press  Syndicate,  5665  St.  Louis,  Mo. 

Dollars  Saved.  All  kinds  of  used  correspon- 
f 1 dence  cour<5es  sold.  (Courses  bought.)  Lee 
' Mountain.  Pi^p-ah,  Alabama. 

^ Detectives  Make  Big  Monev.  Travel,  b‘=*  your 
^ ' own  boss.  Eithbr  sex.  We  irrstruct,  small  cost. 
Write  Johnson’s  Detective  School,  232  Sheldon 
I Ave.,  Grand  Rapids,  Michigan,  Dept.  A. 

Men-Boys-Cirls.  16  or  over.  Get  ready  for 
i I)  Railway  Mail  Clerk  Examinations,  $roo-$i^o 
; 1'  mon*-h.  List  positions  obtainable — free.  Frank- 
► lin  Institute,  Dept.  T-26,  Rochester,  N.  Y. 


Sell  low-priced  Auto  Tires  direct  to  car  owner. 
30  X 3 non-skid  $11.75;  other  sizes  in  proportion. 
Guaranteed  6,000  miles  on  liberal  adjustment 
basis.  Big’  profits;  wonderful  opportunity.  Auto 
Tire  Clearing  House,  1524  West  15th  St.,  Chicago. 

Salesmen — City  or  traveling.  Experience  un- 
necessary. Send  for  list  of  lines  and  full  par- 
ticulars. Prepare  in  spare  time  to  earn  the  big 
salaries — $2,500  to  $10,000  a year.  Employment 
services  rendered  members.  National  Salesmen’s 
Training  Association.  Dept.  G.  Chicago,  111. 

Salesman — Side  or  Main  line,  to  sell  low  priced 
6,000-mile  guaranteed  automobile  tires;  30  x 3^ 
non-skid  sells  for  $13.95;:  other  siz^s  in  propor- 
tion. Good  mon^^v-making  proposition  for  live 
wires.  Master  Tire  Co.,  1414  So.  Michigan, 
Chicago. 

Side-Lin**  Salesmen — We  have  an  attractive  line 
of  premium  assortments  for  live  salesmen.  Com- 
mission from  $5?. 00  to  $20.00  per  order.  If  you 
want  an  up-to-date  line,  write  today.  Canfield 
Mfg,  Co.,  4003  Broadway  St.,  Chicago,  111. 


The  Salesman  Win$.  Thousands  of  positions 
open.  We  teach  traveling  salesmanship  by  mail 
and  guarantee  offer  of  pefsition  or  refund  tuition. 
For  interesting  particulars  address  Kansas  Vo- 
cational Bureau,  Miltonvale,  Kansas. 


Be  Popular.  Make  People  Like  You.  Make 
more  money;  develop  winning  personality.  Send 
50c  for  “Success  Secrets.”  Tells  How.”  Madame 
Vivian,  Box  175  E2,  Chicago. 

CBBiuwniiDiPinimmauiUMiiiiirJBniangummimimiDmwHmiiBnHinTmmimntm^ 

Instruction. 


Cartoon'ng  Comics  and  Lettering.  Complete 
Course  only  $5,  postpaid.  Over  300  illustra-^ions. 
S^amp  brings  easy  lesson.  Cartoonist  Ernie, 
Elyria,  Ohio. 

Crystal  Gazing — The  Craze.  Send  self-addressed 
stamped  envelope  for  Free  instructions.  Zan- 
cigs  Studio,  Asbury  Park,  N.  J, 
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There  are  many  people  today  who 
believe  with  the  Christian  Scientist, 
that  there  are  at  least  a number  of 
better  ways  for  treating  and  curing 
the  sick  for  the  various  ailments  our 
human  flesh  is  heir  to  than  by  pumping  into 


comprest  air  sanitarium  as  designed  by  Dr. 
Cunningham  measured  88  feet  in  length  by 
10  feet  in  diameter.  This  steel  chamber  is 
located  outdoors,  and  the  interior  of  the 
model  now  in  use,  is  fitted  with  sleeping 
compartments,  after  the  fashion  of  the 


of  appetite,  and  together  with  this  very  de- 
sirable remedial  feature  there  is  obtained 
restful  sleep  for  the  patient. 

HOW  THE  INTERIOR  OF  THE  COMPREST 
AIR  HOSPITAL  IS  ARRANGED. 

The  accompanying  illustration  shows  a 
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Th®  Contained  Therein,  viz.:  One  fc 

Third  Division,  which  Provides  Separate  Sleeping  ComL>tmf®ts  for  It  k’ Air  Is  Generated;  and  ' 

More  Beneficial  than  Some  of  th%  Pres'lnt.da^T^e%^mln^s  Emproyin  ihe''uL"’o?  Medtcin«  ^nd 


the  unfortunate  victim’s  stomach  a con- 
tinual string  of  herbs,  pills  and  oils. 

One  of  the  very  latest  scientific  develop- 
rnents  of  a radical  nature  in  medical  prac- 
hse  is  the  invention  here  shown  of  Dr. 
0.  G.  Cunningham  of  Kansas  City,  Mis- 
souri. In  a few  words.  Dr.  Cunningham 
believes  in  placing  the  ailing  patients  in 
various  compartments  in  this  long  tubular 
comprest  air  steel  hospital,  where  each  pa- 
tient has  a different  air  pressure  applied  to 
their  body,  depending  upon  the  particular 
ailment  from  which  they  are  suffering. 

The  original  steel  tunnel  comprising  the 


standard  railway  sleeping  coach  sufficient  to 
accommodate  72  patients. 

The  length  of  the  comprest  air  treatment 
which  is  applied  to  the  whole  body  varies 
from  three  to  twelve  hours  daily  and  the 
pressure  applied  to  the  patient  varies  from 
5 to  20  pounds  per  square  inch  above  atmos- 
pheric pressure,,  which  is  approximately  15 
pounds  per  square  inch  as  we  know. 

Some  of  the  interesting  effects  claimed 
for  this  radical  and  promising  treatment  for 
human  ailments  are  a distinct  and  very  no- 
ticeable stimulation  of  bodily  energy,  a 
general  quietude  of  the  nerves,  an  increase 


more  fully  developt  arrangement  and  lay- 
out of  Dr.  Cunningham’s  comprest  air  sani- 
tarium, which  is  somewhat  larger  than  the 
88-foot  model  now  in  use.  There  are  many 
features,  however  small,  among  these  being 
a scheme  of  using  round  glass  port  holes, 
the  same  as  on  shipboard,  which  provide 
light  for  the  various  berths  or  sleeping 
compartments,  etc. 

As  will  be  seen,  the  length  of  the  tubular 
chamber  is  divided  off  into  several  of  these 
compartments,  the  majority  of  these  com- 
prising treatment  chambers  for  the  patients. 

(Continued  on  page  313) 
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WE  were  sitting  in  the  luxuriously 
upholstered,  oak  smoking  salon  of 
the  Lusitania.  This  was  in  the 
days  shortly  before  the  great  war 
broke  out.  A number  of  diamond 
dealers  were  returning  from  France  and 
Belgium,  having  purchased  their  regular 
supply  of  stones  for  the  coming  winter 
season.  Of  course,  the  usual  smuggling 
stories  were  swapt  by  them  and  many 
clever  accounts  came  to  light  of  how  a 
certain  class  of  citizens,  “gifted”  with  a 
perverted  ingenuity,  will  go  to  extremes 
trying  to  beat  Uncle  Sam  out  of  duty. 

On  all  cut  diamonds  the  Government  col- 
lects a duty  of  20  per  cent.  In  other  words, 
on  a thousand  dollars’  worth  of  diamonds 
the  United  States  collects  $200.  As  there 
is  keen  rivalry  in  the  precious'  stone  busi- 
ness, it  is  of  course  little  wonder  that 
the  attempt  is  frequently  made  to  save  this 
20  per  cent  simply  by  smuggling  in  the 
stones. 

Right  here  we  may  mention  that  the 
regular  diamond  merchant  or  dealer  very 
seldom  is  willing  to  risk  his  good  name 
and  husiness  by  smuggling  gerns.  It  is 
usually  the  amateur  or  otherwise — altho 
rarely — an  accomplice  to  a shady  diamond 
merchant  who  tries  to  smuggle  in  the 
stones.  Rich  tourists  are  known  to  be  the 
worst  offenders,  and  women  particularly 
take  great  pride  in  “putting  one  over”  on 
Uncle  Sam.  These  women  are  usually 


rich,  and  ought  to  know  better,  but  they 
seem  to  look  for  excitement ; hence  the  art 
of  attempted  smuggling  by  the  rich  runs 
into  large  proportions.  But  to  come  back 
to  where  we  started  : 

Mr.  S , a well  known  diamond  mer- 

chant of  Maiden  Lane,  New  York,  told  us 
a vivid  account  of  most  of  the  usual  meth- 
ods of  smuggling  diamonds,  and  how  they 
are  accomplisht. 

The  women,  he  claims,  go  to  almost  any 
extreme,  and  carry  the  gems  in  the  most 
unheard  of  places;  thus  they  often  baffle 
the  cleverest  custom  house  sleuth.  Were 
it  not  that  the  Treasury  Department  main- 
tains a foreign  office  that  records  all  sales 
of  gems  made  to  Americans,  perhaps  the 
United  States  would  lose  a great  deal  more 
than  it  actual^f  does.  As  the  matter  stands. 
Uncle  Sam  has  agents  in  Paris  or  Antwerp, 
the  centers  of  the  great  diamond  activities, 
and  as  soon  as  a sale  is  recorded,  the  fact 
is  immediately  cabled  to  the  United  States, 
and  nine  times  out  of  ten  the  person  who 
brings  the  diamonds  or  gems  into  the 
United  States  is  known  at  the  time  the 
ship  docks.  And  in  case  the  diamonds  are 
not  declared,  the  traveler  is  detained  and 
a search  made. 

In  the  case  of  the  ladies,  diamonds  will 
be  found  hidden  in  the  hair,  inside  of  pow- 
der ])uffs,  buried  in  powder  boxes,  even 
hidden  in  lip  rouge  sticks.  Then  we  have 
the  case  where  a toilet  mirror  has  its  han- 


dle cunningly  hollowed  out,  and  the  dia- 
monds or  pearls  cleverly  inserted.  In  this 
way  a prominent  American  smuggled,  not 
so  many  years  ago,  several  dozen  priceless 
pearls.  Even  the  corset  is  used,  in  which 
the  diamonds  or  gems  are  sewn  in ; here 
the  top  part  of  the  bodice  is  usually  resort- 
ed to.  Then  we  have  the  ladies’  millinery, 
which  affords  a convenient  and  safe  stor- 
age for  the  gems.  The  heels  of  the  shoes 
are  of  course  old  offenders,  and  this  meth- 
od of  smuggling  is  still  in  use,  but  only  by 
amateurs,  because  the  seasoned  smuggler 
would  never  think  of  such  a foolish  hiding 
place  for  it  is  here  that  the  search  usually 
begins. 

As  for  the  gentleman  smuggler,  there  is 
hardly  an  object  which  he  has  not  used  ii^ 
the  past  for  smuggling  purposes.  Thus  we 
have  the  inside  of  smoking  pipes  specially 
made  for  the  occasion.  Concealing  stones 
in  the  barrels  of  fountain  pens  is  an  old 
trick.  So  is  the  tooth  paste  tube,  backs  of 
ebony  hair  brushes  and  clothes  brushes, 
handles  of  shaving  brushes,  etc.  Then  we 
have  the  clever  trick  of  hiding  the  stones 
or  jewelry  inside  the  knot  of  a four-in- 
hand  tie,  which  might  be  overlooked  by  an 
unambitious  custom  house  sleuth. 

Some  years  ago  one  of  the  cleverest  in- 
ternational smugglers  frequently  made  trips 
during  the  winter.  One  day  while  his 
steamer  docked  in  New  York,  one  of  his 
fur-coat  buttons  became  entangled  in  a 


Smuggling  Diamonds  Is  an  Art  Just  Like  Any  Other  Art,  so  It  Would  Seem.  Certain  People  With  a Perverted  Sense  of  Ingenuity  Go  to 
Almost  Any  Means  Imaginable  to  Defraud  Uncle  Sam  of  Customs  Duty.  The  Above  Illustration  Shows  a Few  Tricks  Resorted  To,  of 
Which  There  Are  Many  Thousands.  Tooth-Paste  Tubes,  Handles  of  Mirrors,  Ladies’  Powder  Puffs,  Baby  Rattles,  Cigars,  Smoking 
Pipes.  Overcoat  Buttons,  Backs  of  Books,  Umbrella  or  Cane  Tips,  Opera  Glasses,  Tops  of  Corsets,  Four-in-Hand  Ties,  All  Have  Been 
Used  for  Smuggling  Purposes  in  the  Past.  But  This  No  Longer  Is  Possible,  Thanks  to  the  Searching  Eye  of  the  X-Ray.  The  Accompanying 

Story  Will  Make  This  Quite  Clear. 


wire  netting  at  the  dock  and  one  of  the  but- 
tons ripped  off.  This  man  was  watched  by  a 
custom  house  officer,  as  he  made  a much 
too  elaborate  dive  for  such  an  innocent  ob- 
ject as  an  overcoat  button.  The  Customs 
Inspector,  however,  beat  him  to  it,  and  be- 
fore returning  the  button  he  noticed  some- 
thing shiny  on  the  inside  where  it  was 
sewn  to  the  coat.  An  investigation  fol- 
lowed, and  it  was  found  that  each  and 
every  one  of  these  big  buttons  contained 
two  or  three  fairly  large  cut  diamonds. 
As  there  were  six  buttons,  each  containing 
gems.  Uncle  Sam  was  being  heavily  cheat- 
ed of  thousands  of  dollars  duty  on  each 
trip. 

Then  we  had  the  fastidious  gentleman 
smuggler  who  had  an  elaborate  toilet  set 
containing  many  bot- 
tles for  all  sorts  of 
medicines,  ointments, 
etc.  Of  course  he 
would  not  be  so  fool- 
ish as  to  place  the 
stones  inside  of  the 
ointment,  because  here 
it  is  where  the  cus- 
tom house  officials 
would  search  first. 

This  particular  smug- 
gler had  the  corks  of 
the  bottles  hollowed 
out  and  simply  hid 
stones  inside  of  the 
corks,  which  latter 
were  masterpieces  of 
deception,  and  served 
their  purpose  for  a good 
many  years. 

I listened  interestedly 
and  attentively  to  these 
various  accounts.  I 
casually  mentioned  that 
if  the  custom  house  peo- 
ple were  on  the  alert  and 
used  up-to-date  scientific 
methods,  such  smug- 
gling would  be 
relegated  to 
the  stone 


age,  because 
science  has  means 
today  of  combating 
just  such  smuggling.  My 
assertion  was  greeted  with  a general  ha-ha. 
and  every  one  of  the  men  present  stated  that 
if  they  really  wanted  to  do  smuggling,  which 
of  course  they  would  not  (Oh,  no!),  they 
certainly  would  find  means  of  doing  it.  I 
thought  this  would  be  a good  occasion  for 
making  good  their  claims,  so  I wagered  one 
of  the  spokesmen  one  hundred  dollars  that 
I would  be  able  to  detect  any  smuggling 
upon  his  arrival  in  New  York,  no  matter 
how  cleverly  he  hid  the  diamonds.  The  only 
condition  I made  was  that  he  was  to  bring 
the  diamonds  on  shore  himself  hidden  away 
somewhere  either  on  himself  or  in  his  lug- 
gage. In  other  words,  no  trick  was  to  be 
resorted  to  of  using  an  accomplice  to  smug- 
gle out  the  diamonds  afterward.  This  con- 
dition was  accepted  and  the  wager  placed 
with  Mr.  S . 

There  were  as  yet  two  days  left  before 
the  Lusitania  was  to  dock  at  its  Chelsea 
piers  in  New  York.  That  evening  I sent 
a simple  telegram,  not  coded  either,  to  the 
Collector  of  the  Port  of  New  York,  and 
retired,  dead  sure  of  my  hundred  dollars. 

The  Lusitania  duly  docked  in  New  York, 
and  when  our  baggage  was  searched  I 
casually  strolled  over  to  one  of  the  Cus- 
toms Inspectors  and  brought  him  over  to 
Mr.  S . I mentioned  that  I had  rea- 
sons for  suspecting  that  Mr.  S was 

attempting  to  smuggle  in  certain  diamo.ids 

without  having  declared  them.  Mr.  S 

stood  by  and  grinned  broadly  and  said 
nothing.  The  custom  house  men  ran  over 

the  declaration  papers  of  I Ir.  S , on 

which  many  diamonds  had  been  declared. 


Turning  to  Mr.  S he  said,  “I  under- 

stand there  is  a charge  against  you  by  this 
gentleman  that  you  are  trying  to  smuggle 
diamonds  into  the  United  States.  What 
have  you  to  say?” 

Mr.  S shook  his  head.  ‘‘Here  is 

my  luggage,  and  here  are  my  declared 
stones.  In  case  you  wish  to  make  a 
search,  I am  entirely  at  your  service.” 

The  custom  house  officer  bade  Mr. 

S and  myself  to  fol- 

low him  into  a small  room, 
and  all  his  baggage  was 
taken  into  the  room  as  well. 

The  Collector  of  the  Port 
of  New  York  was  on  hand 
himself  and  upon  identifica- 


We  were  taken  into  an  adjoining  room  in 
which  was  a medium-powered  X-ray  outfit. 

At  the  sight  of  this  Mr.  S slightly 

raised  his  eyebrows,  while  the  Collector  of 
the  Port  winkt  at  me  knowingly.  The  Cus- 
toms people  quickly  went  thru  Mr.  S ’s 

and  selected  such  objects  as  they 
thought  were  of  particular  interest  to  them. 
They  probed  and  shook  his  shoes  to  see 
if  there  were  any  concealed  stones  in  the 
heels,  and  set  them  carefully  aside  along 
with  all  the  other  objects.  One  of  the 
men  then  started  the  X-ray  apparatus  and 
inspected  each  and  every  suspected  object 
thru  the  fluoroscope.  Shoes,  hair-brushes, 
pipes,  etc.,  were  soon  eliminated,  but  when 
the  operator  came  to  a cake  of  toilet  soap, 
he  smiled  broadly  and  laid  it  aside.  Sev- 
eral more  objects  gave  negative  results  un- 
til he  came  to  the  shaving  brush.  One  look 

and  more  broad  smiles.  Finally  Mr.  S 

was  asked  to  stand  in  front  of  the  bulb 
and  he  was  carefully  X-rayed,  not  a part 
of  his  body  escaping  the  merciless  rays 
that  search  out  everything.  But  there  was 

nothing  hidden  on  Mr.  S as  far  as 

could  be  learned. 

The  operator  then  shut  off  the  current 
and  turning  on  the  light  again,  which  had 
been  turned  off  while  the  search  was  going 
on,  he  took  the  cake  of  soap  and  broke  it 
in  two.  Sure  enough,  inside  of  it  there 
was  a 1%-karat  diamond  hidden  in  a hole 
neatly  cut  out  by  means  of  a penknife. 
From  another  piece  of  soap  a plug  had 
been  fashioned,  the  hole  closed  up,  and 

after  Mr.  S had  washt  his  hands  a 

number  of  times  no  one  could  have  told 
that  the  cake  of  soap  contained  almost  a 
thousand  dollar  diamond. 


The  case  of  the  shaving  brush  was  al- 
most identical.  Mr.  S had  whittled 

a hole  into  the  handle  of  the  brush  and 
had  hidden  therein  one  big  diamond.  The 
hole  had  then  been  closed  by  a wooden 
plug  from  a similar  piece  of  wood,  and 
after  carefully  sandpapering  the  end  and 


polishing  it 
by  means  of 
a little  oil,  the 
hole  could  not  be 
detected  except  by 
the  X-ray. 

I turned  to  the 
Collector  of  the 
Port  and  told  him 
under  what  condi- 
tions the  diamonds 
had  been  smug- 
gled, and  that  the 
entire  incident  was 
based  upon  a bet 
and  that  Mr. 

S had  not 

really  intended  to 
smuggle  the  dia- 
m o n d s . Mr. 

S , who  was 

well  known  to  the 
custom  house  of- 
ficial s , was  of 
course  released  im- 
mediately and  his 
diamonds  were  not 
confiscated  either, 

as  Mr.  S 

had  safeguarded 
himself  by  sending 
another  radio 
shortly  after  mine 
had  left,  informing  the  custom  house  of- 
ficials of  the  circumstances,  stating  that  he 
zvas  sinuggling  diamonds  on  a bet  and  de- 
claring their  value  ahead  of  his  arrival. 
For  that  reason,  of  course,  there  was  no 
legality  for  confiscating  the  diamonds, 
altho  technically  there  had  been  an  at- 
tempt at  smuggling. 

My  bet  having  been  paid,  we  shook 
hands  all  around  and  departed. 

The  moral  of  the  story  is  that  today  dia- 
monds cannot  be  smuggled  successfully,  no 
matter  how  cunning  the  plan.  The  X-ray 
will  show  up  a concealed  diamond,  pearl 
or  other  precious  stone,  as  clearly  demon- 
strated by  the  accompanying  photographs, 
which  are  those  taken  of  a genuine  1^- 
karat  blue-white  diamond  hidden  in  vari- 
ous ways. 

A peculiar  thing  in  connection  with  such 
X-ray  pictures  is  the  fact  that  it  is  not 
necessary  that  the  diamond  shows  up  very 
strongly.  As  a matter  of  fact,  a perfect 
diamond  without  any  flaws  at  all  does  not 
show  very  well  in  an  X-ray  photo.  Never- 
theless a smuggler  would  be  convicted  by 
the  fact  that  even  if  the  stone  does  not 
show,  the  cavity  in  which  it  is  hidden  does. 
No  matter  how  carefully  the  plug  is  made, 
it  is  never  possible  to  make  it  so  that  it 
will  exactly  follow  the  original  grain  of  the 
substance.  This  is  clearly  shown  in  the 
above  photographs. 

Pearls,  rubies,  emeralds,  etc.,  show  up 
somewhat  clearer  under  the  X-Ray  than 
diamonds. 

Well  meaning  but  misguided  smugglers 
will  take  heed  and  divert  their  ingenuity 
to  more  fruitful  channels. 


t i o n he  shook 
hands  with  me, 
a n d thanked  m e 
for  the  telegram 
and  the  informa- 
tion it  contained  therein. 


Actual  Photographs  Taken  By  the  Author  of  Sev- 
eral Simple  Objects  Used  for  Smuggling  Diamonds. 
Center  Picture  Shows  Shaving  Brush  With  Handie 
Holiowed  Out  and  Its  Closing  Piug.  The  Dia- 
mond Goes  Inside  of  the  Handie.  The  Cake  of 
Soap  Is  Shown  With  the  Center  Cut  Out  Into 
Which  the  Diamond  Fits.  After  Which  a Soap 
Plug  From  a Similar  Piece  of  Soap  Is  Made  and 
the  Opening  Plugged  up.  This  Makes  an  Invisible 
Joint  After  the  Cake  of  Soap  Has  Been  Used. 
Top  and  Bottom  Pictures  Are  Actual  X-ray  Pho- 
tographs of  the  Two  Objects.  The  Diamond  Used 
Weighing  1%  karats.  Note  How  Ciear  It  Shows  in 
Both  Photographs. 


By  ILHHPILCY  FYPE 

Professor  of  Physics,  Washincitor  University,  St.  Pouis,  Mo. 


Fig.  4— Below. 

Shows  One  of 
Stormer's  Models 
of  the  Paths  of  the 
Flying  Electrons  from 
the  Sun.  as  They  Ap- 
proach the  Earth,  Forming 
the  Aurorae  Which  We  See. 


f Fig.  5 — Below. 

Shows  a Model 
of  the  Paths  of 
Electrons  Emanating 
from  Two  Points  Near 
Each  Other,  as  Shown 
in  the  Model  Built  by 
Stormer,  of  the  Aurorae  and 
Its  Production  in  Nature. 


Fig.  3. — Magnetized  Sphere  Causing  Electron 


Streams  to  Curve  Like  the  Aurora  Borealis 
— A Striking  Experiment  by  Birkeland. 


Fig.  6 — Showing  a Close-up  View  of  the  Electron  Stream  Trajectories  of  Fig.  5.  The  Model 
Shows  How  the  Paths  Penetrate  into  the  Earth's  Atmosphere  Near  the  North  and  South 
Magnetic  Poles.  The  Illustration  at  Left  Shows  the  Luminous  Patches  Obtained  by 
Birkeland  on  the  Magnetized  Globe,  When  Exposed  to  a Stream  of  Electrons  Artificially 
Produced,  by  a Cathode  Ray  Discharge. 


spectively  perpendicular  (Fig. 
1)  and  oblique  (Fig.  2)  to 
the  line  of  projection  of  the 
electrons.  Now,  the  lines  of 
force  of  the  earth’s  magnetic 
field  converge  as  they  enter 
the  polar  regions,  hence  elec- 
trons entering  the  magnetic 
field  obliquely  will,  under 
proper  initial  conditions,  fol- 
low a conical,  spiral  trajec- 
tory toward  one  or  the  other 
of  the  earth’s  magnetic  poles. 

Fig.  3 is  a photograph  of 
a remarkable  experiment  per^ 
formed  by  Birkeland.  Sus- 
pended in  a highly  exhausted 
vessel  is  a magnetized  sphere. 
To  the  right  and  beyond  the 
limits  of  the  photograph  is  a 
negatively  charged  disc,  high- 


A  URORAL  displays  con- 
/%  stitute  one  of  the  most 
/ % beautiful  and  awe- 
inspiring  of  natural 
phenomena.  Tho  rep- 
resenting a type  of  electrical 
discharge,  they  lack  the  dead- 
liness of  the  terrifying  light- 
ning bolt,  and  one  may  enjoy 
their  loveliness  without  fear 
of  bodily  harm.  Only  in  re- 
cent years  has  a theory  been 
developt  that  seems  adequate 
to  explain  the  observed  facts. 

A study  of  the  spectrum  ob- 
tained by  passing  the  auroral 
light  thru  a prism  identifies 
the  phenomenon  as  the  lumi- 
nescence of  low  - pressure 
gases  emitting  light  under  the 
impact  of  high-speed  electric- 
charges.  The  most  plausible 
theory  of  auroral  formation 
is  largely  the  result  of  the  joint  con- 
tributions of  two  Norwegian  scientists, 
Kristian  Birkeland  and  Carl  Stormer. 
Birkeland  assumes  that  electrons  (the  ulti- 
mate and  indivisible  negative  charges  of 
electricity)  are  shot  off  from  the  heated 
surface  of  the  sun.  Entering  the  earth’s 
magnetic  field  with  a speed  of  possibly  50,- 
000  miles  per  second,  or  more,  the  electrons 
are  deviated  thereby  into  certain  paths  or 
trajectories.  At  an  erermous  expense  of 
labor  Stormer  has  calculated  the  forms  of 
the  possible  paths  of  the  flying  electrons 
and  has  fitted  theory  to  fact  to  a most  as- 
tounding degree.  Variations  in  solar  ac- 
tivity, sun-spots,  etc.,  would  necessarily 


vary  the  intensity  of  emission  of  the  elec- 
trons and,  according  to  the  Birkeland- 
Stormer  theory,  one  readily  links  up  with 
variable  solar  activity  a corresponding  va- 
riation in  auroral  display,  as  well  as  ter- 
restrial magnetic  storms  which  usually  ac- 
company the  aurora. 

Figures  1 and  2 are  reproduced  from 
Jean  Becquerel’s  article  in  the  February, 
1920,  issue  of  the  Electrical  Experimenter. 
These  photographs  have  a direct  bearing 
upon  the  Birkeland-Stormer  auroral  theory 
in  that  they  show  the  path  followed  by 
cathode  rays  (high-speed  electrons)  when 
projected  into  a uniform  magnetic  field 
where  the  lines  of  magnetic  force  are  re- 


ly electrified.  Under  the  in- 
tense electric  forces  near  the 
disc  the  electrons  associated  with  the  mole- 
cules of  the  residual  gas  in  the  evacuated 
space  are  hurled  away  from  the  vicinity  of 
the  disc  at  tremendous  speeds,  constituting 
a so-called  cathode  ray  discharge  toward 
the  magnetized  sphere.  Now  the  sphere  is 
surrounded  by  a magnetic  field  similar  to 
the  field  of  the  earth  and  the  photograph 
presents  beautiful  evidence  of  the  action  of 
the  field  in  concentrating  the  cathode  stream 
into  the  regions  near  the  magnetic  poles. 

Figure  4 is  one  of  Stormer’s  models  of 
the  paths  of  the  flying  electrons  from  the 
sun  as  they  approach  the  earth  (dark  sphere 
in  the  model).  Figure  5 is  a model  of  the 
paths  of  electrons  emanating  from  two 
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points  near  each  other  and  Figure  6 is  a 
nearer  view  of  the  same  trajectories,  the 
model  showing  how  the  paths  penetrate  into 
the  earth’s  atmosphere  near  the  north  and 
south  magnetic  poles.  The  right  side  of 
Fig.  6 shows  Stormer’s  calculated  paths  of 
the  luminescence-producing  electrons ; the 
left  side  of  Fig.  6 shows  the  luminous 
patches  obtained  on  the  Birkeland  mag- 
netized globe  when  exposed  to  a stream  of 
electrons  artificially  produced  by  a cathode 
ray  discharge.  The  agreement  of  experi- 
ment with  theory  as  to  the  locations  on  the 
globe  of  the  artificial  auroral  displays  is 
most  remarkable  indeed. 

Figures  7 to  10  inclusive  give  one  an  ex- 
cellent idea  of  the  appearance  of  certain 
characteristic  types  of  auroras.  These  are 
photographs  of  the  actual  auroral  and  they 
embrace  the  entire  sky  from  horizon  to 
zenith.  The  auroral  colors,  which  do  not 
reproduce  in  these  photographs,  are  silvery- 
white,  yellow,  green,  and  red.  It  is  stated 
on  good  authority  that  an  imaginary  line 
connecting  the  center  of  the  corona  and  the 
observer’s  eye  is  quite  closely  in  line  with 
the  dip-needle, — that  is,  in  line  with  the 
magnetic  lines  of  force  of  the  earth’s  field. 
Figure  9 is  an  excellent  example  of  auroral 
curtains  or  draperies. 

In  1913  at  Bossekop,  Norway,  Stormer 
obtained  some  remarkably  fine  auroral 
photographs.  His  purpose  was  to  deter- 
mine the  height  and  position  of  the  aurora 
in  space.'  One  camera  was  located  at  Bosse- 
kop and  another  camera  at  Store  Korsnes, 


quency  of  solar  activity,  auroras,  and 
magnetic  stonns ; hence  that  it  is  probable 
that  the  very  high  lower  limit  of  87  kilome- 
ters was  due  to  the  small  penetrating  power 
of  the  electric  corpuscles  emanating  froin 
the  sun, — the  corpuscles  being  stopped  in 
the  outer  parts  of  the  atmosphere.  From 
previous  altitude  measurements  it  seems 
that  the  lower  limit  of  the  auroral  displays 
is  much  lower  during  years  of  maximum 
frequency. 

It  is  well  known  that  magnetic  disturb- 
ances accompany  auroral  displays,  especially 
when  the  aurora  appears  well  down  in  the 
temperate  zones.  Telegraph  companies  re- 
port “earth  currents’’  involving  hundreds 
of  volts.  Ill  one  case  Stormer  was  able  to 
examine  in  detail  the  magnetic  disturbance 
accompanying  an  auroral  display  of  great 
brilliancy  in  which 
an  auroral  curtain, 
or  drapery,  ap- 
peared in  the  west 
and  moved  over- 
head and  into  the 
northeast  at  a 
mean  height  of  60 
miles.  The  data 
recorded  shows 
that  in  four  min- 
utes the  drapery 
moved  across  the 
sky  approximately 
280  miles,  which 
is  an  average 
speed  of  over  a 


9. 


netic  storm,  as  explained  by  the  writer  in  the 
January  issue  of  the  Electrical  Experi- 
menter. It  should  be  understood  that  the 
magnetic  disturbance  did  not  arise  primarily 
from  the  motion  of  the  auroral  drapery 
across  the  sky  but  took  its  origin  in  the 
descent  into  the  earth's  atmosphere  of  elec- 
trified particles  emanating  from  the  sun  and 
deviated  from  their  original  course  by  the 
magnetic  field  of  the  earth.  Now  a moving 
electrical  charge  is  equivalent  to  an  electric 
current  and  is  accompanied  by  magnetic 
lines  of  force  whose  direction  are  depend- 
ent upon  the  direction  of  motion  of  the 
charge  and  the  sign  of  the  electrification- 
positive  or  negative.  It  was  found  that  the 
magnetic  disturbance  accompanying  this 
particular  auroral  display  was  such  as 
would  be  produced  by  positively  charged 
particles  penetrat- 
ing downward 
into  the  atmos- 
phere of  the  earth. 
Yet  in  the  case  of 
the  Ryder  Polar 
Expedition  (1891- 
92)  it  was  noted 
many  times  that 
an  auroral  curtain 
passing  rapidly 
overhead  from 
south  to  north  de- 
viated a compass 
needle  in  such  a 
way  as  to  corre- 
spond to  the  pene- 
tration into  the  at- 
mosphere of  nega- 
tively charged  par- 
ticles. 

It  seems  not 
unreasonable  that 
both  of  these  phe- 
nomena may  be  ac- 
curately reported 
in  that  both  posi- 
tively and  nega- 
tively charged 
particles  may  play 
roles  in  auroral 
phenomena.  Pro- 
fessor 'Vegard  of 
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10.  BOSSEKOP 

DRAPED  AURORA  WITH  HOOK 


Know- 
distance 
the  two 
as  well 


7.  PARIS.  DRAPED  AURORA 


about  fifteen 
miles  distant. 
By  aid  of  tele- 
phonic communi- 
cation the  same 
auroral  feature 
was  photograph- 
ed simultaneous- 
ly from  the  two 
stations, 
ing  the 
between 
stations, 
as  the  angles,  the 
distance  of  the 
auroral  point 
from  Bossekop 
could  be  com- 
puted by  a sim- 
ple trigonometri- 
cal formula.  The 
altitude  above 
the  earth  could 
then  be  readily 
calculated.  In  one 
month  447  suc- 
cessful pairs  of 
s i m u 1 1 an  eous 
photographs 
were  thus  taken. 
Stormer  states 
that  the  year 
1913  was  a very 
marked  minimum 
year  for  the  fre- 


8.  BAY  OF  ISLANDS 
EASTERN  HALF  OF  A CORONA  BOREALIS 


mile  a second — 
twice  the  speed 
of  a rifle  bullet. 
Fortunately 
a magnetic  ob- 
servatory  at 
Haldde,  seven 
miles  west  of 
Bossekop  (Nor- 
way), was  able 
to  furnish  auto- 
matic records  of 
the  accompany- 
ing local  mag- 


the  University  of  Christiania  has  publisht 
data  in  favor  of  the  positively  charged  par- 
ticle theory,  whereas  Birkeland  has  sup- 
ported the  negative  charge  theory.  'Vegard 
states  that  it  is  hardly  possible  to  doubt 
that  electrical  radiation  from  the  sun  is  the 
main  cause  of  the  aurora,  and  he  offers 
rather  convincing  reasons  that  the  particles 
emanating  from  the  sun  are  the  same  as 
the  so-called  alpha-particles  discharged 
from  radioactive  substances  — in  other 
words,  simply  positively  charged  helium 
atoms.  Vegard  uses  Stormer’s  calculations 
(Continued  on  paae  345.) 
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An  American  Inventor  Here  Proposes  a Clever  Idea  for  a Traffic  Signal  On  a Street  Crossing  in  Large  Cities,  Which  Instead  of  a Large 
Tower  Erected  in  the  Center  of  the  Street.  As  Now  Used  On  Fifth  Avenue  in  New  York  City,  Involves  the  Use  of  Four  Vertical  Search- 
light Beams  Placed  On  Four  Corners  in  the  Manner  Illustrated.  Different  Colored  Beams  Could  Be  Thrown  Upward,  Or  White — To  Go 
Ahead;  Red — To  Stop;  and  Possibly  a Third  Color,  Indicating  the  Signal  to  Clear  the  Street  Or  Leave  a Channel  for  the  Purpose  of  Fire 

Or  Ambulance  Apparatus. 


>5-  EDWHH  F.  LIHDER,  M.  E. 


The  problem  of  regulating  the  traffic 
of  the  fast  motor-driven  vehicles  in 
the  congested  districts  of  large  cit- 
ies is  becoming  more  difficult  with 
the  rapid  increase  in  the  number  of 
automobiles,  motor-cycles  and  buses  being 
substituted  for  other  less  efficient  transit 
appliances.  The  change  of  conditions 
brought  about  by  the  introduction  of  mod- 
ern methods  of  travel  has  recently  made  it 
necessary  in  5th  Ave„  New  York  to  install 
mechanical  devices  to  assist  the  traffic  of- 
ficers in  controlling  systematically  this  end- 
less chain  of  vehicles  and  the  many  thous- 
ands of  pedestrians  for  whom  the  cross- 
ings at  times  must  be  kept  free,  to  prevent 
accidents  and  possible  loss  of  life.  At  night 
it  is  extremely  difficult  to  co-operate  satis- 
factorily with  the  officials,  as  the  apparatus 
now  in  use  for  the  purpose  of  signaling  is 
not  conspicuous  enough,  and  does  not  give 
warning  to  such  as  may  be  at  a considerable 
distance  from  the  traffic  station. 

VERTICAL  LIGHT  SHAFTS  TO  REGULATE 
STREET  TRAFFIC. 

To  improve  the  present  methods  it  is  pro- 
posed to  send  up  vertical  shafts  of  white 
and  red  searchlight  beams,  which  would 
stand  out  in  sharp  contrast  to  the  glitter  of 
myriads  of  electric  lights  of  many  colors 
and  the  usual  street  lights  along  the  side- 
walks. 

At  the  crossings  where  this  type  of  in- 
stallation is  to  be  made  an  under  ground 
chamber  is  constructed  at  each  of  the  four 
street  corners ; they  are  connected  with 
passages  to  enable  a man  to  pass  from  one 
to  the  other  and  to  gain  access  to  the  sys- 
tem one  manhole  is  placed  conveniently 
above  one  of  the  chambers.  On  the  surface, 
close  to  the  curb  a hollow  column  is 
mounted  thru  which  the  beam  of  the  search 


light  is  directed.  The  height  of  this  col- 
umn is  twelve  feet  from  the  street  level. 
This  arrangement  keeps  the  other  wise  blind- 
ing rays  of  light  above  the  heads  of  the 
people.  Glass  covers  the  top  of  the  col- 
umns. 

SIZE  OF  SEARCHLIGHT  PROPOSED. 

In  each  chamber,  directly  underneath  the 
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This  Diagram  Shows  How  the  Search- 
light Traffic  Regulating  Scheme  Pro- 
posed By  the  Author,  Works  Out.  The 
Method  of  Applying  It,  is  Simple  Indeed. 
The  Traffic  Policeman,  Stationed  in  the 
Center  of  the  Street  Cross-over,  Has  a 
Push-button  Switch  Control  mounted  On 
a Pedestal  Beside  Him,  By  Means  of 
Which  He  Can  Regulate  the  Colors 
Flashed  from  the  Searchlights. 

columns  is  mounted  a searchlight  capable 
of  projecting  a beam  of  approximately 
eighteen  inches  in  diameter.  A s the  beam 
is  always  directed  vertically,  this  apparatus 
can  be  of  simple  construction  and  is  rigidly 
mounted  on  a suitable  platform  along  with 
the  other  necessary  mechanisms.  An  elec- 
tric motor  operates  a duplex  frame ; one 
wing  of  which  contains  ruby  glass  for  pro- 
ducing the  red  shaft  of  light,  when  placed 
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over  the  top  of  the  search-light,  and  the 
second  wing  is  covered  with  sheet  metal 
which  serves  as  a shutter  and  obstructs  the 
light  from  passing  thru  the  signal  column 
overhead.  The  searchlight  is  equipt  with 
the  usual  auxiliary  devices  necessary  for 
its  operation  as  a unit  from  a central  con- 
trolling station,  preferably  a pedestal 
mounted  upon  a small  circular  platform, 
located  in  the  middle  of  the  intersecting 
streets.  It  is  on  this  platform  that  the 
“traffic  officer’’  stands  to  direct  the  move- 
ments of  the  vehicular  and  pedestrian  traf- 
fic. On  the  top  of  the  pedestal  are  attached 
push-buttons  operating  the  various  switches 
to  set  in  motion  the  mechanisms  in  each  of 
the  four  signal  chambers.  By  the  means 
of  these  pushes  it  is  possible  for  the  officer 
to  quickly  send  forth  any  signal  or  com- 
bination he  finds  necessary  during  the  per- 
formance of  his  duties. 

HOW  THE  LIGHT  SIGNALS  WORK. 

To  get  a clear  idea  of  the  working  of  this 
system  a practical  example  with  the  accom- 
panying diagram  is  given.  The  signal  col- 
umns are  marked  respectively  A,  B,  C and 
D.  The  officer  is  located  on  the  raised  plat- 
form E.  Arrows  show  the  customary  direc- 
tion in  which  traffic  takes  place. 

Assume  that  the  officer  in  charge  takes 
his  station  to  commence  directing  the  night 
traffic.  He  pushes  down  a switch  in  the 
pedestal  lighting  up  all  four  searchlights, 
at  the  .same  time  pressing  the  button  which 
operates  the  motors  of  all  four  duplex 
frames,  simultaneously  flashing  forth  out 
of  the  four  columns  the  “all  stop”  signal ; 
then  at  A-B-C-  and  D,  four  red  shafts  of 
light  will  be  seen  extending  upward  and 
which  can  be  noted  at  a great  distance. 
{Continued  on  page  345) 


Science  In  Latest  Pictures 


At  the  Age  of  80,  After  21  Years  of  Service,  Mrs.  Elizabeth  Andrews, 
England's  Oldest  Telephone  “Girl,”  Has  Just  Retired.  She  Has  Served  at 
an  Exchange  at  Ferriby,  About  10  Miles  from  Hull,  and  Celebrated  Her 
80th  Birthday  a Month  Ago.  Her  Hearing  Is  Still  Fairly  Good  But  Her 
Sight  Causes  Her  Increasing  Trouble  So  She  Has  Sent  in  Her  Resignation, 


Complete  Radio  Telephone  Set  at  the  Washington  Exhibit.  The  Complete 
Radio  Telephone  Set  Used  at  the  Annual  Army  Air  Tournaments  at  Bolling 
Field  Washington,  D.  C.  For  Handling  All  the  Events,  Including  Plane 
Races,  Stunts,  Combats.  Etc.  The  Apparatus  Was  Demonstrated  by  Experts 
In  the  Aerial  Service  of  the  Army. 


Dr.  W.  D.  Coolidge  and  Hl$  Associates  In  the  Research  Laborat)^  of 
the  General  Electric  Company  Have  Recently  Perfected  a Remarl^ble 
Portable  X-Ray  Outfit.  The  U.  S.  Army  Portable  Outfit  Which  They 
Devised  Rendered  Service  of  a High  Order  In  the  European  War.  It 
Is  Now  Possible  For  Any  Doctor  to  Transport  the  Entire  New  Outfit, 
Packed  In  Four  Hand-borne  Units,  to  Any  Home  Wired  for  Electricity 
and  Produce  Radiographic  Results  as  Good  as  Those  Secured  in  a 
Completely  Equipt  X-Ray  Laboratory. 


The  Dendrograph  That  Measures  a Tree’s  Growth  by 
Recording  on  a Drum  Showing  from  Week  to  Week  the 
Actual  Growth  of  the  Tree.  The  Other  Parts  of  the  Ap- 
paratus Are  the  Collar  and  Belt  of  the  Block  Which  En- 
circles the  Tree  and  the  Recording  Rod  Which  Marks  the 
Tree’s  Growth  on  the  Cyiinder.  The  Photo  Shows  the 
Dendrograph  Installed  to  Measure  the  Growth  of  a Tree. 


The  Calendar  of  This  Clock 
Is  Arranged  for  10,000  Years. 
Even  the  Double  Leap  Years 
Being  Provided  For.  The 
Upper  Dial,  Two  Feet  In  Di- 
ameter Marks  the  Time  with 
Absolute  Accuracy  and  Is 
Governed  by  an  Eight  Day 
Movement.  There  Are  Twen- 
ty-four Other  Dials  Showing 
the  Hours  Variation  In  Time 
at  127  Principal  Cities  of  the 
World.  Above  the  Time  Dials 
Are  the  Moon  Frame  Giving 
the  Phases  of  the  Moon  and 
the  Earth  and  Its  Revolutions 
About  the  Sun,  Variations  of 
the  Seasons,  the  Months,  and 
Days  In  the  Month.  Another 
Dial  Gives  the  Longitude  East 
and  West  of  127  Degrees  of 
Principal  Cities  of  the  World. 


Motion  Picture  Camera  Mounted  on  Gimbals  Devised  by  C.  E.  Shurtleff, 
for  Purposes  of  Taking  Motion  Pictures  on  Shipboard.  The  Contrivance 
Was  First  Tried  Out  In  the  Filming  of  the  All-Star  Proiductlon  of 
"The  Mutiny,”  from  ' Jack  London’s  Novel.  “The  Mutiny  of  the 
Elsinore.”  It  Keeps  the  Camera  Level,  No  Matter  How  Rough  the 
Sea.  C.  E,  Shurtleff.  the  Inventor,  Appears  at  Lett. 


A New  Type  of  Air-Propelled  Boat  Built  by  the  French 
Which  Makes  a Speed  of  74'/2  M.P.H.  on  a Half  Milo 
Basis.  This  Speed  Performance  Probably  Constitutes  a 
Worid  Record.  Various  Types  of  Giiders  Are  Now  Prao- 
ticing  on  the  Seine  for  the  Coming  Monaco  Races.  The 
Photo  Shows  the  De  Lambert  Glider,  Which  Has  Been 
Designed  for  Passenger  Service  on  Shaliow  Waters,  Driven 
by  an  Aviation  Engine. 
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By  WHILLIAM  M.  BUTTraFEELP 


Every  jewel,  even  MAN — the  jewel 
without  a price — is  a nature  jewel; 
therefore  our  title,  "Nature’s  Jewels’’ 
is  a breach  of  tautology  which  should 
be  explained  to  the  indulgent  reader 
at  the  outset  of  this  investigation.  In  de- 
fence of  this  intentional  ology  we  hasten 
to  say  that  our  contribution  must,  at  the 
beginning  at  least,  be  presented  to  the 
usual  critical  audience  with  the  common 
assumption  that  there  are  jewels  and  jewels. 

Some  for  instance,  that  man  calls  pre- 
cious stones,  those  which  lapidaries  chip 
and  polish  to  suit  his  peculiar  tastes.  Then 
there  are  some  which  we  will  describe  that 
are  manufactured  by  Nature — unassisted  by 
man — which  he,  we  are  forced  to  say,  has 
never  considered  particularly  pleasing  in 
their  undecorated  state.  For  certain  ob- 
vious reasons  our  reasonable  reader  must 
willing  admit  that  in  these  enlightened 
days  one  must  not  trespass  too  freely  upon 
the  field  of  popular  understanding. 

Jewel  is  derived  from  the  Italian  "gioja” 
meaning  joy.  But  it  will  require  an  ex- 
treme optimist  to  find  atnthing  approach- 
ing that  hilarious  setitiinent  attached  to  the 


TBe  Wosadles’Iasittd 

of 

pebbles  men  call  diamonds,  rubies,  emeralds 
or  the  like.  Man  has  always  resented  the 
encroachment  of  nature  upoti  what  he  is 
pleased  to  consider,  his  superior  dotnains. 
As  a jewel  maker  or  as  a jewel  namer  he 
claims  to  stand  in  a class  by  himself.  In 
the  naming  we  are  willing  to  award  him 
the  palm  for  exceptional  ability,  but  as  a 
regular  maker  of  jewels  we  are  afraid  it 
is  necessary  to  deny  his  claims  in  taste. 
The  best  he  has  ever  been  able  to  do  is 
to  hack  off  the  corners  or  otherwise  man- 
handle the  products  of  nature.  At  the  cost 
of  much  treasure ; at  times  after  rivers  of 
human  blood  have  been  made  to  flow,  he 
(as  with  the  Kohinoor  diamond)  obtains 
one  of  nature’s  rare  products.  This  he 
cuts,  forming  numerous  faces,  fashioned  in 
the  highest  possible  state  of  his  skill,  but 
his  exceptionally  delicate  ornamentation  of 
the  stone,  fine  as  it  really  is,  does  not  equal 
in  finish  or  line  the  common  forms  of  na- 


ture’s own  jewels,  strange  as  it  seems. 

Even  in  manufacturing  imitation  jewels, 
such  as  the  glass  or  paste  kind,  he  is  com- 
pelled to  seek  nature’s  help  to  provide  him 
with  the  materials  from  which  these  com- 
monly supposed  artificial  products  are 
formed.  And  She  practises  jewel  making 
right  before  his  eyes,  usually  without  his 
being  aware  of  the  fact.  No  rigid  sub- 
stance, not  even  the  bone  or  other  hard 
parts  of  the  human  body,  is  formed  with- 
out Her  singular  aid. 

Jewel-making  on  a scale  sufficiently  large 
to  include  the  original  of  every  solid  sub- 
stance in  the  universe  is  surely  considerable 
of  a task.  Yet  this  is  only  a part  of 
Nature’s  work  in  their  construction.  We 
shall  find  that  solids  are  first  formed  from 
liquids,  and  it  is  just  at  the  time  when  the 
liquid  is  turning  into  a rigid  form  that  Her 
jewels  are  made — a process  sometimes 
called  the  “crystallizing  of  solids”  or  “cr}’’s- 
tallization.”  These  creations,  which  by 
their  countless  numbers  and  growth  form 
a solid  are  what  we  call  “Nature’s  jewels.” 
(Continued  on  page  325) 


LEAF-LIKE  OR  FOLIATE  CRYSTALS. 

Fig.  8.  Six  Compound  Snow  Crystals. 

Fig.  12.  Compound  Crystal  Sulfate  of  lodo-quinine. 

Fig.  13.  Crystal  of  Quinidine  (Under  Polarized  light). 

Fig.  18.  Varieties  of  Cholesterine  Thin  Crystals. 

THREAD-LIKE,  FIBER  OR  NEEDLE  CRYSTALS. 

Fig.  9.  Soft,  Wool-like  Crystals  of  Asbestos  (Amianthus)  Horn- 
blend. 

Fig.  10.  Tufted  Foliage  Crystals  of  Flowers  of  Benzoin  (Benzoic 
Acid)  from  Gum. 

Fig.  11.  Mlcrolithes  (Belonites)  from  PItchstone. 


Fig.  15.  Common  Dumb-bell  Crystal  from  Oxalate  of  Lime. 

KNOTTED  OR  GRANULAR  FORMS  OF  CRYSTALS. 
Fig.  1.  Garnet  Crystal  (Perfect  Dodecahedron). 

Fig.  2.  Amethyst  crystal. 

Fig.  3.  Quartz  crystal. 

Fig.  4.  Crystal  of  Potassium. 

Fig.  5.  Diamond  Crystal  (Perfect  Octahedron). 

Fig.  6.  Sanidine  Crystal  (Tabular  Form). 

Fig.  7.  Quartz  Crystal. 

Fig.  14.  Oxalate  of  Lime  Crystal  (Octahedral  form). 

Fig.  16.  Titaniferous  Iron  Crystal. 

Fig.  17.  Cube  Crystal  of  Sodium  Chlorld  (Salt). 
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Fig.  I.  (Lower  Right- 
Hand  Cut)  Stereoscopic 
Lightning  Flashes 
Photographed  with  Sta- 
tionary Camera. 


Fig.  2.  (Upper  Left- 
Hand  Photo)  The  Same 
Lightning  Flash  as  in 
Fig.  I.  But  Photo- 
graphed with  “Moving” 
Camera. 


Fig.  3.  (Top  Right 
Photo)  Simultaneous 
Lightning  Flashes 
Taken  with  Station- 
ary Camera. 


Fig.  4.  (Lower  Left) 
The  Same  Simultan- 
eous Lightning 
Flashes  as  in  Fig.  3, 
but  Taken  with 
“Moving”  Camera. 


Pig.  5.  (Center)  Dr. 
Walter’s  “Triple” 
Camera  for  Photo- 
graphing Lightning 
Flashes.  ^ 
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By  ALFRED  GRADFMWIT^ 


Even  those  photographs  of  lightning 
flashes  by  Night  which,  as  far  back 
as  about  40  years  ago,  were  made 
with  ordinary  stationary  cameras, 
would  in  some  cases  give  evidence 
of  the  complex  nature  of  the  phenomenon 
of  lightning,  made  up  of  several  successive 
discharges  following  up  one  another  by 
jerks  and,  as  a rule  taking  the  same  course 
thru  the  air.  With  some  of  the  very  first 
photographs  of  this  kind',  a strong  wind 
would  drive  the  air  particles  on  the  path 
of  the  lightning  flash  so  rapidly  in  front  of 
itself,  that  the  successive  discharges  passing 
one  after  the  other  thru  the  same  were 
reproduced  in  the  space  beside  one  another 
on  the  photographic  plate.  This  suggested 
the  idea  of  analyzing  the  lightning  flash, 
even  without  the  intervention  of  the  wind 
simply  by  imparting  to  the  camera  a con- 
venient motion.  The  first  photographs  of 
this  kind  were  made  by  Prof.  Weber,  of 
Kiel,  who  simply  held  his  camera  between 
his  two  hands,  thus  imparting  to  it  a slow 
oscillating  motion  and  causing  its  optical 
axis  to  describe  a conical  surface. 

THE  MOVING  CAMERA  FOR  LIGHTNING 
PHOTOS. 

This  method  was  eventually  improved 
upon  by  Prof.  B.  Walter,  of  Hamburg,  who 
by  placing  the  photographic  camera  on  a 
convenient  clockwork,  caused  it  to  perform 
a very  slow  rotation  around  a stationary 
axis.  The  distance  between  .the  individual 
discharges  on  the  plate,  allowed  the  time 


interval  passing  between  them  to  be  cal- 
culated. By  systematically  developing  this 
method.  Prof.  Walter  provided  a ready 
means  of  submitting  any  lightning  flash  to 
an  accurate,  time  analysis,  which  was  one 
of  the  greatest  advances  ever  made  in  this 
branch  of  physical  science. 

The  most  striking  feature  of  the  lightning 
photographs  reproduced  in  the  accompany- 
ing figures  is  that  the  appearance  of  the 
flashes,  as  a rule,  is  quite  unlike  the  tradi- 
tional aigsag  figure,  and  rather  resembles  a 
large  river  as  it  appears  on  a map ; branch- 
ing out  on  both  sides  at  irregular  intervals 
and  allowing  (in  the  original  photos)  even 
the  tiniest  branch  discharges  to  be  detected. 

THE  ADVENT  OF  THE  TRIPLE  CAMERA. 

Another  important  step  forward  was 
made  when  Walter,  some  years  afterwards, 
hit  upon  the  idea  of  combining  his  moving 
camera  with  a set  of  two  stationary  cameras 
arranged  at  the  ends  of  a table  4 meters 
long,  in  the  center  of  which  the  moving 
camera  was  placed.  The  pictures  obtained 
with  the  two  stationary  cameras  would, 
when  glued  on  pasteboard  beside  one  an- 
other, constitute  a stereoscopic  picture. 

Stereoscopic  lightning  flash  photographs. 
Figs.  1-a  and  1-b  (lower  right-hand  cut), 
allow  the  distance  of  each  lightning 
dash  from  the  observer  to  be  ascertained. 
Furthermore,  each  of  these  pictures  in  con- 
junction with  the  third  one,  viz.,  the  picture 
obtained  with  the  movable  camera  (Fig.  2), 
will  give  any  time  difference  between  the 


various  discharges.  On  the  other  hand,  the 
two  pictures  obtained  with  the  stationary 
camera,  provided  the  distance  between  the 
latter  bears  a proper  ratio  to  the  distance 
of  the  lightning  flashes,  are  very  well  adapted 
for  stereoscopic  inspection  and  this  brings 
out  some  further  interesting  facts  about 
the  constitution  of  lightning  fiashes.  In  fact, 
on  examining  Figs.  1-a  and  1-b  in  the 
stereoscope,  those  branches,  which  in  each 
individual  picture  cross  one  another,  are 
seen  to  be  entirely  separated  in  space,  and 
accordingly,  to  be  entirely  independent 
branches  of  the  main  flash}  Stereoscopic 
inspection  also  shows  that  in  the  present 
case,  far  behind  the  strongest  left-side  rami- 
fications of  the  main  flash,  another  self-con- 
tained flash  of  lightning  has  occurred  whose 
origin  in  the  cloud  is  readily  found,  which 
has  turned  to  left  in  order,  it  seems,  tu 
terminate  in  another  cloud.  From  the 
dimensions  of  the  original  picture,  the 
distance  of  the  main  flash  of  lightning  from 
the  observer  is  found  to  be  about  500 
meters,  and  that  of  the  flash  of  cloud  light- 
ning several  kilometers.  That  the  latter 
really  is  a discharge  entirely  independent 
of  the  main  flash  of  lightning  is,  by  the 
way  borne  out  by  the  third  picture  of  the 
phenomenon,  the  one  obtained  with  the 
moving  pmera  (Fig.  2),  the  main  flash 
of  lightning  being  practically  instantaneous, 
while  the  cloud  lightning  is  made  up  of  two 
partial  discharges,  with  maxima  following 
up  one  another  at  0.0905  second  interval. 

{Continued  on  page  346) 
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This  Machine 
Has  Three  Dif- 
ferently Inclined 
Surfaces  with  re- 
spect to  Each 
Other,  in  Such  a 
Way  That  They 
Can  Be  Varied 
According  to  the 
A i r Resistance 
and  the  Center 
of  Gravity. — 
Photo  by  P.  A. 

Wall. 


This  Photo  Was 
Taken  on  a Dark  and 
Cloudy  Day,  and 
Shows  Mow  Bright  It 
May  Be  Above  the 
Clouds  Altho  a Storm 
is  Gathering  on  the 
Plains  Below.^Photo 
by  Edwards. 


This  Is  a Bad  Crash  and 
Shows  What  Happens  to 
the  Man  In  the  Front 
Seat  When  a Plane 
Crashes.  In  This  Case, 
the  Man  Was  Killed. 
Blood  May  Be  Seen  on 
the  Wings.  — Photo  by 
Edwards. 


This  Plane  Tried  to  Enter  a 
Hangar  “Thru  the  Roof,”  but 
Stuck  When  Part  Way  Thru. 
— Photo  by  Edwards. 


The  Plane  Shown  In  This 
Picture  Struck  a Tree  Just 
Behind  Camp  Rathbun.  The 
Only  Injury  the  Plane  Re- 
ceived, WsLs  a Hole  Thru  a 
Lower  Plane.  The  Pilot  Came 
Down  on  a Rope. — Photo  by 
Edwards. 


While  at  an  Altitude  of  6.000 
Feet.  One  Wing  of  This  Plane 
Broke  Off  and  with  the  En- 
gine on  Full,  the  Plane 
Crashed.  The  Cadet  Was 
Killed  When  the  Wing  Broke. 

— Photo  by  Edwards. 


Looks  Just  Like  a Gigantic  ”Zep- 
pelin”  Illuminated  at  Night  and 
Sailing  Over  the  Lake,  Doesn’t 
It?  Well,  It  Is  Not  a Photo- 
graph of  a Comet  nor  a Zeppelin 
After  All,  but  Simply  the  Result 
of  a 35  Minute  Exposure  of  a 
Beautiful  Mnonlight  Scene  Taken 
on  a Small  Lake.  — Photo  by 
George  H.  Walter. 


This  Is  the  Result  of  Landing 
When  the  Nose  of  the  Ma- 
chine Was  Down.  The  Planes 
usually  turned  completely 
Over,  but  This  One  Was 
Rather  ‘‘Self-Balancing.”  — 
Photo  by  H.  Edwards. 


Copyright.  1920,  by  E.  P.  Co. 
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Photo  by  International  Film  Service 


An  Invention  That  Promises  To  Be  of  Inestimable  Value  in 
Naval  Warfare  Has  Been  Made  Public  by  the  Navy  Depart- 
ment. It  Is  Called  the  M.  V.  Type  Hydrophone.  With  This 
Device  It  Is  Possible  to  Detect  and  Locate  Enemy  Vessels  and 
Icebergs  Within  a Radius  of  100  Miles. 


Photo  by  Underwood  & Underwood 


Actual  View  of  “T-tube”  Operator  in  the  Hold  of  a Submarine 
Chaser  Listening  for  Enemy  Submarines  Which  Are  Detected  by 
the  Sound  Produced  by  the  Rotation  of  Their  Propellers.  One  Tube 
on  Either  Side  of  the  Boat  Leads  to  the  Right  and  Left  Ears* 
Respectively. 


©w  ttih©  Fat©  ®f 
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The  “T”  Tube,  also  called  the  “C”  tube 
by  naval  men,  was  installed  on  every 
submarine  chaser  forming  squadrons 
which  operated  in  the  Submarine 
Zone.  These  “T”  Tubes  were  in 
reality  a very  simple  device  making  use  of 
sound  waves.  Two  individual  “T”  Tubes  a ^ 
were  installed  on  each  ship,  one  on  the  port 
side,  and  one  on  the  starboard  side  directly 
under  the  wheel  house  in  the  ship’s  magazine  operating  wEeel  shown 
as  shown  in  Fig.  1.  Two  operators  were  operator  is  able  to  swinj 
constantly  on  watch,  even  while  under  “T"  in  such  a position 


^omarHEa© 


as^fl' 


way. 

The  “T”  Tube  itself 
consists  of  a long  tube  not 
unlike  an  inverted  “T”.  By 
studying  Fig.  2 it  will  be 
noted  that  on  each  end  of 
the  extended  arm  are  rub- 
ber balls  fitting  tightly  on 
the  tube  and  watertight. 
-'\ny  slight  sound  in  the 
vicinity  of  the  ship  causes 
minute  depressions  against 
the  ball,  and  these  slight 
deviations  are  accurately 
reproduced  in  the  listening 
operator’s  ear  by  means 
of  a sensitive  device  iden- 
tical to  the  stethoscope. 
Normally,  the  air  pressure 
on  the  operator’s  ear  is 
15  pounds  per  square  inch 
on  each  ear,  and  the 
slightest  pressure  or  vi- 
bration upon  either  of  the 
rubber  balls  causes  a slight 
increase  of  pressure  on 
the  one  or  the  other  of  the 
listening  operator’s  ears. 
By  swinging  the  “T” 
around  by  means  of  the 


imum  reproductions  of 


in  diagram,  the 
g both  ends  of  the 
as  to  secure  max- 
the  sound  waves. 


, Universal  Joint 


bpeakmg  fade  from 
uvvhee/ house  to  Usten- 
room. 
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it"  tubes;  one  on  port 
~and  other  on  starboard 


Fig-1 


This  Illustration  Shows  the  Arrangement  of  the  Two  “T-tubes”  on  Either  Side 
of  a Subrnarine  Chaser,  Together  with  Semaphore  Arrow  for  Indicating  the  Posi- 
tion of  the  "Enemy”  to  Other  Vessels  in  the  Pursuing  Fleet. 


until  an  equal  intensity  on  both  ears  is  ob- 
tained. Having  accomplisht  this  procedure, 
it  is  then  an  easy  matter  for  the  operator 
to  note  the  position  of  the  “T”  in  respect 
to  the  bow  of  the  ship  and  thereby  read  the 
general  direction  of  the  sound  waves. 

The  other  operator  of  course  follows  the 
same  procedure  as  the  first  and  the  position 
he  secures  is  plotted  against  the  other,  so 
that  the  point  of  intersection  of  the  two 
general  lines  gives  the  approximate  spot 
from  which  the  sound  is  issuing.  In  other 
words  both  “T”s  are  used  jointly  for  the 
purpose  of  “checking  up.’’ 
Fig.  3 illustrates  the  gen- 
eral manner  in  which  this 
“checking  up’’  is  accom- 
plisht. 

It  will  be  seen  from  the 
above  description  that  the 
“T”  Tube  depends  entire- 
ly upon  the  principle  of 
an  easily  applied  acoustic 
arrangement.  Sensitive 
electrical  sound  amplify- 
ing devices  were  used, 
even  vacuum  tube  ampli- 
fiers were  brought  into 
play  in  an  attempt  to  in- 
crease the  sensitiveness  of 
the  “T’’  Tube,  but  without 
any  great  success,  as  it 
was  found  that  it  operated 
best  with  variations  in  aid 
pressure  alone. 

The  device,  of  course, 
could  only  be  used  when 
the  ship  was  at  full  stop 
and  all  members  of  the 
crew  and  machinery  at  a 
standstill.  Another  instru- 
{Continued  on  page  331) 


WE  have  hecome  so  accustomed  to 
see  railroad  trains,  electric  street 
cars,  and  elevated  trains  travel 
along  on  top  of  their  rolling 
wheels, — that  it  comes  almost  as  an 
electric  shock  to  our  imagination,  perhaps, 
to  consider  for  the  moment,  the  suspended 
electric  railway  such  as  that  shown  on 
our  front  cover,  and  in  the  accompanying 
photographs. 

With  the  rapidly  mounting  cost  of  build- 
ing electric  or  other  railways  and  also  the 
higher  operating  cost  from  day  to  day. 


shortly,  perhaps,  be  served  with  the  very 
latest  development  in  this  unique  and  novel 
form  of  transportation,  which  is  ideally 
adapted  to  the  efficient  movement  of  both 
passengers  and  freight. 

Two  of  the  accompanying  photographs 
present  view's  of  the  oldest  suspended  elec- 
tric railway  in  the  world,  that  of  the  Lan- 
gen  type  operated  at  Elberfeld,  Germany, 
known  as  the  Barmen-Elberfeld  Monorail- 
way, which  has  been  in  operation  over  its 
8^/2  mile  run,  since  March,  1901,  or  nearly 
20  years.  This  line  has  proven  very  suc- 


possest  by  this  system  of  railroading  which 
are  not  to  be  found  in  any  other  form  of 
rail  transportation.  Among  the  advantages 
of  particular  prominence,  we  find: 

1 : A medium  weight  train  can  be  op- 
erated at  high  speed  over  the  suspended 
monorail  system  with  the  same  stability  as 
at  present  obtainable  only  by  the  use  of 
very  heavy  trains  with  their  low  center  of 
gravity.  The  big  point  here,  is  that  with 
our  heavy  trains,  we  continually  need  more 
horse-power  to  move  them,  and  more  speed 
means  more  weight.  This  is  not  the  case 


Photo  at 
Left  Shows 
Model  of 
New  Sus- 
pended 
M 0 n o r a i I 
Train  Dem- 
o n s t r a ted 
Before  the  Mayor  of 
Chicago  and  the  Elec- 
tric Monoraii  Which 
Will  Probably  Be 
Adopted  By  Chicago, 
Is  of  This  Type.  The 
Cars  Are  Suspended 
from  a Single  Over- 
head Raii,  and  Speeds 
of  70  to  80  Miies  Per 
Hour  Are  Easily  Ob- 
tained. 


Photos  at 
Right  and 
a t Bottom 
of  Group  Show  Two 
Views  of  the  Famous 
Barmen  - Elberfeld  Sus- 
pended Monorail  Railway 
in  Germany,  Which  Has 
Given  Excellent  Service 
for  20  Years.  Not  One 
Accident  Has  Occurred 
During  Its  Entire  Opera- 
tion Over  Its  8Yz  Mile 
Route. 


American  engineers  who  have  been  endeav- 
oring to  solve  some  of  the  tremendous  traf- 
fic problems  of  the  great  city  of  Chicago — 
the  “Gate-Way  to  the  West” — have  found 
the  advantages  of  the  electric  monorail, 
with  suspended  cars  as  here  shown,  worthy 
of  their  most  earnest  consideration.  The 
photographs  herewith  show  in  a vivid  man- 
ner, just  why  the  monorail  of  this  type  has 
made  such  an  impression  on  American  en- 
gineers : in  fact  so  much  so,  that  the  city 
of  Chicago  and  its  environs  will  very 


cessful  and  cheaper  than  any  other  form 
of  transportation  in  its  lengthy  period  of 
operation.  This  line  is  now  carrying  about 
10,000,000  passengers  every  year,  and  it  has 
carried  a total  of  well  over  150,000,000 
passengers,  with  not  a single  passenger  or 
employee  injured  or  killed  during  the  en- 
tire extent  of  its  operation. 

OUTSTANDING  FEATURES 
Looking  at  the  accompanying  photo- 
graph, one  will  see  that  there  are  indeed 
a great  number  of  revolutionary  features 


with  the  suspended  monorail  train,  it  being 
possible  to  operate  it  at  from  70  to  80 
miles  an  hour  with  only  medium  weight  in 
the  cars,  necessitating,  therefore,  only  a fair 
amount  of  horse-power  in  the  electric  mo- 
tors to  propel  the  trains. 

It  may  be  said  here,  that  the  system  of 
propulsion  is  very  simple,  the  electric  cur- 
rent being  taken  from  a so-called  third-rail, 
which  is  nothing  but  an  insulated  bare  elec- 
tric conductor,  mounted  either  on  top  or  at 
the  side  of  the  steel  I-beam  track,  on  which 
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The  Illustrations  Above  Show  a Larger  View  as  Well  as  a Detailed  View  of  the  Newly  Designed  American  Monorail  Railway  Which 
It  Is  Proposed  to  Adapt  in  Chicago  and  Environs  to  Help  Relieve  the  Severe  Traffic  Congestion  in  Chicago.  Instead  of  Using  Grooved 
Wheels  on  Which  to  Suspend  the  Cars,  Crowned  Wheels  Travel  Along  in  Circular  Grooves  on  Top  of  the  Rail  Beam.  The  Arrange- 
ment of  the  Third  Rail  and  Contact  Shoe  Is  Also  Clearly  Shown. 


the  wheels  carrying  the  weight  of  the  sus- 
pended cars  travel. 

In  the  newly  proposed  American  form 
of  suspended  monorail,  the  wheels  from 
which  the  cars  hang,  instead  of  being  fitted 
with  a flange  as  in  the  Langen  or  foreign 
system,  are  designed  to  travel  in  a deep  cir- 
cular groove,  formed  in  the  rail  on  top  of 
the  I-beam  track  structure,  as  one  of  the 
accompanying  illustrations  clearly  shows. 
This  illustration  also  shows  the  arrange- 
ment of  the  third-rail  shoe  thru  which  the 
current  is  taken,  and  after  passing  thru  the 
motors,  it  then  flows  thru  another  wire  and 
out  thru  the  wheels  to  the  rail  on  which 
the  cars  are  suspended,  and  back  again  to 
the  power  house. 

2 : The  second  big  feature  of  the  sus- 
pended monorailway  is  that  there  are  no 
grade  crossings,  and  also  with  the  highly 
perfected  electric  interlocking  block  system 
now  used,  improved  signals,  etc.,  there  is 
practically  no  danger  whatever  from  rear- 
end  collisions  or  head-on  collisions  between 
trains  on  this  system. 

3 : Due  to  the  peculiar  mechanical  fea- 
tures involved  in  this  system,  the  cost  of 
giant  bridges  crossing  rivers,  chasms,  etc., 
is  reduced  to  one-half  or  one-quarter  the 
usual  cost.  Instead  of  erecting  a massive 
bridge  containing  perhaps  1,000  tons  of  steel 
with  wood  flooring  and  cross  ties,  etc.,  all 
that  is  required  to  carry  the  monorail  trains 
over  a considerable  span  of  river  or  chasm 
is  a single,  well-supported  steel  girder,  as 
our  front  cover  shows. 

On  the  average  run  along  land,  the  col- 
umns supporting  the  monorail  track  would 
be  placed  about  100  feet  apart. 

4 : The  maintenance  cost  of  the  suspend- 
ed monorail  is  only  about  25%  of  what  it 
is  on  our  steam  and  electric  railways  and 
the  operating  expense  can  probably  be  re- 
duced to  about  50%  of  the  present  value, 
in  order  to  handle  the  same  amount  of 
traffic,  either  passenger  or  freight.  It  is 
also  figured  that  about  25%  of  the  present 
accidents,  which  are  always  a large  expense 
conundrum  for  railroad  lawyers  to  settle 
annually,  will  be  eliminated  entirely  by  the 
beautiful  simplicity  of  the  suspended  mono- 
rail  train,  as  it  speeds  along  with  airplane 
velocity  over  country  roads,  brooks  and 
even  cities,  as  in  Germany. 

5 : Snow,  washouts,  or  other  forms  of 


natural  impediments  which  arise  now  and 
then  to  interfere  with  the  operation  of  both 
steam  and  electric  railway  trains,  as  well 
as  street  cars  or  trolleys,  do  not  affect  the 
monorail  of  the  type  here  illustrated.  They 
hold  no  terrors  whatever  for  the  flying 
monorail  train  as  it  speeds  along  over  the 
snow  banks. 

SUSPENDED  MONORAIL  TRAINS  OPERATE 
SMOOTHLY  AT  HIGH  SPEED 

In  the  Barmen-Elberfeld  Monorailway, 
the  trains  operate  at  speeds  varying  from 
22  to  35  miles  per  hour,  but  in  the  newly 
proposed  American  system,  such  as  that 
which  Chicago  is  contemplating  installing 
in  order  to  relieve  the  severe  traffic  condi- 
tions now  prevailing,  the  speed,  at  least  on 
suburban  runs  where  the  train  is  given  a 
chance  to  gain  headway,  may  easily  be 
raised  from  70  to  80  miles  per  hour. 

Engineers  who  have  investigated  both 
the  Langen  and  the  proposed  American 
system  believe  that  these  higher  speeds 
could  be  reached  not  only  with  very  safe 
running  conditions  as  regards  curves  (and 
by  the  way,  these  trains  do  not  have  to 
slow  down  on  curves  at  all),  but  also  these 
suspended  trains  could  be  speeded  up  to 
these  higher  velocities  at  a reasonable  and 
highly  efficient  operating  cost.  This  is  di- 
rectly the  opposite  with  the  modern  steam 
and  electric  railway  systems  such  as  we 
have  in  operation  today,  as  when  speeds  of 
80  miles  an  hour  are  desired,  we  obtain 
these  velocities  only  by  utilizing  extra 
heavy  locomotives  and  coaches,  which  be- 
come quite  necessary  in  order  to  cause  the 
train  to  hold  itself  on  the  rails  and  also 
to  aid  in  giving  it  a low  center  of  gravity. 

The  law  of  design  of  the  modern  steam 
engine  gives  the  key  to  this  situation  at  a 
glance.  If  you  want  a certain  traction  exerted 
between  the  driving  wheels  and  the  rails 
then  what  you  get,  is  a certain  percentage 
or  about  one-fifth  or  20  per  cent,  of  the 
load  placed  on  the  engine  drivers.  Thus, 
with  a 600,000  H.P.  engine,  a traction  of 
about  over  80,000  to  100,000  pounds  may 
be  attained.  With  the  monorail,  all  the 
weight  is  centered  on  the  overhead  wheels, 
and  as  can  be  readily  seen,  even  by  the  lay 
man,  this  downward  tractive  effort  is  high 
indeed,  which  obviates  any  extra  loading  of 
useless,  dead  weight,  as  is  the  case  with 


our  modern  railway  systems,  into  the  rail- 
way cars  and  engines  in  order  to  obtain 
the  necessary  stability  at  high  speeds. 

DETAILS  OF  ROLLING  STOCK 

One  of  the  accompanying  photographs 
shows  a model  of  the  proposed  American 
type  of  suspended  monorail  cars,  as  demon- 
strated before  the  Mayor  of  Chicago  and 
engineers  connected  with  the  city  govern- 
ment. 

As  will  be  seen,  the  track  and  wheel  ar- 
rangement on  top  of  the  car  by  means  of 
which  the  passenger  carrying  compartment 
is  suspended,  is  entirely  different  from  the 
German  type.  Instead  of  having  but  two 
wheels  driven  by  an  electric  motor  as  in 
the  Langen  type  of  car,  the  new  model  in- 
volves the  use  of  a series  of  wheels, — six 
on  each  truck  in  the  present  case,  the  ad- 
vantage of  this  arrangement  being,  as  the 
engineers  have  pointed  out,  that  the  load 
is  more  evenly  distributed  over  a track 
span,  equal  to  the  length  of  the  car  itself. 

In  other  words,  the  two  trucks  with 
their  12  wheels  for  each  car,  will  be  dis- 
tributed over  as  great  a length  approxi- 
mately as  the  car  itself.  This  works  out 
advantageously  in  many  ways,  and  it  is  one 
of  the  big  items  that  reduces  the  estimated 
cost  of  the  American  system  to  less  than 
one-half  that  of  the  Langen  system.  This 
is  so  because  there  is  much  less  steel  re- 
quired in  the  rail  structure  for  one  thing. 
Again,  there  is  a markedly  greater  traction 
manifested  between  the  wheels  and  the 
rail,  with  a consequent  greater  grade  climb- 
ing ability,  than  is  the  case  where  biH  two 
wheels  or  even  four  for  the  car,  is  used, 
as  in  the  Elberfeld  railway. 

Of  course,  the  cars  are  fitted  with  West- 
inghouse  air  brakes  and  all  the  other  nice- 
ties of  modern  electric  railroading. 

The  coaches  for  this  class  of  service  are 
constructed  of  steel  and  are  to  be  just  as 
comfortable  and  luxuriously  furnisht  as  the 
best  cars  operated  by  the  steam  railroads. 
It  is  understood  that  in  the  German  sys- 
tem there  is  considerable  noise  at  times, 
especially  when  the  cars  run  around  sharp 
curves,  due  to  a “squealing”  of  the  wheels, 
but  in  the  American  system  this  slight  ob- 
jection, as  we  might  really  call  it,  is  to  be 
eliminated,  as  these  trains  operate  entirely 
noiselessly. 
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In  Accordance  With  the  Latest  Theory  of  Human  Vision,  It  Is  Thought  That  We  Actually  “See”  by  Electrical  Means.  The  Rods  and 
Cones  In  the  Retina  of  the  Eye  Correspond,  It  Seems,  to  Selenium  or  Photo-electric  Cells.  Thus  When  Different  Gradations  of  Light 
Impinge  Upon  Them,  They  Cause  Currents  of  Varying  Strength  to  Pass  Along  the  More  Than  2,000,000  Fibers  Comprising  the  Optic 
Nerve,  Like  the  Wires  In  a Telephone  Exchange,  to  the  Proper  Sight  Cells  In  the  Brain,  Energizing  Them. 


By  H.  WSHFIEL.O  SECOR 

Associate  Member.  American  Institute  of  Electrical  Engineers 


The  interesting  article — "Is  Life 
Electrical?”  by  Prof.  Rusk,  in  this 
issue,  prompts  the  illustration  and 
theory  presented  herewith,  of  the 
human  e\-e  and  the  optic  nerve, 
which  connects  it  with  the  sight  center  of 
the  brain,  lying  at  the  rear  of  the  organ 
of  thought. 

The  study  of  phj'siology  opens  up  whole 
worlds  of  unbelievable  magic,  yet  most  of 
us  wander  along  thru  our  daily  lives  not 
paying  any  particular  attention  to  the  va- 
rious bodily^  functions  and  organs.  We 
hear,  smell,  taste,  feel  and  SEE,  not  think- 
ing for  a moment  as  to  how  we  actually  do 
these  things ! At  some  later  date,  we  hope 
to  present  some  recent  theories  and  aspects 
of  the  other  senses,  besides  that  of  sight, 
but  for  the  present  we  will  contine  ourselves 
to  this  most  wonderful  of  man’s  endow- 
menljs. 

As  to  hoK'  we  see,  there  is  this  much  to 
say ; The  image  on  which  the  eye  is 
focused  is  carried  into  the  inner  chamber 
of  the  eyeball  thru  the  iris  and  crystalline 
lens,  as  our  physiologists  teach  us.  Here, 
a most  unique  phenomenon  takes  place,  viz : 
the  image  is  cast  upon  the  retina  of  the  eye 
in  an  inverted  manner.  If  the  function  of 
seeiilg  performed  all  its  operations  at  this 
juncture,  we  would  naturally  see  houses, 
trees  and  other  objects,  upside  down!  But 
here  is  where  part  of  the  great  mystery 
of  sight  begins — a mystery  which  some  of 
our  greatest  physiologists  have  not  as  yet 
unrayelled.  The  action  in  the  eyeball  is 
only  the  beginning  of  sight! 


This  Sectional  View  of  the  Retina  Illustrates 
the  Telegraphic  Arrangement — With  Wires 
(Fibers)  Connecting  Retina  and  Brain. 
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The  light  and  shade  values  of  the  image 
cast  on  the  retina,  fall  on  a series  of  what 
are  now  supposed  to  be  minute  photo- 
electric cells,  covering  the  rear  inner-hemi- 
sphere of  the  eyeball  and  there  are  over 
2,000,0(X)  of  these  cells  or  rods  and  cones, 
as  the  physiologist  calls  them.  Each  one 
of  these  light-sensitive  cells  connects  to  one 
of  the  more  than  2,000,000  fibers  constitut- 
ing the  optic  nerve, — the  great  nerve  of 
sight,  which  passes  up  thru  the  head  to  the 
rear  of  the  brain  or  region  of  sight.  The 
hundreds  of  thousands  of  optic  nerve  fibers, 
each  corresponding  apparently  to  a fine 
electric  wire  in  a telephone  exchange,  termi- 
nates at  a certain  cell  in  the  brain.  Thus 
when  we  see  an  image,  a person’s  face,  for 
example,  there  is  simultaneously  stimulated 
in  the  brain  a complete  pattern  of  particular 
cells ; which  probably  reconstruct  the  image 
perceived.  And  the  result  is  that  we  do  not 
see  the  object  we  look  at,  upside  down,  but 
ri^it  side  up! 

It  is  now  thought  that  when  the  various 
points  of  light  pass  thru  the  lens  of  the  eye 
on  to  the  rod  and  cone  layer  of  the  retina 
at  the  rear  of  the  ey^e,  that  extremely  minute 
electric  currents  are  set  up  and  pass  along 
the  respective  nerve  fibers  (remember,  there 
are  over  2,(XX),(XX)  of  them)  to  the  cells  of 
sight  located  in  the  brain,  and  it  is  at  this 
point  where  we  interpret  the  image  or  pic- 
ture which  the  eye  beholds,  and  7iot  in  the 
eye  itself,  as  is  often  popularly  supposed. 

In  other  words,  if  one  should  receive  an 
injury  at  the  top  or  rear  of  the  head  in 
{Continued  on  page  310) 
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The  Accompanying  Illustration  Shows  One  of  the  Latest  Naval  Ideas  Which  Invokes  the  Aid  of  “Radio  Wave  Contror’  for  the  Purpo^  of 
Maneuvering  a Target  Ship  Over  a Circuitous  Course.  By  This  Means  The  Gunnery  Officers  in  Charge  of  the  Test  Can  Control  the  Tar- 
get from  the  Flagship  of  the  Squadron.  The  Range  in  Actual  Practise  Is,  of  Course,  Much  Greater  Than  Would  Appear  from  the  Illustra- 
tion, as  the  Ship  Cannot  be  Shown  Large  Enough  Over  any  Great  Range  in  a Picture  Like  This. 


RADIO-CONTROLLED 
WARSHIP  USED  AS 
"TARGET” 


5EAPLANE  FLYING  FROM 
AND  ALIGHTING  ON  THE 
WAR  VESSEL  RAD10S"HIT5" 
TO-SPOTTING"OFFICER5 


TARGET  SHIP  IS 
MANEUVERED  BY 
RADIO  FLASHES  FROM 
FLAGSHIP-’ATHEADOF 
SQUADRON 


Unless  plans  of  naval  experts  fail  the 
old  battleship  Iowa — in  its  day  pride  of  the 
American  fleet  and  flagship  of  the  late 
“Fighting  Bob”  Evans — will  be  used  as  a 
moving  target  for  modern  dreadnoughts,  its 
movements  directed  by  powerful  wireless 
apparatus. 

The  Iowa  is  about  thirty  years  old  and  is 
of  no  further  use  as  a fighting  machine. 
The  “shooting  up”  of  the  veteran  battle- 
ship, therefore,  will  be  a slight  loss  to  the 
navy.  On  the  other  hand,  by  sending  the 
Iowa  out  to  sea  under  wireless  control  and 
maneuvering  the  vessel  as  if  she  were  in 
battle  with  our  more  modern  ships,  valuable 


data  will  be  accumulated  for  future  naval 
use. 

Most  targets  of  this  kind  in  the  past 
have  been  fixed.  Targets  also  have  been 
towed  by  other  ships  at  the  end  of  long 
cables.  But  a target  moving  under  such 
conditions  furnishes  only  a minimum  of 
action.  If  plans  work  out  as  the  experts 
expect,  the  lotva  will  move  around  as  if  she 
were  under  her  own  steam  with  a full  crew. 

The  contrivance  to  be  employed  in  the 
experiment  is  that  of  John  Hays  Ham- 
mond, Jr.,  for  the  wireless  control  of  tor- 
pedoes from  land,  with  some  modifications. 
For  example,  it  is  probable  that  the  move- 


ments of  the  Iowa  will  be  controlled  not 
from  shore  but  from  a warship. 

Other  radio  experiments  are  also  under 
way.  The  battleship  Ohio  has  been  fitted 
with  new  and  powerful,  wireless  instruments 
and  during  the  next  few  weeks  will  engage 
in  extensive  experiments.  Other  nations 
are  working  along  this  and  other  lines.  In 
fact,  radio  promises  to  become  more  and 
more  important  in  future  warfare  on  both 
land  and  sea. 

After  the  armistice  the  War  Department 
allowed  it  to  become  known  that  the  army 
had  perfected  radio  control  of  airplanes  and 
had  sent  them  as  far  as  100  miles. 


SliocIi®pro©f  Rtibber  0©cli 


dock, — a neat,  inexpensive  as  well  as 
decorative  contrivance,  to  say  the  least. 

This  novel  clock  is  enclosed  in  a flexible 
rubber  case  which  muffles  the  ticking  of 
the  clock  to  a great  extent,  and  in  the  event 
of  a fall,  absorbs  the  effect  of  the  shock, 
preventing  injury  to  thq  glass  and  works. 
On  actual  test,  when  this  shock-proof  time- 
piece was  thrown  three  feet  to  the  floor, 
its  working  mechanism  was  in  no  way  dam- 
aged, thereby  demonstrating  its  efficacious 
merit. 

One  of  the  special  features  of  the  rub- 
ber casing  is  that  it  constitutes  the  entire 
ornamental  superstructure  of  the  clock, 
thus  eliminating  what  would  otherwise  be 
a bulky  addition. 

Owing  to  its  shock  absorbing  qualities, 
this  clock  can  be  mounted  on  movable  ma- 
chinery, in  automobiles,  motor  boats,  trains, 
airplanes,  etc.,  and  in  fact  can  be  used  to 
advantage  any  place  where  vibration  and 
shock  would  deter  the  accuracy  of  the 
ordinary  time-piece. — ROSE  HARRIS. 
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The  Old  Panama  Hat 
Ironed,  and  Its  Pristine  Shape  Is  Brought 
Back  in  Jig  Time— rThanks  to  the  Electric 
Iron.  Photo  by  Edna  Purdy. 


One  of  the  latest  advances  in  the  world 
of  clocks,  is  the  new  travelers’  or  desk 


This  Rubber  Clock  Will  Stand  All  Kinds  of 
Knocks  and  Falls.  Great  for  Travelers. 


. Suddenly 
the  Quiet  of  the 
N e i g h bo  rh  ood 
Was  Broken  By 
the  Wailing 
Shriek  of  a 
Siren.  A Ciamor 
Arose  Below  Us 
in  the  Street,  as 
With  Bell  Clang- 
i n g and  Siren 

Screaching,  Number  Eight  Roiied  By  in  Answer  to  An  Aiarm.  Instantiy  the  Youngster  Was  on  His  Feet  and  Was  Leaning  Half- 
Way  Out  of  the  Window.  ‘There  She  Goes,’  He  Yelied  Over  His  Shoulder, — His  Eyes  Burning  Feverishly,  ‘Oh,  Lord,  How  That  Fellow 

Does  Beat  It.'  . . .” 


Fenner  paused  with  lus  hand  on  the 
gate,  and  turned  an  interested  face 
toward  the  oncoming  juggernaut.  1, 
too,  watched  with  lively  interest  the 
exciting  spectacle. 

With  wailing,  shrieking  siren  and  clang- 
ing bell,  the  roaring  fire  truck  bore  down 
on  us.  She  swept  by  with  a deafening 
staccato  bellow  of  unmuffled  exhaust,  and 
we  caught  a glimpse  of  the  nimble,  rub- 
ber-coated crew  clinging  with  precarious 
hold  on  to  the  hand 
rails. 

Fenner  gazed  wist- 
fully after  the 
speeding  demon. 

"I  guess  I’m  just 
a kid,  at  that,”  he 


"Oh,  well,”  I returned,  carelessly,  “Let 
’em  earn  their  money.  Let’s  see  that 
diagram.” 

Fenner  tost  me  the  blue-print,  and  I 
fell  to  studying  the  "hook-up”  we  were 
about  to  try  out.  Engrost.  I paid  little 
heed  to  the  ringing  of  the  'phone  bell,  be- 
ing vaguely  aware  that  Fenner  was  answer- 
ing the  call. 

I was  aroused  by  a tap  on  the  shoulder. 
1 glanced  up  to  find  the  scientist-detective 
grinning  at  me  mischievously.  "Put  away 
the  dope  sheet.  Bill,”  he  laughed.  “We  are 
summoned  to  the  throne  room.” 

"Throne  room,”  I echoed,  blankly, 
“W’hat’s  the  large  idea?” 

"His  Royal  Highness,  Chief  of  Police 


unoffending  cigar  at  a nearby  cuspidor. 
"This  thing  has  got  to  stop,”  he  bellowed, 
shaking  his  burly  fists  at  us  in  a threaten- 
ing manner. 

The  jesting  retort  died  unspoken  on 
Fenner's  lips.  We  realized  that  the  chief 
was  in  no  mood  for  chaff.  He  was  in  a 
towering  rage. 

“What’s  the  matter?”  queried  Fenner, 
giving  me  an  eloquent  glance,  which,  by 
the  way,  was  totally  unnecessary.  I have 
no  desire  to  fool  with  buzz  saws. 

“Matter?”  howled  Davidson,  “Some  one’s 
going  to  find  out  what’s  the  matter.  Be- 
lieve me,  if  I get  my  hands  on  this  cuckoo 
he’s  going  to  think  it’s  resurrection  day.” 

“What  cuckoo.  Chief?”  asked  Fenner, 
patiently. 


laughed,  whimsically.  “Whenever  I see  one 
of  those  babies  burning  the  breeze  I just 
want  to  run  after  her.” 

“Same  dog  bit  me,”  I admitted,  cheer- 
fully, “I  still  get  a lot  of  thrills  out  of  a 
fire.” 

“Oh,  well,”  Fenner’s  tones  were  rueful, 
“We  can’t  go,  because  it’s  not  dignified  for 
big  boys  to  tag  after  chemical  engines. 
Let’s  get  up  stairs  and  give  that  circuit  a 
hitch.” 

"Let’s,”  I agreed,  the  spell  of  the  clang- 
ing gong  still  on  me,  and  we  moved  list- 
lessly into  Fenner’s  house. 

As  we  mounted  the  stairs  to  the  rooms 
that  housed  Fenner’s  wireless  outfit,  he  re- 
marked reflectively,  "Insurance  rates  will  be 
going  up  in  this  burg  if  we’re  not  careful. 
Seems  to  me  that  makes  about  umpteen 
times  that  fellow’s  beat  it  by  here  in  the 
last  couple  of  days.  If  things  continue  like 
this,  we  will  be  enjoying  a firemen’s  strike 
presently.” 


Davidson  commands  us  to  a seance  at  the 
Hall.  Guests  will  please  appear  without 
side  arms,  and  are  to  refrain  from  shoot- 
ing crap  with  the  plain  clothes  men” 
bandied  Fenner,  “Trot  along.  Bill,  and 
watch  the  Big  Boss  sputter.” 

“Why  sputter?”  I asked,  as  I prepared  to 
accompany  my  friend. 

Fenner  grimaced.  “He  sounded  like 
‘static’  in  that  ’phone,”  he  said,  “I  was 
afraid  he’d  jar  out  the  residual  magnetism. 
Something  has  evidently  gone  aglee  with 
the  machinery  down  there,  and  Davidson 
thinks  he  sees  a job  for  me.  He  seemed  in 
a hurry.  Guess  we’d  better  take  a trolley.” 
We  hastened  to  the  street,  and  caught  a 
down  town  car.  Fenner  continued  his 
stream  of  persiflage  all  the  way  down,  and 
we  were  both  laughing  as  we  entered 
Davidson’s  office. 

It  took  but  a glance  to  tell  us  that  David- 
son was  indeed  angry.  He  glared  at  us 
from  over  his  desk  savagely,  and  hurled  his 


“The  cuckoo  that  thinks  the  city  fire 
alarm  system  is  a plaything,”  yelled  the  in- 
furiated police  head.  “Look ! Look  at 
this !”  He'waved  a typewritten  sheet  under 
our  noses,  “Eighteen  alarms  of  fire  in  forty- 
eight  hours,  seventeen  of  them  false.  Oh, 
some  yap  thinks  he’s  brilliant,  all  right, 
but  he’s  riding  to  one  devil  of  a fall.” 
Fenner  whistled  interestedly.  “What 
particular  box  do  these  fake  alarms  come 
from?”  he  queried,  mildly. 

“From  no  particular  box,”  snapt  David- 
son. “One  time  it’s  a box  over  in  the 

west  end.  next  time  it  comes  from  the 
northern  section.  Then  you  get  one  in  the 
business  center.  I’m  getting  tired  of  it,  I 
tell  you.  This  gang  of  Sherlocks  I’ve  got 
around  here  are  numb  from  the  necktie 
up.  One  of  them  thought  he  had  a clue. 
He  took  the  rest  of  the  pack  over  to  box  IS 
and  covered  the  territory  for  three  blocks 
around  it.  Then  while  the  whole  mob  of 
(Continued  on  page  335) 
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I Used  Three  Dots  for  the  “Equal”  Sign  and  Four 
Dots  for  the  Word  “Plus.”  Thus  the  Message:  — — 

....  — — — ...  — — — — — — — Meant 

2+5  = 7.  To  Simplify  matters,  I sent  3 + 1=4, 
3 + 3 = 6,  etc.,  That  is  to  Say,  the  Table  of  “3,”  and 
When  Mars  Answered  5 + 3 = 8,  I Knew  He  Understood 


My 


CLEMKHT  FE^AMPIE 


ExplaiDins'  a simple  method  of  teaching  an  intelligent  Martian  by  wireless,  to  understand  our  measure  of  length,  area,  volume  and  weig4it,  our 

time,  our  alphabet,  and  a working  knowledge  of  the  English  language 

Chuck  peters  and  I had  spent  three  dots  for  the  “equal”  sign  and  four  did  not  teach  till  later,  tho  they  would 
weeks  in  preparing  my  wireless  set  dots  for  the  word  “plus.”  Thus  the  mes-  have  been  just  as  easy  to  understand.  From 

in  order  to  get  it  of  sufficient  power  sage:  -- ... meant2  + 5 division  I taught  fractions:  thus,  one-half 

to  send  a message  to  Mars.  At  last  = 7.  To  simplify  matters,  I sent  3 + 1 ==  1 =-  2,  and  one-tenth  = 1 -+  10. 

all  was  ready,  and  for  a week  we  = 4,  3 + 2 = 5,  3 + 3 = 6,  etc.,  that  is  To  teach  the  word  “zero”  or  rather  the 

had  been  sending  out  our  call  which  con-  to  say,  the  table  of  “3,”  and  when  Mars  cipher,  I wirelest:  4 + 0 = 4,  7 + 0=7, 

sisted  of  three  slow  dashes  repeated  ten  answered  5 + 3 = 8,  I knew  he  under-  etc.,  and  Mars  soon  understood, 

times.  We  kept  repeating  this  call  at  in-  stood  that  four  dots  meant  “plus”  and  Right  here,  I had  to  do  what  we  often 

tervals  of  exactly  two  minutes.  three  dots  meant  “equals.”  I then  sent  have  to  do  in  teaching,  rub  out  all  we  had 

And  then  one  day,  while  I was  at  the  in-  simple  examples:  multiplication,  using  five  learned  and  start  afresh.  The  system  of 
strument,  the  answer  came  in  a pitch  that  dots  for  the  word  “times”  and  when  Marty  numeration  was  getting  too  complicated 
could  not  be  mistaken  for  any  wireless  on  telegraphed  4 X 3 = 12,  I knew  he  had  when  twenty-seven  dashes  were  needed  to 

earth.  Mars — for  it  was  Mars  as  I after-  caught  on.  Substraction  and  division  I express  the  number  27.  So  I taught 

wards  learned  by  ascertaining  the  direc-  Mars  the  continental  code  for  the  num- 

tion  of  the  waves — repeated  my  call.  | ■gw  - 'TP  mPr  TV7  I knowledge  of  the  equality 

For  a few  minutes  we  amused  ourselves  | ■O.O'W  ii  SilM.  VV  S&ini  | sign  served  me  here.  I telegraphed: 

by  sending  this  call  backwards  and  for-  | Qf  late  we  have  heard  and  read  much  I 3 = and  when  I had  repeated  all 

wards.  Then  I proceeded  to  teach  him  | about  talking  with  Mars.  Suppose  we  DO  I the  numbers  from  1 to  9,  I made  sure  he 

our  numbers.  I sent  one  dash  for  the  | send  or  DO  receive  signals.  How  can  we  I understood  the  new  code  by  sending  him 

number  one,  two  dashes  for  number  two  I make  ourselves  understood, ' or  how  do  the  i simple  additions  and  multiplications  using 

and  in  this  way  proceeded  to  count  from  | Martians  hope  to  make  themselves  under-  i the  continental  code.  Then  I proceeded 

one  to  nine.  Then  I began  over  again.  | 3tood?  Hundreds  of  famous  scientists  are  I ‘9+0^"*  99.  Marty  had  a little 

Mars  repeated  the  list  after  me.  The  | having  a hot  battle  over  the  subject— and  I difficulty  at  first,  due,  as  I soon  learned 

Tilth  time  I sent  the  list,  I did  not  stop  i acree  ^ using  the  duodecimal  system  of 

at  nine  but  proceeded  to  twelve  and  to  | j^e  author  of  this  article  gives  us  a method  f numeration,  instead  of  our  decimal  sys- 

my  joy  Mars  answered  by  counting  up  | written  in  a delightful  vein,  devoid  of  all  I tem.  That  is  to  say,  the  Martians  count 

technicalities.  It’s  so  good  you  can’t  fail  to  I hy  twelves  instead  of  by  tens.  Then 

read  it— you’ll  enjoy  it  thoroly— especially  I number  97  means  nine  twelves  plus  seven 

I units  or  our  number  115. 

(Continued  on  page  318) 


to  fifteen! 

It  was  a simple  matter  now  to  teach  

“Marty”  (for  so  I called  my  new  corre-  j ibHittie  siI^Hse^DITolu 
spondent)  simple  sums  m addition.  I used  i 
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PROFo  FILOYB  IL.  BAMOW 


The  Glory  of  the  Glass  Maker  Is  Undoubtedly  Reflected  In  the  Large  Telescope  Lens,  the 
One  Here  Shown  Being  One  of  the  Most  Perfect  of  Its  Kind  In  the  World,  and  Measuring 
40  Inches  In  Diameter.  The  Reflection  of  the  Man’s  Image  at  the  Extreme  Right  Will  Be 
Noticed  on  Close  Inspection.  Frequently  a Great  Many  Batches  of  Glass  Have  To  Be  Run 
Off  Before  a Sufficiently  Perfect  Block  of  Glass  from  Which  to  Grind  the  Lens  of  This 

Type  Is  Obtained. 

Glass  mak- 
ing is  one 

of  the  ver}' 
earliest  arts 
known  to 
the  human  race.  Its 
discovery  antedates 
recorded  history. 

Certain  it  is  that  for 
long  centuries  before 
the  Christian  Era,  the 
Egyptians,  Babylo- 
nians and  even  the 
Chinese  had  mastered 
the  art  of  fusing  the 
basic  materials  into 
glass  and  had  ac- 
q u i r e d marvelous 
skill  in  blowing  it. 

From  Egypt  this 
knowledge  past  to  the 
Phoenicians  and 
Greeks  and  later  to 
the  Romans  and  Cen- 
tral Europe.  Neck- 
laces and  articles  of 


This  Shows  Biocks  of  Optical  Glass  from  Which  Camera  and  Other  Lenses  Are  To  Be 

Eventually  Ground. 


neys,  lamp  bulbs  and  shades  it  diffuses  the 
light  from  our  artificial  sources  of  illumina- 
tion. The  powerful  silvered  reflector  of 
some  coastwise  lighthouse  projects  its 
beams  across  the  harbor  and  guides  your 
ship  to  a safe  anchorage.  The  head-lights 
of  your  automobile  are  also  made  of  glass. 
In  the  form  of  eyeglasses  this  wonderful 
substance  corrects  your  erring  vision  and 
restores  your  dimming  sight.  In  the  camera 
it  preserves  familiar  scenes  and  the  faces 
of  your  friends  in  imperishable  records  of 
truth  and  beauty.  And  more,  it  makes  pos- 
sible the  marvelous  illustrations  of  modern 
books  and  magazines.  In  the  projection 
lantern  and  the  mo\ing  picture  machine 
lenses  of  glass  afford  a countless  host  of 
individuals  with  a form  of  pleasure  and 
recreation  without  a parallel.  The  X-Ray 
and  all  that  it  has  meant  to  medicine  and 
surgery  would  have  remained  forever  un- 
discovered without  glass  tubes,  at  once  im- 
permeable to  gases  and  transparent  to  light. 
W'ithout  lenses  the  telescope,  and  the  spec- 
troscope, those  wonderful  astronomical  in- 
struments which  have  so  immeasurably  in- 
creased our  knowledge  of  the  universe  and 
broadened  it  to  infinite  dimensions,  could 
never  have  been  made.  So  too,  the  micro- 
scope, which,  penetrating  the  universe  in 
the  opposite  direction,  has  revealed  sys- 
tems of  life  and  mat- 
ter as  truly  marvelous 
as  the  infinite  depths 
of  space. 

In  the  Great  War 
immense  quantities  of 
glass  became  imper- 
ative for  the  making 
of  range  finders,  gun- 
sights,  periscopes, 
searchlight  mirrors, 
photographic  lenses 
and  binoculars.  Go 
into  a chemical  labo- 
ratory and  inspect  the 
vast  array  of  glass- 
ware essential  to  the 
analysis  of  the  raw 
materials  and  finished 
products  of  chemical 
manufacture  and 
then,  if  never  before, 
}’ou  will  appreciate 
the  tremendous  im- 
portance of  glass. 


ornamentation  from 
ancient  Egypt,  at  least  six  thousand  years 
old,  are  to  be  seen  in  our  museums,  and 
window  panes,  buried  for  nearly  twenty 
centuries  beneath  the  ashes  of  Pompeii, 
have  recently  been  excavated.  The  beauti- 
ful color  effects  in  the  stained  glass  win- 
dows of  Old  World  cathedrals  even  point 
to  the  coloring  of  glass  as  something  of  a 
lost  art. 

But  if  the  modern  world  must  stand  in 
awe  before  certain  masterpieces  an  ancient 
art,  it  is  equally  true  that  the  tremendous 
progress  in  the  manufacture  and  working 
of  glass,  made  during  the  last  century, 
eclipses  all  that  was  ever  done  in  all  preced- 
ing time.  Indeed,  very  much  of  our  boasted 
present-day  civilization  would  have  been 
impossible  without  an  abundance  of  glass 
and  the  multitudinous  articles  of  com- 
merce and  instruments  of  science  dependent 
upon  glass  for  their  manufacture.  Did  you 
ever  stop  to  consider  the  innumerable 
points  in  which  glass  touches  your  life  and 
enters  into  your  well-being?  If  not,  a brief 
review  will  convince  the  most  skeptical  of 
the  very  great  debt  he  owes  to  the  expert 
craftsmen  engaged  in  this  industry.  Glass 
admits  the  light  and  genial  warmth  of  the 
sun  to  your  dwelling.  In  the  form  of  chim- 


A  Block  of  Glass  Which  Has  Undergone  “Devitrification.”  The  White  Spots  Rfpre- 
sent  Crystals  of  Wollastonite.  Photo  Courtesy  of  Geophysical  Laboratory,  Wash- 

ington. 


i 

I 

I 

I 

I 


I 


269 


Electrical  Experimenter  for  July,  1920 


A Block  of  Well  Annealed  Glass,  Free  From  Crystallization,  As  It  Appears  When  the 
Melting  Pot  Has  Been  Broken  Away.  From  Geophysicai  Laboratory,  Washington. 


ingredients  are  mixed  in  the  proper  pro- 
portions in  huge  melting  pots  of  clay  and 
fused  to  a thin  liquid  During  this  process 
chemical  changes  take  place  by  which  sili- 
cates of  soda,  potash,  lime  or  lead  result. 
Therefore  glass  is  defined  as  a mixture  of 
metallic  silicates.  Silica  alone,  when  fused, 
is  transparent  and  resembles  glass  in  the 
physical  appearance. 


and  Bausch  found  a ready  market  for  all 
that  he  could  make.  But  altho  Bausch  could 
grind  lenses  exhibiting  the  highest  crafts- 
manship and  perfect  optical  qualities,  he  was 
dependent  upon  Europe  for  his  supply  of 
glass.  The  demand  for  this  kind  of  glass  was 
so  small  and  its  composition  so  shrouded  in 
mystery  that  no  one  here  had  attempted  to 
make  it. 


Geophysical  Laboratory,  Washington. 


Glass  is  made  from  the  commonest  of 
materials  and  comprises  three  principal  va- 
rieties— Crown  glass,  Bohemian  glass  and 
Flint  glass.  Crown  glass  is  common  glass. 
From  it  windows,  bottles  and  plate  glass 
are  made  and  also  some  lenses.  The  in- 
gredients that  go  into  it  are  silica,  or  ordi- 
nary sand,  lime  and  soda.  Bohemian  glass 


This  Shows  the  Older  Method  of  Blowing 
Bottles,  Incandescent  Lamps  and  the  Thou- 
sands of  Other  Forms  of  Glass  By  Blowing 
Them  Into  Shape  While  Hot.  The  Breath  is 
Blown  Thru  a Tube  Into  the  Glass,  Causing 
It  to  Expand  to  the  Desired  Size. 

is  chemical  glass.  It  contains  the  same  raw 
materials  as  crown  glass,  except  that  potash 
is  substituted  for  soda.  Flint  glass  is  used 
for  making  optical  instruments  and  for 
ornamental  and  cut  glass.  It  contains  silica, 
potash  and  lead  oxid.  The  presence  of 
lead  accounts  for  the  great  weight  of  cut 
glass  articles  and  also  their  high  lustre. 

In  the  making  of  any  kind  of  glass  the 


To  tell  briefly  the 
story  of  optical  glass 
in  America  and  the 
creation  of  this  new 
industry  will  cover 
the  main  points  in 
the  manufacture  of 
glass  and  the  high 
degree  of  skill  that 
must  be  exercised  in 
its  manipulation.  As 
early  as  1853  John  J. 
Bausch,  the  pioneer 
in  this  field,  opened  a 
small  shop  in  Roch- 
ester, New  York, 
and  began  the  grind- 
ing  of  superior 
lenses  that  soon  at- 
tracted the  notice  of 
New  York  opticians. 
They  were  even  bet- 
ter than  those  im- 
ported from  Europe 


Testing  the 
Curvature  of 
Polished  Sur- 
face of  a Ca- 
mera Lens.  As 
Wili  Be  Seen 
Several  Lenses 
Are  Mounted 
in  a Polishing 
Head  and 
These  Are  Ali 
Ground  Down 
and  Polisht 
Together.  The 
Test  of  Cur- 
vature is  Made 
With  a Specigi 
Device. 


The  Fine  Grinding  of  a Camera  Lens.  The  Lenses  Are  Mounted  in 
Polishing  Heads  and  By  Means  of  the  Handle,  the  “Head”  is  Given 
a Circular  Motion  In  a Polishing  Trough,  With  Rouge  and  Certain 
Other  Fine  Abrasives  Used  as  Grinding  and  Cutting  Agents. 

But  to  Bausch  this  was  a 
most  disconcerting  feature 
of  his  work.  He  wanted  to 
be  independent.  Long  and 
persistently  he  sought  to 
solve  the  problem  of  mak- 
ing glass  that  would  meet 
the  high  requirements  of 
his  art.  His  son  William 
Bausch  also  became  even 
more  interested  in  solving 
this  problem.  But  when  he 
looked  about  for  skilled 
workmen  having  a knowl- 
edge of  the  process,  he 
could  not  find  even  one  in 
all  America.  He  persist- 
ently advertised  in  trade 
journals  thinking  that  per- 
haps some  workman  from 
the  optical  glass  works 
across  the  water  might 
have  drifted  to  our  shores, 
but  it  was  a vain  hope.  At 
length,  however,  he  did 
succeed  in  finding  a Bel- 
gian, whose  father  had  made  optical  glass 
in  Europe,  and  he  was  engaged  for  the  dif- 
ficult task.  A very  small  plant  with  one 
oil-fired  furnace  was  built  on  the  banks  of 
the  Genesee  River.  With  great  expectation 
the  first  batch  of  raw  materials,  selected 
with  the  utmost  care,  were  mixed  in  the 
melting  pot  and  fused  in  the  furnace.  But 
to  their  keen  disappointment  the  product 
was  found  to  be  a beautiful  emerald  green 
and  utterly  worthless  for  optical  purposes. 
(Continued  on  Page  342) 


TO^LAR  MICRO- 
SCOPE LAMP 


NEW  MICROSCOPE 
^ LAMP 


RHEOSTAT 


LIGHTING 

CIRCUIT 


operated  by  push- 
ing a spring  switch 
and  uses  1.01  am- 
peres and  18  volts 


The  Illustrations  Show 
the  Latest  Electric  Light 
tor  Microscopes.  Which 
Promises  to  Lend  Itself 
Admirably  to  all  Classes 
of  Microscopic  Work.  The 
Lamp  Itself  Comprises  a 
Glass  Tube  Containing  a 
Long  Straight  Filament 
Running  the  Length  of 
the  Tube.  A Rheostat 
Permits  any  Degree  of 
Illumination  To  Be  Ob« 
tained  at  Will.  Figs.  3 
and  4 Show  Two  Micro* 
Photographs  Taken  by 
Means  of  This  Light. 
Which,  Indicate  the  Ex* 
tremely  Clear,  Even  Il- 
lumination Which  Is 
Obtained. 


current.  This 
lamp  is  made  in 
two  glass  colors, 
either  colorless  or 


The  invention  of  Professor  Alex- 
ander Silverman  of  the  University 
of  Pittsburgh,  which  virtually  con- 
sists of  a new  “eye  for  microscopes’’ 
has  benefited  the  technique  of  micro- 
scopy to  a wonderful  degree.  This  new  il- 
luminator makes  possible  a clearer  picture 
for  the  eye  to  see,  and  takes  away  any 
image,  such  as  a lamp  filament  or  other 
interference  that  tends  to  cast  a cloud  or 
haze  on  the  picture.  The  invention  offers 
new  possibilities. 

The  extra  eye,  originated  by  this  Pitts- 
burgh professor  is  a new  design  of  illumi- 
nator for  the  microscope  which  consists  of 


a quarter-inch  glass  tube,  containing  a 
single  tungsten  filament.  This  tube  is 
shaped  into  a circle  and  the  lamp  itself  held 
by  a holder  having  three  iris-like  fingers, 
which  fasten  securely  to  the  objective  of 
the  microscope  by  a clamping  action.  The 
lamp  is  silvered,  throwing  light  downward 
on  the  subject  under  observation.  No 
light  goes  where  it  is  not  needed. 

When  in  use,  the  “new  eye”  uses  a 
rheostat  for  utilizing  current  from  a 110 
or  220  volt  lighting  circuit.  The  lamp 
operates  at  0.9  ampere  and  13  volts  for 
visual  w'ork,  by  simply  pushing  the  button 
switch.  For  photographic  work  it  is 


blue  (daylight)  glass  at  nominal  cost. 

In  the  taking  of  photographs  especially, 
much  time  is  saved  over  the  older  designs 
of  illuminators,  the  vertical  for  instance. 
After  once  attached  to  the  examining  lens 
no  further  adjustment  is  necessary  as  it  is 
raised  and  lowered  with  the  objective  of 
the  device  in  use.  Photographs  are  taken 
in  from  10  to  40  seco-nds.  ' This  long  ex- 
posure is  possible  because  of  the  fact  that 
the  illuminator  is  attached  to  the  micro- 
scope and  moving  with  it,  tends  to  eliminate 
any  vibration,  should  it  occur. 

With  it,  examinations  of  objects  in  deep 
hollows  can  be  easily  carried  on. 


Linmmr 


An  entirely  new  theory  of  the  structure 
of  matter  was  recently  presented  at  the 
concluding  session  of  the  annual  gathering 
of  the  National  Academy  of  Sciences  by 
Dr.  Irving  Langmuir  of  the  General  Elec- 
tric Company  research  laboratory.  Explain- 
ing that  his  conclusions  led  to  a new  con- 
ception of  energ}%  force,  time,  space,  mag- 
netism and  all  tbe  general  properties  of 
matter.  Dr.  Langmuir  asserted  that  “space 
and  time  have  a structure  analogous  to  that 
of  matter.” 

Heretofore,  the  speaker  said,  the  usual 
conception  of  the  relative  order  of  the  com- 
ponents of  matter  has  been  atoms,  mole- 
cules, electrons  and  particles.  His  observa- 
tions add  a new  division,  smaller  even  than 
the  electron,  which  he  has  named  the 
“quantel.” 

It  consists  of  two  parts,  he  said,  positive 
and  negative,  present  everywhere  in  space 
moving  in  all  directions  with  the  velocity 
of  light  and  capable  of  passing  thru  matter. 
They  constitute,  he  added,  what  has  here- 
tofore been  known  as  the  “ether  of  space” 
and  cause  all  of  the  phenomena  of  light, 
electricity,  mass  and  energy. 

“The  structure  of  everything  that  is”  can 
be  built  up  out  of  his  conception  of  the 
quantel.  Dr.  Langmuir  said.  The  theory 
explains  all  of  the  mysterious  relationships 
heretofore  known  to  exist  between  spectral 
lines,  he  asserted,  predicting  that  it  would 
lead  to  the  discovery  of  many  new  relation- 
ships. 

His  observations  also  demonstrated  a new 
principle  of  reversibility.  Dr.  Langmuir  de- 
clared, that  leads  to  the  deduction  that  light 
proceeds  in  straight  lines  from  atoms,  that 
it  does  not  radiate  but  proceeds  from  each 
atom  to  a fixt  objective. 

Dr.  Langmuir’s  theory  was  based,  he  said. 


on  the  theories  of 
several  other  scien- 
tists, and  that  he 
had  already  gone 
far  enough  with  his 
experiments  to  de- 
rive the  most  fun- 
damental m a t h e- 
matical  formula  and 
to  see  by  what  was 
to  him  a simple 


Dr.  Irving  Langmuir, 
an  American  Scientist. 
Whose  Theory  of  a 
New  Construction  of 
Light,  Energy,  Matter 
and  Magnetism  May 
Rival  Newton’s  Discov- 
ery of  Gravitation.  His 
Theory.  Which  He  Read 
Before  the  National 
Academy  of  Sciences  in 
Washington.  Q.  C.. 
Discloses  the  Smallest 
Division  of  Matter, 
Smaller  Even  Than  the 
Atom.  Which  Ke  Calls 
the  “Quantel.”  Dr. 
Langmuir  Is  Only  39 
Years  Old  and  Was 
Born  in  Brooklyn.  N.Y. 
He  is  a Graduate  of 
Columbia  . University 
and  Received  His  Doc- 
tor’s Degree  from  the 
University  of  Gottingen. 


process,  a develop- 
ment that  would 
help  to  explain  all 
the  phenomena  re- 
lating to  the  proper- 
ties of  matter.  His 
experiments  were 
predicated  on  the 
Einstein  special 
theory  of  relativity. 
Dr.  Langmuir  said. 


New  PhonogVaph  Tallis  One  Hotir 


The  photograph  shows  Mr.  George  W. 
Bowers,  mechanical  and  consulting  engi- 
neer, of  Boston,  Mass.,  listening  to  his 
wonderful  new  phonograph  which  will  re- 
produce continuously  or  intermittently  for 
an  hour  or  more,  and  will  stop  automati- 
cally at  any  predetermined  time  or  spot, 
and  will  render  a concert  of  one  or  more 
hours’  duration,  made  up  of  records  vary- 
ing from  three  minutes  to  one  hour’s  dura- 
tion. It  plays  from  record  to  record  auto- 
matically and  is  said  to  have  a tone  far 
superior  to  any  machine  now  on  the  mar- 
ket. Six  years’  time  and  many  thousands  of 
dollars  have  been  spent  in  its  preparation 
and  it  is  said  eighty-four  patent  claims, 
many  of  them  basic,  have  been  allowed. 
While  designed  to  play  specially  made  rec- 
ords, it  will  also  play  regular  records. 

As  shown  in  the  photo,  the  records  as  de- 
signed by  the  inventor  are  short  cylindrical 
affairs,  but  the  machine  can  be  arranged  to 
play  any  record  of  the  orthodox  flat  type. 
The  records  used  by  the  inventor,  one  of 
which  he  is  shown  holding  in  the  photo, 
shows  how  the  music  grooves  are  recorded 
around  the  outer  perifery  or  surface  of  the 
composition  ring.  Such  phonographs  are 
now  in  demand  for  many  different  loca- 
tions, such  as  in  lar^e  private  ball  rooms, 
dance  halls,  community  houses,  soda  water 
parlors,  and  in  fact  everywhere  that  it  is  de- 
sirable to  play  a series  of  records  thru  a 
period  extending  over  an  hour  or  more. 


The  Accompanying  Photograph  Shows  a New  Automatic  Continuousiy  Piaying  Phono- 
graph Which  Can  Be  Set  Up  to  Play  a Dozen  Records  One  After  the  Other.  The 
Machine  Takes  Special  Records,  Two  of  which  the  Inventor  Is  Shown  Holding  in  His 
Hand,  but  It  Can  Be  Adapted  to  Play  Standard  Records. 


Radiwm  Sleep  Button 


This  latest  “invention”  comes  from  Ger- 
many. People  are  having  so  much  trouble 
there  now  that  they  simply  cannot  fall 
asleep,  hence  we  have  the  radium  button 
as  shown.  This  is  actually  being  adver- 
tised in  a high  class  German  periodical 
and  is  supposed  to  work  as  follows : 

The  button,  which  is  nothing  but  an  ordi- 
nary “Radiolite”  button  such  as  are  sold  in 


this  country,  is  placed  in  such  a position 
that  while  lying  in  bed  you  gaze  at  it  fixed- 
ly. This  is  supposed  to  auto-hypnotize  you 
and  within  a few  minutes  you  are  sound 
asleep.  Anyway  it  sounds  very  good,  and 
is  worth  while  trying.  If  you  have  not  a 
Radiolite  button  you  may  try  your  watch 
if  it  happens  to  have  its  hands  coated  with 
radium  paint. 


iterts  Wi4l^  $375. 


Capital 


Physicians  and  surgeons  are  gradually  goes  on.  A few  years  ago  there  were  a 
learning  more  and  more  about  the  curative  great  many  doubts  exprest  as  to  whether 
and  therapeutic  properties  of  radium,  espe-  radium  would  ever  actually  cure  cancer  or 
daily  in  the  treatment  of  cancer,  as  time  carcinoma,  but  the  results  obtained  in  many 


On  the  Table  in  the 
Photograph  Is  a Con- 
tainer Which  Has  Half 
of  the  $375,000  Worth 
of  Radium  To  Be  Used 
in  the  Foundation  of 
the  First  “Radium 
Bank,”  Which  Will 
Distribute  to  Ameri- 
can Physicians  and 
Scientists  to  Use  in 
Therapeutic  and  Re- 
search Work.  The  In- 
ventor and  Patentee 
of  a Secret  Process 
Which  Made  It  Possi- 
ble to  Mine  This  Ele- 
ment from  American 
Mines  is  Dr.  S.  A.  V. 
Sochocky  (Shown  in 
Photo,  Holding  in  His 
Hand  a Tube  Contain- 
ing Approximately 
$5,000  Worth  of  This 
Element  in  the  Tiny 
Capsule  the  Size  of  an 
Ordinary  Pin).  The 
Photo  Was  Taken  at 
the  Annual  Meeting  of 
the  New  York  Medical 
Society  at  the  Wal- 
dorf-Astoria. 


different  clinics  at  some  of  our  leading  hos- 
pitals and  sanitariums  show  that  radium 
will  and  does  produce  curative  results  in 
such  cases  which  are  permanent. 

In  cancer  of  the  throat  the  tube  is  held  in 
the  throat  or  back  of  the  mouth  for  a short 
period  of  time,  once  or  twice  a day,  while 
the  treatment  is  taken.  Where  incisions 
have  been  made  to  get  at  cancers  or  other 
growths,  the  tubes  containing  the  radium 
bromid  are  laid  directly  in  the  incision  so 
that  the  powerful  penetrating  rays  shot  forth 
from  the  radioactive  salts  can  work  their 
miracles,  with  the  highest  efficiency  possible. 

All  of  which  brings  to  mind  a most  pecu- 
liar and  almost  tragic  incident  which  hap- 
pened several  years  ago  to  a patient  who 
was  taking  radium  treatment  for  cancer  of 
the  throat.  Several  tubes  of  radium,  valued 
at  many  thousands  of  dollars,  were  an- 
chored at  the  end  of  a thread  in  the  throat 
of  the  patient.  Owing  to  the  unusual  con- 
ditions, the  patient  suddenly  exercised  a 
muscular  spasm  and  swallowed  the  radium 
tubes!  Two  serious  things  could  have  hap- 
pened : The  radium  might  have  been  lost 
forever ; and  the  patient  might  have  died 
sooner  or  later  I But  neither  of  these  two 
things  actually  occurred.  The  radium  tubes 
eventually  past  off,  the  doctor  recovered  his 
precious  little  glass  tubes,  and  the  patient 
still  lives  to  tell  the  tale. 


271 


By  S.  FEQQOTT 


For  some  time  past  there  has  been 
quite  a controversy  going  on  regard- 
ing the  subject  of  interplanetary 
communication  by  means  of  electric 
waves.  I have  been  very  much  inter- 
ested in  the  above  on  account  of  experi- 
ments which  I have  made  and  data  col- 
lected pertaining  to  gravitation  effects  on 
high  frequency  oscillations  and  electronic 
discharges  in  general.  A series  of  experi- 
ments which  I conducted  during  the  year 
1904,  caused  me  to  formulate  the  theory 
that  interplanetary  transmission  of  elec- 
trical impulses  was  an  impossibility  on  ac- 
count of  the  sun’s  resisting  and  absorbing 


Electrical 
EsperimeEat©  tfia© 
A-vuitlaor  aim  Actasallg^ 
Grra'^ata® 
taoim  Wlhaclhi  Fresesat 
a He'w  Aspect  ©f 
Gra'^atataosa 

nearer  than  5 cm.  from  the  polar  nucleus. 
This  backward  and  forward  movement  con- 
tinued for  some  time  until  the  metallic  ob- 


field's  center,  with  the  small  oscillating 
radiations  from  metallic  object.  The  ever 
changing  action  of  attraction  and  repulsion 
resulted  in  the  overcoming  of  gravitation. 
Going  farther  I willl  state  that  the  dark 
belt  above  mentioned  after  many  tests  gave 
no  sign  of  electrification,  a most  astonish- 
ing phenomenon,  inasmuch  as  its  width  was 
but  % cm.  In  fact,  a dark  line  was  shown 
in  the  vacuum  tube  when  it  was  introduced 
between  metallic  object  and  center  of  field. 
It  is  my  firm  conviction  that  somewhere  on 
the  outer  confines  of  our  planet  there  exists 
a similar  counteracting  belt  thru  which 
naught  but  the  gravitational  vibrations  of 
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Whkrphjwl®  Laboratory  With  the  Powerful  Electrical  Apparatus  Used, 

Whereby  He  Was  Enabled  to  Carry  on  Successful  Experiments  in  Nullifying  the  Effects  of  Gravitation.  In  Other  Words,  He  Was  Able 
to  Suspend  Small  Balls  and  Other  Objects  in  the  Manner  Shown,  the  Silver  Balls  Actually  Used  Having  Weighed  1.3  Grams.  The  Diameter 


of  the  Balls  Was  11  mm. 


influence  which  virtuallly  isolates  our  planet 
from  all  other  electrical  vibrations  of  a les- 
ser tension  or  power. 

GRAVITATION  SUSPENDED  IN  EXPERI- 
MENTS. 

The  above  theorem  was  arrived  at  after 
I had  succeeded  in  sustaining  a metallic  ob- 
ject in  space  by  means  of  a counter-gravi- 
tational effect  produced  thru  the  action  of 
an  electric  field  upon  the  above  object.  A 
strong  electric  field  was  produced  by  means 
of  a special  form  of  generator  and  when 
the  metallic  object  was  held  within  its  in- 
fluence it  drew  up  to  approximately  a dis- 
tance of  1 mm.  from  the  center  of  the  field, 
then  was  repelled  backward  toward  an 
earthed  contact,  going  within  10  cm.  of  the 
same  when  it  was  again  attracted  toward 
the  field’s  center  but  this  time  getting  no 


ject  at  last  came  to  a comparatively  stable 
position,  about  25  cm.  from  the  field’s  cen- 
ter where  it  remained  until  the  power  was 
shut  off.  While  the  metallic  object  was 
suspended,  I was  able  to  study  the  effect 
of  the  surrounding  field  and  found  by 
means  of  a powerful  microscope,  assisted 
by  the  insertion  of  a vacuum  tube  within 
the  field,  that  the  metallic  object  (having 
of  course  a certain  electrical  capacity)  be- 
came fully  charged  and  gave  off  a part  of 
said  charge  to  and  against  the  surrounding 
field  which  tended  to  hold  said  object  in 
space,  apparently  without  any  other  sus- 
taining influence.  Around  the  outside  of 
the  metallic  object  and  extending  to  a dis- 
tance of  about  % cm.  was  a completely 
dark  belt  or  space  in  which  there  appeared 
to  be  no  electrical  agitation  due,  possibly, 
to  neutralization  caused  by  the  contact  of 
the  large  incoming  energy  supply  from  the 
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the  sun  penetrate,  and  these  vibrations  ab- 
solutely annihilate  or  absorb  all  other  less 
powerful  ones. 

Therefore,  after  making  many  experi- 
ments to  ascertain  as  nearly  as  possible  the 
absolute  facts  and  conditions  as  they  exist, 
I have  come  to  the  conclusion  that  all  elec- 
trical disturbances  not  due  to  our  own  radio 
oscillations  on  this  globe  are  due  to  the 
sun’s  electrical  activities  in  semi-inductional 
contact  with  our  polar  extremities. 

DETAILS  OF  “DEFYING  GRAVITY.” 

The  illustrations  1 to  4 will  possibly  give 
a fair  idea  of  the  apparatus  used,  and  the 
manner  in  which  the  experiments  were  car- 
ried on.  , 

Fig.  1 shows  general  scheme  of  arrange- 
ment of  devices.  In  the  lower  left  hand  cor- 
ner is  shown  the  “ground  contact,”  which 
can  be  turned  around  and  placed  in  any  po- 
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sitioii  found  necessary,  in  fact,  when  metal- 
lic object  is  in  suspension,  this  ground  can 
be  entirely  eliminated. 

1 have  found  that  any  substance  within 
the  limits  of  my  experiments  can  be  held 
in  suspension,  viz : water  globules,  metallic 
objects,  and  insulators  being  among  those 
tried.  Some  materials  such  as  cork  and 
wood  exhibit  peculiar  activities  when  sus- 
pended; a piece  of  green  maple  would  not 
rest  in  one  position  within  the  field,  but 
oscillated  backard  and  forward  continuous- 
ly, going  to  the  field’s  center,  then  back  to 
ground. 

Heated  materials  exhibited  equally  pecu- 
liar characteristics:  A silver  ball  11  mm. 

in  diameter  when  heated,  remained  farther 
away  from  the  field’s  center  than  when  at 
normal  temperature;  upon  cooling  it  gradu- 
ally drew  up  to  the  position  it  would  occupy 
if  unheated. 

Fig.  2 shows  a generator  of  the  Wims- 
hurst  type  (improved),  the  generating  or 
collecting  units  being  entirely  enclosed  in 
an  insulating  case,,  and  operated  under  a 
pressure  of  3 atmospheres ; completely  dry 
air  only,  entering  case  thru  drying  device 
attached  to  air  pump  shown  in  Fig.  1.  In- 
terior parts  of  generator  will  retain  quite 
a powerful  charge  for  a long  period  of 
time. 

Fig.  3 illustrates  suspension  stand  and 
field  producing  electrode,  the  latter  can  be 
revolved  in  any  direction  by  means  of  a 
spring  motor  shown  on  upper  section  of 
stand. 

The  small  apertures  seen  in  electrode, 
which  is  hollow,  are  there  for  the  purpose 
of  ascertaining  the  action  of  the  reduced 
field  tension  at  these  points,  and  are  also 
made  use  of  to  hold  different  sized  metallic 
discs,  which  are  cemented  to  insulating 
plates,  forming  condensers,  the  function  of 
which  is  to  create  weak  opposite  polarities 
at  these  points  and  thus  show  a reaction  on 
the  suspended  object  and  also  a greater 
ocular  effect  in  the  vacuum  tube. 

Fig.  4 is  a detailed  drawing  of  the 
vacuum  tube  principally  used ; this  is  of  the 
spectrum  type,  without  sealed-in  electrodes 
and  when  introduced  into  the  electric  field, 
glows  very  brightly  at  its  extremities,  espe- 
cially giving  a sharp  line  bordering  the  dark 
space  around  the  metallic  object.  A very 
high  vacuum  is  sustained  in  the  tube  and 
it  is  found  necessary  to  build  it  of  a very 
perfect  insulating  glass ; the  bulb  must  be 
kept  absolutely  dry  on  its  outer  surface. 


Different  tubes  have 
been  used  beside  the 
above ; corrugated,  spher- 
ical, cone  shaped,  and 
cylindrical,  with  various 
results. 

The  electric  field  pro- 
duced for  suspension  ex- 
periments is  very  power- 
ful and  intense,  being  de- 
tectable with  a vacuum 
tube  at  a distance  of 



Fig.  3.  A Close-up  View 
of  the  Charged  Metal 
Sphere  Mounted  on  a 
Pedestal  Together  With  a 
Spring  Driving  Motor, 
Whereby  the  Electrode  or 
Charged  Ball  Could  be 
Rotated.  The  Two  Small 
Silver  Balls  Are  Shown 
Suspended  in  Mid  Air,  the 
Earth’s  Gravitational  Pull 

Having  Been  Nullified. 
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over  6 meters  ( 19.68 
feet). 

In  conjunction  with  the 
above  and  drawing  an 
analogy  between  the 
same,  I am  of  the  opin- 
ion that  cometary  mo- 
tion is  undoubtedly  due 
to  the  activity  of  its  com- 
positional elements  and 


Fig.  2.  Special  Electro-static  Ma- 
chine Used  by  Mr.  Piggott  in  His 
Gravitation  Nullifying  Experiments, 
Which  Was  Inclosed  in  a Heavy 
Air-tight  Compartment,  So  That  it 
Could  be  Operated  Under  Several 
Atmospheres  of  Air  Pressure. 


their  susceptibility  to  changes  of 
polarity,  which,  when  the  comet  is 
far  distant  from  the  sun,  would 
be  opposite  in  sign  to  that  of  the 
latter,  or  when  in  close  proximity 
to  the  central  orb,  would  be  of 
the  same  sign  and  therefore  re- 
pelled. 

All  bodies  in  process  of  forma- 
tion possibly  have  their  cometary 


Fig.  4.  Close-up  View  of  Vacuum 
Tube  of  the  Spectrum  Type  Used 
in  Studying  the  Aura  Surrounding 
the  Suspended  Sliver  Balls,  While 
They  Remained  Suspended  in  Space. 


Stage,  and  doubtless  future  ex- 
periments will  reveal  this  fact. 

ACTUAL  RESULTS  ACHIEVED  BY 
MR.  PIGGOTT 

The  total  power  required  to 
operate  generator,  which  was  run 
by  electric  motor,  was  about  % 
K.  W.  generator ; the  machine 
voltage  was  in  the  neighborhood 


of  500,000  when  the  electrodes  were  sepa- 
rated beyond  sparking  distance.  The  elec- 
trostatic charge  left  on  the  suspension  elec- 
trode retained  the  average  object  in  space 
for  a short  length  of  time,  about  1J4  seconds 
after  macbine  ceased  rotating. 

Some  objects  such  as  copper  and  silver 
balls,  which  are  of  course  good  electrical 
conductors,  and  very  nearly  homogeneous, 
when  falling  toward  the  earth,  after  power 
had  been  shut  off,  seemed  to  slow  down 
when  they  neared  same,  and  hovered  about 

2 c.m.  above  contact  for  approximately  1 
sec.  of  time  before  striking  same ; this  was 
due  no  doubt  to  the  inductional  change  of 
polarity  which  was  imparted  to  balls  almost 
at  the  instant  of  earth  contact. 

The  aura,  shown  in  figure  3,  near  sus- 
pended balls  (which  in  this  experiment 
were  made  of  silver)  extended  outward  to 
a distance  of  about  1 c.m.  and  covered 
about  one-half  of  the  upper  hemisphere  and 
a trifle  more  of  the  lower  hemisphere. 

This  bluish  emanation  appeared  to  be 
made  up  of  numerous  infinitesimal  dots  or 
darting  particles,  each  apparently  separated 
from  the  other  by  a very  narrow,  glowless 
belt.  Everything  was,  however,  in  a con- 
stant state  of  agitation  and  it  was  quite  im- 
possible to  get  an  absolutely  perfect  view 
microscopically,  of  an  individual  particle. 
Different  substances  have  different  aura 
both  in  length  and  breadth,  and  also  in  lumi- 
nosity. 

The  silver  balls  used  in  these  experiments 
had  an  actual  gravitational  weight  of  1 3/10 
grams  (nearly  .05  oz.,  avoirdupois)  and 
were  the  heaviest  objects  suspended  at  this 
time,  their  diameter  being  11  mm.  as  before 
mentioned  in  another  part  of  this  article. 

The  largest  object  suspended  was  a cork 
cylinder  10  c.m.  long  by  4 c.m.  diameter 
(approximately  4 by  lA  inches)  which  had 
a copper  wire  pusht  thru  its  center,  and 
extending  beyond  its  ends  to  a distance  of 

3 mm.  The  weight  of  above  cylinder  was 
T/x  gram  (.002645  oz.  avoirdupois). 

The  behavior  of  metal  spheres  used  in 
above  experiments  was  a most  interesting 
spectacle,  silver  and  copper  balls  floated 
very  steadily  in  one  position  and  when  sus- 
pending electrode  was  revolved,  would  fol- 
low and  turn  slightly  axially,  but  would  not 
revolve  entirely  around  same,  there  being 
a peculiar  “slipping”  effect  not  entirely  ac- 
counted for. 
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THE  EXTENSION  CORD. 


ONE  of  the  handiest  little  articles  these  broken  strands  to  penetrate  and  come  If  an  old  worn  or  partly  defective  socket 
around  the  electrically  lighted  home  together,  thus  finally  causing  trouble.  The  or  plug  is  used,  the  temper  of  the  user  is 
is  an  extension  cord.  It  will  natu-  ordinary  insulation  of  the  spliced  pieces  of  apt  to  be  sorely  tried,  to  say  the  least,  as 
rally  be  one  of  the  first  things  twisted  cord  allow  the  broken  strands  to  just  when  a light  is  needed  in  a hurry  the 
wanted.  easily  get  together,  however,  and  the  pull-  thing  won’t  work  and  considerable  time 

Procure  a new  re-cnforccd  flexible  cord  ing,  tramping  on,  and  other  abuse  an  ex-  has  to  be  spent  examining  it  and  having  a 
^ screw  tightened  here  or  something  else  ad- 

justed before  it  will  work.  Frequently,  too, 
severe  shocks  are  received  from  defective 
sockets  and  plugs  and  the  blowing  of  fuses 
results  from  their  use.  Other  good  reasons 
could  be  advanced  to  show  the  necessity 
of  using  new  material  for  the  extension 
cord.  Enough  have  been  stated,  however, 
to  show  why  scraps  won’t  do. 

Both  the  socket  and  the  plug  should  be 
of  material  that  is  not  easily  broken.  For 
example,  porcelain  sockets  will  break  the 
first  time  they  drop  on  the  floor.  A socket 
made  of  brass  and  a plug  of  moulded  com- 
position material  or  one  of  hard  rubber 
will  give  satisfactory  service.  The  plug 
should  have  a separate  cap  and  preferably 
to  be  of  the  type  known  as  the  “Separable 
.Attachment”  which  will  break  or  pull  out 
at  any  angle  as  indicated  in  Fig.  1,  so  that 
an  accidental  jerk  on  the  cord  can  do  no 
damage  to  the  fixture,  wires  or  appliance. 
Children  and  even  adults  are  apt  to  trip 
up  or  run  against  an  extension  cord  when 
in  an  unusual  place  temporarily,  and  this 
separable  attachment  plug  is  of  more  im- 
portance than  it  really  appears  at  first 
glance. 

In  selecting  the  plug  and  other  parts  of 
the  e.xtension  cord,  get  materials  which 
have  the  approval  of  the  Underwriters, 
i You  are  certain  then  that  the  device  is 
1 safe  after  being  completed.  A plug,  for 
; instance,  having  a cap  like  that  shown  in 
i Fig.  2,  never  will  have  the  wires  pull  loose 
I from  the  cap  itself — a common  source  of 
1 trouble  in  cheap  wiring — because  of  the 
i “strain  relief”  wiring  shown.  In  the  illus- 
I tration.  Fig.  2,  the  two  wires  are  carried 
I around  thru  easily  wired  channels  form- 
i ing  a perfect  “strain  relief.”  This  does 
I away  with  the  necessity  of  a knot  in  the 
I cord  also. 

I The  socket  may  be  either  of  the  keyless 
type  or  it  may  have  a key^  interior  as  shown 
in  Fig.  3,  and  the  socket  shell  may  be  any 

„...  - - - - twistpH  nair  tension  cord  receives  will  quickly  break  this  ^*15.  ^PProved  fittings  of  the  Lnder- 

haps  you  have  some  ncYly  i^^^^^^  ,^here  it  would  not  ir  ijure  the  re-en-  "’rites.  Figs.  4 and  5 show  two  very  good 

telephone  wire  and  desire  to  use  it.  JJon  t , i j <. -iaon 


1 — One  Form  of  Approved  Separable  Attachment  Plug.  2 — Another  Form  of  Sep- 
arable Plug.  3 — “Insides”  of  Key  and  Keyless  Lamp  Socket.  A — Well-Known  Type 
of  Socket  Shelf  and,  5 — Another  Form.  6 — Illustrating  Useful  Reflector  and  Lamp 
Guard  for  Use  With  Extension  Cord. 


of  the  desired  length — 25  feet  will  be  about  | 
right  for  most  purposes — and  a neiv  plug  | 
and  socket  of  your  electrical  dealer  as  the  | 
needed  material.  Then,  with  a screwdriver  | 
and  knife  as  the  tools,  an  extension  cord  | 
that  will  give  good  service  for  a long  time  | 
can  be  made  by  following  the  instructions  | 
given.  You  are  doubtless  wondering  why  | 
new  material  is  emphasized.  Because  the  | 
two  or  three  pieces  of  old  twisted  ^yire  | 
you  have  laying  around  can’t  be  spliced  | 
together  and  connected  to  one  of  several  | 
old  sockets  you  have  on  hand,  which  were  | 
replaced  some  time  ago.  The  reason  is  of  | 
course  that  they  were  either  partly  worn 
out  or  defective  in  some  other  way.  Per- 
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Ill 

^ITH  this  issue  we  are  starting  a 
new  department  entitled  “Home 
Electrics.”  We  could  tell  you  a 
whole  lot  about  this  department,  but  we 
believe  that  the  words  “Home  Electrics” 
are  sufficiently  explanatory.  The  average 
householder,  and  the  average  man  or 
woman  owning  a house  or  living  in  apart- 
ments as  a rule  are  not  electricians.  Very 
often  some  sort  of  electric  work  is  needed, 
usually  too  trivial  to  call  in  an  elec- 
trician. It  is  for  such  people  that  this 
new  department  has  been  started,  and 
we  hope  our  readers  will  like  it. 

— Editor. 


telephone  wire 
do  it.  An  extension  cord  gets  the  hardest 
kind  of  usage  and  even  with  the  very  best 
materials  used  it  is  very  much  more  dan- 
gerous than  the  other  wiring  used  in  your 
home. 

The  extension  cord  is  a necessity,  other- 
wise it  would  never  be  allowed  by  the  Un- 
derwriters. It  is  a curious  fact  that  wires 
used  in  houses  must  be  kept  apart  at  least 
2^2  inches  unless  enclosed  in  a metal  race- 
way, and  must  be  at  least  inch  from  the 
surface  wired  over,  yet  in  the  extension 
cord  the  outer  insulation  is  cotton  or  some 
other  material  which  will  easily  catch  fire 
and  the  two  wires  are  twisted  together  as 
closely  as  possible.  Is  it  any  wonder  then 
that  the  Underwriters  require  that  the  very 
best  re-enforced  cord  should  be  used  ? Each 
wire  in  the  cord  is  made  up  of  tiny  strands 
to  secure  flexibility,  so  the  cord  will  assume 
any  position  needed.  Furthermore,  the  ten- 
dency to  break  the  wires,  which  is  caused 
by  the  bending  back  and  forth  of  the  cqrd 
with  use,  is  greatly  reduced  by  using 
stranded  wire.  How  many  times  will  a 
solid  copper  wire  such  as  used  in  telephone 
work  bend  back  and  forth  before  it  breaks? 
Certainly  not  often,  while  the  stranded  wire 
will  stand  considerable  abuse  before  the 
outer  strands  break,  and  even  then  the  re- 
enforced insulation  will  be  difficult  for 


forced  cord. 


(Continued  on  page  308) 


7_Showlng  "Skinned”  Twin  Conductors  of  a Piece  of  Lamp  Cord.  8 — Rein- 
forced Lamp  Cord  With  Ends  of  Two  Conductors  “Skinned”,  Ready  to  Connect 
to  Socket  or  Ceding  Rosette.  9— Right  and  Wrong  way  to  "Skin”  Copper  Wire, 
Either  Soiid  or  Stranded.  Cut  in  on  an  Angie— Not  Directly  in  at  Right  Angles. 
As  the  Wire  Will  Invariably  Be  Nicked  or  Many  of  the  Strands  Cut  Off. 

274 


MOISTURE  PROOF  CANISTER. 

A shaker  for  holding  salt,  sugar,  ground 
coffee  or  similar  dry  materials,  and  thus 
protecting  them  from  moisture,  is  shown  in 
the  sketch  herewith.  It  is  constructed  of 
half-inch  wood  made  as  illustrated,  with  a 
suitable  glass  bottle,  say  an  ordinary  quart 
milk  bottle,  as  the  container — the  wooden 
parts  forming  a convenient  wall  bracket 
holder,  a shaker  for  pulverizing  and  releas- 


An  Easily  Made  Moisture-Proof  Canister  for 
Holding  Salt,  Sugar,  Etc.  It  Is  Provided 
with  a Shaker  for  Damp  Days. 


ing  the  material  in  the  container ; and  a 
box  for  receiving  said  material. 

The  back  piece  is  16^  inches  long  by 
inches  wide.  This  forms  the  founda- 
tion for  the  device ; at  their  end  a tongue 
is  made  for  attaching  the  shaker  to  frame 
of  a door  or  window.  Each  tongue  is  1 
inch  long  by  1%  inches  wide,  made  by 
sawing  away  the  corners  as  shown.  The 
sides  of  the  bottle  holder  are  4%  inches 
wide  and  10^  inches  long;  at  the  front, 
lower  edge  of  each,  a tongue  is  made  to 
form  a guide  for  the  shaker  block.  These 
tongues  are  inch  long  and  inches 
wide,  with  a block  screwed  to  their  lower 
edge  as  shown.  A rack  for  holding  the 
neck  of  the  bottle  is  provided,  the  front 
and  back  parts  of  which  make  the  top  edge 
of  the  shaker-block  guide  and  form  the 
support  for  the  rear  end  of  same,  sup- 
ported as  shown  with  a 4^-inch  screw-bolt. 
The  top  ends  of  the  sides  are  sawed  at  an 
angle,  with  a retaining  block  for  holding- 
bottle  placed  in  the  position  illustrated  in 
the  drawings. 

The  shaker  block  is  % inch  thick,  45^8 
inches  long  and  just  wide  enough  to  com- 
pletely close  the  opening  of  the  bottle  when 
centrally  placed,  say  2%  inches  for  a milk- 
bottle.  The  bottle  rides  on  the  block  and 
as  the  latter  is  moved  from  side  to  side, 
as  shown  in  the  dotted  lines  on  a small 
drawing,  an  opening  first  at  one  side  and 
then  the  other  in  the  throat  of  the  bottle  is 
formed.  To  pulverize  the  material  should 
it  become  caked  after  being  placed  in  the 
bottle,  one  or  more  nickel  plated  iron  screws 
are  screwed  thru  the  block  so  as  to  extend 
an  inch  or  more  up  into  this  glass  con- 
tainer as  shown.  A box,  with  a suitable 
shelf  support,  is  provided  to  catch  the 
material  thus  released. 

The  container  may  be  placed  in  its  frame 
by  using  the  cardboard  cap  that  covers  the 
milk ; this  is  afterward  removed  when  in 
place,  or  by  placing  the  frame  inverted  over 
the  container  as  it  sets  right  side  up  on  a 
table,  it  is  an  easy  and  quick  adjustment  in 
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The  editors  believe  that  there  are  a | 

great  number  of  readers  of  the  | 

“Electrical  Experimenter^ — (Science  | 

I and  Invention)  who  will  enjoy  a monthly  | 

I page  devoted  to  “Mechanical  Rinktums.“  | 

= Something  Useful  one  can  build  on  that  | 

I odd  half-day  off  and  withal  a device  | 

I that  can  be  built  from  wood  or  metal  | 

E stock  usually  to  be  found  about  the  | 

I home  work-shop.  We  have  arranged  | 

I with  Mr.  Butterfield  to  conduct  this  | 

i monthly  feature — and  we  want  it  to  be  | 

“your”  department.  Letters  containing  | 

suggestions  on  what  you  want  to  see  de-  | 

scribed  here  will  be  forwarded  to  Mr,  | 

Butterfield.  i 



either  case,  once  you  get  the  hang  of  it. 
This  shaker  is  particularly  suited  to  those 
living  along  the  seashore  or  in  damp  loca- 
tions. 

AUTOMATIC  HOMEMADE  WINDOW  LOCK. 

A window  lock  that  operates  automatic- 
ally, is  simple  and  inexpensive,  and  can  be 
made  at  home  in  numbers  sufficient  for  the 
largest  house,  is  seen  in  the  illustration. 
Each  -lock  consists  of  a 2 inch  thick  wood 
wheel  suspended  on  a%  inch  screw  in  such 
a way  that  its  rounded  surface  is  brought 
ag-ainst  the  inside  face,  or  one  side  of  a 
window  sash  at  the  top  rail,  thus  allowing 
the  lock  to  operate  along  the  full  length  of 
the  sash  as  it  is  moved  up  and  down  in  the 
process  of  operating  this  part.  Suspended 
from  and  nailed  to  this  rounded  surface,  is 
the  doubled  end  of  a strip  of  emery  cloth, 
of  the  roughest  grade  as  we  have  shown ; 
this  strip  also  carries  nailed  to  it  a % inch 
thick  wood  wedge  of  the  same  width  as 
the  thickness  of  the  wheel.  On  the  op- 
posite side  of  this  disc  a % inch  iron  bar 
is  driven*  into  a hole  in  its  edge  to  act  as 
a weight  to  hold  the  disc  by  force  of  grav- 
ity in  a way  to  cause  the  wedge  to  remain 
at  the  first  entering  position  between  the 
wheels  and  the  face  of  the  window. 

The  rough  emery  cloth  takes  hold  of  the 
wood  with  increasing  force  as  the  wedge 
is  forced  home  by  the  movement  of  the 
sash,  causing  it  to  bind  with  such  tension 
in  its  frame  as  to  lock  the  window.  It 
will,  however,  become  operative  when  the 
bar  is  released,  so  the  sash  can  be  said  to 
be  continually  locked. 

Such  a lock  as  is  here  shown  will  be 
useful  for  sashes,  provided  with  the  regu- 
lation fasteners,  but  which  are  liable  to  be 
left  unsecured  thru  carelessness  in  their 
daily  adjustment;  or  for  upper  sashes  that 


Self-Wedging  Window  Locks  Made  From  a 
Wooden  Wedge,  a Drum,  and  a Piece  of 
Emery  Cloth. 

can  be  reached  from  other  buildings  as  is 
often  the  case  in  New  York  or  other  crowd- 
ed locations.  We  show  the  reverse  mech- 




anism  for  an  upper  sash  lock  in  one  of  the 
drawings. 

The  important  features  are,  to  have  the 
screw  hole  in  the  center  of  the  wheel ; to 
have  the  wheel  move  freely  on  the  screw 
when  in  place,  so  that  the  upper  weight  or 
wedge  can  function  properly ; and  to  have 
the  rough  face  of  the  wedge  take  quick  and 
firm  liold  of  the  wood  sash. 

CHAIR  STEPLADDER. 

Here  we  have  a method  of  converting  an 


Here’s  a Clever  Idea — a Step-Ladder  Made 
From  an  Old  Kitchen  Chair.  Anyone  Handy 
With  Hammer,  Saw  and  Screw-driver  Can 
Readily  Build  Tihis  “Chair”  Step-Ladder.  It’s 
Stronger  Than  You  Imagine  and  Very  Stable 
— a Trait  Seldom  Found  in  Many  Expensive 
Ladders  of  This  Type. 

old  wood  bottom  chair  into  a “safe”  four- 
stept  ladder.  This  can  be  accomplisht  with 
little  or  no  expense  and  thus  give  the 
"overall”  or  Economy  Movement  another 
boost.  The  required  materials  for  accom- 
plishing this  transformation  are  three  feet 
of  inch  wire,  four  screw  eyes  large 
enough  to  take  in  the  wire,  two  1 by  2 inch 
hinges  of  the  style  shown,  and  some  44  inch 
lumber. 

It  will  I)e  impossible  to  give  definite 
widths,  lengths  and  so  on,  as  the  chairs 
all  differ  in  size,  but  a fine  suggestion  may 
be  given  to  aid  the  prospective  builder.  It 
will  be  advisable  to  make  and  attach  the 
lower  step  first,  even  to  fixing  the  wire  and 
screw  eye  side-straps ; when  this  is  done 
the  building  of  the  upper  part  is  more  eas- 
ily accomplisht.  One  important  sugges- 
tion is  to  have  the  block  “A”  very  securely 
fastei-ied,  using  three  screws  or  nails  in 
each  end  as  shown ; this  block  holds  the 
front  of  the  chair.  The  step  with  its  end 
brackets  must  also  be  put  on  securely, 
using  screws  in  preference  to  nails  in  the 
manner  illustrated ; another  important  pre- 
caution should  be  mentioned,  that  of  mak- 
ing it  impossible  for  the  straps  to  become 
unfastened  when  hooked  in  place ; these 
straps  are  vital  in  preventing  stepladder 
accidents. 

The  top  step  is  put  on  after  sawing  off 
44  inch  from  each  back  leg  of  the  chair, 
or  screwed  to  the  legs  and  supported  in 
front  by  two  uprights  that  are  fastened  to 
both  the  step  and  the  chair  bottom.  These 
also  form  the  support  for  the  third  step, 
carrying  the  cleat  on  which  the.  back  edge 
rests.  A front  support  made  of  a board  is 
provided  for  this  step  ; the  second  step  is 
formed  by  the  chair  bottom. 

The  chair  ladder,  if  the  steps  are  spaced 
correctly,  will  now  fold  up  in  the  manner 
shown  in  the  small  drawing,  the  top  steps 
remaining  permanently  as  shown  by  shaded 
lines. 


FIRST  PRIZE  $25.00. 

ELECTRIC  “THIEF  ALARM”  FOR 
AUTO. 

Why  has  this  man 
such  a startled 
expression 


Step  on  This  Running  Board  and  the  Kiaxon 
Waiis  Out  its  Warning. 


to  be  well  nigh  inaccessible  owing  to  its 
attachment  thru  a “stove,”  attached  to  the 
exhaust  pipe,  for  the  purpose  of  heating 
the  air  fed  to  the  carburetor,  as 
many  cars  do. 

The  second  illustration  shows  a 
stunt  which  has  proven  efficient  on 
the  coldest  mornings,  when  the  en- 
gine refused  to  turn  over  even  after 
a thoro  priming.  Simply  use  hot 
water  right  out  of  the  tea  kettle, 
the  hotter  the  better.  A piece  of 
tin  or  asbestos  sheet  should  be  bent 
around  the  carburetor,  so  that  the 
hot  water  does  not  run  all  over  and 
possibly  into  it  thru  some  opening, 
and  thereby  cause  no  end  of  trouble. 
The  heat  from  the  hot  water  rapidly 
warms  the  intake  manifold  pipe 
leading  from  the  carburetor  to  the 
engine  cylinders,  and  permits  the 
gaseous  mixture  supplied  by  the  carburetor 
mechanism  to  easily  and  more  readily 


on  his  face  as  he  steps  into  the  car  not  his 
own  ? The  reason  is  a wildly  screaming 
automobile  horn  partly  concealed  under  the 
running  board  where  it  joins  the  rear  fen- 
der. The  owner  purposely  put  it  there. 
When  the  running  board  is  stept  on,  a cir- 
cuit is  completed  and  the  horn  yells  its 
warning. 

Contributed  by  EDNA  PURDY. 


SECOND  PRIZE  $15.00. 

STARTING  THE  ENGINE  IN  COLD 
OR  DAMP  WEATHER. 

The  accompanying  illustration  shows  two 
stunts  which  I have  found  very  useful  in 
starting  the  engine,  even  in  very  cold 
weather.  They  have  also  proven  very  ef- 
ficacious and  valuable  in  the  spring  and 
summer,  especially  on  damp,  cool  evenings 
when  the  engine  has  thoroly  cooled  and  is 
stubborn  when  trying  to  start  it. 

The  first  one  I invented  after  ascertain- 
ing that  a rich  mixture  is  the  best  for 
starting  and  as  the  air  regulator  did  not 
close  down  tight,  I hit  upon  the  idea  of 
pushing  a handkerchief  or  other  piece  of 
cloth  (but  NOT  waste)  into  the  opening 
of  the  air  intake  pipe  on  the  carburetor. 


To  Cut  Off  All  Air  in  Starting  up  Stuff  a 
Handkerchief  or. Rag  in  the  Air  Intake  Pipe. 


vaporize. 

Contributed  by  EVERETT  ACKERSON. 
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0.00  Eim  Fris&es 


I Beginning  with  this  issue,  we  start  | 
E on  this  page  a new  automobile  depart-  | 

E ment  entitled  “Automobile  Stunts*'*  | 

we  will  pay  $50.00  in  prizes  for  the  three  | 
best  articles  received  each  month.  | 

i A great  many  of  our  readers  have  a | 
car  of  their  own,  and  any  number  of  them  | 

f have  made  certain  improvements  on  that  i 

car.  We  want  to  know  about  these  im-  | 

E provements.  Almost  every  other  auto-  | 

E mobilist  some  time  or  other  invents  a | 

I little  device  or  does  something  to  his  car  | 

f to  make  it  better  than  it  was  before.  | 

“Experimenter"  readers  want  to  dupli-  | 

E cate  these  stunts,  and  that  is  just  what  | 

this  new  department  will  be  for.  In  other  | 

I words  an  exchange  of  ideas.  Note  that  | 

I the  idea  does  not  necessarily  have  to  be  | 

electrical  in  any  way.  You  may  have  a | 

new  stunt  or  trick  how  to  patch  a blown  | 

tire  that  was  not  described  before.  You  = 

I may  have  a new  idea  how  to  prevent  | 

I your  spark  plugs  from  carbonizing,  and  | 

i thus  short  circuiting.  You  may  know  of  | 

I a new  stunt  how  to  refill  or  charge  a | 

I storage  battery.  If  you  have  a town  | 

! car,  you  may  have  thought  of  some  simple 

I trick  how  to  signal  to  your  chauffeur,  so  I 

I he  will  know  where  you  will  want  to  go.  | 

I There  are  hundreds  of  such  ideas,  and  | 
I we  will  pay  $50.00  a month  to  get  them.  | 

Of  course,  we  would  like  to  have  a photo-  | 

graph  of  the  stunt  showing  that  it  was  | 

actually  tried,  but  this  is  not  absolutely  | 

I necessary  to  win  a prize.  If  no  photo-  | 

I graph  can  be  furnished — altho  we  would  | 

E like  to  have  it — a simple  sketch  will  do  | 

showing  the  essential  parts,  etc.  = 

We  will  pay  the  following  prizes:  | 


FIRST  PRIZE $25.00 

SECOND  PRIZE 15.00 

THIRD  PRIZE 10.00 


All  other  accepted  articles,  which  win  | 
no  prizes  will  be  paid  for  at  the  rate  of  | 
$2.00.  Articles  submitted  should  not  be 
long  ones.  About  one  hundred  to  two  f 
hundred  words  will  suffice.  Address  all 
manuscripts  to  “Editor,  Automobile 
Stunts,"  care  of  this  publication. 


THIRD  PRIZE  $10.00. 

COMBINED  ECONOMIZER  AND 
CARBON  ELIMINATOR. 


In  Cold  or  Damp  Weather  Starting  Is  Made 
Easy  by  Pouring  Hot  Water  on  the  Intake 
Manifold. 

In  this  case,  the  air  intake  pipe  was  open, 
but  in  some  cases  this  may  be  closed  so  as 


This  is  a very  simple  device,  which 
has  been  thoroly  tried  out  by  the  au- 
thor, with  great  success.  The  method 
employed  is  that  of  passing  air  thru 
water  and  thence  into  the  engine  cylin- 
ders. 

The  air  is  very  moist  and  therefore 
has  a tendency  to  produce  steam  when 
heated.  The  steam  thus  formed  keeps  the 
cylinders  free  from  carbon  and  gives 
greater  power  on  less  fuel,  hence  greater 
efficiency,  which  we  are  all  striving  for. 
Actual  tests  show  an  increase  of  five  miles 


per  gallon  of  gasoline,  and  a loss  of  .^0  per 
cent  of  the  carbon,  with  an  appreciable  in- 
crease in  power ! 


A Gain  of  5 Miles  per  Gallon  cf  Gas  Is 
Claimed  for  This  Simple  Economizer  and 
Carbon  Eliminator. 


The  container  is  an  ordinary  quart  fruit 
jar  with  a brass  top.  A is  a brass 

tube  past  thru  the  cover  and  soldered.  B 
is  a common  bath  sprayer  soldered  on  the 
tube  A.  A ]4-m.  copper  tube  is  extended 
from  C thru  the  dashboard  to  a valve  which 
can  be  operated  from  the  driver’s  seat. 
From  here  it  goes  to  the  intake  manifold. 
The  valve  is  for  the  purpose  of  turning  it 
off  when  “starting”  in  cold  weather. 

It  will  be  well  worth  any  automobilist’s 
time  to  construct  this  simple  device,  since 
by  utilizing  this,  his  car  and  pocketbook 
will  be  greatly  benefited. 

Contributed  by  A.  BRILHART. 


EXTENSION  HANDLE  FOR  EMER- 
GENCY BRAKE. 

The  device  illustrated  is  an  extension 
handle  for  the  emergency  brake.  This 
handle  is  an  aid  to  short  people,  who  ex- 
perience difficulty  in  reaching  the  emergency 
brake,  also  to  help  them  keep  their  eyes 


Short  Armed  People  Will  Find  This  Exten- 
sion Brake  Handle  Invaluable. 


on  the  road  when  pulling  upon  the  brake 
in  a traffic  jam,  or  in  any  other  situation 
equally  as  dangerous. 

This  device  can  be  used  on  practically 
every  make  of  car  on  the  market,  and  will 
undoubtedly  prevent  many  heretofore  un- 
avoidable accidents,  and  is  also  of  great 
help  to  women  who  have  been  restrained 
from  driving  cars  owing  to  this  handicap. 
Contributed  by  FRED  SMITH,  JR. 


A Revolutionary  Gas  Engine  That  Requires  No  Spark  Plug,  No  Carburetor, 
No  Valves  and  No  Pistons. 


jAN  immense  amount  of  work  has  been  lutely  devoid  of  all  valves.  It  is  the  sim-  thru,  freely  and  undisturbed,  at  least  to  a 
/%  done  during  the  past  fifteen  or  plest  internal  combustion  motor  conceiv-  degree.  Not  so  if  the  entrance  be  at  the 
j % twenty  years  by  engineers  who  able.  Owing  to  the  tremendous  output  of  opposite  end. 

have  endeavored  to  produce  a sim-  the  Tesla  turbine,  one  single  disc  being  In  this  case,  the  flow  will  be  smooth  and 
pie  and  practical  explosive  gas  tur-  practically  equivalent  in  performance  to  a continuous,  but  intermittent,  the  fluid  being 
bine,  but  the  mechanical  and  thermal  hin-  whole  bucket-wheel,  a very  small  machine  quickly  deflected  and  reversed  in  direction. 


drances  have 
been  so  great 
that  up  to  the 
present  time 
no  signal  suc- 
cess has  been 
achieved.  The 
turbine  is  an 
ideal  prime 
mover ; simple 
in  principle,  but 
the  accessory 
apparatus  for 
operating  it  ex- 
plosively is  very 
complex  and 
liable  to  great 
wear.  Thus 
the  products  of 
an  explosion 
must  affect  the 
rotor,  during 
which  time  a 
number  of 
operations  have 
to  be  p e r- 
formed. 

Fuel  and  air 
must  first  be 
admitted  thru 
separate  chan- 
nels into  a com- 
bustion cham- 
ber; the  mix- 
ture is  then 
ignited,  all  in- 
lets and  outlets 
closed.  The 
comprest  gases 
thus  exploded 
must  be  direct- 
ed thru  a noz- 
zle to  the  rotor 
plates  or  buck- 
ets and  the 
chamber  clean- 
ed and  made 


VALVULAR  CONDUIT 


SLOT-SHAPED  NOZZLE 
THRU  WHICH  EXPLODED 
CASES  PASS 


TO  STARTING  SPARK  COI 


AIR 

INTAKE 


ulSCS  SET 
CLOSE  TOGETHER 


EXHAUST 

CHAMBER 


The  Very  Latest  Invention  in  the  Gasoline  Engine  Fieid  Is  the  New  Tesla  “Valveless  and 
Bucketless  Gasoline  Turbine,”  Here  Illustrated.  Two  of  the  Main  Features  of  This  Remark- 
able Invention  Are  That  the  Usual  Carburetor  or  Vaporizer  Is  Done  Away  With  and.  Secondly, 
No  Buckets  Are  Necessary  on  the  Turbine  Blades,  the  Latter  Simply  Comprising  a Series  of 
Flat  Steel  Discs.  Placed  a Short  Distance  Apart.  The  Successive  Explosions  of  the  Gaseous 
Vapor  Are  Projected  Thru  a Nozzle  on  to  the  Blades,  Thus  Causing  the  Rotation  of  the  Blade 
Members  and  the  Shaft  to  Which  They  Are  Connected.  A Dynamo  Is  Shown  Connected  to 
the  Turbine  at  the  Right  of  the  Picture  Herewith.  This  Article  Was  Prepared  in  Collaboration 

with  Dr.  Tesla. 


set  in  whirling 
motion,  brought 
to  rest  and 
again  acceler- 
ated, these 
processes  fol- 
lowing one  an- 
other in  rapid 
succession.  The 
partitions  serve 
to  direct  the 
stream  upon 
the  buckets  and 
to  intensify  the 
actions,  causing 
violent  surges 
and  eddies 
which  interfere 
very  materially 
with  the  flow 
thru  the  con- 
duit. 

Examining 
more  closely 
the  mode  of 
operation,  it 
will  be  seen 
that  in  passing 
from  one 
bucket  to  the 
next  in  the  di- 
rection of  dis- 
turbed flow  the 
fluid  undergoes 
two  complete 
reversals  or  de- 
flections upon 
itself  thru  180 
degrees,  while 
it  suffers  only 
two  small  de- 
V i a t i o n s of 
about  10  to  20 
degrees  when 
moving  in  the 
opposite  sense. 
In  each  case 


ready  for  the  admission  of  a fresh  mixture,  of  this  kind  is  capable  of  developing  an  the  loss  of  head  will  be  proportionate  to  a 
All  these  operations  are  controlled  by  astonishing  amount  of  power.  The  prin-  hydraulic  coefficient  dependent  on  the  angle 
valves  which  must  be  opened  and  closed  ciple  of  the  operation  will  be  clearly  un-  of  deflection,  from  which  it  follows  that, 
at  precise  moments  and  therefore  are  gen-  derstood  by  the  aid  of  the  accompanying  for  the  same  velocity,  the  ratio  of  the  two 

erally  controlled  by  the  motion  of  the  tur-  diagram.  resistances  will  be  as  that  of  two  coeffici- 

bine  rotor  itself.  Irrespective  of  the  diffi-  Referring  to  the  detailed  view  of  the  ents.  The  theoretical  value  of  this  ratio 

culty  of  keeping  the  valves  in  good  order  conduit,  we  first  note  a casing  of  metal  or  may  be  200  or  more,  but  must  be  taken 

at  high  temperatures,  at  which  they  must  other  suitable  material  which  may  be  milled  as  appreciably  less  altho  the  surface  fric- 
operate  the  apparatus  taken  as  a whole,  is  or  prest  from  sheet  metal  into  the  desired  tion  too  is  greater  in  the  direction  of  dis- 
so  complicated  that  the  ordinary  form  or  form.  From  its  side  walls  extetid  alter-  turbed  flow.  In  order  to  keep  it  as  large 
reciprocating  type  gasoline  engine  is  more  nately  projections  terminating  in  buckets  as  possible,  sharp  bends  should  be  avoided, 
preferable.  which  in  order  to  facilitate  manufacture  The  illustration  shows  in  perspective 

Doctor  Nikola  Tesla,  whom  the  readers  of  are  congruent  and  spaced  at  equal  dis-  cross-section  a turbine  which  may  be  of 

this  publication  know  very  well  and  whose  tances.  any  type  but  is  in  this  instance  one  in- 

amazing  work  in  the  various  scientific  fields  In  addition  to  these  there  are  independent  vented  and  described  by  Dr.  Tesla,  and 
is  also  universally  recognized,  again  comes  partitions,  the  purpose  of  which  will  pres-  familiar  to  engineers.  Suffice  it  to  state 
into  the  limelight  with  a very  remarkable  ently  be  made  clear.  There  is  a nipple  at  that  the  rotor  of  the  same  is  composed  of 
explosive  gasoline  turbine  perfected  by  him  each  end  provided  for  pipe  connections,  flat  plates  which  are  set  in  motion  thru 
recently  which  he  describes  in  detail  in  a The  bottom  is  solid  and  the  upper  or  open  the  same  and  viscous  action  of  the  working 
patent  just  granted.  This  remarkable  tur-  side  is  closed  by  a close-fitting  plate.  When  fluid,  entering  the  system  tangentially  at 
bine  does  away  with  all  the  troubles  and  desired  any  number  of  such  pieces  may  be  the  periphery  or  outer  circumference,  and 
complexity  of  the  former  attempted  types,  joined  in  series,  thus  making  up  a valvu-  leajying  it  at  the  center. 

Stated  briefly,  the  invention  consists  in  the  lar  conduit  of  such  length  as  the  circum- 
production  of  a peculiar  shape  conduit,  thru  stances  may  require, 
which  the  gases  are  admitted  into  the  tur-  In  elucidation  of  the  mode  of  operation  far  that  of  any  other  prime  mover,  it  hav- 
bine,  and  which  has  the  singular  property  let  it  be  assumed  that  the  medium  under  ing  been  demonstrated  in  practise  that  each 
of  permitting  their  passage  in  that  direc-  pressure  be  admitted  at  the  right.  Evi-  single  disk  of  the  rotor  is  capable  of  per- 
tion  only;  in  other  words,  uni-directionally.  dently  its  approximate  path  will  be  as  in-  forming  as  much  work  as  a whole  bucket- 
This  device  when  used  in  connection  with  dicated  by  the  dotted  line,  which  is  nearly  wheel  of  the  ordinary  type.  Besides,  a 
his  bucketless  turbine  produces  an  engine  straight,  that  is  to  say,  if  the  channel  be  number  of  other  advantages,  equally  im- 
which  may  be  explosively  operated  by  gaso-  of  adequate  cross-section  the  fluid  will  en-  portant,  make  it  especially  adapted  for 
line,  alcohol  or  other  fuels  and  is  abso-  counter  a very  small  resistance  and  pass 


Such  a machine  is  a thermodynamic 
transformer  of  an  activity  surpassing  by 
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100K  at  the  accompanying  diagram, 
Fig.  1,  of  a living  cell  in  the  process 
j of  dividing  into  two  cells.  What  is 
the  force  causing  the  cell  to  live, 
grow,  divide  and  grow  some  more? 
One  theory  is  that  it  is  electrical.  Life, 
electricity  and  gravitation  are  the  three 
most  mysterious  forces  in  nature,  and  life 
is  the  most  mysterious  of  the  three.  Elec- 
tricity can  be  isolated  and  studied ; gravita- 


Fig.  1.  “A.”  The  Force  Which  Causes  a 

Living  Cell  to  Reproduce  by  Dividing  in 
Two  is  First  Manifested  in  the  Part  C Called 
the  Centrosome.  “B."  By  Some  Mysterious 
Attraction,  Which  is  Possibly  Electrical 
Minute  Bodies  in  the  Fibres  of  the  Nucleus 
(Called  Chromosomes)  Are  Split  In  Two  and 
Pulled  to  the  Two  Parts  of  the  Centrosome. 
"C."  Then  the  Outside  Cell  Wall  Divides 
and  the  Two  Cells  are  Formed. 

tion  follows  rigorous  laws  which  are  par- 
tially known,  but  the  secret  of  life  has  de- 
fied the  efforts  of  science. 

The  human  body  is  made  up  of  countless 
millions  of  these  living  cells.  The  simplest 
one  of  them  can  do  all  and  more  than  man 
can  do  in  his  finest  scientific  laboratories. 
Every  cell  builds  easily  the  most  complex 
chemical  compounds  which  it  needs  to  sup- 
port life,  and  what  some  of  the  lower  an- 
imals can  do  is  astonishing.  The  gymnotus, 
or  electric  eel,  has  been  known  to  generate 
in  its  body  enough  electricity  to  give,  a 
severe  shock,  and  at  times  enough  to  Kill 
a horse.  The  firefly  generates  a kind  of 
light  without  heat  which  man  cannot  imi- 
tate. The  deep  sea  angler  is  one  of  the 
curiosities  of  science  as  it  carries  its  own 
electric  light  on  a long  proboscis  so  it  can 
see  to  eat  in  the  dark.  The  angler  is 
shown  in  Fig.  II,  and  the  light  is  generally 
carried  so  as  to  illuminate  its  protruding 
jaws. 

In  order  to  discover  what  life  is  the  first 
problem  is  to  discover  where  it  is.  This  is 
a discouraging  task.  The  biologist  exam- 
ines a living  cell  in  the  highest  powered 
microscope  but  fails  to  discover  the  secret. 
The  chemist  then  studies  the  compounds  of 
which  the  cell  is  composed  and  decides  the 
search  must  be  carried  still  deeper.  The 
physicist  begins  where  the  chemist  leaves 
off  and  searches  among  the  atoms  and  the 
minute  electrical  particles  of  which  they  are 
composed  only  to  find  the  answer  has 
slipt  thru  his  fingers. 

Life  could  not  exist  without  the  chemical 
changes  which  take  place  in  the  cell,  but 
what  is  it  that  causes  these  chemical 
changes?  The  startling  developments  of 
electrical  science  have  shown  us  that  all 
forms  of  matter,  both  living  and  non-living, 
are  composed  of  minute  electrical  particles 
called  electrons,  and  it  is  these  which  are 
the  probable  causes  of  all  chemical  action. 
One  of  the  most  important  chemical  proc- 
esses in  the  body  is  catalysis.  This  is  the 
wonderful  property  of  a minute  amount  of 
various  substances  to  cause  chemical  change 
without  being  used  up  themselves.  Ex- 
amples of  this  are  plentiful.  The  enzymes 
of  the  body  cause  the  digestion  of  food  in 
this  way.  Ptyalin  in  the  saliva  changes 
starch  to  sugar  similarly.  A small  amount 


of  invertase  may  transform  two  hundred 
thousand  times  its  own  weight  of  sugar. 
Various  glands  in  the  body  secrete  fluids 
such  as  adrenalin,  which  have  a similar  ac- 
tion and  which  are  the  accelerators  of  the 
body.  It  is  on  this  basis  that  Dr.  Serge 
Voronoff  recently  suggested  taking  glands 
from  apes  and  supplying  new  accelerators 
to  the  body  when  the  old  ones  are  worn 
out,  thereby  renewing  youth.  This  process 
of  catalysis  is  a familiar  one  to  the  chem- 
ist, and  if  chemical  change  is  due  to  the 
electrical  nature  of  atoms,  then  catalysis 
which  accelerates  these  changes  must  also 
be  electrical  in  nature. 

Growth  and  reproduction  are  the  essen- 
tials of  life,  and  evidently  in  reproduction 
the  living  force  is  passed  on  by  the  parent 
to  the  offspring.  How  this  is  done  in  a 
single  cell  is  shown  in  Fig.  I.  The  three 
most  important  divisions  of  the  cell  are  the 
body  of  the  cell,  the  nucleus,  and  the  cen- 
trosome. When  one  cell  gives  birth  to  an- 
other by  dividing  in  two,  the  dividing  proc- 
ess is  first  noticed  in  this  part  of  the 
cell  called  the  centrosome,  which  is  shown 
in  the  figure.  This  centrosome  divides  in 
two  and  the  parts  slide  around  to  opposite 
sides  of  the  nucleus  where  by  some  strange 
attraction  they  pull  the  nucleus  into  two 
parts,  and  the  whole  cell  divides,  forming 
two  small  cells  which  in  turn  grow  and 
divide  the  same  way.  This  is  about  all  we 
know  about  life  except  that  all  inherited 
qualities  are  carried  from  one  cell  to  the 
next  by  small  particles  called  chromosomes 
which  are  found  in  the  fibrous  network  of 
the  nucleus  as  shown. 

The  electrical  theory  of  this  process  of 
reproduction  is  that  the  two  parts  of  the 
centrosome,  which  are  the  first  to  divide, 
take  on  opposite  electrical  charges  and 
thereby  attract  the  chromosomes  from  the 
nucleus  by  electrical  attraction.  This  is  an 
interesting  theory  and  whether  it  is  the 
true  explanation  or  not  remains  to  be 
proved.  Scientists  have  been  able  to  do 
wonderful  things  but  they  have  not  been 
able  to  produce  life  from  non-living  matter 
which  does  not  contain  the  germ  of  life. 
This  has  been  often  tried.  By  chemical 
means  all  the  compounds  of  which  the  cell 
is  composed  have  been  analyzed,  then  by 
still  more  exacting  and  laborious  work  all 
of  these  compounds  have  been  reproduced 
by  artificial  means  in  the  laboratory.  A 
chemical  cell  can  actually  be  made  which  is 
like  the  original  cell  in  every  way  except 
that  it  will  not  assimilate  food.  The  chem- 
ical compounds  are  there  but  the  mysterious 
spark  of  life  is  absent. 

Not  long  ago  Prof.  Loeb  announced  that 
he  had  succeeded  in  making  a non-fertile 
frog’s  egg  hatch  and  the  frog  grow  by 
chemical  means.  This  was  done  by  cataly- 
sis, the  chemicals  stimulating  the  egg  to 
growth.  But  it  was  a real  egg,  and  con- 
tained the  spark  of  life  to  begin  with  even 
if  it  had  not  been  fertilized.  The  frog  was 
short  lived  and  evidently  the  chemical  stim- 
ulus was  only  momentary  instead  of  con- 
tinuous as  life  is.  The  same  experiment 
has  been  tried  on  artificial  eggs  made  in 
the  laboratory,  but  no  evidence  of  life  is 
found. 

Molecules  of  living  matter  are  for  the 
most  members  of  a class  to  which  the  name 
organic  is  given  because  it  was  one  time 
thought  they  did  not  exist  except  in  living 
bodies.  This  is  now"  known  to  be  untrue 
as  the  chemist  has  shown,  but  one  outstand- 
ing fact  is  that  these  seemingly  complex 
molecules  are  really  made  up  of  combina- 
tions of  a few  very  common  elements,  the 
four  most  important  of  which  are  carbon. 


oxygen,  hydrogen  and  nitrogen.  There  is 
nothing  mysterious  about  these  elements  by 
themselves  more  than  there  is  about  any 
other  elements.  In  fact  in  living  organism 
they  often  do  not  seem  to  have  as  much 
energy  as  they  do  in  some  other  form.  For 
example,  nitrogen  as  a constituent  of  high 
explosives  is  imbued  with  tremendous 
energy  and  is  a giant  in  strength,  while  in 
living  organism  it  is  meek  and  mild  in 


Fig.  2.  A Fish  that  Carries  Its  Own  Elec- 
tric Light.  The  “Deep  Sea  Angler.”  The 
Source  of  the  Energy  Supplying  the  Light 
Is  Thought  to  Be  Basically  Electrical;  or  of 
Nervous  Origin,  Which  is  Considered  Now- 
a-Days  as  Closely  Akin  to  Electricity  in  i 
Nature,  if  not  Wholly  So. 

character,  its  tremendous  energy  lying  dor- 
mant or  being  diverted  in  some  manner. 

The  most  striking  property  of  matter 
that  has  yet  been  discovered  is  radioactiv- 
ity. Even  some  of  the  commoner  elements  | 

have  been  found  to  be  radioactive,  and  it  is  I 

doubtful  whether  there  are  more  than  a i 
few  elements,  if  any,  to  which  this  property  i 
does  not  belong,  at  least  to  some  minute  i 
degree.  If  this  is  true  it  may  be  that  radio- 
activity is  one  of  the  forces  at  work  in  the 
living  cell  and  such  a discovery  would 
open  up  a new  realm  of  study  and  invest!-  i 
gation. 

Life  is  so  familiar  and  fundamental  a : 
process  that  it  is  almost  impossible  to  de- 
fine. There  are  no  words  more  fundamental 
in  which  to  explain  it.  It  has  been  said  | 
that  life  is  the  capacity  for  self-movement ; ! 

that  it  is  the  force  which  resists  death  ; that  i 
it  is  the  property  of  growing  things ; that  ' 
it  is  a reaction  continually  adjusting  the  i 

body  to  its  environment,  and  so  on.  These  ' 

all  express  a part  of  the  true  meaning  of 
life,  but  the  strange  thing  is  that  the  most 
of  these  would  also  apply  to  non-living  | 

matter.  The  atoms  of  a gas  have  the  ca-  i 

pacity  for  self-movement,  for  they  are  con-  I 

stantly  moving  and  their  energy  seemingly  | 
never  dies.  Crystals  grow  into  definite  i 

forms,  and  a stretched  spring  reacts  and  | 
pulls  back  against  a force,  moreover  in 
time  it  tires  just  as  a muscle  does. 

Not  only  biology,  but  chemistry,  physics 
and  all  the  other  sciences  have  contributed 
their  share  in  the  effort  to  solve  the  prob- 
lem of  life.  A single  living  cell  may  be 
composed  of  billions  of  atoms,  each  atom 
made  up  of  electrons.  Study  the  cell  by  it- 
self, or  the  atom,  or  the  electron,  and  the 
mystery  of  life  eludes  us.  It  is  not  in  a 
single  electron  or  a single  atom.  Neither 
is  it  in  any  mathematical  formula  or  phy- 
sical law.  The  ultimate  causes  back  of  the  i 
phenomena  of  life  are  too  fundamental  to  ' 
be  expressed  in  this  w'ay,  and  perhaps  too 
fundamental  to  ever  be  grasped  in  their  en-  ; 
tirety  by  the  finite  mind  of  man.  Certain 
it  is  that  the  trend  of  science  as  a whole  is 
toward  the  view  that  the  electron  and  elec- 
tricity are  basic  factors  in  all  processes, 
either  organic  or  inorganic. 


The  Electrical  Ex- 
perimenter was 
founded  in  May, 

1913,  seven  years 
ago,  to  supply  an 
insistent  demand  for  a 
class  of  literature  that  was 
not  represented  adequately 
in  America  at  the  time. 

The  experimenter,  elec- 
trical and  otherwise, — 
that  vast  horde  of  intel- 
lectual Americans,  in  whom 
the  physical  progress  of 
the  country  is  centred — 
had  but  scant  literature  to 
choose  from,  back  in  1913. 

The  Electrical  Experi- 
menter filled  that  want 
and  filled  it  completely. 

Its  success  was  instan- 
taneous, which  is  best 
shown  by  the  fact  that  it 
doubled  and  tripled  its 
circulation  year  after  year, 
till  at  this  moment  it  has 
reached  a total  of  close  to 
200,000  copies  a month. 

But  your  average  ex- 
perimenter wants  more 
than  experiments.  He 
wants  to  know  the  latest 
word  in  science,  the  new- 
est invention,  the  latest 
developments  in  the  realm 
of  human  endeavor.  He 
wants  to  know  what  the 
scientists  and  his  fellow 
workers  are  doing  the 
world  over,  and  he  wants 
these  facts  in  plain  En- 
glish, adequately  illus- 
trated. 

This  was  made  plain  to 
u3  during  our  second  year, 
and  we  began  adding  a 
“general”  section,  being 
urged  insistently  to  do  this 
by  our  readers.  We  kept 
on  adding  department  after 
department,  such  as  phys- 
ics, chemistry,  astronomy,  etc.,  until  by  the 
end  of  the  fourth  year,  our  title  “Electrical 
Experimenter”  had  become  a misnomer. 
While  we  have  constantly  kept  on  increas- 
ing all  of  our  electrical  departments,  keep- 
ing true  to  our  original  editorial  policy, 
there  came  a period  a few  years  ago, 
when  thousands  of  general  readers  — the 
“non-experirnenters,”  suddenly  discovered  a 
strong  appetite  for  our  magazine,  even  tho 
its  title  did  not  fully  describe  its  contents. 

The  business  man,  the  manufacturer,  the 
doctor,  the  professor,  the  student  and  count- 
less others  found  in  the  Electrical  Ex- 
perimenter an  intellectual  gold  mine,  sec- 
ond to  none.  The  Electrical  Experi- 
menter always  has  and  always  will  appeal 
to  the  thinking  class. 

When  we  found  out  two  years  ago  that 
the  general  public  began  buying  the  maga- 
zine, we  added  the  sub-title  “SCIENCE 
and  INVENTION.”  which  portrayed  the 
contents  of  the  magazine  more  adequately. 
There  was,  of  course,  no  change  of  policy 
at  that  time,  except  that  we  kept  on  enlarg- 
ing and  bettering  the  magazine  as  you  well 
know.  We  kept  all  of  our  old  friends  and 
supporters — the  ones  who  buy  the  Electri- 
cal Experimenter  mostly  for  the  experi- 
mental section,  and  we  added  besides  many 
thousands  of  new  readers  who  derived  their 
greatest  pleasure  from  the  other  “general 
science”  departments. 

But  we  are  out  for  the  half  million  mark, 
because  we  know  from  past  experience  that 
the  greater  the  circulation  the  better  we  can 
rnake  the  magazine,  the  more  text  we  can 
give,  the  better  we  can  satisfy  all  readers. 


But  our  old  misnomer,  the  title  Electri- 
cal Experimenter,  was  constantly  in  our 
way.  To  be  sure,  if  we  could  once  get  a 
man  to  take  a peep  at  the  inside  of  the 
magazine,  nine-tenths  of  our  battle  was  won. 
But  the  general  public  would  look  at  our 
cover  and  the  cryptic  words  Electrical 
Experimenter,  would  shoo  them  away! 
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Of  course,  we  could 
have  stuck  to  the  old  title 
and  in  years  the  public 
would  have  come  to  us  in 
increasing  numbers,  but 
at  a large  and  useless  cost 
to  us.  So  we  decided  to 
reverse  our  titles,  and  be- 
ginning with  the  August 
issue,  your  magazine  will 
be  known  officially  as 
“SCIENCE  and  INVEN- 
TION.” As  a sub-title  we 
will  continue  with  our 
good  old  standby  Electri- 
cal Experimenter,  as  you 
can  readily  see  from  the 
accompanying  illustration, 
which  represents  our  Au- 
gust cover. 

There  will,  of  course,  be 
no  change  in  our  Editorial 
policy.  We  will  continue 
bettering  and  enlarging  the 
magazine  just  as  we  have 
always  done.  We  will 
have  more  pages  and  bet- 
ter ones  for  the  experi- 
menter, and  more  and  bet- 
ter Science  and  Invention 
pages  for  the  general 
reader  in  quest  of  infor- 
mation and  who  can  not 
properly  exist  in  this 
changed  world  without 
keeping  abreast  of  every- 
day science. 

Electrical  Experi- 
menter {Science  and  In- 
vention) has  become  an 
American  institution  to- 
day. It  is  probably  the 
most  authoritative  maga- 
zine of  its  kind  in  the 
world.  It  reaches  every 
land  of  the  globe  and  is 
read  everywhere.  Our  ar- 
ticles have  and  are  being 
translated  constantly  into 
French,  German.  Ital- 
ian, Spanish,  Japanese, 
Dutch  and  even  Arabian.  In  America  there 
is  no  first-class  periodical  or  newspaper 
that  does  not  very  frequently  quote  from 
our  pages.  Publications  such  as  Literary 
Digest,  New  York  Times,  all  of  the  Hearst 
papers.  New  York  World,  New  York  Sun 
and  Herald,  New  York  Tribune,  New  York 
City  Mail,  New  York  Ewcanigr  Chicago 
Tribune,  Philadelphia  Inquirer,  Boston 
Post,  St.  Louis  Globe-Democrat,  Cincinnati 
Enquirer,  Cleveland  Plain-Dealer,  San 
Francisco  Chronicle,  Pittsburgh  Gazette- 
Times,  Boston  Globe,  Minneapolis  Star, 
Albany.  N.  Y.,  Argus,  De  Moines  Capital, 
Washington,  D.  C.,  Times,  Syracuse,  N.  Y., 
Herald.  Pittsburgh  Press,  Dallas,  Texas 
Times-Herald,  Rochester,  N.  Y.,  Herald, 
Lancaster,  Pa.,  Intelligencer,  Rome,  N.  Y., 
Sentinel,  Sterling  Vermont  Free  Press,  At- 
tleboro Sun,  Knoxville  Tribune,  Buffalo 
Commercial,  Atlanta  Constitution,  Baltimore 
News, — nearly  every  Sunday  magazine 
newspaper  section,  and  hundreds  of  other 
smaller  papers,  too  numerous  to  mention, 
constantly  quote  from  our  columns. 

There  is,  of  course,  a good  reason  for 
this.  Electrical  Experimenter  (Science 
and  Invention)  “has  the  goods.”  More- 
over, your  magazine  almost  invariably  has 
the  news  first — the  same  items  appearing 
later  in  other  periodicals.  That  is  why 
we  lead  and  why  Science  and  Invention 
shall  continue  to  lead  and  to  serve  you. 

We  have  won  your  confidence  in  the 
past,  and  we  believe  that  we  will  keep  it. 

We  thank  you  for  your  past  generous 
support  and  we  know  that  you  will  not 
find  us  wanting.  — The  Publishers. 
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By  ISABIEIL  M.  I^EWES,  M,A« 


of  U.  S.  Naval  Observatory 


At  Right:  The  Pleiades^ 
A Slowly  Drifting  Star 
Cluster  in  the  Milky 
Way  Comparatively  Near 
to  the  Solar  System.  It 
Is  Believed  That  the 
Nebulosity  Surrounding 
These  Stars  Shines  Partly 
by  Reflected  Light  from 
the  Stars  with  Which  It 
Is  Associated.  All  of  the 
Pleiades  Are  Very  Bril- 
liant Suns  from  Ten  to 
Two  Hundred  Times  More 
Luminous  Than  Our  Sun. 
Alcyone  Is  the  Brightest. 


Three  hundred  and  twenty  years 
ago  Giordano  Bruno  was  burned  at 
the  stake  for  his  audacity  in  believ- 
ing in  the  existence  of  other  worlds. 
A few  decades  later  the  famous 
astronomer  Galileo  was  forced  to  publicly 
recant  his  belief  that  the  earth  moved.  Yet 
the  truth  could  not  long  be  siipprest  by  such 
means,  and  since  those  dark  days  man’s 
advance  in  knowledge  has  been  so  rapid 
that  it  seems  to  us  to-day  in  this  wonder- 
ful age  of  scientific  discovery  almost  in- 
conceivable that  man  ever  believed  that  the 
earth,  a tiny  planet  of  a vast  solar  system, 
was  "the  hub  of  the  universe,”  the  fixt  and 
immovable  center  about  which  revolved  all 
the  heavenly  bodies.  Very  reluctantly,  how- 
ever, and  with  bitter  feeling  in  the  light  of 


Tlhe  Mottfloias  ©f  thi<s 


es 


astronomer  Bradley  was  endeavoring  to 
measure  this  common  distance  of  the  "fixt 
stars.”  Tho  he  failed  in  this  attempt  he 
made  the  important  discovery  that  the  ob- 
served positions  of  the  stars  are  affected 
by  the  fact  that  the  velocity  of  light  is  not 
infinite  but  takes  a definite  finite  interval 
of  time  *to  travel  a given  distance.  As  a 
result  the  stars  always  appear  displaced 
in  the  direction  of  the  earth’s  motion  around 
the  sun,  the  amount  of  the  displacement 
depending  upon  the  velocity  of  the  earth 
and  the  velocity  of  light.  This  “aberration 
of  light,”  as  it  is  called,  furnished  addi- 
tional proof  that  the  earth  revolves  about 
the  sun  and  was  one  more  nail 
driven  into  the  coffin  of  the  old 
Ptolemaic  theory  that  the  earth 
was  the  center  of  the  universe. 
Bradley  also  discovered  that 
the  positions  of  the  stars  were 
affected  by  the  wabbling  of  the 
earth’s  axis  called  its  “nuta- 
tion.” 


urements  of  modern  times.  It  is  only  thru 
measurements  of  the  greatest  refinement 
and  accuracy  that  it  is  possible  to  detect 
the  motions  and  distances  of  the  stars  and 
to  discover  the  wonderful  truths  about  the 
nature  and  structure  of  the  universe  that 
they  are  revealing  to  us  to-day. 

After  unsuccessful  attempts  extending 
over  several  centuries  the  distance  of  one 
of  the  nearest  stars,  the  faint  61  Cygni,  as 
it  is  catalogued,  was  finally  determined  by 
the  astronomer  Bessel  in  the  year  1838. 

This  star  is  about  ten  light  years  distant 
from  the  earth  which  places  it  about  six 
hundred  and  thirty  thousand  times  farther 
•away  from  us  than  the  sun ; that  is,  we 
would  have  to  travel  six  hundred  and  thirty 
thousand  times  the  distance  from  the  earth 
to  the  sun  to  reach  this  very  close  stellar 
neighbor  61  Cygni.  The  nearest  of  all  the 
stars  is  over  two  hundred  and  seventy  thou- 
sand times  the  distance  from  the  earth  to 
the  sun.  It  is,  therefore,  little  wonder  that 
the  early  astronomers  believed  that  the  stars 
were  fixt  in  space  since  even  the  nearest 
is  so  far  away  that  viewed  from  opposite 


Left  and  Center  Views: — A Spi- 
ral Nebula. — It  is  Estimated 
That  More  Than  Seven  Hun- 
dred Thousand  of  These  Ob- 
jects Are  Within  Reach  of 
Great  Telescopes.  They  Are 
the  Subject  of  Much  Discus- 
sion at  the  Present  Time.  It 
is  Unknown  Whether  They 
Are  “Island  Universes”  Far 
External  to  the  Milky  Way  Sys- 
tem of  Stars  and  Similar  in 
Form  to  It  or  Whether  They 
Are  Subordinate  to  Our  System 
of  Stars.  Both  Views  Have  Their 
Strong  Supporters  Among  Foremost 
Astronomers  of  Tc-day.  If  They 
Are  “Island  Universes”  We  Have 
Here  an  Excellent  Model  of  the  Milk; 

Way  System  of  Stars  to  Which  Our  S 
Belongs  as  Viewed  at  Right  Angles  to  the 
Line  of  Sight.  Viewed  Edgewise  the  Spirals 
Appear  Greatly  Flattened  and  Surrounded  by  a 
Band  of  Dark  Absorbing  Matter.  They  Are  Mov- 
ing in  the  Edge-wise  Directions  with  an  Average  Velocity  That  is  Twenty-five  Times  the 
Average  Velocity  of  the  Stars  or  480  Miles  Per  Second.  They  Are  the  Most  Rapidly  Moving 
Bodies  in  the  Heavens  and  Lie  Exterior  to  the  Milky  Way  in  the  Direction  of  Its  Poles. 

Their  Distances  Are  Not  Yet  known. 


positions  in  the  earth’s  orbit  its  angular  dis- 
placement amounts  to  only  one  and  a half 
seconds  of  arc.  Two  stars  separated  by 
one  hundred  and  sixty  times  this  an- 
gular distance  might  possibly  be  glimpsed 
as  two  distinct  stars  by  a person  with 
good  eyesight  tho  to  most  of  us  they 
would  appear  as  one  star.  Upon  the  meas- 
urement of  such  minute  angles  depended  a 
knowledge  of  the  distances  of  the  nearest 
stars. 


overwhelming  evidence  man  finally  gave  up 
his  long  cherished  idea  of  terrestrial  im- 
portance, and  when  finally  forced  to  move 
his  fixt  center  of  the  universe,  he  moved 
it  only  so  far  as  the  comparatively  near- 
by sun. 

This  center  he  then  regarded  as  fixt  in 
space,  still  holding  to  his  belief  that  the 
stars,  set  in  an  imaginary  celestial  sphere 
were  “fixt”  in  space  as  well  and  all  at  the 
same  distance  from  the  sun.  So,  scarcely 
two  hundred  years  ago  we  find  that  the 


Altho  in  the  days  of  Bradley  neither  the 
methods  of  observation  nor  the  instru- 
ments were  sufficiently  accurate  to  show 
the  minute  shifts  in  the  positions  of  the 
stars  that  reveal  the  individual  motions  of 
the  stars  and  the  distances  of  those  nearest 
to  us,  yet  the  discovery  of  the  two  large 
displacements  in  the  positions  of  all  the 
stars,  due  to  the  aberration  of  light  and  the 
nodding  of  the  earth’s  axis  were  of  the 
greatest  value,  for  they  were  a necessary 
step  in  the  direction  of  the  precise  meas- 


It  is  to  Sir  William  Herschel  that  we 
owe  the  discovery,  more  than  a hundred 
years  ago,  of  the  motion  of  the  sun  thru 
the  universe.  From  the  consideration  of 
a long  series  of  observations  of  the  posi- 
tions of  the  stars  this  famous  astronomer 
discovered  that  the  stars  in  the  direction  of 
the  constellation  Hercules  were  separated 
by  much  greater  angular  distances  than  the 
stars  diametrically  opposite  in  the  heavens. 
In  other  words,  the  stars  were  spreading 
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apart  in  one  portion  of  the  heavens  and  The  spectroscope  has  also  told  us  some  fully  twenty-five  fold.  They  possess,  more- 
crowding  together  in  the  opposite  direction  astonishing  facts  in  recent  years  about  the  over,  internal  motions  of  rotation  that  are 
and  he  rightly  interpreted  this  to  mean  that  velocities  of  the  spiral  nebulae.  almost  as  high  as  their  velocities  thru 

the  sun  was  moving  in  the  direction  of  the  According  to  the  measurements  of  Dr.  space.  These  results  have  been  corrobo- 
constellation  of  Hercules.  It  was  not  tin-  V.  M.  Slipher  of  the  Lowell  Observatory,  rated,  also,  by  other  observers  and  they 


of  this  motion  of 
the  sun  was  found 


til  the  spectro- 
scope was  applied  Left; — Photo  of  Globular  Cluster.  Thousands  of 
to  the  study  of  the  Suns,  Possibly  Hundreds  of  Thousands,  as  Large 
heavens  in  the  lat-  3Ud  Larger  Than  Our  Own,  Appear  in  This  Glo- 
t +tio  bular  Star  Cluster  Which  Is  Moving  Thru  Space 

ter  part  oi  ine  vVith  a Veiocity  Almost  As  High  As  That  of  the 
nineteenth  century  Spiral  Nebulae  and  Which  Is  Also  Far  Beyond  the 
that  the  amount  Regions  of  the  Milky  Way.  It  Has  Been  Estimated 
That  the  Globular  Clusters  Lie  Between  Thirty 
Thousand  and  Two  Hundred  Thousand  Light  Years 
Distant  from  the  Plane  of  the 
to  be  about  twelve  Milky  Way.  They  Are, 

„ j However,  Accord- 

and  a half  rniles  5^^^ 

per  second  or  tour  piey  spheric- 
times  the  distance  ally  Dis- 
from  the  earth  to  o v^e*^ 

the  sun  in  a year.  and  Be- 

It  is  to  Sir  Wil-  i°yv  tl 
Ham  Herschel  that 
we  also  owe  the 
discovery  of  binary 
systems  of  stars  in 
which  two  stars 
are  in  mutual  revo- 
lution about  their 
common  center  of 
gravity. 

Our  first  con- 
ception of  the  im- 
mensity and  gran- 
deur of  the  uni- 
verse dates  from 
the  time  of  the 
older  Herschel 
only  a century  or 
so  ago.  The  mys- 
terious nebulae  and 
star  clusters  were 
then  discovered,  the 
wonders  of  the  Milky 
Way  were  explored,  a new 
planet  and  satellites  in  our 
own  solar  system  were  dis- 
covered. It  was  found  that  the 
sun  and  the  stars  as  well  as  the 
planets  were  in  motion.  Neither 
sun  nor  earth  could  be  regarded  any 
longer  as  a fixed  point  in  the  universe. 


SOUTH 


s t r o ngly  support 
the  theory  that 
spiral  nebula;  are 
far  distant  ob- 
jects of  enormous 
size  and  mass  ex- 
terior to  our  own 
universe  of  stars 
and  similar  to  it  in 
form. 

Certain  observers 
have  gone  so  far 
as  to  attempt  to 
determine  the  mo- 
tion of  our  own 
stellar  universe  as 
a whole  relative  to 
these  spirals  and 
have  obtained  the 
t r e m e n dous  ve- 
locity of  three 
hundred  and  sev- 
enty-five miles  per 
second.  For  the 
Planetary  n‘“  universe  oi  the 
bula  Photo.  A fi^t  stars  and 
Drawing  By  the  immovable  sun 
Barnard  of  or  earth  of  the  as- 
the  Planetary  . r r 

Nebula  N.  G.  tronortiers  of  a few 
centuries  ago  we 
find  that  modern 
astronomical  dis- 
covery is  substi- 

..  tuting  the  vision  of 
These  Objects  r ■ 

Are  Com  para-  a universe  of  m- 
tively  Rare;  Only  conceivable 


Nebula  N.  G. 

C.  76  62  As 
Seen  Thru  40 
I nch  Y e r k e s 
RefractorShow- 
ing  Central  Va- 
riable Star. 


gran- 
deur and  immen- 
sity in  a state  of 


150  Are  Known  to 
Exist.  Their  Aver- 
age Velocity  Thru 
Space  Is  48  Miles  per  ceaseless  flux  and 
Sec.,  Which  Is  More  rbano-A 
Than  Three  Times  the  ' ^^rth,  an 


Our 


Average  Velocity  of  the 
Stars.  They  Are  in  Rapid  atom  spinning 

Some  about  on  its  axis 
Show  Signs  of  More  Compli- 
cated Internal  Motions.  A Cen- 
tral Star  Is  Nearly  Always  Seen. 


and  revolving  rap- 
idly around  a huge 
sun  that  is  equal 


With  the  application  of  the  spectroscope  these  mysterious  objects  are  moving  with  in  volume  to  more  than  a million  earths,  is 

to  the  study  of  the  heavens  toward  the  end  the  tremendous  average  velocity  of  four  carried  onward  with  this  sun  thru  a vast 

of  the  nineteenth  century  the  key  to  a hundred  and  eighty  miles  per  second,  which  universe  of  suns. 

treasure-house  of  knowledge  was  placed  in  exceeds  the  average  velocity  of  the  stars  Only  an  average-sized  star  among  several 


the  hands  of  the  astronomers  of  modern 
times  and  as  a result  we  are  now  learning 
more,  in  a few  decades,  about  the  wonders 
and  mysteries  of  the  heavens  than  was 
granted  to  man  to  learn  in  centuries  of 
earlier  endeavor.  Yet  it  is  the  feeling  of 
the  astronomer  of  to-day  that  he  is  only 
standing  on  the  threshold  of  knowledge  and 
that  the  greatest  of  all  discoveries,  that  of 
the  nature  of  matter  and  of  time  and  space 
is  yet  to  be  made. 

It  is  the  spectroscope  that  tells  us  so 
many  wonderful  facts  about  the  motions 
of  the  stars,  nebulae  and  star  clusters.  It 
tells  us  also  practically  all  we  know  about 
the  physical  condition  of  our  own  sun  and 
of  the  other  suns  of  the  universe,  their 
temperature  and  age,  and  the  peculiarities 
of  their  atmospheres. 

Some  of  the  most  wonderful  astronom- 
ical discoveries  that  have  been  made  in  the 
past  few  years  relate  to  the  distribution 
and  velocities  of  the  heavenly  bodies  as  re- 
vealed by  the  spectroscope. 

From  a systematic  study  of  all  the  va- 
rious types  of  stars  it  has  been  found  that 
the  velocity  with  which  a star  is  moving 
thru  space  is  intimately  associated  with  its 
type  of  spectrum  (see  Table  I).  The  most 
slowly  moving  of  all  stars  are  the  extremely 
hot  bluish  Orion  stars  with  an  average 


hundred  million  other  stars  is  this  huge  sun 
of  ours  moving  with  its  planet  family  thru 
the  regions  of  the  Milky  Way,  where  are  to 
be  found  not  only  moving  clusters  and 
I groups  of  stars,  speeding  along  their  way  in 
obedience  to  the  laws  of  motion  of  the  sys- 
tem to  which  they  belong,  but  also  strangely 
formed  nebulae  covering  vast  stretches  of 
space,  whirling  and  seething  internally  and 
shining  with  mysterious  light,  and  still  other 
stretches  of  dark  absorbent  matter  shutting 
off  the  rays  of  suns  beyond. 

The  extent  and  form  of  this  enormous 
system  of  stars  and  nebulae  and  the  laws 
, that  govern  the  motions  of  its  individual 
members  are  among  the  problems  that  the 
astronomers  of  today  are  attempting  to 
solve.  On  both  sides  of  these  regions  of 
the  Milky  Way  wherein  lies  our  own  solar 
system,  lie  other  vast  systems,  such  as  the 
globular  star  clusters,  composed  of  thou- 
sands, possibly  hundreds  of  thousands,  of 
suns,  the  Magellanic  clouds  which  resemble 
detached  portions  of  the  Milky  Way  and 
the  much  discussed  spiral  nebulae,  the  pos- 
sible “island  universes”  similar  to  our  own. 
All  of  these  external  systems  are  charac- 
terized by  extraordinarily  high  velocities. 
Not  only  is  their  speed  on  the  average 
twenty-five  times  as  high  as  the  speed  of 
the  stars  in  the  Milky  Way  system  of  stars, 
but  they  are  also  in  extremely  rapid  rota- 
tion. Assuming  that  these  vast  systems  are  in- 


velocity of  eight  miles  per  second.  The 
most  rapidly  moving  stars  are  the  deep-red 
stars  with  an  average  velocity  of  twenty-  5'^ Heavenly  dependent  of  and  analogous  to  our  own  uni- 
one  miles  per  second,  and  there  is  a regu-  system  of  the^'^Unlverse  and  as  Universally  verse  of  suns,  we  are  led  to  the  conclusion 
lar  progression  of  velocity  with  type  for  Taught  and  Accepted  for  Over  Fourteen  Cen-  that  our  sun  is  but  a stellar  atom  in  a huge 
all  stars.  The  reason  for  this  close  asso-  R"  ft'  spiral  star  system  flattened  toward  the  plane 

ciation  of  type  of  spectrum  with  velocity  whfch^Revo1ved*?n^  Order,  ^he^Mo'on,  Mer-  the  Milky  Way  and  that  the  Individual 
still  remains  undiscovered.  cury,  Venus,  Sun,  Mars,  Jupiter  and  Saturn.  (Continued  on  page  312) 


HOME-MADE  FIREWORKS. 


Generating  and  Col- 
lecting Hydrogen  and 
Oxygen  for  Explosion 
Experiments.  The  Bot- 
tle Is  Filled  With 
Water,  inverted,  and 
the  Gas  Collected  by 
Displacement  Method. 
Two  Parts  jf  Hydro- 
gen by  Volume  and 
One  of  Oxygen,  Are 
Used. 


OF  all  the  interest- 
ing demonstra- 
tions possible 
for  the  amateur 
chemist,  there 
are  none  that  make  a 
stronger  appeal  to  his 
imagination  than  those 
which  have  to  do  with 
fireworks  and  explosions. 
And  now,  too,  that  the 
old-fashioned  Fourth  of 
July  celebration  has  been 
largely  banned,  there  is  all 
the  more  reason  for  hav- 
ing an  elementary  knowl- 
edge of  the  chemistry  of 
"Pyrotechnics.”  There- 


Gen 

rin  Gas  by  Heat- 
ing a Mixture  of 
Manganese  Dioxid 
- - , ^ • and  Hydrochloric 

fore,  I propose  to  give  m ^cid  and  Collecting 
this  number  a large  quan-  in  Cylinder  by  Air 
Displacement 
Method.  This  Will 
Then  Be  Used  for 
the  Hydrogen 
Chlorin  Explosion 
Experiments. 


Ch 


rati 


use.  Always  keep 
phosphorus  under 
water,  cut  it  under 
water,  and  under  no 
circumstances  touch  it 
isAth  the  fingers.  In 
case  of  an  accidental 
phosphorus  burn, 
bathe  it  immediately 
with  potassium  per- 
manganat  solution  and 
continue  to  do  so  at 
frequent  intervals. 

Exfilosion  of  Alu- 
minum Powder  and 
Sodium  Peroxid:  An- 

other explosion  of 
consideralile  violence 
may  be  brought 
about  by  the  ac- 
tion of  water  on 
a mixture  of 


Exploding  a 
Mixture  of 
A I u minum 
Dust  and 
Sod  i'  u m 
Peroxid 
With  a Drop 
of  Water. 
Two  Glass 
Plates  Are 
Held  in  a 
Vertical 
Position  by 
Means  of 
Clamps  in 
F r o n t of 
the  T e s t- 
Tube  Con- 
taining the 
Mixture. 


tity  of  ammunition,  suit- 
able for  punctuating  the 
outbursts  of  youthful  pa- 
triotism and  for  satisfy- 
ing that  very  legitimate 
desire  for  explosions  and 
Noise ! 

Phosphonis  and  Potassium  Chlorat:  For 
a good  roof-lifting  explosion  that  will 
satisfy  every  requirement  of  a Fourth  of 
July  stunt,  try  the  following:  On  a brick 

or  anvil  place  as  much  powdered  potassium 
chlorat  as  you  can  get  on  the  point  of  a . 
small  knife  blade.  Then  over  this  pour  a 
few  drops  of  a strong  solution  of  yellow 
phosphorus  in  carbon  disulfid.  Wait  for  ^ 

the  solution  to  evaporate.  This  will  leave  ila  'e  a 

phosphorus  in  finely  divided  state  thruout  mixture  o 
the  potassium  chlorat  powder  and  presently  POwders  in  a ry 
a very  sharp  report  will  occur.  In  case  tube  and  clamp  the 
the  explosion  is  slow  in  coming,  strike  the 
mixture  with  a hammer  held  in  the  gloved 
hand  but  under  no  circumstances  touch  it 
with  the  fingers.  To  make  the  solution  of 
phosphorus,  pick  up  a piece  about  the  size 
of  a pea  with  pincers,  dry  it  gently  with 
a piece  of  filter  or  blotting  paper  and 
quickly  drop  it  into  a small  stoppered  bot- 
tle of  carbon  disulfid.  Shake  for  a few 
moments  and  the  solution  will  be  ready  for 


Exploding  Hydrogen 
and  Nitrogen  by 
Means  of  an  Electric 
Current,  Weighted 
Protective  Boxes  Are 
Placed  Around  the 
Flask  Containing  the 
Mixture,  so  as  to  Pre- 
vent Injury  Due  to  the 
Force  of  Explosion. 


test-tube  to  a ring  stand  or  other  support 
placed  behind  a glass  screen.  See  Fig.  1. 
Then  allow  one  drop  of  water  to  fall  on  the 
mass  from  the  end  of  a long  glass  tube. 
The  water  and  sodium  peroxid  react  to 
form  oxygen  whicli  unites  with  the  hydro- 
gen liberated  by  the  action  of  the  resulting 
sodium  hydroxid  on  the  aluminum.  The  re- 
sult is  an  explosion,  which  shatters  the  test- 
tube  ! 

Exfilosion  of  Lead  Nitrat  and  Sulfur: 
Place  in  an  unglazed  mortar  or  on  an  anvil 
equal  quantities  of  finely  powdered  lead 
nitrat  and  flowers  of  sulfur.  Holding  a 
pestle  or  hammer  in  the  gloved  hand,  rub 
the  mixture  vigorously  and  the  result  will 
be  a rapid  oxidation  of  explosive  violence. 

Exfilosion  of  Hydrogen  and  Oxygen: 
Hydrogen  and  ox3^gen  mixed  in  proper 
proportions  unite  with  tremendous  energ\’, 
accompanied  by  a very  loud  report.  To 
prepare  the  oxygen  and  hydrogen  arrange 
apparatus  as  shown  in  Fig.  2.  Fill  an  8- 
ounce  bottle  or  a small  flask  with  water 
and  invert  it  in  a basin  of  water.  First 
start  the  hydrogen  generator,  using  zinc 
and  dilute  sulfuric  acid  and  fill  the  bottle 
two-thirds  full  of  hydrogen.  Then  start 
the  oxygen  generator,  having  in  the  tube 
a mi.xture  of  potassium  chlorat  and  man- 
ganese dioxid,  and  fill  the  remaining  one- 
third  of  the  bottle. 

Keeping  the  bottle  mouth  downward,  lift 
it  from  the  basin  and  quickly  insert  in  it 
a solid  rubber  stopper  carrying  about  it  a 
loop  of  No.  30  iron  wire.  To  the  ends  of 
the  wire  fasten  two  3-foot  lengths  of  No. 
18  copper  wire  and  connect  them  with  a 
key  and  a half-dozen  dry  cells.  Place  the 
bottle  under  a small  thin  walled  box  and 
over  this  place  a larger  heavier  box  rais- 
ing it  on  blocks  about  an  inch  from 
the  floor  or  table  as  shown  in  Fig.  3. 
Close  the  circuit  and  the  iron  wire, 
heated  to  incandescence  by  the  large 
flow  of  current,  will  ignite  the  mix- 
ture of  hydrogen  and  oxygen.  The 
explosion  will  give  a very  loud  re- 
port and  will  probably  shatter  the 
inner  box.  (It  will  be  safest  not  to 
connect  the  cells  until  the  bottle  has 
been  covered.) 

Nitrogen  lodid:  An  explosive  of 
extreme  sensitiveness  and  one  which 
will  give  no  end  of  amusement  can 
be  made  from  the  reaction  of  iodin 
and  strong  ammonia  water.  Place 
a few  cubic  centimeters  of  the 
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strongest  ammonia  in  the  bottom  of  a test 
tube  and  mix  with  it  an  equal  quantity  of 
very  concentrated  tincture  of  iodin.  The 
tincture  of  iodin  can  be  made  by  shaking 
crystals  of  iodin  with  a little  alcohol  and 
continuing  to  do  so  until  a considerable 


snif/u/r)  perojr/tfe 
F/g  1 

Fig.  1 — Technique  Empioyerl  in  Exploding 
Aluminum  Powder  and  Sodium  Peroxide  by 
Means  of  a Drop  of  Water. 


quantity  has  been  dissolved.  When  am- 
monia and  iodin  solutions  are  mixed,  a 
precipitate  of  nitrogen  iodin  in  the  form  of 
a black  powder  immediately  separates. 

This  compound,  however,  is  not  at  all 
explosive  unless  it  is  thoroly  dry.  But  in 
that  condition  it  is  exceedingly  unstable 
and  only  a very  small  amount  is  necessary 
to  demonstrate  this  instability  and  the 
large  quantity  of  energy  that  it  contains. 
Therefore,  shake  up  the  contents  of  the 
test  tube  and  pour  successive  small  por- 
tions onto  folded  filter  papers.  To  dry 
these  will  require  at  least  two  hours. 

When  dry  tickle  one  of  the  papers  with 
a long  feather  and  even  this  slight  frictio  i 
will  cause  the  nitrogen  iodid  to  explode 
with  a sharp  report. 

Blow  upon  another  portion  thru  a long 
glass  tube  and  the  sudden  puff  of  air  will 
cause  it  to  explode. 

Hold  one  of  the  papers  with  the  tongs 
and  quickly  depress  it  over  a Bunsen 
flame.  The  violence  of  the  explosion  will 
extinguish  the  flame. 

If  placed  on  chairs  or  tables  of  a room 
any  unusual  jar  like  that  caused  by  the 
shutting  of  a door  or  heavy  treading  upon 
the  floor  will  cause  the  iodid  to  explode. 

Always  make  these  explosions  at  long 
range  and  when  you  are  thru  with  them  be 
sure  that  none  of  the  stuff  is  left  lying 
about. 

Old-Fashioned  Gunpoivder:  Before  the 

days  of  modern  high  power  explosives  gun- 
powder was  the  product  of  suffur  and 
charcoal,  two  easily  oxidized  substances, 
together  with  the  strong  oxidizing  agent, 
potassium  nitrat.  Therefore,  to  prepare 
powder  of  this  sort,  thoroly  mix  30  grams 
of  finely  pulverized  potassium  nitrat  with 


5 grams  each  of  powdered  charcoal  and 
flowers  of  sulfur.  Place  the  mixture  on  a 
square  of  asbestos  and  ignite  with  a long 
wax  taper. 

Spontaneous  Combustion:  Over  a filter 

paper  or  some  piece  of  absorbent  paper 
pour  a little  of  the  solution  of  carbon  di- 
sulfid  and  yellow  phosphorus  used  in  the 
first  demonstration  described  in  this  article. 
Then  wave  the  paper  to  and  fro  in  the  air 
and  in  a few  moments  it  will  begin  to  smoke 
and  spontaneously  take  fire.  As  the  car- 
bon disulfid  evaporates,  it  leaves  the  phos- 
phorus in  a finely  divided  state  over  the 
surface  of  the  paper,  and  its  rapid  oxida- 
tion soon  generates  enough  heat  to  bring 
the  phosphorus  to  its  kindling  temperature. 

Touch  Paper:  For  use  as  fuses  in  a 

number  of  the  ignition  experiments  in  this 
article,  a quantity  of  touch  paper  will  be 
found  desirable.  It  can  be  made  by  satu- 
rating strips  of  filter  paper  or  blotting 
paper  in  a strong  solution  of  potassium 
nitrat  and  allowing  them  to  dry.  One  of 
these  strips  will  burn  like  the  fuse  of  a 
firecracker  and  it  cannot  be  extinguished 
by  blowing.  See  Fig.  4. 

Red  Fire:  In  separate  containers  finely 

powder  1 gram  of  potassium  chlorat  and 
11  grams  of  strontium  nitrat.  (They  must 
not  be  powdered  together.)  Mix  them 
with  4 grams  of  flowers  of  sulfur  and  Yz 


Fig.  2 — Collecting  Hydrogen 
Generated  by  the  Action  of 
Sulfuric  Acid  Upon  Zinc. 
Generating  Oxygen  and 
Collecting  It  in  a Manner 
Similar  to  the  One  Em- 
ployed Above. 
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F/g.  5 

Fig  4 — The  Very  Simple  Method  Employed 
in  Igniting  Powder  With  Touch  Paper. 
Fig.  5 — Igniting  Flash  Powder  by  Means  of 
Electricity. 


Alcohol- 


Fig.  6 — Combustion  of  Alcohol  in  an  Atmos- 
phere of  Ozone.  The  Alcohol  Is  in  a Test- 
Tube  at  the  End  of  a Protective  Stick. 


gram  of  lampblack.  Place  the  mixture  on 
an  asbestos  square  and  insert  in  the  top 
of  the  conical  heap  a fuse  of  touch  paper. 
Upon  ignition  an  intensely  red  flame  re- 
sults and  one  of  great  brilliancy  in  a dark- 
ened room. 

Green  Fire:  Observing  the  same  precau- 

tions as  in  the  previous  experiment,  mix 

3 grams  of  pulverized  potassium  chlorat 
with  8 grams  of  finely  powdered  barium 
nitrat  and  3 grams  of  flowers  of  sulfur. 
Place  the  mixture  on  asbestos  and  ignite 
with  touch  paper.  A brilliant  green  results. 

Purple  Fire:  Mix  in  finely  powdered 

condition  2 grams  of  copper  sulfate, 
grams  of  flowers  of  sulfur  and  15  grams 
of  potassium  chlorat.  Ignite  on  asbestos 
with  touch  paper  or  a long  taper. 

A blue  flame  may  be  obtained  by  ignit- 
ing a mixture  of  2 grams  of  powdered 
charcoal,  2 grams  of  cupric  chlorid  and 

4 grams  of  potassium  chlorat. 

Flash  Powder:  A flash  light  of  blind- 

ing intensity  can  be  produced  by  the  igni- 
tion of  a mixture  of  equal  parts  by  volume 
of  finely  powdered  potassium  chlorat  and 
magnesium  dust.  In  lighting  this  mixture, 
however,  netrer  attempt  to  do  so  with  a 
match.  Instead  use  a long  wax  taper  or  a 
piece  of  touch  paper.  The  combustion 
comes  with  great  suddenness  and  otherwise 
a severe  burn  would  be  incurred.  Flash 
powder  made  in  this  way  will  give  excel- 
lent results  in  photography  work. 


Ignition  by  Electricity:  A very  safe 

method  and  an  interesting  one,  too,  for 
igniting  a combustible  mixture  is  by  means 
of  electricity.  Cover  a six-inch  square  ot 
wood  with  asbestos  paper  and  mount  on  it 
two  brass  binding  posts.  Between  the  posts 


Fig.  3 — Showing  the  Position  of  the  Flask 
and  the  Protective  Boxes,  Preparatory  to 
Closing  the  Circuit  Which  Will  Explode  the 
Mixture  of  Hydrogen  and  Oxygen  in  the 
Flask. 


insert  a piece  of  No.  30  iron  wire  and  on 
this  wire  place  the  heap  of  combustible 
powder,  whatever  it  may  be.  Then  con- 
r.ect  with  the  binding  posts  by  means  of 
medium  size  copper  wire  a half  dozen  dry 
cells,  inserting  a key  of  some  sort  in  the 
circuit.  Upon  closing  the  key  the  iron 
wire  will  be  heated  to  Incandescence  and 
the  mixture  will  ignite.  See  Fig.  5. 

A Sparkler:  If  a stick  of  potassium 

chlorat  is  rubbed  on  the  igniting  surface 
of  a safety  match  box,  a shower  of  sparks 
will  be  thrown  off. 

Combustion  in  Osone:  In  the  bottom  of 
a tumbler  place  1 gram  of  powdered  potas- 
sium permanganat  and  moisten  it  with  a 
few  drops  of  water.  Into  the  bottom  of 
the  tumbler  pour  2 cubic  centimeters  of 
concentrated  sulfuric  acid  and  follow  it 
with  1 cubic  centimeter  of  alcohol  poured 
from  a test-tube  attached  to  the  end  of  a 
long  stick  as  in  Fig.  6.  A combustion  of 
almost  explosive  violence  follows,  due  to 
the  presence  of  ozone. 

Sift  a pinch  of  sulfur  into  another  tum- 
bler prepared  in  the  same  way  and  it  will 
immediately  be  ignited. 

Into  a third  tumbler  of  the  mixture  dip 
a glass  rod  and  touch  it  to  the  wick  of 
an  alcohol  lamp.  It  will  ignite  at  once. 

Combustion  of  Sugar  and  Potassium 
Chlorat:  Being  careful  to  avoid  friction 

carefully  mix  equal  quantities  of  finely 
powdered  potassium  chlorat  and  cane 
sugar.  Then  saturate  a small  piece  of 
asbestos  paper  with  concentrated  sulfuric 
acid  and  holding  it  with  the  tongs  drop  it 
on  the  mixture  placed  on  a square  of  as- 
bestos board.  A very  rapid  combustion 
accompanied  by  an  intensely  blue  flame  re- 
sults. 

Explosion  of  Sodium  Pero.vid  and  Char- 
coal: Mix  equal  quantities  of  dry  sodium 

(Continued  on  page  315) 


Feg.  7 

Fig.  7 — Generating  Chlorin  and  Placing  It 
Into  a Cylinder  by  Displacing  the  Air,  Chlo- 
rin Being  a Much  Heavier  Gas,  Pours  Down* 
ward  Very  Readily. 
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A NEW  WAVE  AND 
CURRENT  MOTOR 


the  air  pumps  on  the  shore  were  utilized 
directly. 

This  scheme  can  also  be  utilized  in  the 
way  Mr.  Gilman  is  now  using  it;  that  is. 
by  pumping  the  water,  but  instead  of  pump- 
ing it  into  a reservoir  for  drinking  or  other 
purposes  a large  battery  of  these  pumps 
could  be  employed,  all  of  them  pumping 
water  into  a large  tank  or  reservoir  ele- 
vated at  an  appreciable  height,  so  as  to  give 
shown  in  two  of  the  the  water  a good  head  pressure.  The  water 
accompanying  photos  can  then  be  taken  from  this  reservoir  thru 
a suitable  penstock  or  pipe  to  a water  tur- 
bine, and  in  this  way  the  intermittent  char- 
acter of  the  water  impulses  transmitted 
from  the  wave-operated  shore  pumps  would 
be  eventually  transformed  into  a steady 
power,  owing  to  the  great  quantity  of  water 
impounded  into  the  reservoir  as  becomes 
clear  on  second  reflection. 


Considering  the  de- 
velopment of  water- 
power from  streams, 
rivers  and  even  the 
motion  of  the  ocean 
waves,  we  may  before 
going  further  take  no- 
tice of  the  invention 


and  also  in  diagram 
at  Fig.  1.  This  new 
water-power  plant  is 
the  invention  of  Mr. 
F.  L.  Gilman,  of  Los 
Angeles,  Cal.  It  is 
so  constructed  that 
when  anchored  in  mid- 
stream the  pivoted 
floats,  of  which  there 
are  two,  are  caused  to 
sway  back  and  forth, 
and  in  doing  so  this 
action  causes  the  oper- 
ation of  two  pistons. 
The  pistons  of  the 
model  here  shown 


COMPUTING  THE  HORSE-POWER  OF 
STREAMS. 

Resuming  the  subject  of  developing 
water-power  by  wheels  or  turbines,  we  may 
turn  to  the  commonest  arrangement  met 
with  in  practise,  that  of  harnessing  a brook 
or  small  river  to  a turbine.  One  of  the 
simplest  ways  of  doing  this  is  seen  at  Fig. 
have  a stroke  of  22  2,  where  a dam  is  placed  across  the  stream 
inches  and  pump  80  ‘ ' 

gallons  of  water  a 
minute  thru  a three- 
inch  pipe  to  a height 
of  18  feet. 

In  the  diagram  Fig. 

1 a modified  arrange- 
ment of  this  water- 
power engine  is 
shown,  according  to 
the  writer’s  idea. 


The  Two  Photographs  Herewith  Show  One  of  the  Latest  Inventions 
In  Water-Power  Utilization,  as  Devised  by  Mr.  F.  L.  Gilman,  of  Los 
Angeles,  Cal.  The  Device  Is  so  Constructed  That  When  Anchored 
in  Midstream  the  Pivoted  Floats,  of  Which  There  Are  Two  Series 
as  Shown  in  the  Photos,  Are  Caused  to  Sway  Back  and  Forth,  and 
in  Doing  so  This  Action  Causes  the  Operation  of  Two  Pistons.  The 
Pistons  in  the  Model  Here  Illustrated  Have  a Stroke  of  22  Inches 
and  Pump  80  Gallons  of  Water  Per  Minute  Thru  a Three-Inch  Pipe 
to  a Height  of  18  Feet.  See  Also  the  Diagram  Below. 
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A S the  Springtime  rolls  around,  the 
/%  young  experimenter’s  fancy  lightly 
j \ turns  not  to  “thoughts  of  love,”  as 
^ the  poet  has  it.  but  frequently  to 
more  scientific  thoughts,  and  where 
the  dreamy  thoughts  of  Spring  are  in- 
fluenced by  a babbling  brook,  the  minds  of 
those  with  a scientific  trend  cannot  resist 
the  temptation  to  harness  the  power  con- 
stantly going  to  waste  in  brooks,  rivers  and 
ponds. 

Some  time  ago,  or  to  be  exact,  in  the 
July  and  August,  1916,  issues  of  this  jour- 
nal, the  writer  had  the  pleasure  of  pre- 
senting an  exhaustive  article  dealing  with 
the  design  and  the  construction  of  water- 
wheels both  large  and  small,  as  well  as 
complete  electric  generating  plants  driven 
by  water-power.  In  the  present  discussion 
the  highly  technical  and  mathematical  fea- 
tures necessary  in  carrying  out  a first-class 
design  of  high  efficiency  water-wheel  will 
be  ignored,  and  those  interested  in  these 
details  can  consult  their  back  numbers  or 
look  the  matter  up  in  the  files  at  their  local 
library. 


engine  or  motor,  which  in  turn  may  drive  a 
dynamo  or  operate  machinery  directly  con- 
nected to  the  prime  mover.  In  this  way  a 
steady  pressure  of  air  is  available  at  all 
times  to  operate  the  pneumatic  engine  or 
motor  which  would  not  be  the  case  if  the 
fluctuating  air  pulses  coming  directly  from 


far  enough  up-stream  from  the  turbine  to 
get  sufficient  head  in  feet  to  operate  it. 
Every  foot  head  of  water  creates  a pres- 
sure of  .433  pound  per  square  inch.  Hence 
a 20-foot  head  or  drop  in  the  water  would 
give  8.66  pounds  pressure  per  square  inch, 
etc.  This  relation  is  clearly  shown  in  table 
No.  1 at  the  end  of  this  paper. 

One  of  the  first  considerations  in  placing 
a water-power  plant  of  any  size  is  to  see 
whether  or  not  a sufficient  quantity  of 
whereby  the  alternate  water  is  available  in  dry  seasons,  etc.,  to 
action  of  each  of  the  operate  the  wheels  or  turbines.  Firstly, 
the  gallons  or  cubic  feet  of  water  per  sec- 
ond or  minute  required  to  operate  the  tur- 
bine is  required  to  be  known.  This  is  given 
in  the  tables  here  presented,  or  also  it  may 
cylinders  is  forced  in-  be  obtained  from  the  manufacturers  of  tur- 
to  a large  air  storage  bine  wheels. 

tank.  From  here  the  Secondly,  the  amount  of  water  available 
comprest  air  under  a per  second  or  minute,  etc.,  from  the  brook 
considerable  pressure  or  stream  is  to  be  ascertained  if  the  plant 
enters  the  pneumatic  is  to  run  regularly,  regardless  of  dry  sea- 
sons and  the  like.  We  know  that  the  cubic 
feet  of  water  flowing  per  second  is  found 
by  multiplying  its  velocity  by  a given  point 
in  feet  per  second  by  the  cross-sectional 
area  of  the  stream  at  that  point  in  square 
feet  or  the  “wet-perimenter”  as  it  is  termed. 
Hence,  if  we  place  a wood  float  consist- 


two  or  more  pistons 
is  caused  to  compress 
air.  Each  pulse  of  air 
from  the  respective 
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Air  Storage  .-= 
Tank 


Check  Air  Being 
Valve  Open  Comprecsec! 


Diagrammatic  View  of  Mr.  Gilman’s  New  Invention  Showing  the  Position  of  the 
Anchored  Float  Levers  in  Midstream  and  How  the  Alternate  Swinging  to  and  fro 
of  the  Floats  Cause  the  Pistons  to  Work  in  and  out  of  the  Two  Cylinders.  Instead 
of  Pumping  Water,  the  Author  Suggests  the  Pumping  of  Air  Into  a Storage  Tank, 
Which  Could  Then  Operate  a Comprest  Air  Engine  and  Dynamo,  to  Supply  Electric 
Lights,  Etc.  The  Floats  Reverse  When  They  Reach  One  Side  of  the  Stream,  and 
Then  Swing  to  the  Other  Side;  Then  Reverse  Again  and  Go  Back,  Et  Cetera, 


Gate  Hers  Water  Rises  to  .PamOafe^ 


ToiilRace 
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Penstock  Open  or  CPsed  p,^rnOate\  Lake. 
Slight-  Pom  Orade ,; 


Fig.  2.  This  Illustration  Shows  Several  Modern  Features  of  Small 
Water  Power  Plants  Which  Should  Be  Studied  Carefully  Wherever 
Water  Power  Is  to  Be  Supplied.  Various  Arrangements  of  Over- 
shot Water  Wheels  as  Well  as  Small  Turbines  Are  Shown  at  Figs. 
A,  B,  C and  D.  Water  Power  Is  One  of  our  Greatest  Natural  Re- 
sources and  One  Which  We  Constantly  Ignore,  Preferring  to  Buy 
Coal  or  Gasoline  for  Driving  Engines,  All  of  Which,  of  Course,  Rep- 
resents an  Unpardonable  Waste  of  Natural  Power.  Brazil  Has  De- 
veloped Its  Natural  Water  Power  More  Than  Any  Other  Country. 
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in  square  feet  which  gives  us  the  number 
of  cubic  feet  available  in  the  stream  per 
minute.  We  next  multiply  the  number  of 


the  water  can  readily  pass  away  without 
causing  “back  pressure’’  on  the  turbine. 
The  discharge  pipe  if  provided  should  he 
as  large  at  least  as  the  discharge  opening 
in  the  motor.  No  great  pressure  is  present 
here,  so  a sheet  iron  pipe  is  sufficient  for 

ing  of  a round  stick,  weighted  at  its  base  feeding  the  turbine  or  water-wheel  enters  motors.  , r ,,  , r 

so  as  to  just  clear  stones,  etc.,  at  the  bot-  the  stream  as  shown,  preferably  placing  a ■ ^ } eoretical  or  fu  1 horsepower  of  a 

tom  of  the  stream,  and  we  time  this  float  gate  at  the  head  of  it  and  a screen  of  iron  stream  is  calculated  as  follows : First 

as  it  is  carried  down-stream  from  one  fixt  bars  in  a wood  or  metal  frame  to  prevent  *^^vmg  found  the  amount  of  velocity  in  feet 

point  to  a second  fixt  point,  then  its  speed  sticks,  stones,  etc.,  from  entering  the  pen-  minute  of  t e water  which  is  equivalent 
and  also  that  of  the  current  of  water  is  stock  is  placed  ahead  of  the  gate  as  shown,  ^Ppi'oximate  y to  75  per  cent  of  the  ob- 
readily  deduced.  A common  figure  for  The  penstock  is  depicted  at  Fig.  3-A  and  floats,  owing 

streams  is  6 to  15  second  feet,  meaning  B in  detail.  It  can  be  either  open  or  closed.  near  the  edges 

that  the  float  when  timed  traversed  a dis-  The  open  ones  are  commonly  made  of  white  deeper  down  in  the  stream  does  not 

tance  of  6 feet  in  one  second.  Several  time  pine  tongue  and  grooved  planking,  con-  i mam  channel, 

values  should  be  observed  at  various  times  Crete,  steel,  etc.,  and  the  closed  ones  are 
of  the  season  and  an  average  of  the  lot  usually  of  steel  pipe  or  wooden  staved  pipe, 

taken.  Sometimes  the  minimum  value  de-  strengthened  with  iron  hoops  around  it. 

termined  is  taken.  The  current  velocity  Of  course,  the  penstock  must  have  a pitch  ,■  r . ■ ^ i.  - 

having  thus  been  found,  the  volume  of  dow'iiward  toward  the  turbine,  and  it  is  cubic  feet  per  mmute  by  62.3  pounds  (the 

water  passing  per  second  in  cubic  feet  is  carried  sufficiently  far  down-stream,  so  that  ^ , cim'S  ^ 

found  by  multiplying  its  value  by  the  aver-  the  pressure  head  obtained  at  the  turbine  h ^ divide 

age  width  and  depth  of  the  stream  in  feet  wheel  is  sufficient  to  drive  it  at  the  required  oo.tuu. 

at  the  section  timed.  speed  and  torque.  The  head  in  feet  is 

The  quantity  of  water  is  generally  meas-  the  “vertical  height”  the  water  drops  thru  EXAMPLE  OF  STRE^AM  H.P.  DETERMINA- 

ured  on  small  streams  by  means  of  the  in  descending  from  the  entrance  to  the  t ^ i i i i 

“Wier,”  which  is  explained  together  with  penstock  to  the  turbine  wheel.  For  small  Let  us  take  an  example . suppose  we  have 
formulas  for  its  use  in  any  text-book  on  plants  it  is  well  to  figure  the  penstock  to  ® deep  b}'  five  feet  wide 

the  subject.  carry  about  twice  the  cubic  feet  of  water  that  the  average  mean  velocity  observed 

The  plant  layout  is  shown  at  Fig.  2.  per  minute  required  by  the  turbine  as  the  vvatchmg  floats  dropt  into  the  water  and 
An  overflow  gate  is  best  placed  on  the  penstock  probably  will  not  always  flow  en-  Passing  over  a measured  distance  between 
dam,  but  some  builders  . arrange  for  the  tirely  full.  three  feet  per  second  or  180 

water  to  spill  over  the  dam  only  when  the  It  is  very  important  that  the  tail-race  or  . minute,  ihen  following  the  rule 

lake  is  full.  The  dam  can  be  made  of  con-  passageway  provided  for  carrying  away  the  multiply  1,800,  the  number  of 

Crete,  stone  or  stone  and  earth,  wood,  etc.,  discharged  water  from  turbines  and  water-  mmute  times  oz.3  tim«  the 

as  convenience  dictates.  The  penstock  wheels  be  made  sufficiently  large  so  that  which,  let  us  say,  is  10  feet.  Divid- 

ing the  total  product  of  these  terms  by 

r/ume.  ~ -•  * 


33,000,  we  obtain  33,9  or  nearly  34  horse- 
power. The  average  efficiency  of  a water- 
wheel is  about  75  per  cent  and  hence  the 
actual  horsepower  which  we  may  realize 
from  such  a stream,  giving  us  a steady  flow 
of  water  under  the  above  depth,  width  and 
velocity  dimensions — then  75  per  cent  of 
33.9  h.p.  gives  us  27.2  net  horsepower.  Re- 
ferring to  tables  giving  the  horsepower  of 
standard  makes  of  water  turbines,  we  find 
that  to  develop  this  horsepower  it  would 
be  required  to  use  a 27-inch  diameter  spe- 
cial steel  turbine  wheel  of  the  Jonval  type. 
This  wheel  would,  under  a 10-foot  head,  at 
220  revolutions  per  minute,  consume  1,854 
cubic  feet  of  water  per  minute  and  deliver 
26.34  h.p.  at  the  shaft.  This  size  turbine 
will  use  172  square  inches  of  water  at  the 
intake.  If  a water-wheel,  either  home- 
made or  of  the  regular  commercial  type, 
constructed  of  steel  or  wood  is  to  be  em- 
ployed, then  we  will  have  to  figure  out  in 
accordance  with  some  of  the  rules  and 
simple  formulae  given  in  the  previous  article 
referred  to  above  how  to  determine  the 
(Continued  on  page  312) 


Side  and  Front  Views  of  a Typicai  Overshot  Water  Wheei  Which  Can  Be  of  the  Home- 
Made  Type,  it  Is  Shown  Driving  an  Eiectric  Lighting  Generator.  It  Is  Best,  However, 
to  Drive  the  Dynamo  with  a Belt  and  Connect  It  Indirectly  to  the  Water  Wheel  Unless 
a Very  Steady  Supply  of  Water  Is  Available  for  Driving  the  Wheel;  Otherwise,  There 
Would  Likely  Be  Too  Great  a Fluctuation  in  the  Voltage,  Which  of  Course  Would  Be 
Noticeable  at  the  Lamps.  The  Next  Installment  Will  Illustrate  and  Describe  a Very 
Excellent  Arrangement  for  Dynamo  Drives,  Together  With  an  Automatic  Speed  Regu- 
lator To  Be  Connected  to  the  Sluice  Gate. 


By  JESSE  Jo  MEFFEE 

CHIEF  MACHINISTS’  MATE.  U.  S.  N. 


Most  of  tlie  small  storage  batteries 
are  constructed  to  give  a heavy 
initial  output  required  for  auto 
starters,  auto  ignition,  etc.  This 
type  of  battery  is  usually  of  the 
1300°  Specific  Gro^iity  class.  In  other 


trolyte.  It  is  Particularly  Useful  for  Ignition 
Batteries. 

words,  the  specific  gravit\-  of  the  elec- 
trolyte should  be  over  1300°  when  the  bat- 
tery is  fully  charged.  The  cells  composing 
a battery  of  this  type  are  very  compact 
and  there  is  very  little  room  for  electro- 
lyte. It  is  on  account  of  this  lack  of  space 
that  the  gravity  of  the  electrolyte  is  higher 
than  the  larger  type  of  battery  called  the 
1200°  batterj^  In  the  1300°  type,  the  volt- 
ages run  anywhere  from  4 to  12  volts  per 
battery,  depending,  of  course,  upon  the 
number  of  cells.  In  the  1200°  class  the 
voltage  varies  according  to  the  use  that 
the  batteries  may  be  put  to,  hut  where  they 
are  intended  to  be  easily  handled,  each  cell 
is  separated.  In  both  types  of  battery  the 
voltage  for  a single  cell  immediately  after 
full  charge  is  from  2.3  to  2.2.  ,A.fter  a short 
time  this  value  drops  to  about  2 volts.  The 
amperage  of  the  1300°  battery  ranges  from 
40  to  80  amps,  while  that  of  the  1200°  bat- 
tery may  be  anywhere  from  100  amps  per 
hour  up,  depending  upon  the  size  and  quan- 
tities of  the  plates.  The  principal  use  of 
the  1200°  battery  is  for  electric  lighting 
outfits  and  in  all  places  where  long  usage 
before  recharging  is  of  more  importance 
than  portability. 

Fundamentally  both  types  of  batteries 
are  the  same  as  far  as  the  component  parts 
are  concerned.  Of  course  the  1300°  bat- 
tery is  much  lighter  than  the  1200°  bat- 
tery and  is  therefore  more  desirable  for 
radio  work,  requiring  a battery  that  is 
easily  carried. 


This  article  will  deal  then  with  the  care 
of  the  1300°  battery,  but  all  tbal  will  be 
said  in  connection  wit!i  it  ma\'  be  applied 
to  the  1200°  battery  with  the  exception  of 
the  hvdrometer  readings.  For  the  1200° 
battery  the  hydrometer  readings  should  be 
100°  lower  tlian  those  for  the  1300°. 

The  first  rule  to  be  carefully  observed 
is  Cleanliness.  The  battery  should  be  at 
all  times  free  from  acid  on  the  top.  When 
acid  is  accidentally  spilled,  it  should  be 
carefully  removed  by  wiping  with  a cloth 
that  has  previotisly  hecn  moistened  with  a 
solution  of  ammonia  water.  See  Fig.  3-A. 
Keep  the  top  of  the  batter\-  clear  from  dust 
or  metal  filings.  The  vents  in  the  filler 
caps  should  be  kept  free  and  clear  to  allow 
the  generated  gases  to -pass  off  freely.  All 
outside  metal  parts  such  as  lugs,  terminals, 
connectors,  bandies,  etc.,  should  be  lightly 
coated  with  vaseline  or  grease.  If  a cover 
is  provided  for  the  battery,  it  should  be 
kept  in  place  exce))t  when  charging.  When 
charging,  the  covers  and  the  filler  plugs 
should  he  removed. 

It  is  very  important  that  the  level  of  the 
electrolyte  in  the  battery  should  he  at  all 
times  at  least  inch  above  the  top  of 
the  plates,  as  shown  in  Fig.  3-B.  To  make 
this  observation  the  writer  has  made  use 
of  a piece  of  glass  tuhing  about  8 inches 
long  (Fig.  1).  This  tube  was  inserted  in 
the  filler  hole  and  allowed  to  touch  the 
tops  of  the  plates  perpendicularly.  The 
index  finger  of  the  hand  holding  the  tube 
was  clampt  over  the  top  opening  and  the 
tube  withdrawn.  The  amount  of  liquid  in 
the  tube  represented  approximately  tbe 
beigbt  of  the  surface  of  the  electrolyte 
above  tbe  plates.  It  might  be  well  to  say 
that  in  very  few  places  is  tap  water  of 
sufficient  purit}’  to  be  used  in  storage  bat- 
tery work  and  in  most  cases  it  would  prove 
disastrous  to  the  batter}’.  Under  no  cir- 
cumstance allow  sea  water  or  any  water 
strongly  impregnated  with  chlorin  salts  or 
metallic  salts  to  come  in  contact  with  the 
interior  of  the  battery.  Electrolysis  of 
solutions  of  chlorin  salts  liberates  nacent 
chlorin,  which  is  a deadl}’  and  highly  cor- 
rosive agent.  Metallic  salts  tend  to  form 
an  internal  short-circuit  and  change  the 
character  of  the  plates.  For  those  inter- 
ested in  the  chemical  change  when  sea 
water  is  decomposed,  the  following  reaction 
is  given. 

2 NaCl  + H.SO4  = 2 Cl.  + Na,SO,  + 2H 


Dirt,  Which  Often  Causes  Short-Circuits 
and  “Leaks”. 


To  he  absolutely  safe,  use  only  distilled  or 
rain  water. 

• \fter  a batterr  has  been  fully  charged, 
the  specific  gravity  should  be  around  1350°. 
T'bis  will  drop  to  about  1300°  after  tbe  first 
few  minutes  of  use.  These  readings  arc 
made  with  a hydrometer,  usual  1\-  one  of 
special  construction  for  just  this  kind  of 
work.  (Fig.  2.)  As  the  energy  of  the 
battery  is  withdrawn,  the  specific  gravity 
gets  lower  and  lower  until  it  registers 


The  Use  of  the  Thermometer  and  Floating 
Hydrometer  Is  Ciearly  Shown  Here.  Aiso 
How  Sediment  Coilections  May  Short-Circuit 
Plates. 

about  1250°.  It  is  then  time  to  re-charge, 
for  the  drop  from  this  point  is  very  fast 
and  the  battery  tends  to  stilphate  heavily 
when  discharged  past  1250°.  Never  add 
acid  to  a battery  to  tr.v  to  bring  up  its 
gravity’.  Bear  in  mind  that  very  little  of 
the  acid  evaporates,  and  if  it  is  ever  nec- 
essary to  replace  any  of  the  electrolyte  by 
reason  of  spilling  or  some  other  cause  than 
evaporation,  the  electrolyte  used  to  replace 
that  lost  should  be  mixed  to  the  same 
gravity  as  the  cell  it  is  intended  for. 
Roughly,  tlie  proportion  should  be  four 
parts  water  to  one  part  acid.  Only  use 
chemically  pure  sulfuric  acid  for  batteries. 
When  mixing  acid  with  water,  the  acid 
should  be  added  drop  by  drop  to  the 
water  and  the  water  should  be  constant- 
ly stirred!  If  the  water  should  be  added 
to  the  acid  a dangerous  explosion  would 
occur  and  the  least  of  the  damage  would 
be  acid  splattered  clothing  and  hands, 
not  to  speak  of  burned  face  and  eyes! 
Always  use  a glass  or  porcelain  vessel  to 
mix  electrolyte,  and  as  the  mixture  of 
sulfuric  acid  and  water  generates  heat, 
the  temperature  should  be  watched  so  that 
the  vessel  does  not  erack.  Never  take  elec- 
trolyte from  one  battery  to  add  to  another. 
Mix  fresh  if  necessary. 

When  taking  a hydrometer  reading,  the 
following  procedure  should  be  observed. 
The  filling  tube  should  be  rinsed  out  with 
distilled  water  and  then  sufficient  electro- 
lyte should  be  sucked  up  from  the  filler 
hole  in  the  battery  to  float  the  hydrometer. 
(Fig.  2.)  The  reading  of  the  gravity 
(Continued  on  page  322) 
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for  Old  Magneto  Armatures,  Especially  Those  of  the  “High 
Electrical  Experimenter  Will  Find  Interesting.  One  Idea  Shows  How  to  Make  an  Induction  Coil  and  the  Other 

former  for  Running  Bells,  Lighting  Miniature  Night  Lamps,  Etc. 


Tension”  Type,  Which  the 
, a Step-Down  A.C.  Trans- 


A N armature  taken  from  an  old  “junk” 
/%  magneto,  provided  its  windings 
/ % and  condenser  are  in  good  shape, 
X ^ may  be  converted  into  a first  rate 
small  induction  coil  for  experi- 
mental purposes.  The  illustration  sug- 
gests an  arrangement,  though  the  exact  de- 
tails would  depend  upon  the  make  of  the 
magneto  from  which  the  armature  was 
taken.  Both  heads  with  their  stub  shafts 
and  gears  are  removed ; then  two  stationary 
heads  are  cut  out  of  heavy  sheet  brass  and 
screwed  to  the  armature,  using  the  same 
bolts  or  screws  that  fastened  the  regular 
heads.  The  lower  ends  of  the  sheets  are 
bent  oyer  and  drilled  for  screws  to  attach 
the  coil  to  a baseboard,  while  the  upper 
ends  are  bent  over  to  form  attaching  lugs 
for  the  fiber  block  which  holds  the  high 
tension  binding  posts.  The  most  compact 
condenser  arrangement  is  where  the  arma- 
ture contains  a space  for  it  -at  one  end,  as 
shown  ; if  the  condenser  is  separate,  it  may 
be  set  into  the  bottom  of  the  wood  base. 

A vibrator  will  be  necessary ; a separate 
one  may  be  used,  though  a fairly  efficient 
one  can  be  made  as  shown.  The  vibrator 
head  is  set  near  the  center  of  the  coil  and 
nearly  touching  the  outside  of  the  arma- 
ture core.  Such  a vibrator  works  in  ex- 


actly the  same  manner  as  on  a regular  in- 
duction coil.  For  the  sake  of  clearness  no 
connections  are  shown,  but  they  will  be  the 
same  as  the  conventional  coil  connections, 
tho  it  should  be  remembered  that  both  pri- 
mary and  secondary  coils  are  grounded  on 
the  core. 

_A  safety  gap  to  protect  the  secondary 
winding  will  be  just  as  necessary  as  on  the 
magneto  and  cme  is  shown  constructed  of 
two  brass  strips  incorporated  into  the  sec- 
ondary terminals ; one  is  extended  to  meet 
the  brass  screw  from  the  end  plate  in  order 
to  form  the  ground  connection  for  the  sec- 
ondary terminal  as  well  as  for  the  gap. 
The  gap  should  be  made  of  the  same  length 
as  the  one  on  the  magneto.  The  other  sec- 
ondary terminal  must  be  far  enough  away 
from  the  core,  screws  and  other  metal  parts 
to  preclude  the  possibility  of  a spark  jump- 
ing across.  The  core  can  be  either  left 
open,  as  shown,  or  surrounded  by  a fiber 
tube. 

About  six  volts  will  operate  the  coil ; 
dry  cells  or  a storage  battery. 

LOW  VOLTAGE  TRANSFORMER  FROM 
ARMATURE. 

Another  use  to  which  a magneto  arma- 
ture may  be  put  is  a low  voltage  trans- 
it? 


forniiy  operated  off  a 110  volt  house  light- 
iiig  circuit.  The  sketch  shows  a sheet  brass 
disc  screwed  to  one  end  of  the  armature 
and  a screw  base,  taken  either  from  a 
burned  out  bulb  or  an  attachment  plug, 
soldered  to  it.  The  insulated  secondary 
terminal  is  carried  down  and  attached  to 
the  center  terminal  of  the  screw  base.  A 
corresponding  fiber  disc  is  screwed  to  the 
other  end  to  take  the  low  voltage  binding 
posts ; one  of  them  is  grounded  on  the  core 
by  a strip  of  brass.  The  regular  secondary 
coil  now  becomes  the  transformer  primary, 
while  the  magneto  primary,  or  coarse  wire 
coil,  becomes  the  transformer  low  voltage, 
or  secondary,  coil.  The  low  voltage  ob- 
tained will  depend  upon  the  amount  of  wire 
on  the  armature,  and  this  differs  with  dif- 
ferent makes  of  magneto,  but  enough  cur- 
rent should  be  obtained  to  ring  a bell  or 
light  a three-volt  flashlight  bulb ; if  not 
enough  current  is  produced,  some  more 
wire,  say  No.  25  B & S,  preferably  en- 
ameled may  be  wound  around  the  outside 
of  the  coil  and  connected  in  series  with  the 
primary,  that  is,  the  coarse  wire,  coil  of 
the  armature ; no  attempt  should  be  made 
to  change  the  fine  wire  winding.  In  most 
cases  the  fine  wire  coil  will  carry  110  volts 
without  overheating. 


By  JOHH  C.  DAVES,  Jr. 


TOP  PIECE  • UPRIGHT-  BASE- 


The  frame  of  the  toaster  is  made  of 
No.  24  galvanized  sheet  iron.  For 
the  base  cut  a piece  x 4"  and  bend 
down  the  corners.  Draw  a line  across  each 
end,  parallel  to  and  yi"  from  each  end. 
On  each  line,  1"  from  the  ends  of  the  line, 
bore  two  3/16"  holes.  Next  bend  down  a 
3/16"  rim  on  each  edge,  to  strengthen  it, 
making  the  width  3§4”-  The  legs  are  semi- 
circles of  heavy  fiber,  yi"  in  radius,  riveted 
to  the  inside  of  the  corners.  (See  Fig.  1.) 

The  top  must  be  7"  x 3j4”-  Cut  down 
the  ends  until  it  is  6"  long,  leaving  tabs 
in  the  middle  of  each  end  yi"  long  and 
wide.  Bore  a 3/16"  hole  in  the  center  of 
each  tab  and  bend  down.  Round  off  the 
corners  of  the  top,  and,  for  stiffness,  bend 
down  a 3/16"  rim,  as  with  the  base,  making 
the  actual  size  of  the  ton  6"  x 3i4"  (see 
Fig.  2).  Cut  a piece  of  No.  26  sheet  cop- 
per just  small  enough  to  fit  under  the  top- 
piece  between  its  edges.  This  will  tend 
to  throw  the  heat  downward  and  outward, 
which  otherwise  would  rise  directly  up. 

For  the  two  uprights  cut  out  a piece  of 
the  iron  6J4”  x 2^2".  The  bottom  part  of 
the  upright  is  2j4"  wide  by  1"  high  with 
tabs  3/2"  long  folded  over  the  bolt  to  the 
base.  The  upper  part  of  the  upright,  5J4” 
long,  is  cut  down  to  1J4"  wide.  The  edges 
of  this  part  are  then  bent  in  so  that  they 
nearly  meet,  forming  a slot  for  the  mica 
units  to  rest  in  and  making  the  outside 
width  of  the  upper  part  of  the  upright  44”- 
Bore  a 3/16"  hole  near  the  top  of  each 
upright.  These  are  for  bolting  onto  the 
top-piece  by  means  of  the  tabs  on  the  same. 
(See  Fig.  3.) 

The  element  may  be  made  up  of  the 
proper  length  of  “Nichrome,”  “Climax,” 
“Advance,”  or  any  other  good  resistance 
wire  having  a high  melting  point  and  a 
comparatively  high  resistance.*  I used  12 
feet  of  No.  28  “Nisil”  wire.  It  draws  about 
5 amperes  on  110  volts.  The  wire  is  wound 
on  three  strips  of  extra  heavy  mica,  5%"  x 
l]4".  It  is  best  to  use  three  or  four  pieces 
of  mica  as  ii  will  be  apt  to  burn  right  thru 
where  a red-hot  wire  touches  it.  Slots  are 
cut  in  the  edges  of  the  mica  34"  deep, 
making  the  turns  of  wire  1"  long.  When 
assembling  the  toaster  the  three  mica 
strips  (connected  in  series)  should  be 
placed,  one  above  the  other,  in  the  slots 
formed  by  the  edges  of  the  uprights.  As 
there  is  altogether  12  ft.  of  wire,  4 ft.,  or 
twenty-four  1"  turns  must  be  put  on  each 
of  the  mica  strips.  However,  if  the  wire 
were  spread  evenly  all  over  the  toasting 
space  (434"  X 534"),  the  result  would  be 
very  uneven  toasting.  Owing  to  the  ten- 
dency of  the  heated  air  to  rise  the  bread 
would  toast  much  sooner  at  the  top  of  the 
slice  than  at  the  bottom.  To  counteract 


Detailed  Views  of  Home 
Made  110  Volt  A.C.  Or 
D.C.  Electric  Toaster. 
One  Thing  to  Remem- 
ber In  Building  Any 
Electric  Apparatus,  Es- 
pecially Anything  Which 
Generates  Heat,  Such 
As  This  Device,  and  In- 
tended for  Use  On  110 
Volt  Lighting  Current 
Is  That  It  Should  Be 
Constructed  In  As  Fire- 
proof a Manner  As  Pos- 
sible. In  Any  Case,  the 
Apparatus  Should  Set 
Clear  of  the  Table  Or 
Other  Furniture  On 
Which  It  May  Rest.  An- 
other Very  Important 
Idea  Is  to  Place  a Wire 
Guard  Around  All  Heat- 
ing Colls. 

this  the  wire  should  be  wound  as  follows ; 
Bottom  unit,  28  turns ; middle  unit,  24 
turns;  top  unit,  20  turns.  When  half  of 
each  strip  has  been  wound  the  winding 
should  be  reversed  and  the  remainder  of 
the  unit  wound  in  the  opposite  direction, 
as  a continuous  winding  would  be  apt  to 
induce  a strong  magnetic  flux  which  would 
decrease  the  efficiency  of  the  element,  espe- 
cially on  .'^.C.  circuits.  The  ends  of  the 
wires  should  be  brought  down  to  one  cor- 
ner of  the  toasting  space  and  there  ter- 
minate in  copper  lugs,  which  are  clamped 
under  the  nuts  on  the  back  of  the  lead 
pegs.  (See  Fig.  4.) 

For  the  lead  pegs  cut  two  pieces  3/16" 
brass  rod  1"  long.  For  a distance  of  54" 
from  one  end  file  or  turn  them  down  to 
34"  in  diameter.  Next  procure  four  34" 
rather  thin  brass  washers,  the  outside 
diameter  of  which  must  be  )4"-  The  small 
ends  of  the  rods  must  then  be  threaded. 
Halfway  (34")  up  in  the  base,  or  wide 
part,  of  one  of  the  uprights,  bore  two  34" 
holes,  each  LS/16"  from  one  edge,  making 
them  %"  apart.  In  assembling  the  pegs 
onto  the  frame  use  three  or  four  thick- 
nesses of  mica  washers  as  insulation  from 
the  frame.  (See  Fig.  5.) 

Before  assembling  the  uprights  bore  four 
1/16"  holes  equally  spaced  in  the  inside 
edges  of  each  upright.  These  are  to  sup- 
port the  grids  or  wire  guards  which  pre- 
vent the  bread  from  coming  in  contact  with 
the  naked  heating  element.  The  grids  are 
composed  of  four  horizontal  pieces  of  No. 
16  or  18  ( B.  & S.)  brass  wire,  connected 
in  the  middle  by  one  vertical  piece.  They 
should  be  placed  as  near  as  possible  to  the 
heating  element  without  danger  of  actual 
contact  with  the  same  (not  farther  than 
44")-  It  will  be  found  easier  to  spring 
the  grids  into  place  after  the  rest  of  the 


IllllllllillililillililllllP^ 

This  illustration 
Shows  the  Assembly 
View  of  the  Toaster 
and  the  Three  Heating 
Elements.  The  Heat- 
ing Units  Are  Com- 
posed of  Three  Strips 
of  Mica  Having  a 
Fine  Resistance  Wire 
Wound  Around  Them 
In  Suitably  Spaced 
Notches  Or  Slits  In 
the  Manner  Shown. 
The  Three  Resistance 
Units  Are  Connected 
In  Series  and  Finally 
Joined  to  the  Mica 
Insulated  Terminal 
Posts  Shown  At  Fig.  5. 
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toaster  is  assembled,  as  otherwise  they 
would  be  apt  to  interfere  with  the  proper 
placing  of  the  units.  (See  Fig.  6.) 

As  for  the  holders  for  the  bread  they 
are  so  many  and  so  varied  that  perhaps  it 
would  be  best  to  let  the  constructor  choose 
his  own.  The  simplest  method  is  to  build 
the  grids  at  a slight  angle,  with  a rest  at 
the  bottom,  so  that  a slice  of  bread  will 
lean  against  them.  Or  a holder  may  be 
made  similar  to  the  majority  of  standard 
makes  of  toasters,  hinged  at  the  bottom 
and  provided  with  a stiff  spring  to  hold 
the  bread  against  the  grids.  With  a little 
ingenuity  a holder  of  the  “Turn-over”  or 
“Flip-Flop”  type  could  easily  be  con- 
structed. 

If  trouble  is  experienced  due  to  the  warp- 
ing of  the  mica  units  when  heated  it  can 
be  obviated  by  fastening  short  pieces  of 
stiff  wire  at  various  points  on  the  grids  so 
that  one  end  will  touch  the  mica  between 
the  turns  and  prevent  it  from  bending. 

The  appearance  of  the  toaster  would  be 
greatly  improved,  for  table  use  especially, 
if  it  could  be  given  a coat  of  nickel-plate. 
The  parts  must  be  nickel-plated  before  as- 
sembling if  this  is  to  be  done. 

The  Home  Electrician,  after  a little  ex- 
perimenting with  the  construction  of  elec- 
trical apparatus  of  this  nature,  will  find  it 
an  easy  matter  to  construct  electric  heat- 
ing units  or  else  purchase  them  and  build 
into  regular  type  percolators,  chafing  dishes, 
tea  pots,  curling  irons,  etc. 

It  should  be  remembered  that  resistance 
coils  made  from  ordinary  wire  will  not 
prove  satisfactory  as  such  wire,  after  a few 
heating  and  cooling  applications,  will 
heavily  oxidize.  This  is  the  case  when  cop- 
per, iron  or  even  German  silver  wire  is 
used  for  constructing  heating  units  where 
a high  degree  of  temperature,  say  200  to 
400  degrees  Fahr.,  above  room  tempera- 
ture, is  desired. 

There  are  from  fifteen  to  twenty  different 
classes  of  special  resistance  wire  available 
on  the  market  for  constructing  resistances, 
heating  units,  etc.,  from,  and  at  least  several 
which  are  markedly  efficacious  for  the  pur- 
pose. One  of  the  best  is  Nichrome  wire, 
but  it  is  practically  impossible  to  obtain  it 
under  any  ordinary  conditions,  as  it  is  only 
supplied  to  licensed  manufacturers  who 
build  apparatus  containing  this  patented 
material.  A very  excellent  resistance  wire 
which  possesses  practically  identical  proper- 
ties to  Nichrome  is  Calido.  It  has  a re- 
sistance of  about  58.5  times  that  of  cop- 
per wire,  size  for  size. 

* Note. — On  receipt  of  a stamp  the  editor  will  be 
glad  to  furnish  addresses  of  several  manufacturers 
of  resistance  alloys  suitable  for  use  on  heating 
apparatus. 
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There  are  two  types  of  electric  bat- 
teries used  by  experimenters,  viz.,  open 
and  closed  circuit  cells.  The  former 
are  used  for  ringing  door  bells  and  other 
intermittent  work,  while  the  closed  circuit 
cells  are  used  for  charging  storage  batteries. 


The  Author  Describes  Some  Interesting  Re- 
sults Of  His  Experiments  With  a Modified 
Form  of  Daniell  Cell,  Which  He  Has  Found 
Suitable  for  Use  On  Both  “Open”  and 
“Closed”  Circuit  Work  — the  Great  Battery 
Goal  of  All  Experimenters!  The  Parts  Nec- 
essary for  Making  This  Battery  Can  Be  Ob- 
tained At  a Nominal  Cost  from  Any  Electri- 
cal Supply  House  or  Dealer. 


running  small  electric  motors,  Christmas 
tree  lights,  electro-plating  and  general  ex- 
perimental work  where  a continuous  cur- 
rent is  desired.  As  a general  rule  closed 
circuit  batteries  don’t  work  well  on  open 
circuit,  and  they  cannot  be  put  away  with- 


out using,  on  a shelf  for  a month  or  so, 
unless  the  binding  posts  are  connected  with 
resistance  wire  so  as  to  allow  a very  small 
current  to  flow ; this  keeps  the  battery  in 
order — but  also  wastes  chemicals  and  the 
zinc  electrode. 

What  the  amateur  electrician  desires, 
most  of  all,  is  a battery  that  will  give  either 
a constant  current  when  it  is  wanted,  or 
one  that  can  be  used  on  an  open  circuit, 
such  as  ringing  door  bells,  etc.,  and  one 
that  can  be  laid  away  until  wanted  for  use. 
The  usual  type  of  Daniell  Sulphate  of  Cop- 
per battery  in  both  the  ordinary  and  grav- 
ity forms,  gives  a continuous  current  until 
the  chemicals  are  exhausted,  it  being  an 
admirable  battery  where  a steady  current 
of  long  duration  is  desired;  the  drawback 
being  that  they  cannot  be  used  for  open  cir- 
cuit work  as  copper  is  deposited  upon  the 
zinc,  causing  the  latter  to  be  eaten  away 
rapidly  when  the  cell  is  not  in  use.  The 
writer  has  found  out  after  some  experi- 
menting that  by  making  a few  modifica- 
tions in  the  original  design  of  the  Daniell 
cell,  it  can  be  used  either  for  closed  or 
open-circuit  work ; it  always  being  ready 
for  use  when  wanted.  Procure  from  an 
electrical  supply  house  a glass  jar  and  por- 
ous cup  of  the  size  wanted,  one  nickel- 
plated  binding  post,  a zinc  rod  containing 
a binding  post  on  the  top,  such  as  is  used 
on  the  ordinary  sal-ammoniac  open-circuit 
battery,  6 feet  of  No.  14  insulated  copper 
wire,  2 lbs.  paraffin  wax,  a small  round 
brush,  and  also  some  coke  and  3 lbs.  sulfate 
of  copper.  Melt  the  wax  in  a saucepan, 
being  careful  that  it  doesn’t  get  on  fire, 
then  dip  the  bottom  of  the  porous  cup  into 
the  wax,  letting  it  extend  inch  up  the 
side.  Do  the  same  with  the  open  end  of 
the  cup.  Also  dip  or  paint  the  top  of  the 
glass  jar  for  a distance  of  2 inches.  The 
object  of  the  wax  coating  is  to  prevent  the 
chemicals  from  creeping  up  the  sides  and 


over  the  top  of  the  jar  and  also  porous 
cup,  the  bottom  of  the  latter  being  insu- 
lated by  the  wax.  Make  a cover  out  of  a 
J4^inch  board,  the  cover  to  have  a rabbet 
or  cleats  nailed  on  its  under  side  so  as  to 
prevent  its  sliding  sideways ; a round  hole 
for  the  zinc  electrode  should  be  bored  in 
the  center. 
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Fig.  2 Above  Shows  An  Improved  Form  of 
the  Battery  Delineated  at  Fig.  1 by  Mr. 
Standiford:  This  Suggested  Form  of  the  Bat- 
tery Being  the  Editor's  Idea.  Instead  of  the 
Copper  Wire  Electrode  Used  At  Fig.  1,  a 
Piece  of  Copper  Netting  Is  Here  Used. 

After  completion,  boil  the  cover  in  the 
hot  wax  for  30  minutes,  drain  and  let  it 
cool.  After  it  is  cold,  take  your  brush  and 
put  an  extra  amount  of  wax  on  the  inside 
of  the  hole  for  insulation,  or,  if  desired,  a 
porcelain  tube  of  sufficient  diameter  to  hold 
the  zinc  electrode  can  be  used  as  an  in- 
sulator. Stand  the  cup  in  the  center  of  jar. 
Break  the  coke  into  pieces  the  size  of  coffee 
grains  and  put  a layer  on  the  bottom  of 
the  jar  surrounding  the  porous  cup.  Screw 
(Continued  on  page  324) 


Herewith  is  given  a sketch 
of  a mechanical  rectifier  which 
may  be  of  interest  to  “E.  E.” 
readers.  In  making  some  elec- 
trical tests  it  was  necessary  for 
me  to  have  direct  current  of 
about  .SO  volts  and  the  only  cur- 
rent available  being  110  volts 
60  cycle,  A.  C.,  it  was  necessary 

illllllllllllllllllllllllllllll^ 


There  Are  Rectifiers  and  Recti- 
fiers, But  Perhaps  One  of  the 
Easiest  to  Construct  Is  That 
Here  Suggested  by  Mr.  Weaver, 
and  for  Building  Which  He 
Gives  Full  Details  in  the  Accom- 
panying Article.  As  Mr.  Weaver 
Says,  “In  Making  Some  Electric 
Tests  It  Was  Necessary  for  Me 
to  Have  a Direct  Current  of 
About  50  Volts  and  All  That 
Was  Available  Was  a 110  Volt 
60  Cycle  A.C.  It  Was  There- 
fore Necessary  To  Construct 
Some  Type  of  Rectifier  and  I 
Employed  Successfully  Two 
Double-contact  Polarized  Re- 


to  construct  some  type  of  rec- 
tifier. Two  of  the  old  style, 
double-contact  polarized  relays 
were  used,  each  having  a 1 
M.F.  condenser  connected  in 
series  with  the  coils,  as  this 
was  the  only  way  they  would 
operate  satisfactorily  without 
sparking  at  the  contacts.  The 


60  Cycle /^.C. 


relays  being  of  the  double-con- 
tact type,  opposite  contacts 
were  connected  together,  which 
rectified  both  waves  of  the 
A.C.,  which  was  necessary  on 
account  of  using  the  current 
to  operate  relays  and  other 
direct  current  apparatus.  When 
used  for  this  purpose  the  D.C. 


lays,  Each  Having  a 1 Micro- 
farad Condenser  Connected  In 
Series  With  the  Coils. 
“This  Was  Found  to  Be  the 
Best  Way  to  Operate  Them 
Satisfactorily,  Without  Sparking 
On  the  Contacts.  The  Relays 
Being  of  the  Double-contact 
Type,  Opposite  Contacts  Were 
Connected  Together  Which 
Thus  Rectified  Both  Waves  of 
the  Alternating  Current.”  The 
Resistance  Lamps  Used  Can  Be 
of  the  110  Volt  Type;  the  Higher 
the  Candle-power  of  These 
Lamps,  the  Greater  the  Current 
That  Will  Flow  Thru  the  Cir- 
cuit. 


leads  are  connected  thru  im- 
pedance coils  which  are  not  : 
shown  in  the  diagram.  Lamps 
were  connected  in  the  A.C.  side  |l 
to  regulate  the  current.  A 4 
M.F.  condenser  is  connected  \ , 
across  the  D.C.  leads.  ! 

Contributed  bv 

ROBERT  M.'  WEAVER.  ; ; 
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Electric  Bunralsir  Alarm 


Now  In  View  of  the  Fact  That  There  Are  So  Many  Burglaries  In  Offices  and  In  Private 
Homes,  Electric  Burglar  Alarms  Have  Come  Rapidly  Into  Favor.  The  One  Shown  Here 
Possesses  the  Distinct  Advantage  of  Requiring  But  Very  Simple  Apparatus  and  Also  the 
Wiring  for  the  System  Has  Been  Reduced  to  a Minimum,  Considering  the  Fine  Results 

Obtained. 


In  making  this  burglar  alarm  I used  48 
ohm  telephone  switchboard  lamps  and  a 
small  telephone  relay,  but  any  kind  of 
lamps  may  be  used,  provided  you  have  a 
relay  that  will  work  in  series  with  them 
and  use  the  proper  voltage.  The  best  kind 
of  relay  to  use  is  one  that  must  be  reset 
by  hand,  then  if  the  burglar  opens  a win- 
dow and  shuts  it  again  the  alarm  will  con- 
tinue to  ring  until  the  relay  is  reset.  The 
test  switch  is  made  by  taking  the  blade 


of  a small  single  pole  switch  and  mount- 
ing it  on  a base  with  five  contacts  made 
of  thin  brass  strips  (like  the  detail  draw- 
ing, Fig.  2)  in  such  a way  that  when  the 
switch  is  closed  it  will  make  good  contact 
with  each  of  the  five  brass  strips.  It  is 
best  to  use  a bell  or  buzzer  of  the  same 
voltage  that  the  rest  of  the  system  works 
on,  but  it  is  not  necessary,  the  bell  being 
connected  to  a separate  circuit,  i.  e.,  I 
have  mj'  system  working  on  50  volts  and 


my  bell  on  110  volts.  My  bell  is  mounted 
on  the  outside  of  the  house  where  it 
will  wake  up  the  neighbors,  as  well  as 
myself. 

In  putting  the  system  in  operation  at 
night  you  want  to  test  it  well.  To  do 
this  you  should  first  put  in  the  main 
switch.  If  the  alarm  rings,  there  is  a 
window  or  door  open  somewhere.  How 
to  find  the  exact  place  will  be  told  be- 
low. If  the  alarm  does  not  ring,  the 
system  is  "0.  K.”  Next  you  test  out  the 
lamps  by  throwing  in  the  test  switch.  If 
the  lamps  all  light,  they  are  all  right.  If 
any  of  them  fail  to  light,  they  are  burned 
out.  You  shouldn’t  leave  the  test  switch 
in  over  a couple  of  seconds  or  the  cur- 
rent going  thru  the  five  lamps  in  multi- 
ple will  cut  the  resistance  down  enough 
fo  damage  your  relay. 

Suppose  a burglar  tried  to  enter  the 
basement  door.  He  would  close  the 
contact  on  the  door,  light  the  fifth  lamp 
and  ring  the  alarm.  Now  the  fifth  lamp 
serves  the  “first  floor  back  door’’  as  well 
as  the  “basement  door.”  To  find  out 
which  it  is  you  press  down  the  first 
selector  switch.  Tlie  lamp  will  still  burn 
so  you  know  it  is  not  on  that  circuit. 
Then  jou  press  down  the  second  selec- 
tor switch  which  in  this  case  will  open 
the  circuit  and  put  the  light  out.  Read 
across  the  second  row  of  labels  to  the 
the  one  under  the  fifth  lamp,  and  it  will 
indicate  that  it  is  the  “basement  door” 
that  is  open. 

You  can  readily  see  that  this  system  can 
be  built  up  to  aii)'  size  by  merely  adding  a 
selector  switch  and  a row  of  labels  for 
each  five  outlets. 

I have  my  system  all  mounted  on  a box 
measuring  but  5"  x 6"  x 3",  so  you  can 
readily  see  it  doesn’t  take  up  much  space. 
It  can  be  mounted  on  the  wall  at  the  head 
of  the  bed  or  set  on  a chair. 

Contributed  by  F.  P.  FOULK. 


A Symiclhroiniouii©  VnlbraMimg  RectiiSer 


The  changing  magnetic  field  set  up  by  an 
alternating  current  in  a static  transformer 
is  carried  by  a hardened  steel  spring,  such 
as  that  in  a clock,  to  the  poles  of  a per- 
manent magnet,  causing  the  spring  to  vi- 
brate. The  changing  magnetic  polarity  of 
the  spring,  due  to  the  current  in  the  trans- 
former, makes  the  spring  move  from  one 
pole  of  the  permanent  magnet  to  the  other. 
By  using  this  action,  current  delivered 
from  a secondary  coil  may  be  directed  in 
such  a way  as  to  give  a pulsating  direct 
current.  Carbon  contacts  on  the  spring 


illlllllilllllllllllllllilllllllllll 


In  the  Present  Article  the  Author  Describes 
How  to  Build  a Synchronous  Vibrating  Rec- 
tifier, Having  Carbon  Electrodes  Which  Will 
Not  Burn  Out,  Due  to  Arcing.  A Rectifier 
of  This  Type  Will  Work  Very  Satisfactorily, 
and  Is  Suitable  for  Charging  a Storage  Bat- 
tery Such  As  6 Volt  Ignition  Units  From  the 
110  Volt  A.C.  Supply  Circuit. 


touch  the  carbon  blocks  A-A.  A 1 mf. 
condenser  makes  the  current  flow  more  reg- 
ular, and  cuts  down  the  arcing. 

The  dimensions  given  on  the  diagram  are 
for  a 100-watt  transformer,  although  the 


core  and  windings  can  be  designed  for  as  the  design  here  described  and  illustrated. 

high  as  500  watts.  Onh-  one-half  the  trans-  Contributed  by  an 

former  capacity  is  available  or  50  watts  for  ELECl  RICAL  EXPERIMENTER 
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yiN  electric  sign  which  will  flash  in  dif- 
ferent  colors  is  sure  to  attract  a great 
■^■deal  of  attention.  In  this  article  a 
control  for  such  a sign  is  described  which 


Detail  Of  Motor-driven  Flasher  Switch  for 
Three  Color  Electric  Sign. 

is  easy  to  make,  and  as  it  runs  in  oil,  does 
away  with  all  danger  from  short-circuits 
and  sparking.  No  definite  size  is  given  for 
any  of  the  parts,  as  they  can  vary  in  size 
according  to  the  material  which  the  maker 
is  able  to  obtain,  without  injuring  the  con- 
trol in  any  way. 

A large  wheel  out  of  an  old  mantel  clock 
was  used.  All  of  the  spokes  except  two  op- 
posite each  other  were  cut  away,  also  the 
stubs  of  the  spokes  carrying  the  spring 
which  holds  the  ratchet  and  pawl  together 
were  left,  as  indicated  in  Fig.  1.  Six 
switch  jaws  are  then  set  in  a circle  equal 
distance  apart.  They  should  be  set  so  that 
the  ends  of  the  two  spokes  will  slide  easily 


thru  the  slots.  The  base  to  which  these 
shoulders  are  fastened  should  be  of  hard 
rubber  or  fiber,  and  if  bolts  are  used,  the 
holes  on  the  underside  of  the  base  should 
be  deeply  counter-sunk,  so  that  the  bolt 
heads  will  not  come  in  contact  with  the  re- 
ceptacle (G).  Two  bearings  (K  & KG 
should  be  made  of  brass  or  copper,  with 
holes  just  large  enough  to  admit  the  shaft 
(P).  The  dotted  lines  (a  to  a^)  indicate 
the  wires  running  from  the  switch  jaws  to 


ated  By  a Spring-motor  Or  By  Hand. 


the  lights.  The  method  of  connecting  the 
wires  to  the  lights  is  shown  in  Fig.  2. 
After  the  switch  is  in  place  in  the  recep- 
tacle, the  receptacle  is  filled  party  full  of 


Sectional  Side  View  of  Motor-driven  Electric 
Flasher  Switch  for  Colored  Lamps  On  Small 
Sign  Or  Decorative  Feature,  Such  As  a Tree, 
Fountain  Or  Floral  Display. 

oil,  w'hich  should  be  heavy,  such  as  Transil 
oil.  As  for  running  the  switch,  two  meth- 
ods are  given  : One  shown  in  Fig.  3 is  with 
a toy  motor.  A large  thin  wooden  wheel 
(C)  is  fastened  on  the  shaft,  and  held  in 
place  by  means  of  the  burrs  (H  H‘).  A 
small  pulley  (D)  is  fastened  to  the  shaft 
of  the  motor  (A)  and  the  belt  (E)  put  on. 
Idler  pulleys  (B)  are  used  to  direct  the 
belt  between  the  two  pulleys.  The  whole  is 
then  placed  in  a box  (F).  An  air  hole  (N) 
should  not  be  omitted.  A few  dry  cells 
will  suffice  to  run  the  motor,  and  the  speed 
can  be  controlled  by  means  of  a small 
Rheostat.  Contributed  by  "BIX.” 


CHANGING  A WIMSHURST  MA- 
CHINE TO  A TOEPLER-HOLTZ. 

Wimshurst  machine  can  be  re- 
modeled to  a Toepler-Holtz  in  a short  time. 
I have  an  E.  I.  Co.’s  static  machine  and  I 
thought  it  would  be  handy  to  have  it  ar- 
ranged so  that  I could  use  it  as  a Toepler- 
Holtz  machine  if  I wanted  to  show  how' 
this  type  works.  The  first  thing  to  do  is 
to  procure  some  plates.  On  mine  I used 
seven-inch  phonograph  records.  Glass 
plates  can  be  used  but  they  are  difficult  to 
handle.  Assuming  you  have  the  two  plates, 
drill  holes  in  them  large  enough  so  that 
the  bosses  will  just  screw  on.  Then  on 
one  plate  paste  four  round  sectors.  The 
sectors  can  be  cut  out  of  the  sheet  copper 


Toepler-Holtz  Type. 

and  should  be  about  one  inch  in  diameter. 
Fasten  them  on  with  shellac  varnish. 
They  should  be  put  about  one-half  inch  in 
from  the  edge  of  the  plate.  The  next  thing 
is  the  other  plate.  Copper  sectors  are  cut 


as  shown  in  the  illustration,  Fig.  1.  At 
the  projection  C is  a clamp  to  fasten  tinsel 
brushes  to.  The  tinsel  is  fastened  on  as 
shown  at  D the  copper  can  be  bent  over 
and  used  to  hold  the  tinsel.  The  sectors  B 
are  fastened  on  with  shellac.  Now  drill  a 
hole  at  A about  the  size  of  a battery  bolt. 
The  clamp  E can  be  made  from  heavy  cop- 
per or  brass.  It  has  a hole  in  it  and  fits 
over  a battery  bolt  which  can  be  put  in  the 
hole  A. 

The  clamp  is  to  hold  the  plate  stationary 
as  only  one  plate  revolves  on  this  machine. 
Bend  the  clamp  and  then  put  it  over  the 
standard  on  the  machine.  Then  the  movable 
plate  is  put  in  place  and  the  axle  is  put  in. 
Only  one  neutralizer  will  be  needed  and 
that  one  will  be  put  on  the  movable  plate. 
The  projections  C are  bent  so  that  the  tinsel 
will  rub  lightly  on  the  sectors  of  the  mov- 
able plate.  The  sectors  on  the  back  of  the 
stationary  plate  should  have  a piece  of 
paper  glued  on  each  one  with  shellac  to 
keep  the  electricity  from  escaping  into  the 
air.  Now  set  the  neutralizers  to  the  posi- 
tion shown  and  turn  the  crank  so  that  the 
plate  will  revolve  as  shown.  You  will  have 
to  turn  it  a minute  before  it  will  generate, 
but  don’t  get  rattled.  If  then  it  doesn’t 
work  the  tinsel  probably  is  not  touching  the 
sectors.  See  that  it  is  and  then  it  ought 
to  work  all  right. 

Contributed  by  CLYDE  STEWART. 


HEARING  THE  “JUICE”  GO  THRU 
YOU. 

With  a Tesla  coil  you  can  see  the  high 
frequency  current  jumping  thru  space  to 
your  hand — and  yet  you  can’t  feel  any- 
thing at  all.  You  have  probably  “tasted” 
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the  current  from  a dry  cell  by  placing  one 
wire  from  it  under  your  tongue  and  the 
other  over  it. 

But — have  you  ever  "heard”  the  current 
go  thru  you — not  seen  or  felt  it — but  sim- 
ply "heard”  it?  It  is  very  simple.  All 
you  need  is  a buzzer  and  a thousand  ohm 
(even  a good  75  ohm  phone  will  do)  phone 
which  all  wireless  "bugs”  have ; connect 
one  wire  from  the  phone  to  the  contact 
pillar  and  grasp  the  other  wire  between 
the  fingers  of  one  hand  while  you  hold 
one  terminal  of  the  buzzer  with  the  other 
as  shown. 

Start  the  buzzer  and  you  will  hear  the 
induction  current  passing  thru  the  phone 


With  a Telephone  Receiver  and  a Buzzer, 
Together  With  a Battery  and  Switch  As  Here 
Shown,  You  Can  Actually  “Hear”  the  Juice 
Passing  Thru  Your  Body;  If  You  Do  Not  Be- 
lieve It,  Try  It! 

via  your  arms.  If  three  or  four  people 
hold  hands  so  that  they  are  all  joined  up 
in  series  you  will  still  be  able  to  “hear 
the  juice’’  going  thru  them. 

Contributed  by  K.  McLEAN. 


IH.  WEMFHIEILP  SECOB 

NO.  9— GEARING  AND  OTHER  DRIVES  (Concluded) 


The  friction  drive  shown  at  Fig.  2 
was  designed  for  use  in  a mechanical 
testing  laboratory  where  various  sizes 
and  forms  of  automobile  speedom- 
eters were  built  and  tested.  The  speed- 
ometer, as  is  well  known,  at  least  in 
most  types,  has  a needle,  which  registers 
the  speed  in  miles  per  hour.  These  are 
tested  in  the  laboratory  by  means  of  a 
flexible  shaft,  the  same  as  used  when  in- 
stalling the  instrument  on  the  car,  and  at 
the  free  end  of  this  shaft,  a smalt  friction 
wheel,  usually  of  filler,  is  attacht.  The 
tester  then  holds  the  speedometer  with  one 
hand,  without  its  casing,  and  with  the  other 
hand  he  drives  a small  friction  disc  sup- 


Flg.  2. — Variable  Speed  Testing  Device,  in 
Which  Novel  Electric  Speed  Control  Fea- 
tures Are  Involved. 

plied  to  the  small  flexible  shaft  to  the  va- 
rious speed  steps  of  the  multiple  special 
cone  pulley  shown. 

This  cone  pulley  was  designed  and  calcu- 
lated so  that  each  step  corresponded  to  a 
certain  unit  speed  in  miles  per  hour  when 
used  with  a disc  of  certain  diameter  at  the 
end  of  the  shaft  connecting  to  the  speed- 
ometer. 

A “check”  speedometer  was  mounted  on 
the  table  and  rigidly  secured  to  the  rotating 
shaft  driving  the  cone  pulley,  so  that  the 
speed  of  this  shaft  could  be  checked  con- 
stantly, as  the  tester  stood  before  it,  by 
just  glancing  at  the  speedometer. 

To  enable  the  tester  to  correct  the  speed 
of  the  cone  pulley  and  its  shaft  which 
were  driven  by  an  electric  motor  of  the 
shunt  type,  as  shown  in  the  diagram  at 
Fig.  2,  two  electric  speed  regulators  were 
mounted  on  front  of  the  testing  table.  One 
of  these  regulators  lowered  the  speed, 
while  the  other  raised  the  speed.  The  man- 
ner in  which  these  were  operated  is  this : 
To  reduce  the  speed,  the  low-speed  regu- 
lator comprised  a circular  rheostat  wound 
with  heavy  resistance  ribbon,  so  as  to  carry 
the  current  supplied  to  the  armature  of  the 
motor,  the  motor  having  been  rated  at 
54  H.P.,  110  volts,  D.C.  To  raise  the  speed 
of  the  motor,  the  high-speed  regulator  com- 
prises a field  rheostat  having  small  size  rib- 
bon windings  which  were  suited  to  the  low 
current  passing  thru  the  shunted  field  wind- 
ing of  the  motor. 

Thus,  if  the  speed  of  the  cone  wheel  ran 
low,  the  field  rheostat  or  high-speed  regu- 
lator was  adjusted  to  increase  the  resist- 
ance in  the  field  circuit,  and  thus  weaken 
the  field  which  sped  up  the  motor  propor- 
tionately, to  the  number  of  steps  on  the 
rheostat,  including  those  in  the  circuit.  If 
the  speed  of  the  cone  wheel  ran  high,  and 
had  to  be  reduced,  then  the  low-speed  regu- 


lator was  turned  so  as  to  increase  the  re- 
sistance in  the  armature  circuit,  which  re- 
duced the  current  supplied  the  armature 
and  thus  lower  the  speed  of  the  motor. 
When  the  installation  was  first  made,  the 
belt  driving  from  the  motor  to  the  cone 
shaft  pulley  was  computed  when  the  motor 
was  operated  on  its  rated  speed  in  R.P.M. 
as  stampt  on  the  name  plate,  for  the  line 
voltage  which  it  was  wound  for. 

This  arrangement  thus  enables  the  tester 
to  compensate  for  any  fluctuations  in  the 
line  voltage  which  are  bound  to  occur  in 
most  all  instances. 

CHAIN  AND  OTHER  DRIVES. 

Chain  drives  are  used  extensively  in 
motor  installations,  even  for  fairly  high 
speeds  and  large  horse-power.  Fig.  3 
shows  a typical  chain  drive.  The  motor  in 
this  case  is  mounted  on  the  ceiling  and 
drives  a line  shaft  by  means  of  a chain  of 
a well-known  make. 

As  will  be  evident,  the  chain  drive  has 
the  advantage  that  the  speed  ratios  are  ab- 
solutely positive,  and  it  is  often  more  effi- 
cient and  especially  more  noiseless  than  a 
directly  coupled  gear  drive,  particularly 
where  high  speeds  are  involved,  of  say, 
1,000  R.P.M.  and  more. 

Machine  design  books  contain  some  data 
on  the  horse-power  and  size  of  the  chain 
drives,  but  it  is  best  to  procure  catalogs 
and  data  on  these  drives  from  the  manu- 
facturers of  chain  belts,  several  of  which 
are  building  them  regularly.  Two  well- 
known  chain  drives  which  are  advertised 
in  leading  mechanical  journals  are  the 
Morse  and  the  Link-Belt. 

To  compute  the  relative  speeds  of  two 
shafts  such  as  motor  and  line  shafts,  as 
illustrated  in  Fig.  3,  for  a chain  drive,  the 
number  of  teeth  on  the  two  gears  are  fig- 
ured in  the  same  way  as  previously  ex- 
plained. The  chain  then  performs  the 
magic  function  of  linking  the  two  gears 
together,  tooth  for  tooth. 

Thus  a ten  to  one  ratio  between  the 
line  shaft  and  the  motor  would  mean  100 
teeth  on  the  gear  wheel  on  the  shaft  and 
10  teeth  on  the  motor  gear.  The  line  shaft 
would  then  run  at  1/lOth  the  speed  of  the 
motor  shaft.  This  is  only  cited  for  an 
example,  and  in  practise  the  motor,  if  of 
medium  size,  would  run  somewhere  in  the 
neighborhood  of  1,000  R.P.M.,  while  the 
shaft  would  probably  be  operated  at  no 
more  than  200  to  300  R.P.M. 

Small  motors  such  as  5 H.P.  and  the  like 
have  a speed  of  1,750  R.P.M.  very  fre- 
quently, and  for  a line  shaft  of  average 
speed,  say  250  R.P.M..  the  speed  ratio  is 
one  to  seven ; for  a belt  drive,  the  diameter 
of  a shaft  pulley  should  be  seven  times  the 
diameter  of  the  motor  pulley,  and  for  gear 
or  chain  drives  the  number  of  teeth  on  the 
large  gear  mounted  on  the  shaft  should  be 
seven  times  the  number  of  teeth  on  the 
pinion  on  the  motor  shaft. 

It  should  be  mentioned  that  one  of  the 
excellent  features  developt  in  the  modern 
chain  drive  is  the  fact  that  the  chain  links 
have  been  so  well  developt  in  every  funda- 
mental, that  they  move  along  with  their 
changing  angle  without  any  lost  motion  be- 
tween the  gear  teeth,  causing  them  to  faith- 
fully follow  the  contour  of  the  teeth  and  thus 
they  attain  their  pitch  at  two  or  more  points 
with  a certain  heavy  strain  on  the  pulley 
and  act  in  fact  like  a flexible  gear  or  rack. 

Chain  drives  should  be  well  lubricated 
and  a heavy  lubricant  for  special  drive 
pitches  are  available  on  the  market,  which 
should  be  applied  to  them  frequently  by 
the  maintenance  men. 
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For  leather  belt  drives,  there  are  several 
excellent  dressings  available  on  the  market, 
which  can  be  applied  to  the  side  facing  the 
pulleys,  and  one  of  the  old  well-known 
dressings  is  “Neatsfoot  Oil”.  A leather 
belt  should  not  be  overdressed,  as  this  is 
just  as  bad  as  no  dressing  at  all. 

In  emergency,  molasses  has  been  applied 
to  belts  if  it  slipt  excessively,  and  also  pul- 
verized or  crushed  resin;  but  one  of  the 
iron-bound  rules  of  the  machinist  is  not  to 
apply  resin  to  ANY  belt.  The  effect  of  the 
resin,  as  experience  will  show,  disappears 
in  a very  short  time,  even  in  half  an  hour, 
and  it  leaves  the  surface  of  the  belt  in  a 
bad  condition,  filled  with  hard,  gummy 
lumps  of  resin,  and  making  a muss  of 
things  in  general  so  that  some  good  liquid 
dressing  would  have  to  be  applied  for  some 
time  to  get  it  in  good  shape  again,  if  in 
fact,  the  resin  has  not  burned  the  belt  in 
spots,  owing  to  its  chemical  effect.  It  is 


usually  recommended  in  machinists’  hand 
books  to  place  the  hair-side  or  rough  side 
of  leather  belts  against  the  pulley,  but  it  is 
doubtful  if  this  is  advisable  under  any  cir- 
cumstances. rhe  writer  has  seen  hundreds 
of  leather  belt  installations  of  all  widths 
conceivable,  and  these  were  invariably 
placed  w'ith  the  smooth  or  dressed  side  of 
the  belt  to  the  pulley. 

One  reason  why  the  smooth  or  dressed 
side  of  the  belt  should  be  placed  to  the 
pulley  is  this  : The  horse-power  to  be  trans- 
mitted by  a belt  is  tested  and  computed  in 
machine  designs  by  the  number  of  square 
inches  of  belt  surface  passing  over  the 
pulley  per  minute.  It  will  at  once  be  seen 
that  if  the  rough  side  of  the  belt  is  placed 
against  the  pulley  that  the  friction  caused 
by  contact  between  the  belt  and  pulley  will 
only  be  one  of  a series  of  high  spots,  and 
thus  when  full  horse-power  is  to  be  trans- 
mitted from  such  a belt  or  pulley,  if  de- 
signed on  the  regular  basis  and  allowance 
for  velocity,  belt  width,  and  horse-power, 
that  the  belt  will  simply  not  transmit  the 
proper  power  without  undue  slipping.  In 
belt  drives,  either  rubber,  leather  or  canvas, 
all  of  which  are  now  in  use  extensively,  a 
clever  little  wrinkle  which  is  almost  im- 
perative in  many  instances,  especially  on 
high-speed  drives,  is  to  drill  or  punch  a 
row  of  holes  in  the  center  of  the  belt,  or 
two  or  three  rows  of  holes  on  wider  belts, 
along  its  entire  length  in  order  to  allow  the 
comprest  air  to  escape  from  between  the 
belt  and  the  pulley  and  thus  prevent  undue 
slippage  and  waste  of  power. 

The  writer  has  seen  another  clever  stunt 
and  that  is  to  drill  one  or  more  rows  of 
small  holes  around  the  periferal  surface 
around  the  pulley  or  pulleys. 

Speaking  of  belts,  there  are  quite  a few 
varieties  which  we  find  here  and  there, 
among  them  spring  belts,  composed  of  a 
spiral  spring  with  the  ends  linking  to- 
gether ; flexible  steel  and  wire  core  belts  and 
rope  belt  drives,  which  are  often  used  for 
very  large  horse-powers  with  high  effi- 
ciency in  connection  with  grooved  pulleys. 
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HOW  TO  MAKE  A “TATTOOING 
MACHINE.” 

By  David  T.  Weinberg. 


HOME-MADE  ELECTRIC  WASH- 
ING MACHINE. 

By  P.  P.  Avery,  M.E. 


A PROGRAM  CLOCK  SYSTEM 
THAT  WORKS 

By  J.  C.  Jensen. 


PROBABLY  the  majority  of  readers  have 
at  some  time  or  other  seen  what  is 

known  as  a “tattooing  machine,”  but 

have  wondered  how  one  is  made  and 

operated.  As  this  ar- 
ticle pertains  to  the 
construction  of  such 
a machine,  it  can  be 
simply  explained  as  a 
buzzer  permitting  the 
armature  of  a con- 

siderable movement 
with  a new,  long  and 
sharp  sewing  needle 
attacht  to  the  extrem- 
ity of  the  armature 
with  a 3/16  or 
metal  tube  acting  as  a 
sleeve  for  the  needle 
and  also  for  contain- 
ing the  coloring  fluid. 

To  begin  with  we 
require  one  small 
electro -magnet  coil 
wound  to  a low  re- 
sistance. This  is  set 
on  a 3/16-inch  thick 
wooden  or  better  a 
fiber  base. 

Next  procure  a piece  of  cigar  box  wood 
of  the  same  width  and  thickness  and  make 
a housing  as  shown  in  the  diagram  with 
a few  small  nails,  thus  forming  a frame 
so  that  the  armature  and  vibrator  can  be 
attached.  Now  in  attaching  the  vibrator 
(one  can  be  obtained  from  an  old  bell  or 
at  any  electrical  house),  see  that  it  will 
permit  of  a long  jump,  by  placing  it  about 
of  an  inch  away  from  the  magnet,  then 
slot  the  end  of  the  armature  so  that  the 
needle  will  fit  firmly  into  it,  and  solder 
carefully,  first  scraping  the  parts  well. 


E.e. 


A Simple  Electrical  “Tattooing”  Machine 
Which  Will  Operate  On  One  Or  Two  Cells  Of 
Dry  Battery.  The  Outline  Of  a Star  Is  Here 
Shown  Being  Tattooed  On  a Lady’s  Hand. 

After  completing  it  thus  far,  hunt  up  a 
3/16  or  % inch  copper  or  brass  tube,  the 
length  being  ^-inch  less  than  the  length 
of  the  needle,  and  by  tapping  lightly  and 
evenly  around  one  end  of  the  tube  with  a 
small  hammer,  taper  it  down  as  per  the 
(Continued  on  page  347) 


This  idea  is  to  facilitate  home  washing 
of  clothes.  Instead  of  the  woman  do- 
ing the  rubbing,  the  board  moves  up 
and  down  and  all  she  has  to  do  is  to  keep  the 


tubs  filled  with  hot  soap  suds,  water  and 
soiled  clothes  to  be  washed  and  hold  them 
against  the  moving  washboard.  Use  a small 
yi  or  1/6  H.P.  110-volt  motor  and  wood  pul- 
ley, with  a machine  belt  run  to  large  7"  wood 
pulley  which  is  clamped  to  one  of  the  legs. 
Arrange  a switch  near  at  hand.  Make  a 
wood  frame,  as  shown,  and  using  an  old 
scrub-board,  bind  its  edges  with  a strip  of 
heavy  galvanized  iron ; on  the  one  side 
make  the  driving  pin  fast,  and  make  a con- 
necting rod  and  crank  from  flat  iron, 
held  in  place  with  washers  and  cotter  pins. 
The  board  moves  freely  in  its  guides  as  the 
soft  water  acts  as  a lubricant  and  the  frame 
is  held  solidly  in  place  by  the  top  wing 
bolt  clamps  and  by  the  extension  “push- 
tight”  braces.  An  ordinary  lamp  cord  from 
wall  fixture  to  switch  and  thence  to  motor 
will  duplicate  in  system  the  use  of  the  elec- 
tric iron,  and  may  be  used  for  both. 
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Every  factory,  school  or  college  should 
have  a program  clock  and  a system 
of  electric  gongs  so  that  all  may  know 
the  exact  time  for  the  performance  of  a 
I given  duty  and  work 

! together  on  schedule 

!/ne  time.  A bell  system 

operated  by  hand  is 
subject  to  all  the  ir- 
regularities of  a for- 
getful janitor.  The 
elaborate  electrical 
clock  outfits  used  in 
some  schools  are  very 
expensive  and  much 
of  the  time  out  of 
order. 

It  is  not  a difficult 
matter  to  change  the 
striking  system  on  the 
ordinary  wall  clock 
in  such  a way  that  it 
will  trip  on  each  five 
minute  interval,  the 
escapement  rotating  a 
contact-maker  instead 
of  striking  the  gong, 
for  a three  second  in- 
terval. Several  such 
devices  are  on  the  market  for  those  who 
are  not  in  a position  to  construct  one. 

The  next  problem  is  that  of  providing  a 
positive  and  permanent  source  of  power  at 
minimum  expense.  The  wiring  diagram 
shown  herewith  solves  this  problem  nicely 
for  one  cell  of  dry  battery  on  the  relay 
line  will  last  for  a year  and  the  bell 
transformer  is  always  on  the  job  with 
plenty  of  power  for  the  bells.  Common 
bells  work  very  well  if  resistances  of  20 
ohms  or  more  are  chosen  for  a 12  volt 
circuit,  but  transformer  gongs  give  better 
results  at  little  more  expense.  This  circuit 
has  the  advantage  of  minimum  danger  from 


/^e/ay 


A Clever  Electric  Program  Clock  System 
Operated  With  Step-down  Transformer  from 
110  Volt  A.  C.  Circuit,  Which  the  Author  Is 
Using  In  Actual  Practise. 

fire  as  the  primary  circuit  is  almost  always 
open,  and  for  the  same  reason  the  trans- 
former losses  are  reduced  to  a negligible 
quantity.  In  fact,  we  have  a system  of  15 
bells  and  the  power  cost  certainly  is  not 
more  than  5 cents  per  month.  By  placing 
switches  in  multiple  with  the  relay  lines  to 
the  clock,  the  same  bells  may  be  used  for  ; 
fire  alarm  purposes,  switches  being  placed 
at  convenient  points. 


A Good  Home-made  Electric  Washing  Machine,  At  Last!  Instead  Of  Paying  a King’s 
Ransom  for  An  Electric  Washer  You  Can,  With  a Little  Ingenuity  and  Patience,  Con- 
struct One  of  Your  Own.  The  Only  Real  Expense  Is  the  Motor,  and  You  Can  Pick 
This  Up  Cheaply  At  Electrical  “Second-hand”  Dealers. 
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HOME  MADE  EIDOPHONE. 

All  that  is  necessary  is  a clean  tin  about 
the  size  of  a two-pound  jam  tin,  also  a 
piece  of  rubber  sheeting,  a small  funnel, 
and  an  oblong  piece  of  tin. 

Take  your  tin  and  cut  a round  hole  in 
the  side,  roll  up  the  piece  of  tin  and  insert 
it  in  the  hole ; now  solder  the  tube  to  the 
can  and  stick  the  funnel  in  as  far  as  it 
will  go.  Take  the  thin  piece  of  rubber 
.sheeting,  and  stretch  it  tightly  over  the 
top  of  the  can.  and  tie  it. 

Lycopodium  Rubber 

powder^  sbeef 


Lycopodium  Powder  Resting  Loosely  on  a 
Stretched  Diafram,  as  Here  Shown.  Will  As- 
sume Innumerable  Figures  for  the  Changing 
Voice  Tones  Spoken  into  the  Mouth -piece  at 
the  Right. 

All  is  ready  and  all  else  you  have  to  do 
is  to  obtain  some  fine  powder  such  as  lyco- 
podium powder,  dry  salt,  etc.,  and  spread 
a thin  layer  of  one  of  these  materials  over 
the  sheeting.  Now  start  to  sing  a single 
note,  steadily  and  continuously  into  the 
funnel  and  the  position  of  the  powder 
changes  and  forms  itself  into  a design. 
The  designs  thus  formed  are  innumerable, 
as  you  can  change  the  tone  of  voice  or  the 
powder  as  often  as  you  wish. 

Contributed  b\  EXVVYZED. 

COLORED  FIRES  FOR  ENTER- 
TAINMENTS. 

The  following  formulas  for  colored  fires 
are  reliable  ones  and  are  used  by  the  large 
fireworks  manufacturers.  In  compounding 
them,  DON’T  mix  them  with  a mortar  and 
pestle.  They  may  be  mixt  on  a large 
sheet  of  clean  paper.  Mix  them  thoroly. 
Don’t  pack  them  tightly  in  a small  space; 


they  are  more  or  less  explosive. 

RED  FIRE. 

Strontium  nitrat  40% 

Sulfur  13% 

Potassium  chlorat  5% 

Charcoal  or  lampblack 3% 

.Antimony  sulfid  4% 

CRIMSON  FIRE. 

Strontium  nitrat  53% 

Sulfur  22% 

Potassium  chlorat  20% 

Charcoal  or  lampblack 5% 

GREEN  FIRE. 

Barium  nitrat  77% 

Sulfur  13% 

Potassium  chlorat  5% 

Charcoal  or  lampblack 3% 

Metallic  arsenic  2% 

BLUE  OR  BENGAL  FIRE. 

Potassium  nitrat  66% 

Sulfur  22% 

Tersulfid  of  antimony 12% 

WHITE  INDIAN  FIRE. 

Potassium  nitrat  73% 

Sulfur  20% 

Sulfid  of  arsenic 7% 


LILAC  FIRE. 

Potassium  chlorat  49% 

Sulfur  25% 

Chalk  20% 

Black  o.xid  of  copper 6% 

PURPLE  FIRE. 

Potassium  chlorat  43% 

Potassium  nitrat  2214% 

Sulfur  2214% 

Black  o.xid  of  mercury 10% 

Black  sulfid  of  mercurv 2% 

YELLOW  FIRE. 

■Sodium  nitrat  75% 

Sulfur  19% 

Charcoal  or  lam])black 6% 

.All  the  above  percentages  are  taken  by 
weight.  They  should  be  compiled  accu- 
rately to  give  best  results. 

Contributed  by  JOHN  B.ARRA'. 


CUTTING  THE  HIGH  COST  OF 
PARAFFIN  WAX. 

Paraffin  wa.x  is  used  iti  matiy  matuifactur- 
ing  plants  as  a sealing  compound,  and  as 
an  insulatitig  mediutn,  also  for  waterproof- 
itig.  The  present  price  of  paraffin  wax  is 
about  ten  cents  per  pound,  and  those  using 
large  quantities  find  this  increased  price 
cutting  a hole  into  their  profits. 

Manufacturers  of  flashlight  batteries  use 
considerable  paraffin  wax  in  the  construc- 
tion of  the  cells  as  a sealing  and  itisulating 
medium.  Their  cost  can  be  cut  consider- 
able if  they  will  take  say  one  part  paraffin 
wax  and  otic  part  rosin.  This  gives  a better 
insulating  material,  as  well  as  a better  seal- 
ing compound.  Paper  treated  with  a mix- 
ture of  rosin  one  part  and  paraffin  one  part, 
makes  an  ideal  insulation  for  placing  be- 
tween cells  when  they  are  made  up  in  what 
is  known  as  “battery  sets.”  The  same 
weight  of  wax  when  mi.xed  with  rosin  will 
treat  a greater  quantity  of  paper  than  the 
wax  alone ; this  is  an  additional  saving. 

The  cost  of  rosin  is  about  $7  per  barrel  of 
280  pounds ; this  is  2j4  cents  per  pound,  and 
the  paraffin  wax  is  not  less  than  10  cents 
per  pound.  So  if  one  pound  of  rosin  is 
mixed  with  one  pound  of  paraffin  wa.x  this 
cuts  the  cost  from  10  cents  per  pound  to 
b]4  cents  per  pound,  making  a saving  of 
3^  cents  on  every  pound  used.  Most  fac- 
tories buy  this  wax  in  ton  lots,  and  a sav- 
ing of  3J4  cents  per  pound  would  be  the 
small  sum  of  $75.00  saved  on  every  ton. 

Contributed  by  W ILLIAM  HOPPIE 


“MINIATURE  LIGHTNING.” 

I wish  to  submit  the  following  experiment 
which  I believe  would  be  of  interest  to  the 
readers  of  the  Electrical  Experimenter. 

Place  a piece  of  phosphorus  about  the  size 
of  a pea  in  a glass  one-half  full  of  water. 
Next  sprinkle  a few  crystals  of  chlorate  of 
potash  over  the  phosphorus.  With  a medi- 
cine dropper  release  a few  drops  of  sul- 
phuric acid  C.P.  into  the  glass.  In  a few 
seconds  sparks  will  commence  to  fly  from 
the  phosphorus,  and  will  be  accompanied  by 
a snapping  and  crackling  noise  which  greatly 
resembles  lightning. 

Contributed  by  MLTRRAY  D.  F.AIR. 


ILLUSTRATION  OF  OXIDATION 
BY  AIR. 

Wet  the  inside  of  a clean  test-tube  with 
water,  and  sprinkle  a quantity  of  clean  iron 
filings  inside,  so  that  they  adhere  to  the 
wet  glass.  By  means  of  a ring-stand, 
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clamp  the  tube  upside  down,  so  that  the 
mouth  of  the  tube  is  slightly  under  the 
surface  of  some  water  in  a beaker.  (See 
illustration.) 

Leave  the  apparatus  in  this  position  for 
about  an  hour.  At  the  end  of  this  time,  it 
will  be  observed  that  the  water  has  risen 
inside  to  about  one-fifth  the  height  of  the 
tube. 

Explanation : Air  consists  four-fifths  of 

nitrogen  and  one-fifth  of  oxygen;  the  oxy- 
gen in  the  air  imprisoned  within  the  test- 


Interesting  Experiment  to  Illustrate  the  Oxi- 
dation of  Iron  Filings  by  Air. 


tube  combines  with  the  iron  filings,  form- 
ing iron  oxid  (iron  rust).  The  water  rises 
to  take  the  place  of  the  oxygen. 

To  prove  the  remaining  gas  is  nitrogen, 
place  the  thumb  over  the  mouth  of  the 
tube,  and  withdraw  the  tube  from  the 
water.  Remove  the  thumb  and  apply  a 
lighted  match  to  the  mouth  of  the  tube ; 
the  nitrogen  in  the  tube  will  cause  the  flame 
to  go  out. 

Contributed  by  JOHN  BARRY. 


MAKING  FLEXIBLE  MIRRORS 

Herewith  I present  directions  for  making 
mirrors  (flexible)  from  tinfoil  on  celluloid. 

Directions : Procure  a piece  of  celluloid 

— an  old  photographic  film,  cleaned  of  its 
gelatin  coating  will  do — and  coat  it  as  fol- 
lows: Make  a solution  of  teaspoonful 

of  boiling  water.  Take  a piece  of  tinfoil — 
not  leadfoil — and  rub  a few  drops  of  quick- 
silver on  one  side  till  it  resembles  a mirror. 
Wet  the  fingers  in  the  prepared  gelatin,  size 
and  rub  it  all  over  the  surface  of  the  cellu- 
loid, and  lay  the  foil  on,  qtiicksilver  side 
down. 

Cover  with  a piece  of  newspaper.  Hold 
it  tight  to  prevent  slipping,  and  burnish  the 
foil  down  hard  to  the  celluloid  surface. 
This  may  be  done  with  the  end  of  a round 
paddle  made  of  wood  or  similar  hard  sur- 
face. 

When  this  has  become  dry  a fine  mirror 
will  be  the  result.  It  may  be  twisted  in 
almost  any  way  so  that  it  makes  a very 
amusing  device  for  distorting  a person’s 
face,  making  a stout  person  look  tall  and 
lanky,  and  making  tall  people  look  ridicu- 
lously squat  and  short. 

Care  should  be  taken  not  to  bend  the  cel- 
luloid too  sharply  as  the  foil  will  wrinkle 
and  the  effect  spoiled  in  consequence. 

Contributed  by 

WILLIAM  J.  WRIGHT. 


By  PR.  FREPERUCSi  H.  MHEEEHER 


IN  order  to  receive  a signal  from 
Mars  or  any  other  planet,  we  must 
first  have  some  common  language 
or  method  of  signaling.  If  there 
are  intelligent  beings  on  these 
various  planets  endeavoring  to  signal 
the  earth,  it  would  have  to  be  by  some 
means  common  to  them  all.  There  are 
three  such  methods.  First,  light  waves, 
visible  and  invisible,  which  would  in- 
clude the  colors  of  the  spectrum.  Sec- 
ond, the  regularity  and  precision  with 
which  planets  move  thru  space.  Third, 
mathematics,  which  would  have  to  do 
with  the  above  regularity. 

Wireless  telegraphy  is  undoubtedly 
tuned  invisible  light  waves ; that  is, 


could.  As  I stated,  the  question  had 
been  raised  as  to  whether  mysterious 
unrecognized  signals  emanating  from 
an  unknown  source  could  possibly  be 
the  result  of  Martians  endeavoring 
to  communicate  with  the  earth.  Our 
experiments  were  conducted  for  the 
purpose  of  settling  the  question 
whether  Mars  was  at  this  time  en- 
deavoring to  signal  the  earth  by  the 
aid  of  what  we  know  on  earth  as 
radio  telegraphy,  or  by  means  of  a 
tuned  radiant  energy. 

THIRTY -FIVE  MILES  OF  WIRE. 

Our  experiments  were  conducted 
from  a station  on  a ranch  sufficiently 


Photos  Show  the  “Mars”  Listening-in  Radio  Station  of  Dr.  Frederick  Millener.  Dr.  Miilener  Appears  at  Left  of  Top  Photo — the 
Gentieman  at  Right  is  Mr.  Harvey  L.  Gamer,  His  Co-Worker.  Both  are  Leaders  in  the  Fieid  of  Radio  Engineering. 


invisible  to  our  eyes.  Our  scientists  have 
been  able  by  means  of  spectral  analysis  to 
tell  us  considerable  about  each  one  of  the 
planets,  and  we  have  no  reason  to  doubt 
that  the  inhabitants,  if  there  be  any  on 
these  other  planets,  have  been  able  to  tell 
considerable  about  the  earth’s  spectrum. 
There  is  also  no  doubt  that  they  must  know 
at  least  as  much  if  not  more  than  we  do 
of  the  regularity  and  precision  of  move- 
ment of  the  planets,  stars,  etc.,  and  if  they 
do,  they  must  have  a thoro  know'ledge  of 
mathematics  or  what  we  call  mathematics. 

From  time  to  time  we  have  heard  from 
the  large  Marconi  stations  that  they  have 
received  signals  at  more  or  less  regular  in- 
tervals, the  understanding  of  which  was 
not  clear.  To  a person  so  inclined  there 
is  nothing  more  interesting  than  an  eve- 
ning, where  the  surroundings  are  suitable 
for  such  work,  to  listen  to  the  humming 
of  the  busy  world  in  the  ether.  With 
proper  apparatus  almost  any  one  of  the 
large  stations  of  Europe,  North  and  South 
America  and  Hawaiian  Islands  can  be 
heard,  located  and  messages  interpreted. 
This  is  doubly  interesting  if  it  is  coupled 
with  listening  for  signals  from  another 
world.  Therefore,  v.hen  Mars  approached 
as  near  the  earth  as  it  would  at  this  period 


we  determined  to  listen  in,  and  by  building  far  from  Omaha,  so  that  local  electrical 
and  acquiring  certain  apparatus  secured  as  disturbances  would  be  entirely  absent.  A 
long  an  antenna  and  counterpoise  as  we  large  part  of  the  equipment  was  constructed 

especially  for  the  purpose  to  which  it  was 
put  Iw  my  co-workcc,  Hacvcy  L.  Gamer 


Dr.  FREDERICK  H.  MILLENER.  radio 
expert  and  the  first  man  in  the 
country  to  establish  radio  com* 

^ munication  with  a moving  railroad  train, 

I during  his  famous  experiments  on  the 

Union  Pacific  Railroad,  needs  perhapslno 
i introduction  to  our  radio  readers. 

During  the  last  opposition  of  the  planet 
I Mars  in  the  latter  part  of  April,  the 

I entire  world  was  breathlessly  awaiting 

I news  from  Dr.  Millener’s  Omaha  station 

I whether  the  mysterious  planet  was  act* 

I ually  trying  to  communicate  with  the 

earth.  Scientists  were  agreed  upon  it 
I that  if  anyone  was  able  to  detect  these 

I signals  Dr.  Millener*s  station  certainly 

I would  be  able  to  register  them,  due  to 

I his  very  fine  instruments  as  well  as  the 

I excessive  wave  length  employed.  For 

I days  the  newspapers  were  full  of  Dr. 

I Millener*s  work,  and  the  world  was 

I awaiting  news  expectantly.  That  the 

I result  was  negative  is  of  course  no  fault 

I of  our  scientists.  If  Mars  had  been 

I sending  radio  signals  such  as  we  under- 

stand them.  Dr.  Millener’s  station  would 
I have  received  them.  Our  readers  will 

I be  glad  to  read  Dr.  Millener’s  own  ac* 

count  which  has  been  written  especially 
for  the  ELECTRICAL  EXPERIMENTER. 

—EDITOR. 

MiiiiiiiiiiiiiiiiiiNiiiiiimiitiiiiii|iiiiiiiiiiiiiiiiii|iiiiiiiiiiiiiiiiiiiiiiniiiniiiiiiMnimimiiiiiiiiiiiiuiiiiiiiriM[i 

295 


I and  myself,  both  of  whom  had  been  con- 
I iiected  with  the  Union  Pacific  Railroad  as 
I experimental  engineer  and  electrical  engi- 
I neer  before  the  war ; Mr.  Gamer  during 
I the  war.  Part  of  it  was  apparatus  that 
I was  used  at  Fort  Omaha,  Nebraska,  to 
I listen  in  and  detect  unlawful  users  of  the 
I ether  during  the  war.  It  consisted  of  a 
: large  co-axial  coupler,  amplifiers,  both  radio 
I and  audio  frequency,  inductances  and  con- 
^ densers.  The  antenna  consisted  of  approxi- 
\ iiiatcly  thirty-five  miles  of  wire  strung  on 
I telegraph  poles,  covering  an  area  of  about 
I twenty-five  square  miles,  and  the  counter- 
I poise  somewhat  larger.  We  were  enabled 
I to  reduce  the  size  of  our  antenna  and 
I counterpoise  at  will,  thus  permitting  us  to 
f pick  up  the  messages  of  almost  any  wave- 
I length  and  accurately  measure  the  same. 
I Starting  with  the  wavelength  of  an  average 
I commercial  station  we  gradually  lengthened 
I ' our  wavelength  until  that  of  New  Bruns- 
I wick  and  Annapolis  were  reached  and  past. 
I Slowly  increasing  the  wavelength  until  it 
J [Continued  on  page  31/) 


B>y  FIEME  M.  BOUCMEROH 


Forty  years  from  now,  when  I am  old 
and  crabbed ; when  I no  longer  take 
pleasure  in  making  home  brew ; when 
I shall  have  ceased  experimenting  with  per- 
manent electro-magnets  on  the  electric  light 
meter,  and  when  my  eyes  shall  have  become 
dim  and  watery  from  close  contact  with 
sputtering  arcs  and  X-ray  machines  to  such 
a point  that  they  will  cease  to  appraise 
wondrous  landscapes,  art  galleries,  the  lan- 
guage of  the  birds  and  flowers,  beautiful 
women,  near-beer  and  other  works  of  na- 
ture and  prohibition,  I shall  have  my  nurse- 


Hoo  S>.  sv 

Tweiataetlhi 

D©^  a.E!tdl 


She  led  me  to  the  old  fashioned  parlor 
and  thereupon  unfolded  one  of  the  most 
startling  and  fantastic  recitals  it  has  ever 
been  my  bad  fortune  to  hear.  For  the  past 


y 


....  “Mrs.  S Lived  Near  Rochester,  N.  Y.,  in  an  Old  Colonial  House  . . . She 

Led  Me  Into  the  Musty  Old  Parlor  and  Unfolded  a Startling  Recital  of  How  She  Had 
Received  Radio  Messages  Direct  from  the  ‘Central  Powers' — All  Without  Any  Apparatus!” 


maid  bring  forth  my  diary  and  turning  back 
to  the.  experiences  entitled  “The  part  I 
played  in  the  Grate  War,”  shall  have  her 
read  me  to  good  cheer  some  of  the  many 
little  comedies  connected  with  my  “radio- 
sleuthing” days. 

Every  time  I swallow  a false  tooth,  I 
shall  want  to  be  brought  back  to  pleasant 
humor  by  insisting  upon  being  read  the 
passage  about  the  nice  old  soul  who  once 
sent  our  bureau  a 200-word  day  telegram  to 
the  effect  that  she  had  information  of  the 
greatest  value  to  the  Government  of  the 
United  States,  both  from  a scientific  and 
military  point  of  view,  and  that  we  make 
haste  to  visit  her  as  soon  as  possible  in 
order  that  she  furnish  us  with  all  particu- 
lars. She  did  not  forget,  of  course,  to 
mention  the  fact  that  the  matter  was  so 
startling  and  would  prove  so  revolutionary 
that  she  could  not  even  hint  as  to  its  na- 
ture in  so  open  and  public  a method  of 
communication  as  an  ordinary  telegram. 
The  lady  further  stated  that  the  case  had 
to  do  with  a totally  new  system  of  radio 
telegraphy,  and  for  that  reason  no  less  than 
an  expert  in  this  science  should  be  detailed 
on  this  important  mission. 

After  this  yarn  has  been  read  off  to  me, 
I shall  contentedly  sit  back  in  my  easy 
chair  and  perhaps  take  a few  sips  of  weak 
tea,  who  knows?  The  story  runs  some- 
thing like  the  following; 

THE  STRANGE  RADIO  TELEPATHIC 
SIGNALS. 

Mrs.  S lived  near  Rochester,  N.  Y., 

in  an  old  house  of  the  colonial  days  type. 
No  sooner  had  an  aged  negro  servant  ad- 
mitted me  than  the  gloom  and  silence  of 
the  musty  Revolutionary  mansion  began  to 
weigh  heavily  on  me  in  addition  to  the  six- 
dollar  raincoat  on  my  back.  I waited  al- 
most an  hour  when  the  lady  finally  made 
her  appearance  and  greeted  me  with  an  air 
of  dignity  and  low  tones  which  seemed  to 
spell  mystery  with  a capital  “M.” 


two  weeks  she  had  received  many  messages 
direct  from  the  Central  Powers.  She  ex- 
plained that  altho  the  messages  were  trans- 
mitted by  means  of  radio-telegraphy  thru 
the  high-power  stations  at  Berlin,  Con- 
stantinople and  other  points,  she  had  acci- 
dentally discovered  a means  of  receiving 
them  direct  without  the  use  of  an  actual 
radio  installation!  At  this  statement,  I 
looked  at  her  sharply,  then  began  to  look 
around  for  a quick  exit  to  the  nearest  door. 
The  odd  part  of  it  all  was  that  the  woman 
seemed  perfectly  rational  and  spoke  in  a 
well-informed  and  balanced  manner,  and  no 
amount  of  questioning  on  my  part  failed 
to  disclose  the  slightest  trace  of  that  well- 
known  malady,  dementia  americana.  To 
cap  the  strangeness  of  her  story,  she 
brought  forth  a number  of  sheets  of  paper 
containing  all  manner  of  messages  written 
in  several  languages,  evidently  of  an  offi- 
cial character,  judging  from  the  various 
military  and  civilian  titles. 

I asked  the  lady  just  how  she  received 
these  communications,  at  which  she  an- 
swered, “Why,  by  means  of  dots  and 
dashes,  of  course.  I have  always  been  an 
expert  operator,  and  there  is  no  mistaking 
the  manner  in  which  the  signals  respond  to 
my  hearing.” 

For  another  whole  hour  I was  forced  to 
listen  to  many  descriptions  of  just  how  the 
messages  “came  in,”  which  were  mostly  at 
night,  she  said.  The  woman  seemed  so 
sincere  that  I began  to  have  my  own  doubts. 
I remembered  several  instances  in  my  op- 
erating days,  when  there  had  been  times, 
when  miles  away  from  any  radio  apparatus, 
I thought  I could  hear  familiar  high  fre- 
quency spark  signals.  Perhaps  some  radio 
men  who  read  these  pages  may  recall  sim- 
ilar occurrences.  Strange,  but  nevertheless 
true.  So,  as  I say,  I began  to  wonder 
whether  the  lady  was  not  suffering  from 
some  exaggerated  form  of  a similar  de- 
lusion confined  solely  to  the  sense  of  hear- 
ing. 


Finally,  I gathered  all  the  data  offered 
me,  made  a few  notes  on  the  time  and  place 
of  the  strange  radio-telepathic  signals  and 
fearing  to  be  informed  of  more  startling 
and  revolutionary  radio  doings,  1 managed 
to  make  my  exit  with  as  much  grace  as  I 
could  command  under  the  circumstances. 
Once  out  in  the  open  country  road,  1 
breathed  a sigh  of  relief,  wiped  the  mois- 
ture from  my  almost  "fevered  brow,”  and 
started  for  the  nearest  house  adjacent  to 
the  spooky  Mrs.  S— — in  order  to  confirm 
certain  thoughts. 

Before  I reached  it,  however,  the  rural 
mail  carrier  came  jogging  along  in  his 
buggy. 

"Can  you  give  me  some  character  infor- 
mation on  the  lady  living  in  that  old  home- 
stead?” said  I,  pointing  to  the  house  in 
question. 

“Sure,”  he  promptly  answered,  “it’s  old 

Mrs.  S . She  has  been  harmlessly  but 

hopelessly  mad  for  the  past  ten  years. 
Her  husband  was  a scientist  of  the  old 
school,  so  she  now  imagines  herself  as 
carrying  on  his  work,  and  she  seems  par- 
ticularly cracked  on  subjects  connected 
with  mental  telepathj'.” 

"Thanks,”  I said,  as  I mentally  resolved 
to  prepare  a long  report  to  my  superiors 
urgently  recommending  that  in  the  future 
no  attention  be  paid  to  the  communications 
of  informants  unless  accompanied  by  orig- 
inal certificates  certifying  to  the  sanity  of 
the  man  or  woman  responsible  for  its 
dispatch. 

STOCK  “SIGNALS.” 

One  day,  while  intensely  interested  in  a 
lifelike  description  of  some  artistic  sub- 
ject within  the  pages  of  the  “Follies  Ga- 
zette,” an  urgent  call  reached  us  to  imme- 
diately dispatch  an  expert  signal  man  to 
a certain  building  in  the  downtown  section 
of  New  York,  where  a telephone  inspector 
was  in  the  very  act  of  listening  to  some 
authentic  and  quite  audible  “radio  signals” 
having  no  business  there. 

Upon  reaching  the  place,  I found  my  tele- 
phone friend  pottering  and  fuming  over  a 
large  connection  box  on  the  main  floor  of 
the  building.  He  was  sure  they  were  radio 
signals  because  he  once  had  met  a man  who 
had  told  him  all  about  it.  As  far  as  he 
was  concerned,  there  certainly  was  no 
room  for  doubt,  and  accordingly,  had  tele- 
phoned his  chief  to  come  down  and  listen- 
in  for  himself. 

Since  this  incident  had  occurred  during 
one  of  the  periods  most  pregnant  with  spy 
radio  hysteria,  these  two  gentlemen  had 
lost  no  time  in  notifying  official  headquar- 
ters. With  the  aid  of  a telephone  receiver 
I listened-in  on  an  improvised  circuit  in 
the  telephone  box,  to  which  ran  many  thou- 
sands of  telephone  wires.  Sure  enough, 
signals  of  a suspicious  character  were  dis- 
tinctly audible.  They  had  a frequency  of 
about  sixty  cycles,  were  quite  loud,  but 
hopelessly,  pathetically  and,  as  usual,  in- 
evitably unreadable.  As  I listened  for  a 
little  while  longer,  the  signals,  which  were 
composed  mostly  of  series  of  long  dashes 
with  a few  dots  here  and  there,  slowly 
began  to  assume  the  character  of  something 
I had  once  or  twice  heard,  which  sounded 
suspiciously  like  a certain  instrument  near 
the  barroom  of  the  Estor  Hotel.  You  may 
remember,  of  course,  that  this  well-knowm 
hostelry  had,  during  the  same  year,  been 
the  scene  of  a suspected  spy  radio  installa- 
tion, not  far  from  its  immense  roof.  As 
the  suspicion  slowly  began  to  impress  itself 
on  my  mind,  I asked  one  of  the  wire  ex- 
perts if  there  were  any  other  lines  besides 
telephone  circuits  within  or  near  the  con- 
nection box.  He  replied  there  was  nothing 
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at  all  except  a so-called  “ticker”  circuit. 

“Ah !”  I exclaimed,  as  the  previous  sus- 
picion now  became  alive  with  possibilities, 
“that  is  just  what  I want;  where  is  it?” 

I thereupon  made  some  sort  of  connection 
on  the  ticker  circuit  and  was  not  surprised 
when  I heard  the  sounds  within  the  tele- 
phone receiver  absolutely  identical  to  those 
we  had  heard  on  the  adjacent  telephone 
wire.  In  other  words,  the  signals  were 
none  other  than  those  which  had  fooled  us 
many  times  before,  and  I may  say  many 
times  thereafter.  In  short,  they  originated 
from  stock  ticker  circuits.  In  sections 
where  these  ticker  wires  were  allowed  to 
run  close  to  telephone  circuits  inductive  ef- 
fects often  resulted,  whereby  the  familiar 
“da-da-di-da-da”  of  the  news  and  stock 
tickers,  you  and  I have  frequently  heard, 
were  induced  on  adjacent  telephone  lines. 

MYSTERIOUS  STEEL  TOWER  IN  THE 
CATSKILL  MOUNTAINS. 

Occasionally  there  would  be  cases  which, 
during  the  process  of  Investigation,  would 
manage  to  get  into  the  hands  of  newspapers. 
The  result  of  course  was  that  great  no- 
toriety would  be  given  to  instances  which 
were  nothing  more  or  less  than  the  over- 
zealous  activities  of  patriotic  and  well- 
meaning  persons. 

Such  conditions  would  particularly  be  no- 
ticed after  the  press  had  given  much  space 
to  one  or  two  of  these  fiasco  cases.  A case 
of  this  nature  was  the  following  one,  which 
took  considerable  time  and  expense  to  un- 
ravel. Three  reports  came  in  from  three 
different  sources  reporting  the  one  individ- 
ual case. 

A millionaire  woolen  manufacturer  who, 
rumor  intimated,  had  had  his  manufactur- 
ing plant  confiscated  by  the  Government,  and 
which  was  now  being  operated  by  the  office 
of  the  Alien  Custodian  had,  previous  to  our 
entry  into  the  war,  been  engaged  in  much 
German  propaganda. 

This  gentleman  was  now  living  in  a se- 
cluded and  almost  inaccessible  spot  some- 
where in  the  Catskill  Mountains.  Here  he 
had  fortified  himself  by  building  a large 
and  expensive  mansion,  surrounded  by  all 
the  comforts  characteristic  of  millionaires. 
The  informants  had  heard  from  undoubtable 
sources  that  this  German  had  constructed 
and  was  operating  a high-power  radio  outfit, 
capable  of  sending  and  receming  messages 
to  and  from  Germany  1 The  report  also 
said  that  he  had  a large  steel  tower,  under 
the  guise  of  a windmill,  and  that  from  this 
tower  was  stretched  several  lengths  of  wire 
to  neighboring  tall  trees  which  acted  as  an 
antenna.  A large  generating  plant  had  also 
recently  been  forwarded  to  this  spot  as  well 
as  many  other  electrical  appliances. 

One  of  the  informants  claimed  that  he 
had  climbed  a certain  high  spot  near  the 
German’s  place,  called  “Watch  Hill,”  where 
he  had  seen  the  tower  and  wires  very  dis- 
tinctly. It  could  also  be  noticed  that  a 
W'ire  fence  had  been  built  around  the  es- 
tate and  that  large,  ferocious  dogs,  assisted 
by  evil-looking  individuals,  patroled  this 
enclosure  during  the  day  and  night  in  order 
to  scare  away  possible  intruders. 

After  reading  these  reports,  the  case  cer- 
tainly looked  very  promising  and  inferred 
possibilities  of  a great  discovery.  The  only 
way  to  reach  this  place  was  by  train  which 
left  New  York  at  2 a.  m.,  and  which 
reached  a place  called  Big  Indian  at  about  11 
a.  m.  From  this  point  it  was  necessary  to 
board  a stage  (a  Ford  truck  used  by  the 
local  postmaster)  and  travel  thru  many 
winding  roads  for  a distance  of  nearly 
thirty  miles.  I finally  arrived  at  a spot 
within  a short  distance  of  the  suspected 
estate,  accompanied  by  a secret  service 
man.  We  were  prepared  for  a long  siege 
and  had  the  necessary  equipment,  such  as 
revolvers,  powerful  field-glasses,  and  a 
small  portable  receiving  outfit. 

In  order  to  allay  suspicion  as  to  our 
purpose,  we  explained  to  the  stage  driver 
that  we  were  on  a fishing  trip  and  our  para- 


phernalia consisted  of  supplies  for  a long 
ramble  thru  the  mountain  streams  in  search 
of  trout.  We  reached  the  base  of  Watch 
Hill  late  in  the  afternoon  and  decided  to 
start  our  investigation  after  midnight.  We 
climbed  the  “Hill”  and  installed  ourselves 
near  the  top,  where  we  had  an  excellent 
view  of  the  estate,  as  well  as  the  steel  tower. 
Upon  closely  scrutinizing  the  ground  with 
our  field-glasses,  we  saw  the  power  house 
in  question,  separated  from  the  mansion  by 
a short  distance,  and  what  were  evidently 
power  lines  leading  to  and  from  the  house. 
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"^adio  Telephony  on  Aeroplanes. 

By  Major  C.  E.  Prince. 


Concerning  Aerials. 


By  P.  H.  Boucheron. 


The  President’s  Special. 

By  Thomas  W.  Benson  & Chas.  S.  Wolfe. 

An  Experimental  Wave  Tester  for  Re- 
ceiving. 

By  Raymond  Evans. 

Radio  in  Germany. 


By  R.  Wilhelm.  = 

I The  Wavemeter  and  Its  Importance  in  | 
I Radio  Transmission.  ^ | 

I By  Yose.  | 

I Musical  Reception  with  Continuous  Waves  | 
I Without  Local  Oscillations.  | 
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We  also  observed  that  there  were  consid- 
erable lengths  of  wire  attached  to  the  steel 
tower,  leading  to  distant  trees,  all  seeming 
to  be  of  standard  length,  as  would  be  with 
a systematic  attempt  to  secure  a definite 
wave  length,  and  the  terminating  ends  also 
seemed  to  have  large  dark  objects  which 
closely  resembled  insulators.  However,  from 
the  distance  we  were,  we  could  not  definitely 
establish  whether  or  not  these, objects  were 
actually  insulators  or  merely  twist-bolts. 

At  midnight  we  closely  observed  the  place 
under  investigation  and  noticed  considerable 
activity,  such  as  lights  burning  and  persons 
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We  therefore  decided  to  “swoop”  down  on 
the  place  and  to  make  a thoro  investigation 
of  the  power  house  and  that  suspicious- 
looking  tower  and  wires. 

The  owner  of  the  place  was  consider- 
ably annoyed  when  we  explained  our  visit, 
and  at  first  was  going  to  have  us  thrown 
out,  but  when  we  explained  to  him  the  futil- 
ity of  doing  this,  he  consented  to  allow  us 
to  go  thru  his  place  in  order  to  demonstrate 
to  us  the  absurdity  of  the  reports  that  he 
was  a German  agent  engaged  in  receiving 
and  sending  military  information  between 
Germany  and  the  United  States.  He  accord- 
ingly detailed  his  private  secretary  to  ac- 
company us  in  our  search. 

Alas  for  the  vagaries  of  humans  and  the 
vividness  of  their  imagination ! What  we 
had  thought  would  mean  the  making  of  our 
fame  while  unraveling  this  mystery  and  dis- 
covering a den  of  German  propaganda, 
proved  only  to  be  another  story  enough  to 
give  us  a press  notice  of  not  more  than  two 
lines. 

The  tall  steel  tower  was  in  reality  a 
windmill  and  the  wires  separated  from  it 
were  nothing  more  alarming  than  guy 
wires.  The  suspicious-looking  objects  at 
their  termination  were  turn-buckles,  de- 
signed to  take  up  any  sagging  of  the  guy 
wire. 

As  for  the  power  house,  it  was  indeed 
genuine,  but  was  used  solely  for  the  purpose 
of  illuminating  the  house  and  surrounding 
barns  as  well  as  to  furnish  power  to  the 
many  appliances  necessary  to  a modern  and 
up-to-date  millionaire’s  estate. 

Our  German  friend  invited  us  to  luncheon 
and  he  certainly  exceeded  himself  to  make 
us  comfortable,  including  cigars,  afternoon 
coffee  and  liqueurs.  Under  the  genial  influ- 
ence of  this  meal,  served  to  us  by  a butler 
in  a gorgeous  uniform,  our  host  waxed 
genial  and  really  was  amused  with  the  ab- 
surdity of  his  being  under  suspicion.  He 
thought  he  knew  who  caused  the  report  to 
be  sent  in.  Probably  a discharged  employee, 
and  he  vowed  he  would  investigate  the  mat- 
ter himself  in  order  to  get  at  the  bottom  of 
it,  to  definitely  prove  to  us  that  he  was  a 
true  friend  of  the  United  States.  He  was  a 
naturalized  American  citizen  and  had  most 
of  his  money  invested  in  Liberty  Bonds. 
Not  only  that,  but  he  had  turned  over  his 
entire  manufacturing  plant  to  the  Govern- 


“We  Reached  the  Base  of  ‘Watch  Hill’  Late  in  the  After- 
noon   Where  We  Had  an  Excellent  View  of  the 

Estate,  as  Well  as  the  (Spy  Radio?)  Tower.” 


walking  to  and  from  the  power  house,  which 
in  itself  looked  at  least  suspicious. 

After  this,  we  erected  our  portable  re- 
ceiving outfit  and  listened-in  for  the  re- 
mainder of  the  night.  However,  nothing 
was  heard  which  would  preclude  high-power 
transmission  in  the  immediate  vicinity.  In 
fact,  constant  and  careful  observation  for 
the  following  three  days  failed  to  furnish 
any  conclusive  evidence  that  our  friend  was 
engaged  in  anything  more  alarming  than 
scientific  farming  and  tree  planting,  aided 
by  several  gardeners  and  laborers. 


ment  for  the  manufacturing  of  khaki  and 
incidentally  had  invented  a new  kind  of 
cloth  which  was  more  serviceable,  more 
economical  and  more  efficient  than  any  of 
the  cloths  used  by  the  European  countries. 

Yes,  critical  reader,  I fully  realize  that 
the  Lightning  Rod  and  the  Underground 
Radio  episodes  promised  last  month  are 
missing  in  the  present  issue.  Be  reasonable, 
as  I have  not  yet  received  permission  from 
the  German  War  Office  to  publish  them  ! In 
the  next  installment  you  will  be  rewarded 
with  a few  more  choice  exploits. 


Left: — The  Wireless  Plant  at  “Knights  of  Columbus”  School  in  New  York  City,  Where  Electricity,  Acetylene  Welding,  Motor  Mechanics 
and  Other  Vocational  Trades  Are  Taught  Free  to  the  Demobilized  Service  Men.  Right: — The  Electrical  Class  of  Ex-fighters  in  a K.  of  C. 
Vocational  School  Observing  a Problem  for  Interior  Wiring.  This  Course  With  "Radio-telegraphy”  Is  One  of  the  Most  Popular  In  the 

Chain  of  Sixty  Such  Schools  Operated  Free  for  the  Former  Fighters. 


Free  IRadli©  Course  for  E 

WMHsim  M.  Bolder 


Fifty  thousand  soldiers  who  served  at 
home  and  abroad  during  the  World 
War  and  were  thrown  back  into  civil- 
ian life  to  be  classified  among  the  “un- 
skilled workers,”  of  this  nation  of  100,000,- 
000  souls  have  been  taken  in  hand  by  one 
of  the  most  unique  educational  systems  ever 
launched  in  this  country  and  are  now  well 
on  their  way  ready  to  take  their  places  in 
the  factory,  round-house,  construction  and 
various  skilled  trades. 

It  happened  not  more  than  one  year  ago 
when  the  Knights  of  Columbus  found  the 
portals  of  peace  about  to  be  dropt  on  one 
of  the  most  brutal  wars  the  World  ever 
stood  up  before.  Every  patriot  in  this 
country  had  done  their  share.  Those  who 
could  not  go  gave  unstintingly  of  their 
funds  so  that  the  soldiers,  sailors  and  ma- 
rines overseas  might  have  some  proper  at- 
tention through  the  many  war  relief 
agencies  which  had  sprung  up  with  the 
clash  of  arms.  Foremost  in  this  field  came 
the  Knights  of  Columbus  with  their  cheery 


slogan  of  “Everybody  welcome ; Everything 
Free."  They  gave  millions  of  dollars  worth 
of  creature  comforts  to  the  men  and  at  the 
end  found  a balance  of  seven  million  dol- 
lars on  their  books  which  remained  to  be 
spent. 

From  this  fund  and  thru  the  formation 
of  a committee  of  educational  experts 
from  all  sections  of  the  country,  the  idea  of 
the  supplementary  Vocational  and  Ele- 
mentary Evening  Schools  was  conceived 
and  put  into  practical  operation.  A chain 
of  sixty  schools  from  the  Canadian  border 
to  the  Rio  Grande  and  across  to  the  Pacific 
are  now  functioning  at  top  speed.  Any 
service  man  or  woman  simply  presenting 
a discharge  certificate  showing  the  appli- 
cant has  been  “in  the  service”  is  all  that  is 
necessary  for  the  admission  of  a pupil.  The 
schools  are  in  session  five  evenings  each 
week  and  the  study  periods  are  divided  be- 
tween 7 :30  and  9 :30  each  evening.  No  re- 
ligious or  racial  lines  are  drawn.  They 
are  operating  schools  for  the  negro  sol- 


diers apart  from  those  for  the  Southern 
boys.  In  their  vocational  schools  they 
have  given  great  attention  to  the  studies 
of  advanced  motor  mechanics,  elec- 
tricity and  radio-telegraphy,  because  many 
of  the  ex-service  men  and  women  display 
enthusiastic  interest  in  these  subjects.  The 
attendance  of  the  students  averaged  up  in 
these  courses  at  the  many  schools  shows 
very  little  sign  of  declining.  William  J. 
McGinley,  the  Supreme  Secretary  of  the 
K.  of  C.,  is  at  present  completing  a tour  of 
certain  schools  for  the  purpose  of  making  a 
survey  that  will  allow  for  intelligent  de- 
velopment this  coming  Fall,  when  more 
schools  will  be  opened  and  new  studies 
brought  in. 

One  of  the  attractions  of  the  school  sys- 
tem is  that  all  pupils  are  allowed  to  pick 
any  particular  course  in  which  they  are 
interested.  And  the  other  attraction  pro- 
vides that  any  student  upon  completing  the 
study  may  choose  a new  one  free. 


Signor  Guglielmo 
Marconi,  the  famous 
inventor  o f applied 
Radio-telegraphy,  i s 
still  as  enthusiastic  as 


The  Accompanying  Photo- 
graph  Shows  Signor  Guglielmo 
Marconi  Seated  in  His  Radio 
Laboratory  on  Board  the 
Palatial  Marconi  Ocean-going 
Yacht.  Despite  His  Advanc- 
ing Years.  Signor  Marconi 
Is  Just  as  Enthusiastic  an 
Experimenter  as  In  His 
Younger  Student  Days.  When 
He  Raised  the  First  Elevated 
Antenna  Wire  on  His  Father’s 
Farm,  and  Discovered  That 
the  Hertzian  Waves  Would 
Carry  Signals  a Mile  and 
More.  Instead  of  Just  a Few 
Feet,  the  Distance  Covered  by 
Lodge  and  Other  Previous 
Experimenters 


ever,  when  he  sits 
among  h i s instru- 
ments and  he  truly 
may  be  called,  the 
“master  radio  experi- 
menter.” Signor  Mar- 
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coni,  unlike  many  in- 
ventors, has  had  a 
very  fine  education  in 
the  various  branches 
of  science,  pertaining 
to  the  subjects  in 
which  he  is  interested, 
and  holds  the  degrees 
of  D.  Sc.,  and  a num- 
ber of  other  high 
scientific  honors  be- 
stowed upon  him  by 
various  universities 
thruout  the  world. 
The  inventor  of  ap- 
plied wireless  teleg- 
raphy is  seen  in  the 
accompanying  photo, 
on  board  his  palatial 
ocean-going  yacht, 
and  recent  news  re- 
ports have  intimat- 
ed that  he  intended 
sailing  out  on  the 
ocean  so  as  to  be  as 
far  as  possible  from  all 
earthly  radio  stations, 
in  order  to  make 
further  careful  tests 
of  the  mysterious 
Martian  (?)  signals. 
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Plain  Fixed  Spark  Gap,  Fitted  With  Cooling 
Flanges  or  Vanes. 

WE  shall  begin  by  refreshing  the 
memories  of  some  radio  begin- 
ners. The  spark  gap  may  be 
likened  to  a trigger  allowing  high 
voltages  to  pass  thru  at  a certain 
time.  In  other  words,  altho  there  is  an 
actual  air  space  across  the  electrodes  of 
the  gap,  it  forms  and  is  always  a part  of 
the  high  frequency  oscillations  produced  in 
the  primary  circuit  of  a transmitter.  This 
air  gap  is  broken  down  only  at  such  time 
as  the  transmitting  condenser  has  become 
fully  charged  by  the  high  voltage  supply 
from  the  spark  coil  or  transformer.  Thus 
vuhen  once  broken  down  it  readily  allows 
the  condenser  to  discharge  itself.  As  soon 
as  the  condenser  has  become  fully  dis- 
charged, the  gap  opens  once  more  and  is 
given  a chance  to  cool  off  slightly  before 
the  next  condenser  discharge  takes  place. 
Therefore,  the  gap  is  a conductor  during 
a fraction  of  a second  and  is  a non-con- 
ductor during  the  next  time  interval.  If 
this  were  not  so,  the  condenser  would  not 
be  able  to  charge  itself  again  and  an  oscil- 
latory circuit  could  not  be  maintained.  The 
rapid  restoring  of  the  gap  to  this  non-con- 
ducting state  is,  therefore,  called  the 
quenching  action,  and  for  that  reason  all 
gaps,  no  matter  what  type,  quench  to  a 
more  or  less  perfect  degree.  An  arrange- 
ment which  performs  this  task  very  effec- 
tively, and  which  has  come  into  general 
use  with  spark  transmitters,  is  the  so- 
called  quenched  gap.  It  was  given  this 
name  because  of  its  ability  to  perform  the 
quenching  action  with  remarkable  rapidity 
and  efficiency. 

We  will  now  describe  three  forms  of 
gaps  each  having  its  own  particular  use 
and  adaptability ; in  other  words,  the  plain 
two-electrode  spark  gap,  the  non-synchro- 


bo/f 

s'  long  lead 


Cost /ran  peaesro! 
Comi  lead 


//  BoMHe  end  pieces.  !■  Melal  end  piece.  3-  insulolirw  gas  Ms. 
4'Pioles.  S'Sose  6-ilandle.  7-i’-}e  pressure  bod 

Fy.S  ‘ 

The  Genuine  Quenched  Spark  Gap — Each 
Gap  Airtight  and  Mica  Insulated.  Open  Gaps 
Only  Partially  Quench. 


nous  rotary  spark  gap  and  the  quenched 
spark  gap. 

THE  PLAIN  SPARK  GAP. 

This  gap  on  account  of  its  simplicity  may 
be  readily  constructed  by  the  average  ex- 
perimenter and  does  not  require  much  ma- 
terial. It  is  suitable  for  spark  coil  tran- 
mitters  and  may  also  be  used  with  small 
transformers  up  to  one-half  K.  W. 

Fig.  1 shows  the  general  construction  de- 
tails of  such  a spark  gap.  The  base  may 
consist  of  a piece  of  hard  rubber,  marble, 
bakelite  or  hard,  well-seasoned  wood.  In 
this  case  it  is  6 inches  long,  3 inches  wide 
and  1 inch  thick.  The  two  uprights  can 
be  made  from  half-inch  brass  rods  each 
2j4  inches  high.  One-half  inch  from  each 
top  holes  are  drilled  and  tapt  with  an  8/32 
thread  so  that  tapt  rods  may  be  employed 
as  electrode  adjusters.  The  electrodes 
proper  may  be  secured  by  cutting  two  small 
lengths  of  battery  zincs  and  also  tapping 
them  with  an  8/32  thread.  The  cooling 
fins  or  flange  shown  in  the  figure  may  be 
employed,  altho  they  are  not  absolutely 
necessary.  They  have  the  desirable  effect, 
however,  of  rapidly  dissipating  the  heat 
generated  at  the  spark  points  and  therefore 
keeping  the  gap  comparatively  cool,  there- 
by helping  the  quenching  effect.  These  fins 
may  be  in  the  form  of  several  one-and-a- 
half  or  two-inch  brass  or  copper  washers, 
also  tapt,  so  that  they  may  be  adjusted 
equi-distant  from  the  zinc  electrodes  as 
shown.  By  means  of  the  adjusting  knobs 
the  gap  distance  may  be  adjusted  almost 
minutely,  thus  insuring  proper  sparking 
distance  under  any  given  condition. 

The  noise  from  an  open  spark  gap  is 
sometimes  very  annoying,  particularly  to 
the  less  enthusiastic  members  of  one’s 
family.  An  effective  silencer  may  there- 
fore be  easily  made  by  securing  a short 
piece  of  glass  tubing  one-half  inch  in 
diameter  or  more  of  the  glass  gage  type, 
having  wooden  or  rubber  ends  fitted  to  it 
just  large  enough  to  admit  the  gap  elec- 
trodes, thus  completely  enclosing  the  spark 
gap. 

THE  NON-SYNCHRONOUS  ROTARY  GAP. 

This  type  of  spark  gap  is  the  one  mostly 
used  by  the  up-to-date  amateur  as  it  has 
the  advantage  of  raising  the  natural  pitch 
of  ordinary  sparks,  the  never-ending  desire 
of  the  real  enthusiast  being  to  have  as  high 
and  clear  a note  as  possible.  Another  ad- 
vantage of  the  rotary  gap  is  that  on  ac- 
count of  its  high  speed  and  fanning  action 
it  is  singularly  free  from  arcing.  Still  an- 
other desirable  qualification  is  that  the 
emitted  spark  note  may  be  changed  at  will 
by  varying  the  speed  of  the  motor  with  an 
appropriate  rheostat.  There  are  many 
types  of  rotary  gaps  in  use  at  the  present 
time,  but  their  fundamental  principle  is 
practically  the  same ; that  is  to  say  on  the 
shaft  of  an  electric  motor  is  arranged  a 
metal  disc  having  a series  of  projecting 
points  which  revolve  between  two  station- 
ary electrodes,  one  on  each  side  of  the 
wheel  and  where  the  spark  jumps  across 
these.  The  note  is  therefore  dependent  upon 
the  number  of  times  the  spark  is  inter- 
rupted by  the  revolving  wheel. 

In  Fig.  2 we  have  a type  of  rotary  gap 
which  has  been  found  very  efficient  for  low 
power  amateur  use,  particularly  for  the 
employment  of  short  wavelengths.  For  as 
will  be  seen  from  the  illustration,  it  is  not 
necessary  for  the  high  frequency  oscilla- 
tions to  travel  thru  long  metal  discs,  arms 
or  other  parts  of  the  gap  structure,  and  in 
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Fig  2 

An  Effective  Rotary  Spark  Gap,  Having  the 
Shortest  Possible  Path  Thru  the  Gap  Mem- 
bers. 


some  cases  a direct  saving  of  over  ten 
meters  is  effected. 

A bakelite  or  marble  base  may  be  em- 
ployed in  this  instance,  having  the  dimen- 
sions of,  let  us  say,  12  inches  long,  6 inches 
wide  and  ^ inch  thick.  A small  fan  motor 
may  be  employed,  preferably  one  of  about 
l/16th  horsepower  which  will  give  about 
6,000  R.P.M.,  using  either  A.  C.  or  D.  C. 
according  to  the  power  available.  Battery 
motors  may  also  be  employed,  but  where 
regular  A.  C.  or  D.  C.  is  available,  110 
volt  motors  are  preferable.  On  the  end 
of  the  motor  shaft  is  mounted  a four  or 
five-inch  composition  disc.  This  may  be 
either  bakelite  or  two  small  phonograph 
discs  may  be  used  jointly  with  equally  good 
results.  In  drilling  the  latter,  however, 
great  care  must  be  taken  not  to  split  or 
crack  them.  Twelve  holes  are  drilled  near 
the  edge  of  the  discs  an  equal  distance  apart 
and  thru  these  are  fastened  twelve  IJ/2- 
inch  brass  screws  of  the  10/24  variety  or 
larger,  after  having  first  cut  off  or  clipt 
each  head.  Nuts  are  fastened  on  each  side 
and  tightened  securely  making  the  two 
discs  a compact  unit.  It  is,  of  course,  es- 
sential that  all  protruding  ends  of  the 
screws  be  exactly  of  the  same  length.  If 
they  are  found  to  be  of  unequal  length, 
they  should  be  carefully  filed  down  so  that 
they  will  pass  by  the  stationary  electrodes 
arranged  on  each  side  of  the  disc  in  pre- 
cise and  equi-distant  order.  After  the  gap 
has  been  completed,  the  sparking  distance 
is  regulated  by  means  of  the  adjustment 
screw  on  each  one  of  the  electrode  stand- 
ards. By  following  the  general  plan  laid 
out  in  Fig.  2,  the  experimenter  will  obtain 
a fair  idea  of  the  essential  parts  and  their 
arrangement  so  that  further  construction 
data  is  not  necessary. 

THE  QUENCHED  GAP. 

The  quenched  gap  is  in  reality  a series  of 
very  small  gaps,  enclosed  in  such  a man- 
(Continued  on  page  334) 


Hints  and  Construction  Details  on  the 
Quenched  Spark  Gap. 
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USING  MORSE  RELAY  FOR  CODE 
PRACTICE. 

Here  is  a way  for  the  “bugs”  who  are 
employed  in  or  have  access  to  the  main  cir- 
cuits of  a telegraph  office,  to  keep  up  their 
wireless  practise,  or  an  excellent  way  in 
which  to  learn  to  read  signals  wirelessly. 
The  following  involves  the  application  of  a 
Morse  relay,  and  is  nothing  more  than  a 
simple  relay  system,  from  sounder  to 
’phones. 


Electrical  Experimenter  for  July,  1020 

ANTENNA.  RADIATION  AND  TRANSFORMER  USING  SPARK 
GROUND  RESISTANCE.  COIL  PARTS. 

The  antenna  had  a capacity  of  .00126  mf ; A 110-volt,  60-cycle  transformer  from 
inductance  of  43  mh,  and  a fundamental  parts  found  around  the  average  experiment- 


wave-length  of  440  meters. 

Wave-  Antenna  Radiation  Ground 
Length.  Resistance.  Resistance.  Resistance. 


ers’  work  shop  can  be  built  at  practically  no 
cost.  It  will  give  good  results  when  used 
for  Radio  Work  or  in  connection  with 
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A Scheme  for  Using  a Standard  Morse 
Telegraph  Relay  for  Telegraph  Code  Prac- 
tise. The  Relay  Operates  a Hy-tone  Buz- 
zer and  Receives  Its  Current  Impulses 
from  Any  Telegraph  Line,  by  Means  of 
the  Special  Plug  Inserted  in  the  Key. 
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Details  Are  Here  Given  for  Constructing  an 
Efficient  Closed-Core  Transformer,  Using 
Parts  from  Old  Spark  Colls. 


In  the  data  presented  below  it  is  shown 
that  while  the  ground  resistance  increases 
gradually  for  each  increase  in  wave-length, 
the  radiation  and  antenna  resistance  drop, 
until  around  700  meters  the  antenna  resist- 
ance begins  to  increase  again,  setting  the 
same  pace  as  the  ground  resistance  for  the 
remainder  of  the  test.  The  radiation  resist- 
As  the  diagram  shows,  the  coils  of  the  ance  decreases  gradually  until  reaching  High  Frequency  experimenting,  etc.  A sec- 
relay  (which  may  be  of  varying  resistance,  about  1100  meters,  where  it  decreases  more  ondary  coil  from  an  old  type  Atwater-Kent 
from  25  to  150  ohms,  altho  about  75  is  slowly  and  at  a more  uniform  rate.  Be-  Ignition  Coil  (or  any  large  secondary)  is 
best),  are  connected  in  series  with  the  main  tween  600  and  700  meters  seems  to  be  the  used  as  a transformer  secondary.  Obtain 
line  thru  a jack  plug  inserted  in  the  key.  logical  working  point  for  this  antenna  un-  enough  soft  iron  wire.  No.  18  or  19,  to 
This  plug  is  the  same  as  used  on  the  Vibro-  der  measurement.  This  data  is  from  actual  make  a core  of  an  inch  in  diameter 
' r j-  1--  ...  laboratory  tests  made  by  the  U.  S.  Navy.  . • . 

Contributed  by  E.  T.  JONES. 


plex  or  other  types  of  sending  machines  in 
telegraph  service,  or  may  be  easily  made  as 
per  the  diagram. 

A 500  cycle  note  buzzer  is  connected  in 
series  with  a dry  cell  and  thru  the  make 
and  break  contacts  of  the  relay.  Your 


HOW  FAR  AWAY  IS  THAT  CALL? 


wirdess 'phones  are  connected  one- terminal  J tGhd“Sa.k.n'‘‘waf  umd 
to  the  third  or  middle  post  of  the  buzzer, 
the  other  terminal  to  one  side  of  the  battery 
thru  a variable  condenser.  The  variable  is 
for  tuning  the  strength  of  the  signals  de- 
sired. 

It  will  readily  be  seen  that  any  signals 
coming  from  the  main  line  will  pass  thru 
the  coils  of  the  relay  and  actuate  the  arma- 
ture, which  ii  turn  opens  and  closes  the 
buzzer  circuit,  reproducing  the  dots  and 
dashes  in  the  phones  wirelessly.  The  buz- 
zer, and  the  condenser  (if  removed  from 
the  case)  can  be  neatly  mounted  upon  the 
base  of  the  relay. 


this  little 

device  was  put  up  in  my  station. 

A man  of  the  state  was  tackt  on  the 
wall  and  a ruler  or  scale  made  which  had 
marked  off  on  it  the  number  of  miles  ac- 
cording to  the  scale  given  on  the  map.  A 
thumb  tack  was  put  thru  the  “O”  mile 
point  and  this  tack  also  was  stuck  on  the 
point  on  the  map  which  represented  the 
home  town,  \^'hen  this  rule  was  swung 
around,  the  distance  to  any  of  the  towns 
was  shown  when  the  town  point  came  flush 
with  the  edge  of  the  ruler. 


and  11J4  inches  long.  Three  and  one-half 
inches  in  the  center  of  this  core  is  to  be 
used  for  a primary  winding.  The  core 
should  be  well  insulated  for  this  length. 

Make  two  fiber  end  plates  one-eighth  of 
an  inch  thick  bv  two  inches  square  with  44- 
inch  hole  in  center,  slip  these  over  core 
3]/2  inches  apart.  Wind  this  space  full  of 
No.  20  magnet  wire  and  bring  out  leads. 

The  wire  and  insulation  are  removed 
from  the  old  core  which  is  then  placed  in 
the  secondary,  the  remaining  space  is  filled 
with  soft  iron  wire,  the  core  being  well  in- 
sulated from  the  secondarv  winding. 

Contributed  by  E.  W.  LETPER. 


klaps  may  be  secured  from  the  govern- 

^ -1.  J 1.  TiT-xTTTTrT  -c-  -D  A T T A D meot  at  Washingtou,  of  your  couuty.  State, 

Contributed  by  PENUEL  E.  BALLARD,  section  or  of  the  entire  country.  The 

charge  is  nominal. 

HAVE  YOU  A “WIRELESS”  SCRAP-  An  improvement  would  consist  in  making 


A NEW  TELEGRAPH  CODE 

This  code  can  be  used  to  convey  messages 
to  and  from  any  distance  either  over  the 
telegraph  wires  and  operated  by  keyboards, 
or  they  can  be  flasht  by  light,  bells,  whistles 
or  rappings  and  from  the  letter  E to  Z 
there  is  a slight  pause  between  each  dot. 
There  are  no  dashes.  Those  beyond  the 


BOOK?  the  scale  of  transparent  celluloid,  scratching  jetter  Z to  No.  1 are  straight  dots;  as  indi- 

Here  is  a suggestion  which  will  be  valua-  or  engraving  the  figures  and  division  marks  cated.  Then  the  No.  1 to  9 and  0,  the  dots 
ble  to  experimenters : For  the  last  four  surface  so  that  the  ink  used  will  be  ^^e  made  with  a slight  pause  between  the 

years  I have  spent  spare  moments  in  hrmly  and  not  easily  rubbed  off.  fl^st  and  second  dots,  etc.  Copyrighted, 

Contributed  by  “BIX” 


making  a “Wireless  Scrap-book.” 
date  it  contains  over  800  pic- 
tures, hook-ups,  tables  and 
articles  of  interest  not  only  on 
wireless,  but  nearly  everything 
in  the  electrical,  mechanical 
and  chemical  line.  Proper 
grouping  of  the  subjects  will 
show  the  advance  in  these 
fields,  and  the  value  of  such  a 
book  would  be  difficult  to  esti- 
mate. 

The  wireless  scrap-book  idea 
is  one  which  can  be  followed 
by  several  different  ways.  Some 
people  simply  buy  a cheap  copy 
book  or  obtain  an  old  account 
book,  etc.,  and  proceed  to  paste 
in  wireless  pictures,  which  they 
happen  to  see  in  magazines, 
newspapers,  catalogs,  etc.,  but 
the  real  use  of  such  a book  will 
be  found  only  when  it  is  prop- 
erly indexed. 

Contributed  by 
ALBERT  LEE  WOODY. 


To 


1915,  by  Alfred  A.  Wright : 


Here  Is  a Nifty  Way  to  Quickly  Determine  the  Distance  Between 
Your  Home  Town  or  City  and  Any  Wireless  Station  You  May  Hear. 

A Piece  of  Paper  Is  Laid  Off  with  a Scale  of  Miles  Corresponding  to  the 
Map  Scale  Used.  This  Strip  of  Paper  Can  Then  Be  Anchored  vvith  a 
Pin  or  Thumb-Tack  to  Your  Home-Town  Spot  on  the  Map  and  Wh^  - . q 

Swung  Around  the  Mileage  to  the  Various  Towns  Can  Be  Read  Off.  J r-  “• 


The  Accompanying  Photographs  Show  Some  of  the  Excellent  Features  of  Mr.  Everett  Leo  Deeter’s  Home  Laboratory.  Mr.  Deeter  has 
Built  Practically  All  of  His  Apparatus,  Which  Includes  Some  Real  Ambitious  Electrical  Apparatus.  Among  Other  Things,  There  Is  a 
Battleship  Controlied  by  Wireless,  a Large  Electric  Furnace,  Long- Wave  Tuning  Apparatus,  and  High-Frequency  Coils,  Etc. 


Ps’lsge  WisaEa©s^«==>I£VEIRIE.TT  ILKO  DE.ETEP. 


The  accompanying  pliotos  are  views 
of  my  Electrical  Laboratory,  which 
is  the  accomplishment  of  “odd  mo- 
ments” found  in  the  past  two  years. 
My  wireless  set  is  all  home-made 
except  for  the  Electro  loose-coupler  and 
the  Murdock  ’phones.  The  sending  outfit 
is  composed  of  K.  W.  closed  core  trans- 
former, glass  plate  condenser,  two-winding 
oscillation  transformers  of  my  own  design, 
large  quenched  gap,  and  also  a small  one. 

The  receiving  set  consists  of  an  Electro 
loose-coupler  of  2,500  meters  wave  length, 
cabinet  loose-coupler  used  for  long  wave 
lengths,  and  three  undampt  wave  loading 
coils.  I have  two  variable  condensers, 
and  three  detectors,  with  detector  and  an 
Audiotron  bulb  detector,  which  can  be 
used  as  an  amplifier  for  the  mineral  detec- 
tors. A ten-foot  gas  pipe  driven  in  damp 
ground  makes  up  the  ground,  and  the 
aerial  consists  of  three  No.  8 copper  wires, 
spaced  on  eight-foot  spreaders,  100  feet 
long,  and  supported  at  one  end  by  a 65-foot 


iron  pipe  mast,  and  at  the  other  end  by 
wooden  pole,  mounted  on  top  of  the  labora- 
tory, reaching  a height  of  45  feet.  My 
antenna  switch  is  a bridge  type  recently  de- 
scribed in  the  Radio  Amateur  News. 

The  switchboard  contains  switches  for 
operating  various  lights  and  circuits  in  the 


SPECIAL  LABORATORY  PRIZE  | 

I CONTEST.  I 

1 As  announced  some  months  ago,  we  I 
I stated  that  for  special  experimental  I 

I laboratory  photos  and  descriptions  an  1 

I extra  inducement  or  special  prize  | 

I would  be  offered.  This  month,  we  have  | 

I pleasure  in  presenting  an  exception-  I 

I ally  fine  experimental  laboratory  group,  | 

I that  of  Mr.  Everett  Leo  Deeter.  We  | 

I hope  to  receive  more  of  these  complete  = 

I laboratory  write-ups  every  month,  and  I 

I shall  offer  a cash  prize  of  $10.00  for  the  I 

= best  description,  accompanied  by  pho-  I 

I tos,  submitted.  | 

g Send  photos  and  descriptions  to  Edi-  I 
= tor  of  “Special  Laboratory  Prize  Con-  I 

I test."  i 


“Lab.”  The  rheostat  underneath  panel,  is 
used  in  connection  with  the  large  electric 
furnace  shown  in  another  photo.  The 
high-frequency  Oudin  coil  is  capable  of 
producing  a heavy  eight-inch  spark  when 
used  with  the  K.  W.  transformer  and 
condenser.  I operate  several  models  by 
wireless,  including  a miniature  battleship 
and  a small  electric  car. 

The  large  cabinet  type  Cabot-Holtz  static 
machine  is  a 30-inch  spark  generator,  with 
which  many  interesting  experiments  can  be 
carried  out.  The  views  only  show  one 
room  of  my  “Lab,”  there  being  another  in 
which  there  can  be  found  the  usual  tools, 
“junk,”  etc. 

I have  been  a reader  of  the  Electrical 
Experimenter  for  several  years,  and  it 
was  thru  this  splendid  magazine  that  I re- 
ceived my  start  in  my  electrical  career,  and 
which  said  career  I am  preparing  to  fol- 
low. I am  a Senior  in  the  High  School, 
and  will  enter  college  next  year,  to  take  a 
course  in  electrical  engineering. 


Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency 
of  the  apparatus.  To  increase  the  interest  of  this  department  we  make  it  a rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner. 
Dark  photos  preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  “Honorable  Mention.”  Address 
the  Editor,  “With  the  Amateurs”  Dept. 


THIS  MONTH’S  $5.00  PRIZE  WINNER— 


W.  ROBERT  DRESSER 


HONORABLE  MENTION— H.  DUSHER 


$2.00  PRIZE 


The  accompanying  photo  is  one  of  my  chemical 
laboratory  which  consists  of  over  150  chemicals 
and  about  as  many  solutions.  My  glassware  con- 
sists of  Erlenmeyer  and  Florence  flasks,  beakers, 
graduates,  retorts,  evaporating  dishes,  etc.  I also  own 
about  75  scientific  books,  and  have  on  hand  at  all 
times  a few  of  the  latest  copies  of  the  Electrical 
Experimenter,  Popular  Science,  etc.  I also  have 
several  books  on  the  art  of  fingerprinting,  which  I 
have  spent  considerable  time  in  studying. 

I have  my  stock  of  chemicals  carefully  arranged, 
and  the  bottles  well  labeled,  so  that  no  mistake  can 
be  made  in  mixing  chemicals,  certain  of  which  are 
liable  to  cause  an  explosion  or  other  serious  trouble. 
I have  a neat  test-tube  rack  in  which  a series  of  test- 
tubes  could  be  placed  while  making  certain  tests, 
and  also  the  rack  serves  as  a first  class  support  for 
them  when  they  are  not  in  use.  I also  have  a Bunsen 
gas  burner  together  with  an  iron  ring  stand  and  tri- 
pod for  supporting  a retort  or  condenser. — H.  Dusher, 
364  East  123rd  Street,  New  York  City. 


Herewith  I present  several  photographs  of  my 
laboratory  and  radio  set.  The  electrical  corner  of 
my  “Lab.”  contains  two  switchboards, — the  large  one 
at  the  right  giving  any  voltage  up  to  110  by  use  of  the  step- 
down  transformer  and  water  rheostat.  The  lefthand  switch- 
board gives  0-15  volts  direct  current.  This  board  also  contains 
my  test  meters  and  storage  battery  control.  Practically  every 
experiment  may  be  conducted  in  this  corner  of  the  room, 
and  it  is  here  that  I have  constructed  most  of  my  apparatus. 

My  electrical  equipment  also  contains  several  electric  mo- 
tors, spark  coils,  generators,  Geissler  tubes,  high  frequency 


coils,  a gasoline  and  a steam  engine.  .A.t  present,  I 
have  under  construction  a small  Tungar  rectifier,  de- 
scribed in  a recent  issue  of  the  Ei.ErTRicAL  Experi- 


menter. 

For  the  purpose  of  surprising  uninvited ' visitors 
who  are  willing  to  risk  their  lives  by  entering  my 
laborator}',  I employ  an  old  automobile  spark  coil 
which  has  no  vibrator,  but  which  runs  on  the  60 
cycle  current. 

Inasmuch  as  I have  only  been  interested  in  chem- 
istry for  a short  time,  I have  not  as  yet  a very- 
large  variety  of  chemicals  in  my  possession,  but  even 
with  the  small  outfit  I have,  I am  able  to  carry  on  a 
great  number  of  experiments. 

To  aid  me  in  experimental  construction  work,  I 
have  a bench  lathe  and  a scroll  saw,  also  a fairly 
large  number  of  tools. 

As  for  reading  matter,  I have  on  file  the  Electrical 
Experimenter,  Radio  Amateur  News  and  many  other 
leading  radio  and  electrical  magazines.  My  book  de- 
partment also  contains  ; Hawkins’  Electrical  Guides, 
a set  of  the  American  School  of  Correspondence’s 
Text  Books,  Volumes  1,  2,  3 of  Everyday  Engineering 
and  several  other  books  on  radio  and  electricity. 

In  my  wireless  set,  I utilize  an  Audion  detector  and 
also  a Crystaloi.  My  set  also  comprises  a large  and 
a small  tuning  coil,  a loose-coupler,  two  pairs  of 
"Electro”  phones  and  Tresco  variables,  a galena  and 
a silicon  detector,  and  a Radiotone  test  buzzer. 

My  sending  set  is  a combined  set  using  either  a two-inch 
coil  or  a quarter-inch  spark  coil.  The  helix  and  condenser 
are  of  my  own  make.  My  main  aerial  is  made  of  four 
wires,  100  feet  long  and  I also  have  a four  foot  square  loop 
aerial.  I can  utilize  either  aerial,  merely  by  pressing  one 
of  the  switches  seen  on  the  switchboard  at  the  rear. 

I hope  to  finish  the  long  wave  loader  which  I am  now 
busily  engaged  in  building,  and  then  I shall  endeavor  to  do 
much  better  work.  My  official  call  is  1-V.T. — W.  Robert 
Dresser,  283  Main  Street,  Calais,  Maine. 


product  that  would  be  entirely  satisfactory 
for  use  as  street  material.  No  doubt  one 
similar  to  that  shown  in  the  sketch  could 
be  constructed  to  do  the  work  properly. 

ALL-STAR  TOOTHBRUSH. 

The  Patent  Office,  from  time  to  time,  has 
allowed  several  patents  on  the  toothbrush 
in  different  forms,  such  as  the  rotary  kind, 
folding,  removable  bristles,  etc.,  but  so  far 
as  I am  able  to  ascertain  no  one  has  as  yet 
brought  out  a combination  toothbrush  and 
antiseptic  mouth  wash  retainer. 

The  public  have  been  so  well  educated  on 
antiseptics  for  the  mouth  and  tooth  paste 
or  powder  for  the  teeth  that  ninety  per  cent 
of  us  use  both.  It  seems  unnecessary  to 
have  two  packages  or  containers  for  the 
preparations,  so  the  idea  occurred  to  me 
that  a fountain  toothbrush  would  be  a good 
improvement.  The  user  could  either  carry 
the  antiseptic  liquid  in  the  brush  or  use 
the  fountain  construction  for  water  when 
washing  the  teeth. 

In  operation  the  handle  of  the  brush  is 
gript  tightly  which  pushes  pressure  bar  in- 
ward onto  rubber  tube  and  this  pressure 
forces  the  antiseptic  or  water  out  thru  the 
bristles  onto  the  teeth  which  supplies  a 
fresh  quantity  for  each  w'ash,  instead  of 
dipping  the  brush  into  a glass  of  water  and 
using  the  same  water  or  preparation  over 
again  as  many  of  us  are  wont  to  do.  As 
can  be  plainly  seen  this  idea  would  be  far 
more  sanitary  than  the  present  method  em- 
ployed. 

“AUTOMATIC  MEMORY”  FOR  CONDUCTORS. 


SOME  day  every  talking  machine  will 
be  known  as  “Phono-Movies”  because 
a needed  invention  of  this  kind  will 
enable  the  public  to  both  sec  and 
hear  their  favorite  opera,  artist,  band 
or  orchestra  in  their  own  home  by  a sim- 
ple electrical  arrangement  between  the  pho- 


Why  Not  Motion  Pictures  With  Our  Phono- 
graph Music?  Some  One’s  Going  to  Make  a 
Fortune  Out  of  Such  an  Invention. 


when  traffic  conditions  happen  to  be  heavy. 

The  system  now  in  use  for  assisting  the 
conductor’s  memory  is  a small  cardboard 
marker  which  he  punches  and  sticks  in 
your  hat  or  onto  the  window  blind  to  re- 
mind him  of  the  station  you  want  to  get 
off.  But  frequently  this  piece  of  unsightly 
•paper  blows  out  the  window,  which  con- 


And  the  Railroad  Conductor — Why  Not  In- 
vent a Simple  Indicator  to  Jog  His  Memory 
as  to  Where  Each  Passenger  Is  to  Get  Off? 


BONE  TOOTH  BRUSH  FRAME 

, ; . . . • ■ 


nograph  and  the  motion  picture ; possibly 
an  arrangement  similar  to  the  one  illus- 
trated in  the  form  of  an  electric  harmonizer 
that  will  simultaneously  reproduce  Ae  voice 
and  picture  of  the  artist  singing, 
become  practical  when  the  in- 
ventor succeeds  in  obtaining  the 
required  co-operation  between 
vibration  that  gives  tone  from 
the  record  and  light  or  sight  that 
produces  motion  pictures. 

It  is  true  many  attempts  have 
been  made  to  combine  the  motion 
picture  machine  and  the  phono- 
graph but  so  far  it  has  failed  to 
work  properly.  In  the  recent  past 
a youthful  inventor  perfected  a machine  to 
send  pictures  of  people  over  the  telegraph 
wire,  and  it  seems  to  me  a readjustment  of 
this  principle  applied  to  the  motion  picture 
and  the  phonograph  may  prove  to  be  success- 
ful in  perfecting  “Phono-Movies”  for  the 
home.  A world  market  is  waiting  for  this 
great  instrument,  and  it  is  well  worth  an 
inventor’s  time  and  efforts  to  accomplish 
the  task  of  successfully  combining  the  two 
instruments. 

SAW-DUST  PAVING  BLOCKS. 

By  the  test  of  time,  paving  contractors 
know  that  wood  blocks  dipt  in  oil  or  creo- 
sote make  the  best  and  noiseless  paving 
material  obtainable.  But  at  present  these 
wooden  bricks  are  sawed  from  sound  tim- 
ber which  means  large  waste  of  valuable 
lumber  that  could  be  used  for  building  pur- 
poses. All  sawmills,  woodworking  plants 
and  factories  using  lumber  have  an  abund- 
ance of  sawdust  that  is  piled  onto  a dump 
to  rot,  blow  away  or  be  burned  later  if 
necessary.  This  is  a useless  waste  of  a 
valuable  by-product  that  can  be  manufac- 
tured into  compact  form  and  that  will  be 
in  immense  demand  for  paving  streets,  etc. 

. I believe  a mixture  of  sawdust,  asphalt  or 
oil  comprest  in  a powerful  hydraulic  ma- 
chine fitted  with  dies  or  moulds  for  making 
wooden  paving  blocks  would  turn  out  a 


Did  you  ever  stop  to  consider  what  a 
wonderful  memory  railroad  conductors 
must  have  to  remember  the  faces  of  their 
passengers,  whether  or  not  they  have  paid 
their  fare,  where  they  wish  to  get  off  and 
This  will  the  numerous  other  things  a conductor 


PRESSURE  BAR  FORCINS  ANTiSf#^^^«diutK  Wi^Slfl 
g-i-our  OF  BRUSH  ’ 
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ANTISEPTIC  INSIDE 
RUBBER  TUBE 


Wouldn’t  You  Like  a Tooth-brush  Like  This  One? — Squeeze  the 
Handle  and — Presto!  You  Have  the  Mouth-wash  Post-1  nstanter. 


must  not  forget,  to  be  100  per  cent  efficient? 

The  truth  of  the  matter  is  conductors  do 
forget,  pass  by  many  a passenger’s  fare, 
carry  passengers  beyond  their  destinations, 
et  cetera,  because  it  is  practically  impossi- 
ble for  one  mind  to  retain  every  detail 


male 
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Ever  Think  of  the  Thousands  of  Tons  of 
Saw-dust  Going  to  Waste  Annually?  Com- 
press It  Into  Briquettes  and  Pave  the  Streets 
With  Saw-dust!  Sounds  Foolish?  But  We’re 
Coming  to  It. 

(Copyright  1920  by  the  Author) 
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fuses  the  conductor  or  else  he  forgets  it, 
and  you  parade  uptown  with  it  showing 
like  a headlight  on  the  front  of  your  hat. 

Most  all  trains  are  now  electric  lighted 
which  brings  to  mind  a possible  device  for 
marking  the  passengers  of  each  seat.  A 
small  box-like  construction  with 
press  buttons  for  operating  it 
and  at  least  four  openings  as 
shown  for  placing  the  numbers 
for  the  occupants  of  each  seat, 
or  the  two  seats  thrown  together 
for  accommodating  four  people. 

As  the  conductor  collects  the 
tickets,  he  presses  the  button  that 
will  set,  by  electricity,  the  num- 
ber of  the  station  the  particular 
passenger  wishes  to  get  off.  A small  light, 
inside  the  box,  enables  him  to  read  the  num- 
bers from  the  aisle  as  he  passes,  which  will 
keep  him  posted  on  the  destination  of  each 
person  and  will  greatly  relieve  his  memory 
which  must  work  overtime  because  of  the 
inefficient  system  now  in  use. 

Once  the  push  button  was  deprest  and 
the  number  desired  set,  passengers  could 
not  change  it  because  of  a lock  arrange- 
ment enclosed  that  held  the  number  per- 
manent until  the  conductor  prest  his  key 
into  the  lock  which  would  release  the  but- 
ton, the  numbers  and  shut  off  the  light. 

There  is  no  question  at  all  but  the  rail- 
roads would  gladly  adopt  a system  of  this 
kind,  and  it  is  needless  to  say  the  inventor 
would  reap  a handsome  reward  for  his 
improvement  if  it  could  be  built  cheap  and 
simple. 

This  is  indeed,  a much  needed  device,  and 
its  utilization  would  tend  to  save  time  and 
trouble  for  both  the  conductors  and  passen- 
gers, and  would  also  undoubtedly  eliminate 
many  unnecessary  misunderstamlings  as  to 
the  distance  the  passenger  is  entitled  to 
travel.  Any  person  would  prefer  to  travel 
on  a railroad  upon  which  the  conductors 
were  not  compelled  to  annoy  the  passengers 
at  each  station  for  the  purpose  of  punching 
their  tickets,  and  it  is  evident  it  would  be  to 
great  advantage  for  the  traction  companies. 


Cinematographic  Stereoscope. 

(No.  1,334,480,  issued  to  Harry  R. 
Zimmer.) 

This  scheme  is  the  very  latest  for 
production  of  stereoscopic  movies 
and  uses  two  telescopic  tubes  fitted 
with  regular  stereoscopic  lenses  as 
its  basic  principle.  Light  is  trans- 
mitted thru  the  lens  onto  a reflector 


thence  it  travels  forward  at  a slight 
angle  and  is  again  reflected  inward, 
having  effect  upon  the  film.  The 
other  lens  adjusted  to  it  presents 
another  view  of  the  object,  but  due 
to  the  difference  of  refraction  be- 
tween the  lenses,  the  two  images 
upon  the  film  wdll  be  slightly  differ- 
ent. The  rotary  shutter  revolves 
in  the  interval  between  the  ^ lenses 
and  camera  proper,  shown  in  our 
illustration  with  the  shaft  extending. 

Horizontal  Windmill. 

(No.  1,334,882,  issued  to  John  F. 

Boettner.) 

A form  of  wheel  with  radially 
disposed  plates  mounted  on  the 
spokes  and  connected  to  each  other 
in  circular  series.  The  plates  are 
shaped  so  that  the  wind  will  strike 
them  regardless  of  the  direction  in 
which  it  is  blowing.  The  more  spe- 


cific object  of  the  invention  is  to 
apply  a method  for  maintaining  the 
circular  series  of  plates  by  pressing 
those  plates  compactly,  simply  and 
efficiently,  at  a low  cost.  The  plates 
themselves  are  reenforced  circular- 
ly by  angle  irons,  which  make  for 
ruggedness  and  lightness. 

Phonograph  Driving  Machine. 

(No.  1,335,809,  issued  to  Dexter 
W.  Allis.) 

An  exceptionally  clever  and  novel 
scheme  is  the  subject  of  this  recent 
patent.  The  phonographic  table  it- 
self does  not  have  the  delicate  bear- 
ing mechanisms  which  have  been  so 
essential  in  the  past,  but  a single 
ball  is  used  as  our  illustration 
shows.  To  this  turn-table  directly 
coupled  thru  friction  is  a motor 
driven  by  the  regular  house  cur- 
rent. The  shaft  leading  from  the 
motor  to  the  friction  disc  at  its  end 
has  a universal  joint  upon  it  which 
is,  nevertheless,  so  adjusted  that 
the  motor  could  run  considerably 
faster  than  the  shaft  .itself.  A fly- 
ball  governor  maintains  the  even 
speed.  Art  gum  is  used  as  a fric- 
tion wheel,  giving  a positive  non- 
slipping drive,  at  all  times  resilient 
and  absolutely  noiseless,  differing 
greatly  in  this  respect  from  rubber 
and  fiber. 


Electric  Clock. 

(No.  1,335,147,  issued  to  Poul  Peter 
Anderson.) 

An  exceptionally  clever  scheme 
whereby  a master  clock  is  caused 
to  keep  its  pendulum  oscillating  by 
a rather  odd  feature.  The  method 
employed  is  as  follows.  As  the 
pendulum  swings  from  side  to  side, 
it  engages  with  a ratchet  wheel. 
This  ratchet  wheel  is  actuated  by  a 
ratchet  on  the  pendulum  and  turns 
slowly,  one  notch  with  each  oscil- 
lation. A trip  is  fastened  to  this 
wheel  which  automatically  closes  a 
circuit  thru  a lever  arm  momentar- 
ily, by  introducing  a metallic  con- 
necter between  two  containers  of 
mercury.  Automatically,  a circuit 


is  closed  to  a magnet  which  lifts  up 
a hammer-like  device  not  shown  in 
our  demonstration,  but  as  stated 
before,  the  circuit  is  of  very  short 
duration,  and  is  again  quickly  bro- 
ken whereupon  this  hammer  device 
is  released  allowing  it  to  strike  an 
arm  carried  by  the  pendulum;  the 
effect  of  which  blow  causes  the  os- 
cillation to  be  continued. 


Electrolytic  Apparatus. 

(No.  1,335,175,  issued  to  Matthew 
M.  Merritt.) 

This  is  a very  clever  improve- 
ment in  electrolytic  apparatus  and 
methods,  and  seems  to  embody  a 
few  radically  novel  ideas.  A wheel 


in  which  the  members  to  be  plated 
are  fixt,  is  rotated  between  two  an- 
odes, preferably  scraps  of  copper 
when  copper  plating  is  being  per- 
formed. The  cathodes  themselves 
are  connected  to  the  hub  of  the 
wheel,  i.  e.,  the  articles  to  be  plated. 
Also  a metallic  rim  around  the 
wheel  known  as  a “thief”  is  con- 
nected to  the  same  hub.  The  effect 
being  to  take  up  the  excess  of  cop- 
per which  would  formally  tend  to 
deposit  on  the  outer  portion  of  the 
cathodes.  Another  novel  feature  is 
the  plow,  a block  of  wood  extend- 
ing from  each  side  of  the  wheel 
shakes.  When  the  wheel  is  rotated 
the  liquid  is  agitated  enough  to 
give  an  even  coating.  Each  item  is 
in  the  solution  two  seconds  and  out 


of  the  solution  four  seconds;  which 
proportion  has  been  found  to  be 
very  satisfactory. 


Amusement  Apparatus. 

(No.  1,337,820,  issued  to  James  H. 
Butcher.) 

This  amusement  apparatus  em- 
bodies general  principles  of  opera- 


tion and  movement  of  merry-go- 
rounds  and  allows  a wide  range  of 
modification  in  the  plan  and  gen- 
eral form  of  the  track  or  similar 
guiding  means  so  as  to  produce 
variety,  necessary  and  desirable  to 
the  public.  There  is  employed  an 
elliptical  form  of  track  on  an  in- 
clined plane.  The  airplanes  are  so 
arranged  by  means  of  lever  system 
as  to  keep  them  on  an  even  plane. 
A propeller  at  the  front  is  rotated 
by  the  means  of  gearing  thru  the 
wheel  resting  upon  the  track. 


IntensiBer  for  Spark-Plugs. 

(No.  1,335,940,  issued  to  J.  A.  De- 
Viioiss  and  H.  L.  Miller.) 

This  invention  relates  to  intensi- 
fiers  for  spark-plugs  for  internal 
combustion  engines.  It  is  simply  an 
auxiliary  gap  which  can  be  placed 
on  the  top  of  the  spark-plug  and 
can  be  held  in  that  position  where 
it  is  not  subject  to  vibration  when 


the  engine  is  in  operation.  It  has 
an  adjustable  screw  at  the  top  by 
means  of  which  the  gap  can  readily 
be  lengthened.  This  gap  is  between 
the  spark-plug  screw  top  and  the 
movable  electrode.  A window  on 
each  side  permits  of  vision  and  a 
mica  shield  prevents  oil  and  other 
dirt  from  accumulating  between  the 
gaps. 


Ignition  Apparatus. 

(No.  1,335,933,  issued  to  Jacques 
Bohli.) 

This  planned  device  is  for  the 
distribution  of  high  voltage  current 
for  ignition  apparatus,  for  internal 
combustion  engines;  and  has  for  a 
two-cylinder  motor,  two  rectifying 
devices.  The  inventor  claims  that 
the  current  used  in  motor  ignition 
is  invariably  of  the  alternating  type; 
it  is  allowed  to  pass  thru  one  rec- 
tifier and  current  in  the  opposite 
direction  thru  the  other  rectifier 
due  to  the  actions  of  said  rectifiers, 
producing  in  this  way  intermittent 
ignitions.  Ignitions  in  four-cylinder 
engines  are  effected  by  an  arrange- 
ment which  may  be  employed  as 
shown  in  the  accompanying  diagram. 
The  rectifier  tubes  will  be  readily 
noted  .in  the  drawing,  having  a 
pointed  arrow  on  one  side  and  a 
cup  shape  disc  on  the  other. 


Time  Control  for  Phonographs. 

(No.  1,337,759,  issued  to  August  C. 

Dittrich.) 

In  the  last  issue  we  described  a 
time  control  for  phonographs.  Mr. 
Dittrich  has  secured  a patent  on  the 
device  then  described  and  also  on 
the  one  here  described.  A clock 
mechanism  is  fitted  like  a door  into 
the  cabinet  in  such  a manner  that 
the  simple  shutting  of  the  door  when 
properly  arranged  will  set  the  ap- 
paratus. A record  is  placed  upon 
the  machine  and  it  is  then  ready 
to  “wake  you  on  the  morrow.”  In- 
stead of  being  rudely  awakened  by 
an  ordinary  terrifying  alarm,  your 
favorite  musical  selection  will 
awaken  you.  All  that  is  necessary 
is  a separate  catch  and  a detent 
trip  which,  when  set,  holds  the 
starting  mechanism  inoperative. 
This  spring  is  released  by  the  clock, 
and  that  in  turn  releases  the  catch 
and  allows  the  turn-table  of  the 
phonograph  to  revolve.  It  can  be 
instantly  detached  and  the  hand 
control  used  if  that  method  is  de- 
sired for  playing  ordinarily.  An- 


other type  is  made  so  that  it  can 
be  attached  directly  to  any  phono- 
graph and  no  change  in  the  latter 
case  is  necessary;  the  apparatus  be- 
ing self-contained  in  the  clock 
mechanism,  and  simply  set  upon 

the  machine.  

Automatic  Actuation  of 
Mechanisms. 

(No.  1,335,380,  issued  to  Edgar  E. 

Littlefield.) 

This  is  a rather  clever  invention 
whereby  mechanisms  are  automat- 
ically actuated  due  to  changes  in 


caused  by  varying  the  character  or 
condition  of  a bath  which  forms  a 
link  in  said  circuit.  It  has  been 
found  that  the  difference  in  electric 
condition  caused  by  slight  changes 
in  the  electrolyte  either  of  chemical 
or  thermal  character,  may  be  used 
to  operate  a relay  and  hence  the 
scheme  has  been  applied  to  closets, 
etc.,  which  flush  automatically  due 
to  the  thermal  or  chemical  changes 
when  any  body  waste  is  added 
thereto.  It  consists  of  two  elec- 
trodes placed  in  the  closet  and  in- 
sulated from  each  other.  These  are 
connected  to  a relay,  with  a battery 
in  series,  which  relay  in  turn  is 
connected  to  any  other  mechanism 
for  flushing  purposes,  etc. 
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And  Exploded  with  Wrath! — Fresh- 
man— “I  broke  two  beakers  in  yesterday’s 
laboratory  experiment." 

Soph. — "What  did  the  professor  say?” 
Freshman — “He  made  a retort.” — Ed- 
ward J.  Norwood. 


Yes,  With  the  Gas-Meter  Off! 

There  is  meter  in  poetry, 

There  is  meter  in  tone ; 

But  the  best  meter  of  all 
Is  to  meter  alone ! 

— Edward  Lippert. 


Safety  First. — Auto  Salesman  (demon- 
strating new  car 
lady ) — “You 
better  not 
touch  that  spark- 
plug. It  will  shock 
you.” 

I.ADY — ^“Then  I 
guess  you  had  bet- 
ter put  shock-ab- 
s o r b e r s on  my 
car  !” — Dulaney  M. 
Gregory. 


Soft  Water  Must  Be  Fog! — Prof.  Watt 
T.  Ell — “The  class  in  chemistry  will  now 
come  to  attention.  What  is  the  formula  for 
gasoline  ?” 

Dumas  Ennithingg  (star  pupil)  — 
“H  O N C— H O N C.” 

Professor — “Very  good,  now  the  for- 
mula for  sea  water?” 

Pupil — "C  Ha  O,  is  that  right,  teacher?” 
Professor — "We’ll  let  it  go  at  that.  What 
is  hard  water?” 

Pupil — “It’s  ice,  sir.” — /.  H.  Schalck. 


With  a Lightning  Arrester! — "I  want 
a man  to  figure  out  how  much  electricity  it 
is  going  to  take,  to  run  my  mill.” 

"One  of  those  lightning  calculators,  1 
suppose.” — Barney  Kcllaiii. 


Telegraphy  Explained. — “Pap,”  said  a 
colored  youth,  “Ah’d  like  yon-all  to  expa- 
tiate on  de  way  dat  de  telegraph  works.” 
“Dat’s  easy  ’nuf,  Rastus,”  said  the  old 
man.  “Hit  am  like 
dis;  Ef  dere  was 
a dawg  big  ’nuf 
so  his  head  could 
be  in  B o s t i n g 
an’  his  tail  in  New 
Yo’k,  den  ef  yon 
tromp  on  his  tail 
in  New  Y o’k  he’d 
bark  in  Bosting. 
Understan’,  Ras- 
tus ?” 

“Yessah ! But  how  am  de  wireless  tel- 
egraph ?” 

For  a moment  the  old  man  was  stumped. 
Then  he  answered  easily:  “Jess  prezactly 

de  same,  Rastus,  wid  de  exception  dat  de 
dawg  am  ’maginary.” — Everett  Cookson. 


And  in  Winter  We’re  Short  of  Coal. — 
Teacher — “By  accurate  experiments,  wc 
have  come  to  the  conclusion  that  heat  ex- 
pands a substance,  while  cold  contracts  it. 
In  other  words,  heat  makes  a substance 
longer;  cold  makes  it  shorter.  Now,  who 
will  give  me  a definite  example  of  this?” 
Student — “Here  is  one.  In  summer  it  is 
hot  and  the  days  are  longer.  In  zvinter, 
when  it  is  cold,  the  days  are  shorter. — Na- 
than Silverman. 


FIRST  PRIZE  $3.00 


The  Easier  Way. — An  electrical  supply 
merchant  hung  the 
following  sign  out 
in  front  of  his 
shop : 

“DON’T  KILL 
YOUR  WIFE 
WITH  WORK. 

LET  ONE  OF 
OUR  ELECTRIC 
DISHWASHERS 
DO  THE  DIRTY 
WORK.”  — Oscar 
DuPre. 


That’s  What  Makes  ’Em  Afraid? — 

There  is  no  reason  why  people  should  not 
take  more  to  flying  because  when  they  are 
in  the  air  their  fears  are  groundless. — Earl 
H.  Barton. 





ylS  our  readers  zvill  note  our 
nezg  department  keeps  on 
improving.  Quite  a few 
jokes  have  been  hatched  out  suc- 
cessfully this  month  and  are  crow- 
ing lustily — until  somebody  writes 
us  a sassy  letter,  telling  us  that  his 
grandfather  related  the  joke  to  him 
yeai's  ago.  Of  course,  we  cannot 
know  every  joke  that  ever  was 
fostered  upon  a suffering  human- 
ity.— tt'c  aren't  that  old — and  zvhat 
looks  new  to  us  might  belong  to 
the  pliocene  age.  Nevertheless,  zoe 
believe  yon  will  like  the  present 
efforts  of  our  jokesmiths  a*  one 
dollar  a crozv. 

One  of  the  latest  developments 
is  that  readers  keep  on  sending  us 
scientific  jokes  zvhich  have  ap- 
peared in  Volume  No.  1,  Electri- 
cal Experimenter,  and  expect  to 
be  paid  for  them.  We  are  not  quite 
conznnccd  that  they  are  sending 
these  jokes  in  as  real  jokes  or 
whether  they  intend  to  play  a joke 
on  us  with  those  jokes.  In  either 
event  it  zvould  be  a poor  joke.  In 
the  meanzvhile , we  arc  paying  $3.00 
as  a first  prise  for  the  best,  strict- 
ly fresh  laid  joke  and  $1.00  for 
each  niedium-hoiled  one. 


Why  Not  Print  ’Em  on  Fly  Paper? — 

"Don’t  you  think  that  we  should  have  a 
more  elastic  currency?”  askt  the  old  fogey. 

"It’s  elastic  enough,”  replied  the  grum- 
bler. “Why  don’t  they  make  it  more  ad- 
hesive?”— Leo  Hansen. 


A New  Use  for  Fifi. — A lady  who  kept 
a little  curly  poodle  lost  her  pet,  and  called 
on  the  police  to  find  it.  The  next  day  one 
of  the  force  came  around  with  the  dog, 
very  wet  and  dirty.  The  lady  was  over- 
joyed, and  asked  a number  of  silly  ques- 
tion— among  others : 

“Where  did  you 
find  my  sweet,  dear 
little  darling?” 
“Why,  ma’am,” 
said  the  officer,  “a 
fellow  had  h i m 
tied  to  a pole  and 
was  washing  win- 
dows with  him!” 
— Charles  DHL 


Current  Topics. — First  Electrical  En- 
gineer— “Wire  you  insulate?” 

Second  Electrical  Engineer — “Couldn’t 
get  ohm  sooner.” 

First  E.  E. — “Watt?” 

Second  E.  E. — “I  was  out  sparking  in 
the  park.” 

First  E.  E. — “I  can  guess  switch  girl, 
Mazda?” 

Second  E.  E. — “See  here,  fuse  get  per- 
sonal I’ll  socket  to  you  !” — Edwin  S.  W ar- 


Did  the  Mosquitos  Give  Honey? — 

Crank — “What’s  in  those  cages.  Hank?” 
Hank — "I’m  trying  the  Luther  Burbank 
stuff  on  insects.  You  know  that  wizard 
crost  two  spiny 
cactuses  and  pro- 
duced a spineless 
cactus.  Tm  trying 
to  cross  a bee 
which  stings  from 
one  end,  with  a 
mosquito  which 
uses  the  other 
end.” 

Two  weeks  later 
Crank  met  Hank. 

“Well,  Hank,  how  did  you  make  out?” 
Hank,  swathed  in  bandages,  mumbled : 
"Rotten.  I produced  bees  which  sting  at 
both  ends.” — /.  H.  Kraus. 


The  Messenger  Got  “Shoed!” — "Here, 
lad,  take  these  papers  up  to  the  blacksmith.” 
"Do  you  want  them  forged?” 

"No,  just  filed.” — H.  Howey. 


Too  “Deep”  for  Grandpa. — “Grandpa, 
have  you  heard  of  this  new  underground 
wireless  ?” 

“No,  son;  what  is  it?  A new  method  for 
communicating  with  the  dead?” — D.  Kantro. 


We  Just  Had  to  Accept  This  One! — 

Jack — "Why  do  you  always  sign  your  name 
William  Johnson  E.E.  ?” 

Will — “Because  I have  earned  that  de- 
gree.” 

Jack — “Oh!  Then  you  are  an  Electrical 
Engineer  ?” 

Will — “Oh!  No!  I am  an  Electrical 
Experimenter.” — Edzvard  L.  Friedman. 


An  Ingersoll  Might! — “Did  your  watch 


stop  when  it  dropt 
on  the  floor?”  askt 
the  man  of  his 
f riend. 

“Sure,”  was  the 
answer.  “Did  you 
think  it  would  go 
thru  it?”— C.  5. 
Harvey. 


Hope  He  Don’t  “Short-Circuit !”—-He 

— “Here  comes  a friend  of  mine.  He’s  a 
human  dynamo.” 

.She — “Really?” 

He — "Yes,  everything  he  has  on  is 
charged.” — J.  O.  Campbell. 


Unless  It  Hits  Your  Barn. — Teacher— 
“What  is  the  difference  between  electricity 
and  lightning?” 

Willie — “You  don’t  have  to  pay  for 
lightning.” — Wade  D.  Annis. 

She  Must  Be  to  the  Point!— Wag — 

“What  makes  the  best  contact  points?” 
Tag — “My  girl’s  lips,  of  course!” — M.  M. 
Wrenn. 


The  “Oracle”  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered; 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 
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PHONOGRAPHIC  TELEPHONE 
TROUBLES. 

(1051 ) E.  A.  Papini,  Philadelphia,  Pa., 
writes  this  department : 

Q.  1.  In  the  enclosed  sketch  is  shown 
an  arrangement  for  loud-speaking  tele- 
phones with  which  1 have  been  experi- 
menting with,  but  with  poor  success.  Evi- 
dently something  must  be  wrong.  The 
transmitter  is,  perhaps,  not  proportioned 
properly,  but  when  connected  to  a common 
telephone  receiver  the  degree  of  loudness 
or  volume  is  fair,  but  there  is  present  con- 
siderable extraneous  noise.  When  it  is  con- 
nected to  the  receiver  shown  in  diagram, 
the  result  is  very  poor,  resulting  in  the  de- 
gree of  loudness  being  weakened  and  also 
the  extraneous  noise  is  increased;  perhaps 
the  design  shown  is  wrong  or  again  the 
elements  involved  may  be  out  of  propor- 
tion. Kindly  advise  if  you  can  give  a better 
way  to  design  and  proportion  these  parts. 

A.  1.  We  have  studied  3'our  diagrams 
and  circuit  for  the  phonographic  telephone 
arrangement  carefully,  and  tho  they  would, 
off  hand,  appear  to  be  quite  workable,  our 
experience  with  apparatus  of  a similar  na- 
ture, as  well  as  the  study  of  telephone  mat- 
ters in  general  and  especially  some  recent 
developments  in  this  direction,  tend  to 
make  us  think  otherwise.  In  the  first  place, 
the  editor  of  this  column  does  not  believe 
in  a phonograph  transmitter  or  microphone 
in  which  the  needle  or  stylus  arm  is  me- 
chanical or  rigidly  connected  to  the  mov- 
able electrode  or  electrodes  of  the  micro- 
phones, as  shown  in  your  sketch,  altho 
many  devices  of  this  tj’pe  have  proven  more 
or  less  successful. 

One  of  the  best  ways  to  convert  phono- 
graphic music  into  telephonic  current 
waves  would  seem  to  be  that  followed  by 
the  Magnavox  designers,  and  this  method 
is  showm  in  the  diagram  at  “B.”  Here  a 
special  tone-arm  is  used,  and  the  diafram 


Illustrating  the  Querist's  Idea  for  a Double- 
ij  acting  Microphone  to  Be  Actuated  By  the 
Stylus  of  a Phonograph;  and  At  B,  the 
!i  Method  of  Mounting  the  Microphone  Directly 
In  the  Tone  Arm  As  Suggested  By  the  Mag- 
navox Design  of  Phonographic  Telephone 

I!  : 

of  the  phonographic  reproducer  is  not  tam- 
III  pered  with  or  loaded  down  with  extra 
ill  weights  or  levers  for  actuating  microphones, 
J but  is  left  free  to  vibrate  at  its  own  fre- 
quency  or  imprest  frequency.  This  seems 
very  good  practise,  as  it  is  not  well  to  tam- 

I 

I' 

Ji 

'ii 


per  or  put  an  extra  load  on  the  diafram  of 
a phonograph  sound  box,  for  the  reason 
that  the  designers  of  such  machines  today 
have  ascertained  to  a very  fine  degree  just 
the  right  proportions  for  this  mechanism. 
You  might  also  study  Mr.  Gernsback's 


Diagram  Used  By  the  Querist  In  Connection 
With  His  Loud-talking  Telephone  Transmit- 
ter Shown  At  A,  and  the  Reproducer  Shown 
At  C,  and  Which  Has  Not  Given  Him  the 
Results  He  Originally  Anticipated.  The 
Faults  Of  This  Arrangement  Are  Here  Gone 
I nto. 
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WANTED!!! 

I “ODD  PHOTOS”  AT  $1.00  EACH  | 

I Here’s  what  we  want ! What  have  you  got?  | 

I ELECTRICAL  PHOTOS—  j 

I New  photos  of  Lightning;  new  and  | 

I unusual  Electrical  Apparatus  and  I 

I Machinery;  Electric  Signs;  Electric  | 

I Autos;  Electric  Clocks.  | 

I SCIENTIFIC  PHOTOS—  | 

I New  Scientific  Apparatus;  Results;  | 

I Effects;  Motion  Pictures;  Stunts.  | 

j OPTICAL  PHOTOS—  | 

I Peculiar  stunts  obtained  with  vari-  | 
1 ous  lens  arrangements;  odd  film  ef-  | 

I fects  caused  by  unusual  conditions;  | 

I novel  micro-photographic  subjects.  | 

1 ASTRONOMICAL  PHOTOS—  j 

I New  eclipse  photos;  star  and  moon  \ 

I effects  caught  by  the  camera;  | 

I comets;  shooting  stars;  progressive  | 

I moon  studies.  | 

I FREAK  PHOTOS—  I 

I Odd  double  and  triple  exposure  ef-  | 

I fects;  novel  and  striking  effects  due  I 

I to  unusual  exposures.  | 

I MECHANICAL  PHOTOS—  | 

I Electrical  and  Mechanical  apparatus  | 

I of  unusual  news  interest.  | 

I RADIO  PHOTOS—  | 

I New  stations,  both  commercial,  gov-  | 

I ernment,  and  private.  Owners  of  | 

I private  or  amateur  stations  will  find  | 

I a special  contest  for  these  photos  | 

1 on  another  page  of  this  issue.  | 

I And  don’t  send  us  plate  or  film  | 

I “negatives”;  send  unmounted  or  | 

1 mounted  “prints”  preferably  a light  | 

I and  dark  one.  Enclose  stamps  if  I 

I photos  are  to  be  returned.  | 

I Address  photos  to — Editor  “Odd  i 

I Photos”,  Electrical  Experimenter,  233  | 

I Fulton  Street,  New  York  City.  | 

Tiiiiiiii|iiiiilitiiiii>iiiiiH<iiiiMiiiiiiiiiiiiiiiQii"'^iiimiiiiiiiMmiiinimiiiinitniiiiiimi'<iiiiiiiiiiiimiuiimimii;' 
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I’hysiophone  in  our  April,  1920,  issue.  He 
develop!  a simple  and  efficient  phonograph  1 

microphone,  which  works  remarkably  well.  ■ 

Referring  to  Fig.  "B”  again,  we  see  that  j 

the  sound  as  reproduced  by  the  sound-box  ■ 

travels  up  thru  the  tone  arm  for  a distance 
of  about  four  to  five  inches,  when  it  im- 
pinges against  the  diafram  of  a micro- 
phone of  standard  pattern,  which  forms  an 
integral  part  of  the  tone-arm.  | 

It  would  seem  to  us  that,  with  the  ar-  ' 

rangement  shown  at  “B,”  that  more  power-  j 

ful  effects  could  be  obtained  with  regard  to  : 

the  transfer  of  sound  to  the  microphone, 
but  where  the  sound  is  desired  to  be  picked  j 

up  by  the  microphone  in  a fully  resonant  1 

form  it  is  usually  the  best  practise  to  place  ] 

one  or  more  microphones  in  the  wooden  | 

horn  or  amplifier  chamber  of  the  phono-  ; 

graph.  This  is  so.  for  the  reason  that  only 
when  the  music  has  reached  the  outer  end 
of  the  amplifying  chamber  has  it  fully  ex- 
panded in  all  of  the  harmonics  of  the  notes. 
Therefore,  the  music  in  figure  “B”  would 
seem  to  be  more  strained  and  forced,  altho 
perhaps  more  powerful,  but  in  the  end  very 
‘ hard”,  so  to  speak,  compared  to  the  case 
where  the  microphones  are  placed  in  the 
amplifying  chamber. 

With  regard  to  the  receiver  you  show  at 
Fig.  ”C”,  we  do  not  care  very  much  for 
this  design,  and  we  can  truthfully  say  from 
our  experience  in  the  matter  and  the  ex- 
perience of  other  investigators,  with  which 
we  are  familiar,  that  many  thousands  of 
dollars  have  been  expended  and  also  many 
years  of  research  on  the  telephone  receiver 
as  we  know  it  today,  and  it  is  a very  pe- 
culiar fact  that  not  a single  different  type 
of  receiver,  out  of  the  thousands  of  types 
that  have  been  developt,  has  ever  been 
adopted  or  recognized  by  the  telephone 
world  that  has  not  embodied  the  general 
basic  principles  laid  down  by  Prof.  Bell. 

In  the  loud-talking  receivers  as  well  as 


6ramop/JO/}e  Soun^  Box 
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Form  of  Loud-talking  Telephone  Comprising 
a Phonograph  Sound-Box  Rigged  Up  to  Be 
Operated  By  a Pair  Of  Electro-magnets  In 
the  Manner  Apparent.  The  Merits  and  De- 
merits of  This  Interesting  Scheme  Are  Here 
Discust. 

in  telephone  receivers  of  different  makes, 
all  of  which  practically  embody  the  same 
principle,  the  main  feature  is  the  circular 
iron  diafram.  There  are  not  more  than 
three  or  four  telephonic  receivers  on  the 
market  which  do  not  use  a diafram,  and 
{Continued  on  page  308) 
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Are  Your  Top  and  Side  Curtains 
Gray,  Dusty  and  Leaky? 


HERE’S  a preparation  with  which  you,  yourself  can  easily  and  quick- 
ly make  them  look  like  new.  Johnson’s  Black-Lac  gives  perfect 
satisfaction  on  any  kind  of  a top — leather,  imitation  leather  or  mohair. 
One  coat  imparts  a rich  black  surface  just  like  new. 

Johnson’s  Black-Lac  is  easy  to  apply — dries  in  fifteen  minutes — does  not  rub  off  on 
the  hands  or  clothing — ^is  permanent,  waterproof  and  inexpensive. 

.Tdhnson'sBlack-Tac 


Keep  Your  Car  Young 

Start  today  to  reduce  the  depreciation  of  your  automobile  with 
JOHNSON’S  CAR  SAVERS.  There’s  a JOHNSON  CAR 
SAVER  for  every  purpose. 


Johnson’s  Valve  Grinding  Compound  Johnson’s  Stop  Squeak-Oil 

Johnson’s  Carbon  Remover  Johnson’s  Prepared  Wax 

Johnson’s  Radiator  Cement  Johnson’s  Cleaner 

Johnson’s  Auto-Lak  Johnson’s  Hastee  Patch 

Write  for  our  booklet  on  Keeping  Cars  Young — it's  free. 


The  Perfect  Top  Dressing 

Do  not  hesitate  to  use  Johnson’s  Black-Lac  on  the  finest  leather — it  acts  as  a 
preservative  and  renders  the  leather  soft  and  flexible.  It  requires  no  experi- 
ence to  apply  J ohnson’ s Black-Lac — all  you  need  is  a brush  and  an  hour’s  time. 
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LEARN  TO  BE  A 

WIREMAN 

AND  EARN 

$75  a Week 

This  year’s  Edition  will 
make  you  an  Expert 


wm 


The  National  Authority  for  26  Years 

The  only  complete  and 
accurate  book  on  wiring 

CONTENTS 

The  National  Electrical  Code,  with 
all,  its  new  rules,  is  explained  and 
illustrated.  52  of  the  latest  and  sim- 
plest tables  which  show,  at  a glance, 
just  what  size  of  wire  is  needed  for 
any  kind  and  size  of  lighting,  motor 
or  heating  installation,  for  any  volt- 
age, current  and  drop  desired  for  any 
system.  Direct  Current,  Alternating 
current,  single,  two  or  three-phase. 
The  latest  Code  Rules  on  grounding 
required  on  all  work. 

SPECIAL  NEW  CHAPTERS 

How  to  install  and  operate  genera- 
tors, motors,  storage  batteries  and 
every  kind  of  wiring  device  with  dia- 
.grams  of  connections.  Illumination, 
House  Wiring,  Garage  Wiring, 
Theatre  Wiring,  Moving  Picture 
House  Wiring,  Sign  Wiring,  Marine 
Wiring,  Electric  Range  and  Heater 
Wiring,  Watt-Hour  Meter  Wiring 
ahd  complete  chapters  on  inside  and 
outside  wiring  for  every  system  from 
a;  central  station  to  the  smallest  cot- 
tige.  Electrical  Units  and  their 
Equivalents.  The  latest  lamp  data. 
Proper  symbols  to  use  to  indicate  out- 
lets, etc.,  etc.  Also  a complete  direc- 
tory of  the  leading  manufacturers  of 
officially  approved  apparatus  and  sup- 
plies necessary  for  any  kind  of  in- 
stallation. 

Every  inspector  in  this  country  will  approve 
your  wiring  job  if  done  in  accordance  with 
the  simple  rules  in  Standard  Wiring. 

'r  Leather  Cover.  Pocket  Size.  Gilt  Edges. 
Sent  Postpaid  on  Receipt  of  $3.00. 

H.  C.  CUSHING,  Jr. 

12  W.  40th  Street  New  York 
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they  are  so  expensive  and  complicated  that 
it  is  seldom  that  they  are  employed,  except- 
ing for  very  special  requirements. 

The  Magna\'ox,  most  powerful  telephonic 
loud  talker  ever  produced,  the  voice  of 
which  has  been  hurled  thru  the  air  for  a 
distance  of  over  a mile,  employs  a thin  cir- 
cular diafram  and  not  a heavy  armature  of 
he  general  arrangement  you  show.  The 
trouble  with  your  arrangement  is  primarily 
that  it  has  too  much  inertia  usually,  and  it 
cannot  follow  the  rapid  fluctuations  of  tele- 
phonic speech  or  currents,  the  average  fre- 
quency of  which  is  800  cycles  per  second. 
The  Magnavox  loud-talker  has  a large  dia- 
fram in  the  center  of  which  a small,  light 
weight,  air  core  magnet  coil  is  secured.  This 


coil  moves  at  right  angles  thru  a gap  be- 
tween the  pole-pieces  of  a powerful  electro- 
magnet. The  talking  current  is  past  thru 
the  coil  mounted  on  the  diafram. 

We  would  suggest  in  general  that  you 
will  get  much  better  results  so  far  as  the 
receiving  end  of  your  circuit  is  concerned, 
unless  you  build  a very  large  elaborate  and 
extremely  well  designed  mechanism,  by 
using  a diafram  with  suitable  electro-mag- 
nets to  operate  it,  instead  of  the  arrange- 
ment shown  at  Fig.  “C”.  We  hope  to  pub- 
lish more  details  of  the  Magnavox  system 
in  an  early  issue.  In  the  November,  1919, 
issue  considerable  data  was  presented  with 
a cross-sectional  view  of  the  Magnavox 
loud-talker. 
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socket  shells.  Fig.  4 shows  the  Interchange- 
able socket,  which  will  snap  together  and 
hold  securely  in  any  position  without  turn- 
ing. Fig.  5 will  snap  together  and  hold  in 
twenty  different  positions.  It  is  known  as 
the  hlultipo  type  and  is  quite  generally- 
used. 

A portable  lamp  guard  with  a reflector 
as  shown  in  Fig.  6 is  desirable  but  not  a 
necessity'.  The  difference  between  ordinary 
lamp  cord  and  re-enforced  flexible  cord  is 
clearly:  shown  in  Fig.  7 and  Fig.  8.  The 
New  Code  lamp  cord  Type  C has  a 3/64- 
inch  rubber  insulation  placed  over  a tight 
close  wind  of  cotton  and  over  all  is  the 
usual  cotton  outer  braid.  The  re-enforced 
flexible  cord  Type  PO  has  an  additional 
rubber  jacket  which  in  turn  has  a hard 
glazed-cotton  braid  covering  it. 

To  connect  up  the  extension  cord  at  the 
socket  end,  take  a sharp  knife  and  “skin” 
the  wire  as  one  would  sharpen  a lead  pen- 
cil. See  method  B,  Fig.  9.  If  method  A 
is  used,  the  wire  is  apt  to  be  nicked  and 
will  be  easily  broken  afterward.  Bare  the 


cap  should  then  be  slipt  back  over  the  cord 
to  the  position  shown  in  Fig.  10.  Fixture 
sockets  have  a threaded  hole  at  the  smaller 
end  with  a set  screw  at  the  side  to  fasten 
the  socket  on  the  metal  fixture.  Such 
sockets  should  have  the  set  screw  loosened 
and  a rubber  bushing  screwed  into  the 
smaller  end  of  the  socket  to  prevent  chafing 
the  flexible  cord. 

Next,  tie  a knot  with  the  two  insulated 
cords  as  in  Fig.  11  to  take  the  strain  off 
the  screw  connections  when  the  cord  gets 
pulled  or  jerked  as  it  will  in  actual  service. 
Care  should  be  taken  to  see  that  the  in- 
sulation on  the  separated  wires  is  intact 
where  the  knot  is  made  or  the  bare  wires 
would  be  in  contact  and  trouble  result. 
The  knot  itself  is  not  difficult  to  tie  if  it 
is  started  right.  Remember  to  place  the 
first  fold  behind  the  straight  wire;  the  rest 
of  the  operation  is  easy  and  clearly  shown 
in  Fig.  11  which  illustrates  the  tying  of 
the  Underwriters’  Knot. 

Next,  loosen  the  two  screws  in  the  socket 
base  and  bend  each  bared  copper  wire  ojice 


Rosette  Twists  Into  Place  On  Its  Base. 


wire  for  about  2 inches,  scrape  the  exposed 
strands  with  the  back  of  a knife  till  they 
are  bright,  and  then  twist  them  together. 
The  outer  braid  and  the  adjoining  rubber 
jacket  should  be  cut  away-  a sufficient  dis- 
tar ice  to  enable  the  two  rubber-covered 
separated  inside  wires  to  reach  each  con- 
nection on  the  lamp  socket,  but  the  braided 
aiod..  rounded  cord  should  be  left  intact 
■where  it  passes  thru  the  cap.  The  socket 


around  the  screw  in  the  direction  in  which 
the  screw  tightens.  Draw  the  wire  up  tight 
under  the  screw  as  shown  in  Fig.  12.  The 
spare  ends  will  give  the  fingers  a hold  and 
assist  in  getting  the  wires  tight  under  the 
screws.  Now  tighten  the  screws  and  cut 
off  the  spare  ends  as  shown  in  Fig.  13. 
Now  slip  the  socket  shell  and  cap  back 
over  the  socket  base  and  snap  them  to- 
gether, thus  completing  the  operation. 
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Radio  and  Electrical  Experimenters 

We  offer  you  a partial  list  of  our  products  of  A-1  experimental  apparatus. 
Here  you  can  buy  anything  you  need.  If  it  is  not  quoted  below,  send  for  it 
and  we  will  do  our  best  to  fill  your  order.  All  inquirers  promptly  answered. 
Note  the  wonderful  goods  we  offer  at  rock  bottom  prices. 


Transmitters  Receivers 


With  Arm $2.00 

With  Arm  and  Button  2.50 
With  Button  only.  . . 2.00 


Watchcase,  75  Ohm. $1.25 
5 Ohm.  1.50 
Single  Headband  . . . 1.00 


Telephone.  . .$1.00,  $1.25 


Induction  Coil 

Primary  1 Ohm,  Sec- 
ondary 55  Ohm, 
each  75c 


Key  Switchboard 

20  Springs $1.25 


Mechanical  Stethoscope 

The  latest  mechanical  achieve- 
ment, a boon  for  Engineers,  Me- 
chanics, Experimenters,  Automo- 
bile Mechanics,  Etc.  Immediate 
detection  of  all  knocks  or  defec- 
tions in  running  machinery  of 
every  description  is  made  possi- 
ble with  the  use  of  this  instru- 
ment. 

Sensitive  as  a detectiphone ; picks 
up  the  sound  of  your  watch.  By 
placing  point  of  rod  on  steam- 
pipe  you  can  distinctly  hear  words  spoken  thruout  the 
building. 

Price  $5.00  without  battery.  Money  Order,  Check,  or 
registered  currency  only. 


When  ordering  be  sure  to  remit  enough  for  postage, 
is  guaranteed  to  be  of  high-grade  commercial  type, 
the  day  they  arrive. 


3 M X 5",  lift  about  one 
pound,  weight  two 
pounds,  price 35c 


Skinderviken 
Transmitter  Button 


This  famous  button  made  in 
several  styles  for  experiment- 
ers and  wireless  men.  Super- 
sensitive style  for  detecti- 
phone work.  Sends  piano, 
violin,  and  victrola  music 
thruout  the  house. 


most  transmitters, 
use  $1.00. 


Common  battery  style  for 
Wireless  telephone  and  am- 
plifier use.  Capable  of  pass- 
ing a greater  amperage  than 
Price  with  complete  instructions  for 


Any  excess  will  be  refunded.  All  apparatus 
Write  name  and  address  plain.  All  orders  filled 


J.  SKINDERVIKEN 

Inventor  and  Sole  Manufacturer 

414  BROADWAY  NEW  YORK 

MAIL  THIS  COUPON 

J.  SKINDERVIKEN,  414  Broadway,  New  York 

I enclose  $ for  which  please  send  me  the  following: 


Signed 


Address 
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LESION  HERE  DESTROYS 
TEMPORAL  Vl$\OH  IN 
BOTH  EYES. 


LESION  HERE  DESTROYS 
NASAL  VtSION  IN  LEFT  EYE 


CHIASM 


LESION  HERE  CAUSES 
■destruction  of  TEMr 
PORAL  VISION  IN  RIGHT  ETE. 


LESIONSHERE  DESTROY 
NASAL  FIELD.  OF  VISION  | 
' IN  right  ETE  AND  TEM-  j 
rORAL  FIELD  IN  LEFT.  i 
(CALLED  LEFT  HOMONYMOUSl 
LATERAL  HEMIANOPSIA-)  I 


RlGH*^BRAm 


/2  SAVED 

GET  OUR 

BIG  BOOK^^^ 


BURN  LESS  COAL 

With  an  improved,  all-cast  pipeless  furnace  you  can 
cut  your  coal  bills  in  two.  This  efficient,  basement 
installed  heating  plant  heats  ami  ventilates  the  entire 
liome.  It  burns  any  grade  of  coal  more  economically 
than  a stove.  It  needs  no  ex-  f^555BI 

pensive  piping  or  other  equip- 
meiit.  Anyone  can  install  it  in 
a day.  They  are  described  at  our  JHjjjjM 
wholesale  prices  in  our  Handy 

Do  Your  Own  Plumbing  and 
Heating  by  the  Cut-to-Fit 

By  our  new  plan  anyone  can  in- 

stall  a complete  plumbing  or  heat-  |\^^H 

ing  plant  in  his  own  home.  Send 

us  a rough  sketch  with  measure-  WJHK) 

merits.  Our  Engineers  will  draw 

your  plans,  furnish  information 

and  see  that  the  supplies  you  or-  - -7 

der  come  CUT-TO-FIT  your 

needs.  No  waste  of  time,  labor  BaEflUWHHP^B 

or  unused  material.  Only  a few  ^91] 

simple  tools  necessary.  Send  for  W^>  "" 

The  Handy  Man  Book 

It  will  show  you  how.  It  will  tell  you  just  what  to 
order  and  what  it  will  cost  at  our  wholesale  prices. 

It  contains  plans  and  useful 
information  for  every  builder, 
property  owner  or  contractor. 
It  will  convince  you.  It  will 
increase  the  value  of  your  prop- 
erty 50%.  You  can  do  the  work 
yourself. 

We  have  spared  no  ef- 
, f<»’t  or  expense  in  the 

T X preparation  of  this  valu- 

able  book.  To  keep  from 
sending  it  broadcast  to 
1«^  uninterested  persons  we 

request  a tein|»orary  de- 
posit of  25c  which  will  be  re- 
funded with  your  first  order. 
Send  for  it  Today. 

The  Service  of 

HARDIN-LAVIN  CO. 

Is  guaranteed  by  40  years* 
business  at 

4510-20J  Cottage  Grove  Avenue 
CHICAGO 


WMr-^ 

///////MiijliTk  Noiseless  Target 
Practice 

More  sport  out  of  shooting  than 
you  ever  imagined  was  in  it,  and 
no  disturbance,  when  you  use  a 


SILENCER 

Price.  .22  cal..  $7.00.  Send  6e  m 
stamps  for  catalog  and  booklet  of 
humorous  stories  of  noiseless  shooting. 

THE  MAXIM  SILENCER  CO. 

89  Homestead  Ave.,  Hartford  Conn. 


Expert  electrical  engineers  are  being  paid  fabulous  salaries 
— thousands  needed  today.  We  give  you  personal  an^a 
thorough  training — practical,  technical  cours^  3 months 
to  2 years  under  expert  engineers  in  electricity,  steam, 
gas.  auto,  armature  winding,  drafting,  etc.  Ext^si^  la- 
boratory and  shop  equipment.  Not  a trade  school.  Train- 
ing is  condensed— if  vour  time  is  limited,  come  to  the 
Finlay  Engineering  College — only  one  of  its  kind  in  the 
West.  Day  and  night  sessions — enroll  anytime.  Wnte  for 
FREE  catalog,  a post  card  will  do. 

FINLAY  ENGINEERING  COLLEGE 
1003  Indiana  Ave.  Kansas  City,  Mo. 


Cleartone  Phonographs 

J4.00  to  $200.00  Retail 
Our  Sundry  Dept,  offers  Needles  39c  per 
thousand.  Motors  $1.35  to  $14.75  each.  Tone- 
Arms  and  Reproducers  $1.30  to  $5.75  per 
set.  Main  Springs  20c  to  90c  each.  Records, 
Needles,  Sapphire  Points  and  Parts  at  rea- 
sonable prices. 

Write  for  our  84-page  catalogue,  the  only 
one  of  its  kind  in  America,  illustrating  33 
different  styles  of  Talking  Machines  and 
over  500  different  Phonographic  Parts. 

LUCKY  13  PHONOGRAPH  COMPANY 

Export  Dept.  46B  East  12th  Street.  N.  Y 
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such  a position  as  to  affect 
the  sight  portion  of  the  brain, 
then  the  function  of  sight 
would  also  be  affected.  The 
more  one  thinks  about  it,  the 
more  certain  it  seems  that  the 


Fig.  2.  The  Cortical  Brain  Centers  of 
the  Various  Functions.  These  Have 
Been  Determined  by  the  Fact  That  the 
Brain  Cells  in  These  Regions  Sometimes 
Die,  Due  to  an  Injury.  Paralyzing 
Speech  or  Sight.  Et  Cetera;  or  a Lesion 
in  the  Brain  Produces  Paralysis  Ex- 
ternally. 

whole  action  of  sight  is  very 
much  akin  to  that  of  the  “tele- 
phot”— the  man-made  elec- 
trical eye,  upon  which  many 
scientific  investigators  are  now 
working,  and  which  has  been  partially  suc- 
cessful, so  far  as  it  has  been  developed. 

As  is  well  known,  selenium  or  light-sensi- 
tive cells  are  used  in  this  apparatus,  and  as 
the  varying  degrees  of  light  and  shade  im- 
pinge on  a series  of  these  cells,  a large 
number  of  w'hich  are  sometimes  arranged 
in  a compact  bank,  the  individual  cells 
lower  their  electrical  resistance  in  accord- 
mce  with  the  amount  of  light  thrown  upon 
them.  Conjointly,  the  various  circuits  to 
which  they  are  connected  have  their  cur- 
rents altered  correspondingly.  The  relays 
or  other  apparatus  at  the  receiving  end  of 
the  circuit  respond  in  accordance  with  the 
various  light  images  thrown  on  the  respec- 
tive cells  at  the  transmitting  end,  and  with 
suitable  current  responsive  and  light-repro- 
ducing apparatus  at  the  receptor — we  have 
once  more  the  picture  seen  at  the  transmit- 
ting end  thrown  up  before  us. 

It  is  the  old,  old  story  of  nature’s  great 
simplicity.  !Man  finds  it  very  hard  to  imi- 
tate nature  and  there  are  some  things  in 
which  nature  has  outdistanced  him  forever. 
The  20th  century  has  seen  greater  and  more 
epochal  advances  in  science  than  all  of  the 
centuries  that  W'ent  before,  but  as  yet  no  one 
has  succeeded  in  reproducing  the  action  of 
sight  or  "television”  over  an  electric  wire  in 
a satisfactory  manner — nor  anything  like  it ! 

Some  of  the  inventors  working  on  tele- 
\ ision  have  used  several  hun- 
dred light  - sensitive  cells 
or  even  a thousand  or  so, 
but  it  is  readily  seen  that 
no  very  perfect  picture  or 
likeness  could  be  transmit- 
ted over  a wire  in  this  man- 
ner w'hen  a single  human 
eye  and  its  attached  opti- 
cal nerve  and  brain  center 
involve  the  use  of  somewhat 


Fig.  3.  A Remarkable  Diagram  Show- 
ing in  Detail  the  Visual  Fields  of  Both 
Eyes,  and  the  Portion  of  the  Retina 
Each  Field  Affects.  The  Location  of 
Lesions  and  Their  Effect  Upon  the  Sight 
Is  Clearly  Shown.  This  Lesion  Could 
Be  a Blood  Clot,  Abscess,  or  Any  Other 
Injury  Which  Would  Destroy  the  Nerve 
Fibres  in  the  Area  Indicated. 


over  2,000,000  light-sensitive 
elements ! 

Possibly,  if  we  should  build 
an  electrical  apparatus  as  elab- 
orate as  this,  we  could  repro- 
duce a very  perfect  image. 
But  where  is  the  genius  who 
is  going  to  build  an  optical  or 
light-sensitive  cell  the  size  of 
the  human  eyeball  or  about 
one  inch  in  diameter  (the  av- 
erage diameter  of  the  human 
eyeball)  where,  in  the  space 


of  less  than  two  square  inches,  there  are 
cncompast  2,000,000  light-sensitive  cells? 
And  to  make  television  a perfected  idea,  it 
would  seem  that  we  should  have  an  appara- 
tus almost  as  small  as  this  and  nearly  as 
sensitive  with  regard  to  the  subdivision  of 
the  light  image.  The  rod  and  cone  layer 
covers  about  six-tenths  of  the  inner  surface 
of  the  eyeball. 

The  electrical  theory  of  ocular  vision  in 
humans,  as  well  as  in  animals,  has  been 
arrived  at  in  several  different  ways.  It 
may  be  thought  that  this  is  merely  a hypo- 
thetical supposition,  but  such  is  not  the 
case.  This  theory  of  ocular  vision  has  oc- 
cupied the  writer’s  mind  for  a long  time 
and  it  has  been  very  difficult  to  procure 
much  aid  on  the  subject,  as  but  a trifling 
amount  of  matter  has  appeared  on  the  sub- 
ject, owing  principally  to  the  fact  that  the 
function  of  sight  is  so  involved  and  ex- 
tremely delicate  that  it  has,  up  until  the 
present  time,  been  almost  impossible  to  de- 
termine just  how  we  do  see. 

A medical  friend  of  the  writer’s  recently 
gave  him  a little  data  which  only  tended  to 
more  greatly  strengthen  - the  electrical 
{Continued  on  page  313) 
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Camels  are  sold  everywhere  in  scientifically  sealed  packages  of 
20  cigarettes  for  20  cents;  or  ten  packages  (200  cigarettes)  in  a 
glassine-paper-covered  carton.  We  strongly  recommend  this 
carton  for  the  home  or  office  supply  or  when  you  travel. 


You  can  smoke  Camels 
till  the  cows  come  home 
without  tiring  your  taste ! 


CAMELS  bring  to  you  every  joy  you 
ever  looked  for  in  a cigarette!  They 
are  so  new  to  your  taste,  so  delightful 
in  their  mellow  mildness  and  flavor,  and 
so  refreshing,  you  will  marvel  that  so 
much  enjoyment  could  be  put  into  a 
^cigarette ! 

To  the  most  fastidious  smoker, 
Camels  are  a revelation! 


Camels  quality  is  as  unusual  as 
Camels  expert  blend  of  choice  Turkish 
and  choice  Domestic  tobaccos  which  you 
will  prefer  to  either  kind  of  tobacco 
smoked  straight!  No  matter  how  liber- 
ally you  smoke.  Camels  never  will  tire 
your  taste! 

You  will  marvel  at  Camels  smooth 
“body”.  And,  your  delight  will  also  be 
keen  when  you  realize  Camels  leave  no 
unpleasant  cigaretty  aftertaste  nor  un- 


R.  J.  REYNOLDS  TOBACCO  CO. 


Winston-Salem,  N.  C 
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BE 
AN 

ARTIST 

CHfcK 
MflC^ZINC 

DRAWN  BY 
14-YEAR-OLD  BOY 

The  above  cartoon  was  drawn  by  Master  Bob  Bren- 
nan of  the  Washington  School  of  Art.  Bob  writes 
tliat  he  is  selling  his  work  and  that  he  is  cartoonist 
on  a small  pajjer  in  Evansville,  Ind.  He  is  but  one 
of  our  many  students  and  graduates  who  are  making 
money  as  cartoonists,  illustrators  and  designers. 

Learn  By  Mail  at  Home ! 

By  our  new  method  of  teaching  drawing  by  mail 
you  can  learn  in  your  own  home,  in  a short  time. 
Get  into  this  fascinating  work  yourself  and  earn 
$50  to  $100  or  more  i>er  week!  The  study  is 
fascinating.  Only  a few  minutes  a day!  Have  your 
own  studio  or  secure  high-salaried  position.  Or  work 
in  spare  time,  Many  students  earn  while  they  are 
learning. 

PRFPT  BOOK  AND  ARTISTS’ 
* OUTFIT!  WRITE  TODAY 

A complete  outfit  free  to  all  students.  Includes 
everything  ro(iuired  to  produce  hundreds  of  dollars' 
wortli  of  pictures.  Write  today.  Special  terms  to  a 
limited  number  of  new  students.  Mail  postal  or 
letter  for  beautiful  Booklet.  “How  to  Become  an 
Artist,”  filled  with  drawings  and  full  particulars  of 
our  extraordinary  offer.  Bo  it  now — Before  you 
forget. 

WASHINGTON  SCHOOL  OF  ART.  lac. 

1516  H Street,  N.  W.  Washington,  D.  C. 


Most  ; 
Popular 
Ring! 


atches 


WE  WILL  SEND 
. YOU  ANY  DIAMOND, 
WATCH, JEWELRY.SHOWN 
IN  OUR  CATALOG  FOR 

FREE  EXAMINATION 

.v^xThere  are  128  illustrated  pages 
Diamond  Rings,  Diamond  La 
' Vallieres.  Diamond  Ear  Screws. 
' Diamond  Scarf  Pins,  Diamond 
■■  Studs,  Watches,  Wrist 
.Watches;  also  our  won- 
,.,,,\derfully  showy  assembled 
Solitaire  Diamond  Clos- 
X ters.  Onr  Catalog  shows 
'^all  the  standard  world 
renowned  Watches — 
solid  gold  and  gold 
*ifilled  cases.  Splen- 
I Xdid  bargains  in  25 
I / /Xyear  guaranteed 
//»/Xwatches  on 


We 
are 
offering 
wonderful 
values  in 
these  and  all 
other  Diamond 
Rings,  at  $50,  , 

$75.  $85,  $100. 

$150  and  up. 

Every  article  in  our  , 

Catalog  is  priced  un- 
usually low.Whatever 
you  select  will  be  Bent 
prepaid  by  us.  If  satisfied, 
pay  one-fifth  of_  purchase 
price  and  keep  it,  balance 
divided  into  eight  equal 
amounts,  payable  monthly. 

LOFTIS  BROS.  & CO 

THE  NMIONAl  CREDIT  JEWELERS 
Dept.  B-22  108  N.  Slate  St..  Chicago,  in. 
Stores  in  Leading  Cities 


,as  low  as 
$2.50  a 
“ ^ month. 
V/\  We  Accept 
liberty 
1onda 


Handwriting  Tells  You  Secrets 

strengthen  your  character ! Develop  your  per- 
sonality I Be  successful ! Find  out  what  holds  you 
back  I Know  your  faults,  your  virtues,  your  strength, 
your  weakness ! Know  what  to  cultivate  within 
yourself  and  what  to  fight  so  that  you  may  make 
the  most  of  yourself.  By  Graphology  we  can  tell 
you  these,  and  help  you  to  know  yourself. 

Know  your  friends  I Know  whom  to  trust  and 
whom  not  to  trust ! Is  a certain  friend — sincere, 
trustworthy,  energetic,  kind,  generous,  or  lazy, 
tickle,  deceitful,  irritable?  Send  us  sample  of  their 
handwriting  and  find  out.  Avoid  unhappiness  by 
knowing  the  truth  now  instead  of  later ! 

Send  us  a dollar  and  specimen  of  handwriting  for 
informative  analysis.  (Critical-Analysis  $5.00.)  Our 
expert  Graphologists  will  analyze  it  carefully  so 
that  in  business,  in  love,  in  everyday  friendships, 
yon  cannot  go  wrong.  Dollar  back  if  you  are  not 
satisfied.  Timisnal  offer  for  limited  time  only. 

Don’t  walk  in  the  dark  I Don’t  wait  I Send  today  I 

Robert  R.  Ross,  llO  W.  40fh  St,  New  York 
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By  ISABEL  M.  LEWIS.  M.A. 
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stars  in  the  system  are  flowing  to  and  fro 
along  the  spiral  arms  in  obedience  to  the 
dynamical  laws  of  the  system. 

It  is  believed,  moreover,  that  this  system 
of  stars  may  be  surrounded  by  dark  ab- 
sorbing matter,  such  as  appears  in  photo- 
graphs of  spiral  nebulae,  which  shuts  off 
from  our  view  external  systems  lying  near 
the  plane  of  the  Milky  Way. 

On  the  assumption  that  the  system  of 
stars  to  which  our  sun  belongs  is  a vast 
spiral  nebulae  formation  an  attempt  has  been 
made  to  find  its  motion  onward  thru  a still 
greater  universe,  that  occupied  by  the  spiral 
nebulae,  and  a motion  thru  space  of  375 
miles  per  second  has  been  deduced  from 
rather  limited  data.  This  may  be  consid- 
ered the  first  attempt  to  find  the  motion  of 
our  sidereal  universe  as  a unit  with  refer- 
ence to  external  universes,  the  spiral  nebulae. 

We  have  come  far  in  the  past  three  hun- 
dred years  from  the  conception  of  an  im- 
movable earth  at  the  center  of  the  uni- 
verse to  such  an  awe-inspiring  conception 
as  is  now  seriously  entertained  by  the  as- 
tronomers of  today  and  which  is  based 
upon  convincing  observational  evidence  of 
the  actual  motions  of  the  stars  and  spiral 
nebulae  obtained  by  means  of  the  spectro- 
scope. 

Whatever  may  be  discovered  in  the  fu- 
ture in  regard  to  the  form  and  extent  of 
the  universe  the  idea  of  a fixt  and  im- 
movable center  either  within  the  solar  sys- 


tem or  among  the  stars  beyond  has  gone 
from  the  minds  of  men  at  last. 

Not  more  than  a generation  ago  a sur- 
vival of  the  old  idea  of  a fixt  center  was 
seen  in  the  theory  that  Alcyone,  in  the 
Pleiades  was  a “central  sun”  about  which 
all  the  stars  revolved,  hut  it  is  now  known 
that  the  Pleiades  form  a moving  star  clus- 
ter. Alcyone  is  therefore  drifting  slowly 
onward  thru  the  universe  and  the  idea  of  a 
fixt  and  immovable  center  to  which  man 
may  anchor  his  ideas  is  drifting  away  also. 
There  may  be  local  centers  of  systems,  such, 
for  instance,  as  the  sun  occupies  in  the  solar 
system  or  some  group  of  stars  may  occupy 
in  the  stellar  system  to  which  our  sun  be- 
longs, yet  as  a whole  these  systems  move 
on  and  their  centers  with  them.  There  is 
no  evidence  today  that  any  fixt  and  immov- 
able point  exists  in  the  heavens. 

No  celestial  object  has  been  found  to  be 
without  the  attribute  of  motion,  not  only 
motion  onward  thru  the  universe,  but  also 
rotational  motion  about  an  axis  of  the  body. 
The  planets  rotate  on  their  axes  as  well 
as  revolve  about  the  sun,  and  the  sim  also 
turns  on  its  axis  as  it  moves  onward  thru 
space.  This  rotational  motion  is  also  found 
in  the  nebulae  and  star  clusters  as  well  as 
in  the  stars  and  planets.  No  object  in  the 
heavens  is  known  to  be  without  it.  Even 
the  slowly  drifting  Orion  nebula  possesses 
a rapid  internal  velocity  of  rotation.  There 
is  no  such  thing  as  a body  absolutely  at  rest 
i:i  the  universe. 


TABLE  I. 


Showing  the  number  and  relative  size,  velocity  and  distribution  of  the  various  types  of  celestial  objects. 


Object 

Number 

Diameter 

Velocities 
miles  per  sec 

Distribution 

1.  Solar  System 

a.  Planets 

b.  Sun 

Eight 

3.000  to  88,000  mi. 

864.000  mi. 

3 to  35  miles 
per  sec. 

121/2  mi. 

Revolving  in  orbits 
about  sun. 

Traveling  thru  galactic 
systems  of  stars 
(Milky  Way). 

All  types  of  stars  are 
more  or  less  crowd- 
ed toward  plane  of 
Milky  Way  in  lens 
shaped  formation. 

(Milky  Way  possi- 
bly a spiral  nebula.’' 

(bluish) 

b.  Hydrogen 

(white) 

c.  Solar 

(yellow) 

d.  Type  M 

(red) 

3.  Nebulae 

Approx. 
2.000.000.000 
(Two  thousand 
million) 

Including  all  types 

500.000  to 
1,000.000  mi. 
on  the  average 

14  mi. 
18-19  mi. 
21  mi. 

a.  Diffuse  or 
Gaseous 

Numerous 

\’ery  extensive, 
many  light  years. 

Very  low 

In  or  close  to  Milky 
Way. 

b.  Spiral 

Approx.  700,000 
(Seven  hundred 
thousand) 

Size  and  distance 
doubtful  but  very 
great. 

Averagii 
480  mi. 

Far  external  to  Milky 
Way  and  numerous 
near  its  poles. 

c.  Planetary 

One  hundred  and 
fifty  (150) 

Several  times  that  of 
the  solar  system  on 
the  average. 

Average 
48  mi. 

In  nr  close  to  Milky 
Way. 

4.  Globular  Star 
Clusters 

Not  over  one 
hundred  known 

Many  light  years. 

Very  high 

External  to  Milky 
Way  and  spherically 
distributed  about  it. 

5.  Magellanic 
Clouds 

Two  (Greater  and 
Lesser) 

Very  high 

Far  beyond  Milky 
Way.  Possibly  near 
by  spiral  nebulae. 

By  H.  WINFIELD  SECOR 

(Continued  from  page  285) 


proper  dimensions  of  the  buckets,  the 
width  of  the  wheel,  etc. 

Generally  speaking,  the  head  or  drop  of 
the  water  is  most  always  known  first, 
owing  to  natural  conditions  available.  For 
a water-wheel  the  diameter  of  the  wheel  is 
generally  found  by  subtracting  two  feet 
from  the  head,  exprest  in  feet ; while  the 
width  of  the  water-wheel  will  depend  on 
several  factors,  which  are  the  speed  at 
which  the  wheel  is  to  rotate,  the  amount  of 
water  to  be  carried  over  the  wheel  per  min- 
ute, the  shape  and  number  of  buckets,  and 
also  on  the  depth  of  the  buckets. 


The  horsepower  of  an  oyershot  water- 
wheel is  calculated  as  follows : The  head 

in  feet,  multiplied  by  the  weight  of  water 
in  pounds  falling  over  the  wheel  per  min- 
ute, divided  by  33,000  times  .7.  The  tables 
appended  at  the  end  of  this  article  give  a 
great  deal  of  information  on  small  water 
turbines  which  are  available  on  the  mar- 
ket, and  if  those  interested  will  address  the 
writer  enclosing  a stamped,  self-addrest 
envelope,  the  names  of  companies  manu- 
facturing both  small  and  large  high  effi- 
ciency turbine  wheels,  as  well  as  the  latest 
pattern  steel  water-wheels  will  be  furnished 
gratis. 
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theory  here  presented.  This  data,  in  brief, 
i|  was  as  follows,  viz. ; that  in  making  tests 
II  on  the  action  of  light  on  the  rod  and  cone 
layer  of  the  eye,  and  also  in  attempting  to 
|l  make  measurements  of  the  velocity  of  trans- 
, mission  of  the  optic  nerve  impulses,  that 
j there  are  only  two  theories  apparently  open 
as  to  how  the  light  images  passing  thru  the 
lens  and,  falling  on  the  retina,  could  pro- 
duce their  well-known  effects  on  the  cells 
! of  vision  in  the  brain.  Either  the  action  is 
j electrical  or  of  the  nature  of  a photo-elec- 
; trie  effect ; or  otherwise  it  is  considered 
I that  it  is  of  a chemical  nature, — which  it 
is,  however,  is  the  moot  question  that  re- 
mains as  yet  unanswered. 

The  2,000,000-odd  fibers  composing  the 
optic  nerve  and  over  which  the  light  im- 
pulses, either  electrical  or  chemical,  but 
presumably  and  apparently  etectrical,  are 
transmitted  are  of  very  small  size — far 
smaller  than  one  would  imagine  at  first. 
These  fibers,  corresponding  to  minute  elec- 
tric wires,  so  far  as  we  can  now  see,  are 
only  visible  under  the  most  powerful  micro- 
scopes, such  as  those  used  by  physicians  and 
physiological  investigators. 

It  has  furthermore  recently  been  pointed 
out  by  a European  investigator  that  the 
nerves  and  nerve  fibers  are  indeed  like 
many  electric  wires,  for  several  reasons, — 
principally  because  it  has  been  found  that 
these  parts  of  the  human  body  are  covered 
thruout  with  a fatty  insulating  covering, 
and  as  this  authority  has  suggested,  it  would 
seem  to  show  that  this  insulated  covering 
on  the  nerves  and  other  component  parts 
actually  serve  to  preserve  the  electric  poten- 
tial and  natural  charge  of  the  body ; and  in 
certain  diseases  that  these  break  down, 
causing  the  electric  charge  of  the  body  to 
become  markedly  lowered. 

As  this  investigator  states  further ; “Any- 
thing which  causes  a break  in  the  insulated 
covering  of  the  body  or  its  component  parts, 
such  as  a cut  or  wound,  or  even  damp  feet 
or  clothes,  causes  leakage  of  electricity 
from  the  body,  with  consequent  impairment 
of  the  vitality ; and  anything  that  will  stop 
this  leakage,  repairs  the  lost  vitality  and 
heals  the  wound.  A diver  rubs  himself  over 
with  oil  for  this  purpose ; likewise  trench- 
foot  or  frost-bite,  to  which  the  soldiers  in 
the  trenches  were  subject,  were  readily  pre- 
vented by  massaging  the  feet  daily  with  oil. 
Again,  the  application  of  pure  paraffin  wax 
to  a wound  or  cut  completely  stops  this 
electric  leakage  and  heals  it.’’ 
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I {Continued  from  page  251)  | 

One  will  note  the  very  ingenious  scheme 
for  dividing  off  the  respective  patients, 
which  is  made  possible  by  designing  each 
compartment  complete,  by  itself ; that  is  to 
say,  each  patient  lies  in  a separate  steel 
compartment  in  which  the  air  pressure  could 
be  raised  to  any  pressure  desired,  and  main- 
tained at  that  point  for  several  hours  or 
more,  as  required  for  the  particular  ail- 
ment under  treatment. 

On  the  outer  wall  of  the  compartment 
door  in  each  case,  there  is  provided  an  air 
pressure  gage  which  indicates  the  pressure 
within  the  compartment  in  pounds  and  frac- 
tions of  a pound,  at  all  times.  The  order- 
lies who  administrate  the  treatment,  can 
pass  along  the  central  aisle  between  the  two 
rows  of  compartments  and  keep  a constant 
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^ Great 
demand 
'^for  drafts- 
men now.  Still 
'^greater  demand  in 
prospect.  War  over, 
f buildingis  to  be  resumed 
and  manufacturing  to 
expand  to  meet  home  and 
foreign  needs— which  means 
plenty  of  good  positions  for 
draftsmen.  Take  up  this  paying  pro- 
_ fession.  The  Chicago  “Tech”  method 
is  the  quickest,  easiest  way  to  become  a 
draftsman  in  spare  time  while  you  hold 
your  present  position.  That  proved  before 
you  pay  a penny.  (See  free  lesson  offer  below.) 

Send  coupon.  Learn  how  to  earn 

»2S  to  »100 
aWeek  or  More 

at  interesting  work  with  opportunities  to  rise  to  superintendent,  manager, 
or  other  executive  positions.  Let  the  Chicago”  Tech ’’engineers  train  you 
, — , e*  At  least  get  the  free  lesson  and  information.! 

Drawing  Uutht 


{No 

Extra 

Charge) 


Easy  Payments 

The  fees  for  Chicago  "Tech”  courses  are  very  moderate— and 
you  can  pay  on  easy  terms.  And  also— you  can  obtain  in  a few 
months  vrhat  it  would  take  several  years  to  acquire  by  ordinary 
methods.  You  can  getan  early  start.  You  are  soon  ready  to  take 
a paying  position  and  toquicklyget  back  the  costof  your  course. 


in  Draftsmanship  receives  this  draw- 
ing outfit— set  of  instruments  in  case, 
drawing  board.Tsquare.triangles.scale. 
curve,  drawing  paper,  pencils,  etc.,  or 
a cash  credit  in  case  he  already  has  an 
outfit.  You  use  them  while  learning.— then 
take  them  right  Into  your  ipractlcal  work. 

, Enrolled  with  Chicago  "Tech” 
you  have  the  personal  direc- 
tion of  practical  engineers,  builders  and 
architects  who  teach  you  the  methods  they 
use  In  their  own  work.  No  useless  theories, 
no  time  wasted.  You  are  prepared  tostand 
beside  old,  experienced  men.  Big  advant- 
age to  learn  from  a staff  like  this— every 
man  a specialist. 

Come  To  the  College  or 

TRAIN  at  HOME 

. ®*’®  have  this  Chicago 

*rech  training.  Gompiete  instruction  by  maii. 
Exercises,  lessons,  personal  direction  of  our  ex- 
perts right  In  your  own  home  If  you  cannot  corns 
to  the  college  for  a resident  course.  Send  the 
coupon  and  get  the  facts. 


FREE 


TEST 

LESSON 


Auto  and  Gas 
Engine  Course 

AH  about  automobile  meebamsm— its 
construction,  operation  and  REPAIR— 
taught  by  mail.  You  train  directly  under 
the  Cbicago**Tech*’  automobile  experts. 
Splendid  opportunities  open  now. 

Learn  All  This  in  Spare  Time 

All  about  the  Principles  of  the  Auto- 
mobile. 

All  about  Gasoline  Ehigines. 

All  about  Power  Plants  and  Trans- 
missions. 

All  about  Carburetors  and  Fuel  Sup- 
ply Systems. 

All  about  Lubrication  and  Cooling. 
Ail  about  Batteries. 

All  about  Magneto  Ignition. 

All  about  Starting  and  Lighting 
Systems. 

Know  How  To  Fix  Troubles 

Most  compete  instruction  in  auto 
repair  work.  ^ Equips  you^  for  high  pay 


or  to  start  a business, 
trained  repair  men. 


Big  demand  for 


*1,^  Send  the  coupon  and  get  cat* 
»»  ril“  alogand  all  information  now. 


Other  institutions  ask  you 
to  pay  first— and  then  to  find 
out  later  how  well  qualified 
you  are  for  this  profession. 

We  send  the  free  lesson  first 
and  place  you  under  no  obli- 
eationatall.  Discover  your 
qualifications  before  yoji 
pay  anything.  And  see  for 
yourself  just  whatChicago 
"Tech”  offers  you  in  train- 
ing which  will  bring  a 
ready  market  for  your 
services  and  open  oppor. 
tunities  which  areclosed 
to  the  untrained  man. 

The  coupon  will  bring 
all  the  facts  about  the 
course,  the  small  fee. 
and  the  easy  terms. 

Mark  with  X the  branch 
you  are  interested  in— or 
if  in  doubt  about  which 
course  to  take,  writealet- 
ter  stating  facts  about  yourself  and  asking 
our  advice  which  wiii  be  freely  given. 

Mail  either  the  coupon  or  the  letter  today. 

CHICAGO  TECHNICAL  COLLEGE 

745  Chicago,  “Tech*'  Bldg.,  Chicago,  111. 

Without  obligation  on  my  part,  please  send  free  and  postpaid. 
Instructions  on  how  I can  become  an  expert  in  subject  marked 
below: 


t ] Draftsmanship 
[ ] Automobiles 
[ 3 Gas  Engines 
[ ] Aeroplanes 
[ ] Designing 
L ] Contracting — Buildings 


[ ] Plan  Reading — Buildings 
[ ] Plan  Reading — Machinery 
[ ] Estimating — Buildings 
t ] Surveying 

[ ] Plumbing — Estimating,  etc.. 
[ ] Steam  Engineering 


Address 


State. 


Free  Trial  lesson  included  when  Inquiry  is  for  Draftsmanship  or 
Plan  Reading. 


314 


Electrical  Expcrimcnicr  for  July,  1020 


OIDoy!  bul'  my  car  runs 

fine  wil  h Hie  ALSOPALL SPARK' 
I have  no  more  spark 
plud  troublGS 


POWER! 


INSTALL  THE 

ALSOP-ALL-SPARK 

on  your  car  and  get  the  Increased  power  that  results  from 
a big.  hot,  fat  spark. 

It  eliminates  the  cost  of  new  plugs,  by  causing  old,  cracked, 
carbonized  and  oil-soaked  plugs  to  give  powerful  sparks, 
which  retards  carbon,  saves  gas,  develops  greater  power, 
and  insures  continued  driving  without  misfires. 

The  "Alsop-All-Spark”  is  simple — merely  attach  the 
handsome  control  dial  to  your  dashboard  and  attach  the 
wires  to  the  spark  plugs.  The  “Alsop-All-Spark”  is  safe — 
it  has  no  dangerous,  exposed  spark  gaps  to  set  your  car 
afire.  The  “Alsop-All-Spark”  is  sure — it  will  not  make 
your  car  hard  to  start;  and  assures  continuous  running 
without  misfires. 

ALL-SPARK  IGNITION  CO.,  Inc., 


r?  g 


Send  $7.50  for  4-cylinder  type  device— 
money-back  guarantee. 

Live  Dealers,  Agents,  Salesmen  Wanted 

13-X  Water  Street,  New  York  City 


CHARGE  BATTERY  10c. 


F-F  BATTERY  BOOSTER 


FOR 

F-F  Battery  Boosters  have  been  in  service  for  over  5 years  and  their  rapidly  growing  popularity  is  a reliable 
measure  of  their  ability  to  perform  the  service  for  which  they  are  intended. 

Our  increased  factory  space  is  buzzing  steadily  so  we  can  take  care  of  your  requirements. 

or  Magnetic  Rectifier  for  110-120 
Volt  00  Cycle  Alternating  Current. 
Bantam  type  C-6  amp.  6 v.  battery. $15  Bantam  type  12-5  amp.  12  v. battery. $20 

Tj'pe  IC-S  amp.  0 v.  battery 24  T>'pe  112-6  amp.  12  v.  battery..  24 

Tj’pe  166-12  amp.  6 v.  battery....  32  Type  1612-7  amp.  12  v.  battery..  32 

Type  1626-12  or  7 amperes  in  combination  for  both  6 and  12  volt  batteries..  48 
Shipping  weight  complete  with  Ammeter  and  Battery  Clips.  11  to  15  pounds. 
All  outfits  do  tile  same  work  except  as  to  time  to  complete  a charge. 
Include  postage  and  insurance  with  remittance  for  parcel  post  shipment. 

Ask  for  bulletin  No.  12  describing  these  and  other  F-F  charging  apparatus  of 
larger  capacities  and  of  other  voltages  and  cycles;  also  Boosters  that  operate 
on  Farm  Lighting  Plants  and  Direct  Current. 

Write  for  Bulletin  No.  12 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohio 


TIRE  PRICES  CUT 

FROM  OUR  FACTORY  TO  YOU 


6000  SSi 


GUARANTEE 

National  GOOD-WEAR  Double-Tread  Reconstructed  Tires  represent  quality, 

value  service  and  satisfaction,  and  are  gruaranteed  for  6,000  miles.  Our  tires  do  away  with 
tire  trouble.  The  fact  that  we  have  over  30,000  satisfied  customers  speaks  weU  for  the  wear- 
ing qualities  and  enduring  powers  of  National  GOOD-WEAR  Tires  and  lubes. 

Rellner  FREE  with  Every  Tire.  Tubes  Are  Guaranteed  Fresh  Stock. 

Size  Tires  Tubes 

36z4>^  $11.50  $3.40 
35x5  12.50  3.50 

36x5  12.75  3.65 

37x5  12.75  3.75 

Send  $2  deposit  for  each  tire  and  $1  for  each  tube  ordered,  t dance 
C O.  D.  Tires  shipped  subject  to  your  examination.  State  whether 
S.  S.,  C.  L.  (Q.  D.)  plain  or  N.  S.  is  desired.  All  same  price. 

NATIONAL  COOD-WEAR  TIRE  CO.,  1113  Washington  Blvd.  Dept.  541  CHICAGO 


Size 

IT  ires 

Tubes 

Size 

Tires 

Tubes 

30x3 

$5.50 

$1.60 

32x4 

$8.25 

$2.40 

30x3^ 

6.50 

1.75 

33x4 

8.50 

2.50 

31  x3>^ 

6.75 

1.85 

34x4 

8.75 

2.60 

32x3>^ 

7.00 

2.00 

34x4K 

10.00 

3.00 

31x4 

8.00 

2.25 

35x43^ 

11.00 

3.15 

MODEL,  AIR?^-,ANE  SUPPLIES 


IBiJiHd  fly 


Model  Airpl®ii©s 


Send  54 'for  catalog  scat© 

models  of  new  machines,  par^t'sT'fi^is^s.and  soppliea. 

Wgidlainig  Rgveir  M-fgg.  C©.  612  BromdLwaiy,  Broiokllyini,  N..1G 


watch  or  check  upon  the  instruments  at- 
tached to  each  berth. 

Two  tiers  of  steel  berths  are  shown  in  the 
illustration  herewith,  which  gives  a very 
considerable  capacity;  a steel  tube  12  feet 
in  diameter  by  100  feet  in  length  is  capable 
of  caring  for  125  patients. 

As  will  be  seen,  the  steel  chamber  is  di- 
vided off  so  as  to  contain  at  the  entrance 
end  a consultation  and  diagnostic  room  con- 
taining lung  testing  meters,  etc.,  for  the 
purpose  of  ascertaining  the  strenj^h  of  the 
patient’s  lungs,  etc.,  so  that  too  great  an  air 
pressure  will  not  be  administered.  Of 
course,  all  the  regular  diagnostic  points  are 
carefully  watched,  such  as  the  blood  pres- 
sure, pulse,  etc.,  before  the  patient  has  a 
prescription  given  for  the  treatment  by 
comprest  air. 

Arrangement  of  the  machinery  for  main- 
taining the  air  pressure  and  also  an  ade- 
quate supply  of  fresh  air  for  all  times,  is 
also  quite  ingenious,  but  withal  very  simple. 
Generally  explained,  there  are  two  distinct 
systems  of  pipe  and  ventilation  involved — 
one,  for  compressing  the  air  and  distribut- 
ing it  by  means  of  suitable  pipe  lines  and 
nozzle  banks  on  each  compartment,  with 
suitable  pressure  regulating  valves  fitted  at 
the  exterior  of  the  compartment,  and  sec- 
ondly, a system  of  ventilation  by  means  of 
automatic  valves,  whereby  the  foul  air  is 
released  to  the  atmosphere  as  the  pressure 
rises  within  the  compartment. 

In  this  manner,  a practically  continuous 
stream  of  fresh  air  under  pressure  is  ap- 
plied the  patient.  The  air  compressor  is 
driven  by  an  electric  motor  fitted  with  suit- 
able regulating  devices,  so  as  to  maintain  the 
speed  at  a very  constant  value,  which  in  turn 
insures  a supply  of  comprest  air  at  con- 
stant pressure. 

Among  other  novelties  in  this  comprest 
air  sanitarium,  we  find  pneumatic  mat- 
tresses and  pillows  which  can  be  inflated 
with  comprest  air,  and  then  capt  the  same 
as  automobile  tires,  these  mattresses  giving 
the  utmost  of  comfort.  Also,  there  is  an 
air  pressure  testing  cabinet  made  of  glass, 
in  which  the  patient  can  be  placed  and 
watched  closely  by  the  diagnostic  physician, 
while  the  air  pressure  is  steadily  increased 
within  the  cabinet. 

Moreover,  the  sleeping  compartments  are 
provided  with  telephones,  so  that  in  the 
event  that  the  patient  may  become  ill  or 
faint,  he  can  signal  this  fact  to  the  attend- 
ants and,  thanks  to  the  telephone,  they  can 
carry  on  ordinary  conversation  without  hav- 
ing to  have  doors  open,  which  would  cause 
a break  in  the  treatment  owing  to  the  re- 
lease of  the  air  pressure. 

The  record  of  each  patient  is  kept  on  a 
card  secured  in  a suitable  holder  on  each 
compartment  door,  and,  besides  this,  there 
is  a small  glass  window  thru  which  the  at- 
tendant can  keep  an  eye  on  the  patient. 


AMERICAN  LAMPS  DISPLACE 
GERMAN. 

Before  the  war  in  1914  the  whole  of  the 
lamp  trade  of  Brazil  was  in  the  hands  of 
the  German  “Osram”  company,  the  lamps 
of  which  up  to  50-candle  power  were  sold 
by  the  retailers  at  about  29  cents  to  30 
cents.  The  Dutch  “Phillips”  lamp  also  had 
a certain  sale,  but  not  to  be  compared  with 
that  of  the  German  product. 

Since  the  beginning  of  the  war  Ameri- 
can lamps  have  largely  held  this  field,  but, 
according  to  a report  by  John  M.  Glen  of 
the  British  Electrical  and  Allied  Manufac- 
turers’ Association,  the  American  lamps 
have  not  proved  so  serviceable  as  the  Ger- 
man lamps. 

It  is  impossible  to  state  the  number  of 
lamps  imported  annually  into  Brazil,  but 
the  author  of  the  report  was  of  the  opinion 
that,  considering  the  population,  it  is  enor- 
mous, as  may  be  judged  from  the  number 
of  hydroelectric  plants  thruout  the  country 
for  lighting  even  the  smallest  towns  and 
cities. 
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peroxid  and  powdered  charcoal.  Place  the 
mixture  in  a dry  test  tube  clampt  to  a 
ringstand  or  other  support  and  set  behind 
a glass  screen.  Allow  one  drop  of  water 
to  fall  upon  the  mixture  from  the  end  of 
a long  glass  tube. 

Potassium  Chtorat  and  Red  Phosphorus : 
To  a pinch  of  finely  powdered  potassium 
chlorat  add  one-third  that  amount  of  red 
phosphorus  and  place  in  a previously  folded 
paper,  being  careful  to  exert  no  pressure 
on  the  mixture.  Place  it  on  an  anvil  or 
brick  and  strike  it  with  a hammer  held  in 
the  gloved  hand. 

A Briltiant  Display  of  Green  Fire:  For 

an  evening  display  of  fireworks  the  follow- 
ing is  excellent : Scoop  out  a small  hol- 

low in  a stick  of  willow  charcoal.  Then 
heat  the  charcoal  to  glowing  in  the  flame 
of  an  alcohol  lamp  or  a Bunsen  burner. 
Immediately  throw  on  a few  crystals  of 
barium  chlorat  and  a very  vigorous  com- 
bustion accompanied  by  green  light  will 
take  place. 

Explosion  of  Chlorin  and  Hydrogen:  In 

carrying  out  this  experiment  two  precau- 
tions must  be  observed.  The  poisonous 
chlorin  gas  must  not  be  breathed  and  the 
greatest  care  should  be  taken  to  keep  the 
mixture  of  gases  away  from  direct  sun- 
light or  very  strong  light  of  any  sort,  for 
under  the  influence  of  light  they  combine 
with  explosive  violence. 

To  generate  the  chlorin  arrange  appa- 
ratus as  shown  in  Fig.  7.  In  the  flask 
place  two  teaspoonfuls  of  manganese  dioxid 
and  then,  having  the  apparatus  in  a good 
draft,  pour  thru  the  thistle  tube  concen- 
trated hydrochloric  acid  until  the  man- 
ganese dioxid  is  well  covered.  Heat  the 
mixture  very  gently  and  chlorin  gas  will 
quickly  fill  the  cylinder.  When  full  cover 
the  cylinder  with  a glass  plate  and  set  it 
aside.  Also  remove  your  alcohol  flame  or 
Bunsen  burner. 

To  generate  hydrogen  use  granular  zinc 
and  dilute  sulfuric  acid  (one  part  of  acid 
to  six  parts  of  water,  always  pouring  acid 
into  water).  Place  the  zinc  in  a generator 
as  shown  in  Fig.  2 and  pour  the  acid  thru 
the  thistle  tube.  Allow  the  action  to  con- 
tinue for  a few  moments  to  free  the  gen- 
erator of  air,  and  then  collect  a cylinder  of 
the  gas  over  water  in  the  usual  way.  Re- 
move the  cylinder  by  placing  a glass  plate 
beneath  it  while  still  in  the  water  and  in- 
vert it  on  your  table. 

Now  invert  the  cylinder  of  chlorin  over 
the  hydrogen  cylinder,  bring  them  mouth 
to  mouth,  remove  the  plates  and  mix  the 
gases  by  shaking.  On  removing  the  plates 
and  applying  a flame  the  luixture  explodes 
with  a loud  report. 

Combustion  of  Turpentine  and  Chlorin: 
Fill  a wide  mouth  bottle  with  chlorin  gas 
as  described  above.  In  a test  tube  gently 
warm  a few  cubic  centimeters  of  turpen- 
tine and  pour  them  over  a large  piece  of 
filter  or  blotting  paper.  Then  quickly  thrust 
the  paper  into  the  bottle  of  chlorin.  Spon- 
taneous combustion  will  at  once  occur. 

Explosion  of  Oxygen  and  Carbon  Disul- 
fid  Vapor-.  Fill  a very  stout  walled  bottle 
with  oxygen,  generating  it  by  heating  a 
mixture  of  potassium  chlorat  and  man- 
ganese dioxid  and  collecting  the  gas  over 
water  as  shown  in  Fig.  7.  Remove  the 
bottle  covering  it  with  a glass  plate  and 
pour  into  it  2 c.c.  of  carbon  disulfid.  Shake 
the  bottle  and  contents  vigorously.  Re- 
move the  glass  plate  and  substitute  for  it 
a cardboard  with  a small  hole  in  the  cen- 
ter. Upon  applying  a match  to  the  open- 
ing a sharp  explosion  is  obtained.  Unless 
the  bottle  is  a strong  one,  wrap  it  in  a 
towel. 


APE 

Knapp  fi" 

Battery 

Runs  on  4-6  Volt 
Dry  Cells  or 
Storage  Battery 

A good,  durable 
fan  that  gives  a 
splendid  refreshing 
breeze.  Complete 
with  switch,  motor 
23ulley  and  guard. 
Rigid,  sturdy,  de- 
pendable. Regular 
“Knapp”  high 
standard  of  con- 
struction through- 
out. 

Everybody  Needs  a Fan 
Hundreds  of  Uses  for  This  Model 

In  the  sick  room  to  keep  the  air  pure  and  fresh,  for  camp  use  to 
keep  mosquitoes  away,  in  the  laboratory,  for  drying  photographic 
plates,  in  the  home,  in  the  nursery  to  keep  baby  cool  and  comfortable 
— everywhere,  everybody  needs  a good  fan. 

Here  is  your  opportunity  to  get  one  that  you  can  use  even  if  your 
house  isn’t  wired  for  electricity.  And  at  a price  you  can’t  duplicate 
anywhere.  The  ordinary  6"  fan  cannot  be  bought  for  less  than 
$8  to  $10. 

A Real  Practical  Motor 
for  Many  Other  Purposes 

This  fan  is  equipped  with  our  regular 
type  B.B.  Motor.  Any  time  you  need  a 
powerful  little  motor  for  other  uses  you 
can  take  the  fan  off  by  removing  three 
screws. 

The  motor  has  a six  pole  armature,  1%" 
in  diameter,  laminated.  Also  has  starting 
switch  and  pulley  for  driving  models,  and 
all  sorts  of  experimental  work. 


This  offer  is  made  for  this  month  only.  This  ad  will 
not  appear  again.  Take  advantage  of  it  cjuickly.  Order 
today.  Send  parcel  post  charges  for  4 lbs.  with  your 
remittance  and  your  fan  will  come  by  return  mail. 


Knapp  Motors,  Electrical  Toys  and 
Specialties  Are  Best 

Knapp  Goods  have  stood  the  test  for  29  years.  No  detail  in  construction 
has  been  spared  to  make  them  the  best  that  money  can  Imy.  The  complete 
Knapp  line  includes  Toy  and  Power  Motors,  Generators  and  Dynamos.  Spe- 
cialties and  Novelties  that  amuse  and  instruct.  A larger  fan:  8"  for  6 volts, 
32  volts,  110  volts;  Rheostats,  etc.  And  Knapp  prices  are  always  lowest. 
Always  insist  on  Knapp  Goods. 

DESCRIPTIVE  CIRCULAR  and  CATALOG  of  celebrated  KNAPP 
MOTORS  and  Electrical  Specialties  FREE  on  request. 

Knapp  Electric  & Novelty  Co., 
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MOTORISTSandDMffiS!!! 

TIRES,  TIRES.TIRES  Galore 


at  exceptionally  low  prices,  considering  the 
very  high  quality  of  our  merchandise.  Are 
you  skeptical,  just  try  us  ONCE. 


Slightly  Used  and  Factory  Repaired  Tires 


Used  Tires 

NEW  TUBES 

30x3 

$4.50 

$1.95 

30x31/2 

5.50 

2.30 

31x31/2 

5.95 

2.40 

32x31/2 

6.25 

2.40 

34x31/2 

6.95 

2.60 

31x4 

7.20 

2.70 

32x4 

7.95 

2.80 

33x4 

8.85 

2.90 

34x4 

9.00 

2.90 

36x4 

10.00 

3.00 

34x41/2 

9.30 

3.15 

35x41/2 

9.60 

3.25 

36x41/2 

9.95 

3.40 

37x4 1/2 

12.25 

3.50 

35x5 

11.00 

3.75 

36x5 

11.50 

3.85 

37x5 

12.00 

3.95 

course, 

owing  to  the  low 

prices  quoted. 

lliese  tires  are  not  giiaraiiteeci  for  any  defl- 
nite  numlier  of  miles,  but  should  it  happen  that 
you  do  not  receive  service  in  proportion  to  the 
price  paid,  we  will  make  reasonable  adjust- 
ments if  tires  are  returned  to  us  prepaid.  Is 
this  not  fair  enough? 

Send  $l.on  deposit  for  each  tire  ordered. 
Tires  will  be  sent  promptly  C.  0.  D.  with 
privilege  of  examination. 

LINCOLN  TIRE  & SUPPLY  CO. 

1429  S.  Michigan  Ave. 

Dept.  64 CHICAGO.  ILL. 


AN  EASY  WAY  TO 
MAKE  MONEY 

on  a small  salary.  Be  independent.  Go  in  the  tire  re- 
pairing business.  One  man  says  “I  made  $60.00  the  first 
day."  Others  average  $200  to  $500  a month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a pos- 
sible customer.  No  experience  needed.  We  teach  you. 

g^^LEl^Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufactorero 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A boy 
can  use  it.  It’s  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can’t  undercure  or  overcure  a tire. 

Eequires  no  watching  or  regulating. 

FREE  Book 

"Howto  Open  a Tire  Repair  Shop.” 

It  tells  how  to  make  big  moneyo 
Don’t  delay.  Write  quick. 

C.  A.  SHALER  CO. 

2206  Fourth  St.  Waupon,  Wisconsio 


SLIGHTLY  USED  TIDITC 
STANDARD  MAKE  I llil-O 


Size  Price 

33x4%.  (Cords)  $16.00 

34x4% 12.  ■■ 

35x4% 13.75 

36x4% 14.50 

37x4%.  (Cords)  25.00 

35x5 14.75 

36x5 15.00 

37x5 15.50 


Size  Price 

30x3 $5.00 

30x3V2 6.50 

32x3% S.OO 

31x4 8.75 

32x4 9.50 

33x4 10.50 

34x4 11.75 

32x4%.  (Cords)  15.00 

Special  Brand  New  Tubes,  Guaranteed. 
Size  Three  sizes  only.  Price 

30x3 $1.75 

30x3% 2.00 

31x4 2.35 

Order  now.  Shipment  made  the  same  day.  $1  deposit 
reijuired  with  each  tire  ordered.  Balance  C.  O.  D.,  subject 
to  your  examination.  Specify  whether  you  desire  to  have 
clincher  or  straight  side  tire.  Special  cash  discount  of  5 
per  cent,  if  full  amount  accompanies  order. 

G.  & H.  TIRE  & VULCANIZING  CO. 

2559  S,  State  St..  Chicago,  ill. 


Buill  for  the  Owner 


$1185 


Simple, 

Sturdy  constniciioD. 

Low  cost  of  up-keep 
and  operation.  Can- 
tilever springs  in  rear. 

Comfortable  E*Z  riding 

\X7ra  ■»-*  Immediate  deliveries,  fifth  success- 

TTAllCtfU  ful  year.  Increased  output.  Liberal 
newspaper  advertising  in  dealers’  territory.  Wonderful  opportunities. 

Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO.,  .7  Seneca  Faclory,  FOSTORIA,  OHIO 


Printinsi*  Cheap 

^Cards, circulars,  labels. book, paper.  Press^O. 

- ^ Larger  Job  press  $120.  Save  money.  Print 
iif^for  others,  big  profit.  All  easy,  rules  sent. 
Write  factory  for  press  catalog, TYPE, cards, 
etc.  THEPRESSCO..  D-47,  Meriden. Conn. 
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operation  as  an  internal  combustion  motor. 

The  upper  part  of  the  turbine  casing  has 
l)olted  to  it,  a separate  casting,  the  central 
cavity  of  which  forms  the  combustion 
chamber.  To  prevent  injury  thru  exces- 
sive heating  a cooling  jacket  may  be  used, 
or  else  water  injected,  and  when  these 
means  are  objectionable  recourse  may  he 
had  to  air  cooling,  this  all  the  more  readily 
as  very  high  temperatures  are  practicable. 

1 he  top  of  the  casting  is  closed  by  a plate 
with  a spark-plug  inserted  and  in  its  sides 
are  screwed  two  of  the  new  Tesla  valvular 
conduits  communicating  with  the  central 
chamber.  One  of  these  is,  normally,  open 
to  the  atmosphere  while  the  other  connects 
to  a source  of  fuel  supply. 

The  bottom  of  the  combustion  chamber 
terminates  in  a suitable  nozzle  which  con- 
sists of  separate  member  of  heat-resisting 
material.  To  regulate  the  influx  of  the 
explosion  constituents  and  secure  the  prop- 
er mixture  the  air  and  gas  conduits  are 
cquipt,  respectively,  with  regulating  valves. 
The  exhaust  openings  of  the  rotor  should 
he  in  communication  with  a ventilator, 
preferably  carried  on  the  same  shaft  and 
of  any  suitable  construction.  Its  use,  how- 
ever, while  advantageous,  is  not  indis])en- 
sable,  the  suction  produced  by  the  turbine 
rotor  itself  being,  in  some  cases  at  least, 
sufficient  to  insure  proper  working. 

But  a few  words  will  be  needed  to  make 
clear  the  mode  of  operation.  The  air  valve 
being  open  and  sparking  cstablisht  across 
the  gap,  the  gas  is  turned  on  slowly  until 
the  mixture  in  the  explosion  chamber 
reaches  the  critical  state  and  is  ignited. 
Both  the  conduits  behaving  with  respect  to 
efflux,  as  closed  valves,  the  products  of 
combustion  rush  out  thru  the  nozzle  ac- 
quiring still  greater  velocity  by  expansion 
and,  imparting  their  momentum  to  the 
rotor,  start  it  from  rest.  Upon  the  sub- 
sidence of  the  explosion  the  pressure  in  the 
chamber  sinks  below  the  atmospheric,  ow- 
ing to  the  pumping  action  of  the  rotor  or 
ventilator  and  new  air  and  gas  are  permitted 
to  enter,  cleaning  the  cavity  and  channels 
and  making  up  a fresh  mixture  which  is 
detonated  as  before,  and  so  on ; the  suc- 
cessive impulses  of  the  working  fluid  pro- 
ducing an  almost  continuous  rotary  effort. 
After  a short  lapse  of  time,  the  chamber 
becomes  heated  to  such  a degree  that  the 
ignition  device  may  be  shut  off  without  dis- 
turbing the  establisht  regime. 

The  turbine  thus  shown  presents  the 
advantages  of  extreme  simplicity,  cheap- 
ness and  reliability,  there  being  no  com- 
pressor, buckets  or  troublesome  valve 
mechanism.  It  also  permits,  with  the  addi- 
tion of  certain  well-known  accessories,  the 
use  of  any  kind  of  fuel  and  thus  meets  the 
pressing  necessity  of  a self-contained,  pow- 
erful. light  and  compact  internal  combus- 
tion motor  for  general  work.  When  the 
attainment  of  the  highest  efficiency  is  the 
chief  object,  as  in  machines  of  large  size, 
the  explosive  constituents  will  be  supplied 
under  high  pressure  and  provision  made  for 
maintaining  a vactium  at  the  exhaust. 
Such  arrangements  are  quite  familiar  and 
an  enlargement  on  this  subject  is  deemed 
unnecessan,^ 

In  speaking  about  the  rapidity  of  explo- 
sions, Dr.  Tesla  says,  “I  have  been  able  to 
speed  up  the  rate  of  such  explosions  until 
the  sound  of  exploding  gases  produced  a 
musical  note.  The  device  is  by  far  the 
simplest  I have  ever  seen  and  I consider 
myself  indeed  fortunate  in  perfecting  it  at 
this  time.  I have  also  used  this  valvular 
conduit  to  great  effect  in  rari faction  of  air 
or  the  compression  of  gases  when  operated 
by  my  oscillator.” 


HANDY  VE.ST  POCKET  Cl 
BLOW  TORCH  *4>i 

Clean,  Compact,  Neat,  Efficient. 
Gives  Instant  Intensive  Heat  and 
Sootless  Flame.  Inexpensive  to 
operate.  Anyone  can  operate  it.  Use- 
ful for  ELECTRICIANS,  MECHAN- 
ICS, AUTOMOBILISTS,  HOME 
TINKERING.  Add  25c  and  we  will 
include  bar  of  guaranteed  ALUMI- 
NUM SOLDER  for  mending  alumi- 
num ware  at  home  yourself. 

Torch  $1.00  Postpaid 

Torch  and  Solder.,,.  1,25  Postpaid 

REO  SPECIALTY  CO. 

6381  Woodbine  Avenue 
Philadelphia,  Pa. 


ALL  MOVING  PICTURE  MA- 
CHINE AND  WIRELESS 
OPERATORS  USE 


A PASTE 
THAT  TURNS 
INTO  METAL 

WHEN^HEATED 

A match  will  uo  It.  Requires  no 
acid  or  soldering  iron.  Joins  or 
repairs  wires,  metals  or  metalware. 

Sold  by  hardware  and  electrical 
stores,  or  sent  bv  us  oostoald. 
SOLDERALL  CO.,  DepL  9 
129  Sussex  Arc,  Newark.  N.  J. 

OOMOlNATJON^SfT^^  ^ J .SO 


You  Can  Save  $50.00 

By  recovering  yoar  old  auto 
top  frame  yourself.  We 
make  these  recovers  to  fit 
all  makes  and  models  of 
_ .'cars.  Any  person  that  can 

De.a>^ssic  B C8 T cap  put  It  on. 

Parcels  Postpaid  furnish  Instructions. 

Hoof  and  quarters  sewed  together  with  rear 

curtain,  fasteners,  welts  and  tackse  All  complete.  Give  us  the 

name,  year  and  model  number  of  your  car  and  we  will  send  you 
our  catalogue  with  samples  and  quote  you  exact  price. 

LIBERTY  TOP  & TIRE  CO.,  Dept.  E4,  Cincinnati,  0. 


'PI5IONRIN6i 

NO-LEAK-O  PISTON 


ONE 
PIECE 

On  market  5 
years.  1,000,- 
000  a month. 
Beware  imita- 
tions. 

■•NO-LE.4K-0” 
r o^oovt  Patented. 

RING  CO.,  BALTIMORE.  MD. 


^ . d want  one  exclusive  repre* 

^ sentative  in  each  locality  to  use 
and  Bell  the  new  Mellinger  Ejrtra-Ply, 

X hand  made  tires.  Guarantee  Bond  for 
I 8000  Miles.  (No  seconds).  Shipped  pre- 

E aid  on  approval.  SamDla  seetionafDrpished.  Dorot 
ay  until  you  get  OUT  Special  Direct  Prices.  Writs 

MELLINGER  TIRE  & RUBBER  CO. 

901  Oak  St. Kansas  City,  Me. 

Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man. etc. 

5000  Graduates  making 
good.  Catalog  Free. 
Cleveland  Automobile  School,  1807  E.24lh  St.,  Cleveland,©. 


BIG  MONEY  SAVINGS  FOR  YOU 

Usedacd  rebuilt  motorcycles,  single  and  twins, 
$26  to  SIOO.  Used  bicycles,  $6.00;  tan- 
dems. $10.  AH  maebinesguaraoteed 
in  good  working  order.  New  bi- 
cycles and  motorcycles  at  Fac- 
tory prices.  You  save  dealers’ 
profits.  Motorcycle  and  auto- 
mobile  tires  too.  $3.00.  Complete 
end  for'^^5^'  line  of  parts  and  supplies, 
talog  oeninger  Cycle  Co.  »Rocnester*N.Y« 


The  ROGERS 

Violet  Ray,  High  Frequency  Generator 

Does  not  bum  out.  No  sparking — therefore  all 
shocks  are  eliminated.  An  ideal  outfit,  fully 
guaranteed  as  to  material  and  workmanship. 


$25.00 


PRICE  COMPLETE 
With  One  Surface  Applicator 
Send  tor  free  descriptive  Booklet 
The  Rogers  Electric  Laboratories  Co. 
Dept.  B,  2056  E.  4th  St.,  Cleveland,  Ohio 
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By  DR.  FREDERICK  H.  MILLENER 

(Continued  from  page  295) 
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was  longer  than  any  known  station  on  earth 
we  added  more  antenna  and  counterpoise 
until  all  our  wire  was  in.  Then  carefully 
searching  backward  and  forward,  rearrang- 
ing the  various  parts  of  our  instruments, 
carefully  tuning  all  the  time,  we  searched 
for  the  signals  which  we  hoped  to  hear. 

NOT  DISAPPOINTED 

Had  Mars  been  endeavoring  to  communi- 
cate with  the  earth,  provided  her  signals 
were  heavy  enough  to  carry  this  far,  our 
instruments  would  have  picked  up  the  waves 
which  were  going  thru  interstellar  space, 
had  these  waves  been  of  a similar  nature, 
to  the  wireless  waves  generated  on  thi,s 
earth,  and  as  we  understand  them.  As  a 
result  of  this  experiment  it  was  evident  to 
us  that  Mars  was  not  sending  wireless  sig- 
nals during  the  time  that  the  planet  was 
nearest  the  earth.  We  are  not  disappointed 
at  the  result.  We  did  not  undertake  the 
experiment  to  prove  that  wireless  signals 
were  being  sent  from  Mars,  but  simply  to 
discover  if  such  signals  were  being  sent. 
We  would  haA  e liked  to  accom|)lish  the  un- 
usual and  to  have  reported  to  the  world  the 
reception  of  signals  from  another  planet. 
We  realize  that  there  is  no  good  reason 
why  some  time  in  the  future  interplanetary 
communication  should  not  he  accomplished, 
provided  there  are  intelligent  beings  on  the 
other  planets. 

It  is  my  conviction  that  at  the  present 
time  we  cannot  receive  signals  from  any 
planet.  However,  such  communication 
might  be  possible  with  apparatus  and 
methods  which  the  future  is  bound  to  de- 
velop. This  is  not  a failure,  however,  i;i 
not  receiving  these  messages,  but  rather  a 
negative  result.  In  addition  to  the  largo 
antennae  the  apparatus  was  extremely  sen- 
sitive, so  sensitive  in  fact  that  when  wc 
disconnected  the  antenna  and  merely  used 
a small  portion  of  the  counterpoise  we  had 
no  difficulty  in  receiving  the  eastern  sta- 
tions such  as  Annapolis,  New  Brunswick, 
New  Jersey,  and  Mexico  City,  Mexico.  Just 
approaching  your  body  to  the  coil  would 
dampen  out  the  signals. 

The  early  part  of  the  first  evening  that 
we  listened  in  for  these  signals  we  were 
troubled  with  heavy  static,  so  it  was  im- 
possible to  hear  anything  except  stations 
in  South  America  and  United  States.  After 
two  o’clock  in  the  morning  the  static  dis- 
appeared, the  sky  cleared  and  you  could 
see  Mars  rolling  her  way  thru  space.  It 
was  after  this  time  that  we  worked  the 
hardest.  When  the  wireless  was  stretched 
to  its  fullest  extent,  listening  for  inter- 
planetary communication,  we  heard  noth- 
ing that  by  any  stretch  of  the  imagination 
could  be  construed  as  a message  from  Alars. 
I believe  that  if  any  station  on  earth  could 
have  picked  up  any  such  message,  ours 
could  have  done  so.  However,  it  is  prob- 
ably well  for  our  reputations  that  we  heard 
nothing,  because  if  we  had  heard  some 
signals  we  would  have  been  promptly  rele- 
gated to  the  Ananias  class,  no  matter  what 
evidence  we  would  have  had  as  proof  of 
our  statements.  As  it  is,  our  mail  has  been 
full  of  rebukes,  insisting  that  it  was  almost 
blasphemous  for  us  to  attempt  such  work. 

Mars  will  be  35,000,000  miles  from  the 
earth  about  1926.  Mars  is  now  on  its  way 
away  from  the  earth  and  the  greatest  dis- 
tance which  it  will  reach  will  probably  be 
200,000,000  miles. 


CORRECTION  NOTICE. 

An  apparent  oversight  in  the  article 
“Wind  And  Rain  to  Order”  in  the  June  is- 
sue, failed  to  credit  the  photos  to  Universal 
Film  Co. 


LUKN  DRAFTINC 


At  Home — In  Spare  Time 

as  you  would  in  actual  practice 

Get  into  this  constructive  branch  of  industry  where  big 
salaries  are  paid.  No  previous  training  is  necessary  to 
become  a capable  draftsman  with  the  help  of  the  Columbia 
School  of  Drafting.  You  can  master  the  practical  lessons  of 
our  famous  home  study  course,  at  home,  in  spare  time.  You 
will  be  personallv  coached  and  instructed  by  mail,  by  Roy 
C.  Claflin,  president  of  the  school,  whose  long  experience 
as  a draftsman  and  teacher,  especially  qualifies  him  to  give 
you  the  training  you  need  to  become  a success- 
ful Draftsman. 


Draftsmen  Get 
$35  to  $100 
a Week 


Become  a Specialist 

We  not  oii'.y  give  you  thorough  and  practical  training 
in  Mechanical  Drafting,  teaching  you  to  make  actual 
drawings  as  you  would  in  any  draft- 
ing room,  but  the  additional  benefit 
of  a post-graduate  course  in  some 
special  branch  of  drafting.  A big 
field  of  opportunity  is  thus  opened  to 
you  as  a trained  specialist  in  this 
profession. 

Draftsmen  are 
needed  in  greater 
numbers,  and  receive 
better  salaries  than 
ever  before,  i 


Because  of  the  importance 
of  his  work  the  draftsman  is 
paid  a big  salary  and  is  always 
in  line  for  advancement.  The 
draftsman’s  pay  is  from  $35  to  $100  a week.  A 
knowledge  of  drafting  is  the  stepping  stone  to 
big  technical  positions  in  the  industrial  field 
paying  as  high  as  $50,000  a year. 


How  “Columbia”  Students  Succeed 

Students  of  the  Columbia  School  of  Drafting  often 
secure  jiusitions  at  $2,000  or  more  a year  to  start 
before  completing  the  course.  Hundreds  of  men  and 
women  with  "Columbia''  training  are  now  making 
good  witli  big  concerns  all  over  the  country.  Many 
more  are  needed  for  splendid  positions  now  open. 
Here  is  what  "Columbia"  training  is  doing  for 
some  of  our  graduates:  Laurence  Johnston,  over 

$5,000  a year:  George  Murray.  $45  a week  to  start; 
G.  Tangorra.  $2,800  a year;  A.  L.  Gash.  $140  a 
month  to  start ; W.  S.  Burfoot,  $150  a month  to 
start;  T.  R.  Brown.  $2,860  a year;  R.  Fowkes, 
$3,700  a year.  These  are  only  a few  of  a great 
number  of  similar  cases. 


This  Complete  Drafting  Equipment 
Furnished 

to  students  of  our  school.  The  instruments  are  of 
standard  American  make  of  the  best  quality,  fully 
guaranteed,  and  become  your  property  on  completion 
the  coiu’se.  Every  instrument  needed  for  the 
course  is  included. 


Big  Concerns  Employ  “Columbia"  Graduates 

The  best  concerns  in  America  employ  Columbia 
graduates  in  their  drafting  departments  because  of 
the  thorough  practical  training  we  give  which  enables 
them  to  step  right  into  important  drafting  positions. 
Our  diploma  is  the  entering  weuge  into  big  drafting 
rooms  everywhere.  As  a Columbia  graduate  you  are 
recognized  as  an  experienced  draftsman,  not  as  a 
mere  apprentice.  Why  be  satisfied  witii  a grinding, 
iindeipaid  position  when  there  are  hundreds  of  prom- 
ising positions  open  to  .vou  in  the  big  field  of  Draft- 
ing. We  are  called  upon  to  place  trained  draftsmen 
more  rapidly  than  we  can  produce  them. 

Send  This  Coupon  Today 

Let  us  tell  you  the  fascinating  story  of  Drafting 
and  how  you  can  master  this  lucrative  profession  of 
big  salaries  and  steady  advancement  through  our 
help.  Write  today  to 

COLUMBIA  SCHOOL  OF  DRAFTING 

Roy  C.  Claflin.  President 

Dept.  1145  I4th,  & T Sts.,  N.  W..  Washington,  D.  C. 


COLUMBIA  SCHOOL  OF  DRAFTING, 

Hoy  V.  Vlnfiin,  President 
Dept.  1145  14th  & T Sts.,  N.  W. 

Washington.  D.  C. 

TV  interested  in  your  practical  training  in  Mechanical 

Draitmg.  Please  send  me  Free,  your  illustrated  bonk  of 
particulars,  testimonials,  terms,  etc.  I am  also  interested 
in  the  special  post-graduate  course  checked  below: 

(Mechanical  Drafting,  or  Machine  Drafting  is  the  founda- 
tion course  and  is  complete  in  itself. ) 


Architectural  Drafting. . . 

Automobile  Drafting 

Electrical  Drafting 

Aeroplane  Drafting  

Special  MaehineryDrafting 
Sheet  Metal  Drafting.... 

Structural  Drafting  

Highway  Drafting  

Patent  Drafting  

Topographical  Drafting.. 

Name 

Address 


Ship  Drafting  

Statistical  Drafting  . . . 

Radio  Drafting  

Automotive  Drafting  . . 
Hydrograpliic  Drafting. 

Machine  Design  

Tool  Design  

Shop  Mathematics  . . . 
Builders’  Course  


State 
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The  laborer  is  worthy  of  his  hire 


All  service  is  worthy  of  its  hire 
and  good  service  cannot  be  continu- 
ously obtained  unless  adequately 
rewarded. 

From  the  beginning  of  telephone 
history  the  American  public  has  re- 
ceived the  best  telephone  service  of 
any  country  in  the  world.  In  pro- 
portion to  the  service  rendered  the 
people  have  paid  less  for  this  tele- 
phone service  than  any  other  coun- 
try in  the  world. 

The  reason  why  the  American 
people  have  received  the  highest 
type  of  telephone  service  at  the 
least  proportionate  cost  is  because 
the  Bell  System  has  been  operated 
on  a scientifically  economic  basis. 


Every  device  which  inventive  skill, 
engineering  ability,  labor  and  time 
saving  talent  has  been  able  to 
create;  every  efficiency  known  to 
buying,  operation,  executive  control 
and  financial  conduct  has  been 
employed. 

Public  service  companies  feel  the 
high  cost  of  living  as  well  as  indi- 
viduals. Pay  them  enough  to  make 
possible  their  giving  good  service. 
There  is  no  permanent  saving  in 
poorly  paid  service. 

In  this  land  of  opportunity  none 
of  us  is  willing  to  jeopardize  his 
success  or  happiness  by  stinting  the 
payment  necessary  to  secure  the 
most  helpful  and  efficient  service. 


American  Telephone  and  Telegraph  Company 
And  Associated  Companies 

One  Policy  One  System  Universal  Service 


ANNOUNCEMENT-BINDING  POSTS  FREE! 


To  care  for  our  business  in  the  eastern  section  of  the  country  we  are  open- 
ing a branch  at  20  N.  Ninth  St.,  Philadelphia,  Pa.  We  are  placing  a com- 
plete stock  of  radio  equipment  in  this  office  and  will  be  ready  to  care  for  the 
local  and  mail  order  trade  with  even  more  dispatch  than  formerly. 

As  a special  introductory  offer  with  each  order  of  $5.00  or  over  bearing  the 
postmark  of  any  date  in  July  we  shall  give  one  dozen  of  binding  posts  free 
of  charge.  These  binding  posts  ordinarily  sell  for  6c  each  and  are  one  of  our 
best  values. 

Our  64  page  catalogue  is  now  on  sale  at  15c  which  amount  will  be  deducted 
on  your  first  order  for  $1.50  or  more. 


ELECTRICAL  SPECIALTY  CO., 


^ ^ 48-50  SO.  FRONT  STREET 

Dept.  E COLUMBUS,  OHIO 


H ow  and  Why  of  Radio  Apparatus,  by  H.  W.  Secor.  A book  every  Radio  Operator 
should  have  (full  description  on  page  248) — $1.75.  Elxperimenter  Publishing  Co., 
233  Fulton  Street,  New  York  City. 


i to  I 

I I 

I By  CLEMENT  FEZANDIE  I 

I {Continued  from  page  267)  1 


W hen  Marty  thoroly  understood  our 
numbers,  I taught  him  a new  word; 
“w-h-a-t.”  Thus,  2 -|-  3 = what?  5 -|-  7 
= what?  I would  pause  awhile  after  each 
(|uestion  and  then  give  tlie  answers,  and  in 
this  way  taught  him  the  very  important 
word  that  signifies  that  a question  is  asked. 
This,  and  the  word  “equals”  proved  in- 
valuable. 

Next  I taught  him  to  repeat  a message. 
I would  begin  a problem  and  then  suddenly 
interrupt  myself  with  a series  of  quick 
dots,  and  then  I would  start  the  message 
over  again.  Afterwards  I interrupted  his 
messages  in  a like  manner  until  he  learned 
that  this  sign  meant  “repeat.”  By  this  time, 
it  was  nearly  bedtime. 

“I’m  going  to  ring  off,  now.  Chuck,”  said 
f,  “I'll  just  tell  Alars  to  shut  off  the  juice 
and  call  me  up  again  at  six  o’clock  tomor- 
row morning.” 

Chuck  looked  at  me  with  a grin  on  his 
not  over-handsome  features. 

"Yaw,”  he  said  with  a wink,  “I  guess 
not.” 

“I’m  not  such  a fool  as  I look,  Budd.  I 
know  Mars’  time  is  entirely  different  from 
ours.” 

“That’s  time  enough,  but  I’m  sure  I can 
make  Marty  understand  1 want  him  to  call 
me  up  at  six  o’clock.” 

“If  you  do,  here’s  a ten  dollar  bill  I had 
some  trouble  in  borrowing,  but  I got  it 
from  a fellow  who  didn’t  know  me.  It’s 
yours  if  you  succeed.” 

“Well,  you  just  listen,  and  you  will  see,” 
I replied. 

Had  I known  then  the  awful  scrape  I 
was  destined  to  get  into  by  my  correspon- 
dence with  the  Martian,  I should  have  hesi- 
tated. But  with  the  recklessness  of  youth, 
I proceeded  to  put  my  scheme  into  execu- 
tion. 

It  was  a hard  proposition  I had  under- 
taken, but  I had  thought  of  a method  for 
making  klars  understand  our  divisions  of 
time.  I began  by  sending  out  my  regular 
call  of  three  dashes  repeated  ten  times. 
Mars  already  understood  this  to  be  a signal 
for  attention.  I waited  exactly  five  seconds 
after  making  the  call,  and  then  wrote  the 
figure  “one”  followed  by  two  dots. 

Five  seconds  later  I sent  the  figure  “two” 
followed  by  two  dots,  and  so  I continued, 
every  five  seconds  giving  the  next  numerals, 
always  followed  by  two  dots.  Mars  care- 
fully repeated  the  message  back  to  me,  but 
evidently  did  not  understand  it.  Then  I 
tried  a new  trick.  I gave  the  call  again, 
waited  ten  seconds  and  gave  the  number 
“two”  followed  by  two  dashes.  Then  I 
waited  25  seconds  and  gave  the  number 
“five”  with  two  dashes,  then  waited  35  sec- 
onds and  sent  the  number  “seven”  with 
two  dashes.  I was  about  to  continue,  but 
Marty  signalled  me  to  stop  and  gave  the 
call,  and  after  a wait  of  fifteen  seconds,  he 
signalled  the  number  “3,”  followed  by  two 
dots,  and  after  five  seconds  more,  the  num- 
ber “I”  with  two  dots. 

“He  understands  me.  Chuck,”  I cried 
triumphantly.  “He  understands  that  two 
dots  stand  for  an  interval  of  five  seconds. 
In  other  words,  I have  taught  him  to  un- 
derstand our  time.” 

The  rest  was  easy.  After  practising  this 
at  various  intervals  of  time,  I taught  him 
to  understand  that  I would  leave  the  in- 
strument and  call  him  up  again  at  the  ex- 
piration of  40  seconds,  60  seconds,  etc. 
After  that,  it  was  a simple  matter  to  tell 
him  to  call  me  up  at  six  o’clock  the  fol- 
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lowing  morning.  It  was  now  midnight,  so' 

I told  him  ‘‘call : 72  X 60  X 5 seconds.” 

I only  waited  to  hear  Mars  repeat  the 
message,  then  I gave  a farewell  rat-tat-tat 
on  the  instrument  and  hied  me  to  a much 
needed  rest.  The  next  morning,  I was  at 
my  instrument  again,  and  sharp  at  six 
o’clock  I heard  Mars  calling  me.  He  was 
exact  to  the  very  second ! 

Chuck,  who  was  with  me,  reluctantly 
pulled  his  ten  dollar  bill  from  his  pocket 
and  handed  it  over  to  me  in  payment  of  his 
bet.  But  as  he  borrowed  twenty-five  dol- 
lars from  me  that  same  afternoon,  I didn’t 
make  much  by  the  transaction. 

This  second  day,  I began  by  teaching  my 
Martian  friend  the  words  ‘‘yes”  and  “no.” 

To  do  this  I again  employed  simple  ex- 
amples in  addition  and  multiplication, 
making  use  of  the  question  mark  I had  al- 
ready taught.  I wired : 2 -|-  3 = 5 ? And 
after  a pause  sent  a word-sign  for  “yes.” 
Then  2 -j-  3 = 8?  And  then  sent  the 
word  sign  for  “no.”  After  a dozen  such 
messages  Mars  undertsood  “yes”  and  “no,” 
tho  it  was  only  later  I taught  him  the  dis- 
tinction between  these  and  “correct”  and 
“incorrect.” 

Then  I started  teaching  him  squares  and 
cubes  and  circles,  lines,  surfaces  and  areas. 
Marty  was  now  familiar  with  numbers,  so 
I merely  wired : 3 square.  = 9,  4 square  = 

16,  5 square  25  etc.,  and  soon  had  Marty 
calling  back  9 square  = 9X9  = 81,  show- 
ing that  he  had  learned  the  new  word 
“square.”  The  word  cube  and  sphere  were 
even  easier.  For  fractions  I used  the  form 
1 -h  2 for  one-half,  3 = 4 for  three- 
quarters,  etc.  So  that  'x  or  3.1416  by  our 
system  became  3 -f-  1416  = 10,000. 

Circle  3 boundary  = 2 X 3 X (3  -f 
1416  = 10,000). 

Circle  4 boundary  = 2 X 4 X (3  -|- 
1416  10,000). 

Then,  Circle  3 area  = 3 square  X (3 
1416  = 10,000). 

Circle  4 area  = 4 square  X (3  + 1416 

10,000). 

Circle  3 volume  = 3 cube  X 4 -t-  3 X 
(3  -f  1416  10,000). 

Circle  4 volume  = 4 cube  X 4 3 X 

(3  + 1416  = 10,000). 

It  took  an  hour  for  him  to  understand 
that  I was  sending  him  the  circumference 
and  area  of  circles  of  radius  3 to  4 and 
the  volume  of  a sphere  of  the  same  radius. 

I may  state  here  that  I did  not  use  the 
number  3.1416  for  tt,  but  its  Martian  equiv- 
alent in  the  duodecimal  system,  namely 
1.6220,  which  must  have  been  as  familiar 
to  him  as  3.1416  is  to  us,  and  thus  suggested 
a circle  at  first  sight,  as  the  latter  would 
to  us. 

The  parenthesis  or  brace  used  above  I 
had  taught  by  simple  examples  in  arith- 
metic and  algebra.  Thus  after  3 square 
= 9 and  4 square  = 16,  I wired  brace  3 -f- 
4 brace  square  = 7 square  = 49,  using  the 
word  brace  before  and  after  the  numbers 
to  indicate  a parenthesis.  Repetition  of  this 
process  with  other  numbers  soon  taught 
my  Martian  friend  that  two  braces  indi- 
cated the  coupling  together  of  the  numbers 
between.  Then  (a  + b)  square  = a 
square  -|-2XaXb-j-b  square,  and 
(a  -f-  b)  X (a — b)  = a square  — b square 
taught  him  the  use  of  “a”  and  “b”  to  repre- 
sent any  numbers.  For  “X”  I used  the 
word  “what,”  which  I have  already  ex- 
plained that  we  used  as  a question  mark 
Well,  I shall  not  weary  you  with  the  de- 
tails of  our  progress.  A single  example 
will  suffice  to  show  you  the  method  I fol- 
lowed, and  what  roundabout  ways  were 
often_  required  to  teach  my  Martian  friend 
the  simplest  things. 

I will  take  the  case  of  our  weights  and 
measures,  which  I had  some  trouble  in 
making  Marty  understand.  As  a prelim- 
inary, I wired  a few  phrases  like  the  fol 
lowing:  (3X1  foot)  X (3  X 1 foot)  = 
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An  Ancient  Greek  Athlete 


OUR  ancient  histories 
tell  us  the  story  of 
Milo,  who  was  the 
most  famous  athlete  of 
Greece  many  centuries  ago. 

As  a lad  Milo  was  very  frail 
and  weak,  and  craved  the 
strength  and  development  of 
other  lads  of  his  age. 

One  day  as  Milo  was  tak- 
ing his  father’s  cattle  to  pas- 
ture, a very  young  calf  at- 
tracted his  attention.  His 
ever  present  desire  for 
strength  prompted  him  to 
test  his  powers.  He  caught 
the  young  beast,  braced  his 
shoulders  beneath  its  belly, 
holding  the  legs  with  his 
arms, — and  lifted.  He  bare- 
ly raised  the  animal  from 
the  ground,  but  was  secretly 
pleased  with  his  performance 
and  tried  it  again.  The  next 
day  he  did  the  same  thing, 
and  so  on  for  many  days. 

Finally  Milo  noticed  that 
the  calf  had  grown  to  a fair 
size,  but  he  could  now  lift 
it  easier  than  on  the  first 
day.  He  also  noticed  that 
he  was  becoming  bigger  and 
stronger,  and  could  out-do 
his  playmates  at  any  of  their  games.  The 
calf  grew  to  be  a huge  bull,  and  Milo 
was  still  able  to  raise  it  from  the  ground. 
The  weakling  had  become  a famous 
athlete. 

Milo,  the  Greek  youth,  was  the  origi- 
nator of  the  progressive  system  of  exer- 
cise. He  started  within  his  limits,  and 
grew  with  the  calf.  He  acquired  supreme 
strength  and  a marvelous  physique.  He 
made  his  efforts  count — what  about 
yours? 

Make  Your  Efforts  Count ! 

Perhaps  you  too  are  envying  the  liealth  and 
strength  of  some  of  your  acquaintances.  It 
was  only  by  chance  that  the  Milo  of  ancient 
days  liit  upon  the  method  wliich  made  him 
the  most  famous  athlete  of  his  time.  It  is  no 
longer  necessary  for  you  to  merely  long  for 
liealtli  and  strengtli,  or  to  trust  to  luck  for 
its  achievement.  Our  scientific  methods  have 
placed  health  and  strength  witliin  tlie  reach  of 
every  normal  man  and  boy,  througli  the  Milo 
system  of  progressive  bar-bell  exercises. 

You  should  be  vitally  interested  in  good 
health  and  the  best  method  of  obtaining  it. 
Perhaps  you  are  apparently  in  good  health, 
but  you  can  not  liave  real  health  with  all  its 
advantages  unless  you  possess  a strong  body. 
Health  and  strength  go  together.  Y'ou  have  no 
doubt  heard  a man  say,  "I  don’t  want  to  be 
rich,  I only  want  enough  to  live  comfortably.” 
The  same  man  would  probably  say,  “I  don’t 
want  to  be  strong,  I only  want  to  be  healthy.” 
Show  this  man  how  to  make  a million  and 
watch  liim  become  rich.  Show  him  how  to 
become  strong  and  watch  his  development. 
We  can  make  you  both  healthy  and  strong. 
We  guarantee  results.  SEND  FOR 

Our  illustrated  Catalog  and  Folder  No. 
18,  describing  our  system  of  exercising. 

BOTH  FREE 


Reproduced  from  STRENGTH. 

STRENGTH 

The  readers  of  STRENGTH  were  so 
well  pleased  with  the  May  issue  that  we 
are  receiving  hundreds  of  letters  of  ap- 
preciation every  day.  Here  are  just  a 
few  of  them : 

“I  received  my  copy  of  STRENGTH  yester- 
day, and  was  very  much  pleased  with  it.  It 
is  becoming  a better  magazine  with  each  issue.” 

”I  received  the  May  issue  of  STRENGTH 
and  was  well  pleased  with  it.  If  the  sub- 
scription price  of  the  magazine  does  go  up,  it 
will  make  no  difference  to  me  for  I could 
hardly  get  along  without  it.” 

“Congratulations  on  the  May  Issue. 
STRENGTH  has  been  valuable  to  me  in  devel- 
oping what  every  man  covets — perfect  health 
and  a strong,  symmetrical  body.  I would  like 
to  see  a copy  of  STRENGTH  in  the  hands  of 
every  man  in  the  United  States.” 

“A  friend  lias  just  given  me  a copy  of 
STRENGTH,  and  I wish  to  express  my  appre- 
ciation of  STRENGTH  as  a real  help  to  any 
man  who  feels  that  liis  physical  condition  is 
not  just  what  it  should  be.  May  STRENGTH 
continue  to  grow.” 

And  hundreds  more  like  them ! Why 
be  weak  and  sickly  when  perfect  health 
IS  within  your  reach  ? 

Don’t  imagine  that  your  case  is  dif- 
ferent, and  that  you  can  not  better  your 
physical  condition.  Good  health  is  with- 
in the  reach  of  every  normal  man  and  boy. 
Did  you  ever  hear  of  anyone  who  was 
born  with  a good  education?  Education 
is  something  that  must  be  acquired,  and  / 
so  is  good  health.  STRENGTH  will  ^ 
show  you  how  to  acquire  good  y 
health — how  to  possess  the  vigor  > 
of  body  and  mind  which  is  abso- 


lutely  necessary  in  every  walk 


of  life.  The  July  number  is 


subscription  TO-DAY. 


The  Milo  Bar  Bell  Co. 


Physical  Culture  specialists  and  largest  manufac 
turers  and  distributors  of  bar-bells,  dumbbells  and 
kettle  bells  in  the  World. 

Dept.  7 


/ 


/ 


/ 


/ 


/ 


/ 


Subscription 

Blank 


Date. 


MILO  BAR  BELL  CO. 
^ Diamond  & Third  Sts. 

/ Dept.  7,  Philadelphia.  Pa. 

/I  herewith  enclose  one  dol- 
lar ($1.00)  in  payment  for 

/one  year's  subscription  to 
"STRENGTH."  ($1.25  Canada 
^ and  $1.50  foreign  countries.) 


Diamond  & Third  Streets  / 


Philadelphia,  Penna. 


/ 


Name 

Street  Address. 


City  or  Town. 


.State. 
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The  Road  to  Strength 


Have  you  found  it?  Are 
you  satisfied  with  your 
present  condition?  Life 
is  a fight  of  the  fittest. 
The  weak  are  trodden 
down  by  the  strong.  It 
is  therefore  up  to 
you  to  prepare 
yourself  and 
build  up  that 
body  of 
yours  for 
the  fight. 

Enter  the 
c o n flict 
and  be  a 
success.  No 
one  cares  for 
the  failure. 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 


Be  a Man  of  Strength  and  Power 

What  I have  already  done  for  thousands  of 
others  I can  do  for  you.  I will  broaden  your 
shoidders,  deepen  your  chest  (increasing  your 
lung  power),  enlarge  your  arms  and  strengthen 
every  muscle  of  your  body.  1 will  fill  you  with 
vim  and  pep  so  that  you  will  be  admired  for 
your  perfect  physique  and  dominance  of 
strength. 

Send  for  MY  NEW  BOOK 

“Muscular  Development” 

It  tells  the  secret.  Handsomely  illustrated 
with  25  full  page  photographs  of  myself  and 
some  of  the  world’s  best  atliletes  whom  I have 
trained.  This  vaiuable  book  and  my  special 
offer  will  be  sent  on  receipt  of  10c,  stamps  or 
coin,  to  cover  cost  of  wrapping  and  mailing. 
Don’t  delay  1 Send  for  it  now,  white  it  is  on 
youi:;  mind. 

EARLE  E.  LIEDERMAN 

Dept.  216  203  Broadway  New  York 


Every  Electrician 
Needs  This  Book 

Motion  Picture  Theatres  are  being  built,  those  now 
running  need  new  electrical  installations,  repairs, 
re-wiring. 

Any  Electrician  who  understands  the  special  re- 
quirements of  Motion  Picture  Electricity  can  add 
materially  to  his  income  from  Picture  Theatre  work. 

Motion  Picture  Electricity 

By  J.  H.  Hallberg 

$2.50  POSTPAID 

is  a ’280  page  book,  fully  illustrated,  that  contains 
complete  information  in  the  specialized  field  of 
Motion  Picture  Theatre  wiring,  illumination,  ma- 
chine and  equipment  installation.  The  reference 
tables  on  wire  sizes  and  capacity,  weights  and  meas- 
ures. heat  units,  etc.,  are  worth  the  price  of  the 
book. 

You  cannot  afford  to  let  the  dollars  slip  past  you 
to  your  competitor.  Reach  out  and  grab  them  for 
yourself  by  ordering  a copy  of  Motion  Picture  Elec- 
tricity TODAY. 

The  Chalmers  Publishing  Co. 

Suite  604 

516  Fifth  Ave.,  New  York 


acvo'YoTtirTe  e t 


From  That  Tired,  Aching,  Broken-Down  Feeling, 

I Jung’s  Arch  Brace,  just  out,  is  an  elastic,  light,  comfortable, 

I economical  and  corrective  brace.  Relieves  tired  and  aching 
I feet  instantly.  Corrects  fallen  arches  and  foot-strain.  Strength- 
^ens  and  supports  muscles.  No  ungainly  humps. 
No  leather  pads.  No  metal  plates.  Made  of 
specially  prepared  "Superlastik”.  Recommended 
by  physicians.  Guaranteed.  Price  $1.00  per  pair. 
Money  back  If  not  satisfied.  Order  tc^ay. : 
Booklet  free.  Ask  your  shoe  dealer  or  druggist. 
Ceo.  H.  JungCo.  3970  Jung  Bldg.  Cincinnati.  O 


MAKE  PEOPLE  LIKE  YOU 

Get  along  better,  make  more  money, 
develop  a winning  personality,  learn  to 
know  people  as  they  are.  Send  5 cents 
(stamps)  for  “PERSONAL  POWER,"  a 
little  book  that  points  the  wav.  Address 
PROGRESS  LEAGUE.  313  UNION  SQ.,  NEW  YORK. 


STUDY 

HUMAN 

NATURE 
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9X1  foot  X 1 foot  =9X1  foot  square.' 
He  soon  understood  that  the  word  “foot” 
stood  for  some  linear  measure  and  “foot 
square”  for  the  same  unit  of  surface.  But 
of  course  he  could  not  tell  whether  a foot 
meant  one  inch  or  one  mile.  To  teach  this, 
some  object  of  comparison  was  necessary, 
and  for  this  I was  obliged  to  have  recourse 
to  astronomy.  I first  planned  to  teach  him 
about  the  planets,  but  had  to  give  this  up 
as  too  complex.  A much  simpler  method 
was  to  confine  myself  to  the  Sun,  the  Earth 
and  Mars.  That  my  correspondent  lived 
on  Mars  I was  now  certain  as  I had  suc- 
ceeded in  locating  the  exact  direction  from 
which  his  wireless  impulses  came. 

I began  by  teaching  klarty  the  word 
“noon.”  For  this  purpose  I had  an  astron- 
omer friend  make  me  out  a table  of  the 
time  by  our  clocks  when  it  would  be  noon 
at  Mars  each  day  of  the  year  and  also  the 
time  of  the  rising  and  setting  of  the  Sun 
on  Alars.* 

Then  for  several  days  running  whenever 
I stopt  wirelessing  I calculated  how  many 
seconds  would  elapse  before  his  noon-time 
and  notified  him  I would  call  up  then.  He 
could  not  fail  to  perceive  the  fact  that  my 
messages  always  arrived  sharp  .at  noon. 
That  he  did  so  and  that  the  Martians  un- 
derstood something  of  astronomy  was  evi- 
dent when  in  return  he  called  me  up  for  the 
next  week  sharp  at  noon-time  by  our  time, 
— that  is  to  say  when  the  sun  was  on  the 
meridian  here.  The  word  “noon”  was  then 
easy  to  add  to  our  vocabulary.  “Call  noon 
= call  23  hours”  did  the  work,  for  by  this 
time  I no  longer  counted  by  seconds  but 
had  taught  him  that  60  seconds  = 1 min- 
ute, etc. 

When  he  thoroly  understood  Noon  as 
the  time  when  the  sun  was  on  the  Merid- 
ian at  Mars,  I taught  him  Earth  Noon  = 
Noon  + 83  minutes  since  our  noon  was 
then  83  minutes  later  than  his.  He  thus 
learned  the  word  “Earth.”  Then  by  com- 
paring Earth  Noon  and  Mars  Noon,  I 
taught  him  the  word  Mars.  To  teach  him 
the  word  “sun”  was  then  comparative^ 
easy.  Noon  + 6 hours  = Sun  stop.  Sun 
stop  -j-  12  hours  = Sun  begin.  Sun  begin 
+ 6 hours  = Sun  noon.  For  “stop”  and 
“begin”  I used  the  signs  we  used  for  be- 
ginning and  stopping  our  messages.  Mars 
readily  understood  and  wirelest  back  the 
time  of  sunrise  and  sunset  on  our  earth. 

All  this  preliminary  work  being  accom- 
plisht,  I could  now  teach  Mars  what  a mile 
was.  I merely  radioed  him  the  volume  of 
the  Sun,  the  Earth  and  Mars  in  cubic 
miles  and  their  surface  in  square  miles; 
he  then  knew  the  exact  length  of  one  of  our 
miles,  so  when  I informed  him  that  5280 
feet  = 1 mile,  and  12  inches  make  one  foot, 
he  understood  our  linear  dimensions. 

For  weight  I wired  how  many  times  one 
Earth  made  one  Sun,  and  how  many  times 
one  Mars  made  one  sun.  When  he  under- 
stood this  I taught  him  the  word ‘“weight” 
by  repeating  the  above,  inserting  the  word 
“weight.”  Then  I wired  how  many  pounds 
the  earth  weighed  and  how'  many  Mars 
weighed  and  so  taught  him  what  a pound 
was,  which  opened  the  way  to  teaching  him 
all  our  weights. 

Here  I was  indiscreet  enough  to  stop  to 
ask  him  how  old  he  was  and  how  much  he 
weighed  and  learned  to  my  surprise  that 
he  was  153  (terrestrial)  years  old  and 
weighed  one  thousand  pounds  (earth 
weight)  ! 

kly  next  achievement  was  to  teach  him 
our  elements.  I sent  him  a complete  table 
of  the  elements  arranged  in  order  of  their 
atomic  weights  with  their  symbols  and 
weights  (atomic  weight)  and  was  delighted 
when  he  sent  back  a much  more  complete 
table  with  many  elements  we  have  -not  yet 


* Just  a trifling  slip  of  the  author:  It  is  "noon” 

every  second,  all  day  long,  somewhere  on  Mars, 
Just  as  it  is  on  Earth — Editor. 


RICHARDSON’S  POLYPHASE  SLIDE  RULE 


•-T 

t*— 

has  the  regular  A,  B.  C.  and  D Scales;  also  a Cl  or 
Polyphase  Scale,  Logarithm,  Sine  and  Tangent  Scales.  All 
graduations  are  printed  on  white  coated  steel  from  engine 
divided  plates.  These  Scales  are  accurate  and  will  retain 
Ihelr  accuracy  indefinitely,  They  are  not  affected  by  acids, 
alkalies,  water  or  grease.  Length  of  rule  10".  A 100  page 
Instruction  Book  which  teaches  all  there  is  to  know  about 
slide  rules,  is  sent  with  each  order. 

Price  of  the  Richardson's  Polyphase  Slide  Rule,  In  case 
with  100  page  Instruction  Book  $2.00. 

An  ideal  Slide  Rule.  It  is  low  priced  and  an  equal  to 
any  other  rule  in  ai)pcarance,  accuracy  and  durability. 
Be  convinced.  Your  money  will  be  promptly  refunded  If 
you  are  not  satisfied. 

Send  for  our  40  page  catalogue  of  supplies.  It  describes 
rules  ranging  from  50c  to  $10.  each.  Instructions  In 
Logarithms  and  Trigonometry  free  with  every  catalogue. 


GILSON  SLIDE  RULE  CO. NILES,  MICH, 


REBUILT  ELECTRIC  MOTORS 


General  Electric 

Westinghouse 

Crocker- Wheeler 

Emerson 

Century 

Wagner 

etc. 


All 

Motors 
Guaranteed 
For  One  Year 


Motors  bought,  exchanged  and  repaired 
ELECTRICAL  SUPPLIES 
Wholesale  Prices 

Sockets,  wire.  tape.  loom,  fuses,  switches,  cut  outs.  etc. 

New  illustrated  catalogue  free.  Satisfaction  guar- 
anteed or  money  refund^. 

HYRE  ELECTRIC  CO. 

631  S.  Dearborn  St.  Chicago,  III. 


Phonograph  Owners,  Attention — The  Ear- 
0-Phono  when  placed  over  the  ear,  collects 
a musical  tone  and  brings  it  to  the  ear  in 
an  intensified  fonn,  clarifying  it  so  that 
it  sounds  more  natural  with  increased  vol- 
ume. You  get  a strong  overtone  too.  Only 
3 by  2 inches  in  size.  (State  for  which 
ear  it  is  Intended.)  Made  in  Oak,  Walnut 
and  Mahogany,  price  $3.50  postpaid.  Send 
P.  O.  or  Exp.  money  order.  Address 

THE  EAR-O-PHONE 
1413  North  Broadway 
Los  Angeles,  Calif. 


ISE  RABBITS 


Make  $60  a year  profit  from  one 
pair.  Thousands  are  doing  it 
right  now.  it’s  easy,  pleasant, 
profitable  work  and  we  help  you 
get  started. 

Write  today  for  circular. 

PIGEON  SUPPLY  HOUSE.  Box  251.  Haoover.  P; 
*‘Pieeons-Poultry-Pet  Stock” 


FOR  SALE 

12,000  lbs..  No.  22  B.  & S.  Annunciator  wire 
insulated  with  2 la.vers  of  cotton  in  lengths  of 
25.  35  and  50  feet,  suitable  for  wiring  Bells, 
Wireless,  and  Land  wire  Telegraph,  etc. 

PRICE — 35  cts.  per  pound  postpaid. 
SPECIAL  PRICE  quoted  in  large  quantities. 
STANDARD  EQUIPMENT  i TOOL  WORKS. 
307  St.  James  Street,  Montreal,  Canada. 


Small  Steam  Engines  and  Boilers 

Gas  and  Gasoline  Engines.  Vb 
H.  P.  up:  Tanks,  Pumps, 
Gears,  Model  Maker's  Sup- 
plies. Get  our  Big  Catalogue 
sent  postpaid  for  15c  (coin 
preferred)  or  stamps.  Re- 
funded first  order.  192  Pages 
— over  200  Illustrations. 
MODERN  ENGINE  & SUP- 
PLY CO.  346  Monadnock 
Block,  CHICAGO. 


YOUR  FUTURE 

depends  upon  the  use  you  make'  of  present  op- 
portunities, Write  now?  for  literature  explaining 
our  day  and  evening  courses  in  Chiropractic,  the 
greatest  science  of  the  age.  Hurry  for  prices 
advance  soon.  New  classes  forming  now. 

The  New  York  College  of  Chiropractic 
1416  Broadway,  New  York  City 


MAKE  YOUR  BICYCLE  A MOTOR  CYCLE 


by  using  a Steffey  Motor  At- 
tachment. SIMPLE— RELIA- 
BLE  — ECONOMICAL.  In 
use  over  20  years.  Fits  either 
double-bar  or  diamond  frame. 
Send  stamp  for  circulars. 


STEFFEY  MFG.  CO. 


Dept.  E,  5025  Brown  Street,  Philadelphia,  Pa, 


ICO  Genuine  Foreign  Stamps— Mexico  War  U« 
sues,  Venezuela,  Salvador  and  India  111 
Service.  Guatemala,  CThina,  etc.  Only  * 
Finest  Approval  Sheets  50%  to  60%.  AGENTS 
WANTED.  Big  72-p.  Lists  Free.  We  Buy  Stamps. 
Established  25  yrs. 

Hussman  Stamp  Co.,  Dept.  67,  St.  Louis,  Mo. 
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I discovered.  For  these  he  had  given  Mar- 
tian names.  Then  I sent  him  chemical  com- 
I pounds  and  formulas.  For  instance  SOj 
j -would  be  wired  as  2H  S -j-  40. 

! In  return  Mars  sent  me  many  chemical 
formulas  for  compounds  we  have  as  yet  no 
knowledge  of  here.  I have  taken  careful 
note  of  them  and  expect  to  make  my  for- 
tune by  working  them  out  as  soon  as  I have 
time.  My  last  trouble  came  in  teaching 
Marty  our  alphabet.  He  now  had  a large 
vocabulary  of  English  words,  so  I changed 
the  symbols  for  these  by  sending  for  ar- 
bitrary words  such  as  “Sun,”  “Mars,”  etc., 
Sts  equivalent  in  letters  in  the  Continental 
code.  The  use  of  the  equal  sign  rendered 
this  change  easy.  Then  I separated  each 
word  into  its  component  letters,  sent  sev- 
eral words  in  succession  that  had  the  same 
letter  in  them,  and  finally  sent  the  whole 
alphabet  in  order  a number  of  times., 

' It  was  some  job,  let  me  tell  you,  worse 
than  to  teach  a deaf-mute  how  to  write, 
but  I finally  succeeded.  After  that,  every- 
thing was  comparatively  plain  sailing,  for 
I spelled  out  simple  sentences  containing 
the  words  he  knew  and  adding  one  new 
word  occasionally  whose  sense  could  be 
seen  from  the  content.  He  learned,  just  as 
a child  learns. 

Finally,  after  several  months,  I could 
make  him  understand  almost  anything,  even 
music  which  I wired  by  sending  the  num- 
ber of  vibrations  per  second  for  each  note. 

And  then  came  the  surprise  of  my  life, 
for  on  making  some  inquiries  in  regard  to 
the  people  on  Mars,  what  was  my  astonish- 
ment when  the  operator  on  the  other  end 
informed  me  that  she  was  a woman! 

Here  I had  been  for  months  intimately 
corresponding  with  a lady,  and  without  any 
other  chaperone  than  poor  simple-minded 
Chuck ! Lack  of  space  forbids  my  telling 
you  all  I learned  about  the  Martians,  their 
history,  customs,  habitations,  etc.  Besides, 
it  is  all  so  wonderful,  I fear  my  readers 
would  disbelieve  me  and  this  would  tend 
to  throw  doubt  on  the  rest  of  my  narrative. 

On  learning  that  my  fair  correspondent 
on  Mars  was  a lady,  I became  desirous  of 
seeing  her  likeness,  so  resolved  to  teach  her 
our  newspaper  method  of  telegraphing 
pictures  by  the  use  of  two  co-ordinates  for 
the  main  points  in  the  outlines  of  the 
drawing  to  be  transmitted.  I began  with 
simple  geometrical  forms,  beginning  with 
the  semi-circle  (half-circle)  with  which  she 
was  already  familiar.  I had  by  this  time 
taught  her  the  words,  “line,”  “join”  and 
“point,”  “diameter”  and  “perpendicular.” 

I first  told  her  to  draw  a line  five  inches 
long.  I then  telephoned  her  to  draw  per- 
pendiculars one  inch,  two  inches,  three 
inches,  etc.,  from  the  beginning  of  the  line 
and  mark  off  points  at  the  proper  distances 
on  these  diameters  and  then  join  these 
points  with  a line.  This  line  would  evi- 
dently be  a semi-circle.  I then  sent  her 
the  outline  of  squares,  triangles,  ellipses, 
spirals,  etc.,  in  the  same  way,  thus  not  only 
opening  up  the  entire  study  of  analytics  and 
calculus,  but  also  enabling  me  to  send  and 
receive  drawings  of  any  objects  desired. 

I hoped  by  this  method  to  secure  not  only 
a photograph  of  “Miss  Mars,”  but  also  pic- 
tures of  many  other  objects  on  Mars  which 
I should  have  been  most  happy  to  send  you 
for  the  benefit  of  your  readers,  had  it  not 
been  for  a startling  event  that  came  like  a 
thunderbolt  out  of  a clear  sky  and  put  a 
stop  to  all  further  communication  with 
Mars. 

Yesterday  I wired  to  my  Marchioness — 
excuse  me,  my  Martianess  as  usual — and 
after  some  preliminary  talk  I was  dumb- 
founded when  she  sent  me  the  following 
message : 

“Bud,  will  you  marry  me?” 

I was  so  flabbergasted  I couldn’t  stop  to 
calculate  how  it  happened  that  Leap  Year 


The  New  York  Wireless  Institute  will  make  you  an  operator — AT 
HOME — in  your  spare  time — quickly,  easily  and  thoroughly.  No 
previous  training  or  experience  required.  Our  Home  Study  Course 
has  been  prepared  by  Mr.  L.  R.  Krumm,  Chief  Radio  Inspector, 
Bureau  of  Navigation,  N.  Y.  Radio  experts  able  to  impart  their  practi- 
cal and  technical  knowledge  to  YOU  in  an  easy  to  understand  way, 
will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will 
prove  so  fascinating  that  you  will  be  eager  for  the  next  one.  The 
instruments  furnished  free,  will  make  it  as  easy  to  learn  the  Code 
as  it  was  to  learn  to  talk.  All  you  will  have  to  do,  is  to  listen. 

Big  Salaries  Travel  the  World  Over 


Wireless  operators  receive  excellent 
salaries  ranging  from  $125  to  $200  a 
month  and  it  is  only  a stepping  stone 
to  better  positions.  There  is  practi- 
cally no  limit  to  your  earning  power. 
Men  who  but  yesterday  were  Wireless 
Operators  are  now  holding  positions  as 
Radio  Engineers,  Radio  Inspectors, 
Radio  Salesmen  at  salaries  up  to  $5000 
a year. 


A Wireless  Operator  can  visit  all  parts 
of  the  world  and  receive  fine  pay  and 
maintenance  at  the  same  time.  Do  you 
prefer  a steady  position  without  travel? 
There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the 
Commercial  Wireless  or  with  the 
Steamship  Companies. 


FREE  Instruments 
and 

Text  Books 


We  furnish  free 
to  all  students, 
during  the 
course,  the  won- 
derful receiving 
and  sending  set 
exactly  as  pro- 
duced in  the  il- 
lustration. This 
set  is  not 


I 


This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course  loaned,  but 

given  to  all  stu- 
dents complet- 
ing the  Course. 


The  'I'ransmitter  shown  is  the 
celebrated  Omnigraph  used  by 
several  Departments  of  the  U.  S. 
Government  and  by  the  leading 
Universities,  Colleges,  Technical 
and  Telegraph  Schools  throughout 
the  U.  S.  and  Canada.  Start  the 
Omnigraph,  place  the  phone  to 
your  ear  and  this  remarkable  in- 
vention will  send  you  Wireless 
Messages,  the  same  as  though  you 
were  receiving  them,  through  the 
air,  from  a Wireless  Station  hun- 
dreds of  miles  away.  When  you 
apply  for  your  license,  the  U.  S. 
Government  will  test  you  with  the 
Omnigraph — the  same  model 
Omnigraph  as  we  furnish  to  our 
students.  Ask  any  U.  S.  Radio 
Inspector  to  verify  this. 

FREE  Post-Graduate  Course 

A one  month’s  Post-Graduate  Course, 
if  you  so  desire,  at  one  of  the  largest 
Wireless  Schools  in  N.  Y.  City.  New 
York — the  Wonder  City — the  largest 
port  in  the  World  and  the  Headquar- 
ters of  every  leading  Wireless  and 
Steamship  Company. 


Elasy  Payments 

A small  payment  down  will  enroll 
you.  We  will  make  the  payments 
so  easy  that  anyone  ambitious  to 
enter  the  fastest  growing  profes- 
sion— Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way, 
send  for  our  booklet  “How  to  Become 
an  Expert  Wireless  Operator” — it  is 
free.  Mail  the  coupon  below,  or  postal 
or  letter — but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE 
Dept.  12,  258  Broadway 
New  York  City 


I New  York  Wireless  Institute 

Dept.  12,  258  B’way,  N.  Y,  City 

I Send  me  free  of  charge,  your  booklet  “How  to 
Become  an  Expert  Wireless  Operator,’’  contain- 
ing full  particulars  of  your  Course,  including 
I your  Free  Instrument  Offer. 

Name  

I Address  


|l  City  or  Town 


State 
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LEARN 

DRAFTING 

From  Recognized 
Exp  e Kt  s 

lOB  ROI 


Here’s  a big-pay  profession  in  pressing 
need  of  more  trained  men.  Mechanicai 
and  Electrical  Draftsmen  who  have  been 
properly  trained,  command  high  salaries 
everywhere  and  their  services  are  always 
in  demand.  Come  to  School  of  Engineer- 
ing of  Mliwaukee  to  learn  this  fascinating 
work.  Eearn  by  actual  practice  in  big 
sun-lit  drafting  rooms  under  supervision 
of  recognized  experts.  You  work  from 
actuai  models  the  same  as  you  must  do 
in  industrial  work.  When  out  of  school 
you  can  do  practical  work  and  assure 
yourself  a brilliant  future. 

Earn  While  You  Learn 

In  six  months  to  one  year  you  can 
master  this  fascinating  work.  On  the 
one-year  plan,  you  can  earn  your  way 
by  devoting  part  time  to  a well-paying 
position  we  secure  for  you.  Low  tuition 
fee;  dormitory  and  other  special  privi- 
leges. 

Catalog  Free 

Write  to-day  for  big  illustrated  book  on 
drafting — telling  all  about  the  great  oppor- 
tunities in  this  fleld.  Describes  also  tills 
great  school — America's  greatest  institution  of 
electrical  education.  Explains  our  Earn  Wliile 
You  Learn  Plan,  Send  postal  card  or  letter 
now. 

School  of  Engineering  of  Milwaukee 
Dept.  B-17 — 373  Broadway 
Milwaukee,  Wisconsin 


Rider  Agents  Wanted 

In  every  neighborhood  to  ride  and 
exhibit  a sample  RANGER  bicycla 
furnished  by  us.  Choiceof  44  styles, 
colorsandsizesin  thefamous  Ranger 
line.  Mead  Rider  Agents  make  big 
money  in  spare  time  hours — after 
school  or  work.  , 

30  Days  Free  Trial 

la  allowed  on  every  RANGER 
I bicycle.  We  prepay  freight 
charges.  If  not  pleased  the 
trial  costs  you  nothing 

Factory -To -Rider 

We  sell  bicycles  made  in  our  own 
big  factories  DIRECT  TO  THE 
RIDER— giving  you  a superior 
product  at  greatly  reduced  cost. 
Save  time,  money  and  trouble  b7 
dealing  direct  with  our  great 
Factory^  organization.  Satis- 
faction  in  every  detail  guaran- 
teed or  money  promptly  re- 
funded. 


EASY 
Payments  I 

Nine  months  ' 
to  pay  if  de- 
sired — at  a 
small  advance 
over  our  spe- 
cial cash  prices. 


^fOerC  Lamps,  Wheels, 
I li\CiW  parts  and  sup- 
plies at  half  usual  prices  are  also 
fully  described  and  illustrated 
in  the  big  free  Ranger  Catalog, 
SEND  NO  MONEY,  but  write 
us  today  for  factory  prices,  lib- 
?ral  terms  and  if  desired  ^der 
Agents  Plan, 


MFAn  CV'CLE  COMPANY 

I^JCkflli/  DePt.R.A.-(07  Chicago 


FREE 

TO  PHOTOPLAY 
WRITERS 

A wonderful  book,  illustrated  with  100  potographs, 
of  stars,  directors,  producers,  scenes  in  the  filming, 
studio  interiors  and  exteriors.  Literally  takes  you 
on  tour  of  the  great  Motion  Picture  Studios. 

It  tells  how  Adrian  Johnson,  author  of  300  produced 
photoplays  by  formulating  a simple,  practical,  followable 
system  of  screen  writing,  has  brought  this  fascinating 
profitable  profession  to  your  very  door. 

It  is  a system  for  persons  of  average  intelligence.  You 
need  not  be  a "genius”  to  master  it. 

Send  no  money.  Get  this  beautiful  souvenir  book  today, 
for  the  asking. 

The  Adrian  Johnson  Photoplay  System 

III  American  Theatre  Building.  New  York,  N.  Y. 
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occurred  on  Mars  at  the  same  time  as  on 
the  Earth,  and  I was  so  flurried  that  I 
answered  “Yes”  before  I knew  what  I was 
doing.  Then  I rang  off 

Now,  I don’t  know  what  to  do.  I am  in 
an  awful  fix.  Here  I am  pledged  to  a 
Martian  girl  153  years  old  and  weighing 
one  thousand  pounds.  I haven’t  the  faint- 
est idea  what  she  looks  like.  I may  be 
engaged  to  a spider  or  a snake  or  some- 
thing a hundred  times  worse,  and  I fear 
that  any  day  she  may  drop  down  from 
heaven  (?)  and  claim  the  fulfillment  of  my 
promise. 

What  can  I do?  If  any  of  your  readers 
can  help  me  out  of  this  muddle  I shall  be 
truly  grateful. 

{Down  to  the  last  few  paragraphs  we 
took  Mr.  Fezandie  quite  serious — the  stuff 
read  pretty  smooth  and  logical.  But  right 
here  we  scratch  our  editorial  heads  and 
begin  to  wonder,  wonder As  a mat- 

ter of  fact  we  think  he's  been  spoofing  us 
{as  our  English  friends  say),  or  in  plain 
American  we  have  an  idea  he’s  trying  to 
kid  us.  Of  course,  we  won’t  stand  for 
that,  so  we  are  sending  his  story  right  back 
to  him! — Editor.) 


Osiire  ©f  ttlhe  ILesi.dl 

By  JESSE  J.  HIPPLE 

{Continued  from  page  286) 


The  Mysterious  Lode  Stone 

Have  you  a cabinet  of  minerals?  Are 
you  interested  in  scientific  or  wireless 
experiments?  In  aviation  — in  the 
magneto,  and  its  magnets?  Would  you 
like  to  solve  the  unsolved  problem  of  per- 
petual motion?  Would  you  like  to  make 
a Viking  compass  out  of  a Lode  stone?  Do 
you  think  you  can  find  an  insulation  for  its 
magnetism?  (so  far  unfound). 

Get  a Lodestone! 

The  writer  has  a few  very  powerful  imported  stones 
for  sale-prices  ranging  from  $•!  to  $5  according  to 
size,  shape,  beauty  and  power.  Write  today. 

Eugene  S.  Todd 


113  FULTON  STREET  NEW  YORK 


Build  This  Car. 

This  nifty  little 
car  driven  by  gaso- 
line motor, 
an  be 
u i 1 1 by 
any  boy. 
Parts  are 
furnished 
by  us  and 
are  very 
cheap. 
26c  for  building 
list  of 
car. 
Ohio 


Fun,  Magic  and  Mystery! 


should  be  taken  from  the  point  that  the 
hydrometer  scales  meet  the  lowest  point  of 
the  convex  surface  of  the  confined  liquid. 
(Fig.  2.)  Most  hydrometers  are  calibrated 
for  a temperature  of  70°  Fahrenheit,  and 
for  extremely  accurate  readings  the  tem- 
perature should  be  taken  into  consideration 
and  compensated  for.  This,  however,  is 
not  necessar}^  for  ordinary  work.  The  volt- 
meter is  also  a source  of  unfailing  infor- 
mation as  to  the  true  condition  of  a bat- 
tery and  should  be  used  in  conjunction 
with  the  hydrometer.  A battery  is  read\- 
for  recharging  when  the  individual  cells 
register  a voltage  of  1.75.  Storage  batteries 
should  be  watched  constantly  and  some 
sort  of  a chart  should  be  devised  so  that 
any  radical  change  in  performance  can  be 
noted  and  the  trouble  found  before  it 
ruins  the  entire  set.  Vigilance  is  the  price 
of  service. 

DISEASES  OF  BATTERIES. 

Batterj'  diseases  may  be  divided  into 
three  general  classifications:  (1)  Sulfa- 

tion, (2)  Contamination,  and  (3)  Loss  of 
capacity. 

Sulfation:  Sulfation  is  caused  by  dis- 

charging a battery  too  low.  A cell  should 
never  go  below  1.75  volts.  To  correct  sul- 
fation, a battery  that  has  been  heavily  sul- 
fated  should  first  be  given  a quick,  heavy 
charge  to  loosen  the  sulfate  and  then  the 
jar  cleaned  out  and  the  battery  discharged. 
After  this  the  battery  should  be  given  a 
long,  light  charge  until  the  hydrometer  is 
up  to  the  point  required.  Never  allow  a 
battery  to  stand  discharged. 

Contamination : There  are  many  sources 

of  contamination  but  the  principal  ones  are 
(1)  Iron,  (2)  Sea  water,  (3)  Copper  and 
(4)  Mercury.  All  the  above  sources  may 
be  guarded  against  by  cleanliness. 

Loss  of  Capacity:  Loss  of  capacity  may 

be  caused  by  overcharging,  gasing,  stand- 
ing idle,  contamination,  short-circuits  and 
many  other  things.  The  principal  cause  of 
short-circuits  is  wet  battery  tops,  i.  e.,  wet 
with  acid,  possibly  from  spray  produced 
while  charging. 


56  Feats  in  Magic,  250  New  Jokes,  21  Puzzles,  1 
Fortune  Telling  Tablet,  52  Money-Making  Secrets, 
15  Card  Tricks,  71  Toasts,  58  Verses  in  Comic 
I’oetry,  10  Funny  Readings,  41  Epitaphs,  and  11 
Parlor  Pastimes.  You  get  all  the  above-mentioned 
and  our  big  illustrated  Catalog  of  125  Magic  Tricks 
for  only  10  cents.  Write  today. 

DETROIT  TRICK  & NOVELTY  CO. 
454-456  Dix  Avenue  Detroit,  Mich. 


Learn  to  Dance!  1 

You  can  learn  Fox-Trot,  One-Step,  Two-Step, tifi 
"Waltz  and  latest  "up-to-the-minute”  society  H 
dances  in  your  own  home  by  the  wonderf^ 
Peak  System  of  Mail  Instruction. 

New  Diagram  Method.  Easily  learned;  BB 
no  masic  seeded:  thousands  taueht  euccessfully. 

Write  for  Special  Terms.  Send  today 
for  FREE  information  and  surprisin^rly  lowoffer.^^HH 
WILLIAM  CHANDLER  PEAK.  M.  B.  V ^ 

Room  f 021  Crescent  Place — Chicago,  IIU  ^ 3 


ARE  YOU  BASHFUL,  TIMID 

I Self  Conscious.  Embarrassed  in  Company.  Let  us  tell  ■ 
you  hov7  you  can  overcome  these  troubles  and  acquire  I 
Poise,  confidence,  assurance  and  a magnetic  personal-  I 
ity.  Address  The  Veritas  Science  Institute,  1400  1 
Broadway,  New  York,  Desk  15.  I 


Learn  Watch  work,  Jewelry  work  and 

FnarAVincr  ^ trade  commanding  a good  sal- 
l^iiglaVlllg  ary,  and  your  services  are  always 
in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 


CT  A imnC  British  Guiana.  Cuba,  China, 

\l  ZllfflrN  India.  Jamaica,  Japan.  Portugal.  Vene- 
OloUllJ  LI  zuela.  etc.,  only  lOc;  100  all  diff.,  15c; 
(000  all  diff.,  fine  collection  in  itself.  $5.00;  100  diff. 
U.  S..  30c;  1000  hinges.  lOc.  Agents  wanted.  50%  com- 
mission. List  free.  I BUT  STAMPS. 

L.  B.  DOVER  OVERLAND.  MO 
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1 ^BATTERY  TROUBLES  AND  REMEDIES. 

When  the  level  of  the  electrolyte  in  one 
cell  chronically  lowers  faster  ’ than  the 
others,  look  for  a cracked  or  leaking  jar. 
When  found,  cut  the  Cell  out  of  the  bat- 
tery and  substitute  new  one,  using  the  old 
plates  and  electrolyte. 

When  one  cell  tends  to  discharge  faster 
than  the  others  (shown  by  voltmeter  or 
hydrometer  readings),  it  should  be  cut  out 
and  examined  for  both  external  and  internal 
short-circuits. 

External  short-circuits  are  caused  by 
acid  wet  tops  and  internal  short-circuits 
may  be  caused  by  an  accumulation  of  sul- 
fate in  the  bottom  of  the  jar  (see  Fig. 
4-A),  punctured  separators,  fallen  plates  or 
contamination.  It  is  obvious  what  should 
be  done  should  any  of  the  above  conditions 
exist. 

If  a battery  will  not  deliver  current  and 
the  individual^  cells  show  up  well  in  volt- 
age and  gravity,  the  lugs  and  connectors 
should  be  examined  for  a break.  If  one 
is  found  it  may  be  easily  mended  by  burn- 
ing on  a new  part  with  a small  alcohol  torch 
and  a blow  pipe. 

If  a battery  takes  a full  charge  but  does 
not  hold  it,  look  over  it  for  short  circuits 
or  sulfation.  A remedy  for  both  these  con- 
ditions has  been  given  in  the  earlier  part 
of  this  article. 

The  above  will  also  apply  to  batteries 
that  will  not  take  a charge.  That  is,  it  i.s 
caused  by  either  short-circuiting  or  a 
broken  connection. 

CHARGING 

When  a new  battery  is  assembled  it  is 
given  a full  charge  and  then  discharged. 

It  is  _ then  charged  again  up  to  its  full 
capacity  and  put  into  service,  To  charge 
after  that,  the  following  rules  should  be 
followed.  First  be  sure  that  the  positive 
terminal  of  the  charging  circuit  connects 
with  the  positive  pole  of  the  battery  and 
that  the  negative  pole  of  the  battery  con- 
nects with  the  negative  terminal  of  the 
charging  circuit.  The  polarity  of  a cir- 
cuit may  be  found  by  holding  the  two  wires 
i 1 salt  water.  The  wire  on  which  the  most 
^U-tbbles  Collect  is  the  negative  terminal. 
Remove  the  filler  plugs  and  the  battery 
cover.  Most  batteries  contain  the  charg- 
ing voltage  and  rate  on  the  name  plate. 
This  should  be  followed  closely  in  most 
cases.  For  general  practise,  however,  the 
following  is  a safe  rule:  For  a six-volt, 

60  A.  H.  battery,  the  charge  should  start 
at  about  7 or  8 volts  and  l.S  amperes.  This 
charge  should  continue  until  the  batteries 
begin  to  “boil,”  or  in  other  words  until  the 
gas  generated  comes  off  in  fairly  large 
quantities.  When  this  stage  is  reached  the 
amperage  should  be  cut  down  to  about  5 
amps  and  the  charging  allowed  to  continue 
imtd  the  cells  begin  to  gas  again.  Record 
should  be  kept  every  hour  of  the  gravity 
and  temperature  during  the  charge  so  that 
when  the  battery  registers  full  density  and 
\oltage,  the  charge  may  be  continued  for 
another  hour  and  stopped.  The  cells  should 
be  guarded  from  overheating  and  when  the 
temperature  rises  to  125°  Fahr.,  the  charg- 
mg  rate  should  be  reduced  or  the  charge 
stopt  until  the  temperature  reduces.  A con- 
venient way  to  charge  is  to  give  a battery 
an  hour’s  charge  at  about  twenty  amps  and 
then  allow  the_  charge  to  continue  at  five 
amps  until  finished.  This  is  more  con- 
venient, but_  it  takes  a longer  time  and  is 
not  as  efficient  as  that  method  where  all 
stages  are  carefully  watched.  Keep  an 
open  flame  away  from  a charging  bat- 
^ry  because  the  gases  generated  include 
Hydrogen  and  Oxygen  in  their  most  ex- 
plosive proportions. 

When  transferring  a charged  set  of 
plates  frorn  one  jar  to  another  they  should 
be  placed  m a jar  of  distilled  water  until 
their  new  jar  is  ready  for  their  reception, 
tn  no  case  allow  them  to  be  exposed  to  the 
air  for  any  length  of  time.  I 


It  takes  but  a moment — to  mark  the  career  of  your  choice, 
sign  your  name,  clip  out  and  mail. 

Yet  that  simple  act  has  started  more  than  two  million  men 
and  women  toward  success. 

In  city,  town  and  country  all  over  the  world  men  are  living 
contented  lives  in  happy,  prosperous  homes — because  they 
clipped  this  coupon. 

In  every  line  of  business  and  industry,  in  shops,  stores,  offices, 
factories,  in  mines  and  on  railroads,  men  are  holding  important 
positions  and  receiving  splendid  salaries— because  they  clipped 
this  coupon. 

Clerks  have  become  sales,  advertising  and  business  managers, 
mechanics  have  become  foremen,  superintendents  and  engi- 
neers, carpenters  have  become  architects  and  contractors, 
men  and  boys  have  risen  from  nothing  at  all  to  places 
of  responsibility— because  they  clipped  this  coupon. 

You  have  seeii  it  in  almost  every 
magazine  you  have  looked  at  for  years. 

And  while  you  have  been  passing  it  by 
more  than  ten  thousand  men  and  women 
each  month  have  been  making  it  the  first 
stepping  stone  to  real  success  in  life  . 

Will  you  still  turn  away  from  oppor- 
tunity? Can  you  still  go  on,  putting  in 
your  days  at  the  same  grind,  getting  the 
same  pay  envelope  with  the  same  insuf- 
ficient sum,  trying  to  keep  up  the  con- 
stant fight  against  a soaring  cost  of 
living,  when  such  a little  thing  can  be 
the  means  of  changing  your  whole  life  ? 

You  can  have  the  position  you  want 
in  the  work  you  like  best,  a salary  that 
will  give  you  and  your  family  the  home, 
the  comforts,  the  little  luxuries  you 
would  like  them  to  have.  No  matter 
what  your  age,  your  occupation,  your 
education,  oryourmeans — you  can  do  it! 

All  we  ask  is  the  chance  to  prove  it. 

That’s  fair,  isn’t  it?  Then  mark  and 
mail  this  coupon.  There’s  no  obligation 
and  not  a penny  of  cost.  It’s  a little  thing 
that  takes  but  a moment,  but  it’s  the 
most  important  thing  you  can  do  today. 

Do  it  now  I 


r“  ““  ““  — — »Y«Alt  OUT  HKRC  “ — •“  — “• 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  6240,  SCRANTON,  PA. 

Explain,  without  oblig'ating  me,  how  I can  qualify  for 
the  position,  or  in  the  subject,  before  which  1 mark  X. 


2 ELGCTItlCAL  ERCINfiEft 
_ Electrician 

□ Electric  Wiring 

□ Electric  Lighting 

j Electric  Car  Running 

□ Heavy  Electric  Traction 

□ Electrical  Draftsman 

□ Electric  Machine  Uesi^oor 

□ Telegraph  Expert 

□ Practical  Telephony 

□ MEOlUNIOAL  ENGINEER 

□ Mechanical  Draftsman 

□ Toolmaker 

H Ship  Draftsman  ' 

U Machine  Shop  Practice 

□ Gas  Engineer 

□ CIVIL  ENGINEER 

B Surveying  and  Mapping 
MINE  FOREMAN  ORENG'lt 
□ ARCHITECT 
3 Arobltectaral  Urattaman 
3 PLUMBING  AND  HEATING 
□ Sheet  Metal  Worker 
□ Navigator 


□ OnEMIUAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Show  Card  Writer 
Outdoor  Sign  Painter 

□ RAILROADER 
C ILLUSTRATOR 
~ DESIGNER 

BUSINESS  MANAGEMENT 
Private  Secretary 
_ BOOKKEEPER 

□ Stenographer  and  T5i)lst 
Cert.  Pub.  Accountant 

□ Traffic  Management 

□ Commercial  Law 

□ GOOD  ENGLISH 

□ Common  School  Sabjects 
~ CIVIL  SERVICE 

Railway  Mail  Clerk 
STATIONARY  ENGINEER 
Textile  Overseer  or  Snpt. 

_ AGRICULTURE  iQ  Spanish 

□ PonltryRaUlog  !□  French 
AntofflobUea  |D  Italian 


Present 

Occupation. 


Street 
and  No.. 


City. 


PIN  $1  to  this  coupon 

Write  your  name  and  address  plain- 
ly, mail  us  both,  and  by  return  mail 
you  will  receive  your  J 

SKINDERVIKEN  if- 

Transmitter  Button 

Electro  Importing  Co.,  231  Fulton  St.,  New  York. 

Gentlemen:  Enclosed  please  find  One  Dollar.  Ship  at  once  one  Skinderviken  Transmitter 

Button  to 

Name  

Address  


324 


Jl;  Sure'four  Coaster  has 
i^lo-Wkeel'on  the  sides 

Jl^toVheei  Colter 

^4\a  Coaster-^ 


“ Y ou’ll  Have  to  Have  An 

Auto  - Wheel  to  Keep  Up.” 

It^s  the  coaster  wagon  that  real  fellows  have.  Genuine 
Roller-Bearings  malse  the  ride  smoother.  The  Auto  - Wheel 
glides  up  to  the  finish  line— leading  all  the  others. 
Has  steel  tires  and  axles  and  a low  racing  body.  Auto- 
Wheel  wagons  are  well  built.  Not 
just  rattle-traps,  but  high-grade, 
substantial,  heavy-duty  wagons. 
Carry  1,000  pounds.  Material  care- 
fully selected,  put  together  right. 
Two  Models — Take  Your  Pick, 
Auto-Whool  Coastor — the  old 
standard  and  stand-by.  Just  as 
good  for  coasting  as  for  hauling. 

Au(o-Whool  ConvorllbSo  Roadster 
is  the  newest  thing  in  wagons.  Sides 
can  fold  up  or  down  (on  durable 
pivots.)  If  you  want  a roadster  just 
swing  sides  up.  For  errand  wagon 
fold  sides  down  to  form  box-wagon. 

Auto -Wheel  Owners  Are 
Club  Members. 

Write  for  details.  Send  names  of 
three  coaster  dealers,  mentioning 
which  ones  carry  the  Auto -Wheel. 
We'll  put  you  on  the  mailing  list  of 
Auto -Wheel  '*  Spokesman**  Tells 
about  our  big  PRIZE  CONTESTS. 

The  Buffalo  Sled  Co., 

163  SchenckSt  , N.  Tonawanda,  N.Y 
lo  Canada:  Preston,  Ont 


Electrical 


men  with  training  are  in  dc 
mand.  For  more  than  a quartc 
, , of  a century,  this  school  ha 

been  training  men  of  ambition  and  limited  time,  for  the  elec 
trical  industries.  Condensed  course  in  Electrical 

enables  grac 
uates  to  sc 
cure  goo 

positions  and  promotions.  Theoretical  and  Practical  Elec 
trIcity.  JIuthematics.  Steam  and  Gas  Engines  and  Mechani 
cal  Drawing.  Students  construct  dynamos,  install  wiring  an 
test  electrical  machinery.  Course  with  diploma  complet 


stnes.  Condensed  course  in  Elect; 

Engineering 


uipiuilia 

In  One  Yeai 


Over  3000  men  trained.  Thoroughly 
equipped  fireproof  dormitories,  dining 
hall,  laboratories,  shops. 

Free  catalog.  28th  year  opens  Sept.  29.  1920 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOMA  AVENUE.  WASHINGTON.  D.  C. 


Dept.  5 


Send  for  a Complete  Catalog  of 

MASONIC  BOOKS 
Jewelry  and  Goods 

REDDING  & CO. 

Publishers  and  Manufacturers 
200  Fifth  Avenue,  N.  Y. 


S*nd  us  your  name  and  address  for  full  information  regarding  the 
Aviation  and  Airplane  business.  Find  out  about  the  many  great 
opportunities  now  open  and  how  we  prepare  you  at  home,  during 
spare  time,  to  quality.  Our  new  book  “Opportunities  In  the  Air- 
plane Industry"  alspsent  free  if  you  answer  at  once. 

AMERICAN  SCHOOL  OF  AVIATION 

DEPT  774B.  431  So.  Dearborn  St..  CHICAGO 


PAY 


They  build  their  own  nests  and 
work  for  you  1 1 months  in  the 
year.  A few  good  pair  of  pigeons 
now  will  bring  you  a good  sized, 
profitable  squab  farm  next  season. 
IVritt  today  for  circular. 

PIGEON  SUPPLY  HOUSE.  P.O.  Box  251.  Hanover.  Pa, 


“The  Ellis  Music  Master  Reproducer” 

made  for  all  phonographs.  Pleases  the  most  exacting 
music  lover.  Eliminates  twang.  Perfect  harmony  of  ac- 
companiments. individuality  of  artists,  voices  and  instru- 
ments reproduced  from  records  in  life  like  reanimation.  It 
sells  on  its  merits.  Send  10c  for  booklets  E,  "Hints  to 
Music  Lovers"  and  "Music  Masters."  Agents  wanted 
J.  H.  ELLIS.  P.  0.  Box  882,  Milwaukee.  Wisconsin 
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Aim  IEiHRi<ca©mtt 

By  W.  S.  STANDIFORD 

(Continued  from  page  289) 


the  binding  post  on  the  cover;  bore  a hole 
alongside  of  it  to  fit  the  copper  wire,  scrape 
the  insulation  off  end  of  wire  and  twist  tlie 
latter  around  the  tang  of  the  binding  post, 
screwing  the  base  of  the  latter  down  on  it 
tightly.  Allow  enough  insulation  to  remain 
on  the  wire  after  it  passes  through  the 
board  so  as  to  extend  to  2 inches  below  the 
top  of  the  porous  cup.  Remove  the  rest 
of  insulation  from  wire  and  brighten  the 
latter  with  emery  cloth.  Coil  the  wife 
around  the  porous  cup,  but  keep  it  closely 
touching  the  inside  surface  of  glass  jar, 
and  as  far  away  as  possible  from  the  side 
of  the  porous  cup.  If  desired,  the  wire 
(with  its  insulation  left  on  except  the  part 
under  the  binding  post)  can  be  extended 
straight  down  to  the  bottom  of  the  jar,  the 
end  to  have  the  insulation  scraped  off, 
brightened  with  emery  cloth  and  twisted  in 
a single  loop  around  the  porous  cup,  it 
being  away  from  the  latter’s  side,  as  pre- 
viously described.  Either  method  of  wire 
arrangement  is  good.  On  the  bottom  of 
the  coke  spread  a layer  of  copper  sulfate 
crystals ; don’t  put  them  against  the  sides 
of  porous  cup,  but  have  some  pieces  of  coke 
next  to  it.  On  top  of  the  sulfate  and  wire 
loop  put  a layer  of  coke.  Continue  the 
process,  alternating  copper  sulfate  crystals 
and  coke  until  the  mass  is  within  one  inch 
of  the  top  of  the  porous  cup.  Fill  the  space 
around  the  zinc  in  porous  cup  with  coke, 
the  latter  pieces  to  be  the  same  size  as  those 
in  the  outer  jar  and  also  at  the  same  height. 

Next  pour  water  into  both  the  porous  pot 
and  outer  jar  until  it  is  on  a level  with  the 
coke,  or  one  inch  below  the  top  of  the  por- 
ous pot.  Connect  the  two  binding  posts  to- 
gether by  a wire  until  a current  flows,  then 
disconnect  them  and  the  battery  is  ready 
for  use.  It  will  be  found  that,  unlike  the 
regular  pattern  of  Daniell  cell,  the  zinc  in 
this  battery  will  keep  free  from  copper 
when  it  is  left  on  open-circuit,  and  when 
used  on  a closed  circuit  the  zinc  keeps  very 
clean.  The  pieces  of  coke  in  the  outer  jar 
soon  become  coated  with  copper,  and  owing 
<^0  the  large  surface  exposed,  the  resistance 
’s  lowered,  which  allows  a larger  current 
to  flow.  The  voltage  of  this  cell  is  over  1 
volt.  To  charge  a storage  battery  it  is  he^;*- 
to  use  4 cells  connected  in  series,  that  is 
connect  the  outer  jar  binding  post  of  one 
battery  to  the  zinc  of  another  cell,  repeat- 
ing this  until  all  of  the  cells  are  connected 
together,  then  connect  the  terminals  of  the 
end  cells  to  the  storage  battery.  Connected 
thus,  in  series  four  of  the  new  type  of 
Daniell  cells  gives  about  4kt  volts.  In 
charging  a storage  battery  it  is  best  to  have 
a sufficient  number  of  primary  cells  so  as 
to  give  double  the  voltage  of  the  storage 
battery ; this  makes  the  charging  chemicals 
in  the  former  last  longer  and  the  primary 
batteries  keep  in  better  condition  than  when 
they  are  worked  to  their  full  capacity. 

Editor’s  Note  . 

The  second  illustration  shows  a cell 
which  is  recommended  by  the  editor.  It 
will  be  noted  that  instead  of  the  copper 
wire  a copper  netting  is  used,  and  instead 
of  a zinc  pencil,  a zinc  cylinder.  This  ar- 
rangement gives  about  ten  times  the  am- 
perage of  the  former,  due  to  the  large  op- 
posing surfaces.  This  battery  is  exactly  the 
same  as  the  one  described  by  Mr.  Standi- 
ford.  The  advantage  of  this  battery  is 
that  due  to  the  large  surfaces  used,  the 
ampere  hours  capacity  of  the  battery  is  very 
much  larger. 


Build  and  Fly  A 

Model  Aeroplane 

This  Summer  ! 

Build  a real,  flying  model  of  any  of  the  famous 
AiToplaiies  listed  below.  IDEAL  Seale  Drawinus 
and  Building  and  FTying  instructions  show  h'-w 
you  can  build  3-ft.  models  of  real  'planes. 

Send  now  for  <lrawings  and  instructions  for  the 
one  you  want  to  build. 

Curtiss  JN4D-2  Training  C?  r*  Curtiss  Military  Tractor 
Plane  (Just  Out)  Bleriol  Monoplane 

NC-4  Naval  Seaplane  KACTI  Nieuporl  Monoplane 

DeHavilland  Bailie  ’plane  postpaid  Taube  Monoplane 
(’iitalogiie  of  IDEAL  Model  Aeroplanes  and 
Supplies  5c,  if  you  write  at  once ; regular 
price  lUc 

Ideal  Airplane  & Supply  Company 
^r aklng  Model  Aeroplanes  since  1911 
159-161  Wooster  St.,  Cor.  West  Houston  St. 
New  York  City 


What 
15  Cents 

Will  keep  posted 

Wflll  Ml  ■■■§  on  what  is  going  on 
K f in  the  world,  at  the  least 

expenseoftimeormoney. 

■ Illflthis  is  your  means.  If 

■ you  want  a paper  in  your 

Frntti  tliD  vhich  is  sin- 

11  Ulll  lllw  cere,  reliable,  enter- 


The  little  matter  of  1 5 cts.  in  stamps  or  coin  will 
bring  you  the  Pathfinder  13  weeks  on  trial.  The 
Pathfinder  is  an  illustrated  weekly,  published  at  the 
Nation’s  center,  for  the  Nation;  a paper  that  prints 
all  the  news  of  the  world  and  tells  the  truth 
andonlythe  truth;  now  in  its  27th  year. 
This  paper  fills  the  bill  without  emptying 
the  purse;  it  costs  but  $l  a year.  If  you 


Washington  has  become 
the  World’s  Capital  and 
reading  the  Pathfinder  Is 
like  sitting  in  the  inner 
council  with  those  who 
mold  the  world’s  destiny. 


Nation’s 

Capital 


taining,  wholesome,  the  Pathfinder  is  yours. 
If  you  would  appreciate  a paper  which  puts 
everything  clearly,  briefly — here  it  is.  Send 
15c  to  show  that  you  might  like  such  a 
paper,  and  we  will  send  the  Pathfinder  on 
probation  13  weeks.  The  15c  does  not  repay 
us,  but  we  are  glad  to  invest  in  new  friends. 

THE  PATHnNDER,  Box  976 , W« shington.  D.  C. 
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“BOW  LEGS  and  KNOCK- 
KNEES”  UNSIGHTLY 

Send  for  booklet  showing  photos  of  men 
with  and  without  THE  PERFECT  LEG 
FORMS. 

PERFECT  SALES  CO. 

149  N,  MayfiMd  Ave.,  Dept.  50,  Chicago, III.  ' 

0 1 I Can  Double  Your  Ability  to  Earn 
w Money ! Hold  Friends ! Win 
Love  and  Happiness!  Our  System  of  Per- 
sonal Eftlciency  tells  you  how!  Success 
Studysram  and  Personality  Sketch  for  10c 
and  birth  date.  Thomson-Heywood  Company. 
Dept.  3.50,  riironicle  Building.  San  Prancisco. 


STAMMER 

If  you  stammer  attend  no  stammering  school  till  you  get 
my  big  new  FREE  book  and. special  rate.  Largest  and 
most  successful  school  in  the  world  curing  all  forms  of  de- 
fective speech  bv  advanced  natural  method.  Write  tnda'* 

North-Western  School  for  Stammerers,  Inc.,  2331  Grand 
Ave.,  Milwaukee.  WIs. 

ALL  THE  PARTS  AND  PLANS 

75cts.  (No  stamps.)  Cloth  wings, 
any  color.  2 hours  FUN  making  it. 
Flies  75  feet.  Airplane  Circulet  4 
cts.  (stamps)  shows  7 other  models. 
Money  back  if  not  satisfied. 

NIFTY  NOVELTY  & TOY  CO. 
Mail  Order  Dept.,  Newark.  N.  J. 


SECRET  SERVICE 

Operatives,  Detectives  and  Investigators  are  in  big 
demand:  earn. big  salaries;  fascinating  work.  Be 
independent.  We  show  ..you  how  by  home  studv. 
Write  American  School  of  Criminology,  Dept.  B, 
Detroit,  Mich. 


Wonderful,  new  device,  guides  your  hand;  correcti 
yoor  writing  in  few  days.  Big  improvement  in  three 
hours.  No  failures.  Complete  outline  FREE., 
Write  C.  J.  Ozment,  Dept.  44  St.  Louis,  Mo* 


AUTOMATIC 


FIBRE 
LIMBS 

Easy  Payments— Do  Nature’s  Work.  AGENTS  WANTED 
who  wear  leg.  Good  Pay.  FREE  Fibre  Sample. 

Describe  Stump  to 

WORMAN  CO.  252-D  HENNEPIN,  Minneapolis,  Minn. 
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I Jewels  ^ 

I By  WILLIAM  M.  BUTTERFIELD 

I (Continued  from  page  258) 



Among  such  masses  on  the  earth  the  size 
of  the  crystals  range  from  a minute  speck, 
hardly  visible  under  the  microscope,  to 
huge  prisms  nine  feet  across  and  four  hun- 
dred feet  high.  The  shapes  are  almost  in- 
calculable in  the  number  of  their  varia- 
tions. But  there  are  only  about  seventy- 
two  elements,  each  of  which  form  its  sepa- 
rate family  design,  as  of  course  there  is 
only  about  this  number  of  primary  shapes. 
Some  kinds  are  formed  under  enormous 
pressure,  as  the  diamond  beneath  the  earth’s 
surface;  some  harden  slowly  like  basalt; 
others  form  quickly  like  ice.  All  are  pro- 
duced by  a common  mechanical  process  in 
which  the  loss  of  heat  in  a liquid  is  the 
principal  cause. 

Heat  in  various  degrees  required  for 
making  the  transformation  causes  every 
known  mineral  substance  to  assume  at 
least  two  forms,  a liquid  and  a solid,  not 
to  mention  a third  form  (gas  or  vapor) 
which  all  mineral  substances  are  at  some 
period  compelled  to  take,  but  which  does 
not  usually  enter  into  the  process  of  crystal- 
lization. These  three  forms  of  matter,  as 
all  the  combined  substances  of  the  earth 
are  called,  are  seen  in  panoramic  splendor 
in  the  sky,  or  in  the  oceans  and  fresh  water 
bodies  that  form  nearly  four-fifths  of  the 
earth’s  surface. 

It  will  be  interesting  to  examine  these  in 
order  that  we  may  better  understand  how 
force,  such  as  heat,  gravitation,  cohesion 
and  such  agents  in  mass  are  called,  act 
upon  matter.  The  blue  of  the  sky,  the 
ever-changing  clouds,  the  mists,  fogs  and 
dews  illustrate  for  us  different  densities  of 
water  vapor.  We  have  all  observed  vapor 
in  the  act  of  forming ; we  have  seen  it 
change  into  the  various  stages  under  the 
heat  of  the  sun,  and  we  understand  from 
these  common  observations  that  heat  can 
and  will  convert  water  into  vapor.  Water, 
therefore,  in  its  rarest  form  (as  we  see  it 
in  the  blue  vapor  gas  of  the  atmosphere) 
presents  to  us  an  understandable  example  of 
matter  in  a gaseous  form. 

Commencing  with  this  gas,  nature  re- 
duces in  gradual  stages  the  high  degree  of 
heat  that  is  responsible  for  it,  and  soon  we 
see  a series  of  reverse  changes.  First, 
light,  fleecy  clouds ; then  thick,  heavy,  black 
masses ; and  finally  a fall  of  rain.  Having 
reached  this  stage  we  see  water  as  a liquid, 
the  form  we  best  know.  But  with  still 
lessening  degrees  of  heat  we  shall  see 
water  form  into  ice  which  is  the  third  or 
solid  form. 

One  is  always  surprised  at  these  changes, 
and  it  never  seems  possible  that  water  can 
be  converted  first  in  one  direction  and  then 
in  an  entirely  different  one  without  being 
destroyed.  Let  us  review  this  interesting 
part  of  the  story  and  observe  the  simple 
mechanical  movements  that  cause  the 
changes  and  preserve  water  from  destruc- 
tion. 

Water  is  a compound  formed  of  two 
elements — hydrogen  and  oxygen  and  each 
element  is  composed  of  countless  invisible 
and  extremely  minute  particles  called 
atoms.  These  atoms  are  indestructible  and 
are  always  separated  from  each  other  by 
a kind  of  matter  called  ether.  Each  atom, 
according  to  its  kind,  is  supplied  with  two 
or  more  attracting  poles  that  somehow  at- 
tract atoms  to  each  other.  Therefore,  the 
tendency  of  all  atoms  of  the  same  element 
is  to  fly  towards  the  others,  thus  forming 
as  compact  a mass  as  the  forces  which  con- 
trol them  will  allow.  In  compounds,  such 
as  water,  the  atoms  of  one  element  have 
what  is  called  an  affinity  for  those  of  an- 
other, and  form  compound  particles  called 
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foreman  says 

“1  suppose  it’s  because  I used 
them  myself  when  I was  at  the 
bench,  but  it  does  seem  as  though  the 
best  men  in  the  shop  have  a prefer- 
ence for  Starrett  Tools. 

“Of  course,  most  of  them  sort  of 
got  into  the  habit  of  relying  on  Star- 
rett for  fine  work  when  they  were 
apprentices  and  journeymen. 

“Speaking  of  apprentices  — that  little  red 
book  there,  ‘The  Starrett  Book  for  Machinists’ 
Apprentices,’  has  saved  me  more  time  and 
helped  more  young  fellows  to  learn  how  to  do 
things  right  than  anything  else  in  the  shop. 

“When  a young  lad  asks  me  how  to  do 
this  or  that,  I usually  tell  him  or  show  him, 
and  then  ask  him  if  he  has  one  of  those  books. 
I’ve  noticed  that  as  soon  as  he  gets  one  of 
them  he  doesn’t  have  half  so  many  questions 
to  ask. 

“Starrett  gets  out  another  book,  'The 
Machinists’  Data  Book,’  that’s  just  about  as 
big  a help  to  the  experienced  machinist.  It’s 
got  all  the  tables  and  formulas  and  so  on  that 
he  ever  needs,  and  it  isn’t  cluttered  up  with 
a lot  of  engineers’  stuff  that  he  doesn’t  use. 

“Yes,  I bought  one  of  each  of  the  books 
down  at  the  hardware  store,  as  soon  as  they 
caire  out.  They  cost  me  seventy-five  cents 
each,  but  they’re  worth  it.” 

The  L.  S.  Starrett  Company 

THE  WORLD  S GREATEST  TOOLMAKERS 
Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 

Machinists  the  world  over  have  put 
their  faith  in  the  accuracy  of  Starrett 
Tools  for  thirty-nine  years.  Write  for 
illustrated  Catalog  No.  2L  t<i 
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k,  -I  / SPECIAL 

I 1/4 

/ ^ J.P.,  I750  R.P.M.I 
Complete,  cofj.  plug  and  policy  M 

MONEY  BACK  ’ GUARANTEE 

CUIDDIHA  TCDIIC*  11%  required  on  all  orders.  Balance  C.  0.  D.  by 
^nirnilU  icnind*  Express.  Sight  draft  wilh  Bill  ei  Leding  altaefiod  by  height 

8 MANUFACTURERS’  DISTRIBUTER 

* CHAS.  H.  JOHNSTON,  Box  12,  West  End,  Pittsburgh,  Pa. 


WASHING  MACHINE  MOTORS 

Suitable  tor  A A A *7  £ 
operaiing  A ■ J ■*  / ■! 

Small  Com-  ▼ m.  * * ^ 
presson.-Coffee  MB  Paali 
Grinders.Boltl0  . „ , 

Washe-s.  F.  c.  R>t- 


Single  Pnase  Motors 

110-220  volts,  A.  C.,  60  cycle 
1800  R.  P.  M.  with  pulley 
if.  H.  P.,  HI  volts.  Indue-  Kf\ 

*/4  lion,  full  load  starl  • • 

1 /a  HO-320  volts.  In*  O ItH 

"y2  ^“*1 1®*** 

1/a  H.  P..  HI-220  volts, re-  CCO 
1/2  putilon,  for  compressor 

i H.  P„  111-221  volts,  repaf.  CA 

■ Sion,  Willi  sliding  base  * . 

2H.  P„  111-221  volts.  1 ^ CA 

repulsion,  sfiding  bsse  Y 1 1 0 

3 H.  Ph  110-220  veils,  ^1  yfO  <^A 

repulsion,  sliding  base  ▼ X 

5 H.P.,  110-220  volts,  ^iQA  CA 

repulsion,  iliding  base  V 1 


Charging  Generators 

Suitable  for  all  lighting.  Battery 
Charging  and  Power 
Requirement!. 

I veils,  10  amp.  - $19.50 
IS  veils,  10  amp.  .•  $24.50 
41  volli,  t imp;  . $31.50 
HO  V,  Vh  imp.  • $31.50 
110  veHs,b  amp.  • $46.50 
40  volts,  10  amp.  • $78.50 

tl0nlli,1limp..  $106.50 
HO  votli,  !S  imp.  $146.50 

Moving  Picture  Are 

Generator  M v.,  IS  a.  ^ 1 UO*OU 


Polyphase  Motors 

2 and  3 phase.  A.  C.,  220  v. 
COc.,  1750R.P.M.,  complete 
with  base  and  pulley. 

’4  H.P.  - $46.50 
1 B.P.  - $64.00 
2B.P.  . $81.00 

3 HP.  - $96.00 

SUP.  $112.00 

1 H.  M|h  ipeeil,  i699 
R.P.M, MOV  <?n 

IpOiSBonly. 


Battery  Charging  Outflis 

To  operate  on  A.  C.,  60  cycle,  single 
phase.  Voltage  as  specified.- 

H0-M0v..A.C.,ISI«iHi,  »CQ  RO 
IS  V..  Kilb  twilclitioud  • 

HO-MO  V..  A.C.,  ISO  »1H>,  CCQ  CA 
aO  w.»illi  twilchboiril  • 

Ho-aao  V,  AC.,  I7S  willl,  tco  .<>n 
M volts, with  awllthhoiid 

HO-aaiv.,A.C,H«waUi,.  0.QQ  RSH 
as  vollt.  *iih  iitilobboird  S>00*“'' 

220  vollt,  a pbiio,  101  wiHi,  427  C nn 
24  V..  vrilhoul  inilebboltdV  # 
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“Here’s  Where  We 
Got  Our  Start” 

“Look,  Nell — this  coupon  ! Remember 
the  night  you  urged  me  to  send  it  in  to 
Scranton  ? Then  how  happy  we  were 
when  I came  home  with  the  news  of  my 
first  promotion  ? We  owe  it  all,  Nell,  my 
place  as  Manager,  our  home,  our  com- 
forts—to  this  coupon.” 

Thousands  upon  thousands  of  men  now 
know  the  joy  of  happy,  prosperous  homes 
because  they  let  the  International  Corre- 
spondence Schools  prepare  them  in  their 
spare  time  for  bigger  work.  You  will  find 
them  in  city,  town  and  country— in  office, 
factory,  sliop,  store,  mine  and  mill,  on 
farms  and  on  railroads. 

There  are  clerks  who  became  Advertisiner  Man- 
agers, Salesmen  and  Executives ; carpenters  who 
became  Architects  and  Contractors ; mechanics 
who  became  Engineers  and  Electrical  Experts  ; 
men  and  boys  who  rose  from  nothing  at  all  to 
splendid  responsible  positions. 

• More  than  a million  men  and  women  in  the  last 
29  years  have  advanced  themselves  in  position 
and  salary  through  I.  C.  S.  help.  More  than  100,- 
000  are  studying  right  now.  You  can  join  them 
and  get  in  line  for  promotion. 

The  first  step  to  success  in  the  I.  C.  S.  way  is  to 
choose  your  career  from  this  list  and  mark  and 
mail  this  coupon  here  and  now. 


-TEAR  OUT  HERE ■ 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6241,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X. 


3 ELECTRICAL  ENGINEER 
3 Electrician 

B Electric  Wiring 
Electric  Lighting 
^ Electric  Car  Running 
3 Heavy  Electric  Traction 
□ Electrical  Draftsman 
3 Electric  Macblne  OeslgDer 
3 Telegraph  Expert 
3 Practical  Telephony 
3 aiEOIIANlCAL  ENGINEER 
_)  Mechanical  Draftsman 
□ Ship  Draftsman 
3 Machine  Shop  Practice 
□ Toolmaker 
□ Gas  Engineer 
□ CIVIL  ENGINEER 
3 Surveying  and  Mapping 
□ MINE  KOKFM'N  ORENG'R 
□ ARCHITECT 
3 Architectural  Draftsman 
□ PLUMBING  AND  HEATING 
□ Sheet  Metal  Worker 
□ Navigator 


□ OHEMKIAL  ENGINEER 

□ SALESMANSHIP 

□ ADVERTISING  MAN 
Q Window  Trimmer 

C Show  Card  Writer 

□ Outdoor  Sign  Painter 

□ RAILROADER 

□ ILLUSTRATOR 

□ DESIGNER 

□ BUSINESS  MANAGEMENT 

□ Private  Secretary 

□ BOOKKEEPER 

Q Stenographer  and  Tjpist 

□ Cert.  Pub.  Accountant 
Q Traffic  Management 
_ Commercial  Law 

□ GOOD  ENGLISH 

Q STATIONARY  ENGINEER 
C CIVIL  SERVICE 
C Railway  Mail  Clerk 
Q Textile  Overseer  or  Snpt, 

□ AGRICULTUUF.  |P  Spanish 


Q PonItrjRalsing 
Antomoblles 


IQ  French 
□ Italian 


Name 

Present 

7-26-19 

Street 

State 

Discover  Your  Talents ! 

Why  is  it  that  some  men  make  a success  of  every- 
thing they  touch  while  others  work  their  lives  out. 
and  remain  failures? 

Wliy  is  it  that  some  climb  to  the  heights  with  little 
effort  while  others  plod  along  for  a lifetime  in  the 
same  old  rut? 

It’s  not  luck,  nor  pull— it's  knowing  how  to  direct 
your  energies  most  effectively.  It's  discovering  where 
your  talents  lie,  and  putting  all  your  efforts  along  the 
lines  where  you  can  succeed. 

Don’t  struggle  along  any  longer,  against  your  own 
personality. 

Let  Dr.  S.  S.  George,  the  eminent  psychologist  and 
former  XJ.  S.  Array  expert,  help  you  discover  your 
talents.  Dr.  George  has  made  his  lifework  the  analy- 
sis of  men’s  abilities. 

His  mental  and  vocational  analysis  course  with  1,500 
vocations  classified,  will  be  mailed  to  you  on  approval. 
Don't  wait  a single  day.  Get  in  touch  with  your 
abilities.  This  service  may  be  worth  thousands  of 
dollars  and  invaluable  happiness  to  you.  Send  only 
$3.00  for  complete  course  and  lists. 

MONEY  REFUNDED  IF  NOT  SATISFIED 

At  the  end  of  5 days,  if  you  aie  not  completely 
satisfied,  we  will  refund  your  money  in  full. 

_Vocational  Guidance  Institute.  2255  Broadway.  N.  Y. 
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molecules.  The  molecules  of  water  are 
composed  of  two  atoms  of  hydrogen  and 
one  of  oxygen. 

This,  in  brief,  is  a description  of  the 
structure  of  water.  Now,  if  in  our  imagi- 
nation we  place  the  molecules  apart  or  cause 
them  to  come  together  just  as  we  actually- 
can  a cupful  of  small  pebbles,  we  may  form 
a mental  picture  of  the  mechanical  move- 
ments that  are  responsible  for  the  different 
degrees  of  density  of  substances,  causing 
the  three  forms  of  water.  These  bodies 
are  the  furthest  apart  as  vapor  gas,  semi- 
distant  as  water  and  nearest  when  it  has 
been  converted  into  ice.  One  can  also  sec 
clearly  that  these  movements  can  go  on 
forever  without  destroying  water. 

Because  water  has  proven  such  a con- 
venient substance  for  illustration,  let  us  go 
a little  farther  with  it.  We  have  seen  that 
compound  liquids  have  molecules  composed 
of  atoms  of  its  different  elements.  These 
molecules  can  be  destroyed  by  the  atoms 
separating  of  their  own  will  or  energy ; 
that  is,  they  appear  to  have  an  action  more 
resembling  vital  force  than  a mere  mechani- 
cal or  automatic  movement,  but  only  no- 
ticeable at  the  time  liquids  freeze  or  turn 
into  solids  the  time  when  atoms  are  close 
together. 

It  is  at  this  time  that  nature  constructs 
her  crystals,  and  it  is  in  the  construction 
of  these  forms  that  the  atoms  show  their 
peculiar  powers.  So  far  as  we  are  able 
to  learn  from  observation,  they  are  all 
formed  in  the  same  way  and  all  appear, 
when  observation  is  possible,  to  be  en- 
dowed with  constructive  powers.  By  this 
we  mean  that  the  billions  of  individuals  of 
any  one  of  the  seventy-two  or  more  ele- 
ments will,  under  like  conditions,  develop 
shapes  that  are  taken  only  by  members  of 
their  family.  This  constructive  power  in 
each  form  is  entirely  the  product  of  the 
mechanically  controlled  atoms  of  the  ele- 
ment. 

In  a compound,  when  freezing,  the  atoms 
in  the  molecules  are  made  to  lose  their 
affinity  for  each  other  and  fall  apart,  thus 
destroying  the  molecules.  Then  the  atoms 
of  each  element  fly  to  its  kind  to  arrange 
themselves  in  the  order  necessary  to  form 
their  family  crystals,  and  this  change  is 
remarkable  for  these  bodies  do  not  exist 
in  a separate  state  in  liquid  or  in  gas.  We 
can  see  the  effects  of  these  independent 
movements  if  we  examine  crystal  forma- 
tion under  a lens.  In  the  orderly  develop- 
ment of  the  forms,  growths  show  the 
mathematical  exactness  with  which  each 
atom  attaches  itself  in,  what  would  seem, 
its  self-appointed  position.  It  is  in  this 
manner  that  the  elements  of  a compound 
develop  their  independently  formed  crystals. 
In  the  next  process  there  are  two,  the_  dry 
and  the  wet.  These  forms  feed,  as  it  is 
called,  from  the  liquid ; that  is,  the  atoms 
continue  to  attach  themselves,  thus  form- 
ing large  or  small  crystals. 

Living  stone  is  not  an  idle  thought,  for 
many  stones  or  other  solids  grow  in  the 
manner  we  have  described.  The  crystals 
show  various  other  indications  of  that 
m}'sterious  something  which  we  are  pleased 
to  call  vital  force  or  life.  They  are  in- 
fluenced by  geographical  location,  for  in- 
stance, and  to  such  an  extent  that  experts 
can  tell,  by  certain  locally  influenced  de- 
velopment in  members  of  a single  element, 
the  locality  in  which  they  were  created. 
Vibration,  concussion,  galvanic  or  electrical 
currents,  not  to  mention  heat  in  various 
degrees,  have  their  share  of  influence  also. 
Then  they  show  many  characteristics  that 
are  usually  thought  to  be  only  the  rightful 
possession  of  the  highly  developed  animal 
and  plant.  Some  are  peaceful,  unassum- 
ing, defenseless ; others  are  warlike,  thus 
eating  into,  bending  or  entirely  destroying 
the  growth  of  others ; then  there  is  the  ob- 
noxious parasite,  living  at  the  expense  of 
its  host. 

But  we  have  seen  that  the  crystal,  a mere 
product  of  atoms,  is  not  really  endowed 


The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a gentle  massage. 
Can  be  used  with  or  without  electric  current. 

All  users  of  the  Lek-Tro  Shav  speak  well  of  it 

A barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal." 

A home  user  says — "The  most  pleasing  shave  I've 
ever  had  in  my  life.  Shaves  my  face  closer  than  I 
used  to  shave,  but  there  is  no  after  irritation  or  111 
effects  as  I usually  get  from  another  razor." 

No.  1 Made  for  use  from  Light  Socket. 
No.  2 Made  for  use  from  Dry  Battery. 
Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Razor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

729-31  West  Broadway,  Council  Bluffs,  Iowa 


Navigation 

Taught  by 
Mail 

Bo  a ship  officer 
in  merchant  ma- 
rine— e a r n big 
money  — see  the 
I world.  Captain 
] War  ren  Shep- 
'pard's  Course  on 
Ocean,  Coast  and 
Lakes  Navigation 
ready.  Officially  adopted  by  the  U.  S.  Navy.  Endorsed 
by  Merchant  Marine.  Merchant  ship  officers  earn  up  to 

$412  per  month  and  expenses 

Whether  you  are  on  the  sea  or  intend  to  go,  enroll 
now’.  Send  today  for  valuable  illustrated  booklet, 
"Your  Future  is  on  the  Seven  Seas."  It  is  free. 

WORLD  TECHNICAL  INSTITUTE 
Dept.  **£**,  Fuller  Building,  Jersey  City,  N.  J. 


Charge  Storage  Batteries 

For  Convenience  or  Profit 


From  any  alternating  current  lamp  socket  with 
the  Cambridge  Rectifier.  For  home  or  garage 
use.  As  simple  as  turning  on  a lamp  and  fully 
guaranteed. 

Quickly  saves  its  cost  and  doubles 
the  life  of  your  battery.  Always 
ready  when  you  want  it.  Rec 
tifler  Bulletin  R sent  on 
request. 

Bulletin  Y of  Wire- 
less Telegraph  Appa- 
ratus sent  for  3 cent 
stamp. 

Clapp-Eastham  Co. 

131  Main  St. 

Cambridge,  Mass. 


The  Cambridge  Bat- 
tery  Charger,  Price 


TELEGRAPHY 


Both  wire  and  wireless,  and  Station  Agency  taught 
thoroughly  and  quickly,  BIG  WAGES  NOW  PAID, 
some  of  our  recent  graduates  procuring  $138.00  per  month 
to  start.  Great  opportunities  for  advancement.  Our  school 
the  oldest  and  largest — annual  enrollment  600  students. 
Endorsed  by  railway,  telegraph,  wireless  and  government  offi- 
cials. Expenses  low — chance  to  earn  part.  Catalog  free.  Write. 

DODGE  INSTITUTE,  22nd  St.,  Valparaiso,  Ind. 


LightingFixtures 

Ready  to  Hang 

(Direct  from  Manufacturers) 
Completely  wired,  including  glass- 
ware. New  designs. 

Send  for  catalogue  No.  18 

ERIE  FIXTURE  SUPPLY  CO. 
Sta.  C Erie,  Pa. 


An  HOUR  a DAY 

MHKE  YOUR  SPARE  TIME  PAY! 

Take  subscriptions  for  ELECTRICAL  EX- 
PERIMENTER. It’s  easy — every  electrical 
man  wants  ELECTRICAL  EXPERIMENTER 
— and  we’ll  pay  you  well.  Write  now  to 

Subscription  Department 
ELECTRICAL  EXPERIMENTER,  233  Fulton  St.,  N.  Y. 
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YOU  can  Easily  BUILD  This  PHONOGRAPH 


TREMENDOUS  SAVING  IN  COST 
You  don’t  need  to  be  a cabinet 
maker.  We  have  made  it  an 
easy  and  a pleasant  job  with 

Our  Simplified  Plans  IVjrS 

diagrams,  motor,  ready-built  horn,  cabinet 
pieces  and  all  metal  parts  complete.  You  do 
the  assembling,  6 models  to  choose  from. 

A few  hours’  work,  and  you  will  have  as 
fine  a type  of  phonograph  as  any  produced, 
and  at  a price  away  below  what  you  would 
pay  in  a store. 

KEEP  THE  SAVINGS  IN  YOUR  POCKET 

Machines  play  all  records,  have  a wonderful  tonal 
quality,  excelled  by  none.  No  need  now  for  any 
family  to  be  without  a phonograph  because  of  the 
cost.  .TT-IE  MAKAFONE  solves  the  problem. 
BUILD  IT  YOURSELF  AT  LESS  THAN  ONE- 
FOURTH  REGULAR  COST,  but  equal  to  the 
high  priced  cabinet  machines.  Free  Records  with 
each  outfit.  SEND  TODAY  FOR  FREE  CATA- 
LOG and  full  particulars  of  our  wonderful  offer. 
Many  a manufacturer  got  his  start  in  this  way. 
Why  not  you?  Build  machines  and  sell  .to  your 
frien  ds. 

Agents  Attention  and 

sell  these  machines  from  our  plans  at  a profit  of 
$50  to  $75  each.  Others  are  selling  two  and  three 
a week.  Here  is  your  opportunity  to  make  big 

money  and  become  __  

i n d c p e n dent.  l Modern  Phonograph  Supply  Co. 
Pleasant  and  prof-  ■ 298  Springer  Bldg, 

itable  work.  * Clinton  St.,  Chicago,  III, 

Gentlemen:  Please  send  me  full 

particulars  of  your  Makafone  prop- 


Send  Coupon,  Now — T’o-t/ayj  usitioii,  without  obligatiou  to  me. 


MODERN  PHONOGRAPH  SUPPLY  CO. 

298  Springer  Bldg.,  313  So.  Clinton  St..  Chicago. 


I 


, Address State. 


HEAR  CARUSO  IN  YOUR  HOME 

Send  $1  Only 


Greatest  Phonograph 
Bargain  Ever  Offered 

This  is  your  opportunity  to  buy  direct  from  the  manufacturer 

Wonderful  $25  Phonograph  for  $10.98 

Plays  all  Makes  of  Records 
Any  Size  or  Cut 

and 

Coupon 


Send$l 


Extra  loud,  clear,  sweet-toned 
sound  box,  silent,  powerful 
spring  motor,  automatic  regula- 
tor, starter  and  stopper.  Cabinet 
finished  in  Colonial  mahogany. 
The  metal  parts  highly  nickeled. 
Will  last  a life  time  and  is  fully 
guaranteed  in  every  respect.  Phono- 
graph will  be  shipped  upon  receipt  of 
$1.00;  you  pay  the  balance,  $9.98,  after 
you  get  the  phonograph. 


with  independent  action,  and  that  which  it 
seems  to  do  voluntarily  is  really  the  result 
of  atoms  performing  their  functions.  We 
have  followed  the  course  of  atomic  move- 
ment from  the  formation  by  these  bodies 
of  vapor-gas,  of  water  and  from  water  to 
the  formation  of  crystals.  Let  us  now  go 
a step  farther. 

We  will  take  ice  as  an  illustration  of 
the  method  of  solids  forming  from  the  in- 
dividual crystal.  Water  is  a mineral  species 
and  its  crystals  are  hexagonal  or  six-sided ; 
these  form  into  compound  stellate  or  star- 
shaped forms.  Ice  is  transparent  owing  to 
the  close  contact  of  the  crystals  which  com- 
pose it;  this  makes  the  individual  crystals 
blend  so  as  to  render  the  mass  optically 
as  well  as  mechanically  continuous.  Look- 
ing at  a piece  of  ice,  therefore,  we  do  not 
see  the  crystals,  altho  we  CAN  see  the 
stellate  compounds  at  the  moment  the  ice 
starts  to  freeze  quite  plainly.  A block  of 
ice  may  be  described  as  growing  from  a 
single  stone,  thus  the  atom  attracting  other 
atoms  and  developing  a hexagonal  crystal ; 
this  crystal  forming  with  others  a stellate 
form  and  the  stellate  form  building  with 
others  the  block  of  ice. 

If  the  reader  will  glance  at  our  chart 
of  drawings  he  will  obtain  a fairly  compre- 
hensive idea  of  crystal  shapes.  In  the 
upper  left-hand  corner.  Fig.  8,  are  six  snow 
crystals  showing  compound  forms  some- 
what like  the  ice  crystal  spoken  of  above. 

All  of  the  various  elementary  forms  are 
divided  by  certain  mechanical  influences 
into  three  common  kinds  of  growth,  the 
needle  or  hair  varieties  (Figs.  9,  10,  11,  15) 
or  a filamentous  arrangement  of  the  stones  ; 
the  prismatic  or  knotted  varieties,  of  which 
many  forms  resemble  the  polished  jewels 
of  man ; and  the  flat  or  leaf  kinds,  illus- 
trated by  the  scale-like  crystals  of  mica 
(Figs.  8,  12,  13,  18). 

The  sharp  edges  of  these  geometrical 
forms,  their  high  finish  and  brilliantly 
smooth  surfaces,  together  with  their  ma- 
chine-made appearance,  make  crystals  al- 
waj^s  seem  as  tho  a product  of  some  human 
creative  genius  rather  than  the  work  of 
nature.  When  one  observes  growing  crys- 
tals as  one  may  in  salt,  borax  or  sugar 
solutions,  the  exhibition  of  Nature’s  jewel 
building  is  made  doubly  interesting  by 
knowing  something  of  the  methods  that 
are  used.  The  interest  in  a diamond  is  in- 
creased when  one  knows  that  it  is  formed 
in  the  manner  we  have  described  and  not 
cheapened  by  knowing  that  rock  crystal, 
glass  or  ice  is  formed  in  much  the  same 
wa3".  Altho  there  are  many  solids,  combi- 
nations of  particles  or  invisible  grains  re- 
created by  Nature  or  by  man,  the  original 
materials  of  which  they  are  composed  was 
made  from  liquids  in  the  form  of  crystals. 
And  all  can,  like  ice,  be  reconverted  into 
liquid  or  gas  to  undergo  a common  read- 
justment which  the  Creator  has  provided. 


EDISON  MEDAL  PRESENTATION. 

The  annual  meeting  of  the  American  In- 
stitute of  Electrical  Engineers  was  held  in 
New  York  in  the  Auditorium  of  the  Engi- 
neering Societies  Building  on  May  21,  1920, 
at  8 :30  P.  M. 

On  this  occasion  the  Edison  Medal  was 
presented  to  Mr.  W.  L.  R.  Emmet  “for  In- 
ventions and  Developments  of  Electrical 
Apparatus  and  Prime  Movers”  in  accord- 
ance with  the  award  of  the  Edison  Medal 
Committee  of  the  Institute. 

The  program  for  the  Edison  Medal  pres- 
entation included:  1,  The  Edison  Medal, 

]>y  Carl  Hering,  Chairman  Edison  Medal 
Committee ; 2,  Achievements  of  W.  L.  R. 
Emmet,  by  H.  W.  Buck ; 3,  Presentation 
of  the  Medal,  by  Calvert  Townley,  Presi- 
dent A.  I.  E.  E. ; 4,  Response,  by  W.  L.  R. 
Emmet. 

Non-members  of  the  Institute  including 
ladies  were  cordially  invited  to  attend  this 
meeting. 


Plays  Victor,  Columbia,  Edison  and 
Emerson  Records 

Send  $1.00  today 

Columbia  Sales  Company 

53  Academy  St.,  Dept.  690,  Newark,  N.  J. 


CUT  OUT  AND  MAIL  AT  ONCE. 
COLUMBIA  SALES  COMPANY 

53  Academy  St.,  Dept.  690,  Newark,  N.  J. 
Gentlemen:  Enclosed  find  $1.  Ship  at  once  one  guar- 
anteed phonograph.  If  satisfactory,  I agree  to  pay  the 
balance.  $9.98,  after  I receive  the  machine.  If  not  satis- 
factory I will  return  the  same,  and  you  will  refund  my 
money. 

Name  

Address  


.JUST  WHAT 


YOU  WANT 


PN  SCA  FARM\J 


OR  RANCH 


ONLY 

99  Cents 


ACHROMATIC  TELESCOPE  MADE  UPON  NEW  SCIENTIEIC  PRINCIPLES. 

Positively  such  a good  Teieseope  was  never  sold  for  this  price  before.  Eastern  Telescopes  are 
made  hy  one  of  the  largest  manufacturers  of  telescopes  in  America;  we  control  entire  production; 
measure  closed  8 inches  and  open  over  214  feet  m 4 sections.  They  are  nicely  brass  bound,  with 
scientifleally  ground  lenses.  Guaranteed  hy  the  maker.  Every  so.iourner  in  tlie  country  or  at  the 
seaside  resorts  should  certainly  secure  one  of  these  instruments,  and  no  fanner  should  be  without 
one.  The  sceneiT  just  now  is  beautiful.  .A  Teieseope  will  aid  you  in  taking  views.  Obiects  are 
brought  to  view  with  astonishing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaid,  for 
only  99  cents.  Our  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  This  Is  a grand  offer 
ami  you  should  not  miss  it.  We  warrant  each  telescope  just  as  represented  or  money  refunded. 
Send' 99  cents  today.  To  dealers  6 for  Four  Dollars. 

EASTERN  NOVELTY  CO.,  DEPT.  67,  172  D.  93d  STREET,  NEW  YORK. 
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“The  100% 
WIRELESS 
MAGAZINE” 

RADIONEWS 
now  in  its  second 
3'ear  holds  the  field 
undisputedly  as  the 
greatest  radio  mag- 
azine in  print  today. 
In  point  of  circula- 
tion, number  of  arti- 
cles, illustrations, 
RADIO  NEWS 
leads  all  other  wire- 
less magazines.  The 
July  issue  has  72 
pages  ; there  are  sev- 
enty-four separate 
purely  radio  articles 
and  107  illustrations. 
Oi'er  forty  thousand 
copies  zvere  printed 
and  circulated. 

20c 

The  Copy 

$2.00 

A year 

Canada  and  Foreign 

$2.50  A year 


Each  issue  of^ 
RADIO  NEWS  1 
contains  72  pages  S 
(or  more)  and  an  S 
artistic  cover  in  two  B 
colors.  The  illustra-  M 
tions  average  120  p 
every  month  and  H 
there  are  from  60  to  M 
80  up-to-date  arti-  B 
cles,  some  by  our  H 
greatest  radio  scien-  g 
tists,  in  every  issue.  M 

THIRD  $100.00  I 
RADIO  PRIZE  I 
CONTEST  I 

A new  radio  contest.  The  ^ 
third  one  offering  $100.00  ^ 
in  prizes  began  in  our  May  ^ 
issue.  = 

For  Full  Particulars,  See  ^ 
JUL  Y Issue  of  = 

RADIO  NEWS  J 

Send  20c  for  g 
Sample  Copy  Today  ^ 

-—-SPECIAL  OFFER ^ 

Gentlemen:  j 

Please  enter  my  subscrip-  I 
tlon  for  It  A D I O NEWS  i 
for  the  term  of  one  | 
year  for  which  1 enclose  here-  \ 
with  $2.00.  As  a special  of-  j 
fer  you  will  also  send  me  | 
for  25c  extra  your  great  . 
Wireless  Course  containing  160  | 

pages,  350  illustration^  size  I 
6%  X 10"  with  fine  flexible  | 
cloth  cover.  I have  written  ■ 
my  name  and  address  in  * 
margin.  • 


Here  Ore  3 Books  You  Should  Have 


Read  This  Special 
Offer 

For  a limited  time  we  will  send  all  three  for  only 
50c  when  included  with  a one-year  subscription  to 
ELECTRICAL  EXPERIMENTER  (Science  & In- 
vention). This  offer  is  limited it  may  be  with- 

drawn at  any  time.  Don’t  wait,  get  these  books 
NOW  and  guarantee  yourself  twelve  wonderful 
numbers  of  the  "EXPERIMENTER.” 

Any  amateur  in  the  "wireless  game”  can  easily 
construct  a complete  sending  and  receiving  sta- 
tion, and  will  have  his  choice  of  many  varieties 
after  reading  these  wonderful  books. 

Remember,  all  three  will  be  sent  you  postpaid 
just  as  soon  as  we  receive  your  subscription  and 
50  cents  toward  the  cost  of  the  books. 


How  to  Make  Wireless  Receiving  Apparatus 

A wonderful  book  for  the  man  who  would  construct 
his  own  apparatus.  Size  5(4  ^ 7(4  inches.  Containing 
I 00  pages  and  90  illustrations.  Compiled  of  the  writ- 
ings of  twenty-five  Radio  experts.  Every  amateur  should 
have  this  book  in  his  wireless  room. 

How  to  Make  Wireless  Sending  Apparatus 

In  every  detail  equal  to  “How  To  Make  Wireless  Re- 
ceiving Apparatus.”  Size  5(4  x 7(4  inches.  Contain- 
ing 100  pages  and  88  illustrations.  Dealing  at  length 
on  Quenched  Spark  Gaps,  Rotary  Gaps,  and  Oscillation 
Transformers. 

EXPERIMENTER  PUBLISHING  CO..  Inc. 

Book  Department 

236  Fulton  Street.  New  yorh  City,  N.  V. 


Design  and  Construction  of  Audion  Amplifying 
Transformers— Radio  and  Audio  Frequency  Type 

by  E.  T.  Jones,  late  Associate  Editor  of  RADIO  NEWS, 

a wonderful  book the  only  one  of  its  kind  in  print 

should  be  on  the  shelf  within  easy  reach  of  every 
amateur.  Every  line  of  this  book  is  written  so  that  you 
can  understand  it.  Every  detail  in  the  manufacture  and 
construction  of  Audion  Amplifying  Transformers  is 
described  at  great  length.  Never  before  have  these 
instruments  been  described  in  print.  They  have  always 
been  considered  strictly  a "trade  secret.”  The  book 
contains  many  illustrations  and  diagrams  that  make 
it  a simple  matter  to  build  the  Transformers  described. 

f”  E^ERIMENTER  PUBLISHING  CO.,  Inc.,  — — — - — 

* 236  Fulton  St.,  New  York,  N.  Y. 

j Gentlemen: — You  may  send  me  the  three  books  described  in 

! the  “Experimenter”  and  enter  mv  name  for  a year’s  subscription 
I to  the  ELECTRICAL  EXPERIMENTER  MAGAZINE  for  which  I 
- enclose  $3.50. 

J Name 

|i  Address 
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In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  “Patent  Advice” 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written  on. 


TELEPHOT. 

(392)  R.  M.  Thomson,  of  Foxton,  Colo.,  has 
the  following  to  say: 

I beg  to  submit  the  following  idea  for  seeing 
faces  at  a distance  by  electricity  and  would  be 
pleased  to  have  your  opinion  regarding  it. 

At  the  transmitting  end  the  image  is  thrown  on 
the  ground  glass  plate  (A)  by  the  lens  (B).  From 
here  it  is  reflected  by  the  mirror  (C)  (whose  re- 
flecting surface  is  about  one-sixteenth  of  an  inch 
wide  and  five  inches  long)  to  D. 

These  mirrors  (C,  D,  M,  N)  are  vibrated  as 
shown  in  the  upper  left-hand  corner  of  the  sketch. 
As  like  poles  repel  and  unlike  poles  attract,  the 
magnet  (1),  when  energized  by  an  alternating  cur- 
rent, will  vibrate  magnet  (2)  with  the  same  speed 
as  the  alternating  current.  E and  P should  have 
a current  of  about  five  cycles  and  F and  O about 
sixty-  C and  N vibrate  from  left  to^  right  and  D 
and  N vibrate  up  and  down.  The  idea  of  these 
vibrating  mirrors  is  to  send  part  of  the  picture 
over  the  wire  at  a time  and  to  reproduce  it  at  the 
receiving  end  so  quickly  that  it  appears  as  a com- 
plete picture  to  the  eye. 

The  picture,  now  condensed  into  one  ray  of 
light,  falls  on  the  selenium  cell  (H)  thru  a pin- 
hole (G)  in  the  form  of  impulses  which  are  sent 
over  the  wire  to  the  magnet  (1)  at  the  receiving 
end.  ^ This  magnet  attracts  K according  to  thfe 
electrical  impulses  and  interrupts  the  light  ray  from 
J.  The  light  ray  then  enters  the  dark  box  (L) 
thru  a pinhole.  Here  it  strikes  the  small  vibrating 
mirror  (M)  which  reflects  it  to  N and  to  the 
ground  glass  plate  (Q)  in  the  same  shape  as  on  A. 

The  alternators  for  circuits  1 and  3 of  course 
would  not  run  exactly  together  so  that  the  mirrors 
(C  and  D,  M and  N)  would  not  cover  the  same 
surface  of  the  picture  in  the  first  half  of  a cycle 
of  circuit  3 than  in  the  second  half.  The  ground 
glass  plate  (Q)  is  shaded  by  a second  box  (R) 
to  keep  the  interior  of  the  main  box  dark. 

A.  A very  interesting  idea,  which  might  be  de- 
veloped into  a working  model.  It  looks  feasible  on 
paper  and  we  thing  a patent  might  be  obtained  on 
same.  We  would  advise  our  correspondent,  how- 
ever, to  build  a model  by  all  means  first,  as  upon 
this  everything  hinges.  We  might  say  that  while 






V .X  a 


on  the  whole  the  idea  looks  new  and  original,  the 
scheme  of  the  vibrating  mirror  is  not  original,  hav- 
ing been  used  some  years  ago  by  the  Pole,  Szece- 
panik,  altho  we  do  not  know  whether  actual  models 
had  been  built  by  him  at  the  time. 

SHAVING  BRUSH. 

(393)  Geo.  Hortig,  Montreal,  Canada,  writes 
us:  “Could  you  give  me  advice  whether  a patent 

can  be  secured  on  a shaving  brush  as  per  illustra- 
tion. How  is  a patent  secured  and  is  there  any 
money  in  marketing  such  an  invention. 

A.  This  seems  to  be  a good  idea,  and  we  think 
it  will  fill  an  actual  want.  The  combination  of  the 
shaving  cream  tube  and  the  brush  in  connection 
with  the  automatic  dispenser  should  make  an  in- 
stant hit  with  the  average  man  who  has  to  shave 
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every  day  and  who  has  not  much  time  to  fuss 
around.  If  the  device  can  be  manufactured 
cheaply,  it  should  have  a good  demand.  We  would 
advise  our  correspondent  to  get  in  touch  with  a 
patent  attorney. 

AUTOMATIC  DOOR  OPENER. 

(394)  Robert  Klaus.  St.  Louis,  Mo.,  writes;  _ 

I enclose  several  sketches  for  an  automatic 
garage  door  opener  for  different  types  of  doors, 
and  the  same  plan  could  be  used  on  many  other 
types.  I would  like  to  have  you  tell  me  whether 
or  not  a patent  could  be  secured  on  this.” 


Before  disclosing  your  invention  to  any- 
one send  for  blank  form  “Evidence  of 
Conception”  to  be  signed  and  witnessed. 
A sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  “Evidence  of  Con- 
ception” sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a post 
card  will  do. 


255  OURAY  BLDG., 
WASHINGTON.  D.  C. 
“Originators  of  form  Evidence  of  Conception” 


TO  THE  MAN  WITH 
AN  IDEA 

I offer  a comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, fur  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B,  OWEN,  Patent  Lawyer 

164  Oweo  Building,  Washington,  D.  C. 
2276-8  Woolworth  Bldg.,  New  York  City 


TRADEMARKS 
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Before  disclosing  an  invention,  the  inventor  should  write  for 
our  blank  form  “EVIDENCE  ON  CONCEPTION.”  This  should  be 
signed  and  witnessed  and  if  returned  to  us  together  with  model  or 
sketch  and  description  of  the  invention  we  will  give  our  opinion  as 
to  its  patentable  nature.  Electrical  cases  a specialty. 

Our  illustrated  Guide  Book,  “HOW  TO  OBTAIN  A PATENT,” 

sent  Free  on  request.  Highest  References  Prompt  Attention  Reasonable  Terms 

iiiniiiiiiiMiiiitiiiiimiiimiMimiiiiiiiiiiiiimiiiiiiiiiiimMiiiiiniiiMiiiiiiiiiniiiiiiiiiiiiiiiiim  FREE  COUPON  iiiiiiiiniiiiiiiMiimiiiiiiiiiiiiimiiiiniiiiiniiiiiiiinimiiimimii'tiiiimi 

VICTOR  J.  EVANS  & CO.,  Patent  Attorneys 


iiiiniimiimiiiiiiimr 


Chicago  Offices: 
1114  Tacoma  Bldg. 


Name . 


Pittsburgh  Offices: 
514  Empire  Bldg. 
New  York  Offices: 


Philadelphia  Offices: 

135  S.  Broad  St. 

1001  Woolworth  Bldg. 
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THE 

WVENTOR-SKWUAL 
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Get  This  Book  ! 

Contains  first  hand,  practical  advice 
by  an  experienced  inventor.  NOT  on 
how  to  get  your  inventions  patented, 
but  how  to  dispose  of  them  after  pat- 
ented with  the  greatest  advantage  to 
you;  what  kind  of  agreements  protect 
you;  contracts  and  offers  to  avoid. 
Full  of  valuable  pointers;  every  page 
one  of  interest  and  advice. 

$1.50  will  bring  you  a copy  of 
THE  INVENTOR’S  MANUAL  OF 
VALUABLE  INFORMATION 
G,  E.  Perry.  Company,  Publishers 
Dept.  20  1328  Broadway  New  York 


ATENTS 
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1H  If  you  have  an  invention  and  desire  to  secure  a 
patent  send  for  our  Free  Guide  Book,  HOW  TO 
GET  YOUR  PATENT.  Tells  our  Terms,  Methods, 
pto.  Send  model  or  sketch  and  description  for  our  opinion 
of  Its  patentable  nature. 

RANDOLPH  & CO. 

Dept.  172  Washington,  D.  C. 

INVFNTORS HAVEN’T  YOU  SOME  IDEA 

tjiat  you  can't  just  work  outf 
Give  us  the  idea — we  will  develop  it  for  you.  Me- 
chanical and  electrical  ideas  developed.  Experts  in 
model  and  experimental  work  and  in  perfecting  in- 
ventions. Designing  and  building  labor-saving 
machinery  a specialty.  Get  in  touch  with  us— • 
we  can  save  you  money. 

ELK  MFC.  CO.»  INC. 

1926  Broadway,  New  York 


WILLIAM  C.  LINTON 
Consulting  Engineer  and  Patent  Attorney 

•'Inventor's  Adviser"  mailed  free  on  re- 
quest. Gives  full  information  as  to 
Patents,  Trade  Marks  and  their  Cost. 
OFFICES 

364  University  St.  919  F St.,  N.  W. 

Montreal,  Canada  Washington,  D.  C. 


Hand  Books  on  Patents,  Trade  Marks,  etc.,  sent 
free.  Our  70  years  of  experience,  efficient  service, 
and  fair  dealing,  assure  fullest  value  and  protec- 
tion to  the  applicant.  The  Scientific  American 
should  be  read  by  all  inventors. 

MUNN  & CO.,  622  Woolworth  Bldg.,  N.  Y. 
Tower  Bldg,  Chicago.  III.  622  F St.  Washington,  D.C. 
Hobart  Bldg.,  582  Market  St.,  San  Francisco,  Cal. 


PATENTS 


C.  L.  PARKER 
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amining  Corps.  U.  8. 

Patent  Office. 
PATENT  LAWYER 
McGill  Bldg. 
Washington,  0.  C. 
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Handbook  for  Inventors,  “Protecting,  Exploiting 
and  Selling  Inventions,**  sent  upon  request. 


Free  Book 


Contains  valuable  information  and  advice  to 
inventors  on  securing  Patents.  ' Send  model 
or  sketch  of  your  invention  for  Free  Opinion 
of  its  patentable  nature.  Prompt  service. 
‘ 20  years  experience.  Write  today. 
<TALBERT&  TALBERT  4287. TALBERT  BU^.WashingloD.D.C 


A.  The  scheme  contained  in  this  idea  is  a good 
one,  and  altho  we  think  it  is  rather  somewhat  com- 
plicated, we  believe  that  a patent  can  be  obtained. 
How  valuable  such  a patent  would  be  we  have  no 
means  of  knowing.  There  is  no  doubt  a demand 
for  automatic  door  openers,  particularly  cioors  used 
on  garages,  but  how  big  this  demand  is  we  have 
no  means  of  knowing. 


SPEEDOMETER. 

(395)  F.  Kilgore,  Largo,  Fla.,  writes  as  follows; 

The  invention  which  I w.ill  now  describe  is 
called  an  electric  speedometer.  Its  chief  use  would 
be  on  automobiles.  The  electric  current  would  be 
supplied  by  the  storage  battery  of  the  car.  For 
simplicity  1 will  describe  the  part  showing  distance 
first. 

At  the  front  wheel  of  the  auto  is  a circuit  maker 
which  completes  the  electric  circuit  three  times  for 
each  revolution  of  the  wheel.  For  different  size 
wheels  a different  ratio  would  be  employed  so  that 
the  auto  would  travel  four  feet  ahead  for  each  com- 
pletion of  the  circuit.  In  the  circuit  is  an  electro- 
magnet located  at  the  dashboard  of  the  car.  The 
armature  of  this  would  move  up  to  the  electro- 
magnet every  time  the  car  moved  four  feet  ahead. 
Attached  to  the  armature  is  a ratchet  which  gradu- 
ally revolves  a cog  wheel  and  shows  the  distance 
the  auto  has  traveled. 

As  to  the  parts  showing  speed  we  will  start 
again  at  the  circuit  breaker  or  maker.  This  keeps 
the  current  flowing  for  only  1/30  second  no  mat- 
ter how  fast  or  slow  the  auto  is  traveling.  Such 
circuit  breakers  are  relial)le  enough,  being  used  in 
one  of  tTie  best  systems  of  auto  ignition.  Thus  the 
amount  of  time  the  current  is  flowing  is  propor- 


tional to  the  speed  of  the  car.  And  the  amount  of 
time  the  armature  is  in  the  B position  (see  illus- 
tration) is  proportional  to  the  same. 

Springs  1 and  2 tend  to  contract,  but  spring  2 
has  the  greater  power  when  the  armature  is  at  B, 
thereby  keeping  pointer  at  zero.  But  when  arma- 
ture is  at  B,  then  No.  1 has  greater  power  and  pulls 
pointer  around  to  40.  So  the  distance  the  pointer 
is  moved  to  the  right  is  proportional  to  the  speed 
of  the  car. 

Is  this  device  patentable? 

Is  there  any  similar  one  already  on  the  market? 

Could  it  be  manufactured  cheaply  enough  to 
compete  with  other  speedometers  already  on  the 
market?  It  would  possess  two  distinct  advantages. 
First,  there  is  no  connecting  chain  which  is  the 
most  troublesome  part  of  the  common  speedometer; 
second,  there  are  no  permanent  magnets  to  weaken 
and  permit  the  speed  readings  to  be  low.  The  cur- 
rent consumed  by  properly  made  instrument  would 
be  low,  about  2 amperes  for  1/30  second  from  a 6 
volt  storage  battery.  A condenser  could  be  added 
if  necessary  to  prevent  sparking. 

A.  The  idea,  while  ingenious,  is  not  new  by  any 
means.  There  have  been  on  the  market  speedom- 
eters of  this  sort,  and  there  are  ,in  use  now  some 
types  that  seem  to  be  a good  deal  simpler,  altho  not 
embodying  the  exact  features  of  the  idea  shown  in 
the  illustration.  For  that  reason  we  are  doubtful 
if  a patent  could  be  obtained  on  the  device. 


WIRELESS  ’PHONES  NEAR,  SAYS 
MARCONI. 

Guglielmo  Marconi,  the  inventor  of  wire- 
less telegraphy,  recently  said  that  the  United 
States  heads  the  list  of  all  countries  in  wire- 
less inventions. 

“A  strange  phenomenon  is  that  the  most 
progressive  countries  of  Western  Europe 
have  not  yet  developed  wireless  telephones, 
while  China,  the  most  backward  nation, 
daily  uses  the  wireless  telephone  for  com- 
munication between  the  cities  and  the  rural 
districts,  ’ Si^ior  Marconi  stated. 

“Within  this  year  wireless  telephones  will 
displace  the  present  clumsy  system  with 
great  economic  advantage,  eliminating  the 
cost  of  the  telephone  lines  and  their  upkeep. 
They  will  also  do  away  with  the  interrup- 
tions due  to  atmospheric  causes.” 


CAN  YOU 

think  of  a simple,  practical  idea 
that  will  fill  one  of  the  many  re» 
quests  we  have  on  file  for  new  inven- 
tions? It  may  mean  a fortune  for  you. 
Thousands  of  things  are  needed  Right 
Now.  Your  brainscan  help.  Send  to- 
day for  our  great  new  book— “Inven- 
tions  and  Trade  Marks,  Their 
Protection  and  Exploitation*’ 
and  learn  more  about  making 
money  from  ideas  than  you  ever 
knew  before.  It  tells  many 
things  that  are  wanted. 

^00,  ^ postal  will  do- 

ll h Ire*. 


We  tielD  our  olleDts, 
without  charge,  to  get 
the  dollars  out  of  their 
ideas— having  facilities 
coae  others  possess. 

Advice  free* 
Don't  delay — got  the 
book  at  once. 


AMERICAN 
INDUSTRIES,  INC. 

225  Patent  Dept*» 

WASHINGTON,  D.  C. 


PATENTS 
ADVERTISED 
For  SALE  FREE 

In  INVENTION  And 
MANUFAQURING 
SUPPLEMENT. 

PuNlshefl  for  the 
CDBD  with  an  Idea 
Bend  for  free  sample 
copy.  One  year's  sub- 
ecrlptloD  50c. 


Expert 


Anio  and  Tractor  Mechanic 

Earn  $100  to  $400  a Month 
Young  man,  are  you 
mechanically  inclined? 

Come  to  the  Sweeney 
School.  Learn  to  be 
an  expert,  1 teach 
with  tools  not  books* 

Do  the  work  yourself, 
that’s  the  secret  of  the 

SWEENEY  SYSTEM 

of  practical  training  by  which  6,000 
soldiers  were  trained  for  U.  S.  Gov-  ♦ ill  | 
emment  and  over  20,000  expert  I 

mechanics.  Learn  in  a few  weeks;  no  previous  I 
experience  necessary.  I 

pppe  Write  today  for  illustrated  free  catalog  | 
rntt  showing  hundreds  of  pictures  men  ■ 
working  in  new  Million  Dollar  Trade  School  | 


PERMANENT 

It  outlasts  tools!  Union  Tool  Chests  are 
so  strong  and  sturdy  that  they  last  for 

many,  many  years.  Oak,  with  lock-cornered 
joints  — Full  nickele^d  hardware — Flush  door 
pulls — Drawers  that  never 
stick.  Built  in  24  styles 
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Write  for  Catalog 

prices,  and  name  of  deal 
Sold  on  "Satisfaction 
Money-Back"  guarantee. 

UNIONTOOL  CHEST  CO..I1 
36  MilSl.  Rochester,  N. 


Intensely  interesting  booklet 
aLiI  1 free.  Wonderful  results. 
IWinslow  H.  Chase,  Washington,  D.  C. 


PATENTS 

Send  sketch  or  model  for  preliminary  examination. 
Booklet  free.  Highest  references.  Best  results.  Prompt- 
ness assured.  Watson  E.  Coleman,  Patent  Lawyer,  624 
F St..  Washington,  D.  C. 
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Would  Not  Part 
viith  it  for  $10,000 

So  writes  an  enthusiascic,  grateful ' 
customer.  In  like  manner  testify  over| 

100,000  people  who  have  worn  it.  Con- 
serve your  body  and  life  first. 

The  Natural 
Body  Brace 
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at  Our  Expense 
Does  away  with  the  strain  and  pain  of  standing  and 
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develops  lungs,  chest  and  bust;  relieves  backache, 
curvatures,  nervousness,  ruptures,  constipation. 
Comfortable  and  easy  to  wear. 

Keep  Yourself  Fit 

Write  today  for  illustrated  booklet,  measurement 
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book. 
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CHEST  EXPANSION 
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you  how.  Send  for  it  now  before  you  forget. 
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Internatipnal  Accountants  Society,  Inc. 
Dept.  721  ^ 2626  S.  Michigan  Ave.  Chicago,  lit. 


You  IXOmtESS 
blaPHYSICIAN 

A well-paid  profession  is  open  to  you.  The  field 
beckons  to  both  men  and  women.  Combined  home 
study  and  coljege  course.  Heal  without  drugs. 
Free  catalog.*  International  College  of  Drugless 
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Learn  Watch  Repairing 


watchmaker — you  can  learn  this  profitable  trade 
by  correspondence  in  a few  weeks  in  your  own  home 
by  the  DeSelms  Chart  System.  After  you  complete 
the  course  you  will  know  a watch  from  A to  Z.  You 
will  know  just  what  the  matter  is  and  howto  repair 
one.  When  you  graduate  you  will  be  a practical 
watchmakerand  repairer  and  competent  to  fill 
any  position.  Positions  for  our  graduates. 

Ask  for  our  Free  Book.  It  explains 
our  system  and  terms. 

THF  DeSELMS  WATCH  SCHOOL 

72QPerrySt.,  ATTICA,  IND. 
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ment  was  also  used  while  the  ship  was  un- 
der way,  which  was  known  as  the  “K” 
Tube.  This  usually  trailed  out  of  the  im- 
mediate vicinity  of  the  ship’s  propeller  and 
wake  in  such  a way  that  any  unusual  or 
suspicious  sound  was  heard  by  the  listen- 
ing operator,  at  which  time  he  would  com- 
municate the  fact  to  the  commanders  of  the 
"sub”  chasers,  who  in  turn  stopt  the  ship 
and  then  made  use  of  the  regular  “T”  de- 
vice, as  the  "K”  tube  gave  only  very  ap- 
proximate and  unreliable  sound  indications. 

From  Fig.  1 the  exact  position  of  the  “T” 
Tube  may  be  judged.  While  the  ship  was 
under  way,  the  “T”  Tubes  could  not  be 
used  of  course  and  were  drawn  up  to  an 
aperture  specially  made  on  the  bottom  of 
the  ship  in  such  a position  as  to  be  quite 
close  to  the  ship’s  bottom ; in  fact,  in  a sort 
of  flush  receptacle  specially  made  for  the 
purpose.  This  prevented  the  "T”  Tube  from 
coming  into  contact  with  any  possible  for- 
eign projections  or  other  missiles  which 
might  damage  or  tear  away  the  apparatus. 

“T”  Tube  Tells  of  Submarine  Suicides. 

In  one  of  his  recent  discourses  on  the 
part  played  by  the  American  Na\ry  in  hunt- 


Also  Called  “C  Tube”  By  Naval  Men, — In 
Which  the  Stethoscope  Listening  Tubes  Lead 
Down  thru  a Pipe  and  Then  Divide,  One  Go- 
ing to  Each  Rubber  Ball.  The  Rubber  Balls 
Are  Submerged  In  the  Water  and»  Are  Very 
Sensitive  to  Any  Sound  Which  May  Be 

Transmitted  to  Them  Thru  the  Water. 

ing  down  Hun  submarines  off  the  English 
coast  and  in  other  localities,  Admiral  Wil- 
liam S.  Sims  has  romatically  related  some 
startling  facts  little  known  to  the  world 
outside  of  naval  circles. 

In  one  particular  instance,  and  after  a 
submarine  had  been  chased  after  a con- 
siderable length  of  time,  the  closest  watch 
failed  to  show  any  further  movement  of 
the  enemy.  Presently  efforts  could  be  de- 
tected by  the  ever  listening  "T”  Tube 
operators  on  the  part  of  the  enemy  crew 
to  apparently  effect  repairs  on  the  damaged 
U-boat,  or  else  to  try  and  get  her  pro- 
peller started ; but  after  a few  such  at- 
tempts silence  reigned  again;  But  all  at 
once  a startling  and  unusual  sound  was 
heard  by  the  listeners  at  the  “T”  Tube 
apparatus  on  the  submarine  chasers  which 
were  hovering  in  the  vicinity  where  the 
German  had  submerged — it  was  nothing  less 
than  the  sound  of  a revolver,  and  . . . 

before  the  listening  sailors  unglued  their 
ears  from  the  underwater  sound  detectors, 
they  counted  twenty-five  shots.  The  an- 
swer was  that  that  particular  enemy  sub- 
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MURDOCK 
No.  55 


2000  OHM  SET $4.50 

3000  OHM  SET 5,50 

That  these  Murdock  No,  55 
Sets  have  earned  a nation- 
wide reputation  for  value,  is 
due,  not  so  much  to  the  fact 
that  they  are,  without  question, 
the  best  low  priced  receivers 
obtainable  anywhere,  as  it  is 
to  the  recognized  fact  that  they 
closely  approximate  in  opera- 
tion the  sensitive  performance 
of  the  most  expensive  sets. 

1 he  customary  assurance  of  | 
“Satisfaction  or  Money  Back” 
affords  the  opportunity  of  prov-  \ 
ing  the  exceptional  value  of 
I these  ’phones  at  no  risk  to  you. 

Other  instruments  — MUR- 
DOCK MADE — of  recognized 
merit  at  equally  reasonable 
prices  are  illustrated  in  Bulle-  I 
tin  1 9B,  a copy  of  which  will 
be  mailed  on  request.  | 

WM.  J.  MURDOCK  CO. 

55  Carter  St. 

CHELSEA  (BOSTON  50)  MASS. 

509  Mission  St.  San  Francisco,  Calif. 


marine  would  never  again  attack  Allied 
shipping,  for  it  meant  that  the  crew  had 
found  it  impossible  to  navigate  the  craft 
in  any  direction,  not  even  upward  to  the 
surface,  presumably,  for  they  had  all  com- 
mitted suicide.  Whether  or  not  the  crew 
found  it  possible  to  raise  the  submarine 
to  the  surface  or  not,  but  declined  doing 
so  in  order  to  escape  capture  will  always 
remain  a mystery\ 

In  Fig.  1 tbe  method  of  signaling  to 
other  sub  chasers  the  position  of  “spotted” 
enemy  submarines  is  sbown,  and  this  is  in 
the  form  of  a large  needle  or  arrow 


Fig.  3.  This  Diagram  Shows  How  a “Fix”  is 
Determined  By  2 “T  Tubes”  On  a War 
Vessel,  As  Indicated  By  the  Cross.  The  Usual 
Procedure  for  the  Submarine  Chasers  After 
Determining  the  Position  of  the  Enemy,  Is 
to  Pass  Over  the  Spot  Where  It  is  Thought 
to  be  and  Let  Loose  With  a Series  of  “Depth 
Bombs,”  Which  Usually  Finishes  the  Enemy 
Or  Seriously  Injures  Him. 

mounted  thru  a universal  joint  on  a stand- 
ard, erected  on  the  top  of  the  chart  house 
of  the  submarine  chaser;  or  in  other 
words,  upon  the  upper  bridge.  When  a 
sub  chaser  spotted  an  enemy  submarine, 
one  of  the  officers  moved  this  arrow  until 
it  pointed  in  the  direction  of  the  enemy. 
For  this  purpose  the  horizon  was  con- 
sidered as  divided  off  into  a complete  circle 
of  360  degrees,  the  same  as  a compass. 
\Mien  the  arrow  pointed  directly  upward 
or  in  a direction  in  line  with  the  top  of 
the  mast,  the  geographical  indication  noted 
was  north.  When  the  tip  of  the  arrow 
pointed  at  right  angles  toward  the  right, 
looking  at  the  bow  of  the  boat,  the  direc- 
tion was  east.  Similar,  the  tip  of  the  needle 
pointed  downward  for  south,  and  at  right 
angles  to  the  left  for  west,  with  the  usual 
intermediate  compass  points.  The  position 
of  this  arrow  was  read  by  direct  visual 
operation  thru  a telescope  or  binoculars 
in  the  daytime,  and  at  night  its  position  was 
easily  read  due  to  the  fact  that  the  arrow 
carried  a white  light  at  the  tip  and  a red 
light  at  the  tail. 


TRACO  QUALITY 


RECEIVING  TRANSFORMERS 


The  Famous  5A  and  5C  Models 


Used  the  world  over.  Insist  on  the  genuine,  built  by 
its  originators.  Substitutes  are  expensive,  irrespective 
f design.  We  absolutely  guarantee  our  tuners  to  give 
he  maximum  signal  volume.  Delicate  refinement,  un- 
interrupted service  and  high  class  work- 
manship unite  to  make  TRACO  tuners 
the  standard  whereby  all  others  are 
judged.  If  your  Dealer 
does  not  handle  them, 
order  direct  from  us. 

TTBERTT  DETECTOR 
VALVES.  RADIO  AM-! 
PLIFVING  PHONES, 
type  used  by  the 
UNITED  STATES, 
BRITISH  and  FRENCH 
GOVERNMENTS,  now 
in  stock,  for  sale. 

Send  stamps  for 
bulletins. 


THE  RADIO  APPARATUS  CO.,  Pottstown,  Penna.,  U.  S.  A. 


buper-bensitive  Microphone 

This  instrument  is  offered  ' 
at  an  extremely  low  price. 

It  is  excellent  for  building  your 
^own  amplifier.  Can  also  be  used 
^lin  many  experiments  where  a 
ysensitive  microphone  is  required. 


Detectagraph,  $18.00 


This  detecting  instrument  of  mar- 
velous sensitivity  can  be  used  for 
detecting  secret  conversations. 
Outfit  consists  of  Sensitive  Trans- 
mitter, 25-ft.  Black  Cord,  Re- 
ceiver, Headband,  Case  and 
Battery. 

Send  for  One  To-day  and 
Convince  Yourself 


Delectagrapb  $18.00 


THE  $18.00  MICROPHO 
DEAF-PHONE 

is  a super -sensitive  instrument 
which  has  been  developed  to  meet 
the  demands  for  a practical  and 
ufticient  hearing  device  at  an  ex- 
tremely low  price.  It  is  equal  to 
any  $35  Instrument  made  and 
to  most  of  them.  The 
consists  of  One  Super- 
Sensitive  Transmitter  with  cord 
connector;  One  Super-Sensitive  Ear  Piece  with  small 
black  cord:  One  Black  Single  Headband:  Black  Case 
and  Two  Batteries. 


Adjusted  Model  Horn,  with  No. 

20  High  Grade  Loud  Talking  Receiver* 
Cord  Plugs  and  Desk  Stand  Base. 
Price,  $12.00  Complete. 

Write  To-day  for  Free  Booklet 

G.  BOISSONNAULT  CO. 

26  Cortlandt  St.  New  York 

Makers  of  Super-Sensitive 
Microphone  Apparatus 


Summer 

R a.  d i O Classes 
^ Now  In 

L^OUrSe  Session 

Y OU  may  begin  at  once 
our  complete  course  pre- 
paring you  for  commercial 
radio  license.  Rapid  prog- 
ress, individual  attention, 
classes  of  limited  size. 

Ask  for  new  descriptive 
booklet 


Y.  M.  C.  A. 
RADIO  SCHOOL 


Marcy  Avenue  near  Broadway 
Brooklyn,  N.  Y. 

Telephone,  Williamsburg  3800. 


“The  Lives!  Catalog  in  America” 

* lia 


Our  big,  new  electrical  cyclopedia 
No.  22  is  waiting  for  you.  Posi- 
tively the  most  complete  Wire- 
less and  electrical  catalog  in  i 
print  today.  $0  Big  Pages. 

300  illustrations,  200  in- 
struments and  appara' 
tus,  etc.  Big  “Treatis' 
on  Wireless  Teleg* 
raphy.”  20  FREE  ^ 
coupons  for  our 
16  0 - page^ 

F R E E -3 
Wireless 


sons. 


Course 
in  20  les- 
FREE 
Cyclope- 
dia No.  2 2 
neasures  6"  x 9". 
Weight  Vz  lb.  Beau- 
tiful stiff  covers. 

Send  6 cents  in  stamps  or 
coin  for  which  we  will  send 
our  latest  Cyclopedia  Catalog 
No.  22  as  described. 

'ELECTRO  IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 


Electrical  Experirncuter  for  July,  1920 


Hundreds  of  Burgess-trained  men  and  boys  have  advanced  to  better  positions  by 
means  of  the  practical  electrical  knowledge  easily  learned  at  home  by  this  method. 
Give  a little  of  your  spare  time  and  you  can  do  the  same. 

Home  Study  For  Beginners  and  Experienced  Men 


The  Bui’gess 
Service  is  so 
universally  suc- 
cessful. that  we 
give  positive  as- 
surance of  per- 
fect satisfaction 
on  completing 
the  course  o: 
money  refund 
td.  There  are 
no  strings  tied 
to  this — y o u 
are  the  judge. 


gives 


a practical  and  handy  reference  book  for 

ELECTRICAL  MEN  AND  STUDENTS 

Contains  over  200  CALCULATION  FORMULAS  and  WORKED  OUT  PROB- 
LEMS showing  their  use.  DRAWINGS  of  ELECTRICAL  MACHINERY  DE- 
VICES—INSIDE  CONNECTIONS— ALTERNATING  CURRENT  CALCULA- 
TIONS and  hundreds  of  every  day  problems  are  also  covered.  Recommended 
by  electrical  men  all  over  the  country.  Purchased  by  electrical  concenis  for 
their  employees  and  customers. 

PRICE  $1.00 

Send  a dollar  bill,  money  order,  check  or  stamps. 

We  refund  your  money  If  the  book  does  not  meet  your  approval. 

BURGESS  ENGINEERING  CO.,  750  East  42nd  St.,  Chicago,  III. 

YORKE  BURGESS.  President 

Consulting  Electrical  Engineering.  Power  Plants,  R.  R.  Signals,  Electric 
Railroads,  Industrial  Problems  a Specialty.  Information  furnished  on  electrical 
subjects.  Inventions  perfected. 


This  home  study  course  is  based  on  the  years  of  practical  experience  of  Yorke  Burgess  who 
personal  attention  to  each  student.  Burgess  students  are  invariably  promoted  and  get  better  salaries. 

Beginners  get  employment  in  electrical  work  after  taking  the  course  a short  while.  Burgess  students  are  in  demand,  over 
85  per  cent  are  now  engaged  in  electrical  work. 

L.”  i*V  17¥  Li”  I 'V  easy  to  learn— 

r ir  1 X “ r ir  i i easy  to  pay  for 

A simple  method  of  learning  practical  electricity — supplied  on  easy  payments,  including  apparatus,  instruments,  materials,  etc.  Start  any  time — 
stop  any  time.  Your  payments  cease  if  you  are  not  satisfied.  Send  for  Burgess  catalog  today.  Gives  full  information  without  cost  or  ohligation. 

YORKE  BURGESS,  Supt. 

BURGESS  ELECTRICAL  SCHOOL,  745  East  42nd  St.,  Chicago,  111. 

BURGES^SBUj" BOOK  i Electrical  Slide  Rule 


Invaluable  to  Any  Electrical  Man 

In  response  to  many  requests,  Mr.  Burgess  has  prepared  a set  of  simple 
and  concise  lessons  for  those  who  desire  to  take  up  the  use  of  this 
practical  instrument. 

A HIGH  GRADE  SLIDE  RULE 

in  a leather  case,  and  a COMPLETE  COURSE  OP  INSTRUCTION  will 
be  supplied  at  a very  reasonable 

SPECIAL  COMBINATION  PRICE 

We  have  selected  the  best  rule  for  the  purpose.  The  simple  lessons 
will  enable  you  to  understand  its  use  thoroughly. 

Write  us  for  full  Information 

fBURGESS  ELECTRICAL  SCHOOL 
745  East  42nd  St.  Chicago,  111. 
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Here’s  a Receiver  with 
Eight  Distinct  Advantages 


T\eFOREST  Agencies  are 
^located  in  all  Principal 
Cities.  Ask  your  regular 
Electrical  Dealer  to  get  you 
DeFOREST  Apparatus. 


Combination  Audion-Ultra  Audion 
and  One-step  Amplifier:  Type  P- 
5ize  I2'/2''x9%"x7%".  Price 
Vacuum  Tubes,  $7.00  each 

extra. 


A COMPLETE,  compact  and  inexpensive  Receiving  Set 
having  improvements  and  refinements  which  increase 
efficiency  and  eliminate  many  objectionable  features  of  re- 
ceiving apparatus. 

No  longer  is  it  necessary  for  you  to  have  two  or  three 
expensive,  inconvenient  and  cumbersome  tuners  spread  all 
over  your  operating  table  when  working  all  wave  lengths. 
With  this  new  DeFOREST  tuning  system  you  can  work 
any  and  all  wave  lengths  with  the  one  tuner  shown  at  the 
right.  This  Set  has  distinct  advantages  of  minimurn  table 
space  and  of  convenience  in  coupling  not  equalled  in  any 
other  type  of  apparatus.  The  entire  Set  is  complete  in  the 
two  cabinets  shown  here.  The  Genuine  DeFOREST  “Honey 
Comb”  Coil  System  of  Tuning  is  employed— no  superior 
system  has  ever  been  invented. 

This  is  a new  DeFOREST  production  embodying  a 
unique  and  superior  tuning  system.  Possession  of  this  Set 
means  more  efficient  and  satisfactory  operation ; more 
pleasure  and  practical  benefit  for  every  Amateur.  Its  price 
is  remarkably  reasonable  for  the  quality  of  apparatus  and 
the  distinct  advantages  the  Set  offers.  Find  out  more 
about  it  at  once. 

Send  for  a DeFOREST  Manual 

a 56-page  book  containing  full  information  about  this 
and  many  more  DeFOREST  instruments,  as  well  as 
giving  much  useful  information  for  the  Amateur,  Mailed 
anywhere  upon  receipt  of  10  cents. 

DE  FOREST  RADIO  TELEPHONE  AND  TELEGRAPH  CO. 

Inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus, 
1399  Sedgiwick  Ave.,  New  York  City 
Lee  De  Forest,  Inc..  Weslorn  Distributors.  451  Third  Street. 

San  Francisco,  Cal. 

(Shipments  Direct  from  San  Francisco  Stock) 


' '^avant 

(50  to  25  ooo 
I'.'Wore 

^ a1i^e  oonl"e„1f„o'oncy 
®~R«qu(res 

"o^o  *->es  o?"2“bl/ob/e  sp, 


Tuner:  Type  T-200.  Size 
I3%"xI2'/2"x8".  Price  $77.50 
without  Coils. 


ncisco  Stock) 
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DUCK’S 


New  Big  200-Page  No.  14 
Wireless  Catalog  and  100 
Page  E 1 e c t ri  cal  Catalog 


The  wireless  catalog  mailed  for  l2c  and  the  electrical  catalog  for  6c, 
either  in  stamps  or  coin,  which  amount  you  are  privileged  to  deduct  on 
your  first  order  of  $1.00.  Catalog  positively  not  sent  otherwise. 

This  edition  of  our  wireless  catalog  is  the  most  complete  and  elaborate 
we  have  ever  put  out.  It  embraces  everything  in  wireless  worth  while. 
As  an  encyclopedia  of  information  it  is  invaluable.  It  is  printed  on  ex- 
cellent paper  and  with  a beautiful  cover.  Your  amateur  friend  will  tell 
you  that  there  never  has  been  any  wireless  catalog  to  take  the  place 
of  Duck’s,  and  above  all  that  you  can  absolutely  rely  on  the  quality  of  every  instrument  listed 
in  this  catalog.  In  a word  it  is  all  worth  while  catalogs  in  one. 


Audio  Tron  bulbs  prep2ud  $6.00 
We  discontinued  selling  Audio  Tron  bulbs  and  accessories  for 
a short  time  but  we  have  again  resumed  their  sale  and  also 
panel  sets,  and  can  guarantee  immediate  delivery. 


NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


A big  improvement  over  our 
former  model.  Primary  di- 
vided into  four  sections,  with 
three  dead  end  switches, 
greatly  improving  selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  ^ har- 
monics. The  change  in  the 
construction  of  the  guide  rod 
support  makes  it  possible  to 
ol)tain  a looser  coupling.  It 
is  a wonderful  improvement 
over  our  old  model  both  in 
I>erformance  and  appearance. 
Only  $27.50. 


OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 


The  secondary  on  our  new 
type  Arlington  is  divided  into 
three  sections  with  two  dead 
end  switches,  eliminating  dead 
end  effect  and  harmonics  and 
giving  greater  selectivity. 
The  end  support  is  similar  to 
that  on  our  Navy  type,  per- 
mitting a looser  coupling.  It 
is  a beautifully  finished  in- 
strument. 

Price  only  $15.00 


THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


SOMETHING  NEW! 

DUO-LATERAL  WOUND  COILS 

THE  DUO-LATERAL  COIL  now  being  offered  for  the  first  time  is  not  to 
be  confused  with  any  other  type  of  machine  wound  inductance  which  has 
been  on  the  market  for  some  time. 

The  Duo-Lateral  Coil  made  in  various 
sizes  for  general  and  specific  applica- 
tion has  the  following  distinct  advan- 
tages which  make  it  superior  to  any 
other  coil  for  amateur  and  commercial 
work  alike. 

J.  Lower  natural  period. 

2.  Lower  high  frequency  resistance. 

3.  Very  low  distributed  capacity. 

4.  Lower  direct  current  resistance. 

5.  Higher  self-inductance. 

6.  Mechanically  stronger. 

Bulletin  PI,  EX,  containing  valuable  engineering  data,  constants  and  prices  of  numerous 
sizes  of  Duo-Lateral  Coils  covering  practically  every  wavelength  used,  is  yours  for 
the  asking. 

MANUFACTURERS,  DEALERS,  JOBBER.S  and  DISTRIBUTORS— write  for  our 

proposition. 

SALES  AGENTS  for  Electrical  Products  Mfg.  Co.,  A.  H.  Grebe  & Co..  Richter  & Byrne. 
Rawson  Electrical  Instrument  Co..  Dubilier  Condenser  Co..  The  Magnavox  Company  and  others. 

Pacent  Electric  Company.  Inc. 

Builders  and  Specialists  in  Radio,  Electrical  and  Laboratory  Equipment. 

150  Nassau  Street  Beekman  5S10  New  York  City 


Uttmark’s 

Nautical  Academy 

Radio  School 


8 State  St.  New  York,  N.  Y. 

Phone  Bowling  Green  8079 
Complete  Instruction  in  radio  operating  in  all 
branches,  for  Merchant  Marine,  Ocean  Steam- 
ships, Telegram  Service,  Aerial  Mail  Service,  etc. 
Preparing  for  Government  Examinations. 
Elementary  and  Advanced  Classes 
Day  and  Evening  Classes 
Write  for  Circular. 


ner  that  each  gap  is  made  air-tight.  When 
sparks  occur  between  these  very  'small 
spaces  the  gaps  remain  comparatively  cool 
and  the  quenching  effect  takes  place  very 
quickly  and  effectively.  Particularly  is  this 
true  if  the  spark  chambers  are  made  ab.su- 
lutely  air-tight  and  the  draft  of  a small 
electric  fan  be  directed  upon  the  entire  ar- 
rangement. 

This  type  of  gap  usually  consists  of  a ' 
number  of  flat  copper  or  bronze  discs 
separated  by  so-called  gaskets  or  insulators 
consisting  of  either  mica  or  specially 
treated  paper  compositions.  These  discs 
and  insulators  are  arranged  in  a trough 
and  comprest  together  by  means  of  a clamp- 
ing lever.  Each  gap  unit  may  be  spaced 
from  1/50  to  1/100  of  an  inch.  In  general 
practise  it  is  customary  to  allow  approxi- 
mately 1,200  volts  for  each  1/100-inch  gap 
section. 

Altho  the  gap  will  work  much  more 
effectively  on  higher  frequencies,  it  may 
be  arranged  to  give  fairly  good  results  on 
a 60-cycle  supply  source  as  well  as  with 
spark  coils  of  any  size.  Such  use,  how- 
ever, necessitates  careful  adjustment  of  a 
reactance  coil  which  must  I)C  placed  in  the 
primary  circuit  of  the  transformer.  When 
employing  the  quenched  gap,  less  condenser 
capacity  is  required  than  when  other  gaps 
are  employed.  Two  decided  advantages 
are:  the  decrement  of  a transmitter  is  con- 
siderably decreased  and  the  gap  is  prac- 
tically silent  while  in  operation. 

Fig.  3 shows  the  construction  details  of 
a quenched  gap  suitable  for  amateur  use. 
The  base  is  made  of  slate,  bakelite  or  hard 
wood  and  is  10  inches  long,  6 inches  wide 
and  about  inch  thick.  If  procurable,  a 
cast-iron  base  would,  of  course,  be  prefer- 
able. Each  pedestal  forming  the  trough 
may  be  in  the  form  of  pieces  of  cast  iron 
or  steel  4j4  inches  high,  2 inches  wide  and 
inch  in  diameter.  These  two  are  sepa- 
rated at  a distance  of  about  7 inches  and 
fastened  to  the  base  by  means  of  No.  10/24 
machine  screws. 

A,  B and  C of  Fig.  4 show  cross-sections 
of  three  sparking  discs  suitable  for  this 
work.  In  order  to  secure  good  results  with 
a gap  of  this  type,  it  is  very  necessary  that 
these  discs  be  properly  and  accurately  con- 
structed. If  possible  it  is  suggested  that 
the  work  of  grinding  and  milling  be  done 
by  a machinist.  Better  yet,  some  radio 
supply  houses  are  in  a position  to  furnish 
these  plates  direct  to  the  amateur.  The 
plates  should  be  about  3 inches  in  diameter, 
Yt,  inch  thick  and  have  a sparking  surface 
of  1 inch,  and  a gasket  surface  of  inch 
as  shown  at  C of  Fig.  4.  D of  Fig.  4 
shows  a front  view  of  one  of  the  spark  gap 
discs  with  suitable  explanations. 

The  gaskets  or  washers  which  are  used 
to  separate  the  metal  discs  should  have  an 
outside  diameter  of  3J<2  inches,  an  inside 
diameter  of  inches  and  should  have  a 
thickness  of  from  1/32  to  1/64  of  an  inch. 
These  washers  should  be  made  up  of  any 
insulating  composition  and  probably  can  be 
bought  at  approximately  the  required  size. 
In  order  that  they  be  the  means  of  effect- 
ing an  air-tight  joint  between  the  plates 
when  clampt  together,  these  washers  should 
previously  be  soaked  in  some  mixture  such 
as  paraffin  or  varnish. 

When  the  plates  and  gaskets  are  placed 
between  their  respective  end  pieces  and  ar- 
ranged in  the  trough,  the  pressure  adjust- 
ment handle  is  twisted  until  all  gaps  are 
prest  tightly  together.  When  a spark  has 
taken  place  within  a gap  for  a short  time, 

1 the  heat  will  cause  the  insulating  mixture 
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on  the  gaskets  to  melt  slightly,  thereby 
filling  all  possible  grooves  so  that  the  gap 
will  be  absolutely  air-tight.  To  insure  this 
an  extra  turn  or  two  of  the  clamping  de- 
vice should  be  made  while  the  gap  is  warm. 

. The  number  of  gaps  used  under  any  given 
power  condition  may  be  easily  varied  by 
means  of  an  adjustable  clip  similar  to  the 
one  shown  at  E of  Fig.  4. 

In  building  small  experimental  quenched 
gaps,  the  writer  has  often  used  an  ordinary 
clamp  of  the  type  shown  at  F,  which  may 
be  purchased  at  any  hardware  store  for  a 
, small  sum.  This  can  be  of  the  5 or  7-inch 
' variety.  In  fact,  this  clamping  arrange- 
ment has  proven  excellent,  the  only  fault 
being  that  the  thread  on  the  clamping  lever 
is  rather  coarse  and  does  not  permit  of  a 
fine  pressure  adjustment.  It  can  be  used, 
however,  to  good  advantage  if  the  experi- 
menter does  not  wish  to  go  to  the  trouble 
' of  constructing  the  arrangement  shown  at 
Fig.  3,  and  particularly  for  small  gaps  em- 
ploying four  or  five  units  suitable  for  spark 
coil  work.  As  a matter  of  record  many 
amateurs  have  constructed  quenched  spark 
gaps  by  employing  several  pennies  or  ten- 
cent  pieces,  separated  by  mica  washers  of 
slightly  larger  diameter  and  clamping  the 
whole  arrangement  together  in  a suitable 
manner. 

And  now  for  a word  of  advice.  Except 
for  the  dimensions  of  the  quenched  gap 
discs  which  must  be  accurately  milled  to 
produce  good  results,  it  really  is  not  neces- 
sary that  the  experimenter  follow  the  exact 
dimensions  given  for  these  three  spark 
gaps.  For  instance,  there  is  no  reason 
why  he  should  not  use  No.  8/32  screws  if 
he  does  not  happen  to  have  No.  10/24 
screws  on  hand.  Where,  however,  it  is  a 
matter  of  strength,  it  is  of  course  better 
to  employ  screws  of  larger  diameters. 
These  general  directions  may  also  apply  to 
the  various  sizes  of  bases,  pedestals,  rods, 
j uprights,  etc.  Unless  one  intends  to  con- 
struct a finisht  product  of  commercial  ap- 
pearance, it  is  often  more  practical  and 
certainly  less  expensive  to  make  use  of 
material  and  parts  on  hand  than  to  pur- 
chase ones  of  exact  stated  dimensions. 

Another  word  of  advice  is  that  if  the 
experimenter  intends  to  do  very  much  ap- 
paratus construction  work,  it  would  be 
well  for  him  to  purchase  reliable  tools  as 
the  need  occurs  for  them.  In  fact,  it  is 
almost  impossible  to  build  anything  very 
exact  without  having  a hack  saw,  a hand 
drill,  a full  set  of  drills_,  taps  and  dies, 
suitable  for  the  construction  of  small  in- 
struments. A small  foot-power  lathe  will 
be  found  to  be  a most  welcomed  member  of 
the  experimenter’s  tool  family. 
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them  are  there  with  their  eyes  glued  on 
that  box  we  get  an  alarm  from  74.  Now 
they  all  admit  they  haven’t  the  faintest 
idea  of  who  is  doing  the  thing,  or  how  he’s 
pulling  it  off.” 

“Let’s  see,”  Fenner  said,  thoughtfully. 
“You  have  to  have  a key  to  open  those 
boxes,  don’t  you?  If  my  dope  is  right,  the 
keys  are  in  the  hands  of  trustworthy  citi- 
zens who  live  in  the  neighborhood  of  the 
box  in  question.  Have  any  of  them  been 
asked  for  their  keys?” 

“No,”  retorted  Davidson,  “They  haven’t. 
My  own  opinion  is  that  the  scoundrel  who 
is  sending  these  alarms  in  has  found  some 
way  of  striking  the  alarm  by  tampering 
with  the  wires  where  they  lead  into  the 
box.” 

“No,”  demurred  Fenner,  “I  don’t  think 
so.  About  the  only  way  that  could  be  done 
would  be  to  get  above  the  box  and  short 
circuit  it.  The  person  who  did  that  would 
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TELEPHONES 


SET  NO.  1 — This  set  is  a very  desirable  outfit  for  the  experimenter. 
Contains  carbon  transmitters  and  mono-coil  receivers.  Can  be  taken 
apart  and  reassembled  without  affecting  instruments.  For  con- 
necting, use  bell-wire  and  two  batteries  for  distances  up  to  200  ft., 
for  further  distances  add  additional  batteries.  The  instruments  are 
lyz"  X 1"  and  ruggedly  made.  PRICE  $1.00. 
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very  popular  amongst  the  BOY-SCOUTS  both  in  the  United  States 
and  Canada.  In  connecting,  it  only  requires  two  wires  or  one  wire 
and  a ground.  SIMPLE  DIAGRAMS  AND  DIRECTIONS  WITH  EACH 
SET.  PRICE  $1.50. 

SET  NO.  3— This  is  a real  SIGNALLING  TELEPHONE  SET  and  not 
a cigar-box  contraption  as  the  ordinary  run  of  low-priced  telephones 
prove  to  be  and  is  the  result  of  long  and  costly  experimenting  and  is 
the  only  one  made  whereby  you  can  TALK  AND  RING  OVER  ONLY 
TWO  WIRES  or  one  wire  and  a ground.  A special  constructed 
CUT-OUT-HOOK-BELL  does  the  trick.  When  making  a call,  simply 
lift  telephone  off  hook,  you  will  then  hear  a buzzing  sound  in  your 
receiver  which  indicates  that  a BELL  is  ringing  at  the  other 
end  and  which  will  continue  to  ring  until  someone  answers  by  lifting 
their  telephone  off  the  hook,  presses  his  switch  and  you  both  are 
now  ready  to  talk  Can  be  put  up  in  about  15  minutes  with  bell 
wire  and  batteries.  Saves  many  a step  and  lots  of  walking  for  it 
can  be  used  over  distances  of  several  hundred  feet.  Requires  no 
special  skill  in  installing.  SIMPLE  DIAGRAMS  AND  DIRECTIONS 
WITH  EACH  SET.  PRICE  $5.00. 

WE  GUARANTEE  these  telephones  to  work  satisfactorily  or  money 
refunded. 

If  your  dealer  does  not  handle  MECANEL  TELEPHONES  write  us 
direct  enclosing  CASH,  CHECK  or  MONEY-ORDER  and  we  will  ship 
postpaid. 

INLAND  SPECIALTY  CO. 

1562  N.  Robey  St.  Chicago,  111. 


have  to  hang  there  long  enough  to  send  four 
rounds,  and  in  that  time  he’d  be  bound  to 
excite  suspicion.  Don’t  think  much  of 
your  theory,  Chief.” 

The  exasperated  man  threw  up  his  hands 
in  helpless  rage.  “All  right!”  he  roared, 
“Get  a better  one  then.  You  are  the 
electrical  brains  of  this  place.  Go  get  me 
this  whelp.  And  for  God’s  sake  get  him 
quick.  Do  you  realize  what  this  thing 
means?  It’s  demoralizing  the  department, 
that’s  what  it’s  doing.  The  firemen  are 
getting  to  the  point  where  they  don’t  care 
if  they  answer  a call  or  not.  They  figure 
that  it’s  a fake  before  they  start,  and  they 
are  taking  their  own  sweet  time  about 
getting  out  of  the  house.  I saw  number 
eight  truck  go  by  here  about  an  hour  ago. 
If  it  hadn’t  been  for  the  paint  and  brass 
work  you’d  have  sworn ’it  was  a sight  see- 
ing bus.  First  thing  you  know  we’ll  get  a 
real  fire  and  it’ll  get  away  from  them  be- 
fore they  reach  it.  I tell  you  Fenner,  it’s 
got  to  end  right  now,  and  you  are  the  chap 
I'm  counting  on  to  end  it.  Get  out ! Get 
busy  I Do  something.  If  you  need  help, 
telephone  me,  and  I’ll  send  you  a whole 
regiment.  Flop  to  it ! Shoo  !” 

Outside  the  building  Fenner  looked  at 
me  and  whistled.  “Now  what  do  you  think 
of  that?”  he  asked,  “Rather  a large  order, 
isn’t  it?  Pick  out  the  one  chap  in  a whole 
city  who  is  amusing  himself  by  calling  the 
wagon  and  pick  him  out  pronto!  David- 
son must  think  I can  hop  in  and  out  of  the 
fourth  dimension  at  will.” 

I saw  that  he  was  about  half  sore,  and 
decided  that  the  best  way  to  sooth  him 
was  to  secure  action  of  some  kind  quick. 
So  I lead  off  diplomatically.  “'Well,  where 
do  you  propose  to  begin  your  campaign  ?” 
I asked.  “Let’s  find  out  what  box  was 
pulled  last,  and  look  it  over  for  suspicious 
markings.” 

“Such  as  what?”  demanded  Fenner,  still 
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nettled,  “Bloody  finger  prints,  death’s 
heads  ? Something  of  that  sort  ?’’ 

“No,”  I replied,  cheerfully,  “But  it  oc- 
curred to  me  that  if  some  one  was  shorting 
these  boxes  we  might  find  some  bared  in- 
sulation, or  something  of  the  kind  to  give 
us  an  inkling  of  how  this  bird  is  doing  his 
stunt.” 

“There  is  no  earthy  use  of  going  near 
any  of  these  boxes,”  said  Fenner,  decided- 
ly, “For  as  I told  Davidson,  the  man  who 
sends  an  alarm  from  any  box  can  only  do 
it  with  the  necessary  speed  by  opening  the 
box  and  pulling  down  the  handle  in  the 
regular  way.  To  cling  to  the  post  on  which 
the  thing  is  fastened  and  patiently  make 
and  break  the  circuit  would  be  bound  to  be 
fatal  to  the  simp  that  tried  it.  Somebody 
would  be  bound  to  see  him  at  it.  Whoever 
is  doing  the  sending  is  not  working  from 
any  box.  He  has  tapt  the  line  some- 
where in  an  out  of  the  way  quarter,  and  is 
turning  in  these  alarms  from  one  spot 
only.  You  can  bet  on  that.  And  about  the 
only  thing  that  I see  to  do  is  to  follow  up 
each  circuit  until  we  find  the  tap.  That’s 
some  job.” 

We  wandered  along  with  the  crowd 
rather  aimlessly,  each  busy  with  his  own 
thoughts,  vainly  trying  to  find  a starting 
point  for  our  work. 

Finally  I broke  the  silence  that  had 
fallen  between  us.  “Why  does  a person  do 
this  sort  of  thing,  anyway?”  I asked,  “Why 
cause  all  this  excitement  for  no  reason  at 
all?  If  it  was  getting  somebody  something 
I could  understand  it.  But  no  one  seems 
to  be  ahead  on  the  transaction.  There 
doesn’t  seem  to  be  any  motive  for  the  thing 
at  all.” 

Fenner  laughed  shortly.  “For  fun,  I 
guess,”  he  said,  “Likes  to  watch  the  engines 
whiz  by.” 

Then  he  brightened  suddenly,  and  graspt 
my  arm.  “Which  gives  me  the  first  real 
idea  I’ve  managed  to  think  of  since  we  left 
Davidson.  Let  us  assume  that  this  bird 
turns  in  alarms  just  for  the  pleasure  he 
gets  out  of  seeing  the  apparatus  on  the 
jump.  All  right.  To  avoid  suspicion,  he 
doesn’t  send  in  one  number  repeatedly,  he 
jumps  all  over  the  city.  This  effectually 
prevents  attention  from  being  drawn  to  one 
locality.  But— as  each  different  number 

calls  the  apparatus  over  a different  route, 
it  stands  to  reason  that  he  misses  his  fun 

about  nine  times  out  of  ten,  unless ” 

“Unless  he  has  some  means  of  sending  in 
that  alarm  from  the  spot  he  happens  to  be 
standing  on  at  the  time,”  I interrupted. 
"And  that  spot  might  be  anywhere  in  the 
city  limits  at  any  time.” 

“Not  on  your  life,  young  fellow,”  re- 
torted Fenner.  "This  lad  has  no  pocket  fire 
alarm  set,  take  it  from  me.  He’s  located. 
And  he  must  be  located  some  place  where 
he  can  see  every  response,  granting  that  he 
goes  to  all  this  trouble  in  order  to  watch 
the  apparatus  travel.  Now,  in  general, 
there  is  only  one  place  where  that  spot 
could  be.” 

“I  don’t  follow  you  so  well,”  I said, 
dubiously. 

“Why,  imbecile,  there  is  only  one  spot 
that  the  engines  are  bound  to  pass  no 
matter  what  route  they  take,  and  that  is 
the  block  in  which  their  engine  house  is 
located.  At  last  we  are  getting  sornewhere. 
Once  we  find  out  how  many  companies  there 
are,  and  where  each  is  located  we’ve  got  our 
hunt  narrowed  down  nicely.  Sounds  rea- 
sonable, does  it?” 

“I  have  to  admit  that  it  does,”  I said, 
grudgingly,  "But  there  are  enough  com- 
panies to  keep  us  busy  for  a week.  And 
Davidson  wants  action.” 

“Well,  he  wasn’t  getting  so  much  of  it 
when  we  left,  was  he?  He’ll  just  have  to 
wait  until  we  wade  thru  a bunch  of  elimi- 
nation tests.  I’ve  got  all  that  dope  at 
home.  Let’s  go  out  to  the  house  and  find 
out  how  many  companies  we  have  and 
where  they  are  located.” 


//  the  test  should  come  to  you  tonight  to  fight  for  your 
life  or  the  safety  of  a loved  one,  would  you  know  how  to 
strike  an  effective  blow,  or  to  cripple  your  opponent  with 
jiu  jitsu  or  bone-breakhig  hold?  Isn’t  it  a fact  that  you 
are  not  ready?  1 will  teach  you. 

Who  wants  to  learn 


Boxing  at  home? 

IF  you  remonstrate  with  a bully  for  striking  a 
smaller  man,  and  he  turns  on  you,  can  you  hold 
your  own  f Wouldn’t  you  like  to  ? Or,  if  you 
are  walking  with  your  mother,  sister,  or  best  girl, 
and  someone  passes  a sligliting  remark,  won’t  you 
he  ashamed  if  you  can’t  take  her  part?  Can  you? 

Less  tl)an  2%  of  the  men  and  boys  in  this  country 
know  anything  about  the  art  of  self-defense.  That 
means  when  someone  says  "Come  on  put  on  the 
gloves,"  less  than  2%  are  ready. 

Wouldn’t  you  like  to  learn  how  to  box?  Wouldn’t 
you  like  to  learn  easily  and  quickly — right  in  your 
own  home — at  less  than  half  the  cost  of  a single 
term  of  lessons  by  the  old  method? 

I have  developed  a "shortcut”  method  of  teach- 
ing boxing.  You  can  learn  the  fundamentals  in  5 
lessons,  and  outbox  older  and  stronger  opponents 
after  two  weeks’  study.  My  original  method  has 
enabled  me  to  teach  boxers  difficult  blows  and 
guards  they  could  not  learn  by  the  old  method. 
Prof.  Mike  Donovan  heartily  endorsed  this  "Short- 
cut” method  and  helped  prepare  these  lessons.  Box- 
ing instructors  and  Y.  M.  C.  A.  physical  directors 
are  taking  the  course  to  use  In  tlieir  work  and  urging 
pupils  to  take  it  to  save  time  and  money. 

I start  you  with  movements  you  are  familiar 
with — holding  out  your  hand  for  a coin,  the  breast 
stroke  in  swimming,  etc.  The  first  thing  you  know 
I have  you  striking  correct  blows,  putting  weight 
and  steam  behind  them,  parrying  blows,  ducking, 
feinting,  etc.  I teach  you  the  rudiments  in  front 
of  your  own  mirror.  Wlien  you  finally  go  up  against 
an  opponent,  you  know  how  to  hit,  what  to  expect, 
and  how’  to  guard  against  it. 

It's  almost  unbelievable.  But  you  can  find  out  whether 
it’s  so  without  paying  any  money;  I will  send  you  my 
course  on  approval — that's  my  way  of  overcoming  doubt. 

The  cost  Is  less  than  you  would  pay  for  a single  term 
of  lessons.  I will  include  instruction  in  shadow  boxing, 
eight  bone-breaking  and  jiu  jitsu  holds,  eight  standing 
wrestling  holds  for  use  against  violent  attack,  a set  of 
daily  exercises  to  keep  you  in  good  condition,  and  also  a 
free  book  on  boxing  blows  and  guards.  If,  after  ten 
days’  examination,  you  do  not  want  the  course,  you  can 
send  it  back.  If  you  want  to  keep  the  course,  pay  only 
$5  instead  of  the  former  price  of  .$10. 

But  you  needn't  send  any  money  yet — simply  mail  the 
coupon  for  a free  trial  to  the  Marshall  Stillman  As- 
sociation. Suite  E-7,  No.  461  Fourth  Avenue.  New  York. 
■ — Free  Trial  Coupon  — — — - — — 

Marshall  Stillman  Assn..  Suit  E-7.  461  Fourth  Ave., 
New  York 

You  may  send  me  on  approval  your  complete  Course,  in- 
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“I  hate  to  look  at  that  list,”  I grumbled, 
as  we  boarded  the  street  car.  “When  we 
get  the  total  number  of  fire  houses  in  this 
village,  something  tells  me  we  are  going  to 
realize  what  a nice,  sweet  little  task  we’re 
in  for.” 

“Alaybe  so,  and  maybe  not,”  said  Fenner, 
calmly,  “In  the  first  place,  I think  the  list 
of  likely  houses  will  amount  to  about  six.” 
“How  do  you  arrive  at  that  conclusion  ?” 
I demanded.  “I  don’t  see  much  pick  among 
them.  One  house  is  about  as  good  as  an- 
other when  it  comes  to  guess  work,  and 
that’s  what  we’ll  be  up  against  after  all.” 
“Not  so  much  real  guess  work  after  all, 
because  I’m  taking  the  view  that  every 
engine  house  that’s  located  on  a corner  is 
not  as  likely  a place  to  look  for  our  play- 
ful friend  as  one  that’s  situated  in  the 
middle  of  a block.” 

“Just  why?”  I wanted  to  know. 

“W'ell,  because  a house  located  on  a cor- 
ner would  not  cause  its  apparatus  to  pass  a 
given  spot  as  often  as  one  located  between 
corners,”  replied  Fenner.  “Granted?” 

“I  guess  so,”  I retorted.  “Altho  it  seems 
like  a slim  chance  to  me  all  around.” 

“When  you  are  looking  for  a needle  in  a 
hay  stack  your  chances  are  slim.  Can  you 
suggest  anything  more  plausible?” 

I had  to  admit  that  I couldn’t  and  so 
when  we  arrived  at  Fenner’s  home  we 
noted  down  the  number  of  fire  stations  in 
the  city,  and  their  location.  We  found  that 
there  were  some  twenty-five  companies,  only 
six  of  which  were  located  between  blocks. 
This  fact  caused  Fenner’s  spirits  to  soar. 

“My  boy,”  he  exulted,  “Unless  I miss  my 
guess  we  will  never  have  to  look  up  one  of 
the  remaining  nineteen.  I have  a hunch 
that  the  culprit  is  living  close  to  one  of 
these  six,  and  now  I’m  going  to  try  to 
narrow  that  down  some.” 


“How?”  I asked,  mystified. 

“Watch  your  uncle,”  was  his  retort,  as 
he  reached  for  the  telephone.  He  called 
the  number  assigned  to  our  City  Hall,  and 
got  Davidson  on  the  wire.  I heard  him 
ask  for  a list  of  the  numbers  of  all  the 
boxes  from  which  the  fake  alarms  had 
come,  and  then  for  several  moments  he 
was  busy  jotting  down  the  information  that 
was  coming  to  him  over  the  wire. 

When  he  had  hung  up  the  receiver,  I 
grinned  at  his  scowling  face.  “The  whole 
seventeen?”  I asked,  indicating  the  pad  that 
he  held  in  his  hand. 


“The  whole  twenty,”  he  corrected,  grave- 
ly. “We’ve  been  having  some  more  wild 
goose  chases  since  we  left  the  hall,  and 
Davidson’s  anger  has  reached  the  Nth 
power.  He  threatens  to  discharge  all  the 
plain  clothes  men  within  the  next  twelve 
hours  unless  the  guilty  party  is  brought 
before  him  so  that  he  can  rend  his  flesh. 
Davidson’s  entire  being  seems  to  be  yelling 
for  gore.  Let’s  make  some  time,  fellow,  I 
want  to  look  these  fire  houses  over  before 
dark,  if  possible.” 

“Thought  you  were  going  to  narrow  those 
six  down  to  something  less,”  I reminded 
him. 


“Right,”  he  said,  “But  I can  do  that  as 
we  walk  along.  There’s  no  secret  about 
the  process.  I’m  going  to  look  up  the  loca- 
tion of  these  boxes,  and  any  house  that 
would  send  an  engine  to  every  alarm  that 
has  been  turned  in  will  be  the  object  of  our 
first  visit.  You  see,  all  engines  don’t  go 
out  on  every  alarm.  The  city  is  districted. 
I’m  still  working  on  the  theory  that  it  won’t 
do  any  one  any  good  to  turn  in  an  alarm 
unless  he  can  see  the  smoke  wagons  fan.” 
“Great  stuff!”  I applauded.  “Let’s  look 
over  a list  of  box  locations.” 


This  busied  us  for  a time.  Finally,  out  ' 
of  our  researches  we  reached  the  following 
conclusions.  First,  that  the  various  alarms  > 
which  had  been  turned  in  came  from  boxes 
whose  locations  were  so  widely  differing 
that  any  attempt  to  deduce  evidence  from  ^ 
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the  facts  was  useless.  But  second  that  ' 
engine  company  number  eight  would  have 
been  called  out  on  every  alarm  except  two. 
As  Fenner  said,  enough  was  sufficient, 
more  especially  when  you  took  into  con- 
sideration that  number  eight’s  quarters  was 
one  of  the  between  block  locations. 

Shortly  afterwards  we  were  strolling  ap- 
parently aimlessly  up  the  block  toward  nurn- 
ber  eight’s  station.  Both  of  us  were  scruti- 
nizing closely  the  wires  strung  from  the 
cross  arms  of  the  poles  along  the  street. 
We  easily  located  the  alarm  wire,  but  two 
or  three  turns  up  and  down  the  square 
failed  to  reveal  any  _ suspicious  leads 
branching  into  any  dwelling  or  store  along 
either  side  of  the  street. 

Fenner  grew  disgusted  as  close  scrutiny 
failed  to  yield  us  anything  of  value,  and  we 
eventually  blew  down  to  number  eight  where 
he  introduced  himself  to  the  captain.  This 
individual  was  in  none  too  good  humor, 
and  it  took  much  diplomacy  and  a ’phone 
call  to  Davidson  to  secure  us  the  necessary 
liberty  around  the  place. 

The  good  captain  was  highly  incensed  at 
the  wave  of  false  alarms  that  had  swept 
over  the  city.  I imagine  he  was  a rather 
good  natured  chap  when  things  were  right, 
but  the  last  couple  of  days  had  badly 
strained  his  disposition.  He  commented  pic- 
turesquely on  the  happenings  of  the  last 
forty-eight  hours. 

“Wild  goose  chase  after  wild  goose 
chase,’’  he  grumbled.  “Every  time  the 
gong  rings  it’s  another  senseless  run.  Be- 
lieve me,  if  I ever  lay  my  hands  on  the 
lu-lu  that’s  making  a plaything  out  of  the 
system  he’ll  think  all  Hell’s  a-popping.  A 
joke’s  a joke,  but  this  business  of  sending 
overworked  firemen  out  at  any  old  hour  is 
too  much  of  a good  thing.  And  the  worst 
of  it  is  that  we  get  pretty  nearly  every 
alarm  here.’’ 

At  Fenner’s  request  he  led  the  way  to 
the  roof  of  the  building,  and  once  alone  we 
began  operations.  Taking  our  field  glasses, 
which  we  had  brought  along  for  the  pur- 
pose, we  stretched  ourselves  near  the  edge 
of  the  roof  and  carefully  scanned  every 
foot  of  the  wiring  along  the  block.  The 
glasses  brought  things  so  close  that  we 
might  as  well  have  been  on  the  poles  them- 
selves, but  the  closest  scrutiny  failed  to  re- 
veal any  tap  in  the  alarm  wire. 

Fenner  was  rather  disappointed,  for,  as 
he  confest,  he  confidently  expected  to  find  a 
tap  of  very  fine  wire  some  place  along  the 
street. 

I spied  the  aerial  first.  To  ease  the  strain 
on  my  eyes,  I had  lowered  the  glasses,  and 
was  gazing  out  over  the  roof  tops.  There 
was  a typical  amateur  outfit  a few  roof  tops 
down.  I nudged  Fenner.  “Look,”  I said, 
“There’s  an  interference  factory.  A lot  of 
the  Q.  R.  M.  we  get  around  this  burg  ori- 
ginates there,  Fll  bet.  Bet  you  it’s  a one 
inch  spark  coil.” 

And  then,  remembering  the  Educated 
Harpoon,  I added,  “Couldn’t  be  that  that 
kid  is  sending  in  these  alarms  by  wireless, 
could  it?” 

Fenner  grunted.  “It  could — not,”  he 
growled.  “This  fire  alarm  system  is  a 
closed  circuit  affair,  son.  When  you  send  in 
an  alarm  you  shut  off  the  juice  instead  of 
turning  it  on.  That  allows  the  armature 
of  a relay  to  fall  back  and  close  an  alarm 
circuit.  Short  of  a ton  of  apparatus  rigged 
up  on  one  of  these  poles,  your  young  friend 
over  yonder  couldn’t  start  anything  with 
his  ether  plow.” 

And  then  I saw  his  face  change.  “Good 
night,”  he  muttered,  “I  wonder !” 

“You  wonder  what?”  I queried. 

“Let  me  alone  a moment,  Bill,”  he  re- 
plied, “I  want  to  think.  Look  at  the  birdies 
or  something.” 

For  a long  time  he  lay  there  silently.  I 
began  to  grow  impatient.  Then  he  sud- 
denly began  to  laugh. 

“What’s  so  funny?”  I demanded,  nettled 
at  this  unseemly  display  of  mirth.  “Tell 
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me  when  it’s  time  for  me  to  begin  and  I’ll 
join  you.” 

For  answer  he  sprang  up  and  headed  for 
the  trap  door  leading  into  the  fire  house. 
“Come  on,  Bill,”  he  called  over  his  shoulder, 
“Come  on  and  I’ll  try  to  catch  the  wild 
goose.” 

“What  wild  goose?”  I panted,  as  I fol- 
lowed him  down  the  steep  ladder,  “Who’s 
a wild  goose — what’s  a wild  goose?” 

“Why  that  wild  goose  that  the  captain 
and  his  men  have  been  chasing  for  so  many 
hours.” 

He  past  rapidly  thru  the  station  house, 
and  out  onto  the  street.  There  he  vouch- 
safed a little  information.  “We  are  going 
to  call  on  our  brother  amateur,”  he  said, 
“And  please  try  to  look  innocent.  Right 
now  you  remind  me  of  Dr.  Watson.” 

We  knocked  at  the  door  of  the  house  on 
which  we  had  seen  the  aerial.  A young 
chap  of  about  fourteen  came  in  response. 
Fenner  grinned  amiably.  “We  would  like 
to  see  the  young  man  that  has  the  wire- 
less set,”  he  said,  cordially;  “Is  he  at 
home?” 

“That’s  me,”  said  the  lad.  “What  do  you 
want  ?” 

“I’ve  been  thinking  about  getting  into 
that  game  myself,”  said  the  not  too  truth- 
ful Fenner,  “And  when  I saw  your  aerial  I 
thought  maybe  you  might  be  able  to  give 
us  some  pointers.” 

Instantly  the  kid  thawed.  “Come  in,”  he 
invited,  “I’ll  show  you  my  set.  Got  some 
pieces  of  stuff  around  here  from  when  I 
was  learning,  maybe  I can  sell  you.  That 
was  before  I got  my  big  set.” 

I had  visions  of  a quarter  inch  spark  coil. 
The  boy  led  the  way  upstairs,  talking  over 
his  shoulder.  “Used  to  use  a coil,”  he 
said,  “’till  dad  got  the  juice  in.  Then  I 
got  a transformer.  Current’s  direct,  tho, 
and  I have  to  use  an  interrupter.” 

I got  a violent  nudge  from  Fenner  just 
then  altho  I didn’t  see  that  anything  very 
significant  had  turned  up  so  far.  We  were 
ushered  into  the  boy’s  room,  where  a 
rather  shabby  old  loose  coupler,  an  erratic 
crystal  detector  of  uncertain  vintage,  and  a 
pair  of  fairly  decent  ’phones  were  doing 
duty  as  a receiving  set.  Fenner,  the  rogue, 
protest  ignorance  of  the  functions  of  all 
the  junk  laying  around,  and  soon  had  the 
kid  delivering  a regular  lecture,  which  was 
a scream. 

Finally,  conversation  lagging  a little,  the 
boy  dropt  into  the  chair  in  front  of  his  ap- 
paratus, his  fingers  closing  idly  over  th? 
key.  As  Fenner  put  questions  at  him,  he 
kept  drumming  away  on  that  heavy  old 
key  until  it  began  to  get  on  my  nerves. 

Suddenly  the  quiet  of  the  neighborhood 
was  broken  by  the  wailing  shriek  of  a siren. 
A clamor  arose  below  us  in  the  street,  as 
with  bell  clanging  and  siren  screeching, 
number  eight  roared  by  in  answer  to  an 
alarm. 

Instantly  the  youngster  was  on  his  feet 
and’was  leaning  half  way  out  the  window. 
“There  she  goes,”  he  yelled  over  his  shoul- 
der, his  eyes  burning  feverishly,  “Lord, 
how  that  fellow  does  beat  it.” 

He  watched  until  the  speeding  engine 
turned  a corner  and  was  lost  to  sight. 
Then  he  turned  to  us  in  the  room,  his  eyes 
still  full  of  boyish  excitement.  Fenner  was 
regarding  him  quizzically.  “Yes,”  he  said, 
gravely,  “There  he  goes  to  box  number  18. 
But  you  are  going  along  down  to  the  police 
station  with  me.” 

The  terror  in  the  boy’s  face  was  pitiful 
to  see.  In  vain  he  denied,  pleaded,  begged. 
Fenner  was  iron.  “Down  you  go,”  was  his 
ultimatum,  “You  can  tell  your  story  to 
the  chief.” 

At  that  the  poor  kid  went  to  his  knees 
in  a perfect  frenzy  of  terror.  “No,  no,” 
he  wailed,  “Don’t  take  me  down  there.  I’ll 
admit  that  I did  it.  I’ll  do  anything  for  you 
if  you’ll  let  me  go.  I’ll  promise  I’ll  never 


ROTARY  GAP 

Cat.  No.  YMl 

A new  development  in  the  ro- 
tary line  has  been  made  expressly 
for  Young  & McCombs.  Im- 
provements on  the  well  known 
saw  tooth  rotary  wheel,  make 
this  gap  the  equal  in  tone  and 
efficiency  to  any  selling  for  twice 
the  money.  It  is  the  only  gap  on  the  mar- 
ket which  will  run  smoothly  and  reliably 
in  either  a horizontal  or  vertical  position. 
Can  be  run  in  a vertical  position  while 
screwed  to  the  wall.  Rotor  is  machined 
cast  aluminum  with  formica  center.  Has 
liberal  sparking  space  and  is  drilled  for 
either  1-4  or  3-16  shaft.  Variable  motor 
speed  switch  in  base. 

Price,  complete  - $16.00 
ROTORS  ONLY 

YMla — Rotor  and  standards  only $7.00 

YMlb — Standards  with  base  and  binding 

posts  2.50 


ROTORS  AND  STANDARDS 

Y'M2 — riain  rotor,  as  illustrated $4.50 

YM3 — Saw-tooth  rotor,  designed  for  Har- 
monic Chord  tone 4.75 


Send 
4c  in 
stamps 
for 

SO-page 

Catalog 


Young  t^M'Combs 


C.  I>.  BEST  PRES. 
ROCK  ISL.AIMD.  I L.  I- 


Address 

|_Orders 

to 

Dept. 
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NEW  RADIO 
PRODUCTS  AND 
PERSONAL  SERVICE 

In  endeavoring  to  give  personal  service 
to  our  ever  growing  clientele,  we  realize 
that  new  and  more  modern  products 
make  for  the  betterment  and  improve- 
ment of  radio  work  and  to  this  end  we 
offer  you  the  latest  scientific  achieve- 
ment in  radio. 

DUO  LATERAL  WOUND  COILS 

made  in  several  different  sizes  covering  every  wave  length,  these  coils  have  staggered 
winding,  a lower  natural  period,  lower  high  frequency  resistance,  very  low  dis- 
tributed capacity  which  makes  it  an  ideal  part  of  any  set  and  superior  to  all  other  coils, 
for  amateur  and  commercial  work. 

Radio  Engineers  have  made  extensive  tests  on  these  coils  and  give  them  their  highest 
recommendations. 

These  coils  can  be  had  in  working  Wavelength,  ranging  from  130  to  25,000  meters 
priced  from  90c  to  $4.00.  Mail  orders  promptly  filled  from  stock. 

We  also  carry  a large  stock  of  high  grade  electrical  apparatus,  including  a very 
complete  line  of  heating  appliances. 

You  have  our  most  courteous  invitation  to  spend  a few  moments  in  our  spacious  show 
rooms  to  look  over  our  complete  stock.  We  will  gladly  show  you  any  instrument  or 
part  you  may  desire  to  examine.  It  will  be  a revelation  to  you,  besides  it  is  part  of 
our  service. 

OUR  WORD  OF  HONOR  TO  YOU  IS 
OUR  GUARANTEE.  LET  US  PROVE  IT. 

Write  Dept,  A1  for  Literature  and  Price  Lists, 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 

J.  Di  Blasi,  Secretary J.  Stantley,  Treasurer 

6 Warren  Street,  New  York 


DEALERS 

We  shall  be  pleased  to  send  our  revised  schedule 
of  prices  and  discounts  on  request.  Delivery 
on  our  standard  equipment  - can  be  made  im- 
mediately from  stock,  subject  to  prior  sale. 

WIRELESS  SPECIALTY  APPARATUS  CO. 

Elngineers,  Designers,  Manufacturers 

Boston,  Mass.,  U.  S.  A. 
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DEALERS 

Variable  Condensors  of  the 
Better  Type 


R34-43  Plate  $5.50  List 

Note  the  square  end  piece  on  the  cut  of 
our  condensors,  facing  the  operator,  also 
these  condensors  are  enclosed  in  clear  glass 
cases.  Scales  on  these  instruments  are 
calibrated  to  2 ^ degrees. 

Rotary  Sp2urk  Gaps 

Transformer  Coils 
Control  Panels 

Regenerator  Sets 

A very  complete  line  of  wireless  apparatus. 
Write  for  dealers  discounts  and  catalogue. 

THE  TEWNO  COMPANY 

150-152  Chambers  Street,  New  York  City 


O,  What  a Pal— 

was  Mary,  but  say,  boy,  do  you  know  an 
up-to-the-minute  radio  installation  is  SOME 
pal,  too?— - 


We  manufacture  high  grade  apparatus  only. 
Here  is  a good  value — The  Ace  V.  T.  Socket 
— with  grid  leak  at 

$1.50  each 

Better  buy  Ace  equipment  than  be  sorry 
you  did  not.  Ask  your  dealer. 

THE  PRECISION  EQUIPMENT  CO. 

2437  Gilbert  Ave.,  Dept.  E,  Cincinnati,  Ohio 


Brooklyn 

RADIO  AMATEURS 

If  you  want  good  standard  wireless  ap- 
paratus, we  cordially  invite  you  to  ex- 
amine our  complete  line  of  all  famous 
Manufacturers:  Radisco,  Grebe,  Mur- 

dock, etc.  Everything  for  the  Amateur 
from  Contact  Points  to  Complete  Stations 
sold  at  catalog  prices. 

Agents  for  RADISCO  Apparatus 

Including  Coils,  “B”  Batteries,  Indicat- 
ing Dials  and  other  parts  distributed  by 
them.  Mail  orders  given  prompt  attention. 
Open  Evenings  until  9.30  P.M. 

KELLY  & PHILLIPS 

312  Flatbush  Avenue,  Brooklyn,  N.  Y. 

^Send  To-day  for  the^ 

“Electrical  Worker's  Friend 

An  electrical  book  of  66  motor 
drawings  with  complete  instruc- 
tions for  rewinding  and  reconnect- 
ing A.C.  motors.  Special  at 
Or  write  for  full  particulars  of  this  valuable  book 
SMITH  & SMITH  PUBLISHING  CO. 

Dept.  B.  1524  Lowrie  St.,  N.  S.,  Pittsburgh,  Pa. 


$>f  .00 


do  it  again.  I only  did  it  for  a little  fun — 
honest ! Please  don’t  arrest  me  !” 

“Brace  up,  kid,’’  said  Fenner,  “Not  for 
the  world  would  I let  you  off.  Down  you 
must  go  and  tell  the  chief  what  you’ve  been 
up  to.  But  I’ll  do  my  best  to  have  him  let 
you  off.  Come  now.  Don’t  let  your  folks 
see  that  there’s  anything  wrong  yet,  and 
maybe  I can  get  you  out  of  this  scrape.’’ 
With  a mighty  effort  the  boy  got  himself 
together,  and  a half  hour  later  we  led  him, 
white  faced  and  trembling  before  David- 
son. For  a long  while  Fenner  and  the  chief 
whispered  together  at  the  desk.  I couldn’t 
catch  what  was  said,  but  from  the  scowls 
that  Davidson  shot  at  the  kid  and  the 
earnestness  of  Fenner,  I judged  that  my 
friend  was  having  his  hands  full  in  secur- 
ing clemency  for  the  lad. 

Finally  the  conference  broke  up.’  Fenner 
came  to  me  and  took  me  by  the  arm.  “Come 
on,  Bill,’’  he  said,  “Let’s  go.’’ 

Mystified,  I moved  reluctantly  towards 
the  door.  I saw  Davidson  slowly  unloosen 
the  leather  belt  from  around  his  waist,  saw 
him  seize  the  unfortunate  youth  and  draw 
him  across  his  knee.  We  shut  the  door  be- 
hind us.  The  case  was  being  settled  out  of 
court! 

Once  on  the  street,  I turned  to  my  friend. 
“And  now,”  I said,  “Would  you  mind  giving 
me  a little  idea  of  what  this  is  all  about.  I 
didn’t  see  that  kid  do  anything  out  of  the 
way.  I don’t  see  how  you  caught  him,  or 
how  he  did  the  trick.  Slip  me  the  dope.” 
Fenner  laughed.  “I  thought  you  mist  it,” 
he  said,  “It  was  a slick  trick  the  kid  was 
getting  away  with,  all  right.  He  sent  that 
alarm  in  while  you  were  looking  at  him, 
and  you  never  tumbled.” 

“He  did?”  I said,  blankly,  “With  what?” 
“With  his  telegraph  key,”  replied  Fenner, 
calmly. 

“How?”  I asked,  “by  wireless?” 

“Not  the  kind  you  mean,”  chuckled  Fen- 
ner, “Not  with  the  set.  But  by  wireless; 
nevertheless.  He  used  one  side  of  the 
telephone  circuit.  It  runs  right  alongside 
of  the  alarm  wires  on  the  pole.  You’ve 
heard  of  that  cute  little  phenomenon  called 
induction,  haven’t  you?  Well,  that’s  what 
he  put  over.  He  used  direct  current.  He 
induced  a counter  E.  M.  F.  in  the  alarm 
circuit  of  the  same  value  as  the  current 
flozinng  there. . Result,  zero  current  in  the 
alarm  circuit  every  time  he  pusht  his 
key.  Back  dropt  the  armature  of  the  relay, 
closing  the  other  circuit,  and  in  went  the 
signal.  He  used  a resistance  to  reduce  his 
current  rapidly  and  yet  gradually  to  zero. 
This  prevented  another  pulse  on  the  alarm 
circuit  when  his  current  went  off.  Thus 
he  prevented  double  signals,  which  would 
have  advertised  the  fake.  Once  he  got 
everything  nicely  adjusted,  he  had  the  city 
fire  alarm  system  at  his  mercy.  Pretty 
clever  for  a fourteen  year  old,  eh?” 

“Holy  Smoke,  I’ll  say  so,”  I gasped, 
“How  did  you  get  onto  the  stunt?” 

“More  good  luck  than  good  management,” 
replied  Fenner,  “When  you  showed  me  that 
aerial  it  set  me  to  thinking.  I knew  that 
he  couldn’t  turn  in  an  alarm  with  a regula- 
tion set,  and  I began  to  ponder  over  the 
different  methods  by  which  the  trick  could 
be  turned.  It  dawned  on  me  that  you 
could  induce  a current  in  that  system,  and 
it  also  struck  me  that  the  only  person  in 
the  neighborhood  who  seemed  to  have  an}' 
knowledge  of  the  laws  of  electricity  was 
the  owner  of  that  aerial.  Then  I took  a 
chance,  and  happened  to  hit  it.  At  that,  if 
he’d  have  left  that  infernal  key  alone,  I 
wouldn’t  have  been  sure.  But  I sat  there 
and  counted  the  alarm  as  he  turned  it  in. 
Then  I knew  that  I had  caught  the  cap- 
tain’s wild  goose.” 

“Some  stunt,”  I commented.  “I’m  glad 
they  didn’t  do  any  worse  to  the  kid.” 

“So  am  I,”  admitted  Fenner.  “I  like  to 
see  that  gang  going  myself.  Let’s  go  and 
try  out  that  circuit  you  picked  up.” 
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YOURSELF 
jPortheJoy  ofLifo 


THERE’S  no  place  in  our  live-wire  business  and!: 
social  life  for  the  weak,  sickly  roan  who  is  of  no' 
use  to  himself  or  anybody  else.  Health,  Strength, 
Energy,  and  the  Ability  they  give  a man,  to  win  SUC- 
CESS, are  the  only  qualities  that  count.  Nobody  will 
care  anything  about  you.  or  even  give  you  a second 
thought,,  if  you  go  staggering  through  life  with  some 
miserable  chronic  ailment,  weakness  or  bad  habit 
making  you  a misfit  in  the  busy,  wideawake  world; 
holding  you  back,  keeping  you  from  doing  anything 
worth  while  and  slating  you  for  the  shelf  or  junk  heap 
before  your  time. 

Get  Out  of  the  Rut 

Don't  be  content  to  end  your  life 
a miserable  failure.  Don't  let  a 
sickly  ailment  ruin  all.yourchances 
of  success.  It  won’t  cure  itself. 
You  will  never  be  any  better  until 
you  exert  your  will,  get  hold  of 
yourself,  lift  yourself  out  of  the 
rut  tliat  is  growing  deeper  every 
day  you  travel  in  it.  YOU  CAN 
DO  IT.  You  can  free  yourself 
from  the  Constipation  that  is  de- 
stroying the  tissues  of  your  body 
and  brain;  you  can  get  rid  of  the 
Dyspepsia  and  Indigestion  that 
make  you  feel  as  though  you  car- 
ried a millstone  in  your  chest; 
you  can  cast  off  the  shackles  of 
any  bad  habit  that  is  sapping  your 
vitality'  and,  making  you  ashamed 
to  face  your  -fellow  men.  YOU 
CAN  RE  FREE  FROM  YOUR 
TROUBLES— strong,  well,  with 
every  chance, of  making  a success 
in  the  world,  if  you  will  only 
WAKE  UP!— Look  the  Facts 
. squarely  in  the  Face  and  ACT 
AT  ONCE. 

Win  Back  Your  Health 
and  Strength 

I’ll  Show  you  how  to  flo  it,  in 
a way  that  has  never  failed.;  I 
have  made  a lifetime  study  of  the 
methods  whereby  renewed  VITAL- 
ITY— bringing  with  it  Health., 
c/^D'T'  Strength  and  Energy  is  restoied 
^ I KWlNOrtJK  1 i^y  j,jature’s  own  methods  to  the 
The  Perfect  Man  h u m a n organism.  By  those 
methods  I built  myself  up.  until 
today  I am  called-  the  strongest  man  in  the 
world.  By  them  I have  built  up  thousands  of  weak, 
ailing.  desi.Kindent  men  and  women;  turned  the  watery 
fluid  in  their  veins  to  rich,  tissue-building  blood; 
strengthened  their  vital  organs,  developed  their  mus- 
cles, external  and  internal;  given  them  back  Iiealth. 
happiness,  hope,  ambition  and  the  joy  to  tlie  full  of 
Living  Life. 

STRONGFORTISM 

Strongfortisra  is  tho  Science  of  Living  Life  as 
NATURE  meant  it  to  be  lived;  of  taking  advantage  in 
the  utmost  degree  of  tlie  marvelous  recuperative  ixivvers 
she  has  implanted  in  the  human  organism  and  letting 
her  work  the  -cure  of  any  ills.  Nature’s  way  is  the 
only  safe,  sane,  sure  way  of  getting  back  lost  hcalt^, 
and  strength.  Her  laws  operate  for  every  individual 
alike,  and  never  fall.  Those  laws,  those  methods,  i 
have  incorporated  in  the  system  of  Strongfortism  and 
applied  them  with  unvarying  success  to  my  pupils  in 
every  part  of  the  world.  What  NA'TURE,  through  the 
practice  of  Strongfortism,  has  done  for  others,  she  will 
do  for  YOU.  if  you  will  only  give  her  half  a chance. 
There  isn't  the  slightest  doubt  about  it. 

Send  for  My  Free  Book  ;;riX""of“"Heauh: 

Strength  and  Mental  Energy”  will  tell  you  all  about 
Strongfortism- and  slmw  you  how  it  can  do  for  YOU 
what  it  has  already  done  and  is  now  doing  for  other' 
weak,  wornout,  ailing  men  and  women.  It  makes  no 
difference  where  you  live  or  what  your  occupation  is; 
You  can  practice  Strongfortism  in  the,  privacy  of  youri 
own  bedroom,  if  you  like,  and  gain  thje^ Utmost  benefit-,! 
if  you  will  devote  to  it  as  little  as  tiitfeen'or  twenty 
minutes  a day.  You  will  notice  the  improvement|u 
physically  and  mentally,  within  a few^'ijl||yS  I’^fter  you 
begin,  and  your  friends  will  notice  ydUr  inifh’oved  ap-fj 
pearance  as  well.  . i| 

SEND  FOR  THE  BOOK  NOW.  DonH  put^Tit  off. 
Every  day  counts  when  your  vitality  is  ebbing  away.; 
THE  BOOK  IS  FREE,  but  you  gladly  would  pay'al 
good  price  for  it.  if  you  knew  what  it  would  bringj 
you.  Send  for  it  today  and  simply  enclose  thr^  2c; 
stamps  to  cover  packing  and  mailing.  | \ 

Physical  ' 
andHealth 
Specialitt 

NEWARK.  N.  J. 


LIONEL  STRONGFORT 


1329  Strongfort  Institute 


Send  For  This 

FREE 

BOOK 

on  Combustion 
Engineering 
Fuel-Economy 


The  demand  fpr  fuel  experts, 
with  the  ever-increasing-  price 
of  coal,  ana  oil.  was  never  as 
. , ,,  „ „ ^ greatasnow.  Combustion  Ex- 

Eerra  make  big  money.  The  Hays  Course  in  Combustion  Eng-ineerinsr 
as  been  prepared  in  simple  style  at  a very  moderate  fee  by  the  lea<L 
ing  fuel  experte-JosephW.  Hays.  Educational  Director,  Hays  School; 
W.  L.  Abbott,  Chief  Operating  Engineet  of  the  Commonwealth  Edison 
Company:  Joseph  Harrington,  formerly  Administrative  Engineer,  U. 
S.  Fuel  Administration;  Fred  R.  Low,  Editor  of  “Power”;  Prof.  S. 
W.  Par^  Department  of  Chemistry,  University  of  Illinois;  David 
Moffat  Myers,  formerly  Advisory  Engineer  of  U.  S.  Fuel  Administra- 
tionj  Washington,  D.  C.;  Arthur  L.  Rice,  Editor  of  “Power  Plant 
Engineering”;  I.  E.  Moultrop,  Construction  Bureau,  Edison  Electric 
Illuminating  Company.  Get  into  the  Combustion  Expert  class  now 
while  the  real  opportunity  exists.  Send  forPREE  book  and  furdier 
details  today.  HAYS  SCHOOL  OF  COMBUSTION.  1412-14  So. 
Michigan  Avo.,  Chicago,  III.,  Dept.  E»E, 
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EXPERIMENTERS- 

Here*s  a genuine  bargain 

250  Pittsfield  % inch  Spark  Coils 

Powerful  well-made  coils  that 
regularly  sell  for  three  times  this 
price.  Slightly  shop-worn,  but 
absolutely  unused,  new  coils.  Dealer 
going  out  of  business.  We  picked 
up  the  entire  lot  for  a fraction  of 
its  real  worth.  You  benefit  by  the 

American  Electro  Technical  Appliance  Company 

Dept.  E,  235  Fulton  Street,  New  York  City 

A full  line  of  reliable  wireless  equipment  carried 

Partial  List  of  What  We  Distribute : 


entire  reduction.  This  is  a real  bar- 
gain that  happens  once  in  a life- 
time. Act  quickly ! Mail  us  $2.00, 
plus  postage  for  4 pounds.  The 
least  worn  coils  will  be  shipped 
first. 


Loose  Couplers,  $5.00.  $10.00,  $15.00,  $19.00. 

Tuning  Coils.  4,000  Meters.  $4.75;  1.250  Meters.  $3.50. 
Crystal  Detectors,  $1.75;  DeForest  Type.  $2.60. 

Murdock  Variable  Condensers,  .001  MFD,  $4.75;  .0005, 
$3.75. 

DeForest  Variable  Condensers  Always  On  Hand. 

Fixed  Condensers.  .002  MFD.  70c;  .003,  90c. 

Spark  Gaps,  75c,  90c.  $2.00. 

Oscillation  Transformer  (Murdock  Type).  $5.00. 
Oscillation  Transformer  (Signal  Type).  $16.00, 

Lightning  Switch.  600  V.-lOO  AMP..  $3.94. 

Switch  Points  3/l6"x3/l6",  Threaded  Shank  with  Nut, 
3c  Ea. 

Switch  Points,  3/l6"x3/l6"  with  Machine  Screw,  20o 
Per  Doz. 

Dials  (Black),  3"  and  75c;  with  Knob.  $1.25. 


Send  10c  for  Catalog. 


White  Metal  Dials,  3",  50c. 

Binding  Posts,  9c,  lOc,  12c  and  20c, 

Paragon  Rheostats,  $1.75. 

Parkin  Rheostats.  $1.00. 

DeForest  Rheostats.  $1.00. 

All  the  Wireless  Press  Books. 

All  the  Cole  and  Morgan  Books. 

Hawkins  Electrical  Guides 

Marconi  VT  Bulbs,  $7.00;  Socket  for  Same,  $1.50. 
Murdock  VT  Socket.  $1.00;  DeForest  Type.  $1.50. 
Western  Electric  Phones,  $12.00. 

DeForest  Coils,  All  Sizes. 

Complete  Stock  of  DeForest.  Murdock  and  Grebe  Manu- 
facture. 

Oscillation  Helex.  Complete  to  Assemble,  $3.00. 

Loads  of  Other  Apparatus  On  Hand. 


3c  Each 


THE  ACME  250 
RADIO  TRANSFORMER 

Has  met  with  such  success  that  we  are  pleased 
to  announce  that  we  are  now  manufacturing  the 

ACME  500  and  ACME  lOOO 

SAME  OPERATING  CHARACTERISTICS  AS  ALL  ACME 
TRANSFORMERS  — FULL  RATED  POWER  ON 
ROTARY  GAP  OF  750  SPARKS  PER  SECOND 


EFFICIENCY  80  to  90% 


POWER  FACTOR  90% 


ACME  APPARATUS  COMPANY  Cambridge  39,  Mass. 

TRANSFORMER  AND  RADIO  ENGINEERS  AND  MANUFACTURERS 


u 


AT  LAST 


our  Catalogue  is  off  the  press  and  ready  for  distribution. 
This  Catalogue  has  been  acknowledged  by  Radio  Experts 
and  Associations  throughout  the  country  to  be  the  finest 
Catalogue  which  was  ever  put  on  the  market  by  any  Mail 
Order  House  whatsoever.  This  catalogue  contains  one  hun- 
dred pages  of  the  most  interesting  display  of  Wireless  Ap- 
paratus ever  shown  before.  In  addition  to  the  display  of 
Wireless  Apparatus  we  have  listed  on  the  last  five  pages 
various  hook-ups,  starting  with  the  small  tuning  coil  sets 
and  advancing  to  Audion  and  Amplifying  hook-ups.  One 
page  is  devoted  to  Radio  Symbols,  a photograph  of  our  well 
stocked  store  and  warehouse  is  shown  in  the  front  part  of 
the  book,  to  give  you  an  idea  of  the  amount  of  stock  we 
carry  at  all  times.  Twenty-four  hour  shipments  are  guar- 
anteed on  ninety  per  cent  of  our  orders.  Despite  the  com- 
pleteness of  this  catalogue  there  is  a certain  amount  of  apparatus  we  could  not  get  in  in  this  issue. 
Anv  apparatus  you  are  desirous  of  obtaining,  not  listed  in  our  catalogue,  we  can  furnish  you 
catalogue  from  manufacturer  and  make  shipment  from  our  own  stock.  This  catalogue  will  only  be 
■sent  imon  receint  of  15c  in  stamps— Catalogue  will  not  he  sent  if  stamps  are  not  remitted. 

NOTICE  TO  WIRE  ASSOCIATIONS,  SCHOOLS  AND  VOCATIONAL  TRAINING  CAMPS:  A limited 
number  of  oatalosues  will  be  distributed  free  of  charge  to  the  Wireless  Associations,  Schools  and  Vocational 
TY^ning  Camps  diroughout  the  country  upon  receipt  of  regue^  from  proper  authority  Our  Information 
■nonartment  is  at  vour  service— free  of  charge.  Let  our  Radio  Expert  answer  your  questions— all  we  ask  13 
fha'i  y^^emit  staS  envelope  for  reply.  Make  inquiry  to  Dept.  156. 

NATIONAL  RADIO  SUPPLY  COMPANY,  Suite  103-4-5  No.  808  9th  Street,  Washington,  D.  C. 


Arnold 


J.  F.  ARNOLD 


Loose  Couplers 

CombinatiDii  Loose  Coopt 
ler  Parts  and  accessories* 

Send  8c  stamp  for  lit. 
erature  which  is  surg 
to  interest  you. 


2082  LexingtonAv.  N.T. 
Established  1910 


LEARN  WIRELESS 
AT  HOME 

Operators  earn  $125  to  $250  per  month; 
instruments  given  free;  we  get  you  a 
position. 

SOUTHERN  WIRELESS  INSTITUTE 
423  Courtland  St.  Baltimore,  Md. 


jiiiiiiiiMiniNiiiiiiiiiiiiiiuiiiMiiNniiiiimiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiitimmuiiitniiiniiiiiMiiiiinmiimiiti: 

I Tlh©  ©f  <GI^ss  | 

I By  PROF.  FLOYD  L.  DARROW  | 

I (Contbiued  from  page  269)  | 

riiiiMiiimiiiimiiiiiiimiiuiiiiiiiMiiiiinmiiiiiiiiiimiiiiiiiuiimiimiitnimiiMiiiiiiiiiiiiiiiiiiiiuiimiiiiiiiiiiiiin 


Defeat  was  not  written  in  their  vocabulary, 
however,  and  they  persisted  in  spite  of 
every  obstacle  and  adverse  circumstance. 
Then  came  the  World  War  and  with  it,  the 
importations  of  optical  glass  from  Europe 
ceased.  Something  had  to  be  done  and 
what  had  before  been  only  a highly  de- 
sirable goal,  at  once,  became  a necessity  and 
a patriotic  duty!  After  three  years  of 
diligent  research,  interspersed  with  tem- 
porary failures,  the  Bausches  succeeded  in 
making  optical  glass  of  a very  high  grade. 

When  the  United  States  entered  the  war 
it  became  imperative  that  the  Government 
should  have  large  quantites  of  glass  for 
purposes  already  enumerated.  Immediate- 
ly the  Bureau  of  Standards  and  the  Geo- 
physical Laboratory  at  Washington  took  up 
the  problem  and  Major  F.  E.  Wright,  Ph.D., 
was  assigned  to  take  charge  of  the  work. 
In  addition  a number  of  glass  manufac- 
turers thruout  the  country  placed  their 
plants  at  the  service  of  the  Government. 

DIFFICULTIES  OF  MAKING  OPTICAL  GLASS. 

For  good  optical  glass  there  are  six  fun- 
damental requirements:  (1)  Correct  optical 
and  physical  properties;  (2)  freedom  from 
striae;  (3)  freedom  from  bubbles;  (4) 
high  light  transmission;  (5)  freedom  from 
strain.  The  skill  and  machinery  to  meet 
these  requirements  did  not  at  that  time 
exist  in  this  country.  There  were  needed  a 
stirring  device  that  would  eliminate  the 
striae,  or  tiny  grooves,  melting  pots  more 
resistant  that  corrosive  fluxes  and  freer 
from  iron  and  sulfur  than  any  then  being 
made  in  the  United  States,  and  the  purest 
batch  materials.  Most  essential,  too,  were 
skilled  workmen,  of  whom,  as  already 
stated,  there  were  none  in  this  country  at 
that  time.  But  with  characteristic  Amer- 
ican enterprise  and  as  the  result  of  an 
amount  of  technical  and  practical  experi- 
mentation unprecedented  in  the  history  of 
the  glass  industry,  these  conditions  were 
quickly  and  successfully  met. 

The  most  insidious  foe  of  pure  glass  is 
iron,  which  is  always  present  in  sand,  the 
one  fundamental  ingredient  of  every  kind 
of  glass.  To  free  the  sand  of  this  trouble- 
maker a huge  electro-magnet  is  past  over 
it.  This  removes  all  but  traces  of  the  iron 
and  then  the  sand  is  washed  with  acid  and 
water.  In  glass  for  other  than  optical  pur- 
poses the  iron  is  not  so  carefully  removed 
but  the  green  color,  which  it  imparts,  is 
neutralized  by  the  addition  of  manganese 
dioxid.  The  reddish  tint  of  the  latter  con- 
stituent neutralizes  the  green  of  the  iron. 

HOW  OPTICAL  GLASS  IS  MADE. 

The  first  step  in  the  manufacture  of  opti- 
cal glass  is  to  preheat  the  clay  pot  for  a 
period  of  seven  days  to  a temperature  of 
2,500  degree  Fah.  Then  into  this  are 
weighed  at  intervals  of  fifteen  minutes  for 
one  hour  cullet,  i.  e.,  optical  glass  of  an  in- 
ferior quality  from  a previous  melt,  in  lots 
of  100  pounds  each.  This  is  followed  with 
pure  batch  materials  in  successive  lots  of 
400  pounds,  each  at  intervals  of  two  hours, 
accompanied  by  hand  stirring.  The  mass  is 
then  machine  stirred  for  four  hours,  after 
which  it  is  removed  from  the  furnace,  cov- 
ered with  earth  and  allowed  to  cool,_  or  an- 
neal, slowly  for  four  days.  And  it  is  right 
at  this  point  that  the  most  critical  part  of 
the  whole  procedure  comes.  The  resulting 
product  should  he  structureless,  perfectly 
uniform  and  absolutely  free  from  crystalli- 
sation. If  crystallization  or  “devitrifica- 
tion” as  it  is  called,  sets  in  the  glass  wijl  be 
ruined  for  optical  purposes.  This  condition 
will  result  from  the  too  slow  cooling  and 
gives  rise  in  the  body  of  the  glass  to  a 
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Brush  Up 

ON 

Theory  and  Code 

GET  A 

Commercial  License 

Jobs  are  always  waiting 
for  good  operators.  Study 
where  you  get  the  close 
personal  attention  of  the 
finest  and  most  experi- 
enced men  in  the  Radio 
field.  We  placed  approxi- 
mately three  hundred  men 
last  year. 

Y.  M.  C.  A.  RADIO  SCHOOL 

• 152  East  86th  Street,  New  York,  N.Y. 

“The  Best  Radio  School  in  the  East” 


NOTE: — We  have  on  hand  a select  list  of  Badio 
text  books  and  blueprint  diagram  of  complete  com- 
mercial ship  set,  which  we  recommend  for  home 
study. 


No  Seals -No  Secrets 

— But  Service! 

Inspection  of  the  interior  of  any  Radio 
apparatus  bearing  the  mark : 


reveals  design  and  workmanship  fully  in  keeping 
with  its  outward  appearance. 

GREBE  RADIO  apparatus  is  licensed  under  the 
original  Armstrong  and  Marconi  patents. 

Our  _ guarantee  is  absolute  and  unconditional. 
Each  ^ instrument  must  give  satisfactory  service. 
Our  interest  in  the  purchaser  does  not  terminate 
with  the  sale. 

Ask  your  dealer  to  show  you  our  line  of  super- 
grade apparatus. 

A.  H.  GREBE  & CO.,  Inc., 

70  Van  Wyck  Blvd.,  Richmond  Hill,  N.Y. 


NEW  DIAL  INDICATOR 

Fits  standard 
Shaft.  Made  of  same 
quality  as  our  small- 
er dial.  Black  com- 
position. White  fill- 
ed engraving.  Bev- 
elled edge. 


3"  Dial $0.75.  With  Knob $1.30  Postpaid 

iVa"  Dial 1.00.  With  Knob 1.70  Posipaid 

Moorhead  Electron  Relay  New  Style. ..  .$6.00 

Moorhead  V.T.  Amplifler 7.00 

Moorehead  Extra  Hard  V.T 7.50 


Shipping  weight  1 pound.  Guaranteed.  Licensed 
under  Fleming  and  De  Forest  Patents. 

Our  new  Catalog  now  ready,  send  10c  tor  It. 

For  sale  at  all  RADISCO  Agencies 
and  by 

A.  H.  CORWIN  & CO. 

4 West  Park  St.  Newark,  N.  J. 


large  number  of  beautiful  crystals  of  a 
mineral  known  as  “Wollastonite.”  At  other 
times  this  devitrification  manifests  itself 
in  the  formation  of  very  small  crystals  of 
some  one  of  the  mineral  ingredients  and 
renders  the  glass  dim  or  opaque.  The  only 
remedy  for  this  condition  is  more  rapid 
cooling  and  occasionally  this  process  must 
be  artificially  hastened  by  playing  a stream 
of  water  over  the  pot  of  glass  as  it  is  re- 
moved from  the  furnace.  Another  cause 
of  this  devitrification  of  glass  is  the  solu- 
tion and  subsequent  crystallization  of  small 
portions  of  the  melting  pot  itself,  for 
molten  glass  is  one  of  the  most  corrosive 
substances  known  to  science.  This  last 
source  of  trouble,  however,  may  be  elimi- 
nated very  largely  by  proper  stirring. 

After  the  glass  has  cooled  sufficiently,  the 
pot  is  broken  away  and  the  chunks  of  glass 
are  sent  to  the  examination  room.  All  por- 
tions not  having  the  qualities  of  good  opti- 
cal glass  are  sent  back  to  be  used  as  cullet 
for  another  melt,  while  the  good  glass  goes 
to  the  press  room.  In  the  press  room  the 
chunks  are  slowly  reheated  until  soft,  and 
then  prest  into  slabs  in  powerful  hydraulic 
and  pneumatic  machines.  They  are  then 
annealed  and  laid  in  frames  on  a grinding 
table  covered  with  fine  sand  or  emery  and 
ground  to  a smooth  surface.  The  polish- 
ing is  accomplisht  by  driving  to  and  fro 
over  their  surfaces  an  iron  block  covered 
with  felt  and  rouge.  Rigid  inspection  for 
striae  and  bubbles  follows.  The  latter  are 
detected  by  looking  thru  the  slabs  toward  a 
dark  cloth,  while  a narrow  ray  of  light 
enters  the  glass  at  right  angles  to  the  line 
of  sight.  Defective  spots  are  marked  and 
removed  by  sand  blast.  All  accepted  glass 
is  reheated,  prest  and  very  slowly  annealed. 

GRINDING  AND  POLISHING. 

Of  all  the  manifold  uses  to  which  glass 
is  put  there  is  none  that  requires  so  many 
hours,  and  even  months  and  years,  of  pains- 
taking work  as  the  grinding  of  lenses. 
After  the  glass  maker  has  done  his  work 
and  succeeded  in  producing  glass  of  per- 
fect optical  qualities,  this  labor  may  all  be 
brought  to  naught  by  lack  of  skill  in  grind- 
ing. While  we  cannot  describe  here  this 
most  important  work,  it  may  be  pointed  out 
that  the  giant  Yerkes  refractor,  the  largest 
telescope  lens  in  the  world  weighs  a half  a 
ton  and  required  two  and  a half  years  for 
the  grinding  at  a cost  of  $125,000.  The 
block  of  glass  for  the  big  36-inch  refractor 
of  the  Lick  Observatory  was  poured  at  the 
Paris  glass  works  twenty  times,  with  a 
month  consumed  after  each  pouring  in  the 
annealing,  before  a satisfactory  product 
was  obtained.  The  manufacture  of  camera 
lenses,  too,  has  become  a highly  specialized 
art,  as  rigidly  exact  and  painstaking  as  the 
making  of  a large  refractor.  So  large  must 
the  output  of  these  lenses  be  that  much  of 
the  hand  grinding  and  polishing  has  long 
since  been  superseded  by  motor-driven  ma- 
chinery. Incredible  as  it  may  seem  this 
grinding  is  carried  to  an  accuracy  of  one 
fifty-thousandth  of  an  inch.  In  the  ob- 
jective of  a compound  microscope  there  are 
six  lenses,  the  smallest  of  which  is  only 
one-sixteenth  of  an  inch  in  diameter.  The 
machinery  for  grinding  it  is  a marvel  in 
itself,  and  the  grinding  is  done  by  trained 
technicians  who  have  worked  at  the  art 
from  boyhood.  By  the  sense  of  touch  they 
are  able  to  determine  the  progress  of  the 
work,  and  the  finished  product  must  be  as 
perfect  as  the  largest  refractor. 

The  requirements  imposed  by  the  treat- 
ment to  which  chemical  glassware  must  be 
subjected  are  rigid  in  the  extreme.  It  must 
be  thin  so  that  the  unequal  heating  of  in- 
side and  outside  in  breakers  and  flasks  will 
not  cause  breaking.  It  must  have  a higher 
melting  point  than  has  ordinary  glass.  It 
must  be  able  to  resist  the  corrosive  action  of 
strong  acids  and  alkalis.  For  these  rea- 
sons potash  is  substituted  for  soda  in  its 
J I composition  and  being  of  higher  melting 


$100  to  $350  Profit 
Every  Month 

Actual  Records  HB  Monthly  Profits 

C.  H.  Tucker,  Oklahoma,  $275.00. — Du- 
Quoin  Battery  Sta.,  Illinois,  $105.00. — Mil- 
ler Battery  Co.,  Illinois,  $470.00. — Peal, 
Indiana,  $185.00. — A.  R.  Justice,  Kansas, 
$136.00.— H.  I.  Chaney,  Ohio,  $439.00.— 
S.  A.  Gourney,  Louisiana,  $130.00. — Valley 
Battery  Co.,  Pennsylvania,  $130.00. — A.  S. 
Gray,  KansaSj  $128.00. — F,  T.  Hill,  Indi- 
ana, $141.00. 

Remember,  these  are  average  monthly  profits 
not  special  tests.  We  have  letters  from  thesi 
HB  users  in  our  files,  and  hundreds  more  giv- 
ing like  reports.  What  these  men  have  done, 
you  can  do.  Big,  quick,  clean  profits — easily 
made. 

An  HB  Battery  Charger 
Paysfor  Itself  fromYour  Profits 

All  it  takes  to  start  a big,  profitable,  permanent 
battery  charging  business  is  the  first  small  cash 
payment  on  an  HB  Charger.  Profits  start  rolling 
in  as  soon  as  the  HB  outfit  is  uncrated  and 
hooked  up  to  your  povper  lines.  Your  profits 
easily  carry  the  small  monthly  payments.  It 
costs  10c  to  15c  each  to  charge  hatteries,  any 
voltage.  Customer  pays  75c  to  $1.50.  Figure  your 
profits  I No  burn-outs,  no  expensive  renewals — 
nothing  to  wear  out  or  break.  HB  Chargers  are 
stoutly  built  of  sturdy,  wear-resisting  materials 
and  last  for  years  of  hard  24-hour-a-day  service. 

Small  Cash  Payment-Almost  a Year 
to  Pay  the  Balance  on  Easy  Terms 

There  is  an  HB  Charger  to  fit  any  size  battery 
business.  The  only  capital  needed  is  the  small 
cash  payment.  Experience  in  electrical  work  is 
not  necessary.  You  buy  your  HB  Charger  on 
our  absolute  guarantee  of  complete  satisfaction 
or  money  refunded.  Our  long  time  easy-payment 
plan  is  an  additional  guarantee.  Hundreds  of 
men  are  making  big  profits  in  HB  Battery  Charg- 
ing. Why  not  YOU?  Choose  the  size  Charger 
you  need,  then  mail  the  coupon  for  complete  in- 
formation. Start  NOW,  when  the  demand  is 
greatest.  Make  those  profits. 

Use  this  Handy 
COUPON 
Send  it  TODAY 

— - --•TEAR  HERE--- 

HOBART  BROTHERS  COMPANY, 

Box  77E,  TROY,  OHIO 

Send  me  complete  information  about  the  HB 
Charger  marked  (X),  also  details  of  your  Easy 
Payment  Plan. 


Name  

Address State 


Radio  Men 

The 

Mutual  Purchasers  Association 
will  save  you  money  on  all 

Wireless  Apparatus 

Write  Dept.  E.E.  for  details. 

MUTUAL  PURCHASERS  ASS’N, 
2-4  Stone  Street,  New  York 


’ can  be  quickly  cured,  if  you 


fi 

m Send  10  cents  coin  or  stamps  for70-page  book  on  Stam- 
m mering  and  Stuttering,  “Its  Cause  aod  Core.”  It  tells  how  1 
cured  myself  after  stammering  for  20  years. 
Benjamin  N*  Bogue^  yes  Bogue  Bldg.,  Indianapolis 


^STAMMER 
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The  Second  Edition  of  the 

Consolidated  Radio 
Call  Book 

Will  Be  Out  in  Two  Weeks 

It  was  unavoidably  delayed 

owing  to  the  vast  amount  of  work 
involved  in  bringing  it  right  up  to 
date  and  in  compiling  the  big 
amateur  section  that  will  be  a 
special  feature.  We  urge  all  those 
who  have  placed  their  orders  to 
be  patient — you’ll  be  glad  you 
waited  when  you  receive  your 
copy,  which  will  be  very  soon. 

The  Consolidated  Radio  Call  Book  is 
the  only  book  in  print  officially  listing 
all  the  radio  calls  as  issued  by  the  Bureau  of  Commerce. 
Every  vessel  and  land  station  in  the  world  is  represented 
and  listed  alphabetically,  according  to  names  of  vessels 
or  land  stations,  and  according  to  call  letters;  Revision 
of  American  coastal  stations  under  U.  S.  Naval  control, 
and  their  new  calls. 

All  Amateur  Calls  Also  Listed 


SPECIAL 

Given  Free  with  Each  Copy 

A Wireless  Map  of  the  World  in  colors  is  given  absolutely 
free  with  each  copy.  This  map  shows  the  locations  of  all 
the  high  powered  RADIO  stations  in  the  world,  including 
the  time  signal  stations.  In  addition  it  tells  at  a glance  how 
far  away  any  of  these  stations  are.  Of  greater  interest  are 
the  time  zones,  which  enable  the  amateur  to  compute  instantly 
the  correct  time  for  the  zone  in  which  he  is  located  from  any 
time  signal  station. 


Price  $1.00  Prepaid 

Either  Direct  from  us  or  for  sale  by 
the  following  responsible  Dealers: 


American  Electro  Technical  Appliance  Co., 

235  Fulton  St.,  New  lork,  N.  T. 
Atlantic  Radio  Co.,  . * nr 

3 4 Batterymarch  St.,  Boston,  Mass. 
L,  Bamberger  & Co.,  Newark,  N.  J. 

J.  H.  Bunnell  & Co..  _ ^ , r.-*, 

32  Park  Place,  New  York  City 

California  Electrical  Supply  Co  , 

643  Mission  St.,  San  Francisco,  Cal. 

Tm  W.  Cleveland  Co.  -kc 

4 41  Congress  St.,  Portland,  Me. 
Cutting  & Washington  Co., 

6 West  48th  St.,  New  York  City 
De  Forest  Telephone  & Tel.  Co., 

1391  Sedgwick  Ave.,  New  \ork  City 
Dewey  Sporting  Goods  Co., 

268  West  Water  Street,  Milwaukee,  Wis. 
Doubleday  Hill  Electric  Co., 

719  Liberty  Ave.,  Pittsburg.  Pa. 
A.  T.  Hovey,  61  Belvidere  St.,  Boston,  Mass. 
Lester  I.  Jenkins,  ^ ^ nr.,00 

923  Purchase  St.,  New  Bedford,  Mass. 
F.  S.  Katzenbach  Co.,  -.t  t 

35  E.  State  St.,  Trenton.  N.  J. 
IClaus  Radio  Apparatus,  Eureka,  111. 

Arno  A.  Kluge.  t . 1 i 

638  So.  Figueroa  St.,  Los  Angeles,  Cal. 
Manhattan  Electrical  Supply  Co.. 

17  Park  Place,  New  York  City. 
114  S.  Wells  St..  Chicago.  111. 
1106  Pine  St.,  St.  Louis,  Mo. 
604  Mission  St.,  San  Francisco,  Cal. 
McCarthy  Bros.  & Ford. 

75  W.  Mohawk  St.,  Buffalo,  N.  Y. 
A.  C.  McClurg  & Co., 

218  So.  Wabash  Ave.,  Chicago,  111. 
Mohawk  Electrical  Supply  Co.,  ^ 

32  5 So.  Warren  St.,  Syracuse,  N.  Y. 


National  Radio  Supply  Co., 

1405  U St.,  N.  W.,  Washington,  D.  C. 
Newman-Stern  Co.,  , 

1874  E.  Sixth  St.,  Cleveland,  Ohio. 
Nola  Radio  Co.,  , 

13  4 Chartres  St.,  New  Orleans,  La. 
E.  P.  NoU  & Co.  . . „ 

21  No.  7th  St.,  Philadelphia,  Pa. 
George  W'.  Parezo  & Co., 

808  Ninth  St.,  N.  W.,  Washington,  D,  C. 
Pioneer  Electric  Co.. 

13  7 East  5th  St.,  St.  Paul,  Minn. 

P D.  Pitts  Co., 

12  Park  Square,  Boston,  Mass. 
Precision  Equipment  Co., 

2 43  7 Gilbert  Ave.,  Cincinnati,  Ohio 
Radio  Corporation  of  America  (Marconi  Co.), 

Gay  and  Pratt  Sts.,  Baltimore,  Md, 
Radio  Distributing  Co., 

4 West  Park  St.,  Newark,  N.  J. 
Radio  Engineering  Co., 

614  N.  Calvert  St.,  Baltimore,  Md. 
Radio  Equipment  Co.. 
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point  it  is  more  difficult  to  blow.  Some  of 
the  most  skillful  work  of  the  whole  in- 
dustry is  to  be  seen  in  the  marvelous  facility 
with  which  these  genie  of  the  blowpipe 
fashion  the  many  intricate  and  often  deli- 
cate pieces  of  chemical  apparatus.  Former- 
ly this  glassware  was  all  made  in  Europe, 
particularly  at  Jena,  Germany,  long  famous 
for  the  superior  quality  of  its  chemical 
glass.  But  the  War  has  changed  all  this 
and  we  now  make  in  this  country  glass  in 
all  respects  better  than  what  was  imported 
in  former  years. 

PLATE  AND  WINDOW  GLASS. 

Plate  glass  is  machine  made.  In  huge 
furnaces  the  melting  pots  are  heated  and 
when  the  melt  is  ready  a traveling  crane 
seizes  the  pot  and  pours  its  molten  contents 
upon  a casting  table,  consisting  of  a cast 
iron  plate  over  which  is  suspended  a heavy 
iron  roller  so  adjusted  that  it  may  be  set 
at  any  desired  distance  above  the  table- 
plate.  After  it  has  been  rolled  to  the  proper 
thickness  the  plate  of  glass  is  transferred 
to  the  annealing  oven,  where  it  slowly 
passes  thru  a long  tunnel  heated  to  a high 
temperature  at  the  starting  end  and  grad- 
ually cooling  to  ordinary  temperature  at 
the  other.  It  is  removed  from  the  oven 
and  cemented  by  Plaster  of  Paris  to  a 
large  revolving  table  where  it  is  ground  at 
first  with  coarse  emery  dust,  then  with  finer 
material  and  finally  it  is  polished  with 
mechanical  rubbers  covered  with  felt  and 
iron  oxid. 

Window  glass  is  now  blown  by  machinery 
into  huge  elongated  cylinders  until  the 
walls  are  of  the  proper  thickness  and  then 
it  is  cut  lengthwise  and  flattened  out  in  a 
flattening  furnace.  The  cutting  is  done  by 
stretching  along  the  glass  a small  iron  wire 
and  passing  thru  it  a current  of  electricity. 
This  heats  the  wire  to  incandescence  and 
the  glass  breaks  along  the  line.  Bottles  are 
blown  to  shape  in  molding  forms.  So,  too, 
are  lamp  shades.  Glass  is  frosted  either  by 
immersion  in  a solution  of  hydrofluoric  acid 
or  bj'  directing  against  it  a blast  of  sand, 
by  the  force  of  comprest  air. 

The  color  of  glass  is  due  to  the  presence 
of  small  quantities  of  metallic  oxides.  Co- 
balt gives  blue.  Iron  and  chromium  give 
green  and  cuprous  oxide  or  metallic  gold 
produce  ruby  glass.  The  gold  is  present  in 
the  form  of  small  metallic  particles  thoroly 
disseminated  thruout  the  mass.  With  the 
very  intense  light  and  high  magnifying 
power  of  the  ultra-microscope  these  in- 
finitely small  particles  stand  forth  like 
glistening  points,  and  are  seen  to  move  to 
and  fro  in  zig-zag  paths  with  a very  rapid 
motion. 

In  former  years  the  glass  industry  in  this 
country  was  governed  very  largely  by  the 
“ancient  rule  of  thumb”  but  every  glass 
plant  now  has  its  chemical  laboratory  and 
has  come  under  the  sway  of  the  finger  of 
modern  Science. 


STUDENTS  DANCE  TO  RADIO 
JAZZ. 

Music  was  transmitted  half  a mile  by 
radio  and  was  sufficiently  loud  at  the  re- 
ceiving end  for  dancing,  according  to  an- 
nouncement from  the  University  of  Pitts- 
burgh, which,  with  the  Carnegie  Institute 
of  Technology,  conducted  the  experiment. 

The  Tech  orchestra  sat  in  Central  Hall 
and  played  a jazz  tune,  while  the  Pitts- 
burgh University  students  gathered  in 
Heinz  House,  half  a mile  away,  and  danced 
two  numbers.  Prof.  Edwin  R.  Rath  at  the 
experiment  station  of  the  university  trans- 
ferred the  music  by  the  use  of  a Magnavox 
and  two  strings  of  electric  wires. 

The  Pitt  experiment  station  is  nearly  half 
a mile  from  Tech  Hall  and  the  Heinz 
House  is  equally  distant  from  the  experi- 
ment station  and  the  hall.  In  this  round- 
about way  the  music  was  transmitted  a dis- 
tance of  a mile. 
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! StireeU  Tiraffic  i 

I By  EDWIN  F.  LINDER,  M.E.  | 

I (Continued  from  page  256)  | 
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Having  brought  both  vehicles  and  ped- 
estrian transit  to  a stand-still,  he  now  opens 
up  traffic  for  automobiles  going  east  on  the 
“Avenue.”  To  accomplish  this  he  presses 
the  “white  D”  button  which  operates  the 
mechanism  in  such  a manner  that  it  moves 
the  ruby  glass  wing  and  leaves  the  search- 
light beam  exposed;  thus  projecting  a white 
beam  from  the  head  of  the  column  D; 
thereby  givmg  the  right  of  way  to  the  east- 
bound  traffic  on  the  south  side  of  the  “Ave- 
nue.” At  this  time  other  traffic  is  stopt  at 
the  three  other  points  A-B  and  C. 

Having  gained  control  of  the  situation 
the  officer  desires  to  permit  the  people  to 
pass  on  foot  from  A to  C and  from  B to  D, 
while  the  vehicles  are  moving  in  both  east 
and  west  directions  along  the  “AVENUE.” 
To  give  the  proper  signal,  he  allows  the 
ruby  glass  to  remain  over  the  searchlights 
at  A and  B,  pushes  the  “white  C”  button, 
thereby  giving  the  “clear”  signal  to  west 
bound  traffic  on  the  north  side  of  the 
“AVENUE.” 

The  same  method  is  used  for  controlling 
the  north-bound  and  south-bound  traffic  on 
the  “STREET,”  of  course  in  order  to  give 
the' proper  signals  the  officer  must  operate 
the  switches  controlling  the  mechanisms  for 
that  purpose. 

It  can  readily  be  seen  that  in  the  event 
of  an  emergency,  demanding  the  immediate 
halting  of  all  traffic,  such  as  clearing  the 
passages  for  fire-apparatus  or  ambulance 
service,  the  projecting  of  all  four  shafts  of 
red  light  at  the  same  instant  would  be  so 
conspicuous  that  they  could  not  escape  de- 
tection by  any  one,  even  tho  a mile  away. 
It  would  also  give  ample  notification  to  the 
officers  at  the  intermediate  posts  between 
such  busy  traffic  signal  stations  to  prepare 
for  the  on-rushing  fire  engines  by  warning 
people  to  keep  on  the  sidewalks. 

I Tlht©  IBofr’ess.Hs  I 

! By  PROF.  LINDLEY  PYLE  | 

I (Continued  from  page  255)  | 
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Figure  2. 

Spiral  Formation  of  Cathod  Rays  in  a Uni- 
form Magnetic  Field  Where  the  Lines  of 
Force  Are  Oblique  to  the  Direction  of  the 
Emission  of  the  Rays. 


of  trajectories  in  his  own  theory,  calling 
attention  to  the  fact  that  his  positively 
charged  particles  will  turn  around  the  mag- 
netic axis  of  the  earth  in  the  opposite  direc- 
tion— in  his  own  words,  “paths  of  positively 
charged  particles  are  the  mirror  image  of 
the  negative  ones  with  respect  to  a plane 
thru  the  sun  and  the  magnetic  axis  of  the 
earth.”  The  positively  charged  alpha-par- 
ticle has  much  greater  mass  than  the  nega- 
tively charged  cathode  ray  particle ; it  is 
deviated  less  by  the  gases  it  penetrates ; and 
it  has  other  properties  differing  markedly 
from  those  of  the  negatively  charged  par- 
ticle. Vegard  feels  that  the  positive  par- 
ticle theory  gives  a simpler  explanation  to 
auroral  forms,  especially  the  drapery  struc- 
ture, than  does  the  negative  particle  theory. 
Very  possibly  the  ultimate  theory  will  be 
an  amalgamation  of  these  two.  Possibly 
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A hundred  different  kinds  of  brushes  for  homes, hospitals, public  build* 
j[)gt,garages, barber  shops.etc.  Splendid  sales  helps  and  fine  sample 
cases  free  to  salespeople.  Unioue  plan  of  gaining  entrance  to  homes 
by  invitation.  Credit  to  reliable  people.  Learn  about  the  best  line 
sold  direct  to  the  user  - - the  big  line  of  everyday,  useful  home  goods! 
BIC  COMMISSIONS  AND  PROTECTED  TERRITORy 

NORTH  RIDGE  BRUSH  CO.  Bo»32,FREEPORT.IU* 
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charged  particles  may  be  operating  -whose 
nature  may  be  as  yet  unfamiliar  to  us,  since 
there  seem  to  be  well  authenticated  cases  of 
auroral  rays  penetrating  the  atmosphere  to 
within  a kilometer  of  the  earth,  or  roughly 
two-thirds  of  a mile.  This  corresponds  to 
a luminescence-producing  radiation  more 
extreme  than  any  that  has  yet  been  ob- 
served in  any  laboratory  experiment. 

Incidentally  the  aurora  gives  interesting 
information  regarding  our  atmosphere  in 
that  Lenard  has  shown  that  auroral  dis- 
plays at  a height  above  300  kilometers  (say 
200  miles)  indicate  the  presence  there  of 
gases  of  very  small  density  such  as  helium 
and  hydrogen.  This  checks  certain  trust- 
worthy calculations  of  the.  composition  of 


Fig.  1 

Spiral  Movement  of  Cathode  Rays  in  a Uni- 
form Magnetic  Fieid  Perpendicular  to  the 
Direction  of  the  Emission  of  the  Beam. 
A.  Cathode  Consisting  of  an  Aluminum  Wire 
Exactly  in  the  Opening  of  a Small  Glass 
Tube  Giving  a Very  Fine  Pencii  of  Rays, 
a.  Pencii  of  Cathode  Rays  Before  the  Mag- 
netic Field  Has  Started,  b,  c,  d.  Three  Dif- 
ferent Circular  Spirals  of  the  Rays  for  Three 
Different  Values  of  the  Magnetic  Field. 


IsYour  Blood  Starving 
For  Want  of  Iron? 

Iron  is  Red-Blood  Food — Nuxated  Iron  Helps 
Put  Roses  Into  the  Cheeks  of  Women  and 
Gives  Strength  and  Energy  to  Men 


If  you  were  to  go  without  eating  until  you  become 
weak,  thin  and  emaciated,  you  could  not  do  a more 
serious  harm  to  yourself  than  when  you  let  your 
blood  literally  starve  for  want  of  iron — iron  that 
gives  it  strength  and  power  to  change  food  into 
living  tissue,  muscle  and  brain.  Without  plenty  of  iron 
in  the  blood,  no  matter  how  much  or  what  you  eat, 
your  food  simply  passes  through  you  without  doing 
you  any  good — you  don’t  get  the  strength  out  of  it  and 
instead  of  being  filled  with  youthful  strength  and  en- 
ergy you  are  weak,  nervous  and  all  run-down.  If 
you  are  not  strong  or  well  you  owe  it  to  yourself 
to  make  the  following  test : See  how  long  you  can 
walk  or  how  far  you  can  walk  without  becoming 
tired.  Next  take  two  five-grain  tablets  of  ordinary 
Nuxated  Iron  three  times  per  day  after  meals  for 
two  weeks,  then  test  your  strength  again  and  see 
how  much  you  have  gained.  Numbers  of  nervous, 
run-down  people  who  were  ailing  all  the  while  have 
most  astonishingly  increased  their  strength  and  en- 
durance simply  by  taking  iron  in  the  proper  form. 
But  don’t  take  the  old  kinds  of  iron  simply  to  save 
a few  cents.  Y’ou  must  take  iron  in  a form  that 
can  be  e.asily  absorbed  and  assimilated  like  Nux- 
ated Iron  if  you  want  it  to  do  you  any  good,  other- 
wise it  may  prove  worse  than  useless.  You  can 
procure  Nuxated  Iron  from  your  druggist  on  an 
absolute  guarantee  of  satisfaction  or  your  money 
will  be  refunded. 


PROSPECTIVE  STUDENTS 

D ^ M will  give  you  your  N.D.  degree  In 
two  years,  day  and  night  classes 
This  institution  teaches  Electrical  Therapeutics, 
Static,  High  Frequency.  Violet  Ray,  Galvanic  Cur- 
rent. X-Ray,  Osteopathy,  Orthopaedics.  Chiro- 
practic, Psychology,  as  embodied  under  the  Trip- 
licity  of  Sciences  known  as  Natureopathy.  The 
field  is  unlimited  right  now  for  Natureopathlc  Phy- 
sicians. Our  experienced  faculty  of  fourteen  prac- 
tical physicians  will  guide  you  surely  and  care- 
fully to  attain  success.  Earn  while  you  learn  If 
you  so  desire.  Graduates  of  single  branch  schools 
who  are  here  now  say  that  the  Blumer  System  is 
the  most  wonderful  drugless  healing  system  in  ex- 
istence. Write  today  for  our  catalogue.  Start 
right.  Address  Executive  Secretary, 


the  atmosphere  at  varying  heights  in  -which 
there  has  been  found  a thick  layer  of  prac- 
tically pure  hydrogen  at  a height  of  over 
60  miles.  Stormer’s  study  of  the  long  and 
faint  auroral  rays  in  this  hydrogen  layer 
enabled  him  to  compute  the  probable  tem- 
perature thereof — a temperature  of  ap- 
proximately— 175°C.,  nearly  300°  Fahrenheit 
below  the  freezing  point  of  water. 

Surely  in  the  face  of  the  checking  of  ex- 
perimental and  observational  evidence  with 
theoretical  deductions  we  cannot  but  ac- 
cept the  theory  that  auroral  displays  are 
closely  connected  with  an  electrified  emana- 
tion from  the  sun.  Certain  details  of  the 
theory  need  further  development,  but  that 
time  is  near  at  hand  when  Science  can 
claim  to  have  “explained”  what  has  always 
appeared  to  mankind  as  one  of  the  most 
mysterious  and  magnificent  of  natural  phe- 
nomena. 

£inimimiiiiiuiiiimmiiiiMniiiiiimiiiiiiiiimiiiMiiiMiiiiiimiiliiiiiliiiiniiimiinililliumiiiiiiiiiii<iii'iiniiii-^ 

I Ts’lple  | 

I t©s  I 

I Flmsfees  1 

I By  ALFRED  GRADENWITZ  | 

I {Continued  from  page  259)  | 



By  comparing  the  third  view  with  the  two 
stereoscopic  pictures,  the  main  flash  of 
lightning  is  found  to  coincide  with  less  than 
0.001  second  with  the  last  partial  discharge 
of  the  hindmost  cloud  lightning,  thus  prov- 
ing with  nearly  absolute  certainty  an  elect- 
rical connection  between  two  discharges 
entirely  independent  in  space. 

1 

LIGHTNING  FLASHES  NOT  INSTANTANEOUS. 

These  researches  proved  especially  valu- 
able as  a means  of  ascertaining  the  origin 
of  the  paths  of  lightning  flashes.  Similarly 
as  an  electric  spark,  a lightning  flash,  as  a 
[rule,  is  not  produced  instantaneously,  but  is 


BLUMER  COLLEGE  of  NATUREOPATHY 
97  Ann  St.,  Dept.  H-,  Hartford,  Conn. 

15  cents  postage  will  bring  to  you  "The  Scientific 
Natureopath."  Address  Publicity  Dept,  of  the 
above  college. 


Telegraph  Pictures 

BY  ELECTRICITY 

Complete  sets  of  two  machines  of  this 
marvelous  equipment  at  ridiculously 
low  prices.  Instructive,  mystifying 
an(l  useful.  This  picture  of  Presideni 
Wilson  was  telegraphed  by  these  ma- 
chines. Will  transmit  pictures,  maps 
drawings  and  hand  writing.  Picturt 
telegraphing  Is  the  coming  science. 
Write  today. 

3.  LEISHMAN  CO,.  Dept.T  Qfden,  Ulafc 


By  WILLIAM 
J.  FIELDING 


Sanity  in  Sex 

A popular  presentation  of  the  vital  problems  of 
sex.  Intensely  Interesting.  Gripping.  Frank. 
Convincing.  Descriptive  circular  on  request. 

Price  $1.75,  postpaid 
DODD,  MEAD  & COMPANY 
445  Fourth  Avenue  New  York 


Chicago  Medical  School 


Offers  Accredited 

DAY  AND  EVENING  COURSES 

in  medicine  and  surgery  leading  to  the  degree  of 
DOCTOR  OF  MEDICINE.  Also  offers  through 
its  affiliated  college  opnortunity  to  complete  pre- 
medical credits.  WORK  YOUR  WAY  PLAN. 
Address  REGISTRAR 

3832  RHODES  AVE.  Dept.  7 CHICAGO 


Battery  Charging  Pays 

SlOO  to  $200  extra  profit  every  monih  in  HB  Bat- 
tery Chaurioff.  Yotr  can  make  big  profits.  This 
HB  Charger  will  recharge  1 to8  auto  storage 
teries  at  one  time,  with  a current  cost  of  only  10c 
to  15c  per  battery.  Autoistpays  76c  to  $1.50. 
Figrure  your  profits. 

Small  Cash  Payment  Puts  This 
Money-Maker  In  Your  Garage 

Balance  In  easy  monthly  payments  which 
earnings  should  easily  pay.  with  good 
profits  besides.  No  risk.  Ahsolnte  money- 
back  Guarantee.  Write  TODAY  for  full 
particulars. 

HOBART  BROS.  CO.,  Box  7 IE,  Troy,  Ohio 
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Wireless 

Transformers 


Will  give  you  a greater 
sending  range.  1600 
miles  have  been  covered 
with  a ^ K.  W.  Write 
for  Bulletin  EE. 


The  Packard 
i£lectric  Company 

I Warren, 


pany  g 

Ohio  gJI 


MEMORIZE 
CONTINENTAL  CODE 
ALMOST  INSTANTLY 

This  method  THE  short  cut  to  tuccm, 
After  September  1st  FIFTY  CENTS 
Until  then 

COMPLETE  CHAR.T 

and  fall  instractions  TWO  DIMES 
C.  K.  DODGE 
Box  300  Mamaronedc,  N.  Y.. 


AMATEURS 

YOU  REQUIRE  SWITCH  POINTS 
AND  BINDING  POSTS  FOR  THAT 
NEW  SET. 

SWITCH  POINTS  THAT  ARE  AC- 
CURATE. 

Ya"  Diameter  and  "High,  Shanks  for 

6-32  Nut SIZES  as  below,  Postpaid. 

This  Month  Only 
Shank,  Nickel  Plated,  $1.00 
J/2"  Shank,  Nickel  Plated,  1.00 
Shank,  Nickel  Plated,  1.00 
Dependable  Radio  Equipment  and  Parts 
See  catalogue  No.  9 

DORON  BROS.  ELEC.  CO. 

Manufacturers,  Hamilton,  Ohio 


The 

WIRELESS  EQUIPMENT 

COMPANY,  Inc. 

Furnishes  all  kinds  of  relia-‘ 
ble  radio  apparatus  at  lowest 
prices.  Send  for  latest  bulletin 
No.  146C  on  new  apparatus. 

188-190  Greenwich  St.  New  York 


THE  WIRELESS  I Price 
EXPERIMENTERS  MANUAL  f $2.25 

(E.  E.  Bucher’s  New  Book) 

and  one  year's  sub.scription  to 

THE  WIRELESS  AGE 

$2.00 

Wireless  Press  Both  for  Only  $3.75 
fci  ^ Broadway  postage  outside  U.  S.  50c  exti'a. 
New  York  City Send  for  catalog. 


30 
DAY 
SPECIA1> 
OFFER 


SPECIAL 

SUMMER 

SALE! 


GROUND  WIRE  ifp 


Lightning  Switches,  600  V..  100  Amp.,  only $4.00 

Original  Audiotron  Adaptors $1.75 

Standard  “VT”  Sockets  with  positive  contacts.  $1.00 
Moorhead  Electron  Relays  with  Standard  VT  base  $6.00 
(Fully  Licensed  and  Guaranteed.  See  Moorhead  Adv.) 


RADIO  EQUIPMENT  CO. 

630  Washington  St.  Boston,  11,  Mass. 


CATALOG  J. 

Contains  24  pages  of  reliable  apparatus, 
standardized  parts  and  raw  materials.  Com- 
plete line  switch  points,  knobs,  switches, 
rod,  aerial  wire,  etc. 

Send  5c  in  stamps  for  your  copy  today. 
Shotten  Radio  Mfg.  Co.,  P.  0.  Box  3.  Scranton.  Pa. 


started  by  several  brush-like  “preliminary” 
discharges,  following  up  one  another  by 
jerks.  This  was  strikingly  illustrated  by 
Walter’s  triple-camera  lightning  flash  pic- 
tures. In  one  case  the  preliminary  dis- 
charges of  three  branches  were  found  to 
have  occiired  0.00885,  0.00795  and  0.00569 
second  respectively,  before  the  main  dis- 
charge, so  that  the  total  time  of  production 
of  the  lightning  flash  was  0.00885  second. 

The  course  taken  by  a lightning  flash  in 
time,  as  well  as  in  space,  shows  enormous 
variety.  The  human  eye,  of  course,  is  quite 
unable  to  separate  the  individual  discharges 
following  up  one  another  at  small  fractions 
of  a second.  On  the  other  hand,  there  are 
also  flashes  actually  consisting  of  a single 
instantaneous  stroke.  There  are  sometimes 
separate  discharges  quite  different  in  shape 
following  up  one  another;  these,  of  course, 
constitute  independent  flashes  of  such  short 
duration  that  even  the  moving  plate  will 
reproduce  them  as  well  defined  lines. 
Another  frequent  case  is  the  simultaneous 
flashing  up  of  several  independent  dis- 
charges. In  such  cases,  there  might,  of 
course,  be  an  electrical  connection  between 
the  various  flashes,  and  such  phenomena,  as 
in  the  case  above  discust,  have  actually  been 
brought  out  already  by  lightning  flash 
photographs  with  Professor  Walter’s  triple 
camera. 

jiiMiiiimimiiiimmuiiimniimimiiitinmmiiimniiiiiiiiimiiitiiiiMiiiiiiimiiiiiiiiiimiiiiiiimiinimiiiMiiii.. 


By  DAVID  T.  WEINBERG 

(Continued  from  page  293) 


diagram,  since  this  tube  acts  as  a sleeve 
in  order  that  the  needle  will  not  penetrate 
the  skin  too  deeply.  This  tube  is  also  to 
contain  the  coloring  fluid. 

In  the  left-hand  wooden  end-piece  slot 
the  center  so  that  a 6/32  screw  will  move 
freely — the  slot  extending  inch  in  length. 

Next  drill  a hole  in  the  base  so  the  tube 
can  pass  thru  and  have  the  tube  fit  flush 
against  the  end-piece,  even  with  the  slot. 
Then  drill  and  tap  a 6/32-inch  hole  at  the 
upper  end  of  the  tube,  so  the  screw  will  fit, 
thus  allowing  adjustment. 


Diagram  Showing  the  Construction  of  Elec- 
tric Tattooing  Machine,  Which  Can  Be  Read- 
ily Constructed  From  the  Electro-magnets 
Found  In  An  Old  Buzzer  Or  Bell. 


Under  the  top-board  which  is  practically 
of  the  same  dimensions  as  the  base,  place 
a springy  piece  of  metal,  either  brass  or 
steel,  and  attach  a platinum  or  silver  con- 
tact point  to  same ; then  arrange  it  as  in 
diagram  onto  the  top  piece  so  that  the  con- 
tact will  touch  that  on  the  vibrator. 

The  last  few  steps  in  completion  of  the 
tattooing  machine  are  now  at  hand.  Ob- 
tain two  small  binding  posts  and  attach 
them  to  the  frame  as  shown. 

To  use  this  tattooing  machine  connect  a 
flexible  telephone  cord  to  the  binding  posts 
and  to  the  terminals  of  about  two  or  three 
dry  cells  in  series,  then  turn  the  thumb 
screw  until  the  vibrator  operates  at  full 
rate  of  speed.  Adjust  the  sleeve  so  that 
the  needle  when  vibrating  will  project 
about  1/32-inch  or  a little  less. 

In  tattooing,  use  an  ink  free  from  acid. 
Regular  tattooing  ink  can  be  purchased 
from  supply  houses.  After  tattooing,  wash 
the  skin  with  peroxid. 


Employers  everywhere  are  look- 
ing for  skilled  draftsmen.  They  are 
offering  splendid  salaries,  and  good 
positions  are  always  open. 

No  line  offers  greater  opportunity  for 
advancement.  Drafting  itself  not  only 
commands  good  pay,  but  it  is  the  first  step 
toward  successin  Mechanical  orStructural 
Engineering  or  Architecture. 

There  is  an  easy  delightful  way  in  which 
you  can  learn  right  at  home  in  spare  time. 
For  29  years  the  International  Corre- 
spondence Schools  have  been  giving  men 
and  women  just  the  training  they  need 
for  success  in  Drafting  and  more  than  200 
other  subjects.  Hundreds  of  thousands 
have  stepped  into  good  positions  through 
I.  C.  S.  help  but  never  were  opportunities 
so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  beiow,  then  mark  and 
mail  it  today.  This  doesn’t  obligate  you  in  the 
least  and  it  will  bring  you  information  that  may 
start  you  on  a successful  career.  This  is  your 
chance.  Don’t  let  it  slip  by.  Mark  and  mail  this 
coupon  now. 


-c—  — — — — OUT  HKHC  — “ •—  — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX  6239,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X« 


ELECTRICAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eieotrlo  Uaeblne  Designer 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOKEQI'NOKENO'U 
ARCHITECT 

Arehlteotnral  Draftsman 
PLUMBING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Typist 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Snpt. 
AGIUOULTUIIE  |G  Spanish 
PoiiltrjKaising  iQ  French 
Antomuhilea  Italian 


Present 

Occupation 

Street 
and  No 


7-2S-19 


City. 


.State. 


SKINDERVIKEN  BUTTONS 
$1 

Radio  Apparatus 
Bought,  Sold,  Built 
c.  McConnell 

38  Warner  Street 
Springfield,  Mass. 


HERE  IT  IS 

A sign  for  your  den.  Ex- 
ceedingly attractive.  Printed 
in  bright  red  on  white  card- 
boarcl.  No  electrical  bug 
should  be  without  it.  7^4" 
X IIH".  lOe  each  in  coin 
ONLY.  Send  stamp  for 
postage. 

LEONARD  BFCK,  1298 
Carroll  St..  Brooklyn,  N.  Y. 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive 
specials  of  the  month. 

Advertisements  in  this  section  ten  cents  a word  for  each  insertion.  Name  and  address  must  be  included  at  the  above  rate.  Cash  should 
accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6 issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted. 
Advertisements  for  the  September  issue  must  reach  us  not  later  than  July  25. 

The  Circulation  of  the  Experimenter  is  over  160,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 


Agents  Wanted — (Continued) 

Mexican  Diamonds  flash  like  genuine,  fool  ex- 
perts, stand  tests,  yet  sell  for  l-50th  the  price. 
Few  live  Agents  wanted  to  sell  from  handsome 
sample  case;  big  profits;  pleasant  work.  Write 
today.  Mexican  Diamond  Imptg.  Co.,  Box  Fi, 
Las  Cruces,  N.  Mex. 

Agents — $40-$100  week;  free  samples;  gold  sign 
letters;  anyone  can  put  on  store  windows;  big 
demand;^  liberal  offer  to  general  agents.  Metallic 
Letter  Co.,  433-Z,  N.  Clark,  Chicago. 

Wonderful  Chance.  Men’s  shirts  and  furnish- 
ings at  wholesale  rates  or  make  $10  daily  as 
agent  starting  real  business.  Goodell  Co.,  no 
Duratex  Bldg.,  New  York. 

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.  Gunmetal  Co.,  Avenue  D,  Decatur,  III. 

Signs  for  store  and  offices.  Entirely  new.  $50 
week  easily  made.  Chicago  Sign  System,  G-326 
River  St.,  Chicago. 

Insyde  Tyres,  inner  armor  for  automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs; quickly  applied;  cost  little;  demand  tre- 
mendous; profits  unlimited.  Details  free.  Ameri- 
can Automobile  Accessories  Co.,  Dept.  54,  Cin- 
cinnati, Ohio. 

Salesmen  W anted. 

Salesmen — City  or  traveling.  Experience  un- 
necessary. Send  for  list  of  lines  and  full  par- 
ticulars. Prepare  in  spare  time  to  earn  the  big 
salaries — $2,500  to  $10,000  a year.  Employment 
.services  rendered  members.  National  Salesmen’s 
Training  Association,  Dept.  158H,  Chicago,  111. 

Salesman — Side  or  main  line,  to  sell  low-priced 
6,000-mile  guaranteed  automobile  tires,  30x314 
non-skid  sells  for  $I3.95;_  other  sizes  in  propor- 
tion. Good  money  making  proposition  for  live 
wires.  Master  Tire  Co.,  1414  So.  Michigan,  Chi- 
cago. 

Sell  tires  direct  to  car  owner.  30x3  non-skid 
$11.75.  Tubes  $2.25;  other  sizes  in  proportion. 
Guaranteed  6,000  miles  on  liberal  adjustment  ba- 
sis. Big  commissions  paid  weekly.  Experience 
or  capital  unnecessary.  Auto  Tire  Clearing 
House,  1555  West  15th,  Chicago. 

Help  Wanted. 

Detectives  Make  Big  Money.  Travel,  be  your 
own  boss.  Either  sex.  We  instruct,  small  cost. 
Write  Johnson’s  Detective  School,  232  Sheldon 
Ave.,  Grand  Rapids,  Michigan,  Dept.  A. 

Detectives  Earn  Big  Money,  Excellent  oppor- 
tunity. Particulars  free.  American  Detective 
System,  1968  Broadway,  New  York. 

Detectives  and  Investigators  are  in  demand. 
Travel  and  earn  big  money.  Learn  this  fascinat- 
ing profession  by  home  study.  Particulars  free. 
American  School  of  Criminology,  Dept.  E,  De- 
troit, Mich. 

Be  a Mirror  Expert.  $3-10  a day;  spare  time 
home  at  first;  no  capital;  we  train,  start  you 
making  and  silvering  mirrors  French  method. 
Free  Prospectus.  W.  R.  Derr,  Pres.,  579  Decatur 
Street,  Brooklyn,  N.  Y. 

Men  wanted.  Become  Auto  Experts.  $45  week. 
Learn  while  earning.  Write  Franklin  Institute, 
Dept.  W,  806,  Rochester,  N.  Y. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.  Press  Syndicate,  5665  St.  Louis,  Mo. 

Firemen,  Brakemen,  Baggagemen,  $i40-$2oo. 
Colored  Porters  by  Railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau,  East  St. 
Louis,  111. 

Wanted — Men-women,  over  17.  Hundreds  Rail- 
way Mail  Clerks.  $i,300-$2,i50.  Examinations 
everywhere,  July  i4^Aug.  ii.  Vacancy  list  free. 
Franklin  Institute,  Dept.  W 26,  Rochester,  N.  Y. 

Stop  daily  grind,  start  silvering  mirrors,  auto 
headlights,  tableware,  etc.  Plans  free.  Clarence 
Sprinkle,  Dept.  48,  Marion.  Indiana. 

M otor  cycles — B icycles. 

25.00  up,  guaranteed  rebuilt  motorcycles,  Hen- 
derson, Excelsior,  Indian,  Harley-Davidson. 
Bicycles  $5.00  up.  Tires  and  accessories  at  whole- 
sale. Illustrated  Bulletin  A free.  Ash  Motor 
Corporation,  162  N.  Clinton  Ave.,  Rochester,  N.Y. 

Auto  Accessories, 


Auto  Parts.  Save  lo  to  50%  on  gears,  axle 
shafts,  and  other  auto  parts.  We  can  furnish 
parts  for  more  than  300  different  models.  Write 
us  your  needs.  Money  refunded  if  parts  are  not 
satisfactory.  Auto  Tire  & Parts  Co.,  Cape  Girar- 
deau, Mo. 


Fords  run  34  miles  per  gallon  with  our  1920 
carburetors.  Use  cheapest  gasoline  or  half  kero- 
sene. Start  easy  any  weather.  Increased  power. 
Styles  for  all  Motors.  Runs  slow  in  high  gear. 
Attach  yourself.  Big  profits  for  agents.  Money 
back  guarantee.  30  days’  trial.  Air-Friction 
Carburetor  Co.,  270  Madison  Ave.,  Dayton,  Ohio. 


Blueprints.  Automobile  Armatures.  See  ad 
under  “Electrical”.  Charles  Chittenden. 


Battery  Charging  Profits  $100  to  $250  clear 
monthly  with  HB  equipment.  Your  lighting  cur- 
rent or  engine  operates.  No  expense  to  you. 
Easy  payment  plan  lets  outfit  earn  own  way. 
Satisfaction  guaranteed.  Write  Hoberts,  Troy, 
Ohio. 


“Protexun”  fits  over  your  regular  plu^  Stops 
porcelain  breakage.  Keeps  out  rain.  Prevents 
fires.  Very  interesting.  Write  for  details.  Irl 
Hicks,  Centralia,  Mo.  


Auto  Motor  Supplies — Buick,  Michigan,  Stod- 
dard Dayton,  Cadillac,  Overland,  E.  M.  F.  Con- 
tinental and  Buda  Motors  all  types  $50  each  and 
up.  Special  high  tension  2 and  4 cylinder  Mag- 
netos, $9.50  each.  Electric  and  gas  head  lamps, 
coils,  carburetors,  air  compressors,  generators, 
starters,  etc.  Write  for  late  catalogue.  Address 
Motor  Sales  Dept.,  12  West  End,  Pittsburgh,  Pa. 


Tires — Direct  to  you  prices.  Exclusive  repre- 
sentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
8,000  Miles.  Sample  Sections  furnished.  Mellin- 
^^er  Tire  Company,  980  Oak,  Kansas 

Aeronautics, 


Propellers  for  aeroplane  propulsion.  Small  pro- 
pellers for  motorcycle  driven  snow  and  ice  sleds. 
Road  speedsters  and  hydroplanes,  five  ft.  di- 
ameter $12,  others  in  proportion.  Can  supply  hub 
mountings,  bearings,  counter  shafting  and 
sprockets.  Complete  pamphlets  free.  Crawford 
Motor  and  Aeroplane  Mfgr.,  144  S.  Kampart  St., 
New  Orleans.  Lmuimumnumi.i 

Motor  Engines  and  Dynamos, 


Small  Motors  and  Generators — ^4  h.p.  A.C., 
$22.75;  H h.p.,  $38.50;  ^ h.p.  A.C.,  $67.50.  Bat- 
tery charging  sets,  charging  lighting  and  mov- 
ing picture  arc  generators.  Motors  for  all 
phases  of  current.  Prompt  delivery.  Wholesale 
prices.  Write  for  late  catalogue.  Address  Mo- 
tor  Sales  Dept.,  12  West  End,  Pittsburgh,  Pa. 


Comprest  air  rotary  motors  for  model  air- 
planes. Three  sizes,  Vi*  and  bone  steel 
cylinders,  aluminum  pistons  and  crankshaft  case. 
Send  stamps  for  circular.  Model  Machine  Shop, 
415-17  East  71st  St.,  New  York. 

Asents  if  anted. 


Free.  Latest  issue.  New  formulas.  Tells  how 
to  make  your  own  goods.  Write  today.  S.  & H. 
Manufacturing  Laboratories,  22502  Boylston  Bldg., 
Chicago. 


Men  and  Women  make  big  daily  cash  profits 
in  handling  our  Patented  “Stick-On”  Window 
Lock.  Locks  window  when  open  for  ventilation. 
Stops  rattling.  Instantly  attached  or  removed. 
No  screws  or  tools  necessary.  Prevents  children 
from  falling  out  of  open  window.  Big  demand; 
sells  on  demonstration;  as  many  as  one  dozen  to 
each  home.  Whole  or  part  time.  Mail  loc  for 
sample  and  proposition.  Address  Room  202,  147 
Fourth  Ave.,  New  York  City. 


Make  $30.00  next  Saturday.  Speederator  for 
Fords  selling  like  wildfire.  Used  by  Ford  Motor 
officials.  Makes  any  Ford  run  like  a Packard. 
Stops  stalling  and  bucking.  Put  on  quick — 
instant  satisfaction.  No  holes  to  bore.  Sell  ten 
to  twelve  a day  easy.  Splendid  profits  and 
exclusive  territory.  Write  quick  for  information. 
Address  Perrin  Co.,  1047  Hayward  Bldg.,  De- 
troit,  Michigan.  


Agents.  Big  returns,  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,  Baltimore,  Md. 


Make  and  sell  your  own  goods.  Formulas  by 
Expert  Chemists.  Manufacturing  processes  and 
trade  secrets.  Write  for  formula  catalog.  Chapin 
Mystic  Company,  Washington,  D.  C. 


Personal. 


Are  you  satisfied  with  your  present  position  or 
are  you  contemplating  a change?  I am  skilled 
in  helping  good  men  and  women  better  them- 
selves by  means  of  “selling”  their  services  to 
best  advantage.  Not  an  employment  agency,  no 
commissions,  you  handle  yourself  in  confidential 
manner.  No  failures  need  apply.  Tell  something 
about  yourself  and  receive  free  personal  letter 
of  advice.  J.  S.  King,  Elkton,  Kentucky. 


Be  Popular,  Make  People  Like  You.  Make 
more  money;  develop  winning  personality.  Send 
50c  for  “Success  Secrets.”  Tells  How.”  Madame 
Vivian,  Box  175  E-3  Chicago. 


Business  Opportunities. 


Patents  for  sale.  To  sell,  buy  or  obtain  patents 
write  Patent  News-309,  Washington,  D.  C. 


I Made  a Week  evenings  with  a small  Mail 
Order  Business  Home.  Free  Booklet  tells  how. 
2c  postage.  Alex  Scott,  Cohoes,  N.  Y. 


Enter  a new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a few  weeks  at  small  expense; 
no  further  capi^l  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address  Ste- 
phenson  Laboratory,  18  Back  Bay,  Boston,  Mass. 


Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen;  $300  to  $1,500  necessary.  You  handle 
own  money.  Will  allow  expenses  to  Baltimore 
if  you  will  qualify.  For  particulars  address 
Secretary,  416  N.  Howard  St.,  Baltimore,  Md. 


Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.  Metz,  313  East  89,  New  York. 


Be  Independent — We  teach  by  mail  how  to 
manufacture  unexcelled  toilet  goods.  Particulars 
free.  School  of  Cosmetics,  Box  C,  Omaha,  Neb. 


“Money-Talks.”  The  Business  magazine  pub- 
lished for  progressive  people.  Send  for  sample 
copy.  P.  O.,  Box  236-B,  Newark,  New  Jersey. 

Wanted — By  a reliable  party,  four  hundred 
dollars  to  help  finance  a profitable  specialty  selling 
business.  Party  furnishing  capital  will  be  given 
one-twentieth  interest  in  all  profits  for  two  years 
in  addition  to  liberal  interest  on  their  investment. 
This  is  not  a get  rich  quick  scheme,  but  an  op- 
portunity to  safely  place  a limited  amount  of 
money,  returns  from  which  are  much  larger  than 
from  ordinary  good  investments.  Full  information 
given  only  on  receipt  of  stamped  envelope.  No 
attention  will  be  paid  to  postal  inquiries  or  circular 
letters.  Address  K.  C.  20,  c/o  Electrical  Ex- 
perimenter. 

Business  Chances — A magazine  of  Opportunity 
— Gives  complete  plans  for  starting  your  own 
business.  One  copy  may  mean  your  fortune. 
Sample  loc.  Three  25c.  Better  yet,  send  dollar 
for  year  and  I’ll  send  my  dollar  book  of  “1000 
Money-Making  Secrets”  Free.  Lewis,  2849^ 
Normal,  Chicago. 


Wanted — Advertising  managers  everywhere.  $50 
to  $150  weekly.  Experience  unnecessary;  learn  in 
spare  time.  Details  free.  Koehler,  Dept.  25,  1961 
S.  Hoover.  Los  Angeles. 


3,384  Moneymaking  Plans.  Formulas.  Trade- 
Secrets.  “Encyclopedia  Business  Opportunities.” 
3 volumes  $1.  Ideal  Book  Shop,  5501-EV  North 
Robey,  Chicago.  


Breed  Canaries — Profitable  pastime.  Particulars 
free.  Bird  Farm,  Lynnhaven,  Va. 


Turn  Your  Spare  Time  Into  Money  for  that  ap- 
paratus you  want.  Start  a profitable,  permanent 
home  business.  Steady  weekly  income.  No  in- 
vestment but  your  brains  and  spare  time.  Posi- 
tively no  soliciting,  agency  proposition.  Write 
today.  Address  Opportunity,  Box  175,  Fredonia, 
N.  Y. 


Novelties. 


Here,  Boys!  Read  Nifty  Toy  Co.  ad  page  324. 


Toy  Aeroplane  Propeller  that  will  actually  fly; 
three  for  fifty  cents;  stamps  accepted.  C.  111- 
ingworth.  Mission  City.  B.  C.,  Canada. 


Unusual  Goods.  Unusual  Bargains.  Large 
complete  catalog  mailed  for  10  cents  coin.  C.  E. 
Dewey,  Canton,  Pa. 


“Rainbow  Wonder  Wheel”.  See  the  beautiful 
ever-changing  colors.  Price  35c.  Beehive  Co., 
4337  N.  Lowell,  Chicago. 
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The  recovery  of  treasures  from  the 
bottom  of  the  sea  has  been  a dream 
of  inventors  since  times  immemorial. 
The  wrecks,  which  rest  in  the  silt 
and  sand  of  the  ocean’s  floor,  have 
served  as  an  incentive  to  men  to  devise 
ways  and  meaiis  whereby  the  hidden  wealth 
could  be  raised  and  salvaged.  The  idea  of 
lifting  sunken  vessels  is  now  receiving  pos- 
sibly more  attention  than  it  ever  did  in  the 
history  of  the  world.  The  reason  for  this 


salvaging  interests,  but  also  those  that  are 
lost  annually  through  unavoidable  maritime 
accidents.  In  European  waters  and  along 
our  Atlantic  coast  the  ocean’s  bottom  is 
strewn  with  hundreds  of  wrecks  which 
could  be  salvaged  if  a proper  equipment 
were  employed  for  raising  the  vessels.  There 
is  nothing  new  or  remarkable  about  raising 
wrecked  ships.  Such  feats  are  taking  place 
practically  all  the  time.  According  to  sta- 
tistics at  hand,  altho  they  are  not  of  recent 


rect  upward  lift  sufficient  to  raise  the  ship. 

THE,  ELECTRIC  SAND-HOG  INVENTED. 

A device  to  overcome  all  these  difficulties 
has  recently  been  invented  by  a New  Yorker, 
a Mr.  A.  B.  Saliger,  who  has  spent  several 
years  in  perfecting  a machine  that  is  unique 
in  construction  and  from  all  appearances 
practical  in  application.  He  calls  it  the  bur- 
rowing machine,  and  it  is  so  different  from 
anything  else  used  for  the  salvaging  of  ships 
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The  Latest  Scientific  Device  for  Salvaging  Ships  Is  This  Electrically  Driven  Sand- Hog,  Which  Burrows  Its  Way  Down  and  Around  th 
Ship,  Permitting  Cables  to  Be  Past  About  the  Hull.  Finally,  Pontoons  Are  Fastened  to  These  Cables  and  Inflated,  Lifting  the  Ship 


is  the  immense  tonnage  of  ships  lost  during 
the  World  War. 

According  to  well-informed  authorities,  it 
is  claimed  that  the  vessels  sent  to  Davy 
Jones’  locker,  while  the  hosts  of  the  fighting 
nations  were  contending  supremacy  on  land 
and  sea,  represent  a tonnage  of  15,000,000. 
The  monetary  value  involved  in  this  ton- 
nage is  about  eight  billion  dollars,  which  is 
a sum  greater  than  the  national  debt  in- 
curred during  our  Civil  War.  To  make  the 
comparison  more  striking  and  interesting  it 
might  be  said  that  this  staggering  sum  is 
greater  than  the  total  output  of  gold  in  the 
United  States,  and  it  is  in  excess  of  the 
wealth  taken  from  the  diamond  mines  of 
South  Africa  during  their  entire  period  of 
exploitations. 

It  is  not  only  the  ships,  lost  during  the 
war,  which  are  attracting  the  attention  of 


date,  we  find  that  up  until  August  of  last 
year  the  salvage  department  of  the  British 
Admiralty  had  recovered  440  vessels  sunk 
during  the  war.  These  ships  represented  a 
value  of  $250,000,000. 

The  ships,  which  so  far  have  been  raised, 
are  those  resting  in  shallow  waters  or  at 
depths  of  about  100  feet.  Wrecks,  which 
are  lying  at  depths  of  from  200  to  300  feet 
or  more  have  up  until  the  present  time  re- 
mained where  they  are,  because  there  has 
been  no  satisfactory  method  employed 
whereby  such  vessels  could  be  lifted  from  the 
ocean’s  floor.  It  is  conceded  that  any  ship 
could  be  raised,  provided  a sufficient  num- 
ber of  pontoons  could  be  attached  to  the 
vessel  for  lifting  purposes.  But  the  draw- 
back so  far  has  been  the  lack  of  supports 
for  holding  the  pontoons  in  position  and 
allowing  them  simultaneously  to  give  a di- 


that  he  has  been  granted  basic  claims  on  it. 
As  its  name  implies  the  burrowing  machine 
is  employed  to  dig  its  own  way  thru  sand, 
silt  and  gravel  in  which  a wreck  rests  on 
the  ocean’s  bottom.  The  device  is  made  to 
carry  or  haul  a line  under  the  hull  of  the 
ship,  and  when  that  is  accomplished  it  is 
an  easy  matter  to  string  heavy  cables  under 
the  vessel  and  then  attach  the  pontoons  to 
the  cables  for  lifting  purposes. 

The  burrowing  machine  resembles  a 
double  torpedo,  or  two  torpedoes  joined  to- 
gether like  a pair  of  Siamese  twins.  The 
front  has  two  propellers,  some  fifteen  inches 
in  diameter,  rotating  in  opposite  directions. 
The  machine  is  4 feet  wide,  2 feet  high  and 
5 feet  long.  The  rear  is  equipt  with  a pair 
of  horizontal  rudders,  very  much  like  those 
of  a torpedo.  The  main  body  of  each  sec- 
{Continued  on  page  434) 
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Photo  at  Left 
Shows  Two  Large 
Ruby  Boules  In 
the  Collection  at 
Columbia  Uni- 
versity. New  York 
City.  The  Boule 
at  the  Extreme 
Right  Shows 
Fracture  Cracks 
Caused  by  the 
Unequal  Expa  • 
slon  and 
traction  and  Set- 
Up  Particub-»v 
by  the  Pmd 
Cooling  of  the 
Outer  Surfac  s of 
the  BoiMe.  F r * n 
These  Boules  the 
M < t Perfect 
Rii  -s  linagiii- 
au.c  Are  Cut. 


Successive  Stages  in  the  Growth  of 

A SYNTHETIC  TRU BY  BOULE. 
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For  Centuries  the 
Ruby  Was  “the 
Gem  of  Gems;" 
Some  of  the 
Greatest  Trage- 
dies In  History 
Have  Occurred 
Because  of  the 
Desire  to  Possess 
Famous.  Rubles. 
But  Today  Every- 
one Can  Have  a 
‘Rub  y.“  The 
nset  Photo  at 
the  Left  Shows 
One  of  the  Fa- 
mous Oxyacety- 
lene  Gas  Fur- 
naces in  Paris, 
France,  Wherethe 
Synthetic  Rubies 
Are  Made  by  the 
Thousand. 


The  Progressive 
Diagram  at  the 
Left  Shows  the 
Successive  Stages 
Gone  Thru  by  the 
Synthetic  Ruby 
Chemist  in 
Building  Up  the 
Chunk  of  Pre- 
cious Glass- Like 
Substance  From 
Which  Future 
Rubies  Are  To 
Be  Cut  to  Adorn 
the  Fingers, 
Arms  and  Necks 
of  the  Fair  Sex. 
Synthetic  Rubies 
Are  Available  in 
All  Sizes  Up  to 
50  carats. 
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From  remotest  times,  an  ever  ac- 
cumulating lore  of  gems  and  precious 
stones  has  been  past  on  from  gener- 
ation to  generation,  and  altho  prosaic 
science  has  classified  and  card-in- 
dexed this  vast  array  of  heterogeneous  in- 
formation, not  yet  has  it  completely  ex- 
plained or  eradicated  that  primitive  impulse 
which  attracts  us  irresistibly  to  stones  which 
sparkle.  There  is  still  something  of  the 
savage  in  all  of  us ; and  it  may  be  that 
things  which  glitter  appeal  to  the  same  in- 
stinct which  finds  a fascination  in  flames. 

Of  the  many  varieties  of  gems  which  ha-ve 
stood  the  acid  test  of  the  world's  favor, 
the  diamond  and  the  ruby  easily  lead,  for 
if  the  former  is  the  premier  of  jewels  by 
reason  of  its  hardness  and  fire,  tlie  latter  is 
the  peer  of  all  colored  stones — tinged  as  it 
it-with  the  hue  of  the  blood  which  gives  us 
life.  They  are  thus  symbolical  of  the  evo- 
lution of  the  race  which  has  struggled  up- 
wards thru  centuries  of  fire  and  blood — 
their  very  existence  may  be  mineralogically 
paraphrased  in  the  Darwin  theory  as  the 
“survival  of  the  hardest.” 


No  doubt  coincident  with  the  growth  of 
a traffic  in  gems  was  their  extensive  imita- 
tion, for  since  the  beginning  of  time,  the 
possession  of  anything  rare,  beautiful,  ex- 
pensive or  exclusive  has  been  a challenge  to 
duplication  with  something  just  as  good, 
and  cheaper! 

The  Egyptians  and  Romans  were  skilled 
in  imitating  precious  stones,  indeed,  the  art 
of  making  glass  owes  much  to  this  base  in- 
centive, and  their  skill  was  made  the  foun- 
dation of  a craftmanship  which  in  later  ages 
produced  counterfeits  of  which  the  buyer 
had  ever  to  beware. 

The  science  of  mineralogy  developed  dur- 
ing the  Nineteenth  Century  did  much  not 
only  to  systematize  the  classification  of 
gems  and  make  easier  their  identification, 
but,  since  mineralogy  is  a handmaiden  of 
chemistry,  a new  hope  was  born — not  that 
of  imitating,  but  actually  creating  the  gems 
themselves.  Heretofore,  with  the  debatable 
exception  of  pearls  which  had  been  pro- 
duced in  the  Orient  by  introducing  foreign 
matter  into  the  pearl  forming  mollusk,  all 
the  attempts  at  counterfeiting  had  been 
frankly  imitative.  In  the  light  of  exact 
chemical  knowledge  of  gem  materials,  the 


possibility  of  reproducing  their  substance 
was  now  seen,  and  from  this  conception  has 
been  painfully  evolved  a true  miracle  of  the 
atoms — the  commercial  manufacture  of 
veritable  rubies. 

WHAT  THE  RUBY  IS. 

Essentially,  the  ruby  is  the  oxid  of  that 
modern  and  indispensable  metal,  aluminum. 
It  occurs  naturally  as  the  mineral  corun- 
dum, a familiar  variety  being  the  abrasive 
emery,  which,  however,  contains  in  addition 
a large  proportion  of  iron.  Before  going 
further,  it  should  be  explained  that  practi- 
cally all  gem  stones  when  absolutely  pure, 
are  colorless,  the  particular  color  which  a 
certain  kind  of  stone  may  possess  is  then 
accidental  and  not  inherent,  and  merely  a 
detail  of  the  problem  of  reproducing  its 
characteristic  substance. 

Boiled  down,  then,  making  a true  ruby 
necessitated  only  the  making  of  . trans- 
parent alumina,  that  is,  apparently,  merely 
fusing  it. 

Under  ordinary  conditions,  aluminum 
oxid  becomes  liquid  in  the  vicinity  of  2,000 
C.  (3,632  E.).  The  fusion  of  alumina  was 
actually  accompHsht  over  a hundred  years 
ago,  for  it  is  recorded  in  1819  that  if  two 
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rubies  were  exposed  on  charcoal  to  the 
flame  of  an  oxy-h}rdrogen  blowpipe,  they 
could  be  melted  thereby  into  a single  bead. 
The  pioneer  experimenters  and  their  fol- 
lowers, endeavoring  to  make  rubies  were 
evidently  so  engrost  in  trying  to  make 
crystalline  alumina  and  so  beset  with  their 
individual  difficulties,  that  they  could  not 
see  the  woods  for  the  trees  and  for  a long 
time  never  realized  the  value  of  its  hint 
which  lay  at  hand. 

By  purely  chemical  methods,  numerous 
workers  were  successful  in  producing  crys- 
tallized aluminum  oxid,  but  since  in  each 
case  the  crystals  ob- 
tained were  exceed- 
ingly thin  and  often 
microscopic,  the  ma- 
terial obtained  could 
not  be  utilized  for 
cutting.  If  the  reader 
has  ever  had  the  op- 
portunity of  examin- 
ing a well  crystal- 
lized piece  of  that 
synthetic  abrasive  par 
I .excellence,  carborun- 
dum or  silicid  of  car- 
bon, it  will  have  been 
noticed  that  the  hex- 
agonal crystals  are 
excessively  thin,  com- 
pared to  their  diam- 
eter. The  writer  has 
before  him  a particu- 
larly pure  such  speci- 
men in  which  the 
crystals  are  perfectly 
transparent  and  of  a 
beautiful  emerald 
green  color.  They 
are  harder  than  the 
ruby  and  nearly  as 
hard  as  a diamond. 

One  of  them  measures 
half  an  inch  in  diam- 
eter. But  for  the  fact 
that  they  are  scarcely 
thicker  than  the  paper 
on  which  this  is  printed,  there 
is  little  doubt  that  carborundum 
would  be  a popular  synthetic 
gem,  having  no  existence  in  the 
mineral  kingdom,  barring  the 
fact  that  it  has  been  found  in 
meteorites.  This,  then,  illus- 
trates the  form  of  the  crystal- 
line rubies  obtained  by  the  fusion 
methods,  and  why  they  were  un- 
satisfactory. 

One  chemist  fused  alum  and 
potassium  sulfate,  another 
alumina  and  borax,  a third 
aluminum  fluorid  and  boric  acid, 
and  clever  improvements  were 
made  on  the  principle  involved 
in  these  reactions,  the  object  of 
which  was  to  crystallize  alumi- 
num oxid  from  a lower  melting 
solvent  or  flux,  just  as  salt  is 
deposited  from  a concentrated 
brine  solution.  In  spite  of  slow 
cooling,  lasting  not  infrequently 
for  weeks,  no  commercially 
available  material  was  made,  and 
the  small  crystals  obtained  were 
very  costly. 

In  the  latter  part  of  the  19th 
Century,  one  of  the  would-be 
ruby  makers  re-discovered  the 
fact  that  rubies  could  be  fused, 
or,  more  correctly,  ivelded — but 
not  until  some  years  later  was  it 
found  that  welded  rubies  were 
crystalline  in  structure  and  not 
amorphous  like  glass.  On  this 
account  the  value  of  the  dis- 
covery was  again  overlooked. 

With  the  general  introduction 
of  the  oxyhydrogen  flame,  re- 


becomes fluid  and  then  quickly  boils  away. 
This  fact  has  mitigated  against  the  employ- 
ment of  the  electric  furnace  in  making 
rubies. 

THE  FIRST  RECONSTRUCTED  RUBY 
APPEARS. 

All  these  difficulties  were  very  discourag- 
ing, and  so,  one  by  one,  the  workers  gave 
up  the  quest  as  hopeless.  One  day,  how- 
ever, rubies  were  offered  for  sale  in  Europe, 
whose  source  could  not  be  satisfactorily  ac- 
counted for.  It  was  said  in  explanation 
that  a ruhy  mine  had  been  discovered  near 
Geneva,  Switzerland, 
but  eventually  the  se- 
cret came  out.  It 
seemed  that  a Swiss 
priest  had  been  ex- 
perimenting with  nat- 
ural ruby  chips  ob- 
tained from  the  lapi- 
daries, had  fused 
these  fragments  into 
larger  stones,  cut 
them  and  circulated 
them  as  mined  rubies 
— which  was  perfect- 
ly true  in  one  sense. 
Naturally,  the  profit 
was  a handsome  one. 
These  reconstructed 
rubies,  as  they  are 
termed,  are  even  yet 
an  article  of  com- 
merce, and  altho  the 
technique  of  their 
manufacture  has  been 
much  improved,  they 
are  still  inferior  in 
color,  tenacity  and 
structure  to  the  arti- 
ficial ruby  of  which, 
they  were  the  fore- 
runners: that  is,  the 
synthetic  ruby. 

Since  it  was  now 
conclusively  demon- 
strated that  natural 
alumina  could  be  successfully 
fused,  it  only  remained  to  apply 
the  same  process  to  chemically 
prepared  material  and  the  honor 
of  perfecting  this  industrially 
belongs  to  Prof.  Verneuil,  of 
Paris;  but  it  must  not  be 
imagined  that  his  task  was  an 
easy  one  or  that  anyone  could 
have  turned  the  trick. 

THE  GLORY  OF  THE  CHEMIST— 
THE  SYNTHETIC  RUBY. 

The  machine  now  used  is  a 
special  type  of  oxyhydrogen 
blowpipe  producing  a tempera- 
ture of  from  1,900  to  2,400  C, 
(3,452  to  4,352  F. ).  The  blow- 
torch is  built  of  two  concentric 
tubes,  the  inner  one  of  which 
carries  oxygen,  the  hydrogen 
passing  thru  the  annular  space 
between  the  two  tubes.  The 
gases  are  supplied  from  con- 
venient tanks.  The  torch  is 
placed  in  a vertical  position  and 
the  powdered  aluminum  oxid 
placed  in  a little  box  with  a 
sieve  for  a bottom  and  opening 
directly  into  the  oxygen  tube. 
This  is  one  of  many  ingenious 
and  all-important  details  which 
Prof.  Verneuil  devised,  for  it 
can  be  readily  appreciated  that 
a blast  of  flame  directed  on  a 
pile  of  light  and  non-coherent 
alumina  powder  would  blow  it 
away  before  it  had  any  oppor- 
tunity to  attain  a welding  tem- 
perature. A little  hammer,  ac- 
tuated by  electromagnetic  means, 
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newed  efforts  had  been  made  to  fuse  alumi- 
num oxid  into  transparent  corundum,  but 
without  success.  Quartz,  which  melts 
higher,  was  fused,  but  the  alumina,  altho 
clear  as  long  as  under  the  flame,  persist- 
ently became  opaque  when  the  test  was 
removed.  One  of  these  experimenters, 
after  years  of  fruitless  endeavor  has  re- 
corded his  belief  that  it  was  impossible  to 
achieve  the  desired  material  because  of  this 
tendency.  It  had  been  found,  too,  that 
aluminum  oxid  virtually  sublimes : that  is, 
the  melting  point  and  boiling  point  were 
so  close  together  that  the  alumina  suddenly 
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The  Top  Tray  Here  Shown.  Represents  One  of  the  Most  interesting  Collections 
Ever  Gotten  Together.  It  Shows  the  Ingredients  or  Chemicals  Used  to  Produce 
“Synthetic”  Rubles  in  the  Fierce  Heat  of  the  Oxycetyline  Flame  and  Thereafter, 
the  Successive  Stages  in  Forming  and  Cutting  Various  Shapes.  The  Lower  Tray 
Shows  Several  Dozen  Varieties  and  Shapes  of  “Synthetic”  Rubies,  Each  One  of 
Which  so  Closely  Resembles  a Genuine  Ruby  Obtained  from  Mines,  That  Even 
Expeirts  Are  Fooled  Unless  They  Have  the  Very  Highest  Precisional  Instruments. 
No  Average  Jeweller  Could  Tell  by  Looking  at  Them.  Whether  or  Not  They  Are 
the  Scientific  or  G.^nuine  Ruby.  The  Electroscope  or  Ultra- Powerful  Compound 
Microscope  Only  Will  Tell  the  Difference.  Thev  Are  of  Exactly  the  Same  Hardness 
and  Invariably  Possess  the  Same  Lustre  and  Color  as  the  Stone  Gotten  from  Mother 
Earth.  Except  That  Instead  of  Requiring  Hundreds  of  Years  In  Which  to  Crystallize 
and  Form,  These  Scientific  Rubies  Took  but  a Few  Moments  to  Make  in  the 
Skillful  Hands  of  the  Modern  Chemi.«tt. 


For  the  first  time  in  its  history  the 
attendance  at  the  Republican  Na- 
tional Convention  was  too  large  to 
hear  the  speaker’s  voice.  So  now 
electricity,  in  the  guise  of  the  loud- 
speaking telephone,  wraps  its  strength 
around  the  voice  of  the  orator  and  gives  it 
power  and  volume  to  reach  the  distant 
auditor  with  all  its  expression  and  its 
timbre  intact.  National  conventions  have 
depended  more  on  visual  rather  than  aud- 
ible interest.  There  has,  of  course,  been  a 


which  electricity,  the  master  magician, 
served  clear  and  distinct  sound  to  the  oc- 
cupants of  the  most  distant  seats.  There 
was  little  to  see  of  the  miracle-working 
mechanism  in  the  great  convention  hall.  An 
inconspicuous  transmitter  of  speech,  raised 
up  a few  feet  from  the  front  of  the  speak- 
er’s platform,  and  overhead  were  suspended 
several  receivers,  rectangular  wooden 
horns,  ten  feet  long,  with  their  open 
ends  pointed  towards  various  parts  of 
the  auditorium.  The  flags  and  bunting  were 


scientific  interest,  but  there  has  also  been  a 
romantic  side  to  the  work,  which  was  most- 
ly done  in  the  laboratories  of  the  Bell  Sys- 
tem, situated  on  one  of  the  busiest  and 
noisiest  waterfront  streets  in  New  York. 
Amidst  all  the  rattle  and  bang  of  a thou- 
sand teams  and  motor  trucks  pounding  the 
stone  pavement,  teamsters  thinking  of  noth- 
ing but  their  right-of-way  were  startled  to 
hear  a strange  voice,  apparently  close  to 
their  ears,  deliberately  and  clearly  counting  , 
above  all  the  confusion,  “one,  two,  three,  | 
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The  Republican  and  Democratic  Conventions  Both  Had  the  Assistance  of  “Madame  Science”  This  Year  in  the  Guise  of  a Powerful, 
Loud-Talking  Telephone.  Fitted  With  Audion  Amplifiers,  These  Loud  Talkers  Enabled  Everyone  in  the  Crowd  of  15,000  People  to 
Hear  the  Speakers — Even  the  Women,  Who  Usually  Do  Not  Talk  as  Loud  as  the  Men. 


chorus  of  applause  which  all  could  hear,  but 
much  of  what  has  been  said  was  read 
rather  than  heard  even  by  those  who  were 
present. 

Just  in  time  for  the  Republican  Conven- 
tion the  engineers  of  the  Bell  Telephone 
System  successfully  completed  a voice 
magnifying  apparatus  embodying  newly  dis- 
covered features  of  telephony,  which  the 
inventor  of  the  telephone  could  not  have 
foreseen.  In  the  Coliseum’s  vast  audi- 
torium the  experts  of  the  American  Tele- 
phone and  Telegraph  Company,  the  West- 
ern Electric  Company  and  the  Chicago 
Telephone  Company  worked  for  ten  long 
days  installing  the  intricate  apparatus  thru 


still  the  conspicuous  eye-catchers.  Without 
seeing  how  it  is  done,  the  audience  found 
that  as  far  as  hearing  was  concerned  the 
great  crowd  was  telescoped  by  the  public 
address  system  in  close  proximity  to  the 
speaker’s  platform.  Under  the  floor  and 
behind  the  walls  ran  the  wires  which  lead 
to  and  from  the  Audion  speech  magnifying 
apparatus,  itself  hidden  away  in  an  unseen 
/lart  of  the  building. 

The  loud  speaking  telephone  system 
which  the  Bell  System  placed  in  the  Col- 
iseum at  Chicago,  and  in  the  San  Francisco 
convention  also,  has  been  in  process  of  de- 
velopment for  about  ten  years.  The  experi- 
ments have  been  numerous  and  of  great 
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four,”  or  reciting  some  rhyme  like  “Hick- 
ory, dickory,  dot,  the  mouse  ran  up  the  , 
clock.”  Those  teamsters  could  hardly  see  i 
the  horn  on  the  roof  of  the  lofty  laboratory  ^ 
building,  nor  guess  that  tests  were  being  ' 
made  which  would  facilitate  the  nomina- 
tion of  a presidential  candidate.  The  best 
the  teamsters  could  do  was  to  wonder  how  ’ 
they  could  hear  these  tests  in  spite  of  the  - 
nearest  load  of  angle  iron  which  was  clat- 
tering over  the  cobbles. 

On  a foggy  night  a little  group  of  Bell 
telephone  engineers  crossed  the  Hudson 
River  and  from  the  roof  of  the  Pennsyl- 
vania Station  listened  while  the  same  ryth- 
{Continued  on  page  441) 


Uimseeim 

By  JEROME  LACKENBRUCH 

IF  you  could  SEE  an  idea ; if  the  imagin- 
ings of  an  inventor’s  mind  could  be  pho- 
tographed and  shown  to  you  objectively; 
if  the  electrical  theories  written  about 
in  text-books  could  be  brought  to  life 
and  represented  in  diagrams  that  change 
and  explain  their  development  as  you  look 
at  them,  the  task  of  learning  just  how  elec- 
tricity and  magnetism  act  and  what  really 
happens  when  a generator  is  creating  an  al- 
ternating current,  would  be  greatly  sim- 
plified. Modern  ingenuity  has  found  a way 
to  show  these  things.  In  fact,  anything 
that  can  be  imagined,  may  now  be  pre- 
sented in  pictorialized  form.  And  this  com- 
paratively recent  discovery  of  the  means  to 
show  ideas  in  a way  that  anyone  may  com- 
prehend them  is  due  to  an  invention  con- 
nected with  the  making  of  motion  pictures. 
The  particular  method  employed  is  known 
as  the  animated  technical  drawing  and  is 
the  invention  of  the  Bray  studios. 

In  showing  electrical  phenomena  on  the 
screen,  about  1,500  to  2,000  individual  draw- 
ings, together  with  about  a dozen  back- 
grounds, must  first  be  made.  These  are 
traced  on  celluloid  composition  plates  and 
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The  Movie  Strip  at  Left  Shows  a Few  Stages 
of  the  Several  Hundred  Drawn  by  the  Artist 
in  Making  the  Actual  Motion  Picture, — “the 
Story  of  the  Electro- Magnet  and  How  it 
Works.”  First,  the  Circuit  is  Shown  Closed, 
Then  With  the  Current  Flowing,  Next  the 
Magnetic  Field  Produced  About  the  Magnet, 
and  Finally  the  Ball  Being  Attracted  to  the 
Magnet  Pole. 


Right-hand  Film  Strip  Shows  a Few  of  the 
Pictures  out  of  Several  Hundred  Employed  to 
Illustrate  Vividly  “the  Action  of  the  Dyna- 
mo.” The  Actual  Movie  of  the  Dynamo  is 
Wonderful  Indeed, — the  Armature  Wire  and 
Core  Spinning  Around,  Cutting  the  Magnetic 
Flux  Lines  and  the  Current  Passing  Out 
Thru  the  Brushes  in  a Very  Clear  Manner. 



the  plates  then  photographed  on  a table  by 
an  inverted  motion  picture  camera.  The 
negative  film  is  then  developed  as  an  ordi- 
nary motion  picture ; and  the  reel  is  cut 
and  edited  so  as  to  reveal  the  subject  in 
its  clearest  form. 

As  the  aim  of  the  art  of  the  motion  pic- 
ture is  to  tell  a story  by  means  of  pictures, 
the  animated  technical  drawing  must  illus- 
trate every  phase  in  the  process  of  the  sub- 
ject it  presents.  Often  simple  comparisons 
are  employed  and  the  particular  phase  of 
the  subject  to  be  explained  gradually  dis- 
solved into  the  film.  For  example,  in  ex- 
plaining the  meaning  of  voltage,  a stream 
of  water  is  shown  running  thru  a cross- 
section  of  piping.  Now  the  water  pipe 
fades  into  the  picture  of  a wire,  and  the 
flow  of  an  electric  current  indicated.  Sev- 
eral drawings  are  made  to  show  the  cur- 
rent in  motion ; and  when  these  have  been 
photographed  on  the  film  negative  and 
then  shown  in  a projection  machine,  the 
illusion  of  moving  current  is  attained. 

One  of  the  accompanying  diagrams  shows 
the  first  attempt  at  a series  of  animated 
technical  drawings  to  explain  the  action  of 
Magnetism.  The  diagram  contains  a bat- 
tery, an  iron  core  with  a wire  wound  about 
it,  and  an  iron  ball  suspended  a short  dis- 
tance from  the  bar.  Now  in  this  first  dia- 
gram the  apparatus  is  drawn  on  a black 
background,  but  the  wire  that  is  seen  to 
be  disconnected  is  drawn  on  an  individual 
plate,  placed  over  the  background  and  thus 
photographed  _ on  the  film  negative.  The 
reason  for  this  is  that  the  connecting  wire 
is  later  removed  and  another,  showing  the 
connection  made  (second  figure  from  top), 
substituted.  In  this  way,  the  same  back- 
{Continued  on  page  429) 
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The  First  Electrically  Welded  Steel  Building 
Has  Been  Erected  in  Brooklyn,  New  York. 
No  Rivets  Were  Used  and,  Remarkable  as 
It  May  Seem,  the  Cost  of  the  Electrically 
Welded  Building  Proved  Lower  Than  a Sim- 
ilar Size  Riveted  Building.  The  Accompany- 
ing Four  Photographs  Show  How  the  Vari- 
ous Angle-Iron  Members  Were  Welded  by 
the  Arc  Method.  The  Center  Photo  Shows 
a Successful  Load  Test  of  Forty-eight  Tons 
Placed  on  Two  of  the  Steel  Trusses  Used 
for  the  Roof. 


The  interesting  thing  about  electric 
arc  welding  is  not  so  much  the 
method  which  is  employed,  but  rather 
the  constantly  widening  application 
that  it  has  as  an  industrial  process.  Since 
the  discovery  of  electric  arc  welding,  con- 
siderable progress  has  been  made  in  develop- 
ing various  kinds  of  equipment  to  make  its 
use  more  easy  and  general.  But  the  real 
science  of  electric  arc  welding  lies  in  the 
human  skill  behind  the  equipment. 

Electric  arc  welding  consists  in  passing 
the  current  thru  the  material  to  be  welded 
and  a piece  of  wire  attached  to  the  opposite 
side  of  the  circuit.  In  building  construction, 
one  wire  from  the  secondary  winding  of  the 
welding  transformer  is  connected  to  the 
steel  frame  or  beams,  while  the  other  wire 
connects  thru  a flexible  cable  to  a fusible 
wire  electrode  held  in  an  insulating  handle. 
Heavy  smoked  goggles  must  be  used. 

One  of  the  noteworthy  achievements  of 
the  electrical  engineer  has  been  the  recent 
demonstration  of  the  practical  application 
of  electric  arc  welding  to  steel  construction 
work. 

An  electric  welding  company  needed  a 
new  building  as  an  addition  to  its  plant  in 
Brooklyn  and  needed  the  building  in  a hurry. 
The  electrical  engineers  were  confident  that 
such  a building  could  be  constructed  by 
welding  instead  of  riveting,  and  that  there 
were  specific  advantages  which  would  re- 
sult from  such  a method  of  construction. 

In  the  first  place,  the  construction  work 
could  be  done  during  twenty-four  hours  of 
the  day  without  disturbing  the  people  in 
either  commercial  or  private  life,  because 
the  process  is  absolutely  silent,  the  nerve- 


racking  noises  of  riveting  being  entirely 
eliminated.  Second — The  necessity  for  fab- 
ricating steel  is  entirely  eliminated,  and  like- 
wise the  necessity  of  waiting  several  weeks 
until  such  parts  should  be  fabricated  and 
made  ready  for  erection.  Third — By  electric 
welding  joints  of  100  per  cent  strength  were 
made  possible,  as  against  the  ordinary  sixty 
or  seventy  per  cent  strength  possessed  by  a 
riveted  joint.  Fourth — There  was  possible 
reduction  in  the  actual  weight  of  metal  re- 
quired in  the  various  members,  and  Fifth — 
Actual  tests  had  conclusively  demonstrated 
that  construction  work  by  electric  arc  weld- 
ing could  be  done  at  lower  cost  than  by 
riveting. 

Before  the  builders  could  proceed  with 
their  plans  it  was  necessary  to  obtain  per- 
mission from  the  various  city  building  de- 
partments, and  such  permission  would  only 
be  given  if  certain  tests  were  made  which 
would  satisfy  the  building  officials  that  a 
welded  structure  would  be  absolutely  safe 
and  would  compare  favorably  in  all  other  re- 
spects with  a riveted  steel  framework.  Cer- 
tain samples  of  welded  joints  were  request- 
ed for  tests. 

A specific  sample  of  a lap  weld  of 
j4-inch  bars,  the  ends  lapt  1%  inches  and 
welded  across  the  edges,  was  submitted. 
This  welded  sample  was  put  in  the  machine 
in  direct  tension  and  developed  the  full 
strength  of  the  bar,  as  the  break  occurred 
in  the  bar  three  inches  above  the  weld,  and 
developed  a strength  close  to  60,000  pounds 
per  square  inch  without  affecting  the  weld. 
These  welds  were  cut  across  but  shoived  no 
line  of  niarkation  between  the  welding  i 
and  the  original  bar  metal. 

Another  sample  consisted  of  two  ai 


set  at  right  angles  and  lap  welded  at  the 
intersection,  the  three-inch  legs  vertical  (2x 
3xJ4  inches).  This  sample  was  set  in  the 
machine  so  that  there  was  a horizontal  lever 
arm  of  8 inches  from  the  center  of  pressure 
to  the  center  of  weld  and  intersection,  and 
developed  a beam  load  of  11,375  pounds  at 
the  weld  or  a torsional  stress  of  91,000 
pounds  at  the  weld  with  no  apparent  dis- 
tress to  the  weld.  The  angles  buckled  to 
such  an  extent  that  they  failed  to  resist 
pressure. 

WELDED  STEEL  TRUSSES  FULFILL  TESTS. 

The  tests  of  these  samples  were  entirely 
satisfactorj'  to  the  city  building  officials. 
Permission  was  subsequently  given  to  pro- 
ceed with  the  erection  of  the  steel  frame- 
work, but  there  was  still  another  test  to  be 
made  of  the  steel  trusses  of  forty-feet  span, 
which  were  to  be  used  to  sustain  the  roof. 
These  trusses  were  of  fan-type  of  design, 
and  all  members  were  electrically  welded 
together,  no  bolts  or  rivets  being  used.  The 
trusses  were  spaced  twenty  feet  apart,  sup- 
ported by  8x8  Il-beam  columns  19  feet 
high ; on  the  sides  of  these  columns  brack- 
ets were  fastened  to  carry  an  overhead  trav- 
eling crane  of  five-ton  capacity.  The  weight 
of  each  truss  was  about  1,400  pounds,  the 
top  and  bottom  chords  were  composed  of 
4x5x)4-inch  tee  irons  and  the  struts  were 
3x2x)4-inch  angles,  the  purlins  were  10-inch 
15-pound  channels. 

The  trusses  were  designed  for  a live  load 
of  40  pounds  per  square  foot,  each  truss 
supporting  a panel  of  800  square  feet.  They 
were  tested  at  a load  of  120  pounds  to  the 
square  foot,  or  a total  load  of  forty-eight 
tons  on  the  two  trusses.  The  load  consisted 
of  gravel  in  bags  which  were  piled  in  tiers 
on  planking  arranged  for  the  purpose.  See 
photo  herewith. 

Readings  were  taken  at  different  incre- 
ments of  the  loadings  for  the  deflection  in 
the  truss  of  members. 


(Continued  on  page  418) 
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The  Very  Newest  Thing  in  Marine  Inventions  is  the  “Sperry  Shoal  Water  Indicator,"  Here  Illustrated  in  Detail  and  Also  in  Actual  Use 
on  a Large  Yacht.  The  Principal  Apparatus  is  That  Shown  at  Fig.  1 and  Fig.  1-A,  and  This  is  Mounted  Well  Forward  in  the  Bottom 
of  the  Hull.  The  Arrows  Indicate  the  Current  of  Water  Passing  Thru  the  Bottom  of  the  Indicating  Tube,  and  in  Doing  So,  Rapidly 
Spins  the  Worm-Shaped  Propeller  Which  is  Connected  with  an  Electrical  Impulse  Transmitter.  Suitable  Indicating  Instruments  (See 
Fig.  2)  Are  Mounted  in  the  Pilot  House  and  on  the  Bridge,  and  When  a Predetermined  Depth  of  Shallow  Water  Has  Been  Reached,  an 
Electric  Bell  Announces  the  Alarm.  The  Instrument  Can  Be  Set  to  Give  an  Alarm  for  Any  Desired  Depth  of  Water. 


( i "W  ■ T'E  are  in  shallow  water”  ex- 
• /■  / claimed  the  captain  on  a large 
W W Trans-Atlantic  liner  which  was 
" * speeding  on  its  way  to  the 

American  shore. 

“How  is  that  possible  when  we  are  fully 
500  miles  from  land?”  asked  an  interested 
passenger. 

“That  gong  on  the  wall  just  rang — that’s 
my  indicator.  The  question  of  whether  or 
not  shallow  water  has  an  effect  upon  the 
vessel  traveling  thru  it  to  such  an  extent 
that  the  indicator  will  ring,  has  been  posi- 
tively affirmed  by  the  new  device  called  the 
Sperry  Shoal  Water  Indicator  and  Log 
Transmitter.” 

Recent  tests  conducted  in  an  effort  to  ob- 
tain information  on  this  interesting  subject 
have  been  carried  out  by  the  principal 
navies  of  the  world  during  the  speed  trials 
of  their  respective  ships.  The  outcome  of 
all  these  tests  have  given  to  the  world  facts 
which  have  been  nothing  short  of  astound- 
ing. 

Ships  moving  in  shallow  water  at  ordi- 
nary speed  are  greatly  retarded,  yet  read- 
ings have  been  obtained  which  show  that 
ships  traveling  at  30  knots  per  hour,  have 
a seemingly  higher  rate  of  speed  in  a like 
amount  of  water,  and  that  the  resistance 
of  the  water  is  proportionately  decreased 


with  speeds  above  the  figure  here  quoted. 

Upon  examining  the  graphs  or  curves  for 
different  depths  of  water  showing  retarding 
action  and  resistance  on  a vessel  of  ordi- 
nary speed,  having  an  overall  length  of  50 
feet  and  a mean  draft  of  25  feet,  we_  find 
that  a vessel  traveling  at  lll4  knots  in  75 
ft.  of  water  with  16  per  cent  resistance,  will 
increase  its  resistance  to  97  per  cent  when 
in  35  ft.  of  water,  at  which  time  its  pro- 
peller speed  will  have  to  be  appreciably  in- 
creased. The  instrument  in  question  makes 
use  of  just  those  conditions  heretofore  out- 
lined in  a very  unique  manner. 

A water  velocity  tube,  about  3 inches  in 
diameter,  projects  thru  the  bottom  of  the 
ship  for  about  12  inches,  when  the  device 
is  in  operating  condition.  There  are  open- 
ings at  opposite  sides,  one  facing  the  bow 
and  the  other  the  stern,  to  allow  for  a flow 
of  water  thru  the  tube  entering  one  opening 
and  out  the  other.  This  takes  place  when- 
ever the  ship  is  in  motion,  and  during  the 
course  of  flow,  advantage  is  taken  of  the 
flowing  stream  by  making  it  turn  a helical 
propeller  located  in  the  central  lower  por- 
tion of  the  projecting  tube.  See  Fig.  1. 

The  shaft  of  this  propeller  is  geared  to 
another  shaft,  which  in  turn  is  continued 
upward  to  the  end  of  the  tube,  where  the 
small  electric  transmitting  unit  is  located. 


Impulses  from  this  unit  affect  an  indicating 
instrument  located  in  the  ship’s  pilot  room 
and  in  any  other  parts  of  the  vessel  where 
additional  instruments  may  be  necessary  or 
desirable. 

The  tube  itself  can  be  raised  into  the  hull, 
in  which  case  a valve  is  actuated  so  as  to 
prevent  water  from  flowing  in.  All  joints 
are  made  watertight  and  at  no  time  can  any 
perceptible^  amount  of  water  flow  into  the 
ship,  and  inasmuch  as  the  space  occupied 
does  not  exceed  50  inches  in  height,  it  is 
really  quite  a negligible  quantity  in  a vessel 
of  even  small  size. 

The  indicator  and  shoal  water  alarm 
which  is  placed  in  the  pilot  room,  is  com- 
posed of  two  dials,  see  Fig.  2.  On  the 
upper  dial,  a reading  of  the  actual  speed 
of  the  vessel  in  knots  is  shown  by  a pointer. 
In  a small  slot  numerical  indication  of  the 
total  knots  traveled  can  be  readily  deter- 
mined, and  in  a similar  slot,  we  obtain  an 
inference  of  the  trip  distance  traveled  to 
great  exactitude,  allowing  for  a fractional 
knot  reading  down  to  one  one-hundredth 
of  a knot.  A contact  for  shoal  water  alarm 
is  located  at  the  lower  center.  In  the  lower 
dial  a slot  needle  indicates  whether  we  are 
going  ahead  or  astern.  In  addition,  an  ad- 
justable indicator  shows  when  the  ship 
{Continued  on  page  456) 
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When  the  shark  tried  to  devour 
the  bait,  the  current  was  turned 
on.  Due  to  the  fact  that  the 
shark  was  in  a highly  conduct- 
' ing  medium — sea  water, — and  as 
one  end  of  the  dynamo  was 
grounded  on  the  boat’s  plates, 
the  shark  would  be  instantly  elec- 
trocuted. Of  course,  such  a 
system  does  not  eradicate  the 
shark  pest,  as  sharks  do  not  al- 
(.vays  come  to  the  surface,  nor 
do  they  always  take  advantage 
of  the  bait. 

In  the  South  where  the  sharks 
are  numerous  and  where  the 
pearl  fisheries  and  the  sponge  in- 
dustry thrive,  many  casualties 
occur  yearly  due  to  the  sharks 
attacking  the  divers,  and  there  is 
no  method  in  use  now  which 
safeguards  the  divers.  With  this 
idea  in  mind,  the  writer  advances 
an  idea  which  is  the  subject  of 
our  cover  illustration.  In  other 
words,  we  take  the  battle  right 
into  the  sharks’  domain  itself. 

We  do  not  wait  until  the  shark 
comes  up  so  that  we  can  pot  at 
him,  or  otherwise  destroy  him, 
but  we  hunt  right  in  its  own 
habitat,  underneath  the  surface  of  the  the  problem  presents  itself 
ocean.  that  we  cannot  possibly 

Several  curious  things  occur  when  we  be-  touch  the  fish  by  means  of 
gin  electrocuting  sharks  or  fish  in  this  man-  the  live  wire,  because  as 
ner.  Actual  tests  made  by  the  writer  have  mentioned  above  as  soon  as 
brought  out  the  following : the  wire  comes  near  _ him, 

In  our  illustration  No.  1 is  shown  a glass  the  fish  will  try  frantically 
tank  containing  a fish,  a grounded  to  clear  out  of  the  path  of 
plate  and  a handle  carrying  a wire,  the  end  the  current.  Hence,  it  is 
point  of  which  is  bare.  If  we  turn  on  the  necessary  to  switch  off  the 
110  volt  current  without  at  least  touching  current  until  the  dead  wire 
the  fish,  he  will  begin  to  swim  around  actually  touches  the  fish, 
frantically,  altho  no  wire  or  plate  touches  Then  as  soon  as  contact  is 
him.  The  reason  is  of  course  that  the  cur-  establisht,  the  fish  will  of 
rent  from  the  wire  tip  passes  from  the  salt  course  be  electrocuted.  Up- 
water  to  the  plate,  and  inasmuch  as  the  fish 
is  right  in  the  path  of  the  current,  a cer- 
tain amount  of  current  naturally  must  pass 
thru  his  body.  The  closer  the  live  wire  Construction  of  Electrocut- 
comes  to  the  fish,  the  stronger  the  effect  ^"9^  '^°insu?a^‘i?^'g"^skleki  ^ to 
will  be,  and  if  we  come  within  about  two  Protect  Diver, 

inches  from  the  fish,  it  often  happens  that 
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the  latter  will  on  these  experiments  the  shark  electrocu- 
jump  clear  out  of  ting' idea  is  based. 

the  tank,  as  has  In  practice  the  divers  are  preferably  pro- 
been  demonstrated  vided  with  self-contained  compressed  air 
in  these  experi-  apparatus  strapped  to  the  back  and  front 
ments.  Small  fish  as  shown  in  our  cover  illustration.  Such 
apparatus  are  on  the  market  already  and  can 
be  bought  now.  The  idea  of  using  self- 
c-........-™  ..  oi.  contained  air  apparatus  is  obvious  because 

ing  How  Fish  is  gives  the  diver  more  freedom  of  action, 
Affcted  by  Eiectri-  and  does  away  with  dangerous  air  pipes 
out  wlre^T^u^'*^'  lines.  Furthermore,  inasmuch  as 

Him  at  Any  Tin?^  ^igh  tension  cable  is  used,  it  would  not  be 
wise  to  use  these  air  and  life  lines  as  will 
■iiiitiiiumiiimiiiiiiiiiiiitiimiiiiiminimiiiiiit  be  readily  understood  by  a moment’s  re- 
flection. On  board  of  the  mother  ship  from 
when  touched  by  which  the  divers  descend,  we  have  the 
the  wire  will  be  usual  high  tension  dynamo  of  about  1500 
electrocuted  al-  to  2000  volts,  one  side  of  the  dynamo  being 
most  instantly  with  grounded.  The  other  side  connects  to  the 
HO  volt  current,  high  tension  cable  which  plays  out  to  the 
Of  course,  here  diver  as  he  descends.  The  diver  himself 
carries  heavy  weights  strapt  around  the 
waist  as  well  as  heavy  lead  shoe  soles, 
which  force  him  down  to  the  bottom 
of  the  ocean.  In  case  he  wishes 
to  rise  quickly,  all  he  has  to 
do  is  to  disengage  the  weights 
which  will  make  him  shoot 
up  to  the  surface  of  the 
water  with  great  speed 
due  to  the  air  contained 
in  the  tanks  which 
gives  him  great  buoy- 
ancy. 

At  the  end  of 
the  rubber  insulated 
electric  cable  we  find 
a sword-like  pole, 
which  is  well  insu- 
lated, and  which 
may  be  made  of 
bamboo  or  any 
other  material  that 
is  strong  and  light. 
The  electric  cable 
runs  carefully  insu- 
lated thru  the  entire 
length  of  the  pole  but 
is  not  insulated  at  the 
very  end.  A small  point 
which  is  to  pierce  into 
{Continued  on  page  424) 
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IN  a previous  discourse  on  sound  in  this 
journal  we  have  learned  of  several  of 
the  more  novel  surprises  in  the  world 
of  sound,  which  not , only  interest 
everyone,  but  which  are  at  the  same 
time  not  generally  known.  Perhaps  no 
more  wonderful  study  has  ever  presented 
itself  than  the  subject  of  “how  we  hear”— 
and  even  to-day  this  function  is  not  very 
clearly  understood. 


Mow  W© 

sure ; thus  an  increase  in  pressure  will  force 
that  membrane  inward  and  the  fall  favors 
its  outward  motion. 

In  contradistinction  with  other  mem- 
branes this  membrane  in  the  ear  has  no 
vibratory  sound  of  its  own ; in  other  words, 
has  no  period.  If  it  had  one,  it  would  un- 


case, and  medical  authorities  have  estab- 
lisht  the  fact  that  even  the  entire  absence 
of  the  ear  drum  will  not  produce  deaf- 
ness, altho  it  does  effect  keenness  of  per- 
ception of  auditory  sensations  of  a slight 
nature. 

The  function  of  the  canal  is  merely  to 
assist  in  keeping  out  insects  and  dust,  being 
lined  with  hair  and  also  to  maintain  an 
even  temperature  at  the  drum.  Between 
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The  auditory  organs  themselves  _ are 
divided  into  three  parts,  external,  middle 
and  internal  ear.  The  foremost  one  we 
shall  not  consider  at  the  present  time  to 
any  great  extent,  because  it  seryes  only  a 
slight  function  in  hearing.  This  consists 
of  the  ear  (the  external  ear  or  the  one 
which  we  see)  and  the  tube  or  canal  enter- 
ing the  side  of  the  head  up  as  far  as  the 
drum.  It  can  be  entirely  absent  and  not 
affect  hearing  except  that  localization  of 
the  position  from  whence  any  particular 
sound  comes  is  lost  considerably. 

Sound,  as  has  been  said,  is  of  vibratory 
nature,  and  when  impinging  on  the  drum 
of  the  ear,  medically  known  as  the  tympanic 
membrane,  we  get  a rise  and  fall  of  pres- 


doubtedly  vibrate  in  resonance  with  some 
particular  sound  to  which  it  is  attuned,  and 
we  would  get  a false  impression  of  inten- 
sity. However,  being  made  cone-shape  and 
having  a convexity  outward  with  its  fibers 
of  construction  running  circularly  and 
radially  and  in  addition  to  the  fact  that 
it  is  tightly  stretched,  it  follows  that  each 
and  every  portion  of  the  cone  will  have  a 
different  period  of  vibration  and  the  whole 
diafram  will  be  aperiodic. 

BROKEN  EAR  DRUM  DOES  NOT  PRODUCE 
DEAFNESS. 

Many  people  have  thought  that  the  ear 
drum,  if  broken,  produces  _ deafness. 
Strange  as  it  may  seem,  such  is  not  the 


the  drum  and  the  internal  ear  is  a chain  of 
tiny  bones  situated  in  the  intermediate 
division ; this  division  is  called  the  middle 
ear.  These  bones  connect  the  large  mem- 
brane or  drum  with  a small  membrane  1/20 
its  size. 

This  latter  membrane  has  been  termed  the 
oval  window  (fenistra  ovalis),  and  as  our 
diagram  indicates,  the  bones  themselves  are 
combined  into  a powerful  lever  action 
which  multiplies  the  force  of  the  drum 
movement.  This  movement  tho  in  its  am- 
plitude is  diminisht  two-thirds ; the  pres- 
sure at  the  end  (oval  window  end)  is 
therefore  naturally  increased  one  and  a 
half  times  thru  the  bone  action  alone. 

{Continued  on  page  A22) 


The  Accompanying  T h ree 
Photos  Show  Some  of  the 
Latest  Developments  In  the 
Realm  of  “Electro-Mag- 
netics” at  the  U.  S.  Bureau 
of  Standards  Laboratories  at 
Washington.  D.  C.  The 
Photos  Show  Various  Mag- 
netic Tests  and  Measurements 
Being  Conducted  by  Scientists 
of  the  Bureau  of  Standards. 



Fig.  I.  Photo  Above  Shows 
Apparatus  Used  for 
Determining  the  Degree  of 
Magnetic  Uniformity  Along 
the  Length  of  a Bar  of  Iron 
or  Steel.  The  Bar  Is  Mag- 
netized by  the  Coil  in  the 
Background,  and  It  Is  Moved 
Thru  This  Coll  on  Rollers  by 
Means  of  an  Elect»"lc  Motor. 
*hown  at  Right  of  Photo. 


Fig.  2.  Above:  Making 
Standard  Tests  of  the  Mag- 
netic Properties  of  Ferro- 
magnetic Materials.  The  Ob- 
server Is  Operating  the  Re- 
versing Switch  and  Watching 
on  the  Ground-glass  Scale  the 
Indication  of  the  Galvanom- 
eter, While  Making  Prelim- 
inary Adjustments  Before 
Taking  the  Final  Reading. 
iiiMiiimiiitiniimiiitiiiiMiiiniiiMmtiiimtimtimiiiiiii 

Fig.  3.  Photo  at  Left,  Shows 
a Navy  Standard  Airplane 
Compass  Under  Test,  by 
Means  of  the  “Magnetom- 
eter.” The  Latter  Instrument 
Is  Mounted  in  the  Large  Ring 
Coll  at  the  Left.  By  the«*» 
Means,  the  Tests  Can  B 
Accurately  Checked 


® UNDERWOOD  underwood 


lecHip©' 


’imell  Ieii  Scl©imc< 


The  accompanying  photographs  illus- 
trate magnetic  tests  and  measure- 
ments being  conducted  at  the  Magnetic 
Laboratory,  Bureau  of  Standards, 
M'ashiiigton,  D.  C.  Investigations  are 
in  progress  to  determine  to  what  extent 
these  laboratory  methods  can  be  emplo3’ed 
to  advantage  in  investigational  and  commer- 
cial work  for  the  detection  of  flaws  or 
chemical  segregations  in  iron  and  steel  bars, 
for  the  measuring  of  core  loss  in  all  elec- 
trical apparatus,  and  for  any  problem  con- 
nected with  the  properties  of  ferro-mag- 
netic  materials. 

STANDARD  MAGNETIC  PERMEAMETERS. 

Standard  tests  of  the  magnetic  properties 
of  ferro-magnetic  materials  are  made  by 
means  of  the  compensated  double-j-oke  ap- 
paratus shown  in  this  photograph.  The  ob- 
server is  operating  the  reversing  switch  and 
watching  on  the  ground  glass  scale  the  in- 
dications of  the  galvanometer,  while  making 
preliminary  adjustment  before  taking  a 
reading.  There  are  several  sets  of  mag- 
netizing coils  for  the  measurement  of  vari- 
ous sizes  of  specimens.  The  bars  in  the  box 
in  the  foreground  are  standard  bars  for 
checking  measurements.  Figure  2. 

MAGNETIC  UNIFORMITY  MEASUREMENTS. 

If  a bar  of  steel  is  chemically  and  mechan- 
ically uniform  along  its  length,  it  is  also 
magnetically  uniform,  and  consequently  any 
variation  in  chemical  composition  or  me- 
chanical condition  will  be  indicated  by  a 
corresponding  variation  in  its  magnetic  prop- 
erties. Figure  I. 
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I Liquid  Air, — What  It  Is,  and  What  I 
I It  Does.  Illustrated.  % 


I Can  We  Live  on  an  Electric  Diet?  | 
I A French  E.vperinient.  | 

I The  Fourth  Dimension  and  Hyper-  | 
I space,  by  Frank  M.  Gentry.  Popu-  \ 
I larly  explained  imth  diagrams  and  | 
I pictures.  | 

I Big  Rotogravure  Feature  Section.  I 
I Don’t  miss  it!  | 

I Hammering  Electrons  Out  of  Mat-  \ 
I ter.  By  Harold  F.  Richards,  Ph.D.  i 

I Eclipses,  What  Are  They?  By  A.  | 
I M.  Harding,  Ph.D.  | 

I Archimedes,  the  World’s  First  In-  | 
I ventor.  In  Rotogravure.  I 

I How  Big  Are  Molecules?  A pop-  | 
I ular  exposition.  Illustrated.  By  | 
I Rogers  D.  Rusk,  M.  A.  | 

I Murderous  Rays — a gripping  scien-  | 

I tific  story — written  by  a Scientist.  By  | 
I Harold  F.  Richards,  Ph.D.  I 
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The  apparatus  shown  in  the  photograph 
is  used  for  determining  the  degree  of  mag- 
netic uniformity  along  the  length  of  a bar 
of  iron  or  steel.  The  bar  is  magnetized  by 
means  of  the  horizontal  coil  thru  which  it  is 
past  on  rollers  driven  by  an  electric  motor. 
Variations  in  magnetic  permeability  are  in- 
dicated by  deflections  of  a sensitive  galva- 
nometer connected  to  test  coils  surrounding 
the  specimen  and  mounted  inside  the  mag- 
netizing coil. 

In  the  photograph  the  indications  of  the 
galvanometer  are  being  recorded  on  a pho- 
tographic film  mounted  on  a drum  and  ro- 
tated at  a constant  speed. 

TESTING  THE  STRENGTH  OF  COMPASS 
NEEDLES. 

One  test  that  may  be  applied  to  magnetic 
compasses  is  to  measure  the  strength  of  the 
magnetic  needles,  which  is  called  the  “mag- 
netic moment.”  The  measurement  is  made 
by  noting  the  deflection  of  a small  suspended 
magnetic  needle  when  the  compass  to  be 
tested  is  placed  opposite  to  it.  This  deflec- 
tion is  indicated  on  a ground  glass  scale  by 
a spot  of  light  from  an*  incandescent  lamp 
which  is  reflected  from  a small  mirror 
mounted  on  the  suspended  needle. 

In  the  photograph,  a Navy  Standard  air- 
plane compass  is  being  tested.  The  meas- 
uring instrument,  “magnetometer”  as  it  is 
called,  is  mounted  within  a ring  upon 
which  is  wound  a coil  of  wire.  By  means 
of  a measured  electric  current  in  this  coil, 
the  instrument  is  calibrated,  so  that  it  is 
readily  possible  to  tell  just  what  value  of 
magnetic  moment  corresponds  to  a certain 
deflection  on  the  scale.  Figure  3. 


Only  thirty  years  ago  the  first  electric 
locomotive  in  the  United  States,  and  so  far 
as  is  known,  in  the  world,  designed  for 
hauling  freight  made  its  trial  trip  from  An- 
sonia  to  Derby,  Connecticut.  This  locomo- 
tive, which  was  the  forerunner  of  the  huge 
electric  motors  in  use  to-day,  was  consid- 
ered a marvel  of  engineering  achievement 
at  the  time  of  its  introduction. 

The  original  locomotive  which  is  now  in 
the  Hartford  barns  of  the  Connecticut 
Company,  and  a model  of  which  appears  in 
the  accompanying  photograph,  was  con- 
structed by  the  Pullman  Palace  Car  Com- 
pany and  weighs  35,000  pounds.  The  elec- 
tric equipment,  consisting  of  a 76  H.P.  mo- 
tor, was  manufactured  by  the  Depoele  Elec- 
tric Manufacturing  Company. 

The  first  trial  trip  took  place  May  1,  1888, 
over  the  Ansonia-Derby,  Birmingham  route. 
In  ordering  the  car  it  had  apparently  been 
forgotten  that  a low  railroad  trestle  existed 
near  the  Derby  dock,  for  it  was  found  that 
the  body  of  the  car  was  too  high  to  allow 
clearance.  The  roof  was  accordingly  re- 
moved and  a collapsible  trolley  frame  im- 
provised for  the  initial  trip.  On  one  side  of 
the  passage  under  the  railroad  trestle  was 
kept  a box  containing  a flexible  insulated 
cable  which  was  connected  to  the  trolley 
wire,  the  free  end  being  a brass  contact 
piece.  When  the  collapsible  frame  was 
lowered  to  the  roof,  the  plug  was  inserted 
in  a socket  contained  in  the  wooden  block 
on  top  of  the  car  near  the  base  of  the  trol- 
ley frame,  and  the  cable  was  paid  out, 
thereby  providing  power  for  the  car  to  op- 
erate under  the  trestle. 

Laminated  copper  brushes  were  used,  and 
as  the  brush  holders  would  sometimes  work 
loose,  the  motorman  usually  stood  with  his 
hand  pressing  on  the  handle  of  the  brush 
holder  to  secure  good  contact!  As  a result 
of  sparking  the  ends  of  the  brushes  fre- 
quently fused,  making  it  necessary  to  trim 
them  with  a pair  of  shears  carried  for  the 
purpose.  Think  of  it ! ! In  case  the  loco- 
motive moved  backward  unexpectedly  the 
ends  of  the  brushes  would  catch  in  the 


This  Photo  Perhaps,  Is  One  of  the  Most  Interesting  Imaginable,  Showing  As  It  Does, 
the  Exact  Model  of  the  First  Electric  Locomotive  Built  in  the  United  States,  and 
Probably  the  First  Practical  Engine  of  Its  Type  in  the  World.  Its  Trial  Trip  Occurred 
in  1888.  Its  Initial  Journey  Was  Hailed  as  a Huge  Success,  at  the  Time. 


commutator  bars  and  bend  over,  also  neces- 
sitating trimming  the  copper  before  pro- 
ceeding. 

Lightning  arrestors  had  not  been  intro- 
duced and  burnouts  often  resulted  from 
electric  storms.  So  frequent  were  the  de- 
lays from  this  source  that  the  management 
adopted  the  practise  of  suspending  opera- 
tion during  storms.  The  freight  motor  had 
the  distinction  of  being  reversible  and 
therefore  could  be  operated  from  either 
end,  a feature  which  the  passenger  cars  did 
not  have  at  this  time. 

The  motorman’s  position  when  operating 


was  inside  of  the  body,  where  he  stood  in 
a pit  or  depression  in  the  car  floor,  a pro- 
vision necessary  to  give  him  “head  clear- 
ance.” 

The  only  untoward  event  of  the  first  trip 
was  a derailment  half  way  to  Derby  junc- 
tion, but  no  serious  delay  resulted  and  the 
management  considered  the  first  trip  a 
“huge  success.”  The  Ansonia  Sentinel  said 
of  the  trip:  “.  . . ‘All  aboard  for  Derby,’ 
someone  shouted  and  a man  seated  on  the 
top  of  the  car  swung  the  traveler  around- 
to  the  wire,  the  current  descended,  and 
away  sped  the  car  like  a thing  of  life.” 


By  WLo  Mo  MAMIMTOM 


The  Latest  Idea  in  Telephone  Booths  Is  Here  Illustrated,  and  Instead  of  Having  to  Step 
Into  a Half  Clean,  Full  Length  Booth  in  the  Form  of  a Closet,  You  Simply  Step  Into  This 
Open  Semi-Circular  Frame,  Pull  a Cord,  and  the  Half  Length  Booth  Closes  Around  You. 
Another  Pull  of  a String  Opens  It. 


The  atmosphere  of  a telephone  booth  on 
a heated  day  in  summer  will  be  more  bear- 
able when  the  new  design  comes  into  gen- 
eral use.  It  is  operated  by  a string,  and 
hangs  from  the  wall  enclosing  the  user  to 
about  the  hips  of  an  average  height  per- 
son. The  bottom  is  not  closed  as  is  seen 
but  permits  a free  circulation  of  air  at  all 
times. 

In  operation  a user  finds  the  telephone 
fully  exposed  and  the  booth  door  rolled 
back  out  of  sight.  Within  two  signs  read- 
ing— “Please  pull  cord,”  are  in  evidence. 
The  first  use  of  cord  closes  the  booth  door 
around  the  user,  the  second  permits  it  to 
roll  back  into  its  original  position  when 
not  in  use.  The  door  is  a circular  glass 
one  working  easily  on  three-point  ball 
bearings. 

The  new  booth  has  many  advantages  to 
recommend  it.‘  First,  it  requires  less  ma- 
terial to  build,  and  second,  less  space  for 
its  installation.  Dust  and  dirt  that  natu- 
rally collect  on  the  floor  of  the  closed 
booth  is  avoided  as  the  floor  is  readily  ac- 
cessible to  the  scrubber  of  the  regular  room 
floor  where  booths  hang  from  the  wall. 

Booths  of  this  description  are  being  used 
in  Boston  and  several  other  cities,  and  have 
been  invented  by  a regular  telephone  man, 
Mr.  John  J.  Barry,  a telephone  manager  in 
an  Eastern  city. 


Professor,  College  of  the  City  of  New  York 


DO  the  scientific  students,  young  and 
old,  of  the  present  generation  rea- 
lize one  half  of  what  they  owe  to 
that  remarkable  master  of  the  last 
generation?  We  who  as  boys  in 
the  1860’s  and  70’s  were  brought  up  on 
Verne’s  stories,  we  who  caught  the  first 
vivid  glow,  who  gave  the  first  enthusiastic 
scientific  response  to  his  romances,  we  know 
all  that  the  world  owes  him.  But  has  the 
new  generation  forgotten  ? 

Jules  Verne  was  the  world’s  greatest 
scientific  prophet.  He  was  its  greatest  in- 
ventor, not  in  the  immediate  sense  of  hav- 
ing laboriously  worked  out  each  practical 
step  of  some  new  machine,  but  in  the 
broader  sense  of  having  conceived,  fore- 
seen, planned  Out  the  general  road  along 
which  advancing  science  was  to  make  its 
way.  That  was  Verne’s  real  service.  He 
illumined  the  path  ; he  inspired  a thousand 
thousand  of  us  to  take  the  road,  to  build  as 
he  had  urged.  And  we  have  justified  his 
faith,  we  have  reached  his  goals.  Not  all 
of  them — that  is  why  I am  speaking  now. 
1 would  call  the  attention  of  our  world  not 
only  to  the  Verne  visions  which  have  be- 
come our  facts,  but  also  to  those  which  still 
lie  beyond. 

The  master  himself  in  his  older  days — 
he  died  in  1905  at  the  age  of  seventy-seven 
— compared  his  own  art  with  that  of  the 
writer  whom  he  regarded  as  the  ablest  of 
his  followers : H.  G.  Wells.  He  said  that 
Wells  looked  a thousand  years  ahead  and, 
soaring  with  imaginative  fancy,  wrote  of 
all  that  mankind  might  possibly  achieve ; 
whereas  Verne  himself  had  always  been 
careful  to  keep  in  touch  with  the  actual 
science  of  his  day,  to  study  it  closely  and 
then  take  just  the  one  step  forward  which 
he  was  convinced  science  was  about  to  take. 
This  explains  exactly  where  Verne’s  genius 
lay,  why  his  prophesies  have  so  many  of 
them  come  true  and  why  today  we  look  with 
special  curiosity  on  those  which  have  not 
yet  been  achieved.  We  ask  ourselves  not 
“Will  they  be  achieved?’’,  but  only  “How 
soon?’’ 

Among  those  Verne  visions  which  have 
already  materialized,  doubtless  every  reader 
knows  “Twenty  Thousand  Leagues  Under 
the  Sea’’  and  its  sequel  “The  Mysterious 
Island,”  with  their  romance  of  Captain 
Nemo  and  his  submarine.  There  were  no 
submarines  when  that  tale  began  in  1870. 
The  first  successful  one  was  developed  by 
the  American  inventor  Lake  in  1897,  and 
only  with  the  remarkable  “supersubmarines” 
constructed  in  the  last  year  of  the  Great 
War  have  we  really  paralleled  Captain 
Nemo’s  boat. 

Similarly  in  “The  Steam  House,”  pub- 
lisht  in  1881,  the  master  planned  an  auto- 
mobile such  as  our  five  ton  autotrucks  of 
today  are  equalling.  In  that  first  tale  of 
the  self-propelling  carriage,  Verne  depicted 
ordinary  steam  as  his  motive  power ; he  had 
not  conceived  the  greater  energy  of  the  gas- 
driven  machine.  Later,  however,  in  his 
“Master  of  the  World”  he  uses  gas  and 
electricity  as  the  sources  of  power  of  an 
automobile,  giving  it  just  about  the  speed, 
a hundred  miles  an  hour,  which  our  racers 
show  in  the  daring  contests  of  today. 

So  too  with  the  air-machine.  In  “Robur 
the  Conqueror”  publisht  in  1886,  Verne  not 
only  pictured  the  conquest  of  the  air,  as  it 
was  to  be  accomplisht  some  twenty  years 
later,  he  eve>-'  foresaw  the  struggle  between 
the  two  great  types,  the  “lighter  than  air”  and 
the  “heavier  than  air,”  and  he  awarded  the 


triumph  where  the  Great  War  has  placed  it, 
with  the  “heavier”  machine.  In  the  war 
we  saw,  as  his  vision  had  seen,  the  unwieldy 
"dirigible,”  the  Zeppelin,  prove  itself  of 
little  value  compared  to  the  easily  controlled 
“plane,”  the  Sopworth  bomber  and  the  Cur- 
tiss sea-plane. 

In  the  aerial  realm  as  in  the  sea  and 
land  vehicles,  Verne  developed  his  ideas 
with  time.  The  air-machines  in  “Robur 
the  Conqueror”  pale  before  the  marvelous 
machine  depicted  in  his  later  book  “The 
Master  of  the  World.”  Here  the  earlier 
hero,  Robur,  reappears  with  an  invention 
which  travels  equally  in  the  air,  on  the  land, 
on  the  seas,  and  under  the  seas.  We  are  just 
stumbling  toward  that  development  today. 
The  seaplane  travels  on  the  water  or  in  the 
air;  we  have  a new  automobile  whieh  seeks 
the  aid  of  wings.  Last  month  our  scientific 
papers  were  talking  of  a practical  water- 
automobile,  or  equal  sea  and  land  traveller. 
So  step  by  step  we  are  overtaking  the 
master.  He  is  no  longer  with  us  to  point 
yet  on  and  ever  on. 

Eleetricity  is  prominent  in  all  of  these 

HERE  is  hardly  a eivilieed  | 
human  being  today  who  has  not  | 
I heard  of  Jules  Verne  and  his  | 

I marvelous  scientifie  prophecies,  a | 
I great  many  of  whieh  have  come  true.  | 
I He  forecasted  the  submarine,  the  air-  | 
I ship,  the  phonograph,  and  doaens  of  | 
I other  inventions  long  before  the  re-  | 
I spcctivc  inventors  had  ever  dreamed  | 
I of  them.  The  accompanying  article  | 
I by  Professor  Horne  is  particularly  | 
I valuable  for  the  reason  that  Mr.  | 
I Horne  not  only  has  translated  a good  | 
I many  Jules  Verne’s  books  from  the  \ 
I French  into  English,  but  has  also  | 
I edited  the  only  complete  English  set  | 
I of  all  of  Jules  Verne’s  writings  and  | 
I for  that  reason  is  pre-eminently  fitted  | 
I to  do  the  great  subject  justice.  We  I 
I know  that  our  readers  will  appreciate  | 
I this  very  important  article. — Editor.  | 


prophetic  books.  Verne  saw  well  the  future 
part  it  was  to  play.  Electric  machines,  some 
not  wholly  realized  yet,  form  the  main 
source  of  light  and  power  in  his  visioned 
world.  In  some  books  he  pursues  electrical 
uses  into  yet  further  details.  The  “Castle 
of  the  Carpathians”  centers  its  story  on  the 
invention  of  a phonograph  before  Edison 
had  made  one  for  us.  The  “Floating 
Island”  depicts  dozens  of  electrical  and  me- 
chanical devices.  It  reaches  beyond  the  tele- 
phone and  describes  a “telautograph”  by 
which  electric  messages  are  written,  and  a 
“kinetograph”  by  which  electric  pictures 
are  drawn. 

As  to  chemistry,  Verne’s  “Dr.  Ox’s  ex- 
periment” foreshadows  the  value  of  oxygen 
gas  as  a stimulant  and  reviving  force.  His 
“Star  of  the  South”  deals  with  the  making 
of  synthetic  diamonds.  His  “Underground 
City”  takes  us  into  the  miner’s  world  of  coal 
and  its  dangerous  gases.  Comprest  air  and 
comprest  food  are  among  the  master’s  ear- 
liest conceptions. 

Most  marvelous  perhaps  of  all  are  his 
stories  of  great  guns  and  high  explosives. 
In  the  World  War  when  Germany  suddenly 
bombarded  Paris  from  a seventy  mile 
distance,  many  scientists  declared  the  thing 
absurd,  impossible.  Paris,  they  said,  had 


been  bombed  again  from  air  machines,  not  ' 
bombarded  by  a gun.  They  should  have 
known  their  Jules  Verne  better.  His  first 
concept  of  such  a cannon,  hurling  a pro- 
jectile at  once  above  the  atmosphere  and  so 
escaping  friction  thru  the  main  distance  of 
its  flight,  was  developed  fantastically  in  his 
“Trip  to  the  Moon.”  We  have  not  yet 
duplicated  that  giant  gun  which  shot  the 
voyagers  forth  beyond  our  planet’s  gravi- 
tation ; but  our  scientists  now  tell  us  that 
we  could  do  so — if  it  would  be  of  any 
“earthly”  use.  j 

More  nearly  in  line  with  the  actual  devel- 
opments of  the  War  were  the  explosives 
pictured  by  the  master  in  his  “For  the  Flag,” 
a truly  illuminative  work,  and  in  his  “Pur- 
chase of  the  North  Pole.”  But  most  amaz- 
ing of  all  in  its  preknowledge  of  guns  and 
explosives  and  destructive  gases,  and  also 
of  the  human  forces  behind  them,  was  his 
“Millions  of  the  Begum.”  When  in  the 
years  after  Verne’s  death  I was  called  on 
to  edit  a definitive  edition  of  his  works.  I 
felt  it  necessary  to  apologize  for  the 
“Begum”  book  with  its  hideous  and  awful 
picture  of  the  German  scientist,  so  ready  in 
destruction,  so  exact  with  his  mechanisms, 
so  brutal  in  his  soulless  use  of  them.  Even 
with  the  master’s  word  for  it,  I could  not  , 
then  believe  in  such  a German  mind.  You 
will  understand  the  World  War  better  if 
you  reread  the  vision  of  it  in  the  grim  and 
terrible  prophesies  of  this,  Verne’s  ugliest  t 
book,  written  decades  before  the  World  { 
War.  ■ 

The  present  brief  review  can  not  cover 
the  entire  field  of  Verne’s  romances.  In  S 

the  realm  of  travel  and  adventure  he  was  * 

as  preeminent  as  in  the  realms  of  science. 
Witness,  for  instance,  his  “Round  the 
World  in  Eighty  Days,”  of  which  each 
daily  installment  was  cabled  word  for  word 
from  France  to  America  that  an  eager 
public  here  need  not  wait  a steamer’s  pass- 
age and  thus  remain  so  much  behind  their  J 
French  co-readers.  Or  witness  his  “Michael  I 
Stroghoff,”  which  became  the  great  dra-  * 
matic  spectacle  of  the  age.  ( 

In  his  “Desert  of  Ice”  he  carried  us  to  j 

the  North  Pole  and  made  us  see  its  bleak  J 

and  empty  world  very  much  as  Peary  has  i 

since  done.  He  built  a story  also  on  the 
South  Pole.  “The  Sphinx  of  Ice.”  Here,  i 

however,  he  avowedly  carried  on  a fantasy  t 

begun  with  our  great  American  romancer,  ; 

Poe;  so  Verne  was  pledged  to  Poe’s  be-  | 

ginnings  and  visualized  for  us  a southern 
world  of  heat  and  wild  peoples  and  electri-  ’ 
cal  mysteries  wholly  foreign  to  the  bleak  | 
land  Shackleton  and  other  explorers  have 
since  explored.  The  “Sphinx  of  Ice”  thus  I 
stands  alone  as  the  one  Verne  book  which  ^ 
time  has  contradicted. 

Of  still  further  reachings  into  the  un-  i 
known,  on  which  man  can  not  yet  render  J 
a verdict,  were  Verne’s  “Journey  to  the 
Center  of  the  Earth,”  which  no  man  seems 
soon  likely  to  achieve;  and  his  “Off  on  a 
Comet,”  which  takes  the  reader  to  our  ■ 
sister  planets.  Yet  it  is  notable  that  in  both  ' 
these  books,  as  in  the  “Trip  to  the  Moon” 
and  its  continuation,  the  “Tour  of  the 
Moon,”  later  knowledge  has  followed  the 
lines  suggested  by  Verne.  Here  again  in- 
stead of  playing  with  idle  fantasies  of  un- 
known worlds,  the  master  studied  all  we 
know  of  other  planets  and  our  own,  and- 
keenly  judged  what  conditions  visitors  to 
the  farther  worlds  would  be  most  likely  to  ; 
encounter.  His  genius  searched  ever  for  3 
(Continued  on  page  421)  S 
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Water — -Tlie  Elixir  of  Eife  ‘ 

By  WIELIAM  M.  BUTTERFIELD 


WOULD  you,  gentle  reader,  wish  to 
be  a modern  Ponce  de  Leon  and 
sail  away,  as  he  did,  in  a high- 
pooped  Spanish  galleon  made  gay 
with  silken  streamers,  embroidered 
gold  and  painted  sails;  would  you,  sur- 
rounded by  a choice  band  of  jolly  noblemen, 
sail  in  this  romantic  craft  across  summer 
seas  to  the  mysterious  New  World  and  the 
palm-fringed  shores  of  Bimini;  would  you, 
with  this  gallant  company,  seek  on  the 
planes  of  this  garden  of  the  seas  for  the 
Fountain  of  Perpetual  Youth;  would  you, 
a nerve-racked,  supersensitive  modem  citi- 
len,  wish  to  be  young  again  and  live  hap- 
pily evermore? 

Would  you?  Of  course  you  would ! For 
surely,  deep  down  somewhere  in  your  mind, 
lies  this  inherent  longing,  fully  as  old  as  the 
race,  or  born  beneath  the  cinnamon  boughs, 
eight  thousand  or  more  years  ago,  as  Hin- 


fountain  as  mysterious  and  illusive  as  ever, 
for  there  are  no  authentic  records  of  per- 
manent transformations,  or  even  cures  hav- 
ing been  made  during  this  age-long  search. 
Would  you  like  to  know  why?  I will  try 
to  tell  you,  and  at  the  same  time  help  you 
•discover  the  real  fountain  of  health,  if  not 
of  perpetual  youth. 

There  actually  are  only  a few  pounds  of 
water  and  a little  charcoal  that  constitutes 
the  difference  be-  tween  the  vigor- 
ous body  of  . a youth  with 

a round  rosy  face, 

and  the  shnink- 


thru  all  these  years,  the  world  has  been 
seeking  some  peculiar  kind  of  water,  but 
this  is  not  mystifying  when  we  consider  that 
'the  average  adult,  say  of  average  weight,  is 
composed  of  138  pounds  of  plain  water  and 
only  12  pounds  of  “highly  organized”  man 
or  woman,  just  12  pounds  of  clay  and  6 
pails  of  water.  Water  is,  as  any  one  can 
see,  of  considerable  importance  in  our  physi- 
cal makeup,  but  the  old  Hindoos,  Ponce  de 
Leon  or  our  average  citizen,  is  as  ignorant 
of  this  well-known  fact  as  can  be ; yet  each 
sought,  or  is  seeking  for  help  from  water; 
this  is  the  strange  part  of  the  whole  story. 

Pushing  the  investigation  still  farther,  we 
find  that  the  anatomy  of  man,  tho  liberally 
irrigated,  is  comparatively  solid  as  animals 
go,  for  there  are  innumerable  others  more 
bountifully  supplied  with  aqua  purae.  A 
species  of  sun-fish  often  caught  on  the 
shores  of  Long  Island,  and  sometimes 


Water  Is  the  Savior  of  Man's  Earthly  Existence — In  a Material  Sense,  Our  Food,  as  Clearly  Shewn  in  the  Author's  Illustration  Above, 
It  Mainly  Composed  of  Water.  The  Black  Miniatures  Within  Each  Specimen  Represents  the  Relatively  Small  Solid  Portion  of  Each. 

The  Balance  Is  Water. 


doo  sages  taught  their  Brahminical  follow- 
ers, that  a Fountain  of  Youth  existed  some- 
where. This  fountain,  our  modern  publicity 
experts  place  in  actual  location  in  modern 
mineral  springs,  such  as  at  Baden-Baden, 
Carlsbad  or  the  Hot-Springs,  and  a credu- 
lous public  accents  the  romance  as  willingly 
as  the  Brahminical  adepts  did  on  their  fa- 
mous journey  across  the  seven  rivers  of  the 
Ponjaub ; such  is  the  great  desire  and  long- 
ing for  Youth. 

The  ancient  philosophers  had  a belief, 
quite  like  the  modern  one  you  will  have  to 
admit,  that  to  see,  or  at  the  most  taste  or 
bathe  in  the  waters  of  this  mysterious  foun- 
tain, was  sufficient  to  bring  perpetual  youth, 
health  and  vigor  to  any  one  fortunate 
enough  to  reach  it.  Ponce  dc  Leon  set  out 
on  his  memorable  pioneer  tour  with  this  be- 
lief, and  millions  of  the  more  fortunate  of 
us  have  beetv'doing  the  same  thing,  ever 
since  then.  Yet  it  is,  strange  to  relate,  a 


en  shank  and  withered  features  of  an 
old  man, — yet  you  cannot  obtain  the  differ- 
ence from  a magical  fountain  of  youth;  Na- 
ture never  does  Her  work  by  performing 
what  man  is  pleased  to  call  “miracles,” 
miraculous  as  that  work  may  seem.  We 
smile  at  the  hymns  of  the  Vedas  for  por- 
traying their  deities  as  living  upon  the  earth 
for  life-times,  extending  over  hundreds  of 
thousands  of  years,  as  in  the  case  of  Vish- 
noo, — yet  listen  respectfully  to  any  physician 
of  ordinary  reputation  express,  with  posi- 
tively no  proof,  a belief  that  the  men  and 
women  of  our  time  should  live  200  years. 
And  we  believe,  tho  he  fails  to  give  a rem- 
edy that  carries  a universal  guarantee,  to 
insure  those  who  try  his  plan,  that  they  will 
surely  reach  that  “allotted  time.”  The  pror- 
nouncement  voices,  you  see,  the  same  old 
desire  that  is  as  prevalent;  and  we  cannot 
help  believing. 

It  may  seem  strange  to  the  reader  why, 
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weighing  30  pounds,  contains  only  ^ ounce 
or  less  of  flesh;  and  the  common  jelly-fish 
is  but  10  parts  solid  to  1,000  parts  water. 
Vegetables  are  almost  all  water,  so  that  the 
food  a man  eats  adds  to  his  body  supply. 
Thus,  besides  the  3 pints  of  water  (or  half 
a ton  a year)  that  an  adult  must  drink  daily 
to  supply  the  ordinary  requirements  of  the 
system,  they  take  into  the  body  still  more 
in  their' food,  in  about  the  following  pro- 
portions : ^ 

Bread,  cake,  pies,  pastries,  etc.,  are  more 
than  half  water,  apples  are  81  per  cent, 
water,  pears  and  peaches  89  per  cent.,  musk 
and  watermelon  98,  grapes  and  berries  99, 
potatoes  75,  carrots  83,  beats  88,  cabbage 
92,  trout  81,  lamb  73,  beef  74,  and  veal  or 
pork  75.  The  cigar  a man  smokes  is  30 
per  cent,  water,  the  match  he  lights  it  with 
contains  it  both  in  the  stick  and  the  head, 
and  the  combustion  of  both  match  and  cigar 
(Continued  on  page  417) 


Electric  HouiseS^old  "Wrinfilles 


When  the  Janitor  Goes  on  Strike,  or  When 
the  Coal  Is  Too  Low  in  the  Basement  to  Start 
the  Water  Heater.  This  Immersion  Heater 
Which  Heats  a Whole  Dishpan  of  Water  In  a 
Jiffy.  Stands  Ready  to  Help.  It  Has  a Heat- 
Ino  Surface  Ten  Inches  In  Diameter. 


By  Adjustiny  a L a m p 
Shade  and  Bulb  Over 
the  Telephone,  This  In- 
strument Becomes  Con- 
siderably Drest  Up. 
The  Mouthpiece  Is  Con- 
cealed by  a Bunch  of 
Flowers  Thru  Which 
Conversation  is  Carried 
On. 


Aa  Illuminated  Letter  Basket  tor  the  Ha  I Talile. 
The  Lama  and  Shade  Are  Huim  Over  the  KandK  ot 
the  Basket  and  the  Liuht,  r«Mina  «"  It’fS 

"father”  the  Minute  He  Enters  the  Dour  Whether 
He  Has  Anv  Mail  Or  No!. 


This  New  Electric  Mixer,  which 
Clanrps  to  the  Kitchen  Table. 
Mixes  Your  Drinks  in  a Thoroly 


When  One  Becomes  Weary  of  Cer- 
tain Phonosmiih  Becords  or  Wnen 
They  Are  Cracked.  They  May  Be 
Made  Very  Useful  ‘ Citlxens”  by 
Bacorains  Stands  for  the  Electric 
Irofs.  There  Is  fenoush  Wax  in 
Them  to  Keep  Ihe  Iron  Smooth. 


Sanitary  Way  by  Revolvln*  the 
Glass  Container.  No  Mixini  Rod 


Glass  Container,  no  Mixini  nou 
is  Exposed  to  Dirt  and  Fifes  as 
in  the  Old  Style  Mixer.  The 
Glass  Container  Comes  Apart  in 
the  Center  lor  Flllino  and  Waih- 
Inc  Purposes. 


Above:  The  Electric  Iron 

Now  Has  a “Companion"  In 
a New  Base  Which  Holde  the 
Curling  Iron,  to  That  the 
Heat  frtm  the  Iron  May  Be 
Used  for  Curling  Purposes. 


At  Left:  Have  Your  Photog- 
rapher Make  a Positive  ol 
Any  Negative,  on  Glass. 
Frame  the  Positivo,  and  Ad- 
just an  Electric  Light  Bul^h 
In  Back  so  That  the  Light 
Will  Illuminate  the  Portrait. 
When  the  Positive  Has  Been 
Colored  the  Effect  Is  Spe- 
cially Pleasing. 


The  New  Electric  Fireless 
Cooker  Permits  the  Housewife 
to  Put  Her  Food  Cold  Into  the 
Cooker,  Adjust  the  Electricity 
' f the  Clock  Attaehment,  and 
hen  Go  Away  Knowing  That 
,ior  Food  Will  Be  Properly 
Cooked  When  She  Returns, 
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*'S«  Sudilenly  DM  This  All  Happen  That 
I Scarcely  Realized  What  Wat  Qeing 
On,  Until  I Glanced  Down  at  My  Shin 
Front.  Imaotne  My  Unutterable  Horror 
When  I Saw  the  Tell-Tale  Patch  of 
Red  Light  Caet  on  My  Shirt  Directly 
Over  My  HeartI  For  a Moment  My 
Heart  Actually  stood  Still,  Then  the 
Blood  Began  Racing  Madly  In  My  Valna.  Pounding  In 
My  Templaa  Tilt  I Thought  They  Muat  Surely  Buret.*' 


The  “Ultimate  Ray” 


By  RAY  WHITCOMB 


To  Trevis  Reynolds,  I am  indebted 
for  the  One  big  adventure  in  my 
otherwise  drab  and  prosaic  exist- 
ence, for  had  he  not  casually  men- 
tioned Marvel  Creek  as  an  ideal 
trout  stream,  I might  never  have  discovered 
the  existence  of  Pax  Marriote  and  would 
consequently  have  avoided  an  experience  of 
uncanny  and  exquisitely  terrifying  nature. 

I doubt  not  but  that  nine-tenths  of  you 
who  read  this  narrative  will  sagely  wag 
your  heads  and  mentally  observe  that 
“they’re  not  all  dead  yet.’*^  I realize  that 
I cannot  reasonably  ask  a skep.'cal  world 
to  i^ve  credence  to  a tale  that  sc'mds  like 
a vision  from  the  realms  of  deli-ium, — a 
fluent  of  a shattered  brain;  but  I do  ask 
thinking  people  to  remember  that  th  • long 
strides  of  modern  science  have  made  pos- 
sible a score  of  inventions  which  other  gen- 
erations must  have  looked  upon  as  su  -ir- 
natural,  as  utterly  beyond  human  achi.  e- 
ment 

Being  chief 'electrician  in  a large  com- 
mercial lithographing  establishment  1 found 
little  time  for  recreation  during  the  long 
winter  months,  and  accordingly  looked  for- 
ward with  genuine  pleasure  to  my  two 
weeks  vacation  in  the  late  Spring,  when  I 
could  get  away  from  the  eternal  stench  of 
printer^  ink  and  the  racking  din  of  the 
press-room.  Victor.  Bryce,  assistant  book- 
keeper, was  to  have  nis  vacation  at  the 


^me  time,  and  as  we  both  enjoyed  hshing, 
it  was  decided  to  try  out  Marvel  Creek. 

Accordingly,  a sultry  morning  in  May 
found  us  casting  in  the  cool,  racing  waters 
of  a mountain  stream,  many  miles  from  the 
turmoil  of  the  city.  I had  excellent  luck 
and  by  noon  was  ravenously  hungry.  After 
a hearty  meal,  I left  Bryce  to  doze  in  the 
warm  sunshine,  and,  slipping  a hatchet  in 
my  belt,  started  out  for  a stroll  up-stream. 

I wandered  along  the  bank,  heedless  of 
time,  clambering  over  boulders,  sitting 
down  to  rest  occasionally,  pelting  stones  at 
trees,  tumbling  rocks  into  the  riotous  waters, 
and  behaving  generally  like  some  truant 
schoolboy ; when  suddenly  I felt  a chill.  In 
surprise,  I glanced  at  the  sky.  The  sun, 
which  had  been  shining  brightly  when  I left, 
was  just  disappearing  behind  the  dark  thun- 
der cloud,  and  others  hung  low  and  threat- 
ening over  the  surrounding  hills.  A deathly 
silence  prevailed,  the  awesome  and  ominous 
calm  of  Nature  which  preludes  a mighty 
outburst. 

One  glance  was  sufficient  to  cause  me  to 
start  rapidly  retracing  my  steps.  Colder 
grew  the  air,  and  colder ; while  the  increas- 
ing gloom  rendered  my  progress  more  and 
more  difficult.  Once,  I slipt,  narrowly 
missing  a bath  in  the  cold  waters,  and  now 
came  a distant  rumbling  that  rolled  and 
echoed  weirdly. 

I decided  that  is  was  useless  to  attempt 
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to  reach  camp  before  the  storm,  and  as  a 
big  raindrop  struck  m.  neck,  followed  by 
another  on  my  arm,  and  yet  another,  I 
turned  and  started  into  the  woods  in  search 
of  some  tenqiorary  shelter.  Lightning 
flickered  faintly  in  the  south  and  the  dark- 
ness became  so  intense  that  I could  scarce-  \ 
ly  see- the  trees  about  me. 

The  downpour  increased  and  soon  a 
dazzling  flash  of  lightning  streaked  across 
the  heavens,  followed  by  a mighty  clap  of  ; 
thunder.  In  the  ensuing  darkness,  I struck 
my  head  against  a low  branch  and  sank  to  I 
the  ground  exhausted  and  half  dazed  by  1 
the  blow.  The  rain  came  down  in  torrents 
and  soon  drenched  me,  while  the  lightning  ^ 
split  the  darkness  intermittently  and  the  , 
thunder  crackled  in  one  incessant  tattoo.  } 

During  a particularly  brilliant  flash,  I - 
caught  a fleeting  glance  of  something  that  J 
looked  like  a wall  not  far  off,  and  raising  * 
myself  to  ray  knees,  I waited.  Then  came  I 
a momentary  blaze  of  light,  and,  with  a 
little  cry  of  relief,  I staggered  to  my  feet 
and  went  stumbling  blindly  forward.  In 
one  short  instant,  I had  seen  that  I was  at 
the  edge  of  a clearing — that  scarcely  a 
hundred  feet  away  stood  a house. 

Guided  by  another  flash,  I reached  ffie 
building,  found  the  door,  and  not  waiting 
to  knock,  sprawled  onto  the  floor,  kicking 
the  door  shut ' behind  me.  There  I lay, 
(Continued  on  page  442) 
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Science  P^ews  in  Ffiotos 


Dr.  N&itiBot,  \ 

f t Student  In  the  \ 
' Studyof  the  Human 

DIalram  Hat  Just  Com- 
Uleteil  Some  Interesting  Ex- 
periments on  the  Prognosis  ot 
Eaoh  Case  Presented,  Classify- 
ing People  Morally  and  Physi- 
eaily.  This  Photograph  Taken 
During  an  Experiment  Shows 
Mow  the  Patient  Is  Placed 
Behind  the  Screen  of  an 
X-Ray  Machine,  Revealing 
\ the  Outline  of  the  Die-  / 
\ tram,  / 


The  World’s 
Largest 
Steam  - Elec- 
tric Genera- 
tor, Capable 
of  Detivering 
60,000  Kilo- 
watts or 
so.flon  H.p. 


If  IS  an  Easy 
Matter  to  Find  a 
Way  With  the 
Least  Obstacles 
tor  the  Baby 
“Buggy"  on  a 
Dark  Street  by 
Putting  on  an 
Electric  Light 
as  Shown 
in  the  II- 
lustra- 
Mb’’- 

■BSVBt  Photo 
by 
tisa 


“The  8lf«na,“  a Motor  Car- 
Boat  Now  on  exhibition  at 
Atlantic  Cl^p  N.  i.,  U a 
Fully  Equipped  Motor  Car» 
Capable  of  Making  60  Miles 
an  Hour  on  Lands  and  When 
the  Driver  Withes,  I*  Can  Be 
Oriveft  into  Any  at 

n Sneed  of  20  Knott. 


IChase. 


Miss  Beatrice  ir- 
wln  of  New  York, 
un  Exponent  of  the 
Higher  Culture  in 
Electric  Lighting, 
Who  >&  Doing  a 
Great  and  Inter' 
csting  Work  in  Oe 
vcloping  Harmonl* 
ouG  Color  SoliemoG 
for  th©  Lighting  of 
Rosidencet.  Miss 
Irwin  Demonstrates 
the  Varioui  Eflocts 
nt  Weil  f*lann«d 
Coinrs 


Max  Hlndikoft, 
Inventor,  on  the 
New  York  City 
Police  Boat 
lan,“  Demon* 
strating  How  His 
Life-Line  Hurl- 
ing Gun  Works. 
The  Qun  Shoots 
a Life  Lino  Ac- 
curately  1,400 
feet  and  Has  the 
Highest  Com* 
mendatlon  of  the 
U.  6.  Steamboat 
inipeetlon  Beard. 


eeneatn  tne  Gianc  Airsfttp 
R-34,  Which  fs  at  Present 
Stationed  at  Howdon,  York- 
shire, England,  an  Airplane 
Is  Hung  To  Be  Used  for 
Short  maneuvers  White  the 
Giant  Airship  5h  in  the  Air. 
There  Are  Trapdoors  in  the 
Buttom  of  the  Airship  Thru 
Which  a Pilot  Can  Drop  Di- 
rectly  into  the  Alrolanr. 


The  ‘"Master  Key*’ 

By  CHARLES  S.  WOLFE 


[FOLLOWED  Fenner  thru  the  door  of 
Davidson’s  office.  We  found  the  worthy 
Chief  of  Police  seated  behind  his  desk, 
I from  which  vantage  point  he  greeted  us 
with  an  unusually  cheerful  “good  morn- 

He  seemed  in  rare  good  humor,  and  I 
Ilijuted  the  quizzical  uplifting  of  Fenner’s 
Iryebrows  as  he  advanced  to  the  desk  and 
ilieaned  lazily  against  it. 

■‘We  received  your  message.  Chief,’’ 
Irawled  Fenner,  “and  we  came  right  down. 
What  have  we  now— murder,  mayhem,  lar- 
eny  or  abduction  ?’’ 


Davidson  rose.  “Come  on  into  the  office 
and  let  him  tell  you  the  story  himself,"  he 
said  over  his  shoulder,  as  he  led  the  way, 
and  with  aroused  curiosity  we  trailed  after 
him. 

Seated  at  the  table  was  a well  drest  young 
man  whose  face  bore  no  trace  of  the  mirth 
that  seemed  to  have  gotten  the  best  of 
Davidson.  As  we  entered  he  glanced  up 
quickly,  and  I imagined  I saw  the  shadow 


He  spoke  in  low,  cultured  tones,  not  look- 
ing directly  at  us,  and  toying  with  a paper 
knife  in  a nervous  fashion  as  he  talked. 

"I  find  myself  in  a most  embarrassing 
situation,  Mr.  Fenner,”  he  said,  “and  David- 
son tells  me  that  he  is  unable  to  give  me 
any  assistance,  because  the  matter  cannot 
be  considered  as  legitimately  in  his  line.  I 
suppose  he’s  right,  and  also  I admit  that 
I am  showing  poor  sportsmanship  in  ask- 
ing aid  in  this  business,  but  you  will  under- 
stand that  it  is  not  the  money  itivolved  that 
leads  me  to  unfair  play.  I am  in  a fair  vvay 
to  become  the  la\ighing  stn'-V  nf  the  city, 


See  What  Kind  of  a Detective  Vou 
Bin  a Room  With  Bolts  on  Both  Sides 
Out — and  All  the  Bolts  Were  Stilt 
! Out  Thru  the  Window!  How  Did  He  Get  Out,  Then? 


' Davidson  laughed  outright.  Involuntarily 
' [ started.  It  was  the  first  time  that  I had 
' leard  a laugh  out  of  the  usually  taciturn 
,,i.:hief.  In  fact,  I firmly  believed  that  the 
livery  farthest  he  would  ever  get  in  that 
iirection  would  be  a broad  grin.  And  1 
yrrealized  that  something  unusually  humor- 
'I  ous  must  have  come  up  to  betray  the  police 
: head  into  open  mirth. 

' "None  of  the  bunch  you  so  glibly  named, 
loe,"  chuckled  Davidson;  “in  fact,  we  have 
tiothing.  Everything  is  going  nicely.  I 
! don’t  need  you  at  all.  But  I’ve  got  a bird 
In  my  private  office  there  who  needs  you 
,i|  badly.  I’ll  say  he  does.  Oh,  boy  ! Wait 
■'  till  you  hear  his  story !’’ 

"Sounds  interesting,"  admitted  Fenner. 
“What  is  it?  Usually  obedient  daughter 
1 eloped  with  the  family  chauffeur — some- 
jllpthing  of  that  sort?’’ 


That’s  the  Mystery. 

of  disappointment  cross  his  features  as 
Davidson  introduced  Fenner. 

“Meet  Mr.  Fenner  and  his  friend,’’  said 
Davidson.  “Joe,  this  is  Mr.  Watson,  son 
of  John  Watson,  who  has  the  ice  plant. 
Fenner  here,  Mr.  Watson,  is  the  man  I 
think  you  want.  Tell  him  your  story. 
You’ll  excuse  me,  for  I’m  rather  busy  this 
morning.” 

Davidson  left  us,  and  as  we  seated  our- 
selves across  the  table  from  Watson,  I be- 
gan studying  him  covertly.  For  he  was  a 
well-known  figure  around  our  town.  Son 
of  one  of  the  wealthiest  of  our  citizens,  he 
was  prominent  in  all  the  big  social  actfvities 
of  the  “upper  set,”  and  a member  of  all 
the  exclusive  clubs.  His  name  was  con- 
stantly ■ appearing  in  the  public  prints,  and 
I made  the  most  of  this  opportunity  to  get 
a line  on  the  man. 


Arel  Thit  Man  Wa*  Locked 
of  the  Door  and  Yet  He  Got 
Locked.  Aleo,  He  Didn't  Go 


and  at  all  costs  this  must  be  prevented.” 

“And  what  is  the  difficulty,  Mr.  Watson?” 
Fenner  asked,  politely,  as  the  clubman 
paused. 

“It  is  a silly  bet  that  I was  foolish  enough 
to  make  at  the  Lynx  Club  with  young  Fair 
vesterday  afternoon.  We  were  discussing 
some  of  the  popular  books  of  the  day,  and 
finally  worked  around  to  a detective  story 
which  is  having  quite  a run.  Maybe  you’ve 
read  the  thing — chap  is  murdered  in  a room 
to  which  there  is  no  apparent  ingress  pos- 
sible without  detection-y-that  sort  of  stuff. 
I remarked  that  all  this  kind  of  business 
was  drivel— that  in  everyday  life  such  things 
could  not,  and  did  not,  take  place.  Young 
Fair,  with  all  the  romanticism  of  youth,  de- 
fended the  writer  and  his  clan.  Said  that 
things  occurred  in  reality  that  outdone  the 
(Continued  on  page  431) 
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] ‘Plumes”  Prodiioed  by  "Fire- 
lets  Flrewcrki”  Ditplu,  Com- 
blnlbg  the  Aienoiet  oleam 
Jete.  Supplied  from  « Smalt 
Bailer  and  the  Brilliancy  of 
I Many  Inoandeicent  Search- 
flight  Beams  Thrown  on  Them. 


ThU  Search*  Itphf  incan* 

descent  L n m p » 5 

Capable  of  Producing  10.000,000  Candle*power  In 
the  6cnm.  It  Is  Shown  Hero  Compared  to  thr 
Ordinary  2o*Watt  Hniioe  lamp. 


TMs  Photo  Showf 
• Particularly  in 
teresting  C f f 0 c 1 
Pmduced  by  th( 
Combination  of  Es- 
caping Steam  and 
the  Powerful 
Flashes  of  Light 
from  a Battery  of 
I n c a n d e scent 
Searchlights  of  the 
Latest  Type. 


Another  View  Showing  the 
Wondrous  Brilliancy  and 
Novel  Effect  Which  Can  Be 
Produced  Against  the  Sky  at 
Night,  When  a Battery  of  the 
New  Hlgh'power  Incandescent 
Senrchlight*  Arc  Properly  Ar- 
ranged and  Fnrijseri. 


■’Pin-wheel 
Effect,  Prt' 
U M c e TV  by 
rl.^shin?  the 
Benins  from 
« Hnnk  o1 
Incanrirsccnt 
S fi  a rrlilights 
0 n Fijures 
Formed  b y 
Esenotnp 
S-fcant. 


t:,3  PJcfiirr* 
M « f « w it h . 
Shows  How 
‘‘Fcathnii’' 
Can  Be 
Formed  b y 
Sttiam  and 
Then  Ilium’- 
nated  in  Any 
Color  De- 
sired. or  by 
Ever • chang- 
ing Colors. 


r This  Photv  Showii  Just  One  «t  the 

|i  Silent,  Yet  Marvoloutly  Speotauular 

j{  “Flreless  Fireworks’’’  Display,  Mads 
f Possible  Thanks  to  a Huge  Batterv 

W/A 

ii  of  Incandescent  Searchlights.  These 
III  New  Searchlights  Have  No  Carbon 
Arc.  but  an  Inrandeicent  Lamp. 

1 . 1 

/ 

/ m W A 

IMAGINE  attaching  a searchlight  to  the 
lighting  circuit  in  your  house  some 
night  and  throwing  a beam  of  light  so 
powerful  that  a man  standing  a mile 
away  in  this  beam  would  have  light 
enough  to  read  a newspaper ! It  can  be 
done.  This  is  not  to  say  it  will  be  done 
often,  however,  for  various  protective  de- 
vices would  be  necessary.  But  the  incan- 
descent searchlight,  which  can  operate  on 
either  an  alternating  or  direct  current  cir- 
cuit with  proper  auxiliary  devices,  has  es- 
tablisht  itself,  replacing  arcs  of  medium 
size  for  many  purposes. 

The  first  use  of  the  new  type  of  search- 
light for  spectacular  effect  was  made  at 
Saratoga  Springs  on  the  night  of  June  19 
when  that  city  turned  on  its  new  street  light- 
ing system  in  the  midst  of  an  illumination 
carnival.  The  powerful  beams  of  18  search- 
lights, playing  thru  the  heavens  that  night, 
were  cast  by  incandescent  lamps — a fact  un- 
known to  most  of  the  thousands  who  wit- 
nest  the  celebration. 

These  18  beams  wrought  skilfully  pro- 
duced columns  and  curtains  of  steam  into 
great,  soft-tinted  phosphorescent  fans  and 
plumes.  They  streaked  the  black  sky  with 
beauty,  tracing  bombs  up  into  the  night  and 
dyeing  little  clouds  of  powder  smoke  with 
variegated  tints.  They  turned  the  glare  of 
ordinary  fireworks  into  a radiant  effulgence 
such  as  few  Saratogans  had  ever  seen. 
Their  brilliant  light  helped  make  memorable 
the  Saratoga  festival  of  light. 

But  their  use  is  by  no  means  limited  to 
gay,  spectacular  illumination.  The  incan- 
descent is  fast  replacing  the  arc  in  search- 
lights of  the  type  used  by  river  steamers  and 
coastwise  vessels.  Where  a tower  or  high 


Of  the  General  Eleetric  Company 

building  facade  is  to  be  flood-lighted,  the 
incandescent  searchlight  supplies  accurately 
directed  beams  for  the  high  points  which 
are  too  dimly  lighted  by  ordinary  flood 
lamps.  Where  construction  is  proceeding 
at  night  and  distances  or  heights  are  beyond 
the  reach  of  smaller  reflectors,  these  search- 
lights, ranging  from  a few  hundred  thou- 
sand up  to  ten  or  eleven  million  candle- 
power  are  playing  their  parts. 

The  new  type  of  searchlight  is  the  natural 
outgrowth  of  the  lamp  which  succeeded,  in 
the  parlor  stereopticon,  the  sputtering  arc 
which  rendered  such  doubtful  service  in  the 
hands  of  amateurs.  The  stereopticon  in- 
candescent was  such  a markt  improvement 
in  steadiness,  simplicity  and  economy  over 
the  arc  that  is  was  developt  into  proper 
sizes  for  small  and  medium  moving  picture 
projectors.  The  next  step  into  the  search- 
light field  was  logical. 

W.  D’Arcy  Ryan  and  his  corps  of  experts 
in  the  General  Electric  Company’s  Illumi- 
nating Engineering  Laboratory  who  made 
the  searchlight  of  both  arc  and  incandescent 
types  what  it  is  today,  labored  long  before 
they  found  the  best  method  of  shaping  and 
mounting  filaments  so  as  to  secure  concen- 
tration of  the  light  source  in  the  incandes- 
cent lamp  sufficient  to  produce  a strong 
beam.  Tungsten  wire  of  various  diameters 
wound  into  helical  loops  were  tried  in  long 
coils  and  short — and  even  in  a conical  shape 
— but  exhaustive  tests  showed  that  three 
types  were  superior  to  all  others. 

In  a 115-volt,  1000-  or  1500-watt  lamp 
capable  of  producing  from  one  to  two  mil- 
lion candle-power  in  the  beam,  six  perpen- 
dicular coils  of  filaments  are  mounted  in  the 
form  of  the  letter  C,  the  convex  side  of 


this  arrangement  presented  to  the  mirror. 

The  other  two  secure  greater  concentra- 
tion for  longer  throws  by  operating  at  far 
lower  voltages  with  correspondingly  higher 
currents.  A 32-volt,  1000-watt  lamp,  good 
for  about  four  million  candle-power,  has 
four  perpendicular  coils  mounted  at  the 
corners  of  a closed  square.  The  third  and 
most  powerful  of  all  is  a 12-volt  lamp  of 
100  amperes  capable  of  developing  as  high 
as  twelve  million  candle-power  in  a beam 
of  3 degrees.  It  has  a grid  of  five  coils 
mounted  in  a single  plane.  Of  course,  to 
operate  these  lamps  on  land,  transformers 
or  resistances  are  required,  depending  upon 
whether  the  circuit  is  alternating  current  or 
direct  current.  The  32-volt  lamp  will  oper- 
ate with  no  appurtenances  on  the  average 
boat  circuit,  which  is  usually  of  32-volts 
pressure.  The  globes  for  all  these  lamps 
are  of  hard  glass,  lead  glass  being  too  soft 
to  withstand  the  tremendous  heat  generated. 

Beginning  this  year,  sane  Fourths  of  July 
have  taken  on  new  glory  with  the  brilliant 
aid  of  these  incandescent  searchlights. 
Spectacular  color  effects  and  beautiful 
ground  and  aerial  displays  have  been  worked 
out  by  Mr.  Ryan  for  scores  of  great  out- 
door night  pyrotechnics  such  as  those  at 
the  Panama-Pacific  Exposition,  the  Hud- 
son-Fulton  celebration  and  other  illumina- 
tions nationally  famous.  Many  of  these 
have  adaptations  which  could  be  used  and 
doubtless  will  be  used  in  “tireless  fireworks’’ 
shows  of  the  future  based  on  incandescent 
searchlights  which  cost  less,  operate  more 
economically  and  are  far  more  adaptable  to 
varying  conditions  than  arc  searchlights  of 
medium  size. 


tsiinces  For  Fsperimeinitt 


The  war-time  closing  of  the  wireless 
stations,  the  most  popular  and  best 
developed  field  for  the  experimenter, 
made  it  necessary  for  thousands  of  scien- 
tifically inclined  young  Americans  to  find 
some  other  field  of  activity  upon  which  to 
expend  their  surplus  time  and  energy.  The 
writer  wishes  to  suggest  a line  of  work  in 
a field  which  would  not  be  thus  affected 
and  one  which  offers  a splendid  opportunity 
for  patriotic  service,  namely : the  field  of 
Chemistry. 

Due  to  German  supremacy  in  the  chemi- 
cal industry,  this  country  was,  before  the 
war,  dependent  upon  Germany  for  a large 
proportion  of  the  chemical  products  needed 
in  its  industries,  and  when  the  German  mar- 
kets were  closed  to  us,  many  of  these  in- 
dustries were  seriously  affected.  We  must 
secure  chemical  independence  from  Ger- 
many as  well  as  make  the  world  “safe  for 
democracy.”  The  war  of  arms,  in  which 
we  strove  to  destroy  Germany’s  military 
supremacy,  brought  about  a war  of  brains 
in  which  we  must  combat  her  chemical  su- 
premacy. Every  experimenter  in  the  coun- 
try should  get  a working  knowledge  of  the 
principles  of  general  chemistry,  and  if  pos- 
sible. of  analytical  and  industrial  chemistry, 
as  well,  in  order  that  he  may  be  prepared 
to  play  his  part  in  the  struggle  to  free  the 
United  States  from  its  dependence  upon 
any  foreign  country  for  chemical  products. 

"The  writer  therefore  suggests  that  a na- 
tional society  be  formed  to  promote  the 
study  of  chemistry,  and  that  Science  & 
Invention  sponsor  the  movement  and  act 
as  the  official  publication  of  the  society. 
Science  & Invention  is  the  best  fitted 




EXPERIMENTAL  CHEMISTS! 

The  young  chemist  of  to-day  will 
I be  the  consulting  and  analytical  | 
chemist  of  to-morrow.  The  reasons  I 
I why  the  field  of  chemistry  is  bound 
I to  grow  and  why  it  should  be  | 
I adopted  as  one  of  America’s  great-  | 
I est  and  most  important  technical  | 
I and  commercial  institutions,  is  in-  | 
I terestingly  explained  by  Mr.  Hen-  | 
derson  in  the  accompanying  article. 

I We  believe  in  the  future  of  the 
I American  chemist.  He  is  ordained  to 
I accomplish  great  things  in  the  days  | 
I that  are  to  come.  Let  him  make  a | 
I good  start  now.  | 

magazine  in  this  country  for  such  a task.  Its 
work  in  organizing  the  amateur  wireless 
operators  of  the  country,  and  in  building  up 
the  greatest  amateur  wireless  association  in 
the  world,  is  well  known,  and  it  has  a 
splendid  reputation  for  supplying  the  latest 
and  most  authoritative  wireless  and  electri- 
cal news  to  its  readers.  It  is  already  pub- 
lishing a large  number  of  chemical  articles, 
and  it  would  be  but  a step  from  this  work 
to  the  organization  of  a national  society  for 
young  chemists,  a sort  of  Junior  American 
Chemical  Society. 

The  object  of  the  society  would  be  to  en- 
courage the  study  of  chemistry,  to  bring  all 
the  chemical  experimenters  into  one  great 
organization,  to  enable  local  societies  to  be 
formed  of  experimenters  who  live  in  the 
same  locality,  and  to  build  up  a market 


for  chemical  supplies  for  amateurs,  so  that 
the  supply  houses  will  be  justified  in  carry- 
ing large  stocks  of  supplies,  and  in  selling 
them  cheaply.  This  last  point  is  very  im- 
portant. when  the  wireless  game  was  new, 
and  there  were  but  a few  wireless  experi- 
menters, the  demand  for  amateur  wireless 
materials  and  instruments  was  so  small  that 
supply  houses  carried  very  incomplete  lines, 
and  were  forced  to  charge  almost  prohibi- 
tive prices  to  make  any  profit  at  all.  As 
more  and  more  experimenters  became  in- 
terested in  wireless,  and  as  they  became  bet- 
ter organized,  the  demand  for  instruments 
and  materials  became  so  great  that  the  sup- 
ply houses  were  able  to  carry  a much  more 
varied  line,  and  sell  it  cheaper.  This  move- 
ment went  on  until  a great  variety  of  equip- 
ment was  available  at  very  reasonable 
prices,  and  the  study  of  wireless  was  within 
the  reach  of  almost  everyone. 

The  same  thing  will  be  true  of  the  study 
of  chemistry.  If  a large  number  of  ex- 
perimenters take  up  the  study,  organize, 
make  known  their  wants,  the  supply  houses 
will  begin  to  carry  large  lines  of  chemical 
equipment  and  reagents  at  low  prices,  and 
this  in  turn  will  encourage  more  experi- 
menters to  take  up  the  work,  until  a great 
organization  will  be  built  up  which  will  be 
of  immense  service  to  the  country  in  de- 
veloping chemists  to  meet  the  ever-growing 
need.  JOHN  C.  HENDERSON 

(Member  American  Chemical  Society). 

Akron,  O. 

[An  exeellent  suggestion.  We  would  like 
to  hear  front  our  chemieal  enthusiasts  what 
they  think  of  the  idea.  Write  us  one  and 
all! — Editor.] 
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1.  A REAL  “DYNAMIC”  PICTURE. 

What  do  we  see  here? — dynamos  growing 
in  gardens?  Well,  “things  aren't  always 
what  they  seem  to  be,”  and  this  is  no  ex- 
ception to  that  rule.  This  freakish  photo 
was  produced  by  a double  exposure,  show- 
ing in  the  foreground  a man  and  woman 
seated  on  a bench  among  abundant  foliage, 
and  in  the  background  a powerful  dynamo, 
so  large  that  the  man  in  front  of  it  is  only 
about  three-quarters  of  its  height. 

Contributed  by  HORACE  ROURKE. 


2.  SOME  HIGH  FREQUENCY 
SPARK!?? 

This  illustrates  a seemingly  realistic  high 
frequency  phenomenon,  which  is  simply  a 
delusion  produced  by  the  utilization  of  a 
common  “Daylo”  flashlight,  which  was 
used  for  the  purpose  of  focusing  properly ; 
and  the  movement  of  the  flashlight  to  and 
about  the  group  pictured,  was  recorded  on 
the  film  after  the  shutter  had  been  opened. 

Contributed  by  HARRY  L.  BURNAH. 


3.  AN  UNUSUAL  NIGHT  PHOTO. 

This  is  a picture  of  the  illuminations  of 
the  “Parliament  Buildings  and  Post  Oftice” 
of  Victoria,  Canada,  taken  at  night,  by 
means  of  a twenty-five  minute  time  expos- 
ure. 

Contributed  by  G.  V.  MALLOWS. 


4.  A SKYROCKET  IN  MOTION. 

This  picture  at  first  glance  would  appar- 
ently appear  to  be  one  of  a skyrocket,  taken 
while  in  flight,  but  in  reality  is  an  actual 
photograph  of  the  path  taken  by  the  moon, 
sometime  in  July,  1919.  Very  few  photos 
of  this  nature  have  ever  given  satisfactory 
results,  and  it  is  not  very  often  that  the 
moon  can  be  photographed  in  this  manner, 
and  still  have  the  picture  show  its  actual 
path  as  clearly  as  this. 

Contributed  by  EDGAR  R.  MALLORY. 


5.  UNUSUAL  “LIGHTNING”  PHOTO 

This  print  was  made  from  one  of  several 
plates  exposed  during  a thunderstorm  at 
night,  some  time  ago.  I stood  upon  the  top- 
most step  of  the  porch,  and  faced  directly 
across  the  street.  Down  the  street  to  the 
left  (about  125  yards)  was  a street  lamp 
of  the  arc  type.  Before  opening  the  shutter 
and  drawing  the  slide,  I faced  the  shadows 
of  the  porch  rather  than  risk  a flash 
coming  when  I was  in  the  middle  of  the 
operation.  Then  with  the  camera  all  set, 
I swung  around  and  pointed  it  at  the 


storm.  A flash  came,  and  I turned  the 
camera  away  to  the  shadows,  but  upon  sec- 
ond consideration,  decided  that  the  flash 
was  not  brilliant  enough,  and  would  expose 
the  same  plate  again,  which  I did,  and 
caught  a very  vivid  flash. 

Upon  developing  the  plate,  I was  aston- 
ished at  the  result  and  have  since  figured 
it  out  this  way:  The  two  flashes  are  of 

course  understandable,  and  I figure  that 
the  other  lines  were  caused  by  the  arc  lamp 
in  the  distance,  as  I swung  the  camera 
from  darkness  under  the  porch,  to  the  sky. 
Where  the  solid  line  changes  to  dotted  ones, 
the  effect  is  caused,  according  to  my  theory, 
by  the  speed  of  the  moving  lens  separating 
the  alternating  current  feeding  the  arc. 

Contributed  by 

LANDON  W.  L.  EDMONDS. 


6.  RE-INCARNATION?!! 

Do  you  believe  in  re-incarnation?  If  not, 
perhaps  another  look  at  the  accompanying 
photograph  may  change  your  opinion.  The 
individual  pictured,  evidently  has  faith  in 
the  motto,  “If  at  first  you  don’t  succeed, 
try,  try  again  I”  and  is  making  an  easy  mat- 
ter of  studying  “Skull”-ography — enjoying 
a “weed”  at  the  same  time. 

Contributed  by  GERARD  ZANKE. 


7.  X-RAY  OF  DOLLAR  'WATCH. 

Herewith  is  shown  an  X-ray  picture  taken 
of  a dollar  watch  taken  thru  the  1/16" 
thick  brass  plate  enveloping  the  works, 
which  latter  are  very  clearly  shown.  A 
chain  and  glasses  were  also  attached  to  the 
watch,  but  these  are  minor  features  in  this 
e.xlraordinary  photograph.  X-ray  pictures 
such  as  this,  especially  when  taken  under 
ordinary  conditions,  very  seldom  if  ever 
give  the  splendid  results  obtained  in  this 
photo. 

Contributed  by  HENRY  VOGEL. 


8.  SOME'GHOSTLY  HANDS,  EH! 

WHAT? 

Altho  at  first  one  would  presume  this  to 
be  a picture  of  a pair  of  ghostly  hands,  it  is 
none  other  than  a photograph  of  a light- 
ning arrester  used  on  distribution  line  tests 
for  the  purpose  of  determining  the  wet 
flash-over  voltage,  to  approximate  the  op- 
erating conditions.  This  arrester  was  test- 
ed on  60  cycles,  the  capacity  of  the  testing 
outfit  being  50  kilowatts.  The  voltage 
applied  in  this  case  was  48,000,  the  insulator 
being  very  wet.  The  flash  pictured  caused 
no  damage  to  the  arrester.  The  air  gap  was 
set  for  13,000  volts  distance. 

Contributed  by  VV.  G.  McKENZIE. 


9.  A “TANK”  IN  ACTION? 

This  is  a photograph  of  a miniature  tank 
in  action,  and  is  so  very  realistic  in  appear- 
ance that  it  is  indeed  difficult  to  believq 
that  the  startling,  weird  effects  were  pro- 
duced thru  trick  photography.  The  unusual 
lighting  effects  were  obtained  by  placing  a 
small  amount  of  flashlight  powder  directly 
in  front  of  the  camera,  and  the  results  were 
far  above  any  expectations. 

Contributed  by 

GEORGE  ALEXANDERSON. 


10.  HE  SEES  HIMSELF  FIVE 
TIMES! 

This  photograph  is  one  of  a man  seated 
at  apparently  five  different  places  around 
the  table.  It  was  taken  by  one  exposure  of 
the  film.  Two  large  mirrors  were  placed 
at  right  angles  on  top  of  the  table,  and  the 
person  sat  directly  in  front  of  them,  with 
his  back  to  the  camera.  Thus  the  only  au- 
thentic picture  is  the  one  where  he  is  seated 
backward  the  other  remaining  views  being 
only  reflections.  The  room  in  which  this 
photograph  was  taken  was  a poorly  lighted 
one,  thereby  making  it  necessary  to  employ 
artificial  means  of  illumination — hence  a 
500-watt  nitrogen  bulb  was  placed  just  over 
the  camera,  producing  the  desired  results. 
Contributed  by  CARLETON  SUTLIFF. 


11.  AND  WHAT  IS  THIS? 

The  weird  looking  picture  shown  here- 
with is  one  of  “The  Gyroplanes”  in  motion 
at  Luna  Park,  New  York,  taken  by  means 
of  a time  exposure.  This  is  indeed  an  odd 
photo ! And  the  effects  produced  are  not 
alone  beautiful  in  appearance,  but  are  sel- 
domly  obtained  in  such  a striking  aspect. 
Yflio  could  guess  on  first  inspection,  that 
this  queer  photograph  was  one  taken  of  the 
revolving  Gyroplanes? 

Contributed  by  K.  STRICKFADEN. 


12.  REMARKABLE  ICE-COVERED 
WIRES. 

This  is  a photograph  of  some  remarkable 
ice-covered  wires,  taken  during  some  very 
unusual  weather  conditions,  in  Petaluma, 
Calif.,  last  January.  It  was  raining  heavily 
at  the  time  this  picture  was  taken,  and  the 
temperature  was  about  32  degrees  Fahren- 
heit, thus  causing  the  falling  rain  to  freeze 
on  the  wires — the  ice  on  some  parts  of  the 
wire  being  over  two  inches  thick ! 

Contributed  by  FRED  W.  TUCK. 


Fremclh  Airmeim  Predlictl  Temi<=H©Mr 
Traimsatlsiinitic  Flighit 


To  fly  from  France  to  New  York  in  ten 
hours  is  the  latest  and  most  ambitious  dream 
of  French  airmen  and  inventors.  They  de- 
clare that  it  will  be  done  within  the  next 
few  years  by  means  of  two  new  inventions, 
which  enable  an  airman  to  fly  at  a height 
of  40,000  feet,  where,  owing  to  the  reduced 
air  pressure,  a speed  of  450  kilometers 
(282.6  miles)  an  hour  can  be  maintained. 

Two  difficulties  which  face  the  inventors 
are.  first,  to  secure  the  functioning  of  the 
engine  and  driving  force  of  the  propeller 
in  that  rarefied  atmosphere,  and,  second, 
to  secure  a life-sflpporting  atmosphere  for 
the  airman  and  passengers. 

The  first  of  these  difficulties  has  been 
largely  overcome  by  an  invention  which 
was  recently  used  by  Lieutenant  Henri 


Roget,  who  flew  from  Paris  to  Lyons,  a 
distance  of  nearly  285  miles,  at  a speed  of 
156  miles  an  hour.  Roget  flew  at  a height 
of  15,000  to  18,000  feet  all  the  way  and  was 
able  to  maintain  his  speed  in  the  rarefied 
atmosphere  by  means  of  an  invention  which 
comprest  the  air  fed  to  the  carbureter  to 
normal  atmosphere. 

Since  then  a controlled  trial  has  shown 
that  a motor  giving  178  horsepower  at 
water  level  and  ninety-five  horse  power  at 
1,500  feet  can  be  made  to  give  166  horse 
power  when  the  air  is  comprest  by  the  new 
apparatus.  To  that  extent  the  effect  of 
rarefication  of  the  air  has  been  overcome, 
and  it  seems  certain  that,  the  principle  hav- 
ing been  established,  further  development 
will  be  rapid. 


The  second  difficulty  is  to  secure  breath- 
ing air  for  the  fliers.  The  example  of  the 
submarine  is  here  invoked.  There  is  no 
more  difficulty,  it  is  stated,  in  making  an 
inclosed  chamber  provided  with  air  at 
normal  pressure  w'hich  will  travel  above 
the  clouds  than  in  making  one  which  travels 
below  the  water. 

Once  these  two  problems  are  effectively 
solved  full  advantage  can  be  taken  of  the 
non-resistance  of  the  upper  air.  To  go 
quicker  one  will  have  only  to  go  higher, 
and,  incidentally,  to  go  cheaper,  for  on  the 
faster  voyage  less  fuel  will  be  burned. 
In  those  days  we  will  have  a nightly  ser- 
vice of  airplanes  following  the  dawn  across 
the  Atlantic  and  dropping  down  in  New 
York  in  time  for  breakfast. 
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In  This  Canadian  Raiiway  Telegraphy  School  the  Students  Derive  the  Utmost  of  Practical  Learning,  Not  to  Mention  a Host  of  Pleasure 
from  Operating  This  Complete  Electrical  Railroad  System,  Which  Is  Equipt  with  Interlocking  Block  Signals,  Switches,  Etc.  This  Minia- 
ture Railroad  Is  One  of  the  Most  Complete  Ever  Installed  in  Any  Railway  Telegraph  School,  and  Is  a Credit  to  the  Instructors  Who 

Have  Built  It. 


“Learn  how  to  do  things,  by  doing  them,” 
is  the  policy  of  one  of  the  large  Canadian 
railway  schools,  and  in  order  to  carry  out 
this  effect  to  better  advantage,  this  school 
has  been  equipt  with  a complete  model  of  a 
trans-continental  railroad  system,  including 
among  other  things  sidings,  yards,  switches, 
stations  with  semaphores,  train  - order 
boards,  switchboards  and  telegraphs  con- 
necting each  station  with  an  outside  tele- 
graph wire  and  one  with  the  dispatcher’s 
table  and,  of  course,  a complete  telephone 
system. 

An  extremely  unique  feature  is  added, 
namely,  that  of  controlling  the  trains  en- 


tirely by  radio-dynamics,  or  better  known 
as  wireless  control.  Each  individual  train 
can  be  started,  reversed  or  stopt  at  the  will 
of  the  dispatcher  independently  of  any  other 
train  on  the  tracks.  In  this  way  the  pupils 
obtain  a complete  course  by  the  use  of  these 
six-foot  models,  which  stop  and  start  off 
again  on  their  run. 

The  semaphores  at  each  station  enable 
another  method  of  signalling;  all  of  them 
are  worked  automatically,  the  same  as  in 
the  large  railroads. 

For  night  dispatching,  all  trains,  sema- 
phores, signals,  markers,  and  switches  of 
any  nature  are  equipt  with  electric  lighting 


systems  which  assist  the  pupils  in  correctly 
dispatching  the  trains  even  when  the  room 
is  enveloped  in  darkness. 

The  phonetic  system  of  memorizing  is 
used  and  the  school  thoroly  equipt  with 
telegraph  instruments,  so  that  a complete 
course  in  telegraphy  at  the  same  time  may 
be  obtained.  Many  railroad  officials  who 
have  visited  the  institute  and  inspected  the 
equipment  were  amazed  and  pleased  by  the 
remarkably  complete  methods  and  the  exact 
replica  of  the  trans-continental  systems. — 

Photo  courtesy  Canadian  Schools  of  Teleg- 
raphy and  Railroading. 


ONE  of  the  main  objects 
of  the  invention  here 
illustrated  is  to  provide 
an  apparatus  of  the  character 
stated  by  means  of  which  the 
lower  portion  of  the  body  may 
be  subjected  to  the  action  of 
heat  and  light  rays  from  all 
sides,  so  as  to  effectually  pen- 
etrate the  body  and  to  kill  the 
disease  germs  and  reduce  in- 
flammation and  promote  circu- 
lation. A further  object  is  to 
provide  an  apparatus  which  is 
specially  adapted  to  fit  about 
the  lower  portion  of  the  body 
for  treatment  of  diseases  of 
the  bladder  and  similar  trou- 
bles. Further  objects  will  ap- 
pear from  the  following  de- 
tailed description. 

In  practise,  the  patient  is 
placed  upon  the  cot,  after 
which  the  upper  section  of  the 
casing  is  lowered  so  that  the 
sections  completely  inclose  the 
lower  portion  of  the  patient’s 
body,  as  shown  in  the  diagram. 
The  two  sections  fit  snugly  to- 
gether at  their  adjacent  ends, 
so  as  to  form  tight  closures, 
and  a suitable  cloth  or  pad  may 
be  placed  about  the  patient’s 


body  and  the  edges  of  each  of 
the  end  plates  of  the  respective 
sections ; this  cloth  serving  to 
prevent  escape  of  heat  from  the 
casing.  After  the  patient  has 
been  properly  placed  upon  the 
cot  and  the  casing  has  been 
closed  as  described,  the  lamps 
are  illuminated  so  as  to  gen- 
erate light  and  heat.  The  light 
and  heat  rays  are  directed  by 
the  reflecting  inner  surfaces  of 
the  sections  of  the  casing  onto 
the  patient’s  body  and  penetrate 
the  same,  the  dry  heat  thus  pro- 
duced and  the  light  rays  co- 
acting to  kill  the  disease  germs 
and  reduce  inflammation,  while 
promoting  circulation  and  the 
growth  of  the  friendly  germs, 
thus  effecting  a cure.  “I  have 
found  this  apparatus,  due  to 
its  adaptability  to  concentrate 
the  heat  and  light  rays  upon 
the  body  so  as  to  cause  pene- 
tration of  these  rays  into  the 
body,  very  efficient  in  the  treat- 
ment of  diseases  and  affections 
of  the  lower  cavity  of  the 
body” — says  the  inventor  of 
this  newest  electrotherapeutic 
treatment  apparatus,  Mr.  Vern 
Linn  Ruiter,  of  Roseburg,  Ore. 
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The  recent  tie-up  of  the  railroads  and  the  of  the  leading  members  of  the  Cedar  Grove, 
increasing  traffic  on  the  highways  have  New  Jersey,  Board  of  Poultry  Trade,  says 
caused  considerable  uneasiness  on  the  part  “Farmer  Smith”  in  the  New  York  World. 

Artist  Ellison  Hoover,  of  Newark,  advo- 
cated the  abolition  of  State  roads  in  New 
Jersey  on  the  ground  that  they  are  a bur- 


DYNftHO',,  J,  STORAGE 
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BULLS”  SHOULD  BE  MARKED  AT 
NIGHT  BY  RED  ELECTRIC  LAMPS 
THUSLY. 


“Tie  That  Little  Bull  Outside”  Would  Seem  to  Apply  to  the  Accompanying  Electric 
Bull  Story,  but  When  You  Come  to  Think  About  It,  It  Isn’t  as  Crazy  as  It  Looks.  A 
New  Jersey  Farmer  Has  Suggested  Placing  a Small  Dynamo  Similar  to  the  German 
Trench-Light  Generator  on  the  Back  of  the  Animal  and  as  It  Walks  the  Dynamo  Will 
Supply  Current  for  the  Lights  and  Perhaps  a Storage  Battery — Even  Down  to  a 

“Tail”  Light. 


den  and  expense  to  the  poor  taxpayers. 

The  whole  trouble  has  come  about  thru 
the  passage  of  the  bill  at  Trenton  which 
fines  the  owners  of  bulls  (live)  when  said 
animals  are  found  upon  the  highways  with- 
out chaperons. 

Further,  automobilists  are  complaining 
about  horses  and  cows  roaming  on  the 
roads  after  dark  without  lanterns  for  tail 
lights.  As  autos  have  to  have  lights  why 
not  animals,  it  is  argued. 

The  board  was  pleased  to  receive  the 
report  of  Wallie  Dobbs,  Chairman  of  the 
Highways  Committee.  Wallie  states  that 
he  has  received  from  F.  Bergamo,  inventor 
of  the  Superheated  Hen’s  Nest,  the  outline 
of  an  invention  which  Mr.  Bergamo  is  per- 
fecting in  Newark.  This  provides  for  a 
dynamo  to  be  attached  to  the  backs  of  horses 
and  cows  which  is  operated  by  a shaft  at- 
tached to  a leg,  much  like  the  driving  rod 
on  a locomotive.  This  dynamo  generates 
electricity,  which  is  stored  in  batteries  also 
strapt  to  the  animals’  backs  and  from  which 
are  run  wires  connecting  with  electric  lights. 

Thus  it  can  be  seen  that  white  and  green 
lights  can  be  placed  on  the  right  and  left 
of  a horse’s  head,  while  a red  light  can  be 
placed  on  the  rear  of  the  animal,  so  as  to 
warn  automobilists  and  others  that  there  is 
an  animal  on  the  highway. 

It  was  suggested  by  Hogo  Peebles  that 
in  the  case  of  bulls  twenty-five  red  lights, 
twinkling  like  movie  signs,  be  placed  at 
convenient  intervals  on  the  beasts’  backs. 

A motion  to  have  the  battery  feed  elec- 
tric fans  to  shoo  off  the  flies  was  voted 
down. 
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The  wag  who  satirized  life  as  being  one 

d thing  after  another,  may  have  gotten 

his  "tip”  from  I he  life  tests  of  storage  bat- 
teries, which  consist  of  a continuous  series 
of  charges  and  discharges,  completing  two 
c\cles  every  twenty-four  hours.  Anyway, 
the  United  States  Bureau  of  Standards  has 
devised  an  automatic  apparatus  for  such 
testing  of  dry  cells  and  storage  batteries,' 
.-'.iming  to  displace  the  prevailing  methods, 
which  are  claimed  to  be  arbitrary  in  their 
applications. 

The  “telephone,”  “ignition,”  and  “flash- 
light” tests  are  the  three  ways  of  examin- 
ing dry  cells  and  storage  batteries  at  pres- 
ent, involving  the  discharge  of  the  cells 
thru  resistances  for  varying  periods  of 
time.  The  newly-developed  method  of  the 
Bureau  of  Standards  might  be  called  the 
“clock”  test,  judging  by  the  prominence  of 
a timepiece  which  controls  the  selective  re- 
lays. The  apparatus  is  adaptable  to  any 
form  of  testing  at  intervals,  requiring  the 
closing  of  electrical  circuits  at  a specified 
time.  A continuous  series  of  life  tests  can 
be  made,  two  complete  cycles  every  24 
hours,  without  the  presence  of  an  observer. 

The  apparatus  is  capable  of  controlling 
a considerable  number  of  widely  varying 
periodic  tests  at  the  same  time.  There  is 
an  absence  of  rapidly  moving  parts,  and 
the  accuracy  with  which  the  intervals  of 
discharge  are  timed,  is  equal  to  the  regu- 
lation of  the  clock.  The  pendulum  time- 
piece contains  an  electrical  contact,  the 
circuit  being  closed  once  every  minute,  and 
supplies  an  electrical  impulse  to  one  of 
two  selective  relays  which  are  contained 
in  the  glass  case.  As  each  impulse  is  re- 
ceived, the  shaft  at  the  left  hand  end  is 


advanced  by  one-sixtieth  of  a revolution,  apparatus,  which  causes  the  shaft  at  the 
making  one  complete  revolution  every  hour,  right  hand  end  to  rotate.  There  are  24 
Each  hour  this  shaft  furnishes  a similar  teeth  in  the  wheel  at  this  end  of  the  shaft, 
impulse  to  the  coils  at  the  other  end  of  the  making  one  revolution  in  24  hours. 


Here  We  See  One  of  the  Government  Experts  at  the  Bureau  of  Standards  Laboratories 
Putting  Dry  and  Other  Form  of  Battery  Cells  Thru  Extensive  Tests.  The  Batteries 
Can  Be  Periodically  Discharged  at  Regular  Time  Intervals  by  Means  of  an  Automatic 
Circuit  Closer  Attached  to  the  Clock  at  the  Right. 


Iltojnaniffiatedl  Tffaffic  Cop> 


Bffiimll  Wi4lhi  ““ILeMal”  Kiel 


The  first  traffic  cop  in  the  world  to  be 
“lit  up”  has  been  discovered  in  Boston, 
Mass.  Owing  to  the  great  congestion  of 
traffic  at  certain  street  intersections  in  Bos- 
ton, it  has  been  found  necessary  to  pro- 
tect the  traffic  officers  with  some  sort  of 


conspicuous  marking,  and  the  electric  lights 
placed  on  the  peak  of  the  campaign  hat 
and  also  on  the  shoulders  were  decided 
Upon.  The  light  on  the  hat  is  red,  those 
on  the  shoulders  are  white.  To  make  the 
officers  still  further  discernible  they  wear 


broad  white  straps  criss  - cross 
across  the  breast  and  long  white 
gloves  on  their  hands.  The  “juice” 
for  the  lights  is  in  two  batteries 
carried  in  the  pockets  of  the  over- 
coat. 

The  photo  shows  Sergeant  R.  E. 
Blackeley,  of  Company  D,  Motor 
Transport  Corps,  Boston  State 
Guard,  our  first  illuminated  traffic 
cop. 


Boston,  Mass.,  Has  the  Credit  of 
Being  the  “Brain  Center”  of  the 
United  States,  So  We  are  Not  Sur- 
prised to  See  the  Latest  Idea  in  liiu- 
minated  Traffic  Cops  Hatching  Forth 
from  That  City.  This  Shouid  Prove 
a Great  Boon  to  Traffic  Not  Oniy  On 
Stormy  Nights,  But  On  Street  Cross- 
ings Which  are  Not  “Over-iilu- 
minated.” 


IlllllllUllllimii 
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This  idea  would  seem  to  be  a 
popular  one.  Possibly  a little  later 
they  will  rig  up  the  red  light  to 
flash  for  “stop”  and  the  white  or 
green  light  to  flash  for  “proceed.” 
The  blinking  on  and  off  the  lamps 
being  controlled  by  a push  button 
conveniently  located.  Another  good 
idea  in  this  direction  is  the  illumi- 
nated glove.  Several  patents  have 
been  taken  out  on  these.  Battery 
lamps  serve  the  purpose  very  nicely. 


Here  is  a perfectly  legal  way  of  putting  ! 
a kick  in  the  drink.  Two  wires  are  con-  ; 
nected  to  a medical  coil.  The  other  end  ! 
of  one  wire  is  connected  to  a metal  holder  ' 
holding  a glass  of  water.  The  other  wire 
is  connected  to  some  tin  foil-  wrapt  ■ 
around  the  glass.  Z-z-z-z.  John  Barley- 
corn never  could  produce  so  strong  yet  so 
safe  a kick. 


Photo -from  Edna  Purdy 

Chicago  Shows  Us  the  Way  to  Get  a Drink 
with  a Reai  “Kick”  In  It.  Hook  a Charged 
Wire  to  the  Metal  Cup. 


NEW  DRY  FIRE  EXTINGUISHER. 

This  latest  invention  comes  from  Ger- 
many where  it  is  widely  advertised  and 
seems  to  have  considerable  merit.  In  Ger- 
man it  is  called  Total  Antoviatischer 
S chnell-Kohlcnsdure  Feuerldscher,  meaning 
total-automatic  Quick-Acting  Carbonic 


This  Ferocious  Looking  Fire  Extinguisher  is 
the  Latest  Thing  in  Such  Devices  Developed 
in  Germany.  It  Has  a Long,  High  Sounding 
Name  Which  Means  a Total- Automatic, 
Quick- Acting,  Carbonic  Acid  Fire  Extiri- 
guisher.  It  Works  By  Means  of  Carbonic 
Acid  Gas  Which  is  An  Excellent  Fire  Extin- 
guisher. 

Acid  Fire  Extinguisher ! As  the  name  says, 
the  apparatus  is  worked  by  means  of  car- 


bonic acid  gas,  which  as  is  well-known, 
readily  extinguishes  flames.  As  our  illus- 
tration depicts,  all  that  is  necessary  to  do 
is  to  turn  the  extinguisher  in  the  direction 
of  the  flames,  twirl  a knob  when  the  gas 
which  is  immediately  generated  by  the  ex- 
tinguisher is  made  to  pour  over  the  flames, 
thus  extinguishing  them.  How  well  the  de- 
vice works  we  have  not  been  informed,  but 
it  seems  to  meet  with  considerable  favor 
at  the  present  time  in  Germany. 

NEW  ADVERTISING  “MOVIE” 
MACHINE. 

Here  is  a new  machine  which  takes  the 
motion  picture  and  makes  it  a universal 
medium  for  advertising,  publicity  and  edu- 
cation. It  is  claimed  to  be  simple,  prac- 
tical and  inexpensive.  It  makes  good  the 
wish  of  business  men,  educators,  bankers, 
propagandists  — all  who  want  a message 
carried  to  the  largest  number  in  the  most 
forceful  manner  at  the  smallest  cost. 

This  clever  advertising  machine  projects 
a motion  picture  any  reasonable  size.  It 
does  not  require  the  services  of  an  opera- 
tor. It  uses  standard  film  and  is  auto- 
matic. It  projects  a picture  over  and  over 
— a dozen  times  to  a thousand  times. 
There  is  no  stopping  to  rewind  or  re- 
thread the  film  and  no  danger  from  fire. 
The  film  can  be  stopt  at  any  point  and  a 
picture  held  as  long  as  desired.  Also  it 
can  be  used  in  daylight  as  well  as  in  dark- 
ness. 

The  device  is  suitable  for  use  in  store 
windows,  in  class  rooms,  in  waiting  rooms, 
in  hotel  lobbies,  in  lodge  rooms,  in  offices, 
in  exhibition  rooms,  in  homes,  on  steam- 
boats, on  railway  trains,  as  a billboard  at- 
traction— any  place  where  there  is  ordi- 
nary electricity. 

This  automatic  projector  is  the  invention 
of  John  P.  Burnett,  of  Chicago.  Mr.  Bur- 
nett is  an  experienced  mechanician  and  in- 
ventor. Along  with  many  others  he  heard 




the  cry  for  a simple,  automatic,  motion  pic- 
ture projection  machine  — a machine  that 
would  give  perfect  continuous  projection, 
anywhere,  any  time. 


The  Latest  in  Electric  Automatic  Movie 


Projectors. 
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In  the  accompanying  illustration  is  shown 
one  of  the  latest  inventions  in  France,  in 
the  form  of  a steel  treatment  chamber,  in 
which  clothes  to  be  cleaned  and  disinfected, 
are  placed,  so  as  to  he  excluded  from  con- 
tact with  the  atmosphere,  when  they  are 
treated  with  some  poison  gas  such  as 
chlorine  or  other  suitable  gas.  Under 


neath  the  steel  disinfecting  chamber,  there 
is  placed  an  electric  heater,  the  strength  of 
the  current  of  which  can  be  controlled  at 
will  and  any  degree  of 
heat  readily  obtained. 
The  procedure  is  as  fol- 
lows ; The  exhaust  pipe 
valve  is  closed,  the  sealed 


The  French  Have  Developed  a Method  of  Cleaning 
Clothes  Most  Thoroly,  as  Well  as  Disinfecting  Them 
by  Subjecting  the  Garments  to  a Mixture  of  Air  and 
Poison  Gas  Such  as  Used  During  the  War,  While  an  Electric  Heater  Heats  Up  the  Gas 
Within  the  Chamber  to  any  Degree  Desired.  The  Operation  Takes  but  a Short  Time. 


air-tight  door  opened  and  the  clothes 
hung  within  the  round  steel  chamber. 
.■\s  many  clothes  as  desired  can  be  placed 
in  the  chamber  as  the  gas  will  easily  pass 
right  thru  them,  and  permeate  every  portion 
of  them.  The  steel  outer  door  is  then 
closed  by  means  of  the  levers  shown,  and 
the  operator  (the  operative  here  shown  is 
a typical  French  workman  drest  in  a hat, 
trousers  and  blue  denim  gown,  similar  to 
that  worn  by  the  American  laboratory 
workers,  but  only  of  three-quarter  length) 
then  opens  up  the  valves  and  watches  the 
gages  on  top  of  the  tanks,  regulating  the 
mixture  of  poison  gas  and  air  to  the  proper 
amount. 

The  temperature  is  carefully  watched  in 
all  of  the  operations  so  that  the  clothes  will 
not  be  scorched  or  burned  and  the  gaseous 
atmosphere  within  the  compartment  is 
raised  to  as  high  a temperature  as  possible, 
as  the  heat  tends  to  expand  the  gas  and 
causes  it  to  penetrate  thru  the  clothes  more 
evenly. 

After  the  clothes  have  been  treated 
several  minutes,  the  exhaust  valve  in  the 
pipe  line  which  leads  outside  the  building 
into  a neutralizing  tank,  is  opened,  and  the 
residual  gas  blown  out  of  the  treatment 
chamber  by  having  the  poison  gas  valve 
closed  tight  and  opening  the  comprest  air 
valve  from  a storage  reservoir  for  a frac- 
tion of  a minute.  The  door  to  the  gas 
chamber  is  then  opened  and  the  clothes  re- 
moved. 

One  of  these  poison  gas  disinfecting  out- 
fits will  be  installed  in  almost  every  hospital 
where  all  kinds  of  diseases  are  constantly 
being  met  with  ; the  problem  of  killing  these 
disease  germs  in  clothes  having  heretofore 
been  considered  impracticable  and  the 
clothes  therefore  burned. 

It  would  seem  that  this  system  solves  the 
problem,  and  besides  it  is  the  most  sensible 
idea  for  cleaning  and  disinfecting  our 
everyday  clothes  at  periodic  intervals,  as 
disease  germs  often  lodge  in  the  most  un- 
suspected places. 


Eyes  for  Nursery  Z©© 


In  the  two  accompanying  illustrations, 
our  artist  has  portrayed  two  scenes,  show- 
ing the  “before  and  after"  effects  on  the 
children  who  are  unexpectingly  greeted  by 
the  members  of  the  nurseri,-  zoo  after  they 
1 ave  retired.  Possibly,  they  had  not 
noticed  the  effect  of  the  luminous,  radium- 
ized  eyes  of  Fido,  Old  Bruin  and  Jumbo — 
the  Smaller. 


The  present  invention  contemplates  the 
production  of  a toy,  such  as  a doll  or  other 
simulation  of  a living  being — for  example, 
a dog,  cat,  bear,  etc.,  having  luminescent 
eyes  which  toy  may  be  taken  to  bed  with 
the  child  and  which  the  latter  may  be  as- 
sured will  watch  over  it  during  the  night, 
thereby  allaying  the  fears  of  darkness. 


A further  object  of  the  invention  is  to 
provide  a doll  or  other  object  of  the  char- 
acter specified  having  a soft  and  pliable 
body  which  may  be  handled  by  the  child 
in  the  night,  as  well  as  the  day-time,  with- 
out danger  of  injury  to  the  child  and  which 
will  be  provided  with  eyes  having  a lumin- 
ous appearance. 


But  whether  this  was  the  case  or  whether 
Nursie  thought  to  play  a joke  on  them,  the 
surprise  is  well  shown  in  the  illustration  at 
the  left,  and  so  would  you  be  surprised, 
even  tho  you  are  a grown-up — if,  out  of 
the  inky  blackness  of  your  sleeping  cham- 
ber, you  suddenly  awoke  and  beheld  three 
shining  pairs  of  eyes,  staring  forth  with  a 
strange  greeny  phosphorescence;  for  all  of 
which  surprises  and  novelty  we  have  to 
give  thanks  to  Miss  Florence  Garrigue,  of 
Danvers,  Mass.,  who  has  been  recently 
awarded  a U.  S.  letters  patent  on  this  toy. 

But  the  aforegoing  was  not  apparently 
the  main  idea  entertained  by  Miss  (5arrigue 
when  she  invented  this  toy,  for  she  says 
in  her  patent : 

It  is  well  known  that  many  children  have 
a natural  aversion  for  darkness  and  will  not 
go  to  sleep  unless  the  parent  or  some  other 
person  remains  in  the  room  or  within  sight 
of  the  child,  or  unless  a light  is  left  in  the 
room.  In  many  instances,  however,  children 
are  forcibly  compelled  to  go  to  sleep  in  a 
dark  room  and  as  a result  develop  nervous 
diseases,  which  are  retained  thru  a greater 
or  less  portion  of  their  lives. 


And  What  Are  the  Kiddies  so  Scared 
About?  You  Would  Be  Scared,  Too,  if 
You  Happened  to  Wake  Up  of  a Sudden 
and  See  Several  Pair  of  Luminous  Green 
Eyes  Staring  at  You  Out  of  the  Dark- 
ness of  Your  Bed-room. 


But  Their  Fears  Are  Quickly  Turned  to 
Joy  When  Nursie,  in  Response  to  Their 
Cries  of  Alarm,  Winks  on  the  Electric 
Lights  and  the  Luminous  Radium  Eyes 
Are  Discovered  to  Belong  to  Fido  and 
His  Friends. 


The  “Hairometer,”  a Device  That  Gives 
the  Hair  a Turkish  Bath  at  a Tempera- 
ture of  300  Degrees,  Being  Demonstrated 
in  London.  The  Heat  Is  Supplied  by  Elec- 
tricity and  It  Is  Said  the  Device  Will  Pro- 
duce New  Growth  Rapidly. 


Ai  the  Beauty  Show  Recently  Held  at  the  Palm  Garden,  Fifty-eighth  Street  and  Third 
Avenue,  New  York  City,  a Permanent  Wave  Apparatus,  Which  at  First  Sight  Seems  to 
Remind  One  of  a Highly  Perfected  Skull  Crusher,  Proved  Its  Worth  as  a Permanent 
Waver.  The  Machine  Can  Wave  up  Fifty-two  Curls  at  One  Time.  This  Photo  Shows  the 
Apparatus  and  How  It  is  Attached, 


For 


An 


The  picture  here  reproduced  illustrates 
one  of  the  most  remarkable  optical  freaks 
that  we  have  come  across  in  some  time.  It 
shows  the  clear  reflection  of  the  photogra- 
pher who  took  the  picture,  in  the  dog’s  eye, 
said  canine  being  one  of  the  champion  Aire- 
dales exhibited  at  the  Dog  Show,  held  dur- 
ing the  last  winter  season  in  New  York 
City. 

It  is  seldom  that  one  sees  as  clear  a pic- 
ture as  this  one,  altho  the  phenomenon  of 


the  image  reflected  in  the  pupil  of  an  eye, 
either  human  or  animal,  is  fairly  well 
known.  Undoubtedly  you  have  often  looked 
in  the  eye  of  your  pet  dog  and  under  the 
proper  conditions  were  surprised  to  note  the 
reduced  yet  perfect  miniature  image  of  your 
own  countenance  reflected  in  the  animal’s 
eye. 

There  has  been  for,  many  years,  a theory 
that  when  a person  is  murdered,  that  the 
image  of  the  murderer  is  recorded  on  the 
retina  of  the  victim’s  eye, 
and  that  if  the  police  au- 
thorities could  photograph 
this  image  within  a reason- 
able time  after  the  death  of 
the  victim  that  it  would 
render  the  task  of  discover- 
ing the  actual  murderer  as 
simple  as  child’s  play. 


Photo  at  Left  Shows 
Image  Photographed 
in  an  Airedale  Ter- 
rier’s Eye.  The  Orig- 
inal Image  Was  Much 
Clearer,  of  Course. 


The  Ex-Kaiser’s  Bea- 
con Lights  Are  Getting 
Somewhat  Rusty,  and 
the  Little  Birdies  Are 
Chirping  Merrily  as 
They  Proceed  to  Build 
Their  Nests  in  Them. 


It  must  be  said  that  there 
are  many  wonderful  things 
about  the  eye,  whether  hu- 
man or  animal,  that  we  do 
not  yet  understand,  and  the 
scientists  of  tomorrow  will 
undoubtedly  cause  us  to  be 
really  astonisht  at  the  slight 
amount  of  knowledge  we 
now  possess  of  this  most 
wonderful  of  all  Nature’s 
miraculous  achievements. 


The  latest  cable  from  Europe  brings  the 
tidings  that  the  Ex-Kaiser‘s  erstwhile  domi- 
cile in  Berlin,  the  former  home  of  the  great- 
est militarist  of  all  time,  is  rapidly  degen- 
erating so  as  to  resemble  anything  but  a 
royal  abode. 

The  present  photograph  shows  how  the 
birds  have  started  to  make  their  nests  in 
the  electric  lights  on  the  exterior  of  the 
brilliant  palace  which  formerly  housed  the 
Hohenzollern  family. 

The  cable  does  not  say  very  much  as  to 
what  is  going  on  in  Holland,  where  the  ex- 
ruler of  Germany  daily  saws  a carload  of 
wood  or  so,  but  presumably  the  little  birdies 
do  not  get  much  opportunity  to  build  nests 
in  the  electric  lights  about  his  present  abode. 


o 
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There  have  recently 
been  a number  of  con- 
troversies and  news- 
paper reports  as  to  the  rela- 
t i V e improvement  which 
might  result  from  the  use  of 
electricity,  and  also  salts  of 
calcium  and  potassium  in 
large  cpiantities,  in  the  treat- 
ment of  diseases  of  the 
heart,  such  as  auricular 
fibrillation,  auricular  flutter 
and  palpitation.  Such  re- 
ports are,  however,  dis- 
credited by  the  medical  fra- 
ternity in  general. 

The  most  remarkable  ef- 
fects toward  discovering 
what  the  heart  is  doing  and 
what  the  causes  of  its  im- 
proper functioning  are,  has 
been  made  possible  by  the 
use  of  the  electro-cardio- 
graph, an  illustration  of 
which  appears  on  this  page. 

This  device  was  described 
at  length  in  the  May,  1917, 
issue  of  this  magazine,  so 
we  will  dismiss  it  here  with 
but  a casual  mention.  There 
are  three  electrodes  used, 
strapt  onto  both  arms  and 
the  left  leg  of  the  pa- 
tient. These  are  connected 

to  the  electro-cardiograph.  The  instru-  Recent  reports  contend  that  heart  dis- 
ment  itself  is  really  a modified  Einthoven  eases  can  be  cured  electrically,  but  it  is 
galvanometer,  consisting  of  a very  power-  questionable  whether  or  not  electricity  ap- 
ful  magnetic  field  excited  by  a direct  cur-  plied  anywhere  externally  will  have  any 
rent,  and  in  the  air-gap  between  the  poles  material  effect  on  either  the  rapidity  of  the 
of  this  electro-magnet  there  is  suspended  a heart  beat  or  relieve  the  distressing  organic 
fine  quartz  filament.  The  image  of  this  disturbances  of  the  diseased  heart,  inas- 
filament,  when  deflected  by  a current,  is  much  as  when  current  is  applied  to  the 
projected  thru  two  small  holes  that  extend  body  it  generally  is  dispersed  before  pene- 
thru  each  pole-piece.  trating  the  tissues  deeply  enough.  There- 

These  holes  are  the  condensing  micro-  fore  it  would  seem  necessary  to  apply  such 
scopes  and  the  projecting  microscopes  stimulant  to  the  surface  of  the  heart  di- 
which  serve  to  focus  a fine  beam  of  light  rectly  or  to  its  intrinsic  nerves.  And  this, 
upon  a moving  film  actuated  by  means  of  in  most  cases,  is  impossible, 
an  electric  motor.  Inasmuch  as  the  heart  It  is  a well-known  fact  that  pressure  on 
contractions  are  of  an  electrical  nature  the  vagus  (a  nerve  which  has  a controlling 
(viz.,  each  contraction  produces  a current),  action  on  the  rhythm  of  contraction  of  the 
by  the  simple  employment  of  a Wheatstone  heart  muscles)  will  cause  this  nerve  to  be 
bridge  method  the  successive  contractions  stimulated  sufficiently  to  slow  down  the 
of  the  heart  are  readily  determined  and  beat  considerably ; likewise  the  effects  of 
photographically  recorded  upon  a moving  medicine  upon  diseased  hearts  exercise 
tape.  certain  notable  results. 


To  the  Left:  Here  We  See  the  Com 

plete  Electro  - Cardiograph  in  Action. 
A Very  Sensitive  Galvanometer  Throws 
a Beam  of  Light  Upon  the  Recording 
Photographic  Tape  at  the  Right,  the 
Electrodes  Being  Strapt  to  the  Patient. 


Thus  digitalis  and  stro- 
phanthin  have  been  used 
with  decided  beneficial  re- 
sults in  auricular  flutter  of 
the  heart.  In  experimental 
animals,  moreover,  we  find 
that  we  can  produce  heart 
diseases  by  forcing  into  the 
heart  tissues  certain  salts, 
such  as  potassium,  and 
again  relieve 
this  symptom 
by  the  addition 
of  calcium;  in 
the  human  be- 
ing, however,  it 
is  found  highly 
inadvisable  t o 
pump  a large 
volume  of  a 
f o r e i gn  sub- 
stance into  the 
heart. 

As  to  the  use 
o f electricity 
(as  an  electric 
shock,  for  in- 


Tothe  Right  We 
S 6 e a Typical 
Oricular  Fibril- 
lation With  a 
V e n t r i cular 
Frequency  o f 
157  to  170.  By 
This  it  is 
Meant  That 
the  Contrac- 
tion Wave  is 
Not  the  Same 
In  AM  Parts  of 
the  Heart  at 
the  Same  Time, 


stance),  in  or- 
der to  stop  pal- 
pitation, we  can 
say,  and  quite 
authentical  ly, — 
that  it  has  been 
found  even  in 
those  cases  executed  in  the  death  house  by 
the  electric  chair,  that  the  heart  continues 
to  beat,  sometimes  as  long  as  five  minutes 
after  the  person  has  been  pronounced  quite 
dead  by  the  medical  examiners.  Not  beat- 
ing strongly,  it  is  true,  but  one  of  those 
hardly  perceptible  heart  beats,  and  there- 
fore, it  would  seem  that  electricity  regard- 
less of  how  applied  even  to  the  killing 
strength  will  have  practically  no  effect  on 
the  heart  itself,  except  perhaps  to  slow  the 
beat  if  taken  in  large  amounts. 

Dr.  Robert  H.  Halsey  of  the  medical  de- 
partment of  the  New  York  Post  Graduate 
Hospital  and  Medical  School  has  done  an 
immense  amount  of  heart  work,  and  says : 
“If  there  were  any  truth  in  the  report  stat- 
ing that  electricity  could  be  used  for  the 
control  of  palpitation  and  auricular  fibrilla- 
tion, we,  who  are  engaged  in  this  endeavor 
would  surely  be  notified  immediately.” — 
Photo  courtesy  Dr.  Halsey. 


Melted  Wood! 


It  is  possible  to  melt  wood  by  heating  it 
in  a vacuum,  producing  a hard,  homogene- 
ous substance.  Melted  wood  was  for  a 
long  time  only  a laboratory  curiosity,  but 
it  may  be  that  industry  shall  presently  dis- 
cover practical  applications  of  the  greatest 
interest. 

Altho  wood  is  eminently  inflammable  it 
melts  at  a relatively  low  temperature,  but 
in  very  precise  conditions,  and  only  when 
it  is  absolutely  removed  from  contact  with 
oxygen  so  that  its  combustion  is  impossible. 
This  may  be  understood  when  we  remember 
what  its  composition  is.  When  its  imme- 
diately soluble  constituents  have  been  re- 
moved, by  means  of  alcohol,  for  instance, 
it  gives  on  analysis  organic  acids,  water, 
oily  essences,  silicates,  sulfates,  phosphates, 
chlorides,  and  hydrocarbonates  of  lime,  pot- 
ash, soda  and  magnesia,  carbonic  acid,  car- 
bonated hydrogen,  etc. — that  is  to  say,  solely 
bodies  susceptible  of  being  evaporated  or 


dissolved  after  having  cooperated  by  chem- 
ical affinity  in  the  formation  of  determinate 
substances. 

Starting  from  these  data  Messrs.  Biz- 
ouard  and  Lenoir,  in  1891,  studied  the  prob- 
lem of  the  fusion  of  wood.  They  operated 
in  a closed  vessel  at  a relatively  low  tem- 
perature—that  is  about  all  one  can  gather 
from  the  records  of  the  period. 

Their  work  was  taken  up  by  others,  and 
now  there  is  a full  operative  technic  that 
enables  us  easily  to  obtain  excellent  results. 
A metal  receiver,  a sort  of  boiler  having  a 
double  bottom  thru  which  superheated 
steam  passes,  is  filled  with  bits  of  wood. 
It  is  closed  by  a lid  similar  to  that  used  in 
autoclaves  and  provided  with  a tube  and 
stopcock  communicating  with  an  apparatus 
for  exhausting  the  air.  When  the  wood 
thus  kept  in  a vacuum  is  heated  above  284 
degrees  Fahrenheit  the  water  and  other 
volatile  substances  are  given  off  first  and 
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are  drawn  off  by  means  of  the  exhausting 
apparatus,  after  which  the  heating  is  con- 
tinued for  about  three  hours.  There  then 
take  place  a complex  series  of  reactions  and 
phenomena  analogous  to  those  that  accom- 
pany the  distillation  of  wood  in  a closed 
vessel,  and  in  this  way  all  the  so-called 
pyrogenous  products  are  separated ; these 
in  turn  are  drawn  off,  condensed  and  sep- 
arated so  that  they  may  be  utilized  commer- 
cially. There  then  remain  in  the  receptacle 
only  the  fibrous  skeleton  of  the  wood  and 
the  mineral  salts,  which  taken  together  con- 
stitute a fusible  mass.  This  is  allowed  to 
cool  slowly,  out  of  contact  with  the  air, 
and  then  placed  in  a second  boiler,  which, 
after  the  air  has  been  exhausted,  is  filled 
with  nitrogen  under  a pressure  of  1.5  to  2 
atmospheres.  The  whole  is  heated  to  1,500 
degrees  Fahrenheit,  for  two  hours,  and  at 
the  end  of  this  time  the  wood  is  melted  into 
a homogeneous,  hard  mass. 


FROM  THOMAS  A.  EDISON. 


FROM  HUDSON  MAXIM 


The  change 
of  name 
from  Elec- 
trical Ex- 
peri  MENTER 
to  Science 
AND  Inven- 
tion better 
indicates  the 
proper 
sphere  of 
your  jour- 
nal. Your 
field  is  now 
u n li  mit  ed 
and  your 
journal  will 
be  of  great 
value  in  the  advancement  of  invention  and 
industrial  application  of  science. 

THOMAS  A.  EDISON. 

Orange,  N.  J. 


FROM  PROFESSOR  RUSK. 

Accept  my  congratulations  on  your  new 
name  and  the  increased  field  of  your  maga- 
zine. The  change  should  win  many  new 
friendships  and  strengthen  old  ones.  You 
are  leaders  in  your  field. 

ROGERS  D.  RUSK,  M.A. 

McConnellsville,  O. 


FROM  INSPECTOR  KRUMM 

In  answer  to  your  request  as  to  my 
opinion  of  the  new  name  Science  and  In- 
vention, I consider  that  it  indicates  more 
accurately  the  broad  technical  field  covered 
by  your  always  interesting  magazine.  My 
best  wishes  for  your  continued  success. 

L.  R.  KRUMM, 

Chief  Radio  Inspector. 

New  York,  N.  Y. 


FROM  INSPECTOR  CADMUS. 

The  new  name  is  very  appropriate.  We 
think  it  the  best  magazine  of  its  kind  pub- 
lished. 

R.  Y.  CADMUS, 

Baltimore,  Md.  Radio  Inspector. 


FROM  THE  INVENTOR  OF  THE 
MOON  ROCKET. 

I believe 
that  the 
change  in 
title  to 
Science  and 

I ISfYENTION 

of  a maga- 
zine of  the 
scope  of  the 
Electrical 
Experimen- 
ter is  a good 
idea. 

R.  H. 

U'orcester,  Mass.  GODDARD. 


FROM  INSPECTOR  J.  F.  DILLON. 

In  view  of  the  wonderful  development  of 
your  excellent  publication  the  change  of 
name  appears  both  timely  and  appropriate. 
I have  found  the  Electrical  Experimenter 
increasingly  instructive  and  enjoyable,  filling 
a distinct  need.  May  its  success  be  en- 
hanced under  the  new  name. 

J.  F.  DILLON, 

San  Francisco,  Cal.  Radio  Inspector. 

FROM  CAMP  MEADE. 

We  think  new  name  very  good ; consider 
your  magazine  one  of  best  we  have. 

U.  S.  TANK  CORPS  SCHOOL. 

Camp  Meade,  Md. 


M©ei  T&iasafii  ©f 
Hew  Ha^.m© 

FROM  THE  INVENTOR  OF  THE 
AUDION. 

I believe  that  the  present  name  of  your 
journal  is  a better  description  than  the  sug- 
gested new  title.  I do  not  consider  the 
new  title,  Science  and  Invention,  as  good 
as  the  present  one  under  which  you  have 
built  up  a wonderful  circulation  and  clien- 
tele, particularly  among  youthful  experi- 
menters. 

LEE  DE  FOREST. 

New  York,  N.  Y. 


FROM  EDITOR  TRASK. 

You  are  doing  well,  I think,  to  give  your 
magazine  the  new  name  of  Science  and 
Invention,  because  it  foreshadows  a wider 
range  of  subjects  for  your  readers,  while 
not  restricting  the  field  you  have  so  enter- 
tainingly and  ingeniously  filled  up  to  this 
time. 

HERBERT  A.  TRASK, 

Editor  Post-Dispatch. 

St.  Louis,  Mo. 


FROM  N.  Y.  SUNDAY  WORLD. 

Why  change?  You  have  established  a 
high  reputation  under  your  old  name  and 
new  name  is  little  if  any  better. 

EDITOR.  SUNDAY  WORLD. 
New  York,  N.  Y. 


FROM  EDITOR  JONES. 

My ! How  you’ve  grown.  And  such  a 
handsome  boy,  too.  Why,  I remember  you 
when  you  were  such  a delicate  child  that 
nobody  thought  you  would  live  very  long 
and  as  far  as  I could  see  no  one  cared 
very  much.  But  you  evidently  recovered 
from  that  infantile  weakness  and  you  cer- 
tainly look  all  right  to  me.  Your  father 
should  be  proud  of  you.  And  your  long 
pants  are  very  becoming  too.  The  last  time 
I saw  you  it  did  occur  to  me  that  you  had 
outgrown  your  clothes  but  your  new  suit  is 
certainly  a success  and  will  enable  you  to 
take  your  place  among  real  people.  Just 
to  think  that  I can  remember  when  you  first 
came  to  my  office,  I used  to  pick  you  up 
and  promptly  drop  you  in  the  waste  basket 
along  with  the  advertising  matter.  But  once 
the  pages  accidentally  spread  open  and  I 
saw  a picture  which  arrested  my  interest 
and  I rescued  you  from  the  waste  basket 
and  gave  you  the  “once  over”  and  as  the 
result  I have  been  watching  for  you  every 
month  ever  since. 

GEORGE  J.  JONES, 
Sunday  Editor,  Philadelphia  Inquirer. 

Philadelphia,  Pa. 


FROM  EDITOR  VALE. 

A far  better,  broader  and  more  compre- 
hensive name  is  Science  and  Invention. 
Just  the  kind  of  a name  that  carries  with  it 
the  great  field  you  are  handling  so  enter- 
tainingly and  so  helpfully.  Just  the  sort 
of  a name  that  will  make  your  publication 
do  bigger  things  than  you  already  have 
done.  Just  the  sort  of  a name  that  will 
impel  you  to  greater  service  and  bring 
larger  popularity. 

ROBT.  B.  VALE, 
Sunday  Editor,  North  American. 

Philadelphia,  Pa. 


I think  the 
new  name 
Science  and 
Invention 
most  excel- 
lent. It  has 
the  neces- 
sary breadth 
for  your  big 
purposes. 
The  superb 
work  you 
have  done 
under  the 
title  Elec- 
trical Ex- 
perimenter 
is  a proph- 
ecy and  warrant  of  the  splendid  character 
of  Science  and  Invention. 

HUDSON  MAXIM. 

Hopatcong,  N.  J. 


FROM  THOS.  S.  FORD. 

If  the  magazine  is  broadening  its  scope 
to  fit  the  name  Science  and  Invention,  I 
should  say  that  the  change  is  a happy  one. 

THOMAS  S.  FORD, 

Editor  Los  Angeles  Times  Magazine. 
Los  Angeles,  Cal. 


FROM  KANSAS  CITY  “STAR.” 

The  title  Electrical  Experimenter  is 
obviously  inadequate  to  express  the  great 
scope  of  your  field,  which  is  not  limited  to 
electricity  nor  experimentation.  I think 
that  the  new  name  of  Science  and  Inven- 
tion is  much  better. 

SUNDAY  EDITOR, 

Kansas  City  Star. 

Kansas  City,  Mo. 

FROM  THE  INVENTOR  OF 
UNDERGROUND  RADIO. 

The  Electrical  Experimenter  has  been 
an  inspiration  in  a specific  scientific  realm. 
Its  influence  has  reacted  into  the  field  of 
science  be- 
yond that 
of  experi- 
mentation 
into  the 
larger  sphere 
of  general 
Science  and 
Invention. 

Please 
therefore  ac- 
cept my  sin- 
cere felicita- 
tions upon 
the  enlarged 
scope  of  the 
magazine 
under  the 
new  title  Science  and  Invention.  Americz 
has  won  high  renown  through  the  scientific 
labors  and  inventive  genius  of  many  who 
have  made  a distinctive  contribution  to  the 
Republic  of  Science.  The  Electrical  Ex- 
perimenter in  its  inspiration  to  service  and 
its  record  of  accomplishments  has  rendered 
definite  and  far-reaching  co-operation. 

JAMES  HARRIS  ROGERS,  PH.D. 

Washington,  D.  C. 
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MOADILEYp  Me  E. 


Belli 


There  are  five  different  types  of 
bells  in  general  use.  Figure  1 shows 
the  vibrating  bell  which  is  the  one 
most  commonly  used.  In  operating 
this  bell,  current  enters  the  binding- 
post,  “a,”  flows  thru  the  magnet  coils,  thru 
the  adjusting  screw,  “c,”  armature  spring, 
“d,”  and  conies  out  at  binding-post,  “a'.” 
The  passing  of  the  current  thru  the  coils 
magnetizes  their  cores,  which  attract  the 
armature,  “f,”  drawing  it  over  against  them 
and  causing  the  hammer  to  hit  the  gong. 
This  movement  of  the  armature  opens  the 
contact  between  “c”  and  “'d”  interrupting 
the  flow  of  current  thru  the  coils,  and  caus- 
ing them  to  become  demagnetized.  Spring 
“d”  then  pulls  the  armature  back  closing 
contact  between  “c”  and  “d”  again  and  the 
operation  is  repeated  as  long  as  the  current 
continues  to  flow  thru  the  bell. 

SINGLE-STROKE  BELL. 

An  important  modification  is  one  by  means 
of  which  the  bell  is  made  to  give  a single 
j stroke  only  for  each  contact  with  the  bat- 
tery. This  is  known  as  the  “single-stroke” 
bell  and  is  shown  in  Figure  2.  One  of  the 
cases  where  it  may  be  used  is  to  transmit 
preconcerted  signals ; it  is  also  used  in  series 
with  the  vibrating  bell,  and  when  so  used 
both  bells  must  have  the  same  natural  peri- 
' ods  of  vibration ; that  is,  the  armatures,  tap- 
, pers,  and  springs  should  have  the  same 
weight,  dimensions,  and  construction.  While 
the  “vibrating”  bell  can  be  changed  to  op- 
I crate  as  a “single-stroke”  bell  by  so  adjust- 
ing the  vibrating  contact  screw  that  the  cir- 
■ cuit  will  not  be  opened  when  the  armature 
is  drawn  over,  better  results  will  be  obtained 
. by  using  the  “single-stroke”  bell,  which  dif- 
fers from  the  “vibrating”  type  in  the  man- 
ner in  which  the  magnets  are  connected  up 
to  the  binding-screws.  A careful  examina- 
tion of  Figure  2 will  show  the  wires  from 
■ the  magnets  go  direct  to  the  binding-posts 
for  the  “single-stroke”  bell  so  that  when 
■ contact  is  made  the  armature  is  drawn  over 
, against  the  magnet  cores  and  held  there  as 
' long  as  the  battery  current  passes.  In  Fig- 
j,  lire  1 the  circuit  for  the  “vibrating”  bell  is 
ji  completed  thru  the  platinum  screw  pillar  to 
the  binding  screw,  hence  the  circuit  is  rap- 
, idly  made  and  broken  so  long  as  contact  is 
|i  made  with  the  battery. 

COMBINATION  SINGLE-STROKE  AND 
I VIBRATING  BELL. 

This  bell  combines  both  previous  types 
ij  and  may  be  used  for  either  purpose  by  prop- 


erly connecting  it.  Figure  3 shows  its  con- 
nections. A two-point  switch  is  used  to 
throw  into  circuit  either  leads  “a”  and  “b” 
or  leads  “a”  and  “c.”  When  “a”  and  “b”  are 


All  of  the  Principal  Parts  of  the  Vibrat- 
ing Electric  Bell  Are  Here  Lettered  on 
an  Actual  Photograph  of  a Bell — Giving 
a Clear  Idea  of  Its  Make-up. 

in  circuit  the  “single-stroke”  bell  results ; 
while  “a”  and  “c”  will  give  the  ' vibrating” 
type. 

SERIES  OR  SHUNTING  BELL. 

In  this  type  of  bell  shown  in  Figure  4, 
each  time  the  armature  is  drawn  over  it 
strikes  a contact  which  establishes  the  shunt 
path  “a,”  “b,”  “c,”  “d,”  “e”  around  the  mag- 
nets thru  which  the  current  flows  rather 
than  thru  the  bell  magnets.  This  demag- 
netizes the  magnets  allowing  the  armature 
spring  to  pull  the  armature  back  again, 
breaking  contact  “c”  and  the  operation  is 
again  repeated.  The  purpose  of  bells  of  this 
type  is  to  reduce  arcing  at  the  vibrating 
contact,  especially  on  circuits  where  the 
electro  motive  force  exceeds  five  volts. 


Here  Is  a Han- 
dy Bell — Works 
Single  Stroke 
or  Vibrating. 


THE  DIFFERENTIAL  BELL. 

This  type  of  bell,  illustrated  in  Figure  5, 
is  intended  mainly  for  use  on  circuits  of 
relatively  high  voltage.  Its  magnets  are 
wound  differentially,  that  is,  so  one  winding 
opposes  the  other.  When  the  circuit  is  closed 
one  winding  is  energized  and  the  armature 
is  pulled  over  to  the  cores,  making  contact 
at  “c.”  This  contact  at  “c”  completes  the 
circuit  for  the  second  winding,  and  since  the 
two  oppose,  the  resultant  magnetism  is  re- 
duced to  zero.  This  allows  the  armature  to 
be  drawn  back  by  its  spring  and  the  opera- 
tion is  ready  to  be  again  repeated. 

CONTINUOUS  RINGING  BELL. 

In  this  type,  illustrated  by  Figure  6,  the 
ringing  action,  when  once  started,  continues 
until  stopt  by  the  person  in  charge.  It  is 
greatly  used  in  cases  of  burglar  alarms,  en- 
gine rooms,  watchman’s  alarms,  telephone 
central  offices,  etc.  It  differs  but  little  from 
the  ordinary  vibrating  type  of  bell.  In  Fig- 
ure 6 the  closing  of  the  circuit  causes  the 
magnets  to  draw  the  armature  over  and  re- 
lease the  latch,  allowing  it  to  drop  down  by 
gravity  or  be  pulled  down  by  a spring  on 
the  contact  point  “p.”  A shunt  circuit  is 
thus  established  around  the  push  button  and 
the  bell  continues  to  ring  until  the  latch  is 
restored  by  hand. 

BELL  TROUBLES. 

Before  you  hunt  for  bell  troubles,  be  very 
sure  that  your  batteries  are  good  and  not 
run  down.  Batteries,  as  a rule,  are  the  seat 
of  most  bell  troubles.  Bad  contacts  are  fre- 
quently the  cause  of  failure  of  the  bell  to 
ring.  Wiremen  sometimes  simply  wrap  the 
terminal  wires  around  the  base  of  the  bind- 
ing screws.  This  greatly  increases  the  re- 
sistance of  the  wires.  Care  should  be  taken 
to  see  that  the  terminal  wires  are  firmly  held 
underneath  the  binding  screws.  Again, 
chloride  of  zinc  is  used  sometimes  as  a flux 
to  make  a soldered  contact  at  the  junction 
points  of  the  wires  with  the  contact  angle 
brass  and  contact  pillar.  This  speedily  rots 
the  wire  and  spoils  the  insulation  of  the  ad- 
jacent parts.  Soldered  joints  are  certainly 
desirable,  but  only  resin  flux  should  be  used. 
Corrosion  of  the  contacts  at  the  spark  gap 
is  quite  common  in  cheap  bells  where  Ger- 
man silver,  platinoids,  silver  or  some  white 
metal  is  used  instead  of  platinum  or  irid- 
ium. This  destroys  the  continuity  of  contact. 

{Continued  on  page  454) 


the  “Shunting” 
or  S h o rt  - C I r- 
cuitlng  Bell. 


Switch  for  Con- 
tinuous Ringing 
Bell. 


The  new  safety  car  straps  here  illustrated 
are  formed  of  a leather  strip  which  is  bifur- 
cated and  spread  apart  at  a point  immedi- 
ately above  the  rounded  hand-loop,  as  shown, 
so  as  to  form  a V-shaped  strap  whose  upper 
extremities  are  permanently  separated  a 
distance  of  about  ten  inches  by  means  of  an 
invisible  spring-metal  spreader  that  spans 
the  same  at  a point  just  behind  the  run- 
ning rod.  The  spreader  and  strap  together 
constitute  a triangle,  which  is  capable  of  be- 
ing freely  shifted  along  the  running  rod 
by  slightly  lifting  the  strap,  but  which  can- 
not of  itself  move  under  the  influence  of 
the  motion  of  the  car  or  train.  “Bunching” 
of  the  straps  is  therefore  not  only  naturally 
avoided,  but  is  furthermore  prevented  by 
the  V-shaped  formation  of  the  straps  them- 
selves, which  insures  at  all  times  their 
proper  spacing  and  uniform  distribution 
thruout  the  length  of  the  car. 

The  sides  of  the  straps  diverge  at  such 
an  angle  that  the  direction  in  which  the 
passenger  tends  to  move  under  the  influ- 
ence of  momentum  or  inertia  is  substan- 
tially coincident  or  in  a direct  line  there- 
with. Consequently,  unlike  that  of  the  or- 
dinary strap,  the  hand  loop  not  only  forms 
a fixed  support  for  the  passenger,  but  any 
tendency  on  his  part  to  forward  or  back- 
ward motion  will  at  once  be  resolved  into  a 
direct  pull  or  increased  tension  upon  one  or 
the  other  side  of  the  strap  in  a prolonga- 
tion of  the  direction  in  which  such  side  is 
already  inclined,  thereby  making  the  strap 
automatically  self-bracing,  and  avoiding  all 
swaying  or  lurching  of  the  passenger  in 
either  direction,  and  giving  him  an  abso- 
lutely firm  footing. 

In  other  words,  the  point  of  support  of 
the  passenger  is  fixt  at  the  hand  loop,  as 
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it  should  be,  and  not,  as  in  the  case  of  the  advertising  card,  as  shown  in  the  illustra- 
ordinary  strap,  at  its  pivotal  support  upon  tion. 
the  running  bar,  which  latter 
is  generally  a foot  or  more 
above  the  point  where  the 
strap  is  grasped.  The  widely 
divergent  sides  of  the  strap 
not  only  prevent  forward  and 
backward  motion,  but  serve 
also  to  steady  the  passenger 
against  side  motions,  such  as 
are  produced  i n turning 
curves,  since  they  absolutely 
confine  any  tendency  to  lat- 
eral movement  of  the  hand 
loop  to  a small  vertical  ar' 
directly  in  line  therewith, 
thus  eliminating  the  circular 
horizontal  swing  of  the  ordi- 
nary strap.  Owing  to  the  arc 
of  the  circle  described  by  the 
freely  suspended  hand  loop 
of  the  ordinary  straps 
(whether  running  on  straight 
sections  or  curves),  these 
straps  afford  at  best  a fugi- 
tive hold  that  usually  becomes 
effective  only  after  the  pas- 
senger has  lost  his  equilibri- 
um. That  is  productive  of 
great  muscular  and  physical 
strain,  to  say  nothing  of 
other  discomforts  that  are 
only  too  well  understood  to 
require  further  comment. 

The  spreader  that  bridges 
the  upper  extremities  of  the 
car  strap  can  be  furnished 
of  snrine'  sheet-metal  ar-  A Novel  Invention  is  This  Idea  for  Swinging  Car  Straps. 

ranged  i the  f^^^^^^^  con  Sidewise  and  Not  Lengthwise  of 

rangeu  in  tne  lorm  ot  a con-  Car,  and  at  the  Top  of  Each  Appears  an  Advertising 

tnuious  clip  tor  holding  an  sign. 


Electric  ILi^Ihitedl  Roses  ira  Rose  Festavsil 


The  metal  roses  used  by  Portland,  Ore- 
gon, for  decorative  lighting  for  the  Rose 
Festival  were  developt  as  a result  of  a 
general  demand  for  something  new — some- 
thing with  plenty  of  light  and  color. 

The  metal  rose  herewith  pictured  was 
the  result.  The  roses  were  approximately 
30  inches  in  diameter  and  about  the  same 
in  height.  The  upper  part  of  the  calyx  of 
the  rose  was  formed  about  a mogul  lamp 
socket,  in  which  was  mounted,  when  fin- 
ished, a 1,000-watt,  bowl-frosted,  type  C 
tungsten  lamp.  There  were  three  circular 
rows  of  petals  surrounding  the  lamp,  the 
outer  row  being  carried  up  to  form  the  body 
or  cup  of  the  blossom.  The  petals  and 
body  of  the  rose  were  made  of  standard 


Electrically  Lighted  Roses  Like  This  One, 
Measuring  Thirty  Inches  in  Diameter,  Were 
Used  in  Decorating  for  the  “Rose  Festival” 
at  Portland,  Oregon,  With  Remarkably 
Beautiful  Results. 


gage  tinned  sheet  iron,  cut  and  formed  into 
shape  and  soldered  together.  These  roses 
when  assembled  were  painted  the  color  se- 
lected for  the  rose ; some  were  red,  some 
pink  and  some  yellow,  and  the  sepals  were 
painted  the  proper  shade  of  green  on  the 
upper  or  outside  of  the  rose  body.  The 
stem  consists  of  a seven  or  eight-foot  hazel 
pole,  inches  to  2 inches  in  diameter  at 
the  larger  end.  The  natural  branches  were 
cut  off  and  two  sprays  of  five -metal  leaves 
each  were  mounted  on  wire  stems  and  at- 
tached to  the  main  wooden  stem  of  the 
rose.  The  leaves,  about  six  inches  by  nine 
inches  in  dimension,  were  cut  from  black 
sheet  iron  stamped  for  the  veins,  soldered 
to  wire  stems  and  painted  a leaf  green. 
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The  Work  of  the 
Photographic  Re- 
toucher is  Hard 
Enough  at  Its 
Best,  and  Any- 
thing That  Tends 
to  Make  His  Work 
More  Easily  Per- 
formed and  At- 
tractive is  a Boon 
to  the  Profession 
Indeed.  By  Means 
of  the  New  Elec- 
tric Vibratory 
Pencil  Here 
Shown, and  Which 
Can  Be  Connected 
to  Any  Electric 
Light  Socket,  the 
Retouching  Work 
Can  Be  Accom- 
plisht  With  a 
Minimum  of  La- 
bor and  Time  and 
With  Much  Su- 
perior Results  to 
the  Older  Method. 


An  electric  vibrator  in  the  design  of  a 
pencil  is  now  being  used  for  retouching 
negatives.  It  does  its  work  noiselessly  and 
much  faster  than  when  done  by  hand. 
When  doing  this  work  the  workman  usually 
holds  his  head,  and  consequently  his  ears, 
very  near  the  work.  For  this  reason  the 
inventor  of  this  device  has  succeeded  in 
making  its  operation  noiseless.  When 
operating,  it  is  held  in  the  fingers  rnuch  as 
the  ordinary  lead  pencil.  Connection  to 
electric  lighting  socket  is  all  that  is  re- 
quired for  its  operation. 

It  is  a most  peculiar  fact  when  we  stop 
to  think  about  it,  that  the  realm  of  the 
photographer  has  been  invaded  but  little 
by  the  electrical  inventor.  Electricity  has 
permeated  our  household,  office  and  factory, 
thru  and  thru, — we  have  electrical  cigar 
lighters,  curling  iron  heaters,  fireless  cook- 
ers, stoves,  shaving  mug  heaters,  and  what 
not, — but  the  laboratory  of  the  photog- 
rapher has  witnessed  but  little  benefit. — 
K.  H.  Hamilton. 


First  Prize  $25.00. 


HOW  TO  SEE  THE  MOTOMETER 
AT  NIGHT. 

A friend  of  mine  who  owns  a car  came 
to  me  complaining  that  he  could  not  see  his 
“motometer”  which  is  on  the  radiator  cap, 
when  he  drove  his  car  at  night,  and  since 


A Very  Good  Idea — a Light  Specially  Ar- 
ranged to  Illuminate  the  Motometer  at  Night. 
It  is  Fed  with  Current  from  the  Storage 
Battery. 
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I $50.00  IN  PRIZES. 

Paid  for  “Motor  Hints.” 

I Most  of  our  readers  have  a car  of  their 
I own,  and  any  number  of  them  have  made 
I certain  improvements  on  that  car.  We 
I want  to  know  about  these  improvements. 

I What  we  want  are  PRACTICAL  ideas, 

I not  freak  stunts.  The  idea  should  be 
I simple  enough,  so  that  anyone  handy 
I with  tools  can  duplicate  it.  Note  that 
I the  idea  does  not  necessarily  have  to  be 
I electrical  in  any  way. 

I We  would  like  to  have  a photograph 
I of  the  stunt  showing  that  it  was  actually 
I tried,  but  this  is  not  absolutely  necessary 
I to  win  a prize.  A simple  sketch  will  do 
I showing  the  essential  parts,  etc. 

I We  will  pay  the  following  prizes  each 


month: 

FIRST  PRIZE $25.00 

SECOND  PRIZE 15.00 

THIRD  PRIZE 10.00 


I All  other  accepted  articles,  which  win 
I no  prizes  will  be  paid  for  at  the  rate  of 
I $2.00.  Articles  submitted  should  not  be 
I long  ones.  About  one  hundred  to  two 
E hundreds  words  will  suffice.  Address  all 
= manuscripts  to  Editor,  “Motor  Hints,” 
I care  of  this  publication. 


i ELECTRIC  MANIFOLD  HEATER. 

I The  following  device  has  proven  useful 
I in  helping  to  vaporize  the  gas  from  the 
I carburetor  in  damp,  chilly  weather. 


: Home-made  Electric  Manifold  Heater  for 
Quick  Starting  of  Auto. 


he  drove  more  at  night  than  during  the  day, 
I rigged  up  the  following  device  for  him : 
First  I procured  a regular  cowl  light  and 
black-enameled  the  inside  of  it.  I then  took 
a piece  of  bright  tin  and  made  a reflector 
from  it,  setting  it  at  a forty-five  degree 
angle  as  shown.  After  this,  I cut  a hole 
in  the  hood  and  fastened  the  light  on  it.  I 
then  attached  one  wire  from  the  light  to  a 
switch  and  from  the  positive  pole  of  the 
battery,  to  the  switch.  I ran  the  other  wire 
to  the  radiator  and  soldered  it  on  so  as  to 
secure  a good  connection. 

My  friend  states  that  the  light  is  giving 
him  excellent  service. 

Contributed  by  BILL  HOWARD. 


Second  Prize  $15.00. 

GAGE  FOR  INDICATING  LOW 
SUPPLY  OF  OIL. 

The  numbers  in  the  diagram  represent 
the  following:  1 — Battery;  2 — Wire  to 

brass  strip ; 3 — Wire  to  light  and  to  bat- 
tery; -I — Electric  light  to  burn  when  the 
brass  plate  5 goes  down  on  the  brass  strip 
6,  when  connection  is  made  and  the  signal 
light  will  burn.  When  the  oil  gets  low  the 
cork  9 will  sink  and  light  lamp ; 10 — The 
chamber  made  of  one  inch  pipe. 

The  disc  5 is  made  of  brass,  and  6 is  also 
made  of  the  same  material.  8 is  a piece  of 
wood  so  it  doesn’t  make  contact  with  10. 
7 is  a bolt  or  screw  with  which  it  is 
fastened.  The  screws  have  gum  washers 
around  the  bolts,  and  also  on  the  outside. 
11  will  fit  in  the  transmission  of  the  Ford 
car.  Just  screw  one  of  the  lower  spigots 
out,  and  screw  this  in.  Precaution  should 
be  taken  to  get  the  right  position  of  the 
cork,  and  after  it  is  set  correctly,  it  will 
work  properly.  The  stem  must  have  tw'O 
nuts  on  it  to  adjust  it  up  and  down. 

Contributed  by  WALTER  STINE. 


A Useful  and  Practical  Wrinkle — an  Electric 
Aiarm  to  Indicate  “Low”  Oil  in  the  Engine 
Crankcase. 


Third  Prize  $10.00. 

PREVENTING  WASTE  BY  EVAPO- 
RATION. 

The  materials  of  which  it  is  constructed 
are  easily  procured  from  the  workshop 
scrap-pile.  A piece  of  inch  brass  rod, 
54th  inch  long  (Fig.  2),  is  drilled  length- 
wise tvith  a 3/16th  inch  drill,  and  tapt  with 
a K ioch-18  tap ; one  end  is  then  drilled  for 
a distance  of  %th  inch,  with  a drill. 

Next  take  a piece  of  itich  brass  tubing. 


A Few  Parts  Only  Are  Required  to  Make 
This  Gas  Vent  Which  Prevents  Loss  of  Gas 
by  Evaporation. 


1J4  inches  long  (Fig.  1),  slot  one  end  about 
l/16th  inch  deep  with  a hack  saw,  and  file 
the  other  end  absolutely  square,  as  this  is 
to  be  the  vahe  scat. 

Make  a spiral  spring  by  winding  8 turns 
of  No.  22  gage  hard  drawn  copper  wire 
(phosphor  bronze  best)  on  a %th  inch  di- 
ameter nail  or  rod,  with  a pitch  of  about 
3/32  inch ; fully  compress  the  coil  while 
still  upon  the  rod  and  release  instantly. 

The  other  parts  required  are  a 3/16th 
inch  ball  bearing,  such  as  are  used  in  roller 
skates,  and  a small  piece  of  inch  stove 
bolt,  about  2 whole  threads,  having  a screw- 
driver slot  cut  in  one  end  and  a l/16th  inch 
hole  drilled  thru  it. 

In  assembling,  the  brass  tube  is  inserted 
in  the  54  inch  rod  and  soldered.  The  valve 
seat  and  ball  are  cleaned,  the  ball  placed 
on  the  seat  and  tapt  with  a hammer  (the 
brass  being  soft  will  give),  thereby  forming 
a good  joint.  The  spring  and  screw  are  in- 
serted and  the  whole  assembly  soldered  to 
the  tank  cap  as  illustrated  in  the  photo. 

The  spring  is  adjusted  to  suit  the  user. 
In  the  valves  I made,  they  are  adjusted  to 
open  every  time  two  ounces  of  gas  flows 
out  of  the  tank. 

Contributed  by  C.  H.  OELSCHLEGEL. 


The  principal  thing  to  watch  in  carrying 
out  this  arrangement,  is  to  see  that  the  re- 
sistance coil  is  not  made  so  that  it  will 
draw  enough  current  to  injure  the  battery. 
With  an  ammeter  in  series  with  the  coil 
and  battery  when  making  the  first  test  or 
two,  this  point  can  be  readily  watched  and 
guarded  against,  by  using  a greater  length 
of  wire  or  a smaller  size  of  wire.  A layer 
of  l/16th  inch  asbestos  is  placed  tightly 
around  the  manifold  intake  pipe,  leading 
from  the  carburetor  to  the  engine,  as 
shown,  and  over  this  is  wound  one  or  more 
layers  of  resistance  wire,  if  this  is  avail- 
able. Iron  wire  or  German  silver  could  be 
used  and  several  sizes  may  be  employed, 
such  as  No.  26  to  No.  28,  depending  upon 
what  kind  of  wire  is  used  and  the  voltage 
of  the  battery.  Wrap  asbestos  around  coil. 

Not  over  8 to  10  amperes  are  necessary, 
usually,  with  an  8 to  12-volt  battery.  This 
current  has  only  to  be  turned  on  for  a few 
minutes. 

Contributed  by  H.  SECTOR. 


VACUUM  CARBON  CLEANER. 

The  vacuum  cleaner  helps  the  work  of 
quickly  removing  carbon  from  automobile 
c\dinders.  Scrapers  first  loosen  the  car- 
bon, and  the  vacuum  attachment  is  then 
put  into  the  spark  plug  gap  to  suck  the 
carbon  out. 

Photo  by  EDNA  PURDY.’ 


Using  Vacuum  Cleaner  to  Remove  Carbon 
from  Engine. 


By  FHEILIF  A, 


PROFESSOR  DAVID  LOCKE 
WEBSTER,  well  known  physicist, 
especially  among  college  students, 
certainly  justified  the  title  of  Popular 
Experimental  Science  Lecture  when 
he  commenced  the  series  of  lectures,  on 
March  5,  by  giving  a highly  interesting 


Some  Interesting  Side-Lights  on  X-Rays.  1, 
Shows  Stand  for  Objects  to  Be  Examined 
and  Which  Are  Always  Placed  Between  the 
X-Ray  Bulb  and  the  Fluorescent  Screen  on 
Which  the  X-Ray  Image  Is  Thrown.  The 
Observer,  of  Course,  Stands  on  the  Far  Side 
of  the  Screen — i.e.,  the  Screen  Lies  Between 
the  Observer  and  the  Object  to  Be  X-Rayed. 

lecture  on  the  difficult  subject — “X-rays.” 
The  Masachusetts  Institute  of  Technology, 
famous  for  its  high  standard  of  scientific 
education,  presents  every  year  a course  of 
lectures,  one  a month,  on  various  scientific 
subjects,  these  lectures  being  attended  by 
members  of  physics  and  chemistry  classes 
in  nearby  High  Schools 

The  course  of  lectures  this  year  was 
named.  Popular  Experimental  Science  Lec- 
tures, and  as  was  said,  Prof.  Webster  cer- 
tainly justified  the  title,  dealing  with  the 
broad  subject  of  “X-rays”  in  such  a clear 
and  interesting  manner  that  the  lecture  was 
thoroly  enjoyed  and  understood  by  all  who 
attended.  Prof.  Webster’s  lecture  was  filled 
with  a great  many  experiments  and  also 
with  skillful  touches  of  humor,  now  and 
then. 


Diamonds  Can  Be  Tested  by  Means  of  the 
X-Ray  as  Shown  at  5.  A Set  of  Stone  Steps, 
by  Diffraction,  Turns  a Noise  into  a Musical 
Note,  Fig.  6.  X-Rays,  However,  Are  Only 
Diffracted  by  Very  Small  Particles  or 
Crystals. 


A brief  synopsis  of  Prof.  Webster’s 
speech  is  as  follows : 

Altho  X-rays  are  known  generally  to 
people  in  the  form  of  photographs.  X-rays 
themselves  are  invisible  and  are  only  seen 
by  viewing  them  thru  a fluoroscope  or  a 
screen  coated  with  barium-platinum-cyanide 
crystals.  (See  Fig.  1.)  X-rays  will  pass 
thru  wood  and  metal  in  varying  degrees, 
according  to  the  power  of  the  tube  and  the 
thickness  of  the  object,  but  X-rays  are 
completely  stopt  by  glass.  (Figs.  2 and  3.) 
X-rays  are  not  bent  as  ordinary  light,  but 
are  perfectly  straight  and  thus  produce 
well  defined  shadows.  By  these  shadows 
the  popular  X-ray  photos  are  made  and 
are  now  found  to  be  of  great  use  by  den- 
tists and  doctors  besides  being  used  in 
small  capacities  by  most  every  scientific 
man.  (Fig.  4.)  X-rays,  are  varied  by  the 
circumstances — thus  heavy  substances  stop 
X-rays  more  than  light  ones  and  the  X- 
rays  themselves  may  be  hard  or  soft 
meaning  high  powered  or  low,  depending 
on  whether  the  voltage  applied  to  the  tube 
is  comparatively  high  or  low.  Usually  X- 
ray  photos  are  made  by  direct  shadows 
but  they  may  also  be  made  by  scattered  or 
reflected  rays.  (Fig.  5.) 

By  diffraction,  a set  of  stone  steps  turns 
a noise  into  a musical  note.  (Figure  6.) 
Similarly  with  light  which  is  diffracted 
by  the  diffraction  grating  X-rays,  how- 
ever, are  only  diffracted  by  very  small  par- 
ticles of  crystals.  (Fig.  8.)  X-rays,  the 
same  as  light  and  sound,  have  wave 
lengths  and  vibration  but  very  much 
smaller  than  either  of  these.  The  atoms 
of  an  X-ray  are  so  small  that  if  a drop  of 
water  was  magnified  to  the  size  of  the 
earth  the  X-ray  atom  would  appear  large 
enough  to  see.  The  X-rays  are  high  speed 
electrons,  ionized  by  the  passage  of  a cur- 
rent of  high  voltage  thru  a vacuum. 

We  all  know  or  have  seen  pictures  of 
the  X-ray  tube.  The  green  light  in  the 
tube  itself  is  not  due  to  the  X-rays  but 
merely  the  passage  of  a current  in  a 
vacuum.  The  vacuum  tube  must  have 
reached  a certain  stage  of  exhaustion  be- 
fore the  X-ray  effect  takes  place.  If  a 
tube  of  air  is  slowly  exhausted  and  a high 
voltage  current  past  thru  the  tube,  the  dis- 
charge will  change  from  a plain  loud  spark 
to  different  kinds  of  violet  light  and  then 
to  greenish  light.  At  this  greenish  light 
stage,  when  but  l/100,000th  part  of  the  air 
remains  in  the  tube,  the  X-ray  effect  oc- 
curs. (Fig.  9.)  The  flow  of  ions  is  from 
the  anode  to  the  cathode.  The  cathode  in 


the  X-ray  tube  is  a concave  mirror,  which 
reflects  or  deflects  the  stream  of  ions.  The 
reflected  rays,  called  cathode  rays,  travel  to 
the  side  of  the  tube  and  the  X-rays  are 
produced  by  the  impact  of  the  cathode  rays 
with  the  glass  of  the  tube.  If  a magnet 
is  brought  near  an  X-ray  bulb,  the  cathode 


Fig.  7.  Illustrating  Diffraction  of  Noise 
(Sound)  by  a Picket  Fence.  Fig.  8 Shows 
Arrangement  of  High-Power  X-Ray  Tube 
With  Lens  Holes  in  Plates  and  Position  of 
Crystal  for  Test  by  X-Ray  Diffraction. 

ray  will  be  attracted  or  repelled,  thus 
showing  that  this  ray  is  a current  of  elec- 
tricity. These  rays  travel  fast  enough  to 
go  around  the  world  several  times  in  a 
second.  X-rays,  like  other  branches  of 
science,  are  open  for  new  advances  both  in 
method  of  production  and  use  of  the  ray. 

Prof.  Webster  closed  his  lecture  by  show- 
ing the  beautiful  lighting  effect  of  the 
Coolidge  X-ray  tube.  He  also  stated  that 
any  members  of  the  audience,  interested, 
might  experiment  after  the  lecture  with  the 
extensive  apparatus  he  used  and  many  young 
experimenters  took  advantage  of  this  fact 
to  use  high  priced  apparatus  which  other- 
wise they  could  only  read  about.  Prof. 
Webster’s  lecture  was  so  interesting  and 
so  filled  with  experiments  that  the  hour 
past  only  too  soon  as  it  was  enjoyed  by 
all  his  audience. 


Fig.  9.  Rack  of  Vacuum  Tubes  of  Varying 
Degrees  of  Vacuum  Used  by  Prof.  Webster 
to  Illustrate  Change  of  Discharge  According 
to  Vacuum.  Fig.  11.  Special  Vacuum  Tube 
Used  by  Prof.  Webster  to  Show  That  the 
X-Rays  May  Be  Repelled  or  Attracted  by  a 
Magnet. 


During  the  period  of  the  war,  with  no 
carnotite  exports,  the  greatest  part  of  the 
world’s  radium  supply  has  been  produced 
in  the  United  States.  The  following  table 
shows  the  radium  output  of  the  Standard 
Chemical  Company,  of  Pittsburg,  Pa., 


since  1913,  at  which  time 

radium  was  first 

produced  in  the  United 

States. 

Radium 

Element, 

Grams. 

1913  

2.1 

1914  

9.6 

1915  

1.7 

1916  

5.0 

1917  

7.0 

1918  

13.6 

39.0 

It  is  estimated  that  the  total  radium  pro- 
duction in  the  United  States  to  1919  ap- 
proximates 55  grams  of  radium  element, 
and  this  represents,  probably,  more  than 
half  of  all  the  radium  produced  in  the 
world. 

There  has  been  some  discussion  lately  by 
members  of  the  Bureau  of  Mines  as  to  the 
amount  of  radium  that  can  be  produced 
from  the  carnotite  fields,  as  well  as  sugges- 
tions that  mesothorium,  a by-product  from 
monazite,  should  replace  radium  in  the  lu- 
minous material  which  has  found  extensive 
use  in  the  war  on  airplane  and  ship  instru- 
ment dials,  compasses,  and  many  indicating 
devices,  and  which  will  find  extensive  use 
on  watches  and  clocks,  etc. 

The  estimates  of  Dr.  Moore,  of  the 
Bureau  of  Mines,  are  based  on  a very  in- 


adequate study  of  the  carnotite  region  made 
prior  to  the  war  and  before  the  fields  had 
been  developed  to  any  great  extent.  The 
carnotite  holdings  of  the  Standard  Chem- 
ical Company,  which  are  the  largest  under 
the  control  of  a single  company  or  indi- 
vidual and  comprising  about  350  claims, 
have  been  carefully  studied — in  part  by  sys- 
tematic diamond  drilling — and  this  work 
has  been  the  basis  for  an  estimate  that  at 
the  least  500  grams  of  radium  should  be 
produced  from  carnotite.  This  is  five  times 
greater  than  Dr.  Moore’s  estimate. 

There  is  much  speculation  rife,  however, 
as  to  the  total  radium  supply  available  in 
the  United  States,  and  owing  to  the  rapid 
production  of  the  precious  substance  lately 
it  is  thought  that  our  supply  may  soon  be 
exhausted,  or  at  least  markedly  reduced. 
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The  plan  of  the  solar  system,  which 
is  that  of  a central  sun  encircled  by 
satellites  that  are  far  inferior  to 
their  luminary  in  size,  and  that  move 
about  it  in  orbits  that  arc  almost 
perfect  circles,  is  not  the  only,  nor  in  fact 
even  the  most  general  one  that  prevails 
thruout  the  Universe. 

Sweeping  the  heavens  with  powerful 
telescopes  one  is  astonished  to  find  that 
myriads  of  stars  can  be  separated  into  two 
or  more  physically  connected  suns  that  are 
often,  moreover,  of  exquisitely  tinted  and 
contrasting  hues.  Green  and  red,  orange 
and  blue,  white  and  golden  or  white  and 
blue  pairs  exist  in  profusion,  and  strange 
to  say  there  are  well-authenticated  instances 
of  color  changes  taking  place  temporarily 
within  the  same  system.  A pair  of  white 
stars  has  been  known  to  change  within  a 
few  decades,  first  to  golden  yellow  and 
bluish  green  and  then  to  orange  and  green. 
The  famous  pair  catalogued  as  “95  Hercu- 
lis”  was  noted  to  change  from  green  and 
red  to  a paleish  yellow  and  back  to  the 
original  strongly  contrasting  hues  within 
the  course  of  a single  year,  while  at  an- 
other time  they  shone  as  a perfectly  white 
pair.  At  the  present  time  both  of  these 
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stars  are  strongly  yellowish  in  color.  Such 
changes  in  hue  are  probably  due  to  tem- 
porary disturbances  in  the  atmospheres  of 
the  stars,  possibly  of  an  electrical  nature 
or  due  to  sudden  or  unusual  outbursts  of 
activity,  concerning  the  origin  of  which  we 
are  as  much  in  doubt  as  we  are  of  the 
cause  of  the  sunspot  cycle  and  periodic  va- 
riation in  the  intensity  of  radiation  of  our 
own  sun.  Temporary  changes  in  the  color 
of  the  components  of  double  star  systems 
sometimes  take  place  when  the  two  stars 
approach  their  “periastron’’  or  point  of 
nearest  approach.  Owing  to  the  great  ec- 
centricity of  the  orbits  of  double  stars, 
such  stars  are  anywhere  from  twice  to 
nineteen  times  as  near  to  each  other  at 
periastron  as  they  are  at  “apastron,"  or 
point  of  greatest  departure.  Such  pro- 
nounced changes  in  the  relative  distances 
of  two  physically  connected  suns  would 
produce  marked  changes  in  the  intensity 
of  the  tides  raised  upon  each  of  them  by 
their  mutual  gravitational  attraction  and 


unusual  outbursts  of  gases  or  electrical  ex- 
citement in  the  atmospheres  of  the  stars 
might  cause  very  noticeable  changes  in  the 
color  of  these  stars  as  they  drew  nearer  to 
each  other,  which  would  subside  as  they 
receded  toward  apastron. 

In  addition  to  “visual”  double  or  multiple 
stars,  there  exists  a very  extensive  class  of 
stars  known  as  "spectroscopic  binaries,”  in 
which  the  two  components  are  so  close  to 
each  other  that  even  the  most  (powerful 
telesco[>es  cannot  divide  them!  It  is  only 
from  the  shifting  of  the  lines  of  their 
overlapping  spectra,  caused  by  their  alter- 
nate motion  toward  and  from  the  earth  as 
they  revolve  about  their  common  center 
of  gravity,  that  their  duplex  nature  is  re- 
vealed to  us. 

In  some  instances  one  memher  of  the 
system  is  so  faint  that  its  spectrum  is  not 
visible  and  its  presence  is  disclosed  only 
by  the  shifting  of  the  lines  of  the  bright 
star. 

According  to  Doppler’s  Law,  when  a star 
is  approaching  the  earth  the  lines  of  its 
spectrum  shift  toward  the  blue  end  of  tbe 
.■-pectrum,  and  when  the  star  is  receding 
from  the  earth  the  lines  are  shifted  toward 
the  red  end  of  the  spectrum.  The  amount 


We  Are  So  Used  to  Our  Sun  That  It  Never  Occurs  to  Us  That  There  Are  Other  Worlds  Which  Have  Multiple  Suns.  As  a Matter  of  Fact, 
the  Solar  System  May  Be  Called  an  Exception  as  We  Find  Thruout  the  Stellar  Universe  That  There  Are  Many  Star  Systems  Having 
Two  or  More  Suns.  Herewith  Is  an  Illustration  How  a Planet  of  Such  a Double  Star  System  Looks  to  the  I nhabitants,-— if  Any— ^n  Such 
a World.  The  Two  Suns,  Due  to  the  Tremendous  Mutual  Gravitation  Attraction  Are  Pulled  Into  Elliptical  Shape  as  Shown.  Tremen- 
dous Tidal  Effects  Will  Be  Created  on  the  Planet,  Providing,  of  Course,  This  Planet  Has  Water  as  Our  Earth  Has.  The  Two  Suns 
Also  Give  Rise  to  Peculiar  Shadow  Effects  Whereby  Every  Object  Throws  Two  Shadows  Instead  of  One. 
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Here  We  See  a Repetition  of  the  Planet  Shown  in  Our  Other  Illustration  With  the  Difference  That  the  Two  Suns  Have  Now  Drawn 
Apart  for  a Considerable  Distance.  The  Two  Suns  Rotating  Around  Each  Other  Sometimes  Come  Within  a Few  Million  Miles  To- 
gether and  at  Other  Times  Draw  Apart  for  a Considerably  Greater  Distance.  The  Planet  Attached  to  One  of  the  Suns  Consequently 
Will  Have  the  Peculiar  Phenomenon  of  Having  Two  Suns  Close  Together  in  the  Skies  as  Shown  in  the  Other  Illustration  and  at  Other 
Times  the  Suns  Will  Be  Quite  Far  Apart,  as  Shown  in  the  Above  Illustration.  These  Two  Suns  Give  Tremendous  Tidal  Effects  Upon  the 
Planet  and  Life  if  It  Exists  on  Such  a Planet  Will  Be  Anything  But  Safe  on  Such  a World. 


of  this  shift  can  be  very  accurately  meas- 
ured; and  gives  the  relative  velocities  of 
the  stars  in  their  orbits  directly  in  miles 
per  second.  Knowing  in  addition,  by  ob- 
servation, the  period  of  mutual  revolution 
of  the  stars,  it  is  possible  to  find  the  di- 
mensions of  these  spectroscopic  binary 
systems  compared  to  our  own  solar  sys- 
tem, and  also  the  masses  of  the  stars  com- 
pared to  the  mass  of  our  own  sun.  If  the 
spectrum  of  the  fainter  star  is  not  visible, 
only  the  velocity  of  the  brighter  star  with 
respect  to  the  center  of  gravity  of  the  sys- 
tem can  be  found  and  the  mass  found  for 
the  system  comes  out  too  small.  In  such 
cases  we  can  obtain  only  a lower  limit  for 
the  mass  of  the  system.  Then,  too,  it  must 
be  remembered  that  these  systems  of  stars 
lie  at  all  angles  with  reference  to  our  line 
of  sight,  and  so  we  rarely  see  the  orbits  in 
their  true  form.  The  measured  velocities 
are  as  a result  smaller  than  the  true  ve- 
locities, and  on  the  average  amount  to  only 
sixty  per  cent  of  the  true  orbital  velocities. 
The  calculated  masses  of  spectroscopic 
binary  stars  are,  therefore,  in  general 
only  about  sixty  per  cent  of  the  true  masses. 
Strange  to  say,  it  has  been  found  from 
calculating  the  masses  of  a number  of 
binary  systems,  that  the  combined  masses 
of  the  stars  in  these  systems  do  not  differ 
very  greatly  among  themselves,  nor  as  com- 
pared to  our  own  sun,  tho  in  light-giving 
power  stars  may  differ  hundreds,  thou- 
sands, even  millions  of  times.  For  in- 
stance, there  are  stars  that  give  only  one 
ten-thotisandth  part  of  the  light  of  our 
own  sun,  and  other  stars  that  give  ten 
thousand  times  as  much  light  as  the  sun. 
Still  stranger,  there  are  many  instances  of 
physically-connected  stars  differing  thou- 
sands of  times  in  luminosity,  tho  in  mass, 
or  quantity  of  matter  found  in  the  stars, 
they  differ  only  two  or  three  times.  Why 
this  is  so  remains  one  of  the  great  myste- 
ries of  the  heavens,  and  makes  it  extremely 
difficult  to  give  any  satisfactory  theory  of 
the  origin  of  double-star  systems.  No  the- 
ory so  far  advanced  has  explained  satis- 
factorily why  of  two  suns  physically  con- 
nected and,  therefore,  presumably  originat- 


ing at  the  same  time,  one  should  be  radi- 
ating with  maximum  intensity,  while  the 
other  is  practically  an  extinct  sun,  tho  the 
quantity  of  matter  in  the  two  bodies  differs 
but  slightly. 

In  a few  systems  the  plane  in  which  the 
stars  revolve  passes  so  nearly  thru  the 
earth  that  the  two  stars  temporarily  eclipse 
one  another  during  each  revolution.  Such 
systems  are  referred  to  as  eclipsing  bina- 
ries. To  such  a system  belongs  the  famous 
Algol.  Its  light  waxes  and  wanes  periodic- 
ally with  the  greatest  punctuality  in  a pe- 
riod of  2'^  20*'  48.9“,  owing  to  its  tempo- 
rary eclipse  by  a very  large  but  extremely 
faint  attendant  sun.  The  diameter  of  the 
faint  star  is  slightly  greater  than  the  di- 
ameter of  the  bright  star  which  has  a value 
of  about  one  million  miles.  The  distance 
between  the  centers  of  the  stars  is  only 
about  three  million  miles,  which  brings 
their  surfaces  within  two  million  miles  of 
each  other.  The  masses  of  the  two  stars 
are  in  the  ratio  of  two  to  one,  the  brighter 
and  more  massive  star  being  about  half  as 
heavy  as  our  own  sun,  tho  its  density  is 
only  about  two-tenths  that  of  the  sun. 
The  density  of  the  fainter  star  is  still  less, 
being  only  about  half  that  of  the  brighter 
star.  Very  low  density  for  both  compo- 
nents and  extreme  faintness  of  one  mem- 
ber compared  to  the  other,  appears  to  be  a 
very  general  characteristic  of  closely  asso- 
ciated eclipsing  and  spectroscopic  binaries. 
Among  the  extremely  hot  and  brilliant 
helium  and  hydrogen  stars,  spectroscopic 
binaries  exist  in  great  numbers.  In  fact, 
among  these  types  there  appear  to  be  as 
many  binary  and  multiple  systems  as  there 
are  systems  of  isolated  suns.  Sometimes 
these  close  binary  stars  are  egg-shaped  or 
oval  and  revolve  rapidly  almost  in  contact 
about  their  common  center  of  gravity.  In- 
habitants of  satellites  of  such  a system 
would  see  in  their  heavens  the,  to  us, 
strange  and  startling  phenomenon  of  two 
suns,  each  equal  to  our  own  or  even  great- 
er in  size,  whirling  rapidly  about  each 
other  and  separated  by  a space  comparable 
in  extent  to  their  own  diameters.  Eclipses 
in  such  a system  would  be  of  daily  occur- 
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rence,  and,  if  one  star  were  dark,  would 
produce  for  the  satellite  world  the  same 
effect  of  alternate  day  and  night  that  re- 
sults from  axial  rotation  of  a satellite. 
The  two  hemispheres  of  the  faint  com- 
panion sun  would  be  very  unequally  illu- 
minated owing  to  the  fact  that  the  side 
turned  toward  the  brilliant  sun  would  al- 
ways reflect  its  neighbor’s  brightness  in  ad- 
dition to  shining  with  its  own  compara- 
tively feeble  inherent  light,  while  the  oppo- 
site hemisphere  would  shine  only  by  its 
own  dim  light,  and  would,  therefore,  be  in 
comparative  darkness. 

The  spectroscopic  binaries  generally  re- 
volve closely  and  rapidly  about  their  com- 
mon center  of  gravity ; there  are  to  be 
found,  on  the  other  hand,  among  the  wider 
visual  doubles,  many  systems  wherein  the 
components  are  separated  by  distances 
comparable  to  the  distances  of  the  outer 
planets,  Saturn,  Uranus  and  Neptune,  from 
the  sun.  It  is  evident  that  the  individ- 
ual components  of  such  binary  systems 
could  not  possibly  be  encircled  by  any 
such  extensive  system  of  satellites  as  at- 
tends our  own  sun,  tho  satellites  such  as 
our  own  planet  Earth,  or  the  inferior 
planets  Mercury  and  Venus,  might  con- 
ceivably encircle  the  individual  compo- 
nents of  such  binary  systems  at  distances 
not  greater  than  that  of  the  earth  from 
the  sun.  No  planet  could  safely  exist  at  a 
much  greater  distance  from  one  of  these 
suns  without  being  subject  to  most  dan- 
gerous perturbations  and  disruptive  tidal 
forces  arising  from  the  vicinity  of  the  sec- 
ond sun.  Granted  that  planets  might  en- 
circle one  of  these  suns  at  a distance  ap- 
proximating that  of  Venus  or  our  own 
planet  from  the  sun,  the  inhabitants  of 
such  worlds  would  behold  the  strange  phe- 
nomenon of  two  suns  in  the  heavens,  not 
always  almost  in  contact  as  in  spectro- 
scopic binary  systems,  but  at  one  time 
comparatively  near  and  again  in  opposite 
portions  of  the  heavens  as  is  the  case  with 
the  sun  and  moon  in  our  own  heavens. 
As  the  planet  advanced  in  its  orbit  about 
{Continued  on  page  419) 


CHEMICAL  EFFECTS  OF  THE  ELECTRIC  CURRENT 


Electrolysis  of  So- 
dium Sulfate  Solu- 
tion, Using  the 
Bichromate  Cell  as 
a Source  of  Cur- 
rent. 


SINCE  S i r 
H u m p h rey 
Davy,  work- 
ing ill  the 
laboratory  of 
the  Royal  Institution 
in  London,  more  than 
a century  ago,  first  used 
the  electric  current  for 
chemical  purposes,  the  applica- 
tion of  electricity  to  the  solution 
of  chemical  problems  has  revolutionized 
the  science  and  introduced  a host  of  new 
processes.  In  this  article  we  shall  take 
up  some  of  the  chemical  applications  of 
the  electric  current  which  can  be  carried 
out  in  the  “Home  Laboratory.” 

Source  of  Current:  The  electric  cur- 

rent itself  was  chemical  in  its  origin  and 
is  even  3'^et  for  a myriad  of  purposes. 
W'hen  Luigi  Galvani  late  in  the  eigh- 
teenth century  caused  the  twitching  of  the 
frog’s  legs  in  his  now  historic  experi- 
ment, altho  he  did  not  know  it,  the  pro- 
duction of  the  current  that  caused  the 
twitching  was  due  to  chemical  action. 
Alexander  Volta  soon  after  made  the 
first  electric  cell,  and  from  that  day  to 
this  the  world  has  not  been  without  these 
highly  important  cogs  in  the  machinery 
of  modern  industry.  Lor  nearh^  a cen- 
tury dynamic  electricity  was  unknown 
and  the  only  source  was  batteries. 

In  your  own  laboratory  you  may  be 
fortunate  enough  to  have  direct  current 
from  your  house-lighting  circuit  of  a 
voltage  suitable  for  experimental  work. 
If  the  current  is  alternating,  however,  it 
is  unavailable  and,  even  if  direct,  for 
most  experiments  a considerable  resist- 
ance will  have  to  be  connected  in  series 
with  it.  Therefore,  it  will  be  to  your  ad- 
vantage to  know  how  to  make  a battery 
of  cells  that  will  give  you  sufficient  volt- 
age and  current  for  most  work. 

The  Bichromate  Cell:  This  cell  gives 

the  highest  voltage  of  any  of  them  and  is 
best  for  home  laboratory  work.  If  you 
prefer,  the  containers,  carbons  and  zincs 
for  these  cells  can  be  purchased  but  if 


not,  then  secure  a half  dozen  fruit  jars 
for  the  containers.  Then  dissect  some 
old  worn  out  dry  cells  and  remove  the 
carbons  leaving  the  binding  posts  intact. 
Secure  strips  of  heavy  zinc  equal  in 
length  to  the  carbons  and  about  an  inch 
and  a half  or  two  inches  wide.  To  each 
zinc  solder  a binding  post.  In  each  jar 
place  710  cubic  centimeters  (about  a 
pint  and  a half)  of  water  and  dissolve 
in  it  80  grams  of  chromic  acid.  Then 
slowly  add  with  constant  stirring  45 
cubic  centimeters  of  concentrated  sul- 
furic acid.  Provide  a holding  clamp 
for  each  electrode  and  place  the  zinc 
and  carbon  in  the  jar.  The  clamps  may 
be  made  from  two  strips  of  wood  with 
bolts  and  thumb  screws  at  each  end. 
See  Pig.  1.  A half  dozen  of  these  cells 
connected  in  series,  i.  e.,  with  the  carbon 
of  one  joined  to  the  zinc  of  the  next, 
will  give  sufficient  voltage  for  a 
large  number  of  experiments. 
When  these  cells  are  not 
in  use  the  zincs  must  be 
removed  from  the  jar 
or  they  will  soon  be 
eaten  away  and  this 
action  destroys  the 
acid,  too. 
Electrolysis : This 
term  covers  a 
large  number  of 


Charging  a Sim- 
ple Storage  Cell, 
Consisting  of 
Two  Lead  Strips 
in  Dilute  Sulfuric 
Acid. 


Producing  Hydrogen  and 
Oxygen  by  the  Electrolysis 
of  Water. 

applications  of  the  electric 
current  but  we  shall  con- 
sider first  the  determina- 
tion of  what  substances 
are  electrolytes  and  what 
ones  are  non-electroh'tes. 
An  electrolyte  is  a com- 
pound that  in  solution  in 
water  will  conduct  the 
current. 

Lor  this  work  a simple 
electrolysis  apparatus  will 


be  necessary  and  it  will  be  fully  as  cheap 
and  much  more  satisfactory  to  buy  one  of 
the  simpler  pieces  from  an  apparatus  com- 
pany than  to  attempt  to  make  one.  In  an 
apparatus  such  as  that  shown  in  Pigure  2 
place  some  distilled  water  and  connect  with 
your  battery  of  cells.  Note  whether  bubbles 
appear  about  either  of  the  platinum  elec- 
trodes. If  not,  the  water  is  a non-con- 
ductor and  as  the  chemist  says  does  not 
ionize,  or  break  up  in  solution  into  small 
positively  and  negatively  charged  particles 
called  ions. 

If  you  have  direct  current  in  your  labor- 
atory of  110  volts,  connect  this  with  your 
electrolysis  apparatus,  having  in  series  with 
it  a 40-watt  lamp.  Then,  whenever  you 
have  an  electrolyte  which  ionizes  to  any 
great  extent,  enough  current  will  pass  to 
light  the  lamp. 

Next  p'ace  in  your  apparatus  a little  al- 
cohol (denatured  will  be  satisfactory)  and 
pass  the  current.  Is  it  an  electrolyte?  Re- 
peat using  a little  glycerin  dissolved  in 
water.  Result?  Rinse  out  the  apparatus 
and  place  in  it  solution  of  sugar.  Deter- 
mine whether  this  conducts  the  current. 
Prepare  a solution  of  acetic  acid  and  water, 
or  vinegar  and  water,  and  try  to  pass  the 
current.  You  will  have  better  success  in 
this  case  but  still  there  will  not  be  much 
evidence  of  action.  These  substances  are 
all  organic  and  one  of  the  distinguishing 
characteristics  of  such  compounds  is  that 
they  are  non-elcctrolytes. 

Now  rinse  out  the  apparatus  several 
times  and  try  the  action  of  the  current  on 
tap  water  or  spigot.  If  you  see  bubbles, 
it  will  be  due  to  the  presence  of  mineral 
matter  in  the  water.  Indeed,  by  the  quan- 
tity of  current  that  passes  considerable 
can  be  told  as  to  the  amount  of  mineral 
matter  in  the  water. 

In  dilute  sulfuric  acid  (1  of  acid  to  10 
of  water,  alwa3^s  pouring  the  acid  into  the 
water)  you  will  find  a real  electrolyte. 
This  time  close  the  pinchcocks  on  the 
rubber  tubing  at  the  top  of  the  collecting 
tubes  and  allow  the  current  to  flow  until 
a considerable  quantity  of  gas  has  col- 
lected in  each.  Note  that  there  is  about 
twice  as  much  gas  in  one  tube  as  in  the 
other.  Over  this  one  invert  a test  tube 
and  carefully  open  the  pinchcock,  allow- 
ing the  gas  to  rise  into  it.  Quickly  bring 
the  mouth  of  the  test  tube  to  the  flame 
of  a Bunsen  burner  and  a sharp  explosion 
will  follow.  This  gas  is  hydrogen.  Over 
the  other  pinchcock  bring  a glowing 

Making  an  Electrotype  With  a Single  Stor- 
age Cell  as  the  Source  of  Current. 
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splint  and  very  slowly  allow  the  gas  to 
escape.  The  splint  will  be  kindled  into  a 
flame  showing  the  gas  to  be  oxygen. 

Electrolysis  of  Sodium  Sulfate  Solution: 
Prepare  a strong  solution  of  sodium  sulfate 


Clomp  with 
/'Ihumb  scree/ 


The  Students’  Bichromate  or  Chromic  Acid 
Battery  Celi.  Easy  to  Make  and  Yieiding  a 
High  Voitage. 

and  in  it  place  enough  blue  litmus  solution 
to  color  it  distinctly.  Pour  some  of  it  into 
the  apparatus  used  in  the  previous  experi- 
ments and  connect  with  your  battery  or 
direct  current.  Bubbles  will  at  once  ap- 
pear copiously  at  each  electrode  and  very 
shortly  the  liquid  in  one  of  the  tubes  will 
turn  red  while  that  in  the  other  will  be- 
come a deeper  blue.  Reverse  the  connec- 
tions and  in  a few  moments  the  color 
changes  will  also  reverse.  This  is  due  to 
the  fact  that  at  the  cathode,  or  negative 
electrode,  sodium  hydroxid,  a base,  forms, 
while  at  the  anode,  or  positive  electrode, 
sulfuric  acid  forms. 

Other  compounds  may  also  be  tested  in 
the  apparatus  but  do  not  attempt  to  electro- 
lyze sodium  chloride,  for  the  chlorine  liber- 
ated will  attack  the  platinum  and  ruin  it. 

Making  an  Electrotype : Where  a large 

number  of  copies  of  any  publication  are 
to  be  printed  the  soft  type  metal  is  not 
durable  enough  to  give  clean-cut  impres- 
sions. Therefore  copper  electrotypes  are 
made  and  the  plates  become  permanent. 

On  a strip  of  lead  3 inches  by  4 inches 
place  lumps  of  beeswax  and  melt  them 
over  a small  Bunsen  flame.  Allow  the 
beeswax  to  run  evenly  over  the  sheet  of 
lead  and  harden  into  a layer  about  of 
an  inch  thick. 

When  the  wax  is  hard  rub  it  over  thoroly 
with  powdered  grafite,  using  a soft  cloth. 
Dust  the  object  you  wish  to  electrotype — 
example,  some  metallic  souvenir  stamped 
with  an  inscription  and  figure — and  press 
it  firmly  into  the  wax  until  a deep  clean- 
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Electrolysis  Apparatus — to  Be  Used  Either 
with  a Half  Dozen  Cells  or  on  a 110-Volt 
Circuit  (D.  C.)  with  a Lamp  in  Series. 


cut  impression  is  made.  Fig.  3 A.  Now 
dust  this  impression  again  with  grafite  and 
rub  to  a smooth  shiny  surface.  Attach  a 
wire  to  a hole  in  the  top  of  the  lead  strip 
and  be  sure  the  grafite  extends  onto  the 
lead  so  as  to  make  a continuous  conducting 
surface. 

Then  prepare  a copper  plating  bath.  An 
oblong  glass  jar  similar  to  that  shown  in 
Figure  3 is  best.  Fill  this  two  thirds  full 
of  a saturated  solution  of  copper  sulfate, 
prepared  by  shaking  the  pulverized  crystals 
into  a two  liter  bottle  of  water  at  frequent 
intervals  for  a considerable  period.  At 
one  end  of  the  jar,  as  shown  in  Fig.  3, 
hang  the  lead  plate  and  at  the  other  a sheet 
of  copper  having  the  same  area  as  the  lead. 
Connect  these  plates  with  two  gravity  cells 
or  one  storage  cell,  being  sure  that  the  lead 
plate  is  joined  to  the  negative  pole.  Allow 
the  current  to  flow  for  at  least  24  hours, 
and  48  will  be  better.  A small  steady  cur- 
rent for  a long  period  of  time  will  give  a 
firm,  evenly  deposited  layer  of  copper  on 
the  grafite  surface. 

At  the  end  of  the  period  remove  the  lead 
plate  and  very  carefully  strip  off  the  layer 
of  copper,  having  first  immersed  it  in  hot 
water  to  loosen  it  from  the  wax.  To  make 
the  electrotype  permanent  it  will  require 
backing  with  melted  tin.  To  do  this  make 
a small  form  from  molding  clay  of  the 
exact  size  of  the  electrotype  and  about  a 
quarter  of  an  inch  in  depth.  Make  the  bot- 
tom perfectly  smooth  and  horizontal.  Place 
the  electrotype  face  down  in  this  form 
being  careful  to  have  the  edges  fit  tight  up 
to  the  sides.  Place  the  form  in  an  oven  and 


A Peculiar  and  Very  Practical  Stunt  for  the 
Home — Cleaning  Siiverware  in  an  Aluminum 
Pan. 


bring  the  temperature  about  as  high  as  it 
is  possible  to  get  it.  In  an  iron  dish  melt 
some  tin  over  a Bunsen  burner  and  care- 
fully pour  it  into  the  mold  until  the  elec- 
trotype has  been  covered  to  a depth  of  54 
of  an  inch.  Turn  off  the  gas  under  the 
oven  and  allow  it  to  cool.  When  cold  re- 
move the  molding  clay  and  your  electrotype 
will  be  ready  for  use. 

Ink  the  electro  and  take  off  a copy  on 
white  paper. 

The  Storage  Cell:  There  is  no  more  im- 
portant application  of  the  chemical  effects 
of  the  current  than  that  of  the  storage 
cell.  Of  course  this  cell  does  not  store  up 
electricity,  as  many  unthinking  people  sup- 
pose, but  chemical  energy  which  can  be 
converted  again  into  electrical  energy. 

A simple  storage  cell  which  will  enable 
you  to  study  at  first-hand  the  chemical 
action  and  principle  of  it  may  be  very  easily 
made.  A small  battery  jar,  two  lead 
strips,  a battery  stand  and  a 1 to  8 solution 
of  sulfuric  acid  will  be  required.  First 
scour  the  lead  strips  until  they  are  per- 
fectly bright.  Then  immerse  them  in  the 
jar  of  sulfuric  acid  mounted  on  the  bat- 
tery stand  and  connect  to  its  terminals  two 
bichromate  cells.  Allow  the  current  to 
pass  for  5 to  10  minutes.  Disconnect  the 
charging  cells  and  in  place  of  them  insert 
an  electric  bell,  which  you  will  find  rings 
vigorously.  Then  remove  the  lead  strips 
and  you  will  find  that  the  positive  one  is 
covered  with  a chocolate  colored  deposit. 


This  is  lead  peroxid.  The  other  plate  re- 
mains unaffected.  Now  when  these  plates 
are  connected  in  external  circuit  as  they 
were  when  ringing  the  bell,  there  exist  the 
exact  conditions  necessary  for  a simple 


One  of  the  Most  Interesting  Electro-Chemi- 
cal Experiments — that  of  ‘‘Electrotyping.” 
Even  the  Pages  of  This  Magazine  Are  Elec- 
trotyped. 


cell,  i.  e„  two  dissimilar  substances  im- 
mersed in  an  electrolyte  that  will  act  on 
one  of  them  and  not  on  the  other,  or  will 
act  upon  the  two  of  them  in  such  a way 
as  to  set  up  a difference  of  potential.  On 
discharge  both  plates  are  changed  to  lead 
sulfate  and  on  the  charge  again  back  to 
lead  peroxid  and  lead. 

If  you  wish  to  make  a real  storage  cell, 
similar  to  the  one  shown  in  Fig.  4,  obtain 
two  lead  grids  and  a container  from  a 
storage  battery  supply  house.  Make  a stiff 
paste  by  mixing  together  litharge  (lead 
oxid),  dilute  sulfuric  acid  and  glycerin. 
With  a small  spatula  or  wooden  paddle 
press  this  paste  into  the  perforations  in 
the  two  lead  grids.  Insulate  the  two  plates 
from  each  other  by  placing  between  them 
pieces  of  heavy  rubber  tubing  held  firmly 
in  place  by  large  rubber  bands  at  top  and 
bottom.  In  the  container  place  a 1 to  8 
solution  of  sulfuric  acid  and  immerse  in  it 
the  prepared  plates.  To  charge  the  cell  a 
pressure  of  about  3 volts  should  be  main- 
tained across  it  for  several  hours.  It 
would  cost  but  very  little  to  have  the  cell 
charged  for  24  hours  at  a charging  station. 
Such  a cell  will  serve  for  a multitude  of 
laboratory  purposes  and  a number  of  them 
will  make  a very  efficient  and  reliable  bat- 
tery indeed. 

Polarization  of  an  Electric  Cell:  One 

of  the  most  troublesome  features  of  most 
cells  is  their  rapid  polarization,  i.  e.,  the 
decline  of  the  current  owing  to  the  ac- 
cumulation of  bubbles  of  hydrogen  gas  on 
the  negative  plate.  Unless  these  bubbles 
are  removed  they  will  increase  the  resist- 
(Continued  on  page  424) 


fig.  4 


The  Storage  Cell  Represents  the  Storage  of 
Electrical  Energy  in  Chemical  Form.  The 
Energy  Stored  is  Really  Therefore  "Chemi- 
cal Energy” — But  Transforms  Into  Electri- 
cal ' Energy  Upon  Discharge. 
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Part  II — (Conclusion) 


SOME  PRACTICAL  ASPECTS  OF  WATER 
POWER  DEVELOPMENT. 

Referring  to  Fig.  2 several  inter- 
esting considerations  are  outlined 
when  it  comes  to  installing  water- 
wheels and  turbines  (small  or 
large).  At  Fig.  2-A  we  see  a case 
met  with  now  and  then  in  actual  practise 
where  a water-wheel  is  sometimes  located 


to  Comptmte 
EHorsepowes’ 

in  many  of  the  wonderful  hydro-electric 
plants  in  the  western  part  of  the  United 
States. 


The  Accompanying 
Illustration  Shows 
the  Latest  Idea  In 
Overshot  Water 
Wheels  Which,  as 
Can  Be  Readily  Seen, 
Is  Built  of  Steel,  and 
Is,  Further,  Much 
Superior  to  the  Cum- 
bersome, Heavy- 
Running  Wooden 
Wheels  of  the  Older 
Type.  As  May  Be 
Surmised,  These  New 
Steel  Water  Wheels, 
no  Matter  Whether  of 
the  Overshot,  Breast 
or  Undershot  Type, 
Realize  a Much 
H igher  Efficiency 
Than  Ever  Was  Pos- 
sible with  the  Older 
Wooden  Wheel  — an 
Efficiency  of  85  Per 
Cent  Being  Claimed 
for  the  Steel  Wheel. 
TheWaterls  Brought 
to  the  Wheel  in  a 
" D ” - Shaped  Steel 
Flume. 


at  a considerable  distance  from  the  lake  or 
impounding  reservoir  dam.  In  this  in- 
stance the  penstock  or  flume  has  to  be 
closed  and  it  may  be  built  square  or  other 
shape,  of  wood,  but  is  preferably  com- 
posed of  riveted  steel  pipe.  At  first  glance 
this  arrangement  looks  very  odd,  but  _ it 
will  be  evident  that  the  water  will  rise 
without  undue  loss  of  pressure  to  the  same 
height  in  the  gate  box  over  the  water- 
wheel as  that  in  the  lake. 

This  arrangement  has  the  advantage  that 
the  penstock  can  be  laid  along  on  the  ground 
or  very  close  to  it  at  small  expense  while 
realizing  the  full  head  of  the  water  in  the 
lake  or  impounding  reservoir. 

At  Fig.  2-B  the  usual  method  is  shown 
of  carrying  the  water  from  a lake  or  reser- 
voir to  an  overshot  water-wheel.  Here  the 
penstock,  which  may  be  constructed  of 
wood  and  open  at  the  top,  or  else  of  steel 
pipe,  is  carried  along  on  wood  or  concrete 
piers  until  the  point  is  reached  where  the 
desired  head  of  water  is  obtained.  It  will 
be  seen  in  looking  at  this  figure  that  we 
have  gained  considerable  head,  even  tho 
the  penstock  has  usually  to  be  carried  down 
to  the  water-wheel  at  a slight  taper,  as  the 
stream  would  have  reached  the  point  X, 
without  having  developt  any  static  head 
outside  of  its  velocity  head. 

Fig.  2-C  shows  a plan  view  of  a typical 
installation  of  a water  turbine.  For  small, 
low-head  or  lower  pressure  turbines  no 
very  elaborate  penstock  arrangement  such 
as  here  outlined  is  used,  the  turbine  being 
simply  set  on  the  bottom  of  a short  flume 
pit  up  near  the  dam.  In  some  cases  these 
turbines  operate  under  a head  of  but  a few 
feet,  especially  those  of  large  diameter,  and 
where  but  a small  head  is  available.  This 
is  in  contradistinction  to  the  -plan  of  build- 
ing large  dams  in  order  to  impound  a large 
quantity  of  water  at  a high  level  or  run- 
ning extra  long  penstocks  in  order  to  carry 
the  water  to  a point  where  it  could  be  dis- 
charged with  a maximum  head  as  is  done 


It  is  really  wonderful  to  study  some  of 
these  water  power  plant  developments,  and 
many  of  us  have  undoubtedly  witnest  some 
of  these  in  the  “movies”  where  one  can 
often  see  the  iron  or  wooden  penstock  run- 
ning along  over  the  hills  and  valleys  for 
miles  like  giant  snakes.  But  eventually  the 
engineers’  triumph  comes  to  sight  and  the 
long  winding  penstocks  finally  lead  to  a 
precipice  or  steep  embankment,  down  which 
they  shoot  at  an  angle  of  possibly  30  to  60 
degrees  for  a distance  of  anywhere  from 


100  to  700  feet.  The  engineers  have  taken 
care  of  the  pressure  required  to  force  the 
water  thru  the  horizontal  section  of  the 
penstock  up  in  the  hills  by  forming  a suffi- 
ciently large  and  highly  elevated  impound- 
ing reservoir  which  feeds  the  pipe  line. 
But  a mighty  “pressure  head”  is  developt 
once  the  water  starts  falling  thru  the  angu- 
lar pipes  going  down  over  the  hillsides  and 
into  the  hydroelectric  generating  station  as 
shown  in  Fig.  2-D. 

In  any  case  it  is  the  best  practise  to  place 
a good  head  gate  or  valve  near  the  lake  or 
reservoir  where  the  water  passes  thru  the 
screens  into  the  penstock  and  practically 
all  water-wheels  and  turbines  have  valves 
or  gates  located  near  or  on  them  in  order 
to  cut  them  into  or  out  of  service  whenever 
desired. 

Unless  the  water  pressure  is  very  even 
and  the  water-wheel  very  evenly  balanced, 
trouble  is  frequently  experienced  in  driv- 
ing electric  lighting  generators  by  fluctua- 
tions in  the  speed  and  consequently  in  the 
voltage.  There  are  several  electrical 
metlmds  of  overcoming  this,  but  the  major 
portion  of  these  irregularities  in  speed  can 
be  overcome  in  the  prime  mover  and  its 
interconnecting  gearing  if  a little  care  is 
taken. 

At  Fig.  3 a typical  overshot  water-wheel 
electric  plant  is  shown  in  plan  view.  To 
the  main  shaft  of  the  water-wheel  a large 
master  gear  is  fastened.  This  may  drive 
one  or  two  pinions  as  shown,  one  of  these 
driving  a pump  or  other  machinery  thru  a 
cut-off  clutch,  while  the  other  pinion  drives 
a countershaft  carrying  a second  large 
gear.  Meshing  with  this  gear  is  a second 
pinion  fastened  to  a countershaft  on  which 
a belt  pulley  is  mounted.  From  here  a belt 
drives  the  dynamo,  and  in  the  best  ar- 
rangements a second  belt  pulley  on  this 
countershaft  drives  an  automatic  fly-ball 
governor  connecting  to  the  water-wheel 
machinery.  Water-wheel  companies  supply 
these  where  necessary  or  desirable.  Usual- 
ly this  automatic  governor  is  geared  by 
means  of  a chain  or  otherwise  to  the  con- 
trolling mechanism  of  the  gate  or  valve. 


Fig.  3.  This  Shows  How  an  Automatic  Fly-Ball  Governor  Can  Be  Belted  to  the  Main 
Driving  Gears  of  the  Water-Wheel  so  as  to  Control  the  Opening  in  the  Flume  Gate  and 
Thus  Automatically  Regulate  the  Speed  of  the  Water-Wheel  in  Proportion  to  the  Load. 
This  Is  Especially  Desirable  in  Driving  Eiectric  Lighting  Dynamos. 
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FIGURES 


Fig.  5.  This  Iliustration  Shows  the  Various  Practicai  Details  Which,  Aitho  Simple,  Should  Be  Very  Carefully  Watched  in  Building  Home- 
Made  Water-Wheels,  as  Upon  These  Factors  Will  Depend  the  Tightness  and  Leakage  Factor  of  the  Wheel,  the  Efficiency  With  Which  the 

Water  Will  Leave  the  Buckets,  and  Also  the  Rigidity  of  the  Complete  Wheel. 


Thus  as  the  wheel  speeds  up,  indicating  undershot  wheel  is  frequently  used  for  de-  head  of  water,  but  it  seems  from  some 
too  much  water,  the  governor  automatically  velopment  of  small  power  such  as  in  brooks,  other  tests  made  on  the  latest  type  of 
changes  the  size  of  the  gate  opening  slight-  etc.,  but  it  is  the  lowest  in  efficiency  of  the  balanced  all-steel  overshot  water-wheels 
ly,  compensating  for  the  over-speed  by  re-  three.  The  breast  wheel  is  employed  in  that  these  wheels  can  realize  an  efficiency 
ducing  the  amount  of  water  and  vice  versa,  some  cases  where  a medium  head  only  is  at  full  gate,  even  surpassing  that  of  the 
Many  of  these  water-wheel  electric  plants  available  and  the  overshot  wheel  is  prob-  turbine,  at  least  on  heads  up  to  100  feet, 
develop  a sufficiently  steady  current  from  ably  the  most  efficient  of  any  type  now  in  Moreover,  it  appears  that  the  overshot 
the  dynamo  for  lighting  purposes,  so  that  use.  This  becomes  evident  from  the  fact  water-wheel  of  the  type  just  mentioned 
no  storage  battery  floating  across  the  line  that  practically  one-half  of  the  buckets  on  can  show  a very  high  efficiency  under  re- 
is  necessary.  the  overshot  wheel  are  constantly  in  use,  duced  gate  openings,  which  is  not  the  case 

Where  the  plant,  however,  causes  flue-  aitho  not  all  of  them  are  full  of  water.  In  with  the  water  turbine.  The  turbines  fall 
tuation  in  the  voltage  and  thus  flickering  the  breast  wheel  only  about  one-quarter  off  very  rapidly  in  efficiency  and  lose  about 

one-half  their  efficiency  in  con- 


in  the  lights,  which  cannot  be 
gotten  rid  of  by  changes  in  the 
driving  machinery  proper,  one 
of  the  best  solutions  is  to  float 
a storage  battery  across  the  line. 
Of  course  where  a storage  bat- 
tery is  to  be  used,  the  dynamo 
must  deliver  direct  current. 

While  on  the  subject  of  water- 
wheel dynamos,  two  or  three 
important  points  should  he  men 


UHDERSHOT  WHEEL 


OVERSHOT  WHEEL 


BREAST  WHEEL 

neuREd- 

tioned.  One  of  these  is  that  for  This  Diagram  Shows  the  Three  Principal  Types  of  Water- 


verting  the  horsepower  of  the 
water  into  mechanical  power  on 
the  shaft,  when  the  water  sup- 
ply fed  to  it  is  reduced  to  about 
one-half. 

BUILDING  YOUR  OWN  WATER- 
WHEEL. 

Fig.  5 gives  a number  of  prac- 
tical details  in  constructing 
water-wheels  especially  of  the 


„ j u i . Wheels — the  Undershot  Type,  Breast  Wheel,  and  Overshot  Type.  , j ^ ^ 

small  dynamos,  where  the  rotat-  xhe  Overshot  Wheel  Is  the  Most  Efficient,  and  Should  Be  Used  home-made  type.  There  are 


Wherever  Possible. 


roughly  two  types  of  wheels 
which  can  be  built — the  wooden 


ing  member  such  as  an  arma- 
ture and  pulley  do  not  have  any 

decided  weight,  so  as  to  give  them  a good  of  the  buckets  are  in  use  and  probably  not  and  the  metal  type.  A third  style  might 
momentum  and  thus  help  to  keep  the  speed  two-thirds  of  these  efficiently,  while  in  the  comprise  a combination  of  steel  and  wood, 
steady  in  driving  from  a water-wheel,  it  undershot  wheel  only  about  one-eighth  to  The  shape  of  the  buckets  both  metal  and 
is  very  good  policy  to  fit  the  dynamo  with  one-tenth  the  total  number  of  buckets  are  wood  are  shown  at  Fig.  5-A,  and  the  care- 
a flywheel  type  of  pulley,  such  as  those  in  use  at  any  time.  ful  design  and  preparation  of  these  parts 

supplied  on  a number  of  dynamos  used  in  For  the  water  turbine  which  is  invariably  spells  the  difference  between  low  and  high 

gasoline  engine  outfits  now  on  the  market,  made  of  steel  with  two  or  more  sets  of  efficiency  in  the  production  of  power  by 

The  heavy  flywheel  pulley  made  of  cast  iron  vanes,  arranged  one  within  the  other,  very  this  means.  Full  details  for  laying  out  the 
or  steel  develops  such  a momentum  or  “live  high  efficiencies  are  claimed  and  elaborate  proper  curves  of  the.  buckets  were  given 
inertia’’  that  it  absorbs  any  slight  irreg-  tests  have  shown  them  to  possess  very  with  all  mathematical  formulae  in  the  arti- 

ularities  or  pulsations  in  speed  in  a well-  marked  operating  conditions  under  full  cle  by  the  writer  which  appeared  in  the 

known  manner,  and  the  voltage  delivered 


by  the  dynamo  is  in  consequence  much 
steadier  than  otherwise. 

In  many  cases,  especially  where  the 
dynamo  is  a small  one,  say  of  a fractional 
horsepower,  the  voltage  employed  is  fre- 
quently 32  or  some  other  value  below  110 
volts,  the  standard  potential  for  all  light- 
ing service.  Owing  to  the  lower  losses  in 
the  line,  such  as  drop  of  voltage,  etc.,  and 
also  to  the  fact  that  a smaller  wire  could 
be  used,  110  or  220  volt  dynamos  are  prefer- 
able, especially  where  the  current  is  to  be 
carried  over  any  appreciable  distance.  Ref- 
erence to  any  good  wiring  hand-book,  such 
as  Cushing’s  Wiring  Manual,  will  at  once 
make  this  clearly  evident.  Where  a low 
voltage  is  used,  such  as  32  volts  and  higher, 
there  is  available  on  the  market  today  a 
great  variety  of  electrical  apparatus  operat- 
ing on  this  potential  such  as  electric  fans, 
sad  irons,  water  heaters,  curling  irons, 
lamps,  toasters,  motors,  etc. 

TYPES  OF  WATER-WHEELS. 

At  Fig.  .4  there  are  shown  the  three  prin- 
cipal types  of  water-wheels,  viz. : under- 
shot, breast  wheel  and  overshot  wheel.  The 


Close-up  View  of  Latest  Type  Riveted 
Steel  Water-Wheel.  The  Amateur  Water- 
Wheel  Constructor  Can  Build  a Very  Ef- 
fective Wheel  from  Thin  Sheet  Iron  or 
Steel  by  Following  the  Idea  Here  Shown, 
Together  With  the  Instructions  Given. 


July,  1916,  number  of  this  journal  and 
which  space  forbids  repeating  here. 

At  Fig.  5-B  several  practical  hints  are 
outlined  for  the  construction  of  the  spokes, 
the  wooden _ buckets,  as  welt  as  the  rims. 
For  one  thing  the  buckets  should  always 
be  very  evenly  spaced  around  the  wheel 
and  they  should  also  be  of  similar  pitch, 
otherwise  equal  quantities  of  water  will 
not  be  carried  over  by  the  respective  buckets 
causing  unbalancing  and  vibrating  of  the 
wheel. 

At  Fig.  5-C  there  is  shown  a steel  or 
sheet  iron  bucket  riveted  on  to  wooden  or 
metal  rims  and  a wooden  or  metal  sole, 
as  the  inner  ring  of  the  wheel  is  called. 
For  ordinary  requirements,  especially  on 
small  wheels,  the  shape  of  the  buckets  can 
be  approximated  from  the  illustration  here 
given,  and  in  laying  out  either  the  wooden 
or  metal  buckets  time  will  be  saved  in  mak- 
ing a template  of  the  exact  shape  of  the 
bucket,  which  can  be  laid  along  the  side 
rims  of  the  wheel  and  the  exact  outline  of 
the  bucket  outlined  by  pencil  or  otherwise. 

With  a little  ingenuity  the  sheet  iron 
buckets  can  be  readily  curved  by  hammer- 
(Contimied  on  page  430) 


THE  TES1LA  CLOC 


There  is  always  something  extremely 
novel  and  interesting  in  the  duplication 
of  Dr.  Tesla’s  experiments,  but  it 
seems  that  at  times  such  attempt  is  rather 
difficult.  However,  that  may  be  due  to  the 
particular  care  exercised  by  Dr.  Tesla  in 


•glass  fonit  e'-l'-s'.  2-  copper  su/pftafe  so/i/f/oa.  J-  mefe^/a^s. 
^•ia/pacecf  copper ef/sc.  i'Jewe/  pear/aps  $•  glass tPreoapo/a/er 


Dr.  Tesla  Has  Given  to  the  Amateur  Con- 
struction “Bug,”  a Simple  Idea  Which  He 
U'sed  Some  Years  Ago,  In  Building  an  Elec- 
tric Clock.  The  Clock  Is  Simplicity  Itself 
and  Comprises  a Well-Balanced  Copper  or 
Silver  Disc,  Mounted  So  as  to  Rotate  In 
Two  Jewel  Bearings.  Two  Metal  Electrodes 
are  Placed  on  Either  Side  of  the  Revoluble 
Disc  and  When  Current  Is  Applied,  the  Disc 
Rotates  Very  Slowly. 

having  his  experiments  exact  to  the 
minutest  point,  a feature  which  amateurs 
generally  glide  over.  In  the  case  given 
here,  however,  there  will  be  no  such  diffi- 


culty in  the  making  of  a clock  of  this 
nature. 

Not  only  is  the  dock  unique  in  design, 
but  rather  serviceable  if  a constant  E.M.F. 
is  available.  It  makes  an  adorable  clock 
for  the  amateur,  even  tho  it  varies  slightly 
from  correct  time.  This,  of  course,  de- 
pends entirely  on  the  regulation  of  the  re- 
sistance in  the  controlling  circuit. 

A clear  walled  glass  jar  or  celluloid  jar 
is  employed,  a well  balanced  metal  disc  of 
copper  or  silver  mounted  in  such  a way 
that  it  is  free  to  rotate  in  the  centers  of 
two  jewelled  bearings.  These  may  be  ob- 
tained from  a clock  and  easily  inserted  by 
drilling  a hole  thru  the  glass  or  celluloid 
jar  and  securely  mounting  them  therein 
with  a copper  washer  on  each  side  to  pre- 
vent any  escape  of  liquid. 

On  each  side  and  equi-distant  from  the 
periphery  of  this  metal  disc  are  placed  two 
metal  electrodes  similar  in  nature  to  the 
metal  d'\sc,  i.  e.,  either  silver  or  copper. 
On  the  disc  itself  is  fastened  a thin  glass 
thread  pointer  or  a thin  annealed  iron  wire, 
the  latter  being  preferred. 

The  jar  now  is  filled  with  a solution  of 
silver  nitrate  if  a silver  disc  has  been  used, 
or  copper  sulfate  if  a copper  disc  and 
copper  electrodes  have  been  used.  (Elec- 
trodes can  be  copper  strips.)  If  a magnet 
is  now  placed  in  front  of  the  dial  so  that 
its  action  will  take  place  upon  the  thin 
annealed  iron  wire,  the  disc  inside  can  be 
rotated  to  any  desired  position.  Current 
from  several  storage  cells  is  now  turned 
on. 

The  result  is  that  an  electrolytic  action 


takes  place,  metal  being  deposited  on  one 
side  of  the  movable  disc  while  it  is  taken 
off  on  the  other  side  slowly  and  with  re- 
markable regularity.  This  causes  the  disc 
to  rotate  slowly,  due  to  a gravitational  ac- 
tion, and  if  carefully  regulated  a clever 
timepiece  is  the  result. 

The  bluish  color  of  the  copper  sulfate 
solution  makes  a very  pleasing  aspect  in 
a home  or  library,  the  experiment  itself 
being  one  of  the  least  difficult  to  reproduce. 
The  disc  is  about  three  inches  in  diameter 
and  the  electrodes  at  each  end  about  (4  inch 
wide  and  4 inches  long.  About  three  volts 
E.M.F.  will  be  sufficient  if  the  amperage 
is  quite  constant. 

According  to  Dr.  Tesla,  a slow  deposit 
is  more  desirable  and  for  this  reason  a 
very  narrow  plate  will  answer  the  purpose. 
If  a wider  plate  should  have  been  used 
and  the  disc  rotate  too  rapidly  when  cur- 
rent is  applied  to  the  terminals,  the  elec- 
trodes of  both  sides  may  be  coated  with 
paraffin  so  that  but  a thin  space  which  is 
cleaned  of  this  paraffin  will  be  effective. 

The  plate  should  be  slightly  wider  than 
the  thickness  of  the  disc  itself.  The  disc 
could  likewise  be  used  as  one  electrode  and 
instead  of  the  two  end  strips  only  one 
would  be  employed. 

Another  essential  is  that  the  bearings 
should  be  made  non-corrosive  and  at  the 
same  time  it  would  be  better  to  lubricate 
them  with  a small  drop  of  watch  oil.  Then 
when  the  jar  is  filled  with  the  electrolyte, 
the  oil  will  be  retained  in  the  bearing  zone 
preventing  a deposition  of  metal  upon  this 
zone  and  corrosion  to  a great  extent. 


THIS  CILOCK  TEILILS  TIME 


necessary,  but  in  any  case,  the  thickness  of  get  to  eat  their  lunch  in  arguing  as  to  how 
this  material  will  have  no  more  effect  on  the  bugs  move  over  the  dial.  In  five  min- 
weakening  the  magnetism  than  the  same  utes  you  can  hear  about  14,000j4  explana- 
thickness  of  air.  tions  of  how  the  bugs  tell  the  time, — includ- 

This  clock  has  proven  a great  attraction  ing  “psychical  force”!*?!! 


luiiminiiiiiiniiiiiiiiiiiiniiiiiiiiimimiiiiuiiiiiiiiuiiiit 

Thomas  Reed  Used  to 
Tell  Us  Long  and 
Lustily  About  His 
Clocks,  — Electrical, 
Mechanical  and  Other- 
wise, But  One  of  the 
Simplest  and  Most 
Novel  Clocks  Which 
the  Average  Electro- 
Mechanical  “Bug”  Will 
Probably  Like  to  Build, 
Is  This  Real  “Bug 
Clock”  That  Tells 
“Bug  Time.”  As  the 
Detailed  Diagram 
Shows,  an  Ordinary 
Clock-Work,  One  From 
an  Alarm  Clock  Will 
Do,  Is  Used,  on  the 
Outer  Hands  of  Which 
Two  Fairly  Strong 
Steel  Magnets  are 
Placed.  The  Two  Iron 
Bugs  Can  Be  Easily 
Made  and  Colored. 

tnililiiiiiiiiiiiiuiiiiiiiiiiitimiiiimiiitiiiiiiiiiiiiiiiimiiii 


We  recently  noted  in  a jeweller’s  show 
window  an  interesting  clock  which  was 
labelled  with  the  startling  sign,  “This  Clock 
Tells  ‘Bug’  Time!”  and  while  the  idea  in- 
volved is  almost  as  old  as  Methuselah,  the 
action  of  the  device  is  very  novel  and  pleas- 
ing. 

No  doubt  some  of  our  readers  have  seen 
similar  clocks  in  their  home  towns  and 
cities.  The  clock  in  question  comprises  a 
regular  clock  work  movement  mounted  in  a 
wooden  cabinet,  about  12  inches  square  by 
8 inches  high.  The  top  of  the  cabinet  was 
closed  by  an  aluminum  dial  plate,  or  this 
might  be  brass,  or  any  other  non-magnetic 
metal  or  material.  The  clock  may  be 
mounted  on  a sheet  of  glass  suspended  on 
cords  or  wires  well  in  the  foreground,  so 
as  to  show  that  no  electrical  or  other  form 
of  energy  is  connected  with  the  clock. 
Under  the  aluminum  dial  plate  on  the  top 
of  the  clock  the  hands  of  the  movement  re- 
yolve_  in  their  usual  procession.  The  hands 
in  this  case  may  have  to  be  made  a little 
stronger  than  usual,  as  on  the  outer  end  of 
each  there  is  mounted  a small  steel  magnet. 
These  magnets  act  on  the  two  iron  “bugs” 
which  tell  the  time.  As  will  be  seen  from 
the  illustration,  the  “minute  bug”  moves 
around  on  the  outer  circle  of  the  dial,  while 
the  “hour  bug”  moves  around  on  the  inner 
circle  of  the  dial.  The  aluminum  of  the 
dial  can  be  as  thin  as  1/64  of  an  inch  if 


in  store  windows,  and  can  be  used  in  prac- 
tically every  business,  such  as  drug  stores, 
jeweller’s  stores,  etc.  The  people  like  to 
watch  the  little  “minute  bug”  as  he  slides 
along  from  minute  to  minute,  and  besides 
they — the  people,  not  the  bugs — almost  for- 


Well,  here  is  your  chance  to  do  a little 
fooling  of  your  own.  Undoubtedly  you  can 
find  many  improvements  which  will  make 
the  action  of  the  “Bug  Time”  clock  more 
smooth,  such  as  placing  little  rollers  in 
miniature  iron  bugs,  etc. 
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Why  tlhe  Telephome  Howl 

LSHPILEY  FYEE 

Professor  of  Physics,  Washington  University,  St.  Louis,  Mo. 


Few  telephone  users  are  unfamiliar 
with  the  fact  that  when  the  mouth- 
piece of  the  transmitter  is  held  against 
the  telephone  receiver,  in  the  position 
usually  assumed  by  the  human  ear,  a 
piercingly  shrill  musical  note  is  usually 


emitted — quick  action  generally  following  a 
slight  tap  of  the  receiver  against  the  trans- 
mitter. 

The  phenomenon  is  easily  explained.  Fig. 
1 shows  the  essential  parts  of  the  tele- 
phone system.  The  transmitter  is  repre- 
sented by  T,  the  receiver  by  R.  Sup- 
pose the  battery  is  delivering  a current 
thru  the  transmitter,  the  primary  of  the  in- 
dicated transformer,  and  the  closed  key  k. 
Suppose  the  receiver  is  on  a closed  circuit 
with  the  secondary  of  the  transformer — no 
battery  included.  If  the  resistance  of  the 
carbon  contacts  in  the  transmitter  be  al- 
tered by  a slight  blow  against  the  trans- 
mitter case  the  current  in  the  primary  will 
be  altered,  which  will  induce  a current  flow 
in  the  secondary.  This  induced  current 
sets  up  a vibration  of  the  receiver  diafram 
which  sends  an  air  disturbance  over  against 
the  transmitter  diafram.  The  resulting 


Fig.  2.  Arrangement  of  Oscillograph  Mirror 
Between  Two  Poles  of  Powerful  Field  Mag- 
net. The  Mirror  is  Mounted  On  the  Two 
Wires  Carrying  Current  from  the  Test  Cir- 
cuit— These  Wires  Tend  to  Twist  and  Swing 
the  Mirror  Beam  Over  a Scale. 

varying  pressure  on  the  carbon  granules 
alters  the  resistance  of  the  transmitter  cir- 

Tree® 


cuit,  and  the  whole  sequence  of  events  just 
described  is  repeated,  the  two  diaframs 
maintaining  a to-and-fro  vibration  under 
their  mutual  excitation. 

The  current  in  the  transmitter  circuit 
never  changes  its  direction  of  flow;  it 
merely  strengthens  and  weakens,  or  pul- 
sates. The  induced  current  in  the  receiver 
circuit  is  an  alternating  current  reversing 
its  direction  of  flow  in  accordance  with  the 
rising  and  falling  of  the  current  in  the  pri- 
mary of  the  transformer.  The  writer  has 
used  an  oscillograph  to  study  the  way  in 
which  these  currents  vary.  The  current  to 
be  studied  is  past  thru  a loop  of  wire 
stretched  between  the  poles  of  a powerful 
magnet.  As  the  current  varies  in  strength 
the  loop  twists  to  and  fro,  and  a tiny  mir- 
ror attached  to  it  waves  a reflected  beam  of 
light  to  and  fro  on  a photographic  film  or 
plate  that  is  moving  rapidly  at  right  angles 
to  the  direction  of  motion  of  the  light-spot 
on  the  plate.  Upon  developing  the  film,  or 
plate,  one  obtains  a wavy  line  whose  shape 
registers  the  change  in  strength  of  the  cur- 
rent in  the  loop  of  the  oscillograph.  See 
Fig.  2. 

Fig.  3 is  an  oscillogram  of  the  high  fre- 
quency alternating  current  in  the  receiver 
circuit.  A second  loop  in  the  oscillograph 
made  it  possible  to  take  on  the  same  film  a 
simultaneous  record  of  the  current  from 
an  alternating  dynamo  yielding  57  cycles 
per  second.  The  superposition  of  these  two 
records  makes  it  clearly  evident  that  the 
higher  frequency  in  the  receiver  is  1,270 
per  second.  The  current  strength  in  the 
receiver  circuit  is  zero,  as  the  wave  record 
crosses  the  middle  of  the  broad  straight 
line  running  thru  the  middle  of  the  record. 

In  order  to  obtain  an  oscillogram  show- 
ing the  nature  of  the  current  traversing  the 
transmitter,  the  oscillograph  was  connected 
to  the  terminals  of  the  non-inductive  re- 
sistance, r (Fig.  1).  Figure  4 is  the  in- 
teresting record  obtained.  The  striking 
feature  is  the  wide  range  of  fluctuation  in 
the  unidirectional  current.  Whereas  a 
Weston  direct  current  ammeter  in  the 
transmitter  circuit  registers  0.50  of  an  am- 
pere, the  minimum  values  of  the  current 
(as  reckoned  from  the  straight  line  of  zero 
current)  are  only  eight  per  cent  of  the 
maximum  values.  The  ammeter  registers  a 
sort  of  average  current.  The  current  falls 
almost  to  zero  as  the  diafram  of  the  trans- 
mitter swings  outward,  and  then  as  an  air 
wave  pushes  it  in  against  the  carbon 
granules  the  current  rises  to  a value  12j^ 
times  larger.  Corresponding  to  the  1,270 
cycles  per  second  of  the  receiver  circuit, 
there  are  1,270  pulsations  per  second  in  the 
transmitter  circuit.  That  is,  the  current  in 
the  transmitter  rises  from  its  least  value  to 
its  greatest  value  in  about  1/2500  of  a sec- 
ond, and  in  the  next  1/2500  of  a second 
falls  to  its  original  small  value.  To  the  un- 
initiated it  may  appear  marvelous  that  our 
electrical  devices  permit  us  to  study  what 


transpires  in  a few  ten-thousandths  of  a 
second. 

The  “howling”  will  continue  even  with  as 
much  as  80,000  ohms  in  the  receiver  circuit. 
The  human  body  itself  may  be  introduced 
across  a gap  in  the  receiver  circuit  and  the 
“howling”  may  be  induced  without  painful 
physiological  results,  altho  the  voltage  is 
considerable.  As  measured  on  a sensitive 


Fig.  3.  This  is  An  'C(sci?\ogram  of  the 
High  Frequency  Current  in  the  Telephone 
Receiver  Circuit. 


alternating  current  ammeter  the  current 
strength  in  the  receiver  circuit,  with  no  re- 
sistance other  than  the  receiver  and  the 
transformer  secondary  present,  is  about 
1/200  of  an  ampere.  There  are  then  pres- 
ent 2,000  ohms  resistance  and  considerable 
inductance. 

These  results  should  prove  interesting  to 
those  who  wish  to  use  the  device  as  a gen- 
erator of  high  frequency  currents  where 
the  usual  type  of  sinusoidal  current  is  not 
necessary. 


Fig.  4.  In  This  Oscillogram  a 57-Cycle, 
Large  Curve,  Alternating  Current  is 
Shown  Superimposed  On  the  Record  of 
the  Telephone  Receiver  Current,  Demon- 
strating That  the  Latter  Has  a Frequency 
of  1,270  Cycles  Per  Second. 


Malie  Good  BaMeries 


While  reading  the  editorial  in  the  June 
Electrical  Experimenter  on  “Tree  Wire- 
less”, the  thought  came  to  me : Why  not 
use  trees  for  batteries,  as  they  probably 
have  electrical  currents  in  them  the  same 
as  the  human  body?  So,  acting  under  this 
impression,  I proceeded  to  make  experi- 
rnents  which  would  possibly  prove  my  sus- 
picions correct. 

I found  by  driving  a nail  in  the  trunk 
of  a tree  four  or  five  feet  above  the  ground 
(however,  this  makes  no  difference  as  to 
height),  and  placing  a rod  in  the  ground 


for  the  other  pole,  I could  get  a compara- 
tively strong  current. 

I first  connected  my  wireless  receivers 
in  series  with  the  nail  and  ground  rod,  and 
finding  the  current  so  strong,  I tried  plac- 
ing a transmitter  in  the  circuit.  I found  I 
could  hear  sounds  surprisingly  well,  the 
transmitter  working  as  well  as  if  it  had 
the  customary  dry  cells.  I then  tried  placing 
an  induction  coil  in  the  circuit,  but  this 
seemed  to  decrease  rather  than  increase  the 
sound,  the  best  results  being  attained  by 
utilizing  the  transmitter  and  receivers  in 


series  with  the  nail  in  the  tree  and  the 
ground  rod.  I also  found  that  carbon  block 
microphones  worked  extremely  well  with 
this  source  of  current,  proving  very  sensi- 
tive. 

A galena  detector  placed  in  series  with 
the  "tree  cell”  and  the  phones  is  extremely 
sensitive  to  jars. 

If  a tree  is  used  which  has  a large  de- 
cayed cavity  in  the  trunk  the  current  is 
made  much  stronger  by  placing  the  ground 
rod  in  this. 

Contributed  by  ORAN  McILVAINE. 
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Science  and  Invention  for  August,  1920 


A Very  Clever  Idea  Showing  How  the  Reciprocating  or  Vertical  Up-and-Down  Motion  Ob- 
tained from  a Windmill  Could  Be  Converted  Into  Continuous  Rotary  Motion  for  Driving  a 
Small  Dynamo.  An  Old  Washing  Machine  Gear-Motion  Does  the  Trick. 


A farmer  lad,  with  a general  liking  for 
things  mechanical  and  more  or  less  of  an 
experimenter  and  inventor,  rigged  his 
mother’s  old  washing  machine  to  the  wind- 
mill in  a novel  way  to  run  his  small  electric 
generator.  The  dynamo  required  a bit 
more  power  to  run  at  top  speed  than  the 
lad  cared  to  exert  for  any  length  of  time 
thru  his  home-made  device. 

So  on  a temporary  platform  next  to  the 
pump  the  washing  machine,  of  the  type 
shown,  was  moved  and  the  handle  con- 
nected to  the  mill  shaft  by  an  upright  pit- 
man and  the  rocker  cross-arm  long  enough 
to  reach  across  the  intervening  space. 

The  dynamo  was  lastened  to  the  plat- 


Herewith  are  instructions  for  making 
Experiment  No.  1.  Procure  a 110-volt  re- 
ducing transformer  which  wil  step  down 
the  current  to  about  14  volts  to  operate 
a spark  coil.  An  old  ignition  coil  from  a 
Ford  car  will  do.  C''nnect  it  up  tc  the 
transformer  as  shown  in  drawing.  Now 
get  a piece  of  heavily  insulated  wire,  re- 
inforced cord  will  do,  and  connect  this  to 
the  coil  as  per  drawing.  If  E rd  coil  is 
used,  binding  prists  must  be  soldered  to 
contacts  and  'hen  turning  to  Fig.  2 solder 
wire  C to  A at  D,  then  solder  wire  C to 
the  base  of  a 75  or  100  watt  lamp  (which 


Mueehs  Dyimainni© 

form  with  lag  screws,  just  under  the  fly- 
wheel of  the  washing  machine,  and  belted 
to  the  same  with  a small  flat  leather  belt. 
The  original  wheel  on  the  dynamo  was  too 
small  for  the  purpose  and  another  of  the 
right  size  to  produce  the  best  results  at  the 
average  speed  of  the  windmill,  put  on  in 
its  place. 

When  this  was  connected  up,  the  pump 
was  disconnected,  and  the  mill  allowed  to 
run  for  several  hours  at  a time.  The  elec- 
tricity thus  generated  charged  a storage 
battery',  consisting  of  several  cells,  located 
in  the  shop  nearby',  and  furnished  a con- 
stant and  dependable  current  of  electricity. 

Contributed  by  DALE  R.  VAN  HORN. 


is  burnt  out)  at  C.  Next  solder  wire  A 
to  base  of  lamp  at  E.  Tape  well  and  when 
the  current  is  turned  on  you  have  a Violet- 
Ray  outfit. 

Directions  for  Experiment  No.  2 : — The 
transformer  and  spark  coil  are  the  same 
as  in  Experiment  No.  1.  Just  a word  about 
Fig.  2.  B is  a flashlight  reflector  and  F 
is  a burnt  out  flashlight  bulb.  The  wire 
A is  soldered  to  reflector  B at  C.  The 
wire  E is  soldered  to  back  of  bulb  F at  D. 
When  the  current  is  turned  on,  the  bulb 
will  light  up  with  a purple  light. 

Contributed  by  C.  S.  WEBB,  JR. 


The  Accompanying  Diagrams  Show  Some  Interesting  Experiments  with  Spark  Coils  and 
Burned-Out  Incandescent  BulbSf  All  of  Which  Are  To  Be  Found  In  Every  Experimenter’s 

Laboratory. 


POCKET  SHOCKING  COIL. 

A screw-cap  shaving  stick  tin  is  cut  thru 
the  middle,  the  halves  separated  as 

shown  at  A,  Fig.  1,  and  the  gap  is  bridged 
by  a 1"  length  of  fibre  tube  that  fits  tightly 
over  the  two  halves  of  the  tin.  These  two 
portions,  insulated  from  each  other,  form 
the  handles  for  taking  the  shock. 

The  coil  heads  are  thick  hard  wood, 
paraffin  waxt,  and  make  a snug  fit  inside 
the  tin.  A hole  is  bored  thru  the 
center  of  each  for  the  core  and  the  front 
head  has  holes  made  and  the  vibrator  fixt 
on  as  shown  in  Fig.  3.  The  other  coil  head 
requires  a small  hole  for  the  start  of  the 
secondary  to  pass  out  thru. 

The  vibrator  is  a 1J4”  length  of  spring 
from  an  alarm  clock  with  a silver  contact 
soldered  or  riveted  on  as  shown.  Bend 
a x y piece  of  sheet  iron  over  the 
\'ibrator  for  the  core  to  pull  on.  Hammer 
it  tight  so  it  does  not  shift. 

The  core  is  formed  of  a bundle  of  soft 
iron  wires  3"  long  and  y in  diameter. 
The  space  between  the  coil  heads  is  2 

After  fitting  the  heads  tightly  on  the 
core,  wrap  three  or  four  layers  of  shel- 
lacked brown  paper  around  it  and  wind 
on  the  two  layers  of  No.  24  S.  C.  C.  wire 
for  the  primary  coil.  The  start  of  the 
primary  winding  is  brought  thru  hole  F, 
Fig.  2,  and  fixt  to  the  vibrator ; the  end  of 
the  winding  is  taken  thru  hole  H and 
then  back  thru  K. 

Over  the  primary  wind  three  layers  of 
shellacked  paper  and  then  put  on  the  secon- 
dary which  consists  of  eleven  layers  of 
No.  36  enameled  wire,  covering  this  again 
with  a further  wrapping  of  shellacked 
paper. 
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This  Shocking  Coil,  Built  Into  a Metal  Shav- 
ing Stick  Container,  Will  Afford  Lots  of  Fun 
for  You  and  Your  Friends.  You  Will  See  the 
Point  More  Quickly  Than  They,  However! 
The  Two  Handles  Are  Formed  by  Dividing 
the  Metal  Case  Into  Two  Pieces,  by  Means 
of  a Fiber  Ring  or  Sleeve. 


Next  bore  a hole  thru  the  fibre  ring  for 
the  flexible  cord  from  the  battery  and  rivet 
a piece  of  springy  brass  strip  about  y 
wide  and  long  diametrically  opposite 

this  hole,  fixing  one  wire  of  the  flexible 
cord  thereto.  This  strip  acts  as  a push 
button  and  controls  the  battery  current. 

Twist  the  bared  ends  of  the  secondary 
winding  over  the  coil  head  at  each  end 
so  that  they  will  make  contact  with  each 
half  of  the  container  when  in  position. 
Smear  some  cement  (a  kind  that  will  stick 
glass  or  iron)  on  the  inside  surface  of  the 
fibre  ring  and  push  in  the  ends  of  the  con- 
tainer leaving  about  half  an  inch  space 
between  them. 

Finally  solder  inside  the  tin  the  stiff 
brass  strip,  C,  which  acts  as  a contact 
pillar,  having  previously  attached  a nut  for 
the  screw  to  work  in  as  shown.  A fairly 
stiff  spiral  spring  made  of  brass  wire  and 
placed  under  the  screw  head  will  prevent 
it  slacking  back  when  in  use  and  is  more 
convenient  than  a lock  nut. 

‘ To  make  it  real  “hot”  wind  on  more  lay- 
ers of  finer  wire  or  use  more  battery  voltage. 

Contributed  by  K.  McLEAN. 


In  Regard  to  Series,  Parallel  and  Series, 
Parallel  Battery  Connections 

In  explaining  the  differences  (in  voltage 
and  current  output  as  well  as  the  difference 
in  internal  resistance  of  cells  connected  in 
any  of  the  above  named  combinations)  to 
my,  classes,  I make  use  of  three  or  four 
small  sticks  each  six  inches  in  length  and 
one  inch  square. 


One  of  the  Best  Ideas  We  Have  Seen  in 
Some  Time  Is  That  Suggested  by  Mr.  Perry, 
Who  in  His  Class-Room  Work,  Makes  Use 
of  Small  Wooden  Sticks,  Each  of  Which 
Illustrates  One  Unit  of  a Battery,  With  a 
Given  Voltage,  Resistance  and  Current  Avail- 
able. By  Placing  the  Sticks  in  Various 
Formations,  the  Relations  in  Different  Bat- 
tery Hook-Ups  Are  Evident  at  a Glance. 

Naturally,  I first  consider  the  Series  con- 
nection, and  draw  a simple  sketch  of  three 
cells  thus  connected,  giving  the  data  per- 
taining to  one  of  the  cells,  (assuming  that 
the  others  have  the  same  characteristics). 

Having  made  the  sketch  and  given  the 
data  I asked  the  question — What  is  the  total 
voltage  and  current  output  of  these  three 
cells?  Of  course  there  appears  to  be  some 
uncertainty  on  the  part  of  the  boys,  as  can 
well  be  expected  when  they  really  do  not 
know — but  such  a question  as  this  is  per- 
fectly proper  because  it  causes  the  boys  to 
think,  and  thinking  is  good  for  them.  I now 


By  W,  Fo  FFIRRY 

produce  the  three  sticks  and  give  them  the 
dimensions  of  one  of  them.  By  placing  the 
sticks  end  to  end,  I ask  “What  is  the  entire 
length  of  these  three  sticks?’’  Everybody 
answers,  because  everybody  knows.  “What 
is  the  width  of  this  long  stick.’’  Exactly  the 
same  width  as  one  stick  of  course.  Having 
thus  got  the  boys  interested,  it  is  a very 
simple  matter  to  explain  to  them  that  the 
length  of  one  stick  will  demonstrate  the 
voltage  of  the  single  cell  and  also  the  in- 
ternal resistance,  while  the  ampere  or  cur- 
rent output  is  represented  by  the  width ; 
having  thus  related  these  things,  the  sticks 
are  placed  end  to  end,  and  thinking  in  the 
terms  of  volts,  current  and  resistance,  the 
boys  thus  can  easily  figure  out  the  output  of 
three  series  connected  cells.  Now  that  the 
boys  can  very  well  figure  out  what  the  out- 
put of  any  number  of  these  cells  may  be,  we 
move  on  to  the  next  step — Parallel  Con- 
nection. 

The  connecting  lines  in  Fig.  1 are  erased 
and  lines  drawn  which  represent  the  three 
cells  as  connected  in  parallel,  the  same  data 
being  used.  To  represent  this  connection 
the  three  sticks  are  placed  side  by  side.  It 
will  be  seen  that  the  length  of  the  sticks 
remains  the  same  as  one  stick — that  the 
width  increases  three  times  and  that  the 
resistance  remains  as  the  length  of  a single 
stick,  therefore  the  voltage  output  of  a par- 
allel combination  is  the  same  as  any  of  the 
single  cells ; that  the  current  output  is  three 
times  as  great  and  by  formula  the  internal 
resistance  is  the  resistance  of  one  cell  di- 
vided by  the  number  of  cells. 

Several  lessons  are  given  to  examples  or 
problems  of  this  type  and  when  it  has  been 
thoroly  mastered  the  third  and  last  type 
is  given  attention. 

The  sketch  5,  the  series-parallel  combina- 
tion is  placed  on  the  board  as  above  and 
the  same  data  applied.  The  boys  then  take 
a few  moments  for  consideration  of  the 
problem  after  which  they  are  asked  what 
their  opinions  of  the  total  output  are.  The 
answers  are  often  surprising  and  the  great 
majority,  much  out  of  the  way.  The  sticks 
again  come  into  play  at  this  point — there 
being  four  of  them  instead  of  three,  as  in 
Fig.  6. 

By  relating  the  lengths  and  widths  of  the 
sticks  with  the  voltage-current  and  internal 
resistance,  the  solution  of  the  problem  is 
very  simple.  The  total  length  is  twice  that 
of  one  of  the  sticks — the  total  width  is 
twice  that  of  one  of  the  sticks — therefore 
the  total  voltage  output  is  twice  that  of 


one  cell — the  total  current  output  becomes 
twice  that  of  one  cell,  while  the  total  in- 
ternal resistance  of  the  combination  be- 
comes by  formula 


Several  of  the  Wooden  Stick  Combinations 
Used  by  Mr.  Perry  to  Teach  His  Students 
“Ohm’s  Law’’  in  Connection  With  Battery 
Circuits,  are  Here  liiustrated.  This  Idea 
Could  Be  Used  Very  Nicely  for  “Home 
Study’’  as  Well. 

r n 

R = ; where  R Unknown  Resist- 

ni 

ance,  r = resistance  of  one  cell,  n = num- 
ber of  cells  in  series  and  iii  = the  number 
of  cells  or  groups  of  cells  in  parallel.  It 
may  be  that  this  is  an  old  method  with 
some  of  your  readers — if  not,  and  you  have 
ever  the  opportunity  to  teach  any  one  the 
methods  of  calculating  outputs  and  re- 
sistances of  combinations  of  cells — just  try 
it. 
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The  following  is  a description  of  a relay 
reverser  that  will  work  on  A.C.  or  D.C. 
Referring  to  the  diagrams,  base  R should 
be  a block  of  wood  2"  x 3"  x Arma- 
ture B,  arm  C,  and  catch  F,  are  all  one 
piece,  cut  from  soft  tin  and  bent  as  shown, 
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This  Simply  Made  “Relay  Reverser’’  Will 
Appeal  to  All  Experimenters  and  Particu- 
larly to  Those  Working  Out  Probiems  in 
Miniature  Electrical  Railway  Train  Control. 
The  Reverser  May  Be  Placed  in  the  Engine 
or  Coal  Car,  So  That  the  Train  Can  Be 
Stopt  and  Reversed  By  Closing,  Opening, 
and  Closing  Again, — Quickly, — the  Main  Sup- 
ply Switch.  Each  Impluse  Turns  the  Switch 
Drum  a Quarter  of  a Turn. 
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with  the  free  end  of  B bent  around  nail  A, 
which  is  driven  into  the  base  R.  The 
ratchet  wheel  K,  which  is  cut  from  tin, 
should  be  l/i"  in  dia.,  and  soldered  to  axle 
M.  Below  K is  a two-section  commutator 
H,  also  secured  on  axle  M.  The  tin  piece 
G.  bent  as  shown  and  fastened  to  the  base 
by  screw  X,  which  serves  to  hold  M ver- 
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tically.  The  brushes  3,  4,  5 and  6 all  bear  at 
right  angles  upon  H.  D is  a low  resistance 
electro-magnet  which  attracts  B.  Thus 
when  posts  1 and  2 are  connected  to  a cir- 
cuit, D attracts  B which  moves  arm  C and 
catch  F.  When  the  circuit  to  D is  opened, 
the  spring  E pulls  back  B and  F turns  H 
one-fourth  of  a revolution. 

To  control  the  direction  of  an  electric 
train  place  the  relay  reverser  in  the  engine 
or  coal  car.  Connect  post  2 with  brush  3. 
Then  remove  the  wires  that  run  to  the 
brushes  of  the  motor  and  connect  one  to 
post  1,  and  the  other  to  brush  5.  Next  con- 
nect the  motor  brushes  to  brushes  4 and  6. 
To  stop  the  train  and  then  make  it  continue 
in  the  same  direction,  the  supply  switch 
must  be  quickly  closed,  opened,  and  then 
closed  again.  To  control  lights  from  a 
great  number  of  places,  and  thus  be  rid  of 
forty-’leven-way  complications,  connect  a 
small  battery  to  D,  using  push  buttons  to 
close  the  circuit  and  brushes  5 and  6 in 
series  with  the  lights.  The  brushes  make 
no  connection  whatsoever  with  the  ratchet- 
wheel.  Contributed  by  PAUL  R.  GROVE 
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NO.  10— POINTERS  ON  IRON  MAGNETIC 
CIRCUITS. 

The  electrical  machinist  naturally 
meets  with  many  problems  in  his 
daily  work  concerned  with  the  build- 
ing and  repair  of  dynamos,  motors, 
electric  lifting  magnets  and  various 
other  magnetic  or  electro-magnetic  mechan- 


All  Iron  Core  Faces  Should  Be  Machined  or 
Filed  Perfectly  Smooth  to  Prevent  Undue 
Magnetic  Loss  at  Such  Joints. 


isms.  The  writer  has  thought  that  some 
pointers  on  the  accuracy  and  general  ar- 
rangement and  construction  of  magnetic 
parts,  such  as  the  cores  and  yokes  of  dyna- 
mos, motors,  etc.,  would  be  welcome. 

Referring  to  Fig.  1,  we  see  one  of  the 
simplest  cases  met  with  in  electrical  ma- 
chine shop  work,  that  comprising  the  aline- 
ment  of  two  magnet  cores  with  their  con- 
necting yoke.  On  small  dynamos  such  as 
fractional  horse-power  machines,  etc.,  it 
does  not  matter  so  much  as  on  larger  ma- 
chines, in  some  ways,  as  to  whether  or  not 
the  ends  of  the  cores  are  very  finely 
smoothed  off,  as  well  as  the  abutting  sur- 
face on  the  yoke.  Strictly  speaking,  ho\v- 
ever,  on  the  small  machine  the  magnetic 
losses  are  comparatively  greater  for  a given 
size  of  air  gap  or  space  between  the  abutt- 
ing surface. 

On  all  good  commercial  makes  of  dyna- 
mos and  motors,  however,  the  abutting  sur- 
faces of  cores  and  yokes,  pole-pieces,  pole- 
shoes,  etc.,  are  very  accurately  fitted,  as 
even  a l/64th"  air  gap  will  mean  a consider- 
able loss  in  the  magnetic  power  of  the  cir^ 
cuit  owing  to  the  extra  magnetizing  energy 
required  in  the  coils  to  force  the  full  quota 
of  flux  lines  across  the  air  gap.  Probably 
this  can  be  better  realized  when  it  is  known 
that  for  a given  size  of  iron  core,  say  at 
the  point  “X”  (see  Fig.  1)  where  the  core 
abutts  the  yoke  member,  that  for  a one 
inch  length  of  the  iron  only  31.2  ampere- 
turns  are  required  in  the  magnetizing  field 
coil,  let  us  say.  For  the  same  dimension 
core  and  if  perchance,  the  core  did  not 
abutt  tightly  and  make  a perfect  fit  against 
the  iron  yoke  member,  but  left  a l/64th  inch 
air  gap  between  them,  then  the  ampere- 
turns  required  lo  force  the  flux  called  for 
in  the  design  of  the  machine  across  this 
air  gap  would  be  12.5  times  that  required 
for  one  inch  length  of  iron  core,  or  370 
ampere-turns.  P'or  a one  inch  air  gap,  800 
times  as  great  a magnetizing  force  in  A.  T. 
would  be  required.  In  the  case  cited,  for 
forcing  80,000  lines  thru  annealed  wrought 
iron,  31.2  A.  T.  are  required  per  inch  of 
length  of  iron  core.  For  one  inch  of  air 
core  or  gap,  24,960  A.  T.  would  be  necessi- 
tated. 

That  is,  a greater  amount  of  ampere- 
turns  or  magnetizing  energy  is  required  in 
the  coil  to  force  the  total  magnetic  flux 
across  an  air  gap  as  short  as  l/16th",  as  is 
required  to  force  the  total  magnetic  flux  thru 
the  whole  iron  magnet  frame.  In  assembling 
the  cast  or  wrought  iron,  or  cast  steel,  cores 
and  yokes  of  magnet  frames,  steel  machine 


screws  or  bolts  are  invariably  used,  and 
never  brass  ones,  of  course,  except  under 
special  conditions  to  be  described  in  con- 
nection with  Fig.  2. 

Referring  once  more  to  Fig.  1,  it  is  often 
found  in  practise  on  dissembling  a dynamo 
or  other  magnet  frame  that  the  abutting 
surfaces  of  the  magnet  members  have  been 
finisht  off  on  a shaper,  leaving  a fine  series 
of  tool  lines  or  grooves  across  the  surface 
which  is  intended  or  at  least,  was  intended 
by  the  designer  to  form  a perfect  magnetic 
juncture  with  the  abutting  surface.  Of 
course  such  a rough  finish  as  this  is  im- 
proper and  it  is  much  better,  when  permiss- 
ible, to  mount  the  part  in  the  lathe  and  turn 
it  down  with  a round  nosed  tool  so  as  to 
be  as  smooth  as  possible,  and  finally 
finish  it  off  with  a fine  file  or  a good 
square  block  and  some  very  fine  emery 
paper.  Or  again,  the  surface  to  be  finally 
finisht  may  be  very  smoothly  milled  down 
in  a milling  machine  or  vertical  boring  mill, 
using  a radial  milling  cutter  of  the  finishing 
type.  Where  small  magnet  members  are  to 
be  closely  fitted  and  no  machine  is  avail- 
able, they  can  be  filed  very  carefully,  finish- 
ing with  a fine  single  cut  file  and  testing 
the  flatness  and  squareness  of  the  surface 
with  a small  steel  square  from  time  to  time. 

HOW  TO  “INSULATE”  MAGNET  FRAMES. 

Taking  up  the  diagrams  at  Fig.  2-A  and 
B,  we  see  two  interesting  cases  where  the 
auxiliary  iron  members  of  motors  and 
dynamos  had  to  be  insulated,  in  the  parlance 
of  the  electrical  machinist.  Of  course,  as 
we  well  know,  there  is  no  insulator  of  mag- 
netism and  the  only  way  to  prevent  the 
ma^etic  flux  from  shunting  around  the 
auxiliary  iron  bars  or  brackets  which  may 
happen  to  abutt  salient  field  poles,  is  to 
space  these  members  away  from  the  active 
poles  by  means  of  brass,  fiber,  zinc  or  gun 
metal  blocks  in  the  manner  shown,  both 
at  Figs.  2-A  and  B. 

In  the  case  illustrated  at  Fig.  2-A,  this 
was  a fan  motor  of  which  many  thousands 
\vere  built  in  a shop,  with  which  the  writer 
was  connected  at  one  time.  The  field  frame 
was  ingeniously  molded  of  cast  iron  with 
four  pole-pieces,  but  only  two  are  shown 
here,  for  simplicity.  The  field  coils  were 
wound  on  forms,  taped  and  slipt  over  the 
pole-pieces,  then  thoroly  shellacked  and 
painted ; finally,  with  a little  pounding  into 
shape  with  a wooden  mallet,  they  formed 
themselves  so  as  to  hold  tightly  in  place 
on  the  field  cores,  in  the  position  shown. 

The  armature  was  of  the  ring  type  and 
rotated  vertically,  the  ceiling  fan  blades 
being  screwed  on  to  the  bottom  of  the 
threaded  shaft.  The  iron  supporting  yoke, 
which  carried  the  ceiling  support  pipe  or 
tube,  also  carried  the  insulated  brush  hold- 
ers. It  will  be  noted  that  under  each  foot  of 


Controlling  Speed  of  Motor  by  Magnetic 
Shunt  and  “Insulating"  Tie  Rods  and  Shafts 
of  Laminated  Iron  Magnet  Frames. 


the  malleable  iron  supporting  yoke  there  is 
placed  a one-half  inch  brass  block,  of  the 
pme  shape  as  the  pole-piece,  and  measur- 
ing about  two  inches  by  three  quarters  of 
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Showing  How  Zinc  or  Brass  Blocks  Are 
Placed  Between  Iron  Magnet  Frames  and 
Bases,  Etc.,  to  Prevent  "Shunting”  the  Mag* 
netic  Flux. 


an  inch,  mean  dimensions.  A brass 
machine  screw,  having  16  threads  to  the 
inch,  was  threaded  1J4"  into  the  pole-pieces 
on  either  side,  as  shown.  These  were 
tightened  up  with  a large  screw  driver 
formed  by  grinding  the  end  of  a large  dis- 
carded file  to  the  proper  shape,  so  that  with 
the  aid  of  a monkey  wrench,  these  screws 
could  be  tightened  up  with  plenty  of  pres- 
sure, as  if  they  ever  vibrated  loose,  the  field 
frame  might  drop  and  kill  someone.  To 
prevent  the  brass  blocks  from  turning,  they 
were  pinned  with  a brass  pin  on  one  side 
of  the  machine  screw. 

The  theory  of  this  arrangement  is  that 
the  active  field  flux  or  the  major  portion 
of  it,  will  pass  into  the  armature  coils  and 
thru  the  armature  core,  and  that  very  little 
of  it  will  leak  up  and  thru  the  brass  blocks, 
and  thus  shunt  around  thru  the  iron  yoke. 
Of  course,  a brass  support  yoke  would  have 
been  a very  good  idea  here,  and  in  fact  at 
one  time  brass  yokes  were  used,  but  this 
material  became  so  expensive,  and  for  sev- 
eral other  reasons,  that  it  was  finally  dis- 
carded and  the  malleable  iron  yoke  adopted 
as  the  standard. 

These  fan  motors  are  still  being  built  in 
large  quantities,  and  the  motor  is  rated  at 
about  one-eighth  horse-power. 

Referring  to  Fig.  2-B,  we  here  come  into 
the  realm  of  both  large  and  small  dynamos 
and  motors,  many  of  which  type  are  still 
in  use  now.  Primarily,  this  is  the  old  Edi- 
son type  of  dynamo  and  the  electrical  ma- 
chinist will  run  into  many  machines  of  this 
type  on  repair  jobs,  but  very  few,  if  any  of 
this  form,  are  being  built  today,  owing  to 
the  large  magnetic  leakage  inherent  in  this 
design. 

In  these  machines,  even  in  such  large  sizes 
as  several  hundred  horse-power,  where  the 
pole-pieces  are  on  the  base,  then  it  has  been 
necessary  to  place  large  zinc  or  brass  blocks 
under  the  pole-pieces  and  between  the  latter 
and  the  base  plate,  for  the  purpose  of  pre- 
venting the  shunting  of  a goodly  part  of  the 
field  magnet  flux  thru  the  iron  base.  The 
writer  remembers  one  of  these  machines 
rated  at  about  1(X)  K.W.  where  the  zinc 
blocks  were  3j4"  thick  and  about  8 by  10 
inches  in  size.  Of  course  on  small  ma- 
chines, the  measurements  of  the  blocks  are 
less  in  proportion.  In  some  machines  of 
this  larger  type,  the  builders  have  taken  a 
chance  and  have  used  steel  bolts,  but  it  is 
apparent  that  brass  screws  should  be  used 
to  fasten  the  poles  to  the  base  frame. 

{Continued  on  page  439) 


This  department  will  award  the  following  monthly  prizes:  First  prize,  $5.00;  Second  Prize,  $3.00;  Third  Prize,  $2.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  toward  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a prize  of  $5.00  is  awarded;  for  the  second  best  idea  a $3,00  prize,  and  for  the  third  best  a prize  of  $2.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $5,00 


1 herewith  submit  to  you  a diagram  of  a 
“Dynamo  Bicycle  Light.”  It  is  easily  con- 
structed for  a few  dollars ; any  old  battery 
case  will  do,  providing  it  is  large  enough 
to  accommodate  a small  dynamo,  besides 
extra  battery. 

A small  wheel  is  fastened  by  bolts  on  to 
the  hub  of  the  rear  wheel  between  the  two 
bars,  and  a small  leather  belt  runs  from  this 
wheel  to  a small  4 to  6 volt  dynamo. 

The  dynamo  should  furnish  about  four  to 
six  volts.  A small  switch  is  attached  on  the 


on  Coaster  Brake  Panama 
of  Bicycle  to  Dynamo 

A Useful  Idea  in  Bicycle  Lights. 


case  to  control  the  current  by  either  battery 
power  or  dynamo ; the  battery  comes  in 
handy  when  pedaling  up  a hill  and  the 
wheel  does  not  go  fast. 

The  current  then  flows  thru  the  lead  wires 
to  your  light. 

Therefore,  I claim  that  this  mode  of 
lighting  bicycle  lamps  is  very  efficient  be- 
cause it  saves  its  owner  a large  sum  of 
money  that  he  would  spend  for  batteries. 

Contributed  by  FRANCIS  LIEGLER. 


Electric  Heaters — Build 


Your  Own 


THIRD  PRIZE,  $2.00 


I am  sending  you  a drawing  of  an  elec- 
tric heater  that  I have  tried  out  by  experi- 
ment to  heat  an  ordinary-sized  room,  and  it 
will  do  it!  It  comprises  an  old  coffee 
can,  square  preferably,  a socket,  an  insula- 
tor or  lead  in  tube,  an  attachment  plug, 
cord,  a nitrogen  bulb,  and  a stand  which 


can  be  cut  out  of  sheet  iron  or  tin.  See 
Fig.  1.  To  make  one  of  those  new-fangled 
reflector  heaters  (see  Fig.  2),  procure  a 
bright  tin  wash  basin  at  the  ten-cent  store. 
A good  size  headlight  reflector,  or  else  a 
hammered  copper  reflector,  will  serve  the 
purpose  admirably.  Next  we  need  the  heat- 


ing coil.  Old  fan  speed  regulator  resist- 
ance coils  are  useful,  after  you  have  cut  out 
some  of  the  wire  to  find  out  just  how  much 
will  be  needed  to  become  red  hot  when  con- 
nected to  the  line.  A porcelain  tube  is  im- 
perative, and  it  can  be  wound  with  several 
yards  of  some  resistance  wire,  such  as  No. 
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Home-made  Electric  Heaters  Are  One  of  the 
Simplest  Devices  to  Make,  But  They  Must  Bo 
Built  Right  If  They  Are  to  Be  Satisfactory, 
and  Especially  Fire-proof.  These  Heating 
Devices  Get  Pretty  Hot  and  They  Should  Al- 
ways Be  So  Designed  as  to  Be  Rigidly  Sup- 
ported Away  from  All  Combustible  Materials. 
Electric  Lamp  Heaters  Have  Been  Adopted 
in  Many  Instances,  and  for  Those  Who  Pre. 
fer  This  Form  of  Heater  There  Are  Special 
Forms  of  Frosted  “Heater”  Lamps  for  Radi- 
ant Heaters  Available  on  the  Market. 


24  to  26  “Climax,”  German  silver,  Driver- 
Harris  No.  193  alloy,  and  especially  “Ca- 
lido,”  a very  good  wire  which  will  not  oxi- 
dize even  with  a temperature  in  air  of  2,000 
degrees  Fahrenheit. 

Contributed  by  RAYMOND  MATCHUN. 
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SIMPLE  EXPERIMENTS  WITH  AN 
ELECTROSCOPE  AND  THORIUM. 

Many  experimenters  in  radio  activity  find 
it  hard  to  buy  material  for  experiments  in 
this  interesting  branch  of  science.  Below 
are  some  experiments  with  substances 
which  are  cheap  and  found  in  every  labora- 
tory. 

Obtain  a new  gas  mantle  from  your 
dealer,  or  a broken  one  from  home.  This 


Slow 

leoi: 

Influence 
of  thoria 

o i'  2 3 -t  s 6 

Divisions 


Simple  Graphic  Chart,  Showing  the  Decreased 
Time  Required  for  Discharging  a Gold-leaf 
Electroscope,  When  Some  Radio-active  Sub- 
stance Such  as  Thorium  is  Brought  Into 
Proximity  to  the  Charged  Members. 


mantle  is  made  up  of  ninety-nine  per  cent 
thoria,  oxid  of  thorium,  and  one  per  cent 
ceria,  oxid  of  cerium.  Grind  the  mantle 
into  a powder. 

Calculate  the  slow  leak  of  your  electro- 
scope by  timing  its  fall  over  two  or  three 
divisions.  Place  some  thoria  on  a piece  of 
paper  under  your  electroscope.  Now,  no- 
tice how  long  it  takes  the  gold  leaf  to  fall 
two  or  three  divisions.  A very  interesting 
graph  of  this  experiment  may  be  made  as 
follows : Suppose  the  slow  leak  of  the 

electroscope  is  one  division  in  six  minutes. 
Place  this  on  the  graph.  Now  under  the 
influence  of  thoria’s  ionizing  power,  sup- 
pose it  falls  two  divisions  in  five  minutes. 
Place  this  on  the  graph  and  a very  neat 
comparison  may  be  made  between  the  slow 
leak  with  and  without  thoria. 

Thoria  is  decomposed  easily  by  treating 
it  with  sulfuric  acid.  Thorium  sulfate  can- 
not be  obtained  from  this  solution  because 
the  sulfate  is  very  deliquescent.  However, 
we  may  obtain  the  white  hydroxid  of  thor- 
ium, ThfHOfj  by  evaporating  nearly  all 
the  acid,  diluting  with  water  and  adding 
ammonium  sulfid.  This  hydroxid  is  insol- 
uble in  excess  of  the  reagent. 

Filter  the  hydroxid  and  dry  the  residue 
on  the  filter  paper.  Then  test  its  radio- 
activity and  chart  your  results  as  you  did 
for  thoria. 

Now  precipitate  thorium  carbonat  from 
the  thorium  sulfate  solution,  by  adding  so- 
dium or  ammonium  carbonat.  This  is  solu- 
ble in  excess  but  is  precipitated  on  heat- 
ing and  allowing  to  stand.  Filter  this  solu- 
tion and  dry  the  residue  on  filter  paper. 
Then  test  and  chart  the  radio-activity  as 
before. 

These  three  charts  may  be  compared  and 
if  the  experiments  were  conducted  care- 
fully, they  will  be  almost  in  the  same 
ratio. 

Contributed  by  R.  K.  INNES. 


MULTIPLYING  FEET  AND 

INCHES. 

Contributed  by  Dr.  W.  A.  Ballou,  Pratt 
Institute,  Dept,  of  Mathematics. 

You  were  doubtless  told  by  your  school 
teachers  that  it  could  not  be  done.  How- 
ever, the  only  thing  that  is  necessary  is 
the  use  of  a third  unit  of  square  measure 
that  we  shall  call  a strip.  A strip  is  an 
area  1"  X 12",  and  so  contains  12  square 
inches  or  one-twelfth  of  a square  foot. 

3 ft.  6 in. 

8 ft.  4 in. 


sq.  ft.  str.  sq.  in. 
24  48  24 

12 


24  60  24 

That  is,  3 ft.  X 8 ft.  = 24  sq.  ft. ; 8 ft. 
X 6 in.  — 48  strips ; 3 ft.  X 4 in.  = 12 
strips ; and  6 in.  X 4 in.  = 24  sq.  in.  But 
12  strips  make  one  square  foot,  so  60  strips 
will  make  5 square  feet  to  be  added  to  the 
24  square  feet,  making  3 ft.  6 in.  X 8 ft. 
4 in.  = 29  sq.  ft.  24  sq.  in. 

We  shall  now  consider  an  example  in 
which  the  number  of  strips  is  not  an  even 
multiple  of  12. 


2 ft.  5 in. 
8 ft.  2 in. 


sq.  ft.  str.  sq.  in. 
16  40  10 

4 


16  44  10 

In  this  case  the  44  strips  are  divided  by 
12,  as  before,  giving  3 square  feet  to  be 
added  to  the  16  square  feet.  The  remain- 
ing 8 strips  are  multiplied  by  12,  thus  re- 
ducing them  to  square  inches.  The  96 
square  inches  so  obtained  are  added  to  the 
10  square  inches  making  106  square  inches 
in  all.  2 ft.  5 in.  X 8 ft.  2 in.  = 19  sq.  ft. 
1.06  sq.  in. 

After  a little  practise  by  this  method, 
feet  and  inches  may  be  multiplied  men- 
tally. For  example,  the  area  of  a table 
top  3'  4"  X 5'  10"  19  sq.  ft.  64  sq.  in. 


CHEMICAL  ORNAMENT. 

Put  three  inches  of  sand  in  the  bottom 
of  a vessel  such  as  a small  glass  globe, 
and  on  the  sand  place  some  pieces  of  the 
copper,  aluminum  and  iron  sulfates.  Over 
this  pour  a solution  of  one  part  sodium 
silicate  to  three  parts  water.  Let  it  re- 
main quiet  for  7 to  10  days,  after  which 
a dense  growth  of  the  silicates  will  have 
taken  place,  in  many  colors.  Then  place 
a rubber  tube  in  the  globe  and  let  a stream 
of  clear  water  pass  thru  the  solution  until 
all  the  cloudiness  has  been  cleared  away. 

Fire  from  Water:  Put  a small  piece  of 

metal  potassium  in  cold  water  and  it 
catches  fire,  it  darts  about  and  splutters 
and  when  near  an  end  it  explodes  with  a 
sharp  detonation.  In  a dark  room  trace 
with  a camel’s-hair  brush  your  name,  with 
water,  trace  this  on  paper  and  put  the  paper 
on  a piece  of  tin,  then  place  a piece  of  the 
potassium  on  the  wet  line  and  it  will  write 
the  name. 

A little  piece  of  phosphuret  of  lime 
placed  in  water  produces  effects  somewhat 
the  same  as  the  above.  It  takes  fire  snap- 
pishly, and  rises  in  gas  bubbles  to  surface, 
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exploding  on  contact  with  the  air  and  as- 
cending in  wreaths  of  smoke. 

Saturate  a lump  of  sugar  with  phos- 
phorized  ether,  and  placing  it  in  warm  wa- 
ter it  will  become  luminous  in  a darkened 
room,  and  by  blowing  upon  it  brilliant  and 
beautiful  waves  of  light  will  be  seen. 

Fire  under  Water:  In  a small  tumbler 

of  water,  at  140  degrees,  drop  two  pieces  of 
phosphorus  about  the  size  of  peas.  Then 
take  a bladder  containing  oxygen,  to  which 
is  attached  a long  thin  tube,  with  a stop- 
cock. Press  the  bladder  gently  and  as  the 
gas  reaches  the  phosphorus  will  take  fire, 
filling  the  glass  with  brilliant  flashes  of 
light  darting  here  and  there  in  the  water. 

Silver  Tree:  Place  a soft  amalgam  of 

silver  into  six  parts  of  a solution  of  ni- 
trate of  silver,  and  four  parts  of  a solution 
of  nitrate  of  mercury.  A beautiful  pre- 
cipitation in  a tree-like  form  is  the  result. 

Contributed  by  EXWYZED. 


HOME-MADE  GEISSLER  TUBES. 

Owing  to  the  war,  the  price  of  Geissler 
tubes  has  advanced  beyond  the  means  of 
most  amateurs  and  the  following  device  is 
a simple  substitute  for  the  same. 

A copper  wire — or,  much  better,  platinum 
— is  fused  in  one  end  of  a glass  tube  which 
has  been  bent  as  shown  in  illustration  and 
whose  dimensions  are  about  8 inches  long 
by  Yi  inch  in  diameter.  Next  pour  about  a 
half  or  a full  teaspoon  of  water  in  the  open 
end  and  manipulate  the  tube  until  the  water 
is  in  the  closed  end  and  then  rotate  the 
other  end  in  a bunsen  burner  until  the  open 
end  gets  quite  small;  in  fact,  so  small  that 
the  wire  which  is  finally  to  be  placed  there 
will  just  slip  in  and  out. 

Next  put  the  end  with  the  water  in  over 
the  burner  and  allow  it  to  boil  until  the 


The  Price  of  Geissler  Tubes,  as  is  Well 
Known,  is  at  Present  Almost  Prohibitive — 
and  the  Present  Article  Dealing  With  a 
Home-made  Vacuum  Tube  for  Illumination 
on  Spark  Coils,  Etc.,  Comes  at  an  Opportune 
Time. 

water  is  most  gone,  then  quickly  insert  the 
wire  and  fuse  it  there.  Now  then  as  the 
tube  cools  the  steam  which  filled  the  entire 
tube  will  condense,  leaving  a vacuum  in  the 
tube,  and  the  result  if  the  directions  are 
carefully  carried  out  is  a serviceable  Geiss- 
ler tube. 

However,  the  tube  must  be  kept  in  a tri- 
angle shaped  condition  or  the  water  will 
short-circuit  the  high  tension  current. 

Another  much  more  commendable  way  is 
to  use  kerosene,  gasoline,  etc.,  instead  of 
water,  as  the  remaining  liquid  is  an  insula- 
tor and  consequently  the  tube  may  be  put 
in  any  position. 

Contributed  by 

LAWRENCE  O.  DENIO. 


NEW  YORK  UNIVERSITY  FIELD 
RADIO. 

The  photograph  here  reproduced 
shows  the  great  interest  manifested 
by  members  and  visitors  in  the  New 
York  Universitiy  Reserve  Officers 
Training  Corps,  members  of  which 
are  hereby  seen  operating  a field  wireless 
set  during  the  recent  drills  held  at  that  in- 
stitution in  New  York  City. 


The  accompanying  photograph  shows  a 
wireless  telephone  used  as  an  aid  to  “fire 
fighters.”  A demonstration  was  recently 
given  in  England  showing  how  wireless 
telephony  can  be  used  in  connection  with 
fire  fighting.  Communication  can  im- 
mediately be  establisht  between  the  scene 
of  the  fire  and  headquarters,  and  additional 
equipment,  ambulances,  doctors,  etc.,  called 
at  once.  This  photo  shows  a member  of 
the  crew  talking  with  headquarters  seven 


munication  over  a distance  of  25  to  100 
miles  could  be  carried  on  accurately  by 
wireless,  even  when  transmitted  and  re- 
ceived from  an  antenna  supported  by  a 15  to 
20  foot  mast  on  a radio  motor  truck. 

Of  course,  the  higher  the  antenna  the 
better  the  results  obtained,  generally  speak- 
ing. It  is  interesting  to  note  in  the  ac- 
companying photo,  how  the  ground  connec- 
tion is  made — this  as  will  be  seen,  was 
formed  of  two  large  wire  masts,  such  as 


Photos  from  Underwood  & Underwood 


New  York  University’s  Fieid  Wireiess — Members  of  New  York  A Demonstration  Was  Given  in  England  Showing  How  Wireless 
University  Reserve  Officers  Training  Corps  Operating  a Field  Telephony  Can  Be  Used  in  Connection  With  Fire  Fighting.  This 

Wireless  Set  During  the  Competition  Drills  Held  There  Recently.  Photo  Shows  a Member  of  the  Crew  Talking  With  Headquarters 

Seven  Miles  Away. 


It  is  to  be  hoped  that  every  educational 
institution  in  the  United  States  will  for 
many  years  to  come,  follow  the  movement 
started  since  the  end  of  the  World  War, 
and  see  to  it_  that  the  young  men  which 
they  are  training  and  will  train  in  the  en- 
gineering and  other  lines,  which  are  so  ex- 
tremelyfyaluable  to  our  army  or  navy  in 
wartime,  are_  thoroly  acquainted  with  the 
military  requirements  of  their  government. 

We  do  not  believe  that  the  military 
training  given  to  members  of  the  university 
and  other  officers  reserve  corps  will  lead 
to  any  undue  aspirations  as  was  the  case 
in  the  past  40  years  in  Germany.  The 
spirit  of  unabated  Militarism  apparently 
there  reached  its  maximum,  but  under  the 
conditions  in  which  we  find  our  own  coun- 
try, and  in  which  way  we  DID  find  it, 
much  to  our  dismay  when  we  had  to  de- 
clare war,  it  is  nothing  short  of  criminal 
and  foolhardiness  to  look  the  facts  in  the 
face  and  not  train  our  own  manhood  so 
that  they  know  how  to  handle  a gun,  what 
a Radio  Set  looks  like,  how  submarines 
may  be  detected  and  located  by  a simple 
telephonic  device,  how  to  aim  a gun  so  as 
to  hit  an  enemy  even  beyond  a mountain, 
the  target  never  being  seen  by  the  gunner, 
etc.,  on  down  thru  the  list  of  military  tactics 
and  maneuvres  which  every  army  and  navy 
man  must  have  some  knowledge  of  to  fulfil 
his  duties  properly.  And  every  one  of  us 
knows  that  these  men  cannot  be  trained  in 
a day,  nor  a month  or  even  six  months. 


miles  away.  A very  good  test,  indeed. 

Thanks  to  the  high  sensitivity  and  reliabil- 
ity of  the  multiple  stage  Audion  detectors 
and  amplifiers  now  available  in  the  radio 
field,  such  work  as  this  can  be  readily  car- 
ried on  without  the  huge  antenna  spreads 
of  a decade  ago,  elevated  to  considerable 
heights.  During  the  World  War,  it  was 
frequently  demonstrated  that  radio-corn- 
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I Anti  Capacity  Winding  vs.  Coil  Effi-  | 
I ciency  By  Oscar  C.  Roos  | 


I Japanese  Radio  Apparatus  | 

1 A Trans-Oceanic  Receiver  | 

I By  F.  J.  Rumford  | 

I The  Simplest  JJook-Up — ByThos.W.  | 
I Benson  and  Chas.  S.  Wolfe  | 

I The  Radiophone  on  Roller  Chairs  | 
I By  Harold  Warren  | 

I Design  of  a Radio  Receiver — Part  2 | 

I By  L.  M.  Clement  | 

I Static  Defeated!  | 

I By  Arthur  H.  Lynch  | 


fine  mesh,  or  other  metal  wire  mesh  which 
is  placed  on  damp  ground,  or  on  grass  or 
other  vegetation,  whenever  possible. 

It  is  also  interesting  to  recollect  that  very 
excellent  results  were  obtained  some  time 
ago  by  American  radio  engineers  who  made 
tests  with  aerial  wires  laid  on  the  ground, 
which  worked  particularly  well  laid  on 
grass,  owing  to  the  fact  that  a first  class 
connection  with  the  earth  was  then  estab- 
lished. In  using  the  antenna  wires  laid  on 
the  ground,  the  regular  earth  connection 
was  generally  employed,  the  ground  wire 
being  connected  to  an  iron  stake  driven  into 
the  earth,  or  else  to  some  earthed  pipes  sys- 
tem. Messages  were  transmitted  over  short 
distances  successfully  in  this  manner,  using 
no  elevated  antenna  whatever,  and  recep- 
tion was  carried  on  over  distances  of  sev- 
eral hundred  miles. 

Later  improvements,  as  carried  out  by 
Dr.  James  Harris  Rogers  and  other  radio 
investigators  have  brought  to  light  the  fact 
that  ground  antennae — either  those  laid  on 
the  ground  or  else  buried  under  the 
ground — will  do  equally  as  good  work,  and 
in  some  cases  give  even  better  results,  than 
the  aerial  elevated  at  a great  height.  One 
of  the  big  outstanding  features  of  the 
ground  antenna,  whether  of  the  surface  or 
buried  type,  is  that  radio  reception  may  be 
carried  on  thru  a very  severe  static  and  in 
fact  in  thunder-storms,  which  is  practically 
impossible  with  other  radio  antennae. 
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In  February  1919, 
he  devoted  his 
attention  to  per- 
fecting a wireless 
telephone  trans- 
mitting appara- 
tus with  power- 
ful generating 
tubes  for  ocean 
use. 

His  tests  were 
made  from  the 
presidential  liner 
George  W a s h - 
ingtoH.  Payne 
took  the  set  on 


the  first  round  trip,  Mr.  Payne,  over  a dis- 
tance of  500  miles  on  May  4,  1919,  sent  the 
first  commercial  message  ever  forwarded 
by  radiophone.  It  read:  “From  U.  S.  S. 
George  Washington  via  Otter  Cliffs,  Me.  4. 
To  Perkins,  242  W.  72d,  N.  Y.  Expect  to 
see  you  Monday  night.  Love.  Signed,  Ted. 
3 :30  p.m.”  On  the  following  day  Secretary 
of  War  Baker  who  was  aboard,  put  on  the 
headset  and  talked  from  a point  200  miles 
out  of  New  York,  to  Asst.  Secretary  of 
War  Franklin  D.  Roosevelt  in  Washing- 
ton. Payne’s  log  says  the  conversation  pro- 
ceeded “as  easily  as  over  an  ordinary  tele- 
phone.” 

Mr.  Payne  and  the  outfit  returned  to 
France  with  the 
ship  to  bring 
President  Wilson 
home  from  the 
peace  conference. 
The  George  Wash- 
ington left  Brest 
June  29.  When  the 
ship  was  1,000  miles 
from  Bar  Harbor, 
Me.,  the  set  trans- 
mitted phonograph 
music  so  distinctly 
that  sailors  in  Bar 
Harbor  dancedto  it. 

However,  on 
July  8,  just  as  the 
Atlantic  fleet  was 
greeting  the  George 
Washington  off 
New  York,  the 
epoch  marking  of- 
ficial conversation 
was  successfully 
held  with  Secre- 
tary Roosevelt  in 
Washington  and 
the  President 
“Was  delighted.” 


The  Wireless  Telephone  on  the 
S.  S.  “Ulua”  Proved  of  Great 
Use  to  Her  Passengers.  One 
of  the  Splendid  Features  of  the 
S.  S.  “Ulua,”  of  the  United 
Fruit  Line,  the  Floating  Palace 
of  the  Great  White  Fleet, 
Which  Arrived  in  New  York 
Harbor  Recently  on  Its 
Maiden  Voyage  from  Glasgow, 
Scotland,  is  Its  Wireless  Tele- 
phone Service.  The  Photo  at 
Top  Shows  One  of  the  Passen- 
gers While  Out  at  Sea,  Con- 
nected With  His  New  York 
Office  by  Means  of  the  “Wire- 
less Telephone.”  Photo  at  Right 
Shows  the  S.  S.  “Ulua,”  the 
Wireless  Antenna  Showing 
Clearly  Between  the  Mast 
Heads.  The  Currents  Received 
on  the  Antenna  Are  Carried 
Down  to  the  Radio  Room  by 
Means  of  a Heavy  Cable. 


A FEW  years  ago,  the  wireless  tele- 
phone was  thought  to  be  merely  a 
delicate  laboratory  apparatus,  re- 
quiring the  very  finest  operating 
conditions  for  its  successful  opera- 
tion, but  the  accompanying  photographs 
show  to  what  an  extent  the  practicability 
of  . the  radiophone  has  been  carried. 

The  first  picture  shows  a recent  arrival 
in  the  United  States,  the  S.  S.  Ulua  of  the 
United  Fruit  Line,  often  called  the  “Float- 
ing Palace”  of  the  Great  White  Fleet, — 
which  recently  arrived  in  New  York 
Harbor  on  its  maiden  voyage,  equipt  with 
the  new  wireless  telephone  shown  in  one 
of  the  accompanying  photographs. 

The  photo  showing  the  radio  telephone 
apparatus  installed  in  the  wireless  cabin  on 
shipboard,  shows  one  of  the  passengers 
while  out  at  sea,  talking  to  his  New  York 
office,  by  means  of  the  wireless  telephone. 
RADIO  SET  THAT  SENT  PRESIDENT’S 
EPOCHAL  MESSAGE. 

A wireless  set  which  for  the  first  time 
made  telephoning  from  sea  possible  and 
which  sent  President  Wilson’s  historic  mes- 
sage across  the  water  to  Washington  is 
now  in  the  research  laboratory  of  the  Gen- 
eral Electric  Company  at  Schenectady 
where  it  was  developed  by  J.  H.  Payne,  Jr., 
a 26-year  old  radio  expert  who  was  called 
from  college  to  help  the  company  to  serve 
the  government  during  the  war.  The  labo- 
ratory group  with  which  he  worked  did 
much  toward  making  wireless  telephony 
possible  between  aircraft,  by  cutting  the 
size  and  weight  of  the  equipment  in  half. 


Photo  in  Lower  Right  Po- 
sition Shows  the  Wireless 
Telephone  Installation  on 
the  S.  S.  “George  Wash- 
ington,” by  Means  of 
Which  President  Wilson 
Was  Enabled  to  Talk 
Across  the  Atlantic 
Ocean  to  Washington,  D. 
C.  When  the  “George 
Washington”  was  1,000 
Miles  from  Bar  Harbor, 
Me.,  Homeward  Bound, 
This  Set  Successfully 
Transmitted  Phonograph 
Music  so  Distinctly  That 
Sailors  in  Bar  Harbor 
Danced  to  It.  The  Set 
Included  a Large  Bank  of 
“Plioton”  Vacuum  Tubes, 
Which,  When  Connected 
Together,  Enable  a Large 
Amount  of  Energy  to  be 
Easily  Controlled  by  the 
Voice. 


two  round  trips  during 
which  not  only  was  the 
set  improved  to  meet 
varying  weather  but  it 
was  duplexed  with  a pair 
of  antennas  on  board 
ship  and  a similar  pair 
at  the  naval  radio  station 
in  New  Brunswick,  so 
that  messages  could  be 
sent  and  received  just  as 
they  are  over  an  ordi- 
nary telephone  without 
switching,  as  had  pre- 
viously been  necessary. 

On  the  return  lap  of 


Photo  Courtesy  of  General  Electric  Co. 
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/N  our  March  issue  we  publisht  a letter 
from  Dr.  Lee  de  Forest,  as  well  as  a 
communication  from  R.  A.  Travers  of 
Washington  Island,  which  is  in  the  South 
Seas.  Mr.  Travers  had  sent  Dr.  de  Forest 
an  audion  bulb  which  had  been  washed 
ashore  after  bobbing  over  a coral  reef,  ter- 
minating its  voyage  of  many  thousand 
miles. 

Dr.  de  Forest  was  so  imprest  by  the  zvon- 
derful  pilgrimage  of  this  little  world  wan- 
derer that  he  suggested  to  us  that  the  occa- 
sion should  be  duly  commemorated  by  a 
fitting  poem  to  the  little  adventurer.  He 
accordingly  thought  the  sum  of  $25.00 
would  be  small  indeed  as  the  price  of  a be- 
fitting monument  to  our  endearing  hero. 

But  we  were  indeed  surprised  as  to  the 
quality  and  quantity  of  the  poems  sub- 

luiiiiiiiiiiiiiiiiiiiiiiiiiiiiinuiiiniiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiiiiiiniiittiTm 

$25.00  Prize  Winning  Audion  Poem 

FLOTSAM. 


“Where  should  this  music  be?  I’  the  air, 
or  the  earth? 

It  sounds  no  more— and  sure  it  waits  upon 
Some  god  of  the  island.” 

— The  Tempest,  I,  ii. 


WAVE-borne,  a fragile  thing  of  glass 
and  wire, 

Past  the  grim  reefs  that  guard  a 
lonely  land. 

The  Audion  drifted.  Balked  of  its  desire. 
The  spent  sea  washed  it  on  the  level 
sand. 

The  island  took  it  to  her  warm  embrace ; 
The  palm-trees  looked  and  wondered : 
“Hail,  shipmate ! 

What  wanderer  are  thou  that  the  swift 
sea-race 

Brings  to  our  isle,  sun-lit  and  desolate?” 

The  power  that  laughs  at  space  was  vibrant 
there ; 

Around  the  wanderer  grew  the  wires 
again ; 

Answer  came  in  the  song  of  upper  air — 
The  new-born  Aerial  of  space-conq’ring 
men : 

“My  thin-faced  master  was  a god  to  me. 
Intent,  deft  - fingered,  author  of  my 
breath 

And  my  quick  hearing — yet  the  ruthless  sea 
Took  him,  and  tost  me  to  a life  in  death. 

Wrenched  from  my  place,  deaf,  blinded, 
flung  aside, 

Wondering  ever  as  I drifted  why 
I could  not  have  gone  down  at  that  same 
tide 

When  my  god  sank — to  die  as  captains 
die. 

Still  at  their  post — dying  before  reply 
Could  reach  us  sinking! — Now  for  me 
the  while 

No  hope,  save  of  escape  from  memory. 
Beached  on  this  murmurous,  fair  Pacific 
isle.” 

Composed  by  Kemper  Hammond  Broadus. 


mitted.  There  were  no  less  than  four  hun- 
dred and  sixty — a glowing  tribute  to  our 
versatile  readers.  Dr.  de  Forest  was 
charged  with  the  arduous  task  of  picking 
the  winners. 

Aside  from  being  one  of  our  great  in- 
ventors, Dr.  de  Forest  is 
also  a poet  of  no  mean  ac- 
complishments; his  selec- 
tions printed  herewith 
prove  this  sufficiently. 

We  can,  of  course,  not 
print  all  of  the  really  good 
poems  submitted — but  we 
are  making  room  for  the 
nine  best  ones.  The  bal- 
ance will  appear  in  the 
September  number.  We 
know  you  will  enjoy  them. 
— Editor. 


Actual  Photo- 
graph of  the 
Audion  Bulb 
Which  Inspired 
These  Poems. 
This  Audion, 
After  Having 


And  buried  in  the  sands  until,  you  drifted 
with  the  tide. 

Or,  on  a gallant  ship,  perhaps,  yours  was 
the  living  glow 

Which  kept  men’s  hearts  aflame  with  hope 
— when  all  around  was  woe ! 

In  answer  to  their  “S  O S”  did  someone 
come  to  save? 

Or  were  you  left,  alone,  to  chant — the 
requiem  of  the  brave? 


We  do  not  know,  nor  can  we  tell,  if  tide 
or  tempest  bore 
Your  tiny  bulb,  so  far  from  home,  upon 
Travelled  for  the  rock-bound  shore; 

Thousands  of  Puj-  fancy  countless  days,  you 

Unharmed  upon  watched  the  ships  go  by— 
a Coral  Reef  on  The  months,  in  idle  drifting  spent,  beneath 
South  Sea  ^ tropic  sky. 


Island. 


“I  thrilled  to  the  touch  of  my  master’s 
hands,  and  the  tidings  that  came  from 
afar. 

While  the  old  tramp  steamer  throbbed 
along,  ’neath  the  cloud-dimmed  North- 
ern Star, 

I hearked  to  the  battle  cruisers  speak  to 
their  lean  destroyer  pack. 

Where  the  thudding  depth  bombs  marked 
the  end  of  a cornered  U-boat’s  track. 
I heard  the  dreadnaughts’  steel-tight  tow- 
ers, where  the  static  glimmers  clung. 
While  the  hurricane  droned  thru  the  phos- 
phor - bronze  with  the  lay  that  the 
storm-god  sung. 

And  I heard  my  masters  call  relief,  ere  I 
sunk  in  the  surging  brine  * 

On  the  black,  black  day  that  we  flung  our 
bow  on  the  horns  of  a floating  mine. 
The  swirling  maelstrom  sent  me  free  when 
the  bursting  boilers  blew. 

And  I went  a thousand  weary  leagues,  ere 
I wandered  here  to  you. 

Ah,  me,  my  masters  wander  still,  where 
the  cold  ooze  currents  stream. 

And  the  dead  men  go  their  silent  ways, 
where  the  ghost-fire  fishes  gleam. 

And  thus  I speak,  while  the  moon  is 
white,  and  the  Southern  Cross  is  high. 
That  the  world  may  know  that  my  masters 
died  as  the  Wireless  Men  can  die !” 
Composed  by  Walter  W.  Stephen. 


Special  Honorable  Mention 

TO  AN  AUDION  WASHED  ASHORE. 


2nd  Honorable  Mention 

THE  WANDERER. 


Only  a wanderer  washed  ashore,  on  the 
beach  of  a white  sand  key,* 

Where  the  warm  night  wind  comes  softly 
in  from  off  the  booming  sea. 

Only  a wanderer  stranded,  where  the 
ghostly  palm  trees  sway. 

But  under  the  spell  of  the  Southern  Cross 
I heard  the  wanderer  say : — 


O little  Audion,  that  sailed  across  the 
mighty  sea, 

A wondrous  tale  of  wandering,  you  could 
reveal  to  me ; 

It  may  be  by  some  careless  hand  that  you 
were  cast  aside — 


You  often  found  a shining  path,  made  by 
the  moonbeam,  bright — 

You  loved  the  silver  stars  that  gleamed, 
all  thru  the  dreary  night ; 

They  seemed  to  be  like  comrades,  there, 
up  yonder,  in  the  blue — 

Who  shared  the  hours  of  loneliness,  and 
longed  to  comfort  you ! 

Sometimes,  by  angry  billows  tost,  in  mo- 
ments fraught  with  fear — 

You  trembled  at  the  thunder  crash,  and 
deemed  the  end  was  near. 

You  mirrored  every  lightning  flash,  that 
rent  black  clouds  in  twain. 

And  wondered  if  your  fragile  bark,  would 
stand  the  awful  strain ! 

Yet,  spite  of  storm  and  sore  distress,  your 
courage  did  not  fail ; 

The  sunshine  always  came  again,  and  you 
forgot  the  gale. 

Urged  on  by  strange,  resistless  force,  you 
westward  sailed,  to  where 
Three  thousand  miles,  or  more  away,  the 
coral  reefs,  lie  bare. 

O weary  little  wanderer,  your  journey,  now 
is  o’er. 

Your  message  from  that  distant  isle, 
sounds  clearer  than  before. 

You  tell  of  power,  unseen,  unknown,  a 
watchfulness  Divine — 

For  all  the  world,  a code,  a creed.  A ten- 
der loving  sign. 

That,  whereso’er  our  paths  may  lead, 
though  veiled  in  mystery — 

The  end  will  find  us,  safe  at  last ; the  voy- 
age— memory. 

Beyond  the  wind,  and  waves,  we  rest,  con- 
tent, because— we  know 
The  Master’s  touch,  will  bring  the  thrill, 
the  Light  of  Long  Ago ! 

Composed  by  Emily  Metcalf. 

{Continued  on  page  456) 


Fas’t  IV 


By  FIERIRE  M.  BOUCMEROH 

FINAL  RECITAL  OF  A MOBILE  SPY  SIGNALING  OUTFIT 


Down  at  the  office  of  the  L.  C.  D.  they 
will  tell  you  of  the  many  startling  cases 
which  involved  enemy  spy  systems  having 
a strong  radio  background.  Some  may  even 
rant  about  the  baffling  c.r plaits  of  the  “three 
musketeer  spies’’  who  had  devised  a system 
where,  from  several  vantage  points  close  to 
the  huge  Sperry  Gyroscope  Plant,  strong 
magnetic  waves  had  been  “focused”  upon 


lowing  very  strange  and  interesting  case. 

The  gentleman,  who  by  the  way  was  a 
very  prominent  lawyer  of  New  York  City, 
had  been  visiting  friends  in  Long  Island 
by  automobile  and  upon  returning  had  stopt 
at  a roadhouse  near  Babylon  for  some  re- 
freshment. He  gave  his  order  to  the 
waiter  and  in  a short  time  this  worthy  re- 
turned and  was  in  the  act  of  arranging 


the  building  in  such  a manner  as  to  dis- 
able delicate  testing  instruments,  thus  effec- 
tively curtailing  the  production  of  much 
needed  war  apparatus.  They  will  also  tell 
you  about  many  other  strange  and  equally 
fantastic  incidents.  But  I have  it  from 
very  good  authority  that  these  wild  and 
woolly  impossibilities  were  in  many  in- 
stqnces  the  product  of  fertile  imaginations. 

As  a matter  of  fact  the  most  interesting 
cases  entailing  considerable  time  and  ex- 
pense in  their  solving,  and  which  secured 
the  most  official  notice,  turned  out  to  be 
some  of.  the  simplest  and  harmless  happen- 
ings which  were  cither  coincidences  or  ab- 
solute false  alarms.  Judging  purely  from 
a matter  of  interest  and  narration,  however, 
thfse  proved  to  be  the  ones  most  worthy 
of  recital  for  they  involved  the  7iiany  char- 
acteristics which  go  toward  making  human 
nature  the  greatest  of  all  scientific  study 
and  observation. 

For  that  reason  I might  go  on  and  rave 
indefinitely  about  innumerable  cases,  every 
one  of  them  distinct  from  each  other  in  its 
make-up'  and  origin.  Then,  possibly,  after 
the  BORING  point  had  been  reached,  the 
tqbles  might  be  turned  on  me  whereby  the 
pursuer  would  become  the  pursued  and 
countless  numbers  of  otherwise  genteel 
readers  would  track  me  to  my  lair,  destroy 
my  trusty  typewriter  and  thus  effectively 
put  an  end  to  these  yarns.  As  I have  no 
wish  that  this  occur,  I respectfully  invite 
your  attention  to  the  following  wind-tip 
story: 

THE  RADIO  MYSTERY  STARTS. 

ONE  day,  a middle-aged  and  much 
excited  gentleman  dashed  into  the 
• office,  and  for  more  than  an  hour 
was  closeted  with  our  chief.  He 
had  no  sooner  left  when  a col- 
league and  myself  were  called  in  and  a 
hurried  conference  held  concerning  the  fol- 


. . Suddenly  and  Without  the  Slightest 
Warning,  the  Spy's  Right  Foot  Shot  Out  and 
Landed  Squarely  on  the  Chest  of  the  Lawyer 
. . . Knocking  Him  Down  ...  a Few  Sec- 
onds Later  the  Purr  of  the  Motor  Was  Heard 
and  the  Car  Went  Speeding  Down  the  Road.” 


things  on  the  table  when  another  waiter 
came  up  to  him  rather  hurriedly  and  speak- 
ing in  a low  tone  said  in  French,  “La  voiture 
vient  de  retourner,”  meaning,  “the  carriage 
has  returned.”  The  first  waiter  thereupon 
turned  rather  quickly  and  said,  “Tres  bien” 
(very  well),  then,  as  if  an  afterthought 
had  struck  him,  remarked,  Faisez  attention, 
je  vous  ait  deja  dit  que  vous  paries  trop 
fort”  (be  careful,  I have  already  told  you 
that  you  speak  too  loud). 

Now  it  happened  that  altho  the  above 
conversation  had  been  carried  on  in  mono- 
tones,  the  lawyer,  who  had  spent  the  early 
part  of  his  youth  in  France  and  who  later 
on  in  life  had  made  frequent  visits  there, 
was  therefore  well  conversant  with  the 
French  language  and  readily  heard  and 
understood  what  had  been  said.  Incidental- 
ly he  noted  a decided  Teutonic  accent  in  the 
speech  of  the  would-be  French  waiters. 
The  lawyer  had  kept  up  a bantering  talk 
with  his  companion  while  the  incident  had 
taken  place  ^nd  now  purposely  continued 
to  do  so  in  the  hope  that  the  waiters  would 
say  more.  Nothing  further  was  said,  how- 
ever, and  the  two  waiters  departed  towards 
the  back  part  of  the  room. 

Ordinarily,  an  incident  of  this  kind  might 
have  past  unnoticed,  particularly  in  a public 
restaurant,  as  it  is  a well-known  fact  that 
many  waiters  in  metropolitan  districts  speak 
French  and  German  as  well  as  English. 
In  fact,  many  will  proudly  tell  you  that  in 
their  Furopean  travels  they  have  waited 
upon  this  and  that  prime  minister,  General 
So-  and  So  and  even  King  Whosthis.  But 
in  this  case  the  lawyer  wondered  why  these 
two  individuals  had  used  French  when  they 


were  so  evidently  of  German  origin.  Was 
it  that  English  was  not  secretive  enough 
and  could  have  been  too  readily  understood 
by  chance  persons  sitting  nearby,  or  was  it 
that  French  had  been  employed  because  it 
offered  less  possibility  of  its  being  under- 
stood and  at  the  same  time  could  be  heard 
by  other  persons  without  exciting  suspicion  ? 
It  would  seem  logical,  of  course,  not  to  re- 
sort to  German  during  the  general  suspicion 
of  war-time,  which  is  a language  recogniz- 
able even  by  persons  not  able  to  speak  or 
understand  it.  These  things,  coupled  with 
the  rather  unusual  remarks  of  the  two 
waiters,  caused  the  lawyer  to  decide  that 
here  was  something  going  on  which  was 
evidently  not  meant  or  planned  as  an  event 
to  be  heralded  from  nearby  housetops. 

He  spoke  to  his  companion  about  the 
matter  and  explained  to  him  what  had  been 
said,  whereupon  they  decided  to  call  for 
the  waiter  in  order  to  observe  him  at  close 
range.  The  headwaiter  dispatched  some- 
one to  the  internal  regions  and  after  a con- 
siderable period  of  time  a strange  and  en- 
tirely new  servant  came  who  made  haste 
to  explain  that  our  first  waiter  had  “gone 
off  watch”  and  that  he  would  be  pleased  to 
attend  to  their  further  wants.  In  view  of 
what  had  gone  on  this  sounded  exceedingly 
unconvincing  and  unsatisfactory,  to  say  the 
least.  When  waiter  number  three  had  been 
sent  for  two  additional  highballs  (alas, 
reader,  this  all  happened  before  July,  1919!) 
it  occurred  to  the  lawyer  that  it  might  not 
be  a bad  idea  to  stroll  outdoors  and  en- 
deavor to  obtain  a close  view  of  the  “car- 
riage,” if  such  it  be,  referred  to  by  the  two 
pseudo-Frenchmen. 

THE  RADIO  TRUCK  DISCOVERED. 

Outdoors,  however,  nothing  unusual 
seemed  to  be  going  on.  There  was,  of 
course,  a considerable  number  of  automo- 
biles parked  within  the  immediate  vicinitj', 
for  that  particular  roadhouse  happened  to 
be  a rather  popular  one,  but  none  of  them 
seemed  particularly  interesting.  The  lawyer 
walked  about  the  place  for  a while,  then 
finally  decided  to  explore  what  appeared 
to  be  a small  driveway  leading  to  the  back 
of  the  inn  and  which  seemed  to  reach  out 
toward  considerable  shrubbery  and  trees. 
After  walking  for  a short  space  he  sud- 
denly heard  the  chug  chug  of  an  automobile 
motor  and  upon  nearing  the  direction  from 
which  the  sound  came  saw  a large  motor 
truck  with  canvas  cover  similar  to  the  huge 
army  motor-lorries.  From  the  top  of  the 
machine  and  reaching  thru  the  canvas 
covering  was  evidently  a collapsible  mast 
of  several  sections.  LJpon  approaching 
nearer  he  noticed  one  of  the  canvas  flaps 
had  been  opened  which  gave  a fairly  good 
view  of  what  was  going  on  inside.  A con- 
siderable number  of  bulky  instruments  and 
a small  table  or  shelf  could  easily  be  seen, 
over  which  sat  two  men  intently  interested 
in  a certain  piece  of  machinery.  The  whir 
of  a high-speed  motor  could  now  also  be 
plainly  heard  above  the  roar  of  the  auto 
engine  and  intermingled  with  this  whir  were 
intermittent  hissing  noises  which  sounded 
very  much  like  escaping  steam.  The  lawyer 
thought  these  activities  rather  unusual  in 
this  section,  .for  the  outfit,  which  evidently 
was  a portable  or  transient  radio  signaling 
unit,  could  hardly  be  connected  with  the 
army  signal  corps  or  any  other  authorized 
and  official  organization,  particularly  in 
view  of  the  fact  that  the  two  men  were  not 
drest  in  uniform  of  any  kind,  being 
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clothed  in  rather  unkempt  civilian  attire. 
From  his  point  of  vantage  he  continued  to 
observe  the  strange  couple  and  their  ac- 
tivities, being  at  this  point  a considerable 
distance  from  the  main  road.  For  the  time 
being  he  did  not  know  just  what  to  do  in 
order  to  confirm  his  suspicions.  To  go  back 
to  his  friend  and  explain  the  situation  with 
a view  of  further  investigation  would  have 
meant  that  by  the  time  he  would  return, 
the  traveling  plant  might  have  decampt  to 
parts  unknown.  On  the  other  hand,  the 
outfit  might  possibly  be  part  of  a Govern- 
ment signal  unit  operated  by  civilians  for 
the  purpose  of  test  communication  or  re- 
search work,  and  it  would  be  placing  him- 
self in  a ridiculous  position  to  attempt  to 
report  it  or  interfere  should  this  prove  to 
be  the  case. 

The  best  plan,  therefore,  was  to  walk 
up  to  the  two  men  and  under  the  guise  of 
a curious  inn  guest  wandering  about  for 
some  fresh  air,  nonchalantly  step  up  and 
ask  questions.  He  shortly  reached  ,the 
rear  part  of  the  auto  truck  but  the  men 
having  their  backs  to  him  did  not  become 
aware  of  his  presence  immediately  and  this 
fact  gave  him  the  opportunity  to  better  ob- 
serve and  study  the  contents  of  the  car  and 
its  occupants.  A small  portable  drop  lamp 
of  the  storage  battery  type  hung  from  the 
top  of  the  car  and  thus  by  its  fairly  bright 
light  could  be  seen  the  entire  interior. 
Altho  the  lawyer  was  not  well  versed  in 
radio  matters,  his  general  knowledge  of 
the  subject,  however,  enabled  him  to  recog- 
nize the  installation  and  its  purpose  with 
reasonable  certainty. 

Judging  from  the  general  arrangement 
of  the  car,  it  had  evidently  been  designed 
for  extended  trips  and  constant  travel.  On 
one  side  was  a settee  or  couch,  the  base  of 
which  probably  contained  storage  cells  and 
tools.  One  of  the  men  was  making  some 
sort  of  adjustment  to  one  of  the  running 
pieces  of  apparatus  while  the  other  was  sit- 
ting on  a camp  stool  and,  with  the  familiar 
head  telephones  common  to  radio  signaling 
outfits,  seemed  to  be  “listening  in.”  Finally 
the  noise  of  the  machine  must  have  been 
too  much  for  him  for  he  reached  over  and 
stopt  the  motor.  It  was  at  this  moment  that 
the  nearest  man  slowly  turned  his  head  as 
if  sensing  the  immediate  presence  of  some 
one.  The  lawyer  was  somewhat  startled  for 
the  man  was  no  other  than  the  late  ver- 
satile waiter.  He  looked  surprised  for  a 
moment  then  rather  abruptly  asked  what 
was  wanted. 

“Nothing,”  replied  the  lawyer,  “just  walk- 
ing around  for  a little  air.  What  kind  of  an 
outfit  is  this  you  have  here?” 

The  man  had  gotten  up  from  his  position 
and  slowly  walked  to  the  end  of  the  car  and 
stood  up  above  the  lawyer  looking  down  at 
him  and  studying  his  face  when  suddenly, 
and  without  the  slightest  warning,  his  right 
foot  shot  out  from  its  elevated  position  and 
landed  squarely  on  the  chest  of  the  lawyer 
with  great  force  knocking  him  down  and 
for  the  moment  stunning  him  out  of  his 
wits.  A few  seconds  later,  the  purr  of  the 
motor  was  heard  once  more,  the  canvas  flap 
was  drawn  down  tightly,  thereby  excluding 
all  light,  the  car  lurched  forward  and  in 
less  time  than  it  takes  to  tell  was  speeding 
down  the  by-road  at  a considerable  rate  of 
speed  where  it  was  soon  lost  in  the  darkness. 

After  recovering  from  his  surprise  and 
astonishment  the  lawyer  got  up  and  since 
pursuit  was  out  of  the  question,  slowly 
walked  back  to  the  inn.  He  had  not  thought 
it  wise  to  make  a hullabaloo,  of  the  incident 
to  any  one  in  the  place,  but  instead  went  di- 
rectly to  his  friend  who  had  been  patiently 
waiting  for  him.  The  lawyer  sat  down  and 
related  what  had  just  occurred,  whereupon 
the  two  decided  that  to  attempt  to  report  or 
phone  the  matter  from  this  locality  would 
probably  not  be  a wise  step.  One  thing  was 
certain,  the  first  strange  conversation  of  the 
two  waiters,  the  motor  lorrie  and  its  para- 


phernalia coupled  with  the  rather  impromptu 
way  of  the  vei'satile  waiter  in  disposing  of 
curious  onlookers,  proved  beyond  a doubt 
that  the  car  and  its  occupants  were  engaged 
in  an  illegal  activity  having  to  do  with  some 
sort  of  spy  communication  system.  Under 
the  circumstances  the  most  logical  thing  to 
do  was  to  personally  report  the  matter  to 
the  Government  officials  directly  interested 
in  investigations  of  this  nature. 

That  was  the  substance  of  the  story  which 
the  lawyer  had  related  to  our  chief  and 
which  we  two  were  now  familiar  with.  The 
case  was  gone  over  very  carefully  and  it 
was  finally  decided  that  enemy  agencies 
were  engaged  in  seeking  and  transmitting 
information  to  possible  submarines  lurking 
off  the  coast  of  Long  Island,  and  that  in 
order  to  do  this  in  a way  which  would  be 
hard  to  detect,  they  had  resorted  to  the 
novel  use  of  the  traveling  radio  installation 
previously  described.  Moreover,  this  fact 
was  shortly  confirmed  when  upon  inquiry 
it  was  learned  that  neither  the  Army  nor 
Navy  had  any  portable  units  of  this  type 
operating  in  that  vicinity  under  circum- 
stances as  previously  related. 

SUSPICIOUS  RADIO  SIGNALS 

Incidentally,  it  was  recalled  that  several 
of  the  Government  radio  stations  on  Long 
Island  as  well  as  those  in  Brooklyn  had  re- 
cently heard  signals  which  sounded  rather 
suspicious.  These  operated  on  a wavelength 
slightly  above  700  meters,  with  a constantly 
fluctuating  frequency,  that  is  to  say,  gave 
the  impression  of  emanating  from  a port- 
able motor-generator  unit,  similar  to  those 
employed  by  the  Army  Signal  Corps.  Some 
types  have  hand-operated  motor-generators 
whereupon  as  soon  as  the  operator  presses 
the  key  of  the  transmitting  circuit  the  be- 
ginning of  a dash  will  have  a frequency 
somewhere  around  800  cycles  but  will  im- 
mediately drop  down  to  perhaps  400.  This 
characteristic  will  give  a somewhat  fantastic 
sound  to  long  series  of  dots  and  dashes.  It 
was  also  recalled  that  these  particular  sig- 
nals had  no  real  sequence,  being  composed 
mostly  of  intermingled  numerals  and  letters. 
They  were  not  recognized  as  pertaining  to 


any  Army  or  Navy  signal  codes  or  ciphers. 

It  was,  therefore,  very  logical  to  infer 
that  these  strange  and  suspicious  signals 
probably  originated  with  the  traveling  radio 
station.  This  fact  had  been  confirmed  by 
resultant  radio  compass  bearings  which  gave 
greatly  varying  positions  every  time  they 
were  intercepted.  The  regular  means  of  in- 
vestigating signals  of  unknown  origin  de- 
cidedly could  not  be  employed  in  this  in- 
stance, for  it  was  recognized  that  we  were 
dealing  with  persons  who  had  made  a close 
study  of  American  communication  systems, 
and  that  they  were  experts  in  the  art  of 
eluding  detection.  This  case  would  there- 
fore entail  a different  procedurq^and, would 


necessitate  the  employment  of  many  men  as 
compared  with  the  usual  cases  which  could 
easily  be  covered  by  one  or  two  investiga- 
tors. The  plan  decided  upon,  therefore,  was 
to  erect  several  radio  compass  listening-in 
stations  in  the  vicinity  of  Bay  Shore,  Baby- 
lon, Amityville  and  other  points  further  east 
on  the  island.  These  stations  were  to  main- 
tain a constant  “watch”  and  immediately 
upon  securing  approximate  bearings  of  any 
unrecognizable  or  suspicious  signals,  report 
them  to  another  body  of  men  furnished  with 
automobiles  whose  duty  it  would  be  to  im- 
mediately dash  out  to  the  suspected  spots 
and  endeavor  to  corral  the  strange  acting 
motor  truck.  This  was  the  substance  of  the 
proposed  operations.  Incidentally,  we  were  ; 
told  to  “work  fast,”  for,  since  ther^  were  ^ 
many  military  and  naval  establishments  on  | 
Long  Island  it  would  not  do  to  have  their  * 
activities  ascertained  and  reported  to  enemy 
intelligence  systems  for  any  length  of  time 
without  resulting  in  possible  dangerous  con- 
sequences. 

Naval  intelligence  men  were  accordingly 
dispatched  to  their  individual  points  of  van- 
tage and  the  above-mentioned  portable  radio 
compasses  were  set  up  at  the  most  advan- 
tageous sections.  My  good  friend  and  co- 
worker J.  T.  H.  and  myse|f  sallied  forth  to 
win  recognition  and  fame  on  this  latest  ex- 
ploit which  certainly  did  promise  interesting 
developments. 

A MERRY  CHASE 

Days  rolled  by,  then  weeks  which  were 
filled  with  some  most  breathless  and  intense 
moments.  Excitement  was  the  order  of  the 
day.  At  any  hour  of  the  day  and  night  our 
radio  compass  operators  would  report  bear- 
ings on  suspicious  signals  whereupon  we 
would  spurt  to  the  given  spots  only  to  find 
our  birds  had  flown.  This  was  to  be  ex- 
pected, of  course,  for  the  very  act  of  the 
radio  spies  in  using  the  traveling  outfit  was 
designed  to  evade  all  possible  detection  by 
means  of  the  radio  compass.  We  hoped, 
however,  that  we  would  eventually  run  across 


“.  . . Lo  and  Behold,  There  In  the  Center 
of  the  Cleared  Space  Was  a Large  Mass  of 
Twisted  Steel  and  Charred  Wood.  . . . Was 
This  the  Spy  Radio  Truck  Discovered  at 
Last — But  Too  Late?” 

the  motor  lorrie,  for  our  system  was  such 
that  with  the  great  number  of  men  now 
working  on  the  case  such  a large  truck 
could  not  evade  us  much  longer.  Not  only 
that,  but  we  were  working  in  connection 
with  the  Army  so  that  possible  disguise  or 
camouflage  on  the  part  of  the  truck  could 
have  been  readily  detected.  The  great  dis- 
advantage was  that  our  activities  might 
(.Continued  on  page  457) 


Fig.  I.  One  Form  of 
the  Famous  Magnavox 
Loud  Speaking  Tele- 
phone Which  is  Adapt- 
able to  Boosting  Radio 
Signals  or  Ordinary 
Telephone  Conversa- 
tion, Etc.,  is  Shown  in 
the  Accompanying  Il- 
lustration. The  Mag- 
navox Used  to  Repro- 
duce Received  Radio 
Signals  So  That  They 
Can  Be  Heard  Over  a 
Distance  of  Over  a 
Hundred  Feet  Up  to 
Several  Blocks  or  More, 
Resembles  That  Here 
Shown,  With  the  Ex- 
ception That  the  Wires 
Leading  to  the  Hand- 
microphone  Shown  at 
the  Right  of  the  Pic- 
ture Are  Connected  to 
a Special  Step  • down 
Transformer,  the  Pri- 
mary of  Which  Is  Con- 
nected to  the  Regular 
Audion  Amplifier. 


When  extremely  loud  re-  The  telemegafone  (distant  megaphone), 
production  is  desired,  the  which  is  the  name  given  the  Magnavox 
radio  telemegafone  type  R-2  electro-dynamic  loud-speaking  receiver,  con- 
is  recommended,  with  its 


To  Six  Volt  Batterv 


To  Radio  Receiving  Set 
or  P/cfte  Circuit  of  Amplifier 

Fig.  3.  Hook-up  of  Magnavox  Telemegafone 
with  Special  Step-down  Transformer,  Switch, 
Etc.,  to  Radio  Receiving  Set. 

sists  of  an  ironclad  electro-magnet  pro- 


wooden  horn  having  a 
mouth  22  inches  in  diame- 
ter. This  type  is  identical 
with  the  R-1,  save  in  this 
feature.  It  gives  the  maxi- 
mum clearness  for  distribut- 
ing sound  to  outdoor  audi- 
ences or  in  a large  audito- 
rium. Either  the  type  R-1 
or  type  R-2  may  be  used 
with  a one-  or  two-stage 
audion  amplifier  of  the  type 
used  with  most  radio  receiv- 
ing sets,  or  it  may  be  used 
with  more  elaborate  ampli- 
fying apparatus  according 
to  the  degree  of  loudness 
desired.  The  makers  of  the 
Magnavox  supply  when  de- 
sired a three  - stage  audio 
frequency  amplifier  with 
two  tubes  in  each  stage. 

This  amplifier  is  particu- 
larly adapted  for  use  in  con- 
nection with  Magnavox 
telemegafones. 

This  type  radio  set  con- 
sists of : One  telemegafone, 
one  metal  horn,  17  inches 
long  with  mouth  6 inches  in 
diameter,  one  listening  tube 

IT  was  by  means  of  Magnavox  telemeg-  headset,  one  special  step-down  induction 
afones  that  Lieut.  Herbert  E.  Metcalf,  coil  and  battery  switch,  mounted  on  base 
3,000  feet  overhead,  startled  the  city  with  telemegafone. 
of  Washington  on  April  21,  1919,  by  A six-volt  storage  battery  is  required  to  vided  with  a narrow  circular  airgap  in 
reading,  via  radio.  President  Wilson’s  furnish  current  to  energize  the  powerful  which  exists  a dense  magnetic  field.  A cir- 
Victory  Loan  message  from  an  airplane  in  electro-magnet  of  the  telemegafone.  The  cular-shaped,  light,  movable  coil  is  sus- 
flight.  The  voice  was  distinctly  heard  by  leads  from  the  battery  are  connected  to  pended  in  this  airgap  and  is  firmly  attached 
20,000  people  below.  This  feat  was  accom-  terminals  marked  B-B  in  Fig.  3,  which  in  to  the  diafram  enclosed  in  the  sound  box. 
plisht  thru  the  installation  of  Magnavox  turn  are  connected  to  the  field  coil  of  the  When  the  variable  currents  flow  thru  the 
sound-amplifying  apparatus  in  front  of  the  telemegafone.  movable  diafram  coil  it  will  move  in  accord- 

Treasury  Department  Building.  Every  The  electro-dynamic  principle  has  in  the  ance  with  the  characteristics  of  the  incom- 
word  uttered  by  the  army  officer  in  his  past  superseded  the  electro-magnetic  prin-  ing  variable  currents.  The  diafram,  being 
radio-telephone  was  caught  and  swelled  in  ciple  in  almost  every'  form  of  electrical  ap-  firmly  attached  to  the  coil,  will  reproduce 
volume  by  the  telemegafones  below,  until  paratus  employed  for  the  transformation  of  the  signals.  (See  Fig.  3.) 
persons  blocks  away  could  hear  the  message  electrical  energy  into  mechanical  energy.  The  construction  of  the  electro-dynamic 
plainly.  , , • j • u at  receiver  permits  the  diafram  to  move  as  far 

Now  comes  the  complete  Radio  Telemeg-  startling  results  obtained  with  Magna-  natural  resiliency  of  its  material  will 

afone,  which  enables  radio  operators  to  do  dynamic  receivers  indicate  that  this  type  permit.  (German  silver  or  phosphor  bronze 
without  their  head-sets  and  hear  every  or-  destined  rapidly^to^upersede  the  com-  (jjaframs  are  suitable.) 

The  diafram  in  an  electro-magnet  or  Bell 
type  of  receiver  can  vibrate  only  up  to  the 
point  where  it  will  begin  to  strike  the  pole- 
pieces.  If  the  pole-pieces  are  removed  fur- 
ther from  the  diafram  the  receiver  will 
rapidly  lose  in  sensitiveness.  (See  curve, 

Fig-  2.)  . . , , . 

The  receiving  coil  of  the  telemegafone  is 
wound  so  as  to  have  a direct-current  resis- 
tance of  about  ten  ohms.  This  necessitates 
the  use  of  a special  step-down  transformer 
or  induction  coil.  The  step-down  coil,  which 
is  used  in  the  R-1  or  R-2  set  in  connection 
with  a type  LS-2  telemegafone,  is  wound 
in  sections  to  decrease  the  capacity  effect  of 
the  coil.  The  primary  winding,  which  is 
connected  to  the  terminals  marked  A-A  in 
Fig.  3,  and  from  there  connected  to  the 
radio-receiving  apparatus,  is  wound  with 
about  1500  ohms,  direct-current  resistance, 
of  No.  35  B.  & S.  gauge  insulated  copper 
wire,  wound  in  nine  sections. 

The  secondary  winding  is  connected  to 
the  light  movable  coil  of  the  telemegafone 
and  is  comparatively  short.  It  is  -wound  with 
No.  ^ wire  in  six  sections.  The  length  of 


dinary  signal  easily  by  means  of  a telemeg-  monly  used  electro-magnetic  or  Bell  type  of 


afone  standing  on  the  receiving  table 

There  are  at  present  manufactured  two 
forms  of  sound-amplifying  apparatus.  These 
are : The  radio  telemegafone,  Type  R-1  or 
R-2,  as  described  below,  and  the  voice  and 
music  telemegafone,  MV-1,  illustrated  at 
Fig.  1,  herewith. 

The  radio  telemegafone,  equipt  with  both 
head-set  and  horn,  is  designed  particularly 
for  use  by  the  following : Commercial  sta- 
tions, ships,  technical  schools  and  colleges, 
experimental  radio  stations,  radio  amateurs, 
radio-apparatus  manufacturers.  This  type 
of  telemegafone  will  appeal  strongly  to 
radio  engineers,  operators  and  manufactur- 
ers, because : 

With  the  telemegafone  standing  on  the 
receiving  table,  an  operator  can  read  signals 
as  plainly  as  he  can  those  that  ordinarily 
come  thru  head-receivers.  With  the  Mag- 
navox telemegafone’s  head-set  attached  he 
can  easily  read  weak  signals.  The  gain  in 
comfort  to  the  operator  by  using  the  tele- 
megafone for  ordinary  signals  is  self-evi- 
dent. 

By  using  proper  current-amplifying  appa 


Fig.  2.  Graphic  Curves  Which  Show  Cleariy  secondary  winding  is  such  that  maxi- 


ratus,  any  signals  can  be  amplified  and  re-  megafone,*'^o'r  “ll'lectro- Dynamic”  Receiver",  mum  effect  is  obtained  in  the  telemegafone. 

produced  thru  the  telemegafone  to  a volume  as  Compa’red  to  the  Standard  Type  of  Mag-  The  instrument  shown  at  Fig.  1 is  intended 

too  great  to  be  adequately  measured  or  even  for  amplifying  the  spoken  voice  or  phono- 

estimated.  In  fact  signals  can  be  heard  sou^^d^Vofume!  th^D?af7am"s^^^^^^^  graph  music,  but  resembles  identically  in 

thousands  of  feet  from  the  hornl  pieces  in  the  Usuai  Form  of  Receiver.  principle  the  raaio  type. 
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In  the  Rear 
Left  • Hand 
Corner  of  the 
Photo  Above. 
Appears  the 
Wireless  Table 
of  the  Hanover 
Scientific  Club. 
With  Its  Long 
Wave  Tuning 
Coils  and  Loose 
Couplers.  I n 
the  Extreme 
End  of  This 
View,  Appears 
a Reading 
Table  and  Li- 
brary Room 
Which  is 
Formed  by 
Drawing  the 
Curtains  To- 
gether. Many 
Text  Books  and 
Magazines  Are 
Available  at  All 
Times  to  the 
Members. 


At  the  Right- 
Hand  Side  of 
the  Photo 
Above.  May  Be 
Seen  the  Vapor 
Hood  Used  by 
the  Electro- 
chemical Stu- 
dents o f t h e 
Hanover  Scien- 
tlflo  Club,  in 
Making  Gas  Ex- 
periments. The 
Sink  is  Equipt 
With  Hot  and 
Cold  Water 
and  Gas,  and 
a Large  Basin 
f*o  r Draining 
the  Water. 
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Herewith  we,  members  of  the 
Hanover  (Pennsylvania)  Scientific 
Club,  submit  a brief  description  of 
our  club  and  experimental  labora- 
tory. Our  laboratory  is  in  the 
largest  building  and  in  the  heart  of  Han- 
over, Pa.  We  have  ample  room  for  all  of 
our  members  which  at  present  number  nine 
active  and  three  honorary. 

In  the  large  photograph  can  be  seen  some 
of  the  members  engaged  in  experimental 
research.  On  the  right-hand  side  are  work 
benches,  which  are  occupied  by  members 
studying  chemistry.  Each  bench  is  fur- 
nisht  with  a gas  and  electric  outlet  and 
a large  drawer  in  which  their  smaller  ap- 
paratus and  miscellaneous  parts  are  kept. 
Each  member  also  has  a separate  locker 
to  keep  his  larger  apparatus  and  belongings 
in.  In  the  center  is  a table  which  is  used 
by  those  members  experimenting  in  elec- 
tricity. The  small  motion-picture  machine 
on  the  left-hand  corner  of  the  table,  with 
its  films,  is  used  for  lecture  work  and  gen- 
eral amusement.  The  antenna  under  the 
table  is  in  readiness  to  be  strung  between 
the  two  large  towers  on  the  roof  of  the 
five-story  building.  On  the  table  can  be 
seen  Oudin  coils,  Leyden  jars,  interrupters, 
spark  coils  and  transformers,  storage  bat- 
teries, wireless  parts,'  magnetos,  generators 
and  everything  a live  experimenter  needs. 
The  table  is  also  equipt  with  drawers  in 
which  the  usual  “junk”  is  kept.  In  the  rear 
left-hand  corner  of  the  second  photo  is  the 
wireless  table  with  its  long  tuning  coils 
and  transformers  and  couplers.  In  the  ex- 
treme end  of  this  view  appears  the  reading 


table  and  library  room,  which  is  formed  by 
drawing  the  curtains  together.  Text-books 
of  many  descriptions  are  found  on  the 
shelves  just  above  the  table.  The  Elec- 
trical Experimenter  (Science  and  Inven- 
tion) and  the  Radio  News  are  among  the 
most  popular  magazines. 

In  the  third  photo,  on  the  right-hand  side, 
is  the  vapor  hood  used  by  the  electro-chem- 
ical students  in  gas  experiments.  This  sink 
is  equipt  with  hot  and  cold  water  and  gas 
and  a large  basin  for  draining  the  water. 
In  front  of  the  fireproof  door  stands  the 
president  (right)  and  the  vice-president 
(left).  The  switchboard  along  the  wall 
controls  all  current  in  the  laboratory,  both 
alternating  and  direct  110  and  220  volts. 
On  the  window  in  the  rear  is  a motor-gen- 
erator used  for  special  direct  current  work 
and  battery  charging.  The  shelves  on  the 


I SPECIAL  LABORATORY  PRIZE 
I CONTEST. 

I As  announced  some  months  ago,  we 
5 stated  that  for  special  experimental 

I laboratory  photos  and  descriptions  an 

i extra  inducement  or  special  prize 

I wouid  be  offered.  This  month,  we  have 

pleasure  in  presenting  an  exception- 
I aliyfine  experimentai  iaboratory  group, 

I THE  HANOVER  SCiENTiFIC  CLUB. 

I We  hope  to  receive  more  of  these  com- 

I piete  iaboratory  write-ups  every  month, 

I and  shaii  offer  a cash  prize  of  $10.00 

I for  the  best  description,  accompanied 

I by  photos,  submitted. 

1 Send  photos  and  descriptions  to 
Editor  of  “Speciai  Laboratory  Prize 
I Contest.” 
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left  contains  any  kind  of  electrical  junk 
from  a binding  post  to  a polarized  relav, 
and  such  raw  material  as  zinc,  copper,  iron, 
lead  and  aluminum  sheets.  Meetings  are 
held  every  Thursday,  all  chartered  mem- 
bers have  keys  and  entrance  can  be  had  at 
any  time.  The  students  in  chemistry  are 
under  the  supervision  of  a college  profes- 
sor and  regular  progressive  lessons  are 
given.  A Wireless  Class  has  recently  been 
formed. 

The  plan  of  effecting  the  organization  in 
every  town  and  city  of  all  the  scientifically 
inclined  young  men,  is  a most  commendable 
one  and  one  that  merits  and  invariably  does 
receive,  the  full  support  of  the  local  offi- 
cers of  the  municipal  and  town  govern- 
ments. Among  the  many  other  features  re- 
sulting from  the  banding  together  of  a 
number  of  young  men  interested  in  similar 
ideas,  we  find  the  following : 

In  the  first  place,  a club  such  as  this  can 
always  purchase  material  and  instruments 
I when  necessary  beyond  the  reach  of  the 
I average  experimenter,  and  which  apparatus 
I is  frequently  very  necessary  and  important, 
I in  order  to  carry  out  certain  research 
I problems. 

I But  aside  from  this,  there  are  many  other 
I educational  and  intellectual  features  con- 
I nected  with  any  whole-hearted  organization 
I where  each  one  of  the  students  strives  to 
I do  his  best  and  the  utmost  to  build  up  a 
I solid  feeling  of  brotherhood. 

I Any  reader  wishing  to  communicate  with 
I the  club  should  address  E.  J.  J.  Gobrecht, 
President,  Hanover  Scientific  Club,  Boys’ 
Club  Bldg.,  Hanover,  Pa. 


Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency 
of  the  apparatus.  To  increase  the  interest  of  this  department  we  make  it  a rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner. 
Dark  photos  preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  “Honorable  Mention.”  Address 
the  Editor,  “With  the  Amateurs”  Dept. 
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THIS  MONTH’S  S5.00  PRIZE  WINNER- 


EARL  H.  FURMAN 
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HONORABLE  MENTION— 
EDWARD  SLEPIAN 
$2.00  PRIZE 


PRESENT  herewith 
photos  of  my  labo- 
ratory. My  electrical 
workshop  consists  of  a 
small  table,  a vise,  and 
my  tools  which  are  situ- 
ated above  it.  I have  two  receiving  sets.  The  first 
consists  of  a double  slide  tuner,  a detector  which  is 
home-made,  an  E.  I.  Co.  fixt  condenser,  and  an  85 
ohm  phone.  My  second  set  is  composed  of  an  800 
meter  loose  coupler,  fixt  condenser,  Murdock  varia- 
ble condenser,  two  loading  coils  of  5,000  meters 
each,  and  a home-made  loading  coil  of  15,000  meters. 

I also  have  a home-made  Audion  panel  detector  set. 

Among  my  electrical  apparatus  I have  a 6-volt  mag- 
neto and  an  assortment  of  switches,  lamps,  bulbs  and 
nineteen  cigar  boxes  full  of  “junk.” 

My  transmitting  set  consists  of  a Ford  spark  coil, 
key,  helix  and  a Leyden  jar  of  one  pint  capacity. 

For  “juice”  I have  ten  Red  Seal  dry  cells. 

My  chemical  laboratory  is  built  up  from  fifty-two 
chemicals,  glassware  and  a zinc  aspirator  which  I 
use  in  experimenting  with  chlorin,  etc.  I also  have 
a large  supply  of  copper  wire,  including  some  small 
pjeces  of  platinum,  German  silver  wire  and  nickel 
wire. 

Hanging  from  the  ceiling  are  two  airplanes,  one  of  which  is  three  feet 
long  and  another  of  seven  feet  long  with  a wing  spread  of  eight  feet. 
Also  a model  dirigible  which  is  under  course  of  construction. 

The  photos  of  my  laboratory  shown  at  the  right,  do  not  do  it 
justice,  as  I have  a great  deal  more  material  and  apparatus  than  is 
here  visible.  I have  among  other  things  an  excellent  collection  of 
text  books  of  electrical  and  chemical  subjects,  and  find  it  very 
interesting  to  spend  my  spare  moments  in  trying  out  new  experi- 
ments and  researches  in  chemical,  electrical  and  radio  work.  One 
of  the  first  things  that  the  average  experimenter  needs  badly  is  a 
good  collection  of  tools.  These  do  not  have  to  be  expensive  tools, 
but  they  should  be  selected  when  you  buy  them  so  as  to  be  of 
fairly  good  quality,  and  also  adapted  to  all  of  the  different  work 
which  you  can  think  of.  You  will  also  need  a good  nest  of  screw 
drivers,  from  the  smallest  to  the  largest,  and  from  four  to  eight 
sizes,  form  a very  good  set.  In  the  plier  family  one  will  always 
find  use  for  a liberal  assortment. 

I also  receive  regularly  an  assortment  of  five  magazines  among 
which  are  the  Electrical  Experimenter  (Science  and  Invention) 
and  Radio  Nems. — Edward  Slepian,  5007  Sixth  Ave.,  Brooklyn, 


iRE  are  several  pictures  of  my  “Electrical 
Lab.”  My  wireless  receiving  set  consists  of 
. an  Audion  bulb  detector,  loose-coupler,  Mur- 
dock variable  condenser,  fixt  variable  condenser,  a 
pair  of  Murdock  receivers,  and  various  loading  coils 
made  by  myself.  The  sending  set  is  very  simple, 
consisting  only  of  a spark  coil,  condenser,  spark 
gap,  and  key.  See  photos  at  left. 

kly  aerial  comprises  four  wires  about  200  feet  long 
and  50  feet  high. 

At  the  left  of  the  wireless  table  is  a small  tele- 
phone which  is  hooked  on  with  our.  house  ’phone. 
On  the  right  of  the  wireless  table  is'a  small  trans- 
former-switchboard  with  ammeter,  fuses,  small  elec- 
tric light  and  twelve  binding  posts,  enabling  a person  to  obtain 
any  voltage  from  two  to  twenty.  The  large  switchboard  is  over 
five  feet  high.  It  has  on  it  the  meter,  fuses  and  switches  to  all 
lights  in  the  “lab.”  It  also  carries  the  door  bell,  binding  posts 

and  receptacles  for  110  volts, 
and  a bell-ringing  trans- 
former. Another  photo  shows 
a miniature  thrashing  ma- 
chine and  separator.  The  en- 
gine is  run  by  a small  motor 
inside  the  boiler.  The  street 
car  is  run  by  a motor  and  re- 
verses automatically.  I also 
have  a small  farm  yard  con- 
sisting of  an  electrically 
lighted  house,  windmill,  barn 
and  other  buildings. 

Everything  shown  on  this 
table  was  made  by  myself. 

One  of 


the  pho- 
tos shows 
the  work 
table  and 
tools, 
which 
need  no 
e X p 1 a- 
nation. 

Mr.  Earl 
H.  Fur- 
man, Box 
112,  Nor- 
c a t u r, 
Kansas. 


N.  Y. 


BOLL  WEEVIL  ERADICATOR. 

TWENTY-EIGHT  years  ago  in  the 
year  of  1892,  some  little  fly-like  bugs 
flew  over  the  Rio  Grande  from  Mex- 
ico and  settled  themselves  down  in 
the  Texas  cotton  fields  nearest  the 
border.  For  several  years  thereafter  they 

Find  a Good 


were  content  in  raising  a few  million  chil- 
dren on  the  valued  cotton  plants,  but  as 
their  flock  of  descendants  increased  faster 
than  even  they  first  dared  to  anticipate, 
new  and  larger  fields  of  cotton  became 
necessary  to  maintain  them,  so  every  year 
thereafter  a few  million  children  moved 
further  North  until  today  they  are  a very 
serious  pest  all  over  the  Southern  cotton 
growing  states. 

Under  favorable  conditions  it  is  about 
one  dozen  days  from  egg  to  mature  weevil. 
In  a season,  which  is  about  three  summer 
months,  one  pair  of  weevils  can  give  birth 
to  over  10,000,000.  They  can  go  six  months 
without  food  if  necessary.  The  weevil  is 
one-fourth  inch  long  and  has  wings  like 
the  familiar  house-fly.  The  female  weevil 
lays  eggs  in  the  fruit  of  the  cotton  plant. 
She  bores  a small  hole  in  the  pod  or  flower 
of  the  plant  with  her  nose,  then  reverses 
ends  and  deposits  an  egg  in  the  hole.  This 
egg  hatches  into  a little  worm  in  about 
three  days.  This  worm  or  infant  weevil 
eats  the  delicate  cotton  boll,  which  is  not 
matured,  and  here  is  where  the  great  dam- 
age to  the  valuable  crop  is  done. 

Millions  of  dollars  worth  of  cotton  is 
destroyed  each  year  by  these  parasites,  and 
strange  as  it  may  seem,  even  our  greatest 
scientists  have  been  unable  to  cope  w;ith 
them.  Numerous  schemes  for  their  elimi- 
nation have  been  offered  without  success. 
This  year  they  promise  to  prove  more  de- 
structive than  ever.  Recently  the  United 
States  Department  of  Agriculture  an- 
nounced years  of  experiments  have  shown 
that  dusting  the  fields  with  “calcium  arsen- 
ate” is  the  only  way  to  stop  the  weevil. 
The  Government  says  that  “calcium  arsen- 
ate” is  the  only  means  by  which  to  poison 
them.  However,  this  preparation  is  not 
successful  in  preventing  over  ten  per  cent 
of  the  weevils’  destruction  of  the  cotton. 

Some  other  plan  or  device  must  be  forth- 
coming soon  or  within  a few  years  cotton 
growing  will  be  impossible — and  this  means 
a calamity. 

The  peculiar  feeding  habits  of  the  weevil 
makes  it  difficult  to  reach  his  vital  spot 
with  poisons.  The  punctures  the  female 
weevil  makes  in  the  square  and  boll  of  the 


cotton  plant  to  eat  the  tender  tissues  there- 
in and  to  lay  eggs,  kills  the  plant. 

Because  this  tender  part  of  the  plant  is 
covered  with  tougher  tissues  which  the 
weevil  don’t  eat,  it  is  impossible  to  inject 
the  poison  into  the  pod,  or  flower,  without 
spoiling  the  cotton  at  maturity. 

One  important  thing  the  Government 
learned  was  that  the  weevil  drinks  lots  of 
water.  Dew  drops  and  other  water  on  the 
leaves  supply  his  aqua  pura.  Working  with 
this  in  mind,  scientists  began  to  experiment 
with  spraying  poisons  in  powder  form  over 
the  plants  which  would  mix  with  the  mois- 
tures. When  the  weevil  drank  the  liquid 
the  poison  would  kill  them.  But  so  far  this 
method  has  failed  to  produce  the  desired 
result  because  the  poison  employed  is  not 
the  preparation  required  to  eradicate  the 
pest.  Some  other  means  must  be  found 
very  soon  to  save  the  cotton. 

The  inventor  who  can  bring  forth  a rea- 
sonable preparation,  a plan,  a device  or 
process  that  will  eliminate  the  weevil  can 
soon  enjoy  world-wide  fame  and  fortune. 
Most  any  of  the  cotton  growing  states 
would  gladly  pay  one  million  dollars  for  a 
sure  eradication,  because  many  times  more 
than  this  amount  is  lost  yearly  from  the 
ravages  of  the  weevil. 

To  be  sure,  it  is  a tremendous  achieve- 
ment, but  I am  confident  before  long  some 
American  inventor  will  solve  the  problem. 
It  appears  to  me  the  logical  plan  to  follow 
is  for  some  proper  chemical,  rather  than 
mechanical,  as  the  weevils  are  not  attracted 
at  night  by  bright  lights,  like  other  insects, 
and  they  are  too  small  to  be  caught  in  a 
mechanical  device,  unless  it  could  embrace 
some  preparation  sufficiently  enticing  to 
draw  them  to  it. 

A SUBSTITUTE  FOR  GASOLINE. 

Quoting  from  the  Washington,  D.  C., 
Post,  the  importance  of  a gasoline  sub- 
stitute for  automobiles  is  absolutely  neces- 
sary if  the  indispensable  power  wagon  is  to 
be  continued.  We  read  as  follows : 

“A  substitute  for  gasoline  as  a motor 
fuel  obviously  must  be  found,  and  scientists 
should  be  encouraged  to  work  for  that  end. 
The  public  should  not  be  left  at  the  mercy 
of  the  oil  producers  and  speculators,  nor 
should  it  be  compelled  to  pay  unreasonable 
prices  for  its  fuel.  Long  since  the  automo- 
bile ceased  to  be  a luxury,  and  past  into  the 
necessity  class.  It  now  ranks  with  the  tele- 
phone in  the  ordinary  affairs  of  life.  Within 
a few  years,  if  road  building  continues  and 
if  the  motor  truck  becomes  the  factor  in 
transportation  which  is  predicted  for  it,  the 
automobile  will  pass  on  into  a higher  class 
and  rank  with  the  railroads  as  a public 
utility  of  vital  necessity  to  the  public. 


INVEKT  A SUBSTITUTE 
FOR  GASOLINE. CUT 
THE  PRICE,  EVEN  IN 
HAIF,  ANO  YOUR  FOR- 
TUNE IS  MADE 


GASOLINE 

SUBSTITUTE 


What  a Fortune  Awaits  the  Genius  Who 
Gives  Us  a “Real”  and  Cheap  Gasoline 
Substitute! 

Copyrighted  by  Jay  G.  Hobson,  1920. 
dJJ 


Therefore  the  high  price  of  gasoline  is  not 
merely  a question  affecting  the  activities  of 
joy  riders.  It  is  a matter  of  serious  con- 
cern to  the  people.” 

We  all  can  recall  several  newspaper 
accounts  of  discoveries  that  were  go- 
ing to  bring  the  price  of  gasoline 


Simple  Glass 
Grapefruit  Guard, 
to  Prevent  Squirt- 
ing the  Juice  in 
Your  Neighbor’s 
Eyes. 


down  to  a few  cents  per  gallon,  or 
drive  it  into  oblivion  altogether.  But 
King  Gasoline  is  still  on  deck,  more 
domineering  and  “exclusive”  than  ever.  No 
practical  substitute  has  been  found,  which 
leaves  us  exactly  where  we  were  years  ago, 
when  eleven  cents  a gallon  for  gas  was  con- 
sidered high.  Comparing  eleven  cents  then 
with  thirty-five  cents  now,  makes  a fellow 
feel  that  we  did  not  know  when  we  were 
well  off.  But  the  present  high  figure  is  a 
fact,  and  not  a theory,  which  brings  us  face 
to  face  with  the  importance  of  a gasoline 
substitute. 

Undoubtedly  there  is  a practical  substi- 
tute for  Nature’s  power-juice.  What  and 
Where,  of  course,  is  the  question,  but  I am 
confident  it  will  be  found  within  a few 
years,  for  anything  under  the  sun  is  pos- 
sible, except  perpetual  motion,  and  it 
wouldn’t  surprise  me  to  learn  that  that,  too, 
had  appeared. 

Down  in  Texas,  where  they  miss  oil 
sometimes  and  find  gas,  there  has  been  de- 
veloped a practical  process  of  extracting 
gasoline  from  natural  gas.  Known  as 
“casing-head  gasoline,”  gasoline  secured 
from  the  natural  gas  as  it  flows  thru  the 
casing  or  pipe.  Evidently  some  automatic 
process  of  liquidation  takes  place  in  the  gas 
as  it  travels  thru  the  metal  pipes. 

It  appears  to  me  feasible  to  construct 
a device  that  will  so  compress  natural  and 
artificial  gas  that  the  hydrogen  or  gasoline 
liquid  contents  of  same  can  be  collected 
and  stored  for  use  in  driving  automobiles. 

A device  in  the  form  of  a powerful  com- 
pressor so  constructed  that  it  will  take  nat- 
ural gas  from  the  well,  turning  it  into  a 
liquid  form  to  be  used  as  gasoline  is  used 
today. 

There  are  millions  of  automobiles  used 
daily,  depending  upon  gasoline  for  fuel. 
This  great  army  of  consumers  would  gladly 
buy  a practical  gasoline  substitute,  and  the 
inventor  who  succeeds  in  discovering  one 
that  will  give  satisfaction  in  power,  and 
cost  less,  will  be  handsomely  rewarded  both 
with  fame  and  with  fortune. 

{Continued  on  page  440) 


X-Ray  Transformer. 

(No.  1,337,885,  issued  to  William  D. 

Coolidge.) 

This  invention  relates  to  casings 
for  portable  transformers  which  are 
adapted  for  use  in  connection  with 
X-ray  work  and  its  specific  object 
is  to  produce  a casing  which  is  small 
and  light  having  but  little  internal 
clearance  and  hence,  follows  the 
form  of  the  core  and  windings  closely. 
In  this  manner,  but  a small  quantity 
of  oil  is  necessary  to  completely  in- 
sulate the  windings,  and  keep  the 
transformer  cool.  The  top  is  made 
large  to  provide  for  ample  radiation 
and  the  middle  of  the  secondary 
winding  is  so  arranged  so  that  a 
milli-ammeter  can  be  inserted  in  the 
proper  position  viz — between  the 
windings. 


either  be  approached  or  receded 
from,  in  this  way  regulating  the 
speed  and  power. 


Wave  or  Tide  Motor. 

(No.  1,338,326,  issued  to  Frederick 
G.  Peck.) 

This  tide  motor  is  located  in  a 
peculiar  shaped  recess  made  of  con- 
crete so  that  waves  coming  toward 
the  shore  will  be  concentrated  into 
a small  area.  These  dash  thru  flap- 
gates,  making  the  water  within  the 
chamber  considerably  higher  than 
the  surrounding  water  when,  the 
crest  of  the  wave  falls.  A very 
large  turbine  using  but  a small  head 
of  water  is  operated  by  the  water 
thus  caught.  A novel  method  of 
keeping  a constant  water-head  is 
employed,  in  that  the  turbine  itself 
is  buoyed  up  by  a large  air  chamber. 
Whenever  the  water  rises  higher 
within  the  confining  compartment, 
the  weight  upon  the  turbine  becomes 
greater  and  immediately  the  turbine 
sinks.  ^ This  actuates  a valve-like 
mechanism  which  forces  air  into  the 
buoying  chamber  raising  the  turbine 
back  to  normal.  Should  the  water- 
head  above  fall,  another  valve  al- 
lows for  the  escape  of  air,  lowering 
the  turbine.  A basin  in  back  of  the 
chamber  takes  up  the  used  water. 


Electric  Motor. 

No.  1,337,686,  issued  to  Solomon 
Boardman.) 

This  invention  relates  to  a new 
type  electric  motor  whereby  a regu- 
lation as  to  the  speed  and  power  is 
made  by  a unique  manner.  Perma- 
nent magnets  of  the  horse-shoe  type 
are  mounted  upon  a frame.  In  the 
center  part  is  a series  of  electro- 
magnets in  an  upright  position  and 
rotatably  mounted  in  this  frame. 
When  current  is  applied,  it  enters 
thru  the  commutator  at  the  base 
and  energizes  the  magnets  which  are 
so  arranged  so  as  to  be  of  alternate 
polation  and  cause  the  motor  to  ro- 
tate by  reason  of  repulsive  and  at- 
tractive effects,  between  the  electro- 
magnets and  the  permanent  magnets. 
The  latter  are  mounted  upon  hinged 
sections  so  that  the  armature  can 


produced  in  order,  one  after  the 
other,  so  that  there  is  apparently  no 
break  between  the  end  of  the  song 
and  its  beginning.  It  can  be  em- 
ployed with  the  hill  and  dale  records 
and  also  those  having  a laterally 
arranged  impression  or  groove. 

Spark  Plug. 

(No.  1,336,914.  issued  to  Harry  J. 

Munster.) 

This  invention  for  which  a U.  S. 
letters  patent  has  recemtly  been 
granted  has  for  its  principal  object, 
an  upper  electrode,  the  terminal  of 
which  extends  beyond  the  lower 
electrode  and  having  a dome-shaped 
inverted  cup  arrangement  in  which 
a recess  is  cut.  This  allows^  any  oil 
to  flow  downward  without  interfer- 
ing with  the  spark,  at  the  same  time 
the  spark  commences  in  the  upper 
portion  of  the  recess  and  traveling 
downward  eliminates  carbon  de- 
posits from  both  electrodes. 


accordance  with  the  binding  posts 
used.  It  consists  of  a hammer 
which  is  made  to  rotate  rapidly 
which  can  be  released  by  a lever- 
like handle  projecting  below  the 
upper  part  of  the  instrument.  In 
the  course  of  its  revolution  the 
hammer  strikes  upon  a pin  which 
releases  a metallic  ball  from  a scaf- 
fold-like platform.  This  platform 
moves  away  much  more  rapidly 
from  the  descending  ball  so  that  it  in 
no  way  interferes  with  the  downv/ard 
motion  of  the  ball.  Immediately 


(No.  1,335,153,  issued  to  William  L. 
Bliss.) 


Repeating  Attachment  for  Talking 

Machines. 

No.  1,339,199,  issued  to  Joseph  C. 

Hitchner.) 

This  invention  consists  of  a very 
novel  constructural  arrangement  of 
two  sound  reproducing  mechanisnis 
attached  to  one  tone-arm  and  with 
tripping  apparatus  which  enables 
the  record  to  be  repeated  over  and 
over  again.  A telescopic  sleeve  to 
which  each  tone-arm  is  mounted 
allows  for  the  adjustment  of  one 
sound  box  at  the  start  of  the  record. 
The  other  sound  box  will  be  placed 
at  the  end  of  the  record.  When  the 
right-hand  tone-arm  has  completely 
traveled  toward  the  end  of  the 
record,  a set  of  cams  and  levers  are 
operated  which  raise  the  tone-arm. 
and  simultaneously  lowering  the  one 
at  the  opposite  end  and  the  record 
continues  to  play  with  the  other 
sound  box  operating.  Upon  coming 
back  to  the  original  position,  the 
same  effect  is  reproduced.  By  care- 
ful adjustment  of  the  stabilizer  on 
the  machine  the  last  and  first  notes 
of  the  record  will  be  accurately  re- 


The motor  itself  has  a pulley  placed 
upon  its  shaft  provided  with  a 
ratchet  like  arm  acting  in  this  man- 
ner as  a one-way  clutch.  Upon  the 
motor  another  similar  ratchet  clutch 
is  placed.  The  shaft  is  provided  at 
its  extremity  with  an  eccentric  pul- 
ley, and  the  motor  turned  over  by 
a ratchet  pipe-wrench  action.  When 
the  gasolene  motor  is  operating  as 
such,  it  is  disengaged  from  the 
rocker  arm. 


upon  release  of  this  platform,  con- 
tact is  made  thru  an  electric  circuit 
or  broken  just  as  desired,  and  when 
the  ball  has  dropt  it  again  closes  the 
contact  thru  a tongue-like  piece  of 
metal  dropping  into  a trough  like- 
wise. This  contact  at  the  lower  end 
can  be  either  made  or  broken  in  ac- 
cordance with  the  binding  posts  in 
use  and  the  method  desired. 


Timing  Apparatus. 

(No.  1,337,335,  issued  to  Irving  B. 
Smith.) 

A very  ingenious  idea  is  the  sub- 
ject of  a recent  patent  issued  to 
this  P'ennsylvanian,  which  enables 
accurate  analysis  _ of  time,  either 
making  and  breaking  a contact  or 
breaking  first  and  making  later,  in 


Indirect  Boiling  Apparatus. 

(No.  1,337,704,  issued  to  Rolf  Har- 
ald  Hult.) 

A method  whereby  steam  is  con- 
served in  indirect  boiling  apparata, 
due  to  the  fact  that  the  pipes  can 
be  arranged  in  either  parallel  or 
series;  the  latter  arrangement  when 
the  liquid  is  quite  hot.  This  allows 
the  full  energy  of  the  steam  to  be 
completely  spent. 


Combination  Faradic  & Vibratory 
Massage  Impiement. 

(No.  1,338,020,  Issued  to  Edward 
Masayoshi  Kojima.) 

This  .invention  possesses  so  many 
novel  features,  that  it  promises  to  be 
accepted  universally  as  soon  as 
placed  on  the  market.  It  comprises 
a vibratory  massage  apparatus,  a 
means  for  producing  and  supplying 
both  heat  and  light,  and  also  faradic 
current  with  the  regulations  for 
each.  Essentially,  it  consists  of  a 


motor  in  the  dome  shaped  portion, 
into  the  socket  of  which  is  a ball 
element.  This  ball  actuates  the 
oscillator  and  can  be  regulated  to 
give  a greater  or  smaller  amount  of 
vibration  as  desired.  A push  but- 
ton in  the  handle  is  provided  for  its 
operation.  The  vibrator  element 
itself  is  an  applicator  bulb  provided 
with  a glass  body  wherein  is  em- 
bodied the  electrode  filament  which 
gives  bcth  heat  and  light.  The  con- 
trol of  the  same  being  obtained  thru 
a set  of  carbon  diaframs  or  other 
high  resistance  discs.  The  resistance 
is  increased  or  diminished  by  vary- 
ing the  pressure  upon  them.  Anoth- 
er set  of  these  discs  operates  the 
faradic  appliance  in  regard  to  in- 
creasing or  diminishing  the  current. 
Both  sets  of  discs  are  operated  by  a 
duplex  screw  in  the  handle  of  the 
implement. 


Telegraphy  Amplified. 

(No.  1,339,551,  issued  to  Thomas 
Bullitt-Dixon.) 

Heretofore,  signals  being  trans- 
mitted across  submarine  cables  have 
been  greatly  retarded  at  the  receiv- 
ing end,  and  the  dots  and  dashes 
which  are  recorded  on  tape  by 
siphon  recorders.  The  recorders  are 
actuated  by  sensitive  galvanometers 
which  in  turn  operate  the  pen,  the 
latter  being  a siphon  tube.  The 
tracing  thus  produced  is  a wavy 
line,  on  one  side  of  an  imaginary 
center  for  the  dashes  and  on  the 
other  side  for  the  dots.  At  low 
speed  they  are  transmitted  clearly, 
but  at  a higher  rate  of  speed  become 
indistinct.  The  inventor  employs  a 
galvanometer  fitted  with  a mirror. 
A powerful  ray  of  light  is  concern 
trated  upon  the  mirror  on  the  gal 
vanometer.  This  is  caused  to  oscil- 
late due  to  electric  current  fluctua- 
tions. Light  is  then  reflected  upon 
selenium  or  other  photo-electric  cells 
and  accordingly  operates  the  siphon 
pen  thru  relays  and  the  heavier 
currents  now  available  become  an 
asset  in  bringing  forth  better  and 
more  intelligible  tracings. 
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FIRST  PRIZE  $3.00 


He  Could  Swim  In  His  Bathing  Suit. 

First  Operator  Telegraphing  — “Can’t 
come  down— washout  on  line.” 

Second  Operator,  Answering — “Borrow 
a shirt  and  come  anyway.” — V.  J.  Sandors. 


Quite  So. — Teacher — “Every  day  we 
breathe  oxygen.  Willie,  what  do  we  breathe 
at  night  ?” 

Willie — “Nitrogen.” — Frank  Simpson. 


So  That’s  His  “Attraction.” — “They  say 
that  Paderewski  has  fascinating  manners.” 
“Yeah,  one  of  those  magnetic  Poles,  I 
s’pose.” — Frank  Simpson. 

Some  Thinkers  Resemble  Cuckoos! — 

When  does  a hen  resemble  a thinker? 

When  she  is  in  earnest. — Mrs.  W.  E. 
Claycomb. 


An  Alarming 
S i t u a t i o n. — 

Jones  — “Did 
your  Electric 
Burglar  Alarm 
prove  its  worth?” 
S M I T H — “I 
suppose  SO.  It  was 
stolen  the  first 
night  I tried  it 
out  I” — L.  Snipes. 


Bought  It  C.  O.  D.  (Current  Oozed 
Down). — Irate  Customer — “I  just  bought 
this  battery  and  I can’t  get  any  current  out 
of  it.” 

Salesman — “Did  you  have  it  charged?” 
I.  C. — “No,  I paid  cash  for  it!” — V.  H. 
Todd, 


Shake  Before  Taking! — Tommy  to  Avi- 
ator— “What  is  the  most  deadly  poison 
known?” 

Aviator — “Aviation  Poison.” 

Tommy — “How  much  does  it  take  to  kill 
a person?” 

Aviator — “One  drop  I” — Ronald  Merritt. 


He  Never  “Misses”  Evidently. — Spark 
— “How  is  your  boss  now?” 

Plug — “He  is  still  firing.” — R.  I.  Pernell. 


Electric  Shops  Will  Take  Notice.-— 

Now  that  we  have  prohibition,  no  doubt 
we  shall  have  to  use  only  “dry”  batteries. — 
— John  Dowden. 


Easy  Pick- 
ings.— Seeing  an 
Irish  laborer  pick 
up  an  electric 
cable,  an  electri- 
cian cautioned 
him  not  to  han- 
dle wires  because 
they  might  carry 
a high  voltage 
and  kill  him. 
The  Irishman  replied,  “Sure,  Oi  thought 
of  that,  but  Oi  felt  it  all  over  before  Oi 
picked  it  up !” — Clarence  A.  June. 


Is  This  a “Phoney”  Patent. — Bell — 
“I  am  going  to  invest  some  money  in  the 
new  automatic  telephone.” 

Cell — “What  I In  such  a phoney  prop- 
osition.”— George  Spector. 


How  Many  Revolutions  Per  Minute? 

— From  an  engineering  standpoint,  Mexico 
seems  to  be  the  greatest  country  in  the 
world,  for  there,  they  get  the  maximum 
number  of  revohitions  with  the  minimum 
amount  of  power. — Thomas  L.  Barker. 


“Within  The  Law.” — Son — “Say,  pop, 
what  is  Newton’s  law  of  gravitation?” 

Pop — “It  is — let’s  see.  Hem!  Newton’s 
law  of  gravitation  is — What  is  it  now? 
(Suddenly  relieved)  That’s  a foolish 
question,  son.  There’s  no  such  thing  any- 
more since  Professor  Einstein’s  discovery. 

— Loyd  Hutchens. 


No,  They  “Rubber”  Too  Much! — Son 

— -“Papa,  we  get  electric  current  from  city 
electric  plants ; why  is  it  we  cannot  get 
electricity  from  rubber  plants?” 

Papa — “Because  they  are  insulators,  my 
son !” — H.  W.  Roces. 
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I jokes  accepted  and  pub-  I 

I lisht  here  are  paid  for  at  | 

I “*•  the  rate  of  one  dollar  each,  | 
I besides  the  first  prise  of  three  dol-  I 
I lars  for  the  best  joke  submitted  each  | 
I month.  In  the  event  that  two  peo-  | 
I pie  send  in  the  same  joke  so  as  to  I 
I “tie"  for  the  prise,  then  the  sum  of  | 
I three  dollars  in  cash  will  be  paid  to  I 
I each  one.  I 
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Must  Have  Been  Deli-Kate! 

There  lived  an  unhappy  lass. 

Her  tragic  name  was  Kate, 

She  drank  an  ounce  of  water  glass. 

Oh,  wasn’t  that  a silicate  f 

— /.  M.  Kindall. 


nard  E.  Himler,  Jr. 


A True  Genius. 

— “That  man  is 
one  of  our  great 
inventive 
geniuses.” 

“How’s  that?” 
“He  magnet- 
izes the  rear 
axle  of  his  Ford 
so  he  can  pick  up 
the  parts  as  they 
drop  off.” — Leo- 


Of  Interest  to  Ladies. — Nervous  Old 
Lady — “Constable,  is  it  dangerous  to  put 
my  foot  on  the  trolley  car  rail?” 

P.  C.  Murphy — “No,  mum;  not  widout 
ye  put  yer  other  fut  on  the  overhead  woire.” 

— R.  Peaker. 


The  Plate  Was  “Over-Developed.” — 

Watt — “How  was  that  snapshot  of  Mabel 
in  her  bathing  suit?” 

Knot — “Not  good.” 

Watt — “What  was  the  matter?” 

Knot — “Too  much  exposure.”  — Earl 
Reiser. 


And  Both  “Charge”  You  Plenty! — 

“What  is  the  difference  between  an  electri- 
cian and  a huckster?”  yj 

“One  produces  Storage  Cells,  and  the 
other  sells  Storage  Produce.” — Geo.  M. 
Harrer. 


How  Impo-Light. — Inquisitive  Cus- 
tomer— “What  kind  of  lights  do  you  use 
in  this  store? 

“Three  kinds.  Madam ; electric  lights,  gas 
lights,  and  israelites,”  replied  the  little 
Hebrew  clerk  in  his  most  suave  manner.— 
J.  IV.  Schoonmaker. 


Wives — Take 
Notice.  — Doc- 
tor— “You  said 
you  were  hit 
with  a flatiron. 
You  do  seem  to 
be  suffering 
from  shock.” 

P A T I E N t — 

“Yes ; it  was 
an  electric 
iron !” 


S.  S.  Medeiros. 


Convincing.— 

A sign  posted  up 
in  a Wisconsin 
saw  mill,  reads : 
“The  saws  are 
running — no  use 
to  touch  them  to 
convince  your- 
self.”  — A.  R. 
Albro. 


Some  Nerve. — Doctor— “You  are  suffer- 
ing from  nerve  exhaustion,  and  I can  cure 
you  by  electric  treatment  for  the  small  sum 
of  $200. 

Patient — “And  then  will  my  nerve  be  as 
good  as  yours?” — Rose  Harris. 


He  Needs  An  Electrician. — “I’ve  been 
reading  an  article  on  electricity,  William,” 
said  his  wife,  as  she  laid  down  the  technical 
magazine,  “and  it  appears  that  before  long 
we  shall  get  pretty  near  everything  we  want 
by  just  touching  a button.” 

“It  will  not  pay  here !”  said  friend  hus- 
band. “You  will  never  be  able  to  get  any- 
thing that  way.” 

“Why  not,  William?” 

“Because  nothing  would  ever  make  you 
touch  a button.  Look  at  my  shirt.” — Frank 
Becker. 


Maybe  He 
Needed  a Clean- 
ing.— “Mrs.  Gad- 
lots  is  terribly 
upset  over  the 
loss  of  her  pet 
poodle.” 

“Yes,  it  was 
very  sad.  After 
they  had  hunted 
for  him  all  day, 
they  found  that 
one  of  the  maids  had  accidentally  pick 
him  up  with  the  vacuum  cleaner.” — C.  z 
Butterworth. 


Not  As  Advertised. — Young  Man  on 
Telephone — “Hello,  is  this  the  weather 
bureau?  How  about  that  shower  tonight?” 
Weather  Bureau — “Don’t  ask  us.  If 
you  need  one,  take  it. — Henry  F.  Robbins. 


A “Hot”  One. — Professor — “Name  one 
of  the  tropics.” 

Pupil — “Can’t,  sir !” 

Professor — “That’s  right.  Tropic  of 
Cancer,” — V,  K,  French. 
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The  "Oracle”  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  wilt  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publlsht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diag-rams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  if  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 


are  answered. 


MONEL  METAL  FOR  BOAT 
HULLS. 

(1052)  John  Smith,  New  York,  N.  Y., 
inquires : 

Q.  1.  The  writer  has  been  much  inter- 
ested in  some  recent  reports  on  monel 
metal,  and  if  he  recollects  correctly,  it  was 
used  in  building  a large  yacht,  the  “Sea 
Call,”  a 214  foot  craft,  several  years  ago, 
which,  soon  after  it  was  built,  disintegrated. 
Can  you  tell  me  anything  about  this? 

A.  1.  You  are  correct,  and  the  palatial 
yacht,  the  Sea  Call,  was  built  almost  en- 
tirely of  monel  metal  placed  on  the  hull, 
below  the  water  line.  The  idea  of  the 
owner  and  builders  in  employing  monel 
metal  in  constructing  this  boat,  was  that 
the  well-known  resistance  of  the  metal  to 
corrosion  would  protect  against  the  fouling 
of  the  hull  by  marine  growths. 

Monel  metal,  is  as  you  probably  know, 
about  68  per  cent  nickel  and  32  per  cent 
copper,  and  was  invented  by  Ambrose 
Monell. 

Three  months  after  the  yacht  had  been 
launched,  she  was  taken  from  the  water 
and  broken  up  for  scrap — the  builders  and 
owner  having  apparently  decided  that  the 
monel  metal  had  proven  a failure  owing  to 
the  fact  that  the  steel  parts  of  the  boat 
which  had  been  in  connection  with  the 
monel  metal,  had  been  so  severely  corroded 
by  electro-galvanic  action  that  they  were 
practically  destroyed.  This  is  now  thought 
to  have  been  an  erroneous  conclusion,  and 
that  it  was  not  the  fault  of  the  monel  metal 
that  the  vessel  disintegrated  so  quickly,  but 
that  the  blame  for  the  disintegration  of  the 
yacht,  should  have  been  placed  on  the  man- 
ner of  construction  and  the  arrangement 
of  the  various  metals  used. 

The  action  was  electrolytic,  and  the  most 
severe  corrosion  took  place  on  the  thin 
steel  rib  which  formed  the  outer  frame  of 
the  rudder,  and  also  on  the  steel  stem  of 
the  vessel.  The  monel  metal  plates  them- 
selves, showed  not  the  slightest  evidence  of 
corrosion  in  any  way,  as  a report  in  Engi- 
neering News  at  the  time,  showed. 

Before  this  craft  was  built  of  the  monel 
metal  plates,  extensive  experiments  were 
carried  on  with  sensitive  electrical  meters 
and  various  metal  plates  such  as  steel,  etc., 
placed  in  proximity  to  monel  metal  plates, 
but  no  electrical  activity  worth  mentioning, 
was  noted ; it  was  therefore  considered  safe 
to  proceed  with  the  building  of  the  vessel. 

It  is  now  thought  that  the  engineers  were 
fooled  eventually,  owing  to  the  fact  that 
the  vessel  was  of  entirely  different  shape 
and  of  much  larger  submerged  area  than 
any  of  the  small  metal  pieces  tested  in  salt 
water  at  the  ship  yard  before  starting  to 
build  the  boat;  and  also  because  the  area 
of  monel  metal  exposed  to  the  sea  water  on 
the  hull  of  the  vessel  was  so  very  large  in 
comparison  to  the  area  of  steel  exposed, 
which  caused  the  corrosion  of,  the  steel  to 
be  concentrated  and  greatly  intensified. 

It  seems  indeed  strange  that  some  such 
action  should  not  have  been  foreseen  in  view 


of  the  large  amount  of  experience  on  record 
as  to  the  effect  of  galvanic  action  between 
steel  and  some  of  the  copper  alloys  when 
immersed  in  sea  water.  Monel  metal,  we 
are  informed,  is  almost  identical  with 
manganese  bronze  in  its  electrical  relation 
to  steel  when  connected  as  a galvanic 

WANTED!!! 

I “ODD  PHOTOS”  AT  $1.00  EACH  | 

I Here’s  what  we  want ! What  have  you  got?  | 

I ELECTRICAL  PHOTOS—  f 

I New  photos  of  Lightning;  new  and  | 

I unusual  Electrical  Apparatus  and  | 

I Machinery;  Electric  Signs;  Electric  | 
I Autos;  Electric  Clocks.  | 

I SCIENTIFIC  PHOTOS—  I 

I New  Scientific  Apparatus;  Results;  | 

I Effects;  Motion  Pictures;  Stunts.  f 

j OPTICAL  PHOTOS—  j 

I Peculiar  stunts  obtained  with  vari-  | 
I ous  lens  arrangements;  odd  film  ef-  | 

I fects  caused  by  unusual  conditions;  | 

I novel  micro-photographic  subjects,  i 

I ASTRONOMICAL  PHOTOS—  j 

I New  eclipse  photos;  star  and  moon  | 

I effects  caught  by  the  camera;  | 

I comets;  shooting  stars;  progressive  | 

I moon  studies.  | 

I FREAK  PHOTOS—  | 

I Odd  double  and  triple  exposure  ef-  | 

I fects;  novel  and  striking  effects  due  | 

I to  unusual  exposures.  | 

1 MECHANICAL  PHOTOS—  | 

I Electrical  and  Mechanical  apparatus  \ 

I of  unusual  news  interest.  I 

I RADIO  PHOTOS—  | 

I New  stations,  both  commercial,  gov-  | 

I ernm.ent,  and  private.  Owners  of  | 

I private  or  amateur  stations  will  find  | 

I a special  contest  for  these  photos  | 

I on  another  page  of  this  issue.  | 

I And  don’t  send  us  plate  or  film  | 

I “negatives”;  send  unmounted  or  | 

I mounted  “prints”  preferably  a light  | 

I and  dark  one.  Enclose  stamps  if  | 

I photos  are  to  be  returned.  | 

I Address  photos  to — Editor  “Odd  | 

I Photos”,  Science  & Invention,  233  | 

I Fulton  Street,  New  York  City.  | 
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couple.  In  ships  which  use  manganese- 
bronze  propellers  it  has  become  common 
practise  to  attach  plates  of  zinc  to  the  hull. 
As  the  zinc  is  more  electro-positive  than 
the  steel,  the  corrosion  due  to  the  galvanic 
action  with  the  manganese-bronze  propeller 
is  concentrated  upon  the  zinc  and  the  steel 
is  protected. 

THERMO-ELECTRIC  EFFECTS. 

(1053)  Edward  O’Connell,  Philadelphia, 
Pa.,  writes ; 

Q.  1.  Asking  about  various  thermo-elec- 
tric effects. 


A.  1.  So  far,  it  is  yet  not  quite  deter- 
mined as  to  what  really  causes  the  Thermo- 
electric effect  when  two  dissimilar  materials 
are  connected  together. 

The  Thermo-electric  series  is  as  follows 
and  any  of  the  materials  will  be  positive 
toward  those  after  it  in  the  following  table ; 

Bismuth,  Nickel,  German  Silver,  Lead 
Platinum,  Copper,  Zinc,  Iron,  Antimony, 
Tellurium,  Selenium. 

Powerful  Thermo-electric  batteries  have 
been  made  by  Clamond,  Noe,  and  others. 
Such  batteries  actuated  by  a large  furnace 
were  extremely  difficult  to  maintain  in  con- 
stant operation,  owing  perhaps  to  a perma- 
nent molecular  change  at  the  junctions. 

You  can  purchase  these  materials  from 
any  large  chemical  supply  house. 


GOOD  TO  LEAVE  HIGH  SCHOOL 
FOR  COLLEGE? 

(1054)  Harry  Batastini,  Brookville,  Pa., 
writes : 

Q.  1.  I am  a reader  of  the  Electrical 
Experimenter  and  needless  to  say  it  is  a 
“great”  magazine. 

The  purpose  of  this  letter  is  to  ask  ad- 
vice. I am  a student  in  a local  High  School 
and  have  three  more  years  before  I gradu- 
ate, and  I would  like  to  know  if  it  would 
be  advisable  for  me  to  drop  my  High  School 
work  and  take  up  a course  in  electrical 
engineering  in  a school  in  Washington, 
D.  C.  Of  course,  it  would  be  better  to 
finish  my  High  School  course  and  then  take 
up  engineering,  but  that  is  where  the  hitch 
comes  in,  if  I finish  my  course  in  High 
School  I am  not  certain  of  being  able  to  at- 
tend an  engineering  school  for  financial 
reasons,  but  if  I take  up  engineering  now 
I am  sure  of  seeing  my  course  (in  engi- 
neering) thru. 

A.  I.  We  have  carefully  considered  your 
query,  and  to  begin  with,  we  would  not  care 
to  say  one  way  or  the  other,  whether  or  not 
it  would  be  preferable  for  you  to  continue 
with  your  High  School  work  before  taking 
up  electrical  engineering  in  the  Washington 
school,  as  you  suggest;  or  to  stop  your 
High  School  work  now  and  at  once  take 
up  the  electrical  engineering  course. 

Speaking  from  personal  experience  and 
observation,  the  editor  of  this  column 
would,  he  thinks,  prefer  to  give  up  the 
High  School  and  at  once  take  up  the  elec- 
trical engineering  course,  provided  you  pass 
the  entrance  examinations  for  the  latter 
course. 

It  might  be  that  you  would  have  to  work 
quite  hard  or  even  go  so  far  as  to  hire  a 
tutor  to  brush  you  up  a little  on  mathe- 
matics, etc.,  so  that  you  could  take  the  ex- 
aminations for  entering  the  electrical  engi- 
neering course,  but  under  the  circumstances 
which  you  describe,  it  would  seem  a feasible 
policy  to  do  this.  However,  it  is  of  course, 
up  to  you  in  the  final  analysis. 
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^(Ohich  Would 


rather  carry? 


you 


TOHMSOMl 

^ Car  Sav®r« ' ^ 


IT’S  no  trouble  to  carry  a can  of  Johnson’s 
Radiator  Cement  in  your  car  and  it  may  save 
you  a very  unpleasant  experience  on  the  road.  JOl  IXSON’S 
RADIATOR  CEMENT  is  the  easiest  and  quickest  way  to 
repair  leaks  in  radiators,  pumps,  water  jackets,  hose  connec- 
tions, etc.  It  will  stop  leaks  immediately  without  laying  up 
the  car.  It  requires  no  experience  to  use  this  product — all  you  have  to 
do  is  remove  the  cap  and  pour  Johnson’s  Radiator  Cement  into  the  radiator. 


Start  today  to  reduce  the  depreciation  of  your  automobile. 
An  hour  or  two  a month  and  JOHNSON’S  CAR  SAVERS 
will  do  the  trick.  There’s  a JOHNSON  CAR  SAVER  for 
every  purpose.  No  experience  is  necessary  for  their  use — 
they  can  all  be  applied  by  the  average  motorist  with  perfect 
results. 


Johnson’s  Carbon  Remover — use  it  every  500 

miles  as  a carbon  preventative.  You  can  easily  do  it 
yourself  in  ten  minutes — ^without  even  soiling  your 
hands — and  the  cost  is  trifling.  Half-pints — 75c  in 
U.  S.  East  of  Rockies. 


Johnson’s  Black-Lac — the  perfect  top  dress- 
ing. Easy  to  apply  — dries  in  fifteen  minutes  — is 
permanent,  water-proof  and  inexpensive.  Half -pints 
— 75c  in  U.  S.  East  of  Rockies. 


Johnson’s  Stop  Squeak  Oil  — penetrates  be- 
tween the  spring  leaves  thoroughly  lubricating  them. 
Half-pints — 35c  in  U.  S.  East  of  Rockies. 


Johnson’s  Cleaner — ^for  body,  hood  and  fend- 
ers. Removes  stains,  road  oil,  grease  and  body 
scratches.  % lb.  cans — 45c  in  U.  S.  East  of  Rockies. 


Johnson’s  Auto-Lak  — an  automobile  body 
varnish  that  amateurs  can  use  successfully.  You 
can  finish  your  car  one  day  and  drive  it  the  next. 
Pints — $1.00  in  U.  S.  East  of  Rockies. 


Johnson’s  Prepared  Wax  Liquid — the  dust- 

less  automobile  polish.  Sheds  water  like  a duck’s 
back.  Half-pints — 50c  in  U.  S.  East  of  Rockies. 


Write  for  our  folder  on  Keeping  Cars  Young — it's  free. 


9.  C.  JOHNSON  & SON 


Dept.  E.  E.  8 

Canadian  Branch — Brantford,  Oht. 


Racine,  Wisconsin,  U.  S.  A. 
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■■  Anto  and  Tractor  Mechanic 
2 Earn  $100  to  $400  a Month 

M Young  man,  are  you 
■■  mechanically  inclined? 

Come  to  the  Sweeney 
HI  School.  Learn  to  be 
9 an  expert.  I teach 
M with  tools  not  books. 

Hi  Do  the  work  yourself, 

■I  that’s  the  secret  of  the 

S SWEENEY  SYSTEM 

IB  of  practical  training  by  which  6,000 
Mi  Boldiers  were  trained  for  U.  S.  Gov- 
ernment  and  over  20.000  expert 
•H  mechanics.  Learn  in  a few  weeks;  no  previous 
experience  necessary. 


LEARN  A TRADE 


SCHOOL  or  AUTO  •TRACTOR-AVIATION 
66  SWEENEVBLOC.  K4NSAS  CITV.r-»0.  . 


AN  EASY  WAY  TO 
MAKE  MONEY 

on  a small  salary.  Be  independent.  Go  in  the  tire  re- 

S airing  business.  One  man  says  “I  made  $60.00  the  first 
ay.**  Others  average  $200  to  $600  a month.  Very  little 
capita!  needed.  Jobs  plentiful.  Every  motorist  a poa- 
eible  customer.  No  experience  needed.  We  teach  you. 

gpSLE^Tire  Repair  Outfit 

liDproved  Wrapped  Tread  Method 
Uied  by  Tire  ManofaH^Bn 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can’t  undercure  or  overcure  a tire. 

Requires  no  watching  or  regulating. 

FREE  Book 

•*Howto  Open  a Tire  Repair  Shop.** 

It  tells  how  to  make  big  money. 

Don’t  delay.  Write  quick. 

C.  A.  SEALER  CO. 

Z207  Fonrtb  St.  Wtapon,  Wucouin 


STANDARD 


MAKE 


DEMONSTRATING  TIRES 
AT  GREATLY  REDUCED  PRICES 


Size 
30x3  . 

30x3 '/a . 
32x3'/a . 
31x4  . 

32x4  . 

33x4  . 
34x4  . 

34x4»/2  . 


37x4*/2  . 
37x5  . 


Price 

Guaran.  Tube 

$5.50.. 

$1.90 

6.75.. 

2.00 

7.00.  . 

2.25 

8.50. . 

2.75 

10.00.  . 

3.00 

11.00. . 

3.35 

12.00.  . 

3.55 

13.50.  . 

3.90 

16.75. . 

4.50 

18.00. . 

4.50 

18.50. . 

4.75 

18.50. . 

5.25 

Specify  Straight  Side  or  Clincher. 

Send  $2.00  deposit..  Balance  upon  ex- 
amination. 5%  discount  if  fully  paid. 

FULTON  TIRE  CO.,  Dept.  44 
1518  $•  Michigan  Avenue  Chicago,  III. 


^ Bentative  in  each  locality  to  use 
and  sell  the  new  Mellinger  Extr^iyy, 

, ^hand  mad©  tires.  Guarantee©. Bond  for 
rsooo  Miles.  (No  eec^s).  Shipped  pr^ 

paid  on  approval.  Samole  e^onafm^ed. 
bny  ontil  youffotonr  Special  Direct  Pnee^Wnta 

MELUNGCRTIR6&RUBBER  CO« 

I 901  Oak  St.  IMRisas  City,  Mo. 

Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make^  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

5000  Graduates  making 
good.  Catalog  Free. 
Cleveland  Automobile  School,  1807  E.24lhSt,CIeveIand,  0. 


'Yoa  can  Be  qutekty  cared,  iFyoa 

fSTAMMER 


/i 

m Send  10  cents  coin  or  stamps  for  70- page  bookonStam- 
m mering  and  Stuttering,  “Its  Cuue  and  Core.”  It  tells  bow  I 
eared  myeelf  after  stammering  for  20  years. 

W'"  Benjamin  N.  Bogue,  769  Bogun  Bldg..  Ihdlanotislls 
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Mam-Made  Rtibies 

By  ©.  IVAM  LESp  B.  Sc. 

(Continued  from  page  359) 


periodically  taps  on  this  magazine  and  jars 
a little  powder  into  the  oxygen  stream. 
Beneath  the  flame  of  the  blow-pipe  is  fixt 
an  upright  rod  or  candle  of  incombustible 
material.  At  first,  the  flame  is  not  hot 
enough  to  thoroly  fuse  the  oxid  but  just 
enough  to  make  it  sticky.  Consequently, 
the  powder  gradually  builds  up  a little  cone 
of  rather  porous  aluminum  oxid.  When 
a suitable  base  has  thus  been  provided,  the 
heat  is  increased  by  adjusting  the  gas  sup- 
ply until  the  tip  of  the  cone  fuses  to  an 
incipient  head.  Now  the  flame  is  made  yet 
more  intense  and  it  “mushrooms”  out  and 
envelops  the  top  of  the  pear,  boule  or  brut 
as  it  is  called.  Tiny  molten  droplets  of 
aluminum  oxid  brought  to  the  fluid  state 
by  their  passage  thru  the  fiery  zone  above 
spatter  on  the  top  of  the  pear,  literally 
plastered  by  the  force  of  the  blast,  and 
gradually  increase  its  size  to  almost  any 
that  may  be  desired. 

When  hot,  this  boule  is  clear  and  free 
from  flaws ; but  on  cooling,  it  cracks  down 
the  center  by  reason  of  an  internal  strain 
similar  to  that  which  resides  in  the  well 
known  Prince  Rupert  drops.  Indeed,  the 
early  rubies  made  by  this  method  on  a wide 
base,  had  a disconcerting  habit  of  breaking 
into  a multitude  of  particles,  but  those 
formed  as  described  on  a narrow  neck, 
simply  split  in  two,  each  half  then  being 
used  by  the  cutter. 

The  aluminum  oxid  may  be  prepared 
from  ammonium  alum.  This  is  dissolved  in 
water  and  ammonia  added,  producing  a 
gelatinous  white  precipitate  of  aluminum 
hydroxid  which  is  washed  repeatedly  by  de- 
cantation. On  ignition,  this  substance  loses 
water  and  becomes  pure  aluminum  oxid 
which  is  ground  and  sifted.  In  practise, 
the  materials  used  must  be  of  great  purity 
for  the  merest  trace  of  certain  substances 
will  ruin  the  color  and  transparency  of  the 
gems,  the  white  saffire  being  particularly 
sensitive. 

If  it  is  desired  to  make  a ruby  red,  a very 
small  percentage  of  chromic  oxid  is  intro- 
duced by  mixing  a bit  of  chrome  alum 
(those  violet  crystals  which  deposit  in  old 
bichromate  plunge  batteries)  with  the  am- 


monium alum  solution.  If  a blue  saffire  is 
wanted,  a little  iron  and  titanium  in  the  cor- 
rect proportion  will  duplicate  the  color  of 
transparent  blue  corundum  exactly,  and 
other  tints  and  colors  may  be  produced  by 
adding  traces  of  other  metals.  Incidentally, 
it  is  interesting  to  note  that  it  took  a year 
of  very  patient,  painstaking  and  expensive 
research  to  find  out  just  what  makes  a 
saffire  blue! 

Since  the  raw  materials  are  very  cheap, 
labor  and  overhead  are  the  chief  items  of 
expense  in  a “Ruby  Factory.”  The  cutting, 
too,  requires  great  skill  and  experience,  but 
notwithstanding,  genuine  synthetic  rubies 
may  be  had  for  less  than  ten  dollars  a carat. 

SYNTHETIC  RUBY  AT  $10.00  A CARAT- 
RIVALS  NATURAL  STONE. 

So  far  as  the  physical  and  chemical 
properties  go,  synthetic  rubies  are  identical 
in  every  respect  with  the  gems  obtained 
from  mines.  They  are  as  much  alike  as  arti- 
ficial (synthetic)  ice  and  that  taken  from 
frozen  ponds.  They  are  composed  of  the 
same  material,  owe  their  colors  to  the  same 
impurities,  are  of  equal  hardness,  and  have 
the  same  optical  properties,  such  as  refrac- 
tion. Under  a high-power  microscope,  how- 
ever, the  minute  flaws  of  a natural  ruby 
are  seen  to  have  flat  sides,  while  those  of 
the  synthetic  stone  are  rounded;  also,  the 
flaws  of  the  mined  stone  are  arranged  in 
parallel  plane  layers,  those  of  the  synthetic 
stone  lie  along  slightly  curved  layers  like 
those  of  an  onion.  These  differences  are 
very  slight  and  cannot  be  infallibly  detected 
even  by  experts,  so  that  practically  speaking, 
the  differences  between  the  product  wrought 
thru  eons  of  time  in  the  underground  labo- 
ratory of  Dame  Nature  and  that  evolved  in 
a few  minutes  by  the  skill  of  the  chemist, 
are  negligible.  It  is  only  a question  of  dec- 
ades when  he  will  also  manufacture  dia- 
monds commercially.  He  has  already  pro- 
duced minute  ones,  but  like  the  first  syn- 
thetic rubies,  they  were  useless  to  the  lapi- 
dary. One  wonders,  tho,  if  the  discoverer 
of  a feasible  process  will  possess  a danger- 
ous secret ; and  if  people  will  prize  dia- 
monds so  highly  when  they  are  retailing  for 
five  dollars  a carat! 
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SCHOOL  OF  PRACTICAL  ELEC- 
TRICITY— BOOK  I.  Fundamentals  of 
Electricity  and  Wiring.  Fully  illustrated. 
Cloth  covers,  size  7 by  10  inches.  Pub- 
lisht  by  School  of  Engineering  of  Mil- 
waukee, Milwaukee,  Wis. 

Of  recognized  aid  in  the  teaching  of  the  funda- 
mentals of  electricity  and  wiring  is  Book  I of 
the  text  book  series  “School  of  Practical  Elec- 
tricity.” Written  by  Oscar  Werwath,  E.E. 
President  of  the  School  of  Engineering  of  Mil- 
waukee in  collaboration  with  several  members  of 
the  faculty  of  that  school. 

Dry  technicalities  are  avoided  but  the  subject 
matter  is  presented  in  an  interesting  way  that 
permits  the  student  to  firmly  grip  and  retain  what 
he  reads. 

Profusely  illustrated  not  only  with  diagrams 
but  interesting  halftones,  the  book  contains  in  the 
short  space  of  60  pages  all  the  essentials  and  fun- 
damental principles  of  electricity. 

Installation  of  bells  and  annunciators  with  their 
respective  circuits,  the  telegraph  system  and  the 
use  of  various  codes,  sources  of  current  and  the 
types  of  connections  and  circuits,  as  well  as  the 
historical  aspect  of  electricity  are  logically  and 
exhaustively  treated.  The  telephone  system  is 
thoroly  explained  covering  the  elements  of  the 
telephone  set,  such  as  transmitter,  hook  and  re- 
ceiver, and  many  laboratory  experirnents  are 
given.  Of  much  importance  to  the  practising  elec- 
trician as  well  as  to  the  electrical  student  are 
the  definitions  of  electrical  terms,  examples^  of 
estimates  and  contracts  and  a series  of  “don_^ 
to  be  observed  in  installations  of  all  kinds.  The 
contents  of  the  tool  kit  and  points  on  electrical 
workmanship  are  also  described.  As  a manual 
for  the  electrical  laboratory  the  book  is  also  of 


value  on  account  of  the  wide  variety  of  experi- 
ments outlined. 

DYKE’S  AUTOMOBILE  ENCYCLO- 
PEDIA. By  A.  L.  Dyke,  E.E.  Tenth 
edition.  960  pages,  3,362  illustrations, 
6,000  lines  of  index.  Publisht  by  the 
author,  St.  Louis,  Mo. 

This  remarkable  book  has  again  been  revised 
and  greatly  improved.  It  could  appropriately  be 
termed  a “Repairman’s  Guide.”  In  addition  to 
its  mass  of  information  on  automobiles,  covering 
every  detail  from  the  construction  and  repair  of 
the  axle  to  the  repair  of  radiator  and  top,  many 
new  subjects  have  been  added.  For  instance, 
how  to  make  electric  tests  of  the  starting  motor, 
generator,  battery,  coils,  magnetos,  etc.  In  fact, 
the  subjects  are  dealt  with  in  such  a simplified 
manner  that  one  can  almost  understand  by  a mere 
glance  at  the  numerous  illustrations. 

The  storage  battery  subject  is  profusely  illus- 
trated, and  anyone  who  can  read  plain  English 
can  soon  learn  how  to  diagnose  trouble,  dis- 
assemble, repair,  assemble  and  recharge  batteries. 
A feature  of  this  instruction  is  a simplified  ex- 
planation of  the  “Cadmium  Test”  of  a storage 
battery.  One  naturally  thinks  of  a very  technical 
and  complicated  subject,  but  after  reading  this 
subject  and  a glance  at  the  numerous  illustra- 
tions the  ‘tech”  part  becomes  perfectly  clear. 

The  tire  subject  is  very  interesting.  One  learns 
the  difference  between  the  “molded”  tire  and 
“wrapped  tread”  tire.  The  difference  between 
the  “fabric”  tire  and  the  “cord”  tire  and  the 
advantage  and  disadvantage  of  each.  Such  sub- 
jects as  blow-outs,  stone  bruises,  loose  treads, 
etc.,  are  thoroly  treated  with  an  explanation  of 
the  cause  and  how  to  repair. 
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By  WILLIAM  M.  BUTTERFIELD 


I {Continued  from  page  370)  I 
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is  made  possible  by  the  amount  of  moisture 
each  has  absorbed  from  the  air.  The  aver- 
age percentage  of  water  in  animals — man 
included — is  about  80,  and  in  vegetables  over 
thus  giving  a very  large  predominance 
of  the  liquid  over  what  is  known  as  the 
body  or  solid  part. 

The  atmosphere,  or  air  a man  breathes,  is 
also  saturated  with  water  in  variable  de- 
grees, the  dryest  being  composed  of  4/10,000 
part  of  this  fluid.  It  is  for  this  reason  that 
no  object  exposed  to  the  air  is  entirely  free 
from  it.  The  stick  he  carries,  his  hat,  gloves, 
tie,  handkerchief,  shoes  and  clothing  are 
liberally  irrigated.  Every  conceivable  thing 
that  surrounds  him  at  home  or  in  his  offlce ; 
even  his  watch,  scarf-pin,  ring,  quarters  and 
half-dollars  are  saturated  with  water  as 
surely  as  his  body.  Geologists  tell  us  it 
forms  54  of  the  earth’s  surface  in  the  form 
of  oceans,  lakes  and  rivers;  forms  1/3  of 
the  soil,  and  penetrates  into  every  crevice 
and  invisible  opening  in  the  rocks  and  min- 
erals. We  see,  after  a little  consideration, 
that  water  is  a very  vital  substance  to  man, 
to  the  vegetable  and  animal  kingdoms  and 
to  the  world  they  live  upon. 

It  is  not  vital  because  it  forms  nearly  80 
per  cent,  of  the  materials  on  the  earth’s  sur- 
face, but  really  because  it  alone  makes  pos- 
sible that  unknown  something  called  “Life.” 
First,  water  in  some  one  of  its  three  forms 
(solid,  liquid  or  gaseous)  makes  the  blue  in 
our  atmosphere,  the  clouds,  fog,  dew,  rain, 
snow  and  ice.  Deposited  in  the  form  of 
rain,  snow  or  ice  at  the  tops  of  lofty  moun- 
tains, it  causes  by  its  presence  extreme  con- 
traction in  the  rocks,  thus  causing  them  to 
break  into  particles,  many  of  which,  each 
time  this  breaking  action  is  repeated,  are 
seized  to  be  quickly  pushed  or  carried  away 
by  the  water,  as  it  forms  into  streams  and 
rivers,  to  the  lakes  or  oceans.  Here  the 
particles  are  subjected  to  the  action  of  the 
waves  and  ultimately  rounded  into  boulders, 
gravel,  sand  and  finally  into  the  kind  of  par- 
ticles that  form  the  soil.  The  enormous 
quantities  of  water  upon  the  earth  under- 
going changes  of  this  nature  cause  an  in- 
crease or  a lowering  of  temperature,  thus 
expanding  or  contracting  the  atmosphere. 
This  action  produces  the  winds  which  in 
time  operate  the  waves.  In  fact,  water  is 
wholly  responsible  for  those  changing  con- 
ditions which  we  call  “weather.” 

Water  never  occurs  absolutely  pure,  for 
it  is  our  most  efficient  solvent  and  contains 
in  solution,  more  or  less  of  the  constituents 
of  the  strata  thru  which  it  has  past.  For 
instance,  rain  water,  the  purest  known  nat- 
tural  water,  after  passing  thru  the  atmos- 
phere contains  such  substances  as  ammonia, 
nitrate  of  ammonia,  carbonic  acid,  and  ni- 
trous and  sulfurous  acids.  Spring  water,  or 
that  from  hydrants,  always  contains  a larger 
percentage  of  dissolved  substances  than 
rain  water. 

Water  is  the  common  carrier  of  Creation. 
It  dissolves  the  elements  of  the  soil,  and, 
laden  with  them,  climbs  as  sap  thru  the  cells 
and  capillaries  of  every  individual  plant, 
thus  conveying  the  substances  of  rivers, 
lakes,  and  oceans.  It  also  forms  one-third 
of  the  soil ; fills  to  some  extent  every  open- 
ing and  tiny  crevice  in  the  rocks  and  min- 
erals ; it  occurs  in  combination  with  many 
mineral  substances;  forms  from  80  to  90 
per  cent,  of  all  organic  bodies,  such  as  ani- 
mals and  plants ; and  is  the  most  efficient 
of  all  solvents,  few  substances  not  being 
to  some  extent  affected  by  it.  It  is  because 
of  this  that  it  never  occurs  absolutely  pure, 
but  contains  in  solution,  more  or  less  of  the 
constituents  of  the  strata  thru  which  it  has 
past. 
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A great  profession  is  open  to  you.  No  matter  where  you  live  or  what  you  are 
doing,  you  can  become  a master  draftsman  by  spare  time  study  at  home.  Send 
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Big  Demand  for  Trained  Men 
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The  demand  for  trained  draftsmen  has  pushed  the  salaries  up.  And  ' 

You  can  not  only  start  at  good  pay  but  you  can  be  in  line  for  quick  advance-  _ 
meat  to  engineer,  superintendent,  manager.  Why  stay  in  any  small  pay  job  when  you  cetll 
make  yourself  worth  $60  to  $150  a week? 

If  you  can’t  come  to  Chicago  to  attend  the  college,  you  can 
get  the  same  training  at  home  by  mail,  under  the  same  ex- 
perts who  would  teach  you  here.  By  the  Chicago  “Tech” 
method  you  are  trained  by  practical  men  who  instruct  you  in  exactly  the  methods  that  they  them- 
selves use  on  important  work.  They  teach  you  to  deal  with  the  same  kind  of  problems  that  are 
handled  daily  in  great  manufacturing  plants,  engineering,  railroad  and  architects’  offices  and  other 
places  where  technical  work  is  done.  They  give  you  the  very  knowledge  that  is  required  in  men 
who  are  to  hold  the  responsible  positions. 

The  instruction  by  mail  Is 
is  directed  and  every  exercise 
who  make  every  point  clear 
to  you.  This  is  the  kind 
of  training  that  makes  you 
worth  a large  salary  be- 
cause you  can  go  on  to  a 
job  familiar  with  the  require- 
ments. And  now  you  can 
get  this  practical  knowledge 
thoroughly,  completely  in 
your  spare  time  at  home. 

Drawing  Outfit — 

No  Extra  Charge 

FREE  outfit  is  included  with 
our  Home  Study  course  or 
credit  given  if  you  already  have  an  outfit. 

These  are  high  grade  instruments,  drawing 
board.  T square,  etc.— same  as  used  by  lead- 
ins  draftsmen. 

Other  Paying  Courses 

If  you  want  to  take  up  any  other  tech- 
nical study,  the  coupon  gives  you  a list  of 
our  courses.  Mark  the  one  you  want  in- 
formation on  and  we  will  send  catalogs. 

All  Chicago  “Tech"  instruction  is  given  by 
experts  in  each  particular  branch. 

Big  jobs  are  waiting.  You  can 
make  more  money  if  you  train 
for  it,  and  Chicago  “Tech" 
training  puts  you  in  the  high  salaried  class. 

It  makes  you  thorough — self  confident — ex- 
pert. Which  course  are  you  interested  in? 

Mail  the  coupon. 


just  as  individual  as  in  the  class  room.  Every  lesson 
examined  and  corrected  by  members  of  our  faculty 

17  D IT  17  test  o 

r*  Ix  LESSON 

This  free  test  lesson  will  show  you  how  well  quali- 
fied you  are  for  Draftsmanship  and  how  practical 
the  Chicago  “Tech”  courses  are.  While  other 
schools  ask  you  to  enroll  and  send  money  first,  we 
send  the  free  lesson  first.  The  only  offer  of  its 
kind.  Read  the  lesson,  practice  the  exercises 
and  then  decide  for  yourself  whether  to  take 
the  course  or  not.  No  obligation  on  you  for 
asking  for  this. 


Chicago  Technical  College 
845  Chicago  “Tech”  Bldg 
Chicago,  111. 

Without  obligation  on  my  part, 
paid,  instructions  on  how  I can 
marked  X below: 

Architectural  Drafting 
Machine  Drafting 
Electrical  Drafting 
Structural  Drafting 
Sheet  Metal  Drafting 
Topographic  Drafting 
Surveying 
Designing 

Contracting — Buildings 


please  send  free  and  post- 
become  an  expert  in  subject 

Auto.  Engineering 
Aero.  Engineering 
Gas  Engines 

Plan  Reading — Building! 
Estimating — Buildings 
Plan  Reading — Machinery 
Plumbing — Estimating,  etc. 
Heating  & Ventilating 
Steam  Engineering 


Name... 


AddreM . 


Post  Office State 
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The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a gentle  massage. 
Can  be  used  with  or  without  electric  current. 

All  users  o(  Ibe  L^k-TfO  SH&V  speak  wellolit 

A barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal." 

A home  user  says — "The  most  pleasing  shave  I've 
ever  had  in  my  life.  Shaves  roy  face  cioser  than  ( 
used  to  shave,  but  there  is  no  after  irritation  ill 
effects  as  I usually  get  from  another  razor." 

No.  1 Made  for  use  from  Light  Socket. 
No.  2 Made  for  use  from  Dry  Battery. 
Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Razor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

729-31  West  Broadway,  Council  Bluffs,  Iowa 


Slioot'WifhouiNoise 


Avoid  disturbance,  also  flinch- 
ing. Enjoy  quiet  shooting,  any- 
where, anytime.  Use  a 

MAXIM 

SILENCER 

Price.  .22  cal.  $7.00.  Send  6c 
in  stamps  for  catalog  and  book- 
let of  astonishing  experi- 
ences of  Silencer  users. 


VEST  POCKET  $| 
BLOW  TORCH  1 

The  handiest  tool  on  the  market. 
The  most  business-like  little  thing 
you  ever  saw.  Instant  intensive 
heat.  Sootless  flame.  Useful  for 
Electricians, 

Machinists, 

Automobilists, 

Vocational  Schools, 

Home  Tinkering. 

REO  SPECIALTY  CO. 

6381  Woodbine  Avenue 
Philadelphia,  Pa. 


ALL  MOVING  PICTURE  MA- 
CHINE  AND  WIRELESS 
OPERATORS  USE 


PER 

TUBE 


TORCH  5 


M luaich  Will  do  It.  nequires 
acid  or  soldering  iron.  Joins  or 
repairs  wires,  metals  or  metalware. 

Sold  by  hardware  and  electrical 
stores,  or  sent  by  us  oostpaid. 

' ■ SOLDERALL  CO,  Dept  S 
|29  SuMci  Ave.,  Newark.  N.  J. 

COMBINATION  ^ ^ .50 

.Dealers  Send  for  Quantity  Prices. 


You  Can  Save  $50.00 

67  recovering  yoar  old  auto 
top  frame  yourself.  We 
' make  these  recovers  to  fit 
all  makes  and  models  of 
, _ . _ . I cars.  Any  person  that  can 

Dae-aNesie  D__A. -j  drlvc  & c&T  catt  put  it  on. 
Parcels  Postpaid  furnish  instructions. 
Roof  and  quarters  sewed  together  with  rear 
curtain,  fasteners,  welts  and  tacks.  All  complete.  Give  us  the 
name,  year  and  model  number  of  your  car  and  we  will  send  you 
our  catalogue  with  samples  and  quote  you  exact  price. 

LIBERTY  TOP  & TIRE  CO.,  Dept.  E4,  Cincinnati,  0. 


$893 


and  up  ( 
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In  the  human  body,  water  flows  as  blood 
or  other  fluids  to  every  part  of  the  system, 
also  building  or  repairing  with  its  solutions 
the  “house  we  live  in.”  It  changes  the  com- 
mon air  that  we  breathe,  and  in  its  way 
tempers  the  gases  of  the  atmosphere  to  our 
needs,  whereas  these  gases  without  it  would 
destroy  us. 

It  is  because  of  these  combinations  and 
their  chemical  action  that  men  exhale  car- 
bonic anhydride  in  breathing,  an  animal- 
made  gas  when  mixed  with  the  atmosphere 
absolutely  necessary  to  the  growth  and  life 
of  plants.  While,  on  the  other  hand,  the 
plants  are  caused  by  similar  chemical  action 
to  throw  off  oxygen,  without  which  man  or 
any  other  animal,  would  cease  to  live.  Wa- 
ter, therefore,  is  the  medium  that  conveys 
’’le  solid  parts,  in  the  form  of  solutions  to 
ne  plant  and  animal ; causes  these  solutions 
to  combine  and  harden  thru  laws  that  are 
common  with  dissolved  substances  ; and  aids 
be  living  organism  to  function  by  aid  of 
these  natural  chemi  al  changes. 

When  spring  water  is  highly  charged  with 
saline  or  gaseous  constituents,  so  as  to  have 
a peculiar  taste  or  smell,  it  is  called  mineral- 
water.  Whether  these  mineral  solutions  are 
formed  by  natural  or  artificial  means,  they 
are  said  to  have  beneficial  or  harmful  prop- 
erties if  used  as  beverages.  For  this  rea- 
son the  resorts  we  have  named,  and  many 
natural  or  artificial  waters  are  made  profit- 
able investments,  the  desire  of  mankind  to 
obtain  a “water-cure”  never  at  any  time 
ceasing.  The  fountain  of  youth  is  supposed 
to  be  a kind  of  supreme,  or  shall  we  call 
it  “super-natural”  water-cure.  Yet  it  is  a 
dangerous  experiment  to  drink  any  of  these 


super-charged  waters,  unless  they  have 
proven  beneficial  as  a common  beverage  to 
large  numbers  of  people  for  long  periods  of 
time,  advertisements  and  doctors’  prescrip- 
tions to  the  contrary  notwithstanding. 

As  an  illustration,  sea-water  is  essentially 
a mineral-water  and  contains  in  solution  al- 
most every  mineral  substance ; its  saline 
constituents  in  the  free  ocean  is  about  one 
ounce  to  the  pound,  and  it  is  probably  slow- 
ly increasing  thru  evaporation,  yet  innumer- 
able forms  of  plant  and  animal  life  thrive 
in  and  upon  it.  Fresh  water  plants  and  ani- 
mals, of  which  man  is  one,  cannot  exist  if 
compelled  to  use  it  in  their  bodies.  If  it 
becomes  charged  to  one-third  or  more  of  its 
whole  weight,  with  saline  matter,  like  the 
great  Salt  Lake  in  Utah,  it  becomes  impos- 
sible for  even  the  sea-water  forms  to  live 
in  it.  On  a large  scale,  this  shows  the  harm- 
ful results  to  organic  life  when  water  not 
suited  to  each  individual’s  requirement  is 
used. 

The  real  fountain  of  youth  is  found  in 
any  locality  where  its  drinking  water  agrees 
with  the  physical  requirements  of  its  popu- 
lation as  a whole.  The  water  supply  of  the 
City  of  New  York  is  likely  to  perform  more 
miracles  of  rejuvenation  and  health  build- 
ing, if  properly  used,  than  all  the  health 
resorts  or  patent  mineral-water  concoctions 
imbibed  while  taking  a “cure.”  The  way  to 
obtain  lasting  and  invigorating  results  at 
this  time  is  to  exercise  and  feed  the  body  in 
such  a manner  as  to  supply  the  necessary 
natural  stimulas  for  a proper  circulation 
thru  the  system ; then,  if  the  water  contains 
the  constituents  required,  perfect  results  will 
be  obtained. 


First  Electric  Welded!  Btuiildin^ 

By  Mo  Bo  FAYHE 


{Continued  from  page  362) 


The  trusses  were  left  under  load  forty- 
eight  hours  and  readings  taken  showed — 
East  support  settled  15/16  inch,  west  sup- 
port, % inch,  actual.  Two  days  afterward 
the  load  was  entirely  removed  and  readings 
taken  at  this  time  showed  all  points  in  the 
trusses  had  returned  to  their  original  posi- 
tion, leaving  no  permanent  deflection  except 
at  point  No.  3 of  1/16  inch.  To  quote  from 
the  official  report ; 

“From  the  above  it  is  evident  that  electric 
welding  is  a dependable  method  of  uniting 
structural  members  and  is  stiffen  than  rivet- 
ing, if  the  work  is  properly  performed.’’ 

It  is  particularly  interesting  to  note  that 
this  test  was  actually  carried  to  the  limit  of 
elasticity  of  the  metal  used.  There  is  no 
doubt  that  this  successful  demonstration 
will  do  much  to  further  the  use  of  electric 
welding  in  steel  construction  work.  The 
many  specific  advantages  are  too  important 
to  be  disregarded  by  engineers  and  con- 
tractors, particularly  in  these  days  when 
there  is  a vital  demand  for  increased  hous- 
ing facilities  for  homes  as  well  as  for  in- 
dustries. It  would  seem  almost  axiomatic 
to  say  that  electric  arc  welding  is  going  to 
make  substantial  progress  in  displacing  riv- 
eting in  the  structural  steel  field. 

The  mere  fact  that  this  test  was  witnest 
by  members  for  all  building  departments  in 
Greater  New  York,  and  as  a result  a per- 
mit was  issued  for  the  erection  of  the  build- 
ing, the  first  of  its  kind,  should  be  suffi- 
ciently convincing  to  the  skeptical,  that  elec- 
tric welding  as  a means  of  construction  is 
not  an  unknown  quantity  but  is  a certainty. 

Generally  speaking,  electric  welding  can 
be  used  in  all  parts  of  steel  structures.  Elec- 
tric welding  eliminates  the  use  of  bolts,  riv- 
ets and  gusset  plates,  and  in  some  cases  con- 
nection angles  and  brackets. 


ELECTRIC  WELDING  CHEAPER  THAN 
RIVETING 

Comparative  figures  for  an  estimated  con- 
struction cost  of  a steel  barge  measuring 
166  feet  in  length  by  39  feet  in  width,  by  8 
feet  8 inches  in  depth,  were  made  recently. 
The  figures  were  based  on  1917  wage  rates 
and  material  prices,  but  of  course  approxi- 
mately the  same  ratio  between  riveting  and 
electric  welding  of  such  vessels  would  hold 
with  the  present  labor  and  material  prices, 
altho  these  are  higher. 

Figuring  on  the  construction  of  the  above- 
size steel  barges,  we  find  that  for  a total 
production  cost  of  about  $11,500  for  the 
riveted  and  welded  types,  that  with  the  elec- 
tric welded  type  there  is  shown  a profit  of 
nearly  $2,000,  or  to  be  exact — $1,838.  On 
this  construction  cost  of  $11,500  there  is  no 
profit  left  with  the  riveted  design.  The  riv- 
eted design  is  much  more  expensive,  almost 
double  in  some  instances,  when  it  comes  to 
the  various  details  of  the  construction  work, 
such  as,  for  example,  the  erection  and  as- 
sembling— ^this  item  amounting  to  nearly 
twice  as  much  for  the  riveted  design  as  for 
the  electrically  welded  barge.  The  chipping 
and  caulking  amounts  to  twice  as  much  for 
the  riveted  design  as  for  the  electrically 
welded  barge.  The  item  of  rivets  costs  $780 
alone,  while  the  punching  and  shearing  costs 
amount  to  twice  as  much  for  the  riveted  de- 
sign as  for  the  electrically  welded  type. 

In  other  words,  unbelievable  as  it  may 
seem  to  those  familiar  with  the  regular  riv- 
eted steel  structures,  on  this  particular  job 
— amounting  to  $11,500  on  an  estimated 
budget — you  can  have  your  choice  of  rivet- 
ing the  ship  with  no  profit;  or  electrically 
welding  it  and  having  a profit  of  nearly 
$2,000,  or  16  per  cent. 
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I (^Continued  from  page  391)  | 
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the  ruling  sun,  the  secondary  sun  would  be 
visible  at  one  time  by  day  and  again  by 
night.  If,  as  is  frequently  the  case,  the 
two  suns  are  of  contrasting  hues,  as,  for 
instance,  green  and  red,  there  might  appear 
in  the  nearby  heavens  at  a distance  of  one 
hundred  million  miles  or  so  a magnificent 
sun  of  deep  reddish  hue,  equal  to  or  sur- 
passing our  own  in  splendor,  while  in  a far 
distant  part  of  the  sky,  at  a distance  as 
great  as  lies  between  us  and  the  planet 
Saturn,  might  appear  a rival  sun  of  green- 
ish hue,  smaller  and  fainter,  but  neverthe- 
less, hot  and  brilliant  and  capable  of  exert- 
ing thru  its  great  gravitational  power  a 
most  disturbing  effect  upon  the  motion  of 
the  planet  of  its  neighbor.  At  times  the 
rays  of  the  two  suns,  red  and  green,  would 
combine  to  produce  a day  characterized  by 
terrific  heat  and  intense  illumination. 
Again  the  green  orb  would  rise  in  the  east 
as  the  red  sun  set  in  the  west  and  night 
would  be  turned  into  a weird,  dimly- 
lighted  day  by  the  greenish  rays  of  the 
secondary^  sun.  Compared  to  the  wonders 
and  beauties  of  the  heavens  in  such  a sys- 
tem, our  own  well-regulated  and  orderly 
planet  family,  undisturbed  by  the  exciting 
proximity  of  a rival  sun,  might  seem  to 
pale  into  insignificance.  Yet  we  have 
every  good  reason  to  be  content  with  the 
ordering  of  affairs  within  our  own  solar 
system,  and  to  feel  relief  rather  than  re- 
gret at  the  absence  of  a secondary  sun.  In 
a planet  world  revolving  about  one  mem- 
ber of  a double  star  system,  we  can  well 
imagine  the  dread  rather  than  pleasure 
with  which  the  periodic  near-approach  of 
a rival  sun  would  be  hailed,  and  even  the 
possible  hurried  migration  from  exposed 
to  sheltered  portions  of  the  planetary 
world  to  escape  the  rapidly  increasing  heat 
and  intensity  of  light  from  the  approaching 
sun.  In  such  systems  of  suns  the  coming 
and  going  of  the  seasons  might  well  be  a 
matter  of  life  and  death  to  the  inhabi- 
tants of  satellite  worlds,  while  to  keep 
track  of  the  perturbations  and  tidal  dis- 
turbances produced  by  the  nearness  of  such 
a powerfully  attractive  mass  as  a second- 
ary sun,  would  drive  the  astronomers  of 
such  a planet  world  to  distraction,  unless 
they  were  more  successful  than  ourselves 
in  mastering  the  intricacies  of  that  most 
distressing  mathematical  problem  of  the 
motion  of  three  bodies  that  still  evades  the 
skill  of  the  greatest  mathematicians  of  our 
own  world. 

Within  our  solar  system  the  masses  of 
the  planets  are  practically  negligible  com- 
pared to  the  mass  of  the  sun,  and  it  is  for 
this  reason  that  they  appear  to  revolve 
about  the  center  of  the  sun.  As  a matter 
of  fact,  no  body  in  the  universe  revolves 
about  the  exact  geometrical  center  of  an- 
other body,  but  two  mutually  attracting 
bodies  revolve  in  orbits  about  their  com- 
mon center  of  gravity,  which  always  lies 
between  the  two  bodies  on  the  line  con- 
necting them  and  at  a distance  from  each 
of  them  that  is  in  Inverse  proportion  to 
the  mass  of  the  body.  The  moon  does 
not  revolve  about  the  center  of  the 
earth,  but  about  the  center  of  gravity 
of  the  earth  and  moon,  which  lies  on  the 
line  connecting  the  two  bodies  and  at  a 
distance  from  the  earth’s  center  that  is 
one  eighty-first  of  the  distance  from  the 
center  of  the  earth  to  the  center  of  the 
moon,  as  this  represents  the  ratio  of  the 
masses  of  the  two  bodies.  The  center  of 
gravity  of  the  earth  and  moon,  therefore, 
lies  about  two  thousand  miles  from  the 
earth’s  center,  and  about  this  point  both 


What  Is  a Bar-Bell? 


Why  is  it  that  the  man  who  exer- 

cises  with  bar-bells  can  perform  ^ AAA 

feats  of  strength  far  bevond  the  com-  STRENGTH  is  primarily  a man’s  maga- 
bined  power  of  two  or  three  ordinary  zine,  and  is  all  that  the  name  implies, 

men?  Not  alone  because  his  arm's  Are  you  interested  in  good  health  and 

. . , L 1.  1 • the  best  methods  of  obtaining  it? 

are  twice  as  strong,  but  because  his  STRENGTH  wOl  show  you  the  way. 

back,  hips  and  legs  are  four  to  five  Beginning  September  first,  STRENGTH 
times  as  strong  as  those  of  the  aver-  be  published  every  montli,  and  the 

, ^ r T 1 . subscription  price  will  be  $1.50  per 

age  man  who  uses  a system  of  light  year.  This  is  your  last  chance  to  get 

exercise.  Just  having  strong  arms  STRENGTH  for  $1.00  per  year.  A / 

will  not  keep  you  in  perfect  health.  dollar  invested  in  STRENGTH  will  / 

, , . • n r bring  you  a fortune  m good  health./ 

You  must  be  strong  in  all  parts  of  gend  in  your  subscription  / 

the  body.  TO-DAY.  / 

SUBSCRIPTION 

THE  MILO  BAR-BELL  CO. 

'^"-0  bar-bell  CO. 

Physical  culture  specialists  and  the  largest  Diamond  & Third  Sts. 

manufacturers  and  distributors  of  bar-bells,  Dept.  7,  Philadeiphia,  Pa. 

. , , ,,  , , X 1 herewith  enclose  one  dol- 

dumb-bells  and  kettle  bells  in  the  world.  ^ ' lar  ($1.00)  in  payment  for 

/ one  year's  subscription  to 
"STBENGTH.”  ($1.25  Can- 

Diamond  and  Third  Streets 
Dept.  7 Philadelphia,  Pa. 

/ City  or  Town state 


Bar-bell  exercises  bring  into  play  all 
the  muscles  of  the  body.  That  is  why 
bar-bell  users  develop  perfect  health  and 
phenomenal  strength.  They  devote  less 
time  to  exercises  than  the  average  physi- 
cal culturist,  but  they  get  real  results. 

Rebuild  Yourself 

A bar-bell  will  help  you  to  become  the 
man  you  ought  to  be,  the  man  you  want 
to  be.  The  reason  so  many  people  are 
weak  and  sickly  is  because  they  do  not 
exercise  all  parts  of  the  body,  regularly. 
If  you  are  troubled  with  indigestion,  con- 
stipation, etc.,  it  will  not  help  you  any 
to  merely  exercise  your  arms.  You  must 
exercise  the  entire  body  with  sufficient 
muscular  resistance,  gradually  increasing 
the  resistance  as  your  strength  increases. 

We  are  interested  in  you  and  can  help 
you.  Send  for  our  illustrated  Catalog 
and  Folder  No.  18,  describing  our  system 
of  exercising.  Both  Free. 


A bar-bell  is 
simply  a long  han- 
dled dumb-bell, 
and  is  used  for 
developing  exer- 
cises. It  can  be 
made  light  enough 
to  suit  the  needs 
of  any  beginner, 
and  heavy  enough 
to  provide  exer- 
cise for  the  strong- 
est men.  It  is  in- 
tended for  home 
exercising,  and 
can  be  used  in 
your  bedroom,  no 
matter  how  small 
it  is. 

To  be  of  any 
advantage,  a bar- 
bell must  be  ad- 
justable, in  order 
that  you  may  begin  exercising  with 
a moderate  weight,  and  gradually 
increase  that  weight  as  your  strength 
increases.  Used  in  connection  with 
kettle  bells  and  dumb-bells,  it  is  the 
most  efficient  exercising  apparatus 
ever  devised,  and  produces  real 
health  and  strength  in  a remarkably 
short  time.  The  bar-bell  is  used  by 
men  in  every  walk  of  life  as  a means 
of  keeping  in  good  health,  and  it 
has  developed  all  the  professional 
strong  men  of  the  country. 


A Real  Strength 
Builder 
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NINE  MONTHS  TO  PAY 

Immediate  possession  on  our  1ib>^ 
eral  Easy  Monthly  Payment  plan 
—the  most  liberal  termsever  offered 
on  a high  grade  bicycle. 

FACTORY  TO  RIDER  prices  save 
you  money.  We  make  our  bicycles 
:n  our  own  new  model  factory  and 
sell  direct  to  you.  We  put  real 
quality  in  them  and  our  bicycles 
must  satisfy  you. 

44  STYLES*  colors,  and  sizes  to 
choose  from  inour  famous  RANGER 
line.  Send  for  big  beautiful  catalog. 

Many  parents  advance  the  first 
payment  and  energetic  boys  by  odd 
Jobs  — paper  routes,  delivery  for 
stores,  etc.,  make  the  bicycle  earn 
money  to  meet  the  email  monthly  Payments 

DELIVERED  FREE  on  Approval  and  30  DAYS 
TRIAL.  Select  the  bicycle  you  want  and  terms 
that  suit  you— cash  or  easy  payments.  ^ 

TIDCC  lamps,  horns,  wheels,  sundries  and  parts  for  all 
I IIICO  bicycles— at  half  usualprices.  SEND  NO  MONEY 
but  write  today  for  the  big  new  catalog,  prices  and  terms. 

Me*  A l\  CYCLE  COMPANY 
Ei  #%  L#  Dept*W>107Chicago 


You'll  appreciate  this  Union  Utility  Chest  if  you 
love  flue  tools — and  every  good  workman  does.  Made 
of  Solid  Oak,  with  lock  cornered  joints — the  strongest 
known.  Top  and  bottom  rabbeted  in,  glued,  and 
nailed.  Beautifully  finished — golden  oak  or  imitation 
leather. 

UNION  UTILITY  CHEST 

Note  handy  tray  that  raises 
and  lowers  with  top.  full 
nickeled  hardware,  reinforced 
corners.  Ilandlo  is  very  strong.' 
steel  cored. 

WRITE  FOR  CATALOG 

prices,  and  name  of 
dealer.  Sold  on  “Satis- 
faction or  Money-Buck” 

Guarantee. 

Union  Tool  Chests  are 
made  In  24  styles  and 
sizes. 

UNION  TOOL  CHEST 
CO..  Inc..  36  Mill  St.. 

Rochester,  N.  Y. 


RICHARDSON’S  POLYPHASE  SLIDE  RULE 


has  the  regular  A.  B.  C,  and  D Scales;  also  a Cl  or 
Polyphase  Scale,  Logarithm,  Sine  and  Tangent  Scales.  All 
graduations  are  printed  on  white  coated  steel  from  engine 
divided  plates.  These  Scales  are  accurate  and  will  retain 
their  accuracy  indefinitely.  They  are  not  affected  by  acids, 
alkalies,  water  or  grease.  Length  of  rule  10".  A 100  page 
instruction  Book  which  teaches  all  there  is  to  know  about 
slide  rules,  is  sent  with  each  order. 

Trice  of  the  Richardson's  Polyphase  Slide  Rule,  in  case 
with  100  page  Instruction  Book  $2.00. 

An  ideal  Slide  Rule.  It  is  low  priced  and  an  equal  to 
any  other  rule  in  appearance,  accuracy  and  durability. 
Be  convinced.  Your  money  will  be  promptly  refunded  if 
you  are  not  satisfied. 

Send  for  our  40  page  catalogue  of  supplies.  It  describes 
rules  ranging  from  50c  to  $10.  each.  Instructions  in 
liOgarlthms  and  Trigonometry  free  with  every  catalogue. 

GILSON  SLIDE  RUIX  CO.  NILES,  MICH. 


Build  This  Car. 
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156  Sypher 


MFG. 


SYPHER 


This  nifty  little 
car  driven  by  gaso- 
line motor, 
an  be 
uilt  by 
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Every  Bicycle  A Motor  Cycle 

by  using  a STEFFEY  ATTACHMENT. 

Thoroughly  PRACTICAL  and 
SUCCESSFUL.  In  use  over  20 
years.  Fits  double-bar.  Arch  or 
diamond  frame. 


Send  stamp  for  circulars. 


Dept.  E 


STEFFEY  MFG.  COMPANY 
5025  Brown  St. 


Phila.,  Pa. 


Battery  Charging  Pays 

$100  to  $200  extra  profit  every  month  In  HB  Bat- 
tery CharginK-  You  can  make  big  profits.  This 
HB  Charger  will  recharge  1 to  8 auto  storage  bat- 
teries at  one  time,  with  a current  cost  of  only  10c 
to  16c  perbattery.  Autolstpays  76c  to  $1.50. 
Figure  your  profits. 

Small  Cash  Payment  Puts  This 
Money-Maker  In  Your  Garage 

Balance  In  easy  monthly  payments  which 
earnings  should  easily  pay,  with  good 
profits  besides.  No  risk.  Absolute  money- 
back  Guarantee.  Write  TODAY  for  full 
particulars. 

HOBART  BROS.  CO.,  Box82E.Tr9y, 


“The  Ellis  Music  Master  Reproducer” 

made  for  all  phonographs.  Pleases  the  most  exacting 
music  lover.  Eliminates  twang.  Perfect  harmony  of  ac- 
companiments. Individuality  of  artists,  voices  and  Instru- 
ments reproduced  from  records  in  life  like  reanimation.  It 
sells  on  its  merits.  Send  10c  for  booklets  E.  ''Hints  to 
Music  lyovers”  and  "Music  Masters”  Agents  wanted 
J.  H.  ELLIS,  ,P.  0.  Box  882,  Milwaukee,  Wisconsin 


earth  and  moon  perform  orbits  of  revolu- 
tion that  are  identical  in  form  and  differ 
only  in  size.  In  the  same  way  each  of  the 
planets  of  the  solar  system  revolves  about 
the  center  of  gravity  of  itself  and  the  sun, 
but  the  mass  of  the  sun  is  so  far  in  excess 
of  the  combined  masses  of  all  the  planets 
that  we  may  consider,  for  all  practical  pur- 
poses, that  the  planets  revolve  about  the 
sun’s  center,  the  center  of  gravity  of  the 
system  being  within  the  sun. 


Fig.  1.  Plan  of  Solar  System.  The  Inner 
Circle  Represents  the  Orbit  of  Saturn  About 
the  Sun,  S.  The  Next  Circle  is  the  Orbit  of 
Uranus  and  the  Outer  Circle  the  Orbit  of 
Neptune.  The  Orbit  of  the  Earth  on  this 
Scale  is  About  the  Size  of  the  Solid  Circle 
S at  the  Center.  The  Distances  of  the 
Planets  from  the  Sun  In  Terms  of  the 
Astronomical  Unit  (93,000,000  Miles  Distance 
of  Earth  from  Sun)  Are  Mercury  0.4, 
Venus  0.7,  Earth  1.0,  Mars  1.5,  Jupiter  5.2, 

Saturn  9.5,  Uranus  19.2,  Neptune  30.1. 

Prof.  T.  J.  J.  See  found  from  the  in- 
vestigation of  forty  binary  star  orbits  that 
the  average  eccentricity  of  double  star  or- 
bits is  twelve  times  as  great  as  the  average 
eccentricity  of  a planetary  orbit,  and  that 
the  masses  of  the  component  suns  are  al- 
ways comparable  to  each  other  in  size.  The 
center  of  gravity  of  a binary  system, 
therefore,  lies  at  a great  distance  from  the 
centers  of  the  stars,  and  about  this  point, 
as  a focus,  the  stars  move  in  orbits  that 
are  exactly  similar  in  form  but  differ  in 
size  in  inverse  proportion  to  the  ratio  of 
the  masses.  Since  the  orbits  of  binaries 
are,  moreover,  very  highly  eccentric,  the 
two  suns  are  anywhere  from  two  to  nine- 
teen times  nearer  to  each  other  at  perias- 
tron,  than  they  are  at  “apastron.” 

We  have  spoken  so  far  only  of  systems 
of  two  associated  suns,  but  many  systems 
exist  in  which  three  or  more  sun-like 


Fig.  2.  Here  the  Distance  AB=930,000,000 
Miles  (Ten  Times  Distance  of  the  Earth 
From  the  Sun).  Plan  of  the  Double  Star 
Systems — Alpha  Centauri.  The  Two  Suns 
That  Belong  to  This  System  Are  the  Nearest 
of  All  Stars  to  the  Solar  System.  They  Are 
Nearly  Equal  in  Mass,  Tho  One  Emits 
Only  One-Third  As  Much  Light  As  the 
Other,  and  Is  a Much  Deeper  Yellow  in  Color. 
The  Brighter  Star  Is  Almost  an  Exact  Dupli- 
cate of  Our  Own  Sun  in  Every  Way.  The 
Combined  Mass  of  the  Two  Stars  Is  Twice 
That  of  the  Sun.  They  Revolve  About  Their 
Common  Center  of  Gravity  at  C,  in  a Period 
of  Eighty  Years.  As  they  Are  Equally 
Massive  the  Center  of  Gravity  Always  Lies 
Just  Half  Way  Between  Them  and  They  Are 
Always  at  Opposite  Extremities  of  a Straight 
Line  Passing  Thru  the  Center  of  Gravity. 
At  Periastron  They  Are  Separated  by  the 
Distance  AB  Which  Is,  As  in  the  Sirian 
System,  About  Ten  Times  the  Distance  of 
the  Earth  From  the  Sun.  Their  Distance  at 
Apastron  When  They  Are  In  the  Position 
A'B'  Is  Three  Times  Greater  Than  When 
They  Are  at  Periastron. 


WHAT  EDISON  SAYS 

ABOUT  THE 

Electric  Vehicle 
Hand-Book 

“CONGRATULATIONS  ON 
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treatise  on  the  storage  battery 
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All  about  charging  apparatus  for 
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Measuring  instruments,  meters  and 
ampere  hour  meters,  how  to  in- 
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All  about  motors  and  their  con- 
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All  about  wheels,  tires,  rims,  their 
construction  and  care. 
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bodies  are  in  revolution  about  a common' 
center  of  gravity.  Frequently  two  fairly 
close  suns  are  in  revolution  about  a com- 
mon center  of  gravity,  in  a period,  say,  of 
fifty  or  sixty  years,  while  a third  sun  re- 
volves at  a comparatively  great  distance 
about  the  center  of  gravity  of  itself  and 
the  first  pair  in  a period  of  several  hundred 
years.  Or  possibly  the  third  sun  also  pos- 
sesses a close  attendant  and  the  two  pairs 
revolve  in  a period  of  great  duration  about 
a common  center  of  gravity. 

Such  are  the  systems  of  Zeta  Cancri  and 
Epsilon  Lyrac.  In  the  former  systern  the 
closer  components  revolve  rapidly  in  a 
period  of  about  sixty  years,  while  the  re- 
mote companion  shows  irregularities  in  its 
motion  that  appear  to  indicate  that  it  is 
revolving  about  a dark  bcdy  in  a period 
of  seventeen  and  a half  years,  while  the 
two  together  are  revolving  very  slowly  in 
a period  of  six  or  seven  centuries,  about 
the  center  of  gravity  of  the  first  pair  in 
a retrograde  direction. 

The  wider  pair  of  Epsilon  Lyrae  is  a 
naked-eye  double  for  it  can  be  seen  as  a 
double  star  by  a keen  eye,  while  even  a 
three-inch  telescope  will  separate  each  of 
the  components  into  a double  star.  So 
extensive  is  this  system  that  the  periods 
of  revolution  of  the  closer  components  oc- 
cupy  several  centuries,  one  pair  appearing 
to  revolve  about  twice  as  rapidly  as  the 
other,  while  the  period  of  revolution  of  the 
two  pairs  about  a common  center  is  prob- 
ably a matter  of  thousands  of  years.  The 
gap  that  separates  the  two  pairs  may  be 
so  great  that  light  would  require  months 
or  possibly  several  years  to  cross  it. 

These  multiple  systems  are  by  no  means 
exceptional.  They  are  to  be  found  in  pro- 
fusion among  the  brilliant  Ovion  stars. 
They  have  been  referred  to  as  knots  of 
stars  and  it  has  been  suggested  that  they 
may  have  originated  as  local  condensations 
in  one  vast  nebulous  tract.  A system  of 
only  two  components  appears  to  be  the 
exception  rather  than  the  rule,  groups  of 
several  connected  suns  being  more  numer- 
ous than  single  pairs. 

In  all  of  these  double  and  multiple 
systems  there  exists  the  possibility  of 
minute  satellites,  such  as  our  own  Farm, 
in  attendance  upon  some  component  of  the 
system,  tho  these  tiny  bodies  shining_  only 
by  reflected  light  from  a nearby  bnlliant 
sun  would  be  hopelessly  invisible  in  the 
most  powerful  telescope. 

We  can  only  assume  that  it  is  far  more 
reasonable  to  believe  in  than  to  disprove 
the  existence  of  such  satellites. 

Our  own  solar  system,  we  may  say,  then, 
represents  neither  in  its  mechanical  nor 
physical  features,  the  only  possibilities  for 
the  maintenance  of  life;  neither  can  it  be 
considered  a unique  form,  nor  the  most 
generally  prevalent  form  in  the  universe. 
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the  Probable,  indeed  in  the  light  of  his 
success  we  might  almost  call  it  the  In- 
evitable. The  sureness  with  which  time  is 
accomplishing  each  serious  prophecy  of 
Verne,  tempts  us  to  look  with  even  greater 
confidence  to  the  coltlpletion  of  such  of  his 
visions  as  still  belong  to  the  future. 

In  other  words,  Verne  is  not  wholly  a 
past  issue.  The  man  of  today  may  still 
read  his  books  with  something  of  that 
tingling  eagerness  to  go  forth  and  attempt 
their  marvels  which  inspired  readers  of 
fifty  years  ago.  How  much,  I wonder,  of 
the  scientific  progress  of  today  do  we  really 
owe  to  Verne?  Our  country  can  almost 
claim  him  as  more  American  than  French. 
Where  and  when  shall  we  erect  to  him  a 
fitting  monument? 


At  Home — In  Spare  Time 

as  you  would  in  actual  practice 

Get  into  this  constructive  branch  of  industry  where  big 
salaries  are  paid.  No  previous  training  is  necessary  to 
become  a capable  draftsman  with  the  help  of  the  Columbia 
School  of  Drafting.  You  can  master  the  practical  lessons  of 
our  famous  home  study  course,  at  home,  in  spare  time.  You 
will  be  personally  coached  and  instructed,  by  mail,  by  Roy 
C.  Claflin,  president  of  the  school,  whose  long  experience 
as  a draftsman  and  teacher,  especially  qualifies  him  to  give 
you  the  training  you  need  to  become  a success- 
ful Draftsman. 

Become  a Specialist 
We  not  only  give  you  thorough  and  practical  training 
in  Mechanical  Drafting,  teaching  you  to  make  actual 
drawings  as  you  would  in  any  draft- 
ing room,  but  the  additional  benefit 
of  a post-graduate  course  in  some 
special  branch  of  drafting.  A big 
field  of  opportunity  is  thus  opened  to 
you  as  a trained  specialist  in  this 
profession. 

Draftsmen  are 


Draftsmen  Get 
$35  to  $100 
a Week 

Because  of  the  importance 
of  his  work  the  draftsman  is 
paid  a big  salary  and  is  always 
in  line  for  advancement.  The 
draftsman’s  pay  is  from  $35  to  $100  a week.  A 
knowledge  of  drafting  is  the  stepping  stone  to 
big  technical  positions  in  the  industrial  field 
paying  as  high  as  $30,000  a year. 


needed  in  greater 
numbers,  and  receive 
better  salaries  than 
ever  before. 


How  “Columbia”  Students  Succeed 

Students  of  the  Columbia  School  of  Drafting  often 
secure  positions  at  $2,000  or  more  a year  to  start 
before  compieting  the  course.  Hundreds  of  men  and 
women  with  ''Colurabia”  training  are  now  making 
good  with  big  concerns  ali  over  the  country.  Many 
more  are  needed  for  splendid  positions  now  open. 
Here  is  what  "Columbia"  training  is  doing  for 
some  of  our  graduates:  Laurence  Johnston,  over 

$5,000  a year;  George  Murray,  $45  a week  to  start: 
G.  Tangorra,  $2,800  a year:  A.  L,  Gash,  $140  a 
month  to  start:  W.  S,  Burfoot,  $150  a month  to 
start;  T,  E,  Brown,  $2,860  a year;  B,  Fowkes, 
$3,700  a year.  These  are  only  a few  of  a great 
number  of  similar  cases. 


This  Complete  Drafting  Equipment 
Furnished 

to  students  of  our  school.  The  instruments  are  of 
standard  American  make  of  the  best  quality,  fully 
guaranteed,  and  become  your  property  on  completion 
of  the  course.  Every  instrument  needed  for  the 


Big  Concerns  Employ  ''Columbia”  Graduates 

The  best  concerns  in  America  employ  Columbia 
graduates  in  their  drafting  departments  because  of 
the  thorough  practical  training  we  give  which  enables 
them  to  step  right  into  important  drafting  positions. 
Our  diploma  is  the  entering  wedge  into  big  drafting 
rooms  everywhere.  As  a Columbia  graduate  you  are 
recognized  as  an  experienced  draftsman,  not  as  a 
mere  apprentice.  Why  be  satisfied  with  a grinding, 
underpaid  position  when  there  are  hundreds  of  prom- 
ising positions  open  to  you  in  the  big  field  of  Draft- 
ing. We  are  called  upon  to  place  trained  draftsmen 
more  rapidly  than  we  can  produce  them. 

Send  This  Coupon  Today 

Let  us  tell  you  the  fascinating  story  of  Drafting 
and  how  you  can  master  this  lucrative  profession  of 
big  salaries  and  steady  advancement  through  our 
help.  Write  today  to 

COLUMBIA  SCHOOL  OF  DRAFTING 

Roy  C.  Claflin,  President 

Dept.  M5I.  14th  & T Sts.,  N.  W.,  Washington,  D.  C. 


course  Is  included. 


COLUMBIA  SCHOOL  OF  DRAFTING. 

Hoy  C.  Claflin,  President 
Dept.  1151,  14th  & T Sts.,  N.  W. 

Washington.  D.  C. 

I am  interested  in  your  practical  training  in  Mechanical 
Drafting.  Please  send  me  Free,  your  illustrated  book  of 
particulars,  testimonials,  terms,  etc.  I am  also  interested 
in  the  special  post-graduate  course  checked  below: 

(Mechanical  Drafting,  or  Machine  Drafting  is  the  founda- 
tion course  and  is  complete  in  itself.) 


Architectural  Drafting. . . 

Automobile  Drafting 

Electrical  Drafting 

Aeroplane  Drafting  

Special  Machinery  Drafting 
Sheet  Metal  Drafting. . . . 

Structural  Drafting 

Highway  Drafting  

Patent  Drafting  

Topographical  Drafting.. 
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Ship  Drafting  

Statistical  Drafting 

Radio  Drafting  

Automotive  Drafting  .... 
Hydrographic  Drafting. . . 

Machine  Design  

Tool  Design  

Shop  Mathematics  

Builders’  Course  


Address 
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“YouVe  Gone  Way  Past 
Me,  Jim!” 

"Today  good  old  Wright  came  to  my  office.  All 
day  the  boys  had  been  dropping  in  to  congratulate 
me  on  my  promotion.  But  with  Wright  it  was  dif- 
ferent. 

"When  I had  to  give  up  school  to  go  to  work  I 
came  to  the  plant  seeking  any  kind  of  a job.  They 
put  me  on  the  pay-roll  and  turned  me  over  to 
Wright,  an  assistant  foreman  then  as  now. 

"Well,  I soon  realized  that  to  get  ahead  I must 
not  only  do  my  work  well,  but  prepare  for  some- 
thing better.  So  I wrote  to  Scranton  and  found  I 
could  get  exactly  the  course  I needed  to  learn  our 
business.  I took  it  up  and  began  studying  an  hour 
or  two  each  evening. 

“Why,  in  Just  a little  while  my  work  took  on  a whole 
new  meaning.  Wright  began  givng  me  the  most  particular 
jobs^and  asking  my  advice.  Next  thing  1 knew  I was  made 
assistant  foreman  of  a new  department.  I kept  right  on 
studying  because  I could  see  results.  Then  there  was  a 
change  and  1 was  promoted  to  foreman— at  good  money,  too. 

**And  now  the  first  big  goal  Is  reached— I am  superin- 
tendent, with  an  income  that  means  independence  and  all 
those  things  that  make  life  worth  living. 

“Wright  Is  still  at  the  same  job,  an  example  of  the  trag- 
edy of  lack  of  training.  What  a truth  he  spoke  when  he 
said  today,  ‘You've  gone  ’way  past  me,  Jim, — and  you 
deserve  to.  Heads  win— every  time  i ’ “ 

The  International  Correspondence  Schools  have  helped 
more  than  two  million  men  and  women  to  know  the  joy  of 
getting  ahead  In  business  and  In  life. 

You,  too,  can  have  the  position  you  want  in  the  work  of 
your  choice,  with  an  income  that  will  make  possible  money 
in  the  bank,  a home  of  your  own,  the  comforts  and  luxuries 
you  would  like  to  provide  your  family. 

All  we  ask  is  the  chance  to  prove  it— without  obligation 
on  your  part  or  a penny  of  cost.  That’s  fair,  Isn’t  it  7 Then 
mark  and  mail  this  coupon. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX  6245,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  1 mark  X. 
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ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
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Private  Secretary 
BOOKKEEPER 
Stenographer  and  Typist 
Cert.  Pub.  Accountant 
Traffic  Management 
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GOOD  ENGLISH 
STATIONARY  ENGINEER 
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on  Law  Free 


Write  today  for  our  new  171-page  book 
on  “The  Power  of  Law  Training.’*  It  carneg 
a vital  and  inspiring  ooesBase  to  every  ambitions 
man.  Find  out  about  the  opportunities  that  await 
the  law  trained  man.  Find  out  how  yon  can  learn 
from  masters  of  the  lawriehtin  your  own  home. 
No  obligations.  The  book  isabsolutely  FREEI. 
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744C  Manhattan  Bldg.  Chicago,  Ultoolp 
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We  now  must  take  into  consideration  the 
multiplying  factor  due  to  the  two  mem- 
branes. Inasmuch  as  the  ear  drum  or  tym- 
panic membrane  is  twenty  times  the  size  of 
the  oval  window  membrane  upon  which  it 
acts,  any  force  applying  to  the  former  will 
be  amplified  twenty  times  in  the  latter,  if 
directly  connected  just  the  same  as  for  in- 
stance ill  two  pumps,  one  with  an  area  of 
twenty  units  and  another  with  an  area  of 
one  unit.  We  naturally  get  au  amplifica- 
tion factor  of  twenty.  The  lever  systems 
of  bones  again  amplify  this  one  and  a half 
times,  but  reduce  the  motion.  As  a result 
we  find  that  a movement  of  the  drum  is  ac- 
companied by  a similar  movement  of  the 
oval  window  but  increased  in  force  fully 
thirty'  times. 

Communicating  with  the  middle  ear  is  a 
tube  connecting  to  the  mouth  which  opens 
upon  swallowing.  This  serves  a very  im- 
portant function  in  allowing  the  ear  to 
maintain  the  same  pressure  on  both  sides 
of  the  tympanic  membrane.  This  function, 
if  destroyed  thru  disease  of  the  tube,  will 
cause  partial  deafness  because  this  cham- 
ber will  have  its  air  absorbed  on  the  inner 
side,  causing  extreme  pressure  from  the 
outside.  The  bones  will  then  press  the 
oval  window  inward  to  a greater  extent. 

THE  “END  ORGANS”  OF  HEARING. 

We  now  come  to  the  end  organs  of  the 
ear  which  are  the  most  important  of  all. 
Here  we  have  a vestibule  to  which  are 
added  several  important  structures.  Three 
of  these  are  the  semi-circular  canals,  which 
have  to  do  the  work  of  notifying  our  brain 
when  our  body  is  right  side  up.  The  other 
important  structure  which  we  will  now  look 
into  is  the  cochlea.  This  consists  of  two 
portions,  a bony  part  which  is  shell-like  in 
appearance,  winding  upward  in  a spiral 
direction  to  an  apex.  This  is  divided  in- 
ternally into  three  portions.  Two  of  them 
bony,  more  or  less,  and  a third  membra- 
nous. These  partitions  can  be  clearly  seen 
in  the  accompanying  drawing  where  it  will 
be  noted  that  one  lies  below  the  other  with 
the  intermediate  membranous  chamber  lat- 
erall}'  and  seemingl}"  split  between  the 
other  two. 

The  oval  windoiv  which  we  have  de- 
scribed before  and  the  membrane  cover- 
ing which  is  actuated  by  the  last  of  the 
bony  lever  system  in  the  middle  ear  com- 
municates directly  with  the  upper  cham- 
ber. All  three  chambers  are  filled  with  a 
liquid  called  perilymph.  The  latter  fills  two 
chambers,  the  upper  and  the  lower,  while 
another  liquid,  endolymph,  fills  the  mem- 
branous lateral  chamber.  When,  therefore, 
a vibration  causes  the  oval  window  to  he 
forced  inward,  the  liquid  is  immediately 
comp  rest  in  the  upper  chamber  (vestibu- 
lar). This  pressure  wave  passes  along  to 
the  top  of  the  cochlea,  where  the  chamber 
communicates  with  the  lower  or  tympanic 
chamber,  and  the  pressure  wave  passes 
downward  to  the  end  of  the  lower  chamber 
(tympanic),  where  the  wave  terminates 
at  another  window  called  the  round 
window  because  of  its  shape.  Here  a bulg- 
ing of  the  window  membrane  can  clearly 
he  seen  whenever  pressure  is  applied  to  the 
oval  window. 

During  the  course  of  the  pressure  wave, 
however,  it  has  past  along  on  two  long  thin 
sheaves  of  tissue  which  encircle  the  mem- 
branous scala,  causing  these  membranes  to 
approach  each  other  due  to  external^  pres- 
sure. Naturally,  compression  is  going  to 
take  place  in  this  closed  spiral  which  has 
no  exit  except  thru  a small  tube  leading 
into  a sack,  and  in  this  way  acting  as  a 
safety  valve  for  pressures  which  may  be 
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too  great.  This  scala  has  two  membranes, 
as  can  be  seen  from  the  illustration,  caus- 
ing it  to  assume  a triangular  shape.  The 
one  on  the  bottom  is  called  the  basal  mem- 
brane or  basilar  membrane. 

This  membrane  is  built  like  a harp  made 
up  of  a large  number  of  strings,  and  it  is 
believed  that  the  vibration  of  these  strings 
cause  the  end  organs  of  the  auditory  nerves, 
which  are  mounted  upon  them,  to  vibrate 
and  by  thus  being  stimulated,  the  sense  of 
some  distinct  sound  is  immediately  trans- 
mitted to  the  auditory  centers  (cells)  of  the 
brain.  The  basal  membrane  is  widest  at 
the  top  and  narrowest  at  the  bottom  and 
contains  24,000  fibers.  Upon  these  fibers 
are  mounted  the  end  organs  of  hearing 
which  are  small  cell-like  structures  having 
numerous  hairs  at  the  top.  Stretching  over 
these  is  a sort  of  soft  pedal  arrangement, 
which  in  the  event  of  the  cells  vibrating  too 
much  comes  down  and  dampens  their  action. 
The  auditory  nerve  itself  has  14,000  ter- 
minal fibers. 

The  action  in  the  ear,  therefore,  appears 
to  be  as  follows : A sound  is  transmitted 

from  some  position  causing  a wave  disturb- 
ance in  the  air.  This  disturbance  impinges 
on  the  drum  causing  the  drum  to  vibrate, 
which  in  turn  communicates  its  vibrations 
to  the  oval  window,  after  amplifying  them 
thirty  times  thru  the  intermediary  of  the 
bones,  altho  the  motion  itself  is  consider- 
ably decreased.  This  pumps  a liquid  up  to 
the  top  of  the  shell-like  structure  in  one 
compartment  and  down  the  other  to  the 
bottom  again,  causing  a pressure  effect  all 
along  the  length,  but  not  a flow.  This 
pressure  is  felt  in  a flexible  chamber,  also 
containing  a liquid  and  having  a membrane 
of  strings  capable  of  vibrating.  On  each 
string  is  a specially  sensitized  cell  which, 
if  stimulated,  will  communicate  with  the 
brain,  giving  indication  of  sound. 

A good  musician  can  distinguish  between 
two  notes,  one  sixty-fourth  of  a semitone 
apart.  This  means  that  there  is  more  than 
one  fiber,  but  less  than  two  of  the  nerve 
for  each  note  in  the  auditory  scale.  The 
basilar  membrane  itself  has  more  than  two 
fibers,  but  less  than  three  for  each  note, 
and  the  peculiar  rod-shaped  structures, 
which  are  shown  in  the  diagram,  are  more 
than  one  in  number  for  each  note. 

It  has  been  found  that  in  diseases  involv- 
ing the  basilar  membrane,  that  the  mem- 
brane destroyed  at  the  apex  or  the  wider 
portion  of  the  membrane,  means  the  com- 
plete loss  of  perception  of  the  sounds  low 
in  the  musical  scale,  while  those  destroyed 
at  the  base  or  narrow  portion  of  the  mem- 
branous scale  destroyed  the  ability  to  rea- 
lize the  high  notes  in  the  musical  scale.  In 
birds,  altho  the  distinction  between  the 
notes  is  much  more  delicate,  the  scale  is 
greatly  limited.  The  telephone  theory  is 
different  from  the  above,  which  is  called 
the  piano  theory  of  hearing. 

THE  TELEPHONE  THEORY  OF  HEARING. 

This  theory  relegates  the  whole  work  of 
analysis  to  the  central  nervous  system  to 
the  brain,  but  gives  us  no  clue  as  to  how 
such  an  act  of  analysis  may  take  place. 
The  idea  advanced  is  that  when  a bow  of 
a violin  is  drawn  across  a plate  which  has 
previously  been  sprinkled  with  some  fine 
powder  such  as  lycopodium,  the  plate  as- 
sumes a complicated  pattern  having  nodal 
points.  It  is  thought  that  perhaps  the  en- 
tire basilar  membrane  vibrates  as  a whole, 
but  various  nodal  points  will  not  vibrate 
as  much  as  the  internodal  points,  and  since 
the  hair  cells  vibrate,  with  the  membrane, 
and  are  affected  by  the  dampening  mem- 
brane on  top,  a pressure  pattern  is  formed, 
which  pattern  is  communicated  to  the  brain. 

Animal  experiments  have  not  completely 
borne  out  this  theory.  Animals  such  as 
guinea  pigs,  etc.,  have  been  subjected  to  a 
stress  of  one  continuous  sound  from  a pipe 
organ.  The  animal  when  killed,  has  shown 
that  one  certain  or  definite  portion  of  the 
basilar  membrane,  together  with  the  rod 
cells,  has  practically  disintegrated. 
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learn  Drafting! 

Mechanical — Electrical — Architectural  — Structural 


Today  everything  is  built  by  plan.  In 
the  factories,  large  and  small,  no  new 
product  is  made,  not  even  a change  is 
made  in  an  old  design,  but 
that  a new  sketch,  worked 
out  to  the  finest  detail  is 
first  prepared.  New  build- 
ings are  constructed  accord- 
ing to  the  architect’s  clever- 
ly-drawn plans.  Great 
bridges,  tunnels,  reclamation 
projects  are  first  schemed 
out  on  paper— -by  drafts- 
men ! So  we  find  every  in- 
dustry, in  every  land 
throughout  the  world  in 
great  need  of  skilled  drafts- 
men. These  men  must  be 
trained  to  take  plans  in  the 
rough  and  draft  them  into 
workable,  accurate  graphs 
to  guide  the  workmen.  For 
this  work  hand- 
some salaries  are 
paid.  But  the  men 
who  earn  the  real- 
ly big  pay  are  the 
men  who  have 
been  properly 
trained  in  the 
principles  and 
practice  of  advanced  draftsmanship. 

Practical  Men  Prepare  You 


time.  One  week  of  practical  employment  and 
one  week  in  the  drawing  room  permit  you 
finishing  this  full  course  in  one  year.  Low 
tuition  fee  and  Fraternity 
House  for  all  students  who 
wish  to  secure  board  and 
room  at  cost. 

Earn  $150  to 
$400  a Month 

In  this  fascinating  profes- 
sion each  man  is  paid  ac- 
cording to  his  skill  and 
worth.  Expert  Draftsmen 
with  specialized  training  such 
as  School  of  Engineering 
offers  can  easily  earn  $150 
to  $400  a month.  Expert 
Designers  who  have  had 
drafting  experience  enjoy  in- 
comes  up  to 
$10,000  a year  and 
more.  Salaries  of 
over  $5,000  are 
often  paid  t o 
Chief  Draftsmen 
and  Engineers 
Train  now  for 
one  of  these 
splendid  positions.  With  six  months  of  special, 
intense  instruction  here,  you  will  be  started 
with  a good  work  that  will  quickly  put  you 
into  the  big-pay  class. 


Every  Industry  Needs 
Draftsmen 

Railroads,  steel  mills,  fac- 
tories, ship  yards,  electrical 
concerns,  contractors,  construc- 
tion engineers  and  companies, 
car  shops,  architects  and  hun- 
dreds of  other  concerns  need 
and  must  have  skilled  drafts- 
men. In  every  industry  thou- 
sands of  draftsmen  are  daily 
required.  The  services  of  the 
man  who  is  properly  trained  in 
this  important  work  are  always 
in  great  demand.  Why  don’t 
you  get  into  this  fascinating 
profession? 


Become  an  Eitpert 
in  Six  Months 


Come  to  the  School  of  Engineering  of  Mil- 
waukee to  learn  right  the  science  of  Drafting. 
You  will  learn  quickly  and  thoroughly  here, 
from  men  who  are  recognized  experts.  No 
special  ability  or  “drawing  talent”  is  neces- 
sary. With  the  desire  to  learn  and  the  will 
to  win  you  can  here  quickly  qualify  for  a re- 
sponsible well-paying  position  in  this  fascinat- 
ing field  of  work.  Here  you  learn  in  large, 
airy,  well-lighted  drafting  rooms.  Skilled  in- 
structors, who  are  practical  experts,  train  you 
step  by  step.  Working  models,  machine  parts, 
intricate  electrical  apparatus — the  most  thor- 
ough complete  equipment  for  learning  every 
phase  of  drafting  is  provided  by  School  of 
Engineering.  With  this  wonderful  training  you 
can  become  an  expert  Draftsman  in  six  months. 

Earn  While  You  Learn 


SEND  FOR  NEW  FREE  BOOK 

NEXT  TERM  BEGINS  SEPT.  1st 

Mail  the  coupon  now  and  get  full  information  so 
that  you  will  be  ready  to  start  your  training  on 
September  1st.  It  is  the  ideal  time  to  come  to 
School  of  Engineering  of  Milwaukee.  Here,  on  this 
breeze-swept  shore  of  Lake  Michigan,  you  will  enjoy 
cool  weather  while  you  are  learning.  And  there  is  every 
facility  for  recreation.  The  school  is  located  in  the  heart 
of  Milwaukee,  a large  up-to-date  city  with  the  added 
attraction  of  bathing  and  boating  on  beautiful  Lake  Mich- 
igan and  other  lakes  in  the  surrounding  country.  Our 
students  engage  in  baseball  and  other  sports.  You  will 
enjoy  your  training  at  School  of  Engineering  and  your 
time  here  will  pay  you  golden  dividends  all  the  rest  of 
your  life  in  increased  earning  power  and  bigger  opportun- 
ities. It  will  mean  thousands  of  dollars  to  you  to  mail 
the  coupon  NOW, 

School  of  Engineering  of  Milwaukee 
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l-HA-373  Broadway,  Milwaukee,  Wis. 
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AND  EARN 

$75  a Week 


This  year's  Edition  will 
make  you  an  Expert 


The  National  Authority  for  26  Years 

The  only  complete  and 
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The  cable  itself  may  be  sealed  into 
the  bamboo  pole  by  means  of  a high 
grade  insulating  compound.  A sort  of 
switch  now  becomes  necessary  to  turn  on 
and  turn  off  the  current  for  reasons  men- 
tioned above.  If  no  such  switch  were  used, 
it  would  never  be  possible  to  bring  the  pole 
with  its  live  point  anywhere  near  the  shark, 
for  he  would  feel  the  effects  of  the  current 
several  feet  away,  and  would  swim  out  of  the 
danger  zone.  So  a sort  of  telescopic  switch 
as  shown  in  our  third  illustration  is  used, 
and  this  may  be  made  to  work  automatically. 
In  other  words,  as  soon  as  the  pole  point 
is  stuck  into  the  shark,  the  force  of  the 
thrust  will  close  the  telescopic  switch  auto- 
matically, as  can  be  readily  seen.  Instantly 


the  current  shoots  into  the  shark’s  body, 
electrocuting  him,  providing  there  is  a 
good  contact. 

It  is  however,  not  always  necessary  to 
electrocute  the  shark,  and  indeed  it  is  not 
absolutely  necessary.  In  order  to  protect 
the  pearl  or  sponge  divers,  two  or  three 
men  armed  with  electrified  poles  can  take 
stations  around  the  working  divers,  while 
the  latter  work  on  unmolested.  If  a shark 
comes  within  sight,  the  electrified  poles  will 
readily  ward  off  the  pest,  altho  it  may  never 
be  necessary  to  actually  stab  him.  In  other 
words,  the  effect  of  the  current  will  be 
sufficient  to  frighten  off  the  sharks  should 
they  come  anywhere  near  the  electrified 
zone. 
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ance  of  the  cell,  decrease  its  voltage  and 
therefore  its  current.  There  are  a number 
of  ways  to  diminish  this  action  but  the 
following  one  is  a very  effective  one,  and 
it  is  not  found  in  the  text-books  on  the 
subject : 

In  a fruit  jar  make  up  a strong  solution 
of  sal-ammoniac.  From  an  old  dry  cell 
remove  the  carbon  and  secure  a zinc  rod  or 
heavy  strip  of  zinc.  Now  immerse  the  car- 
bon in  a dilute  solution  of  nitric  acid. 
Then  heat  it  in  the  oxidizing  flame  of  a 
Bunsen  burner.  Repeat  this  a number  of 
times  after  which  place  the  carbon  and  zinc 
in  the  jar  of  sal-ammoniac.  You  will  find 
that  this  cell,  unlike  the  ordinary  sal-am- 
moniac cell,  will  give  a strong  current  for 
a long  time  and  when  it  does  begin  to 
polarize  give  the  carbon  the  same  treat- 
ment again.  Of  course  fresh  sal-ammoniac 
must  be  added  from  time  to  time. 

Local  Action:  The  chemistry  of  local 

action  is  a much  more  important  matter 
than  is  commonly  supposed.  By  local  action 
is  meant  the  wasting  away  of  the  zinc  on 
both  open  and  closed  circuit  owing  to  the 
presence  of  little  particles  of  impurity, 
:hiefly  carbon.  When  these  impurities  are 
present  little  batteries  are  set  up  between 
them  and  adjacent  particles  of  zinc  and  a 
vigorous  chemical  action  results,  accom- 
panied by  the  solution  of  the  zinc,  the 
wasting  of  the  acid  and  the  liberation  of 
large  quantities  of  hydrogen  g^. 

In  a tumbler  of  dilute  sulfuric  acid  place 
1 strip  of  ordinary  sheet  zinc  and  you  will 
Immediately  observe  a myriad  of  bubbles 
rising  about  it.  These  are  due  to  local 
iction.  Remove  the  strip  and  dip  the  end 
3f  it  in  a little  mercury.  Rub  the  mercury 
ind  it  will  quickly  spread  over  the  entire 
surface.  Now  put  it  in  the  tumbler  of  acid 
md  no  bubbles  will  appear.  You  have 
severed  up  the  particles  of  carbon  and  the 
:iny  electric  cells  have  disappeared.  A 
strip  of  chemically  pure  zinc  will  also  show 
lo  signs  of  local  action. 

One  important  application  of  this  action 
s in  the  generation  of  hydrogen.  Perhaps, 
sometime  you  have  been  absolutely  unable 
o make  your  hydrogen  generator  work, 
its  failure  to  act  is  due  to  the  use  of  too 
mre  zinc.  Unless  there  are  impurities 
sresent  to  set  up  little  cells  the  zinc  will 
lot  go  into  solution.  If,  however,  you  will 
idd  2 or  3 cc.  of  a solution  of  copper  sul- 
ate  an  immediate  and  vigorous  action  will 
legin.  The  zinc  drives  the  copper  from  the 


copper  sulfate  solution  and  the  tiny  par- 
ticles of  it  collect  over  the  surface  of  the 
zinc  and  at  once  the  electrolytic  action  and 
the  consequent  liberation  of  hydrogen 
begin. 

Cleaning  Silver-Ware:  One  very  unique 
and  useful  application  of  local  action  is  to 
be  found  in  a new  method  of  cleaning 
silver-ware.  The  silver  is  placed  in  an 
aluminum  kettle  or  pan  and  a solution  con- 
taining 5 teaspoonfuls  of  baking  soda 
(sodium  bicarbonate)  to  a gallon  of  water 
is  poured  on  it.  Or  the  solution  may  be 
prepared  first  in  the  kettle  and  the  silver 
immersed  in  it.  Then  place  the  kettle  on 
the  stove  and  heat  it  nearly  to  boiling.  The 
soda  forms  a mildly  alkaline  solution  which 
will  attack  the  aluminum  but  not  the  silver. 
We  have  then  the  exact  conditions  for  an 
electric  cell  with  the  result  that  the  hy- 
drogen liberated  by  the  action  of  the  alkali 
on  the  aluminum  is  driven  over  to  the  silver 
where  it  unites  with  the  sulfur  on  the  latter 
and  quickly  removes  it.  The  silver  can  then 
be  polished  with  a chamois  skin.  The 
amount  of  aluminum  going  into  solution  is 
not  great  enough  to  injure  the  vessel. 

An  interesting  illustration  of  local  action 
was  recently  observed  on  a splendid  new 
yacht  built  for  salt  water.  Copper  sheeting 
was  put  together  with  rivets  containing 
iron.  As  a result  local  action  set  in  and 
the  sheeting  quickly  fell  apart. 

One  of  the  most  important  applications 
of  the  electric  current  is  to  be  found  in  the 
electrolytic  refining  of  copper,  electroplat- 
ing and  the  electrolytic  analysis  of  alloys. 
The  principle  of  all  of  these  processes, 
however,  is  exactly  the  same  as  that  of 
electrotyping.  Had  it  not  been  for  the 
necessity  of  having  a very  expensive  pla- 
tinum dish  for  the  electrolytic  determina- 
tion of  copper  in  brass,  I should  have  been 
glad  to  describe  the  practical  method  of 
doing  this.  Silver  plating  was  described 
in  considerable  detail  by  the  writer  in  the 
January  issue  of  the  Electrical  Experi- 
menter. 

In  addition  to  these  processes  there  is  a 
host  of  chemical  industries  that  employ  the 
electric  current  and  are  made  possible  by 
it.  Among  these  are  the  extraction  of 
aluminum,  the  separation  of  the  alkali 
metals,  the  preparation  of  the  caustic  al- 
kalis, the  production  of  hydrogen,  oxygen 
and  chlorine,  the  metallurgy  of  steel,  the 
making  of  nitric  acid  from  the  air  and 
many  more. 
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Chemical  Laboratory 

We  present  herewith  to  oiir  friends  our  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real 
chemical  experiments.  This  outfit  is  not  a toy,  put  up  merely  to 
amuse,  but  a practical  laboratory  set,  with  all  the  chemicals,  apparata 
and  reagents  necessary  to  perform  real  work  and  to  teach  the  be- 
ginner all  the  secrets  of  inorganic  chemistry.  With  this  outfit  we  give 
free  a book  containing  a Treatise  in  Elementary  Chemistry,  useful 
data  and  recipes,  and  100  instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT: 


No.  4889 


The  outfit  consists  of  forty-four  (44) 

( lieiolcals  all  C.  I’,  (chemical  pure)  put 
u)i  in  appropriate  wooden  boxes,  glass 
bottles,  and  herinetlcally  closed  Jars.  The 
acids  are  put  up  In  glass  bottles,  with 
gidund-in  glass  stoppers  and  there  Is  a 
sufficient  quantity  of  chemicals  supplied 
(mostly  one  to  two  ounces)  enough  to 
make  dozens  of  erperlnients  with  each. 

The  apparata  furnished  are  all  of  the 
best  obtainable  make  and  of  standard 
laboratory  size  and  shape.  17  pieces  of 
apparata  furnished  with  this  outfit. 

The  Instruction  book  is  a real  Chem- 
istry Course  for  the  Beginner.  Some  of 
the  Contents  are:  Division  of  Matter: 

This  is  a Treatise  on  Elementary  Chem- 
istry and  deals  yvlth  the  theory  of  the 
Elements,  Molecules  and  Atoms,  etc. 
Chemical  Nomenclature:  This  explains 

in  simple  language  the  derivation  of  the 
chemical  names  of  the  Elements  and 
their  compounds.  There  Is  a chapter  on 
Laboratory  Operations;  Glass  Working; 
First  Aid;  Fire  Extinguishers;  Experi- 
menters’ Aphorisms,  etc. 


A good  part  of  the  book  Is  devoted  - 
Weights  and  Measures.  The  Metric  Sys- 
tem, the  English  System  and  the  U.  S. 
System  are  fully  explained. 

The  following  nibles  are  furnished: 
Symbols  and  Atomic  weights  of  the  Ele- 
ments ; Measures  of  Weights,  Volume, 
Capacity  and  Length ; Per  Cent  solu- 
tions ; Conversion  of  Measure  expressed 
In  parts:  Poisons  and  their  antidotes; 
Technical  and  common  name  of  chemical 
substances ; Formulas  for  Cleaning  vari- 
ous substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks:  How  to 
make  Invisible  and  magic  Inks:  How  to 
test  flour;  How  to  te.st  soil ; How  to  Make 
Chlorine  (las  and  Smoke  (tierman  War 
Cas)  : How  to  bleach  cloth  and  flowers. 
How  to  produce  Oxygen  and  Hydrogen  ; 
How  to  make  Chemical  Colors;  How  to 
test  Acids  and  Alkalies  and  hundreds  of 
Interesting  hints  and  formulas. 


Price  $6.00.  Shipping  Weight  10  lbs.  (Can  be  shipped  by  Express  only.) 
Immediate  Shipment 


The  Boy*s  Electric  Toys 

xrrT~4HE  BOY'S  ELECTRIC  TOYS"  contains  enough  material  TO 
••  I MAKE  A.\l)  CO.MPLETE  OVER  TWE.NTY  FIVE  DIFFERE.NT 
M ELECTRICAL  APPARATUS  without  any  other  tools,  except 
a screw  driver  furnished  with  the  outfit.  The  box  contains 
the  following  complete  InstrumenLs  and  apparatus  which  are  already 
assembled: 

Student's  chromLc  plunge  battery,  compass-galvanometer,  solenoid, 
telephone  receiver,  electric  lamp.  Enough  various  parts,  wire,  etc.,  are 
furnished  to  make  the  following  aiiparatus: 

Electromagnet,  electric  cannon,  magnetic  pictures,  dancing  spiral, 
electric  hammer,  galvanometer,  voltmeter,  hook  for  telephone  receiver, 
condenser,  sensitive  microphone,  short  distance  wireless  telephone, 
test  storage  battery,  shocking  coil,  complete  telegraph  set,  electric 
riveting  machine,  electric  buzzer,  dancing  fishes,  singing  telephone, 
mysterious  dancing  man,  electric  Jumping  jack,  magnetic  geometric 
figures,  rheostat,  erratic  pendulum,  electric  butterfly,  thermo  electric 
motor,  visual  telegraph,  etc.,  etc. 

f This  does  not  by  any  meaus  exhaust  the  Il.sl,  but  a great  many 
more  apparatus  eati  be  built  actually  and  etfeclually. 

With  the  instruction  book  which  we  furnish,  one  hundred  experiments 
' that  can  be  made  with  this  oiittil  are  listed,  nearly  all  of  these  being 

■ illustrated  with  superb  illustrations.  Xo  other  materials,  goods  or 
supplies  are  necessary  to  perform  any  of  the  one  hundred  experiments 
or  to  make  any  of  the  2.a  appaiatus.  Everything  can  be  constructed 
and  accomplished  by  means  of  this  outfit,  two  hands,  and  a screw- 
driver. 

The  outfit  contains  1 14  separate  pieces  of  material  and  24  pieces  of 
finished  articles  ready  to  use  at  once. 

Among  the  finished  material  the  following  parts  are  included: 
Chromic  salts  for  battery,  lamp  socket,  bottle  of  mercury,  core  wire 
(two  dltferent  lengths),  a botUe  of  iron  .filings,  three  spools  of  wire, 
carbons,  a quantity  of  machine  screyvs,  flexible  cord,  two  wood  bases, 
glass  plate,  paraffine  paper,  binding  j)osts,  screw-driver,  etc.,  etc.  The 
instruction  book  Is  so  clear  that  anyone  can  make  the  apparatus  yvith- 
out  trouble,  and  besides  a section  of  the  instruction  hook  is  taken  up 
with  the  fundamentals  of  electricity  to  actiuaint  the  layman  yvlth  all 
important  facts  in  electricity  in  a simple  manner. 

We  guarantee  satisfaction. 

The  size  over  all  of  the  outfit  is  14  x 9 x 2%.  Shipping  weight,  8 lbs. 

■ No.  2002  “The  Boy’s  Electric  Toys,”  outfit  as  described ....$6,00 

< IMMEDIATE  SHIPMENTS 


The  Livest  Catalog  in  America** 


No.  2002 


IX'  this  cyclopodia  you  will  find  all 
about  radio.  . One  of  the  greatest  cat- 
alogs of  its  kind  in  print. 

You  will  find  in  it  dozens  of  wireless 
instruments  of  the  famous  E.  I.  Co.  make. 

Other  things  you  will  find  listed  in  this 
catalog:  Electrolytic  Interrupters,  Bull- 
dog Spark  Colls.  .Chemical  Outfits,  Code 
Practice  Sets,  Primary  Batteries,  Storage 
Batteries,  Hydrometers,  Volt  and  Amme- 
ters, Batterymeters,  Electrolytic  Recti- 
fiers, Rheostats,  Tesla  Colls,  Microphones, 


Loud  Talkers,  Electro-magnets,  .X-ray 
Tubes,  Telephones,  Magnetos,  Low  Ten- 
sion Transformers.  Books,  etc.,  etc.  IX 
A WORD  THE  MOST  COMPLETE  CAT- 
ALOC  IN  PRINT. 

t'O'PP  wltli  this  wonderful  cyclopedia 
^ rvl-iE.  — 2n  coupons  for  our  160  page 
Wireless  Course  In  20  lessons.  350  il- 
lustrations, 30  tables.  Catalog  explains 
how  yon  can  get  this  Course  absolutely 
free. 


The  Electro  Importing  Co.. 

231  Fulton  Street  New  York 

"Everythfne  for  the  Experimenter* 


r>«t1FrS<lt?8<1 


ELECTRO  IMPORTING  COMPANY 

231  Fulton  St.,  New  York  City 

I enclose  herewith  6 cents  in  .stamps  or  coin,  to 
cover  postage,  for  which  please  send  me  your  latest 
Cyclopedia  Catalog  No,  22  as  described. 

NAME  

address  

STATE  S.&I.  8-20 


429 


Science  and  Invention  for  August,  1920 




I Mo-^les  of  tSa©  f 

I Usaseesa  f 

I By  JEROME  LACKENBRUCH 

I (Continued  from  page  361)  | 
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ground  is  used  for  several  pictures  and 
consequently  time  is  saved  in  making  the 
drawings,  as  the  entire  hook-up  need  only 
be  drawn  once.  Lines  that  are  to  appear 
in  another  drawing  are  never  repeated. 
Only  when  the  action  to  be  shown  necessi- 
tates a change  in  part  of  the  drawing  is  a 
new  plate  or  background  used.  In  diagram 
3,  it  will  be  seen  that  a celluloid  composi- 
tion plate  has  been  superimposed  over  the 
background,  and  the  current  is  seen  to  be 
flowing.  This  particular  plate  shows  only 
the  lines  represented  by  the  white  and  black 
dashes.  But  when  they  are  placed  on  top 
of  the  background,  they  fit  perfectly  into 
place  and  are  so  photographed.  This  is 
the  action  that  is  evident  to  the  eye.  But 
behind  this  we  know  that  an  electro-mag- 
netic field  has  been  built  up  and  has  reached 
out  to  include  the  iron  ball  and  magnetized 
it  so  that  the  end  nearest  the  bar  is  of 
different  potentiality  than  the  end  of  the 
bar  to  which  it  is  attracted.  The  theory 
that  unlike  poles  attract  is  now  flashed 
on  the  screen  to  explain  the  action ; and 
finally  a view  of  the  magnetic  field  about 
the  iron  bar  is  shown;  stage  four.  Dia- 
gram 4,  which  consists  of  a background 
and  one  plate  photographed  together,  shows 
the  lines  of  force  about  the  bar  that  has 
been  magnetized  by  an  electric  current  be- 
ing past  thru  a wire  wound  about  it.  Fig- 
ures 5 and  6,  at  bottom  of  strip,  show  the 
iron  ball  attracted  partly  at  first,  and  then 
drawn  up  against  the  pole.  Here  we  have 
a fundamental  electro-magnet  in  action. 

THE  DYNAMO  BARES  ITS  SECRET. 

Now  that  we  know  the  interrelation  be- 
tween magnetism  and  electricity,  the  ani- 
mated drawing  proceeds  to  tell  that  when 
magnetic  lines  of  force  are  cut  by  a closed 
loop  of  wire;  an  electric  current  is  induced 
in  the  wire.  The  second  strip  of  diagrams 
show  two  permanent  magnets  with  mag- 
netic lines  of  force  running  from  the  North 
pole  of  one  to  the  South  pole  of  the  other. 
The  drawings  for  this  series  of  animated 
technical  drawings  which  develop  the  prin- 
ciple behind  the  action  of  an  alternating 
current  generator  were  made  by  Mr.  S.  A. 
Marti  of  the  Bray  Studios.  The  funda- 
mental background  for  these  drawings  is 
an  outline  of  the  magnets.  The  lines  of 
force  mentioned  above  are  drawn  on  a cel- 
luloid plate  and  photographed  together  with 
the  background. 

The  next  step  involves  the  removal  of 
the  lines  of  force  drawing  and  the  substi- 
tution of  a drawing  of  an  armature  ( ro- 
tating) a loop  together  with  lines  of  force. 
This  shows  the  introduction  of  the  sim- 
plest form  of  armature  between  the  mag- 
nets. Another  drawing  shows  only  the 
brushes,  which  connect  with  the  collector 
rings  that  draw  off  the  current,  when  it 
has  been  generated  by  the  revolving  of  the 
loop  in  the  magnetic  field.  In  other  words, 
diagram  4 is  made  by  photographing  to- 
gether a background,  and  two  plates,  one 
consisting  of  the  loop,  collector  rings  and 
magnetic  field,  and  the  other,  of  the  brushes, 
the  one  plate  superimposed  above  the  other ; 
and  both  upon  the  background. 

The  electrical  action  that  now  takes 
place  is  as  follows.  Assuming  that  the 
loop  is  revolved  in  the  opposite  direction 
of  the  hands  of  a clock;  that  is,  up  on  the 
side  toward  the  S magnet  and  down  on 
the  side  near  the  one  marked  N,  the  cur- 
rent induced  will  vary  in  strength  during 
the  course  of  one  revolution.  If  the  loop 
were  PARALLEL  to  the  lines  of  force, 
there  would  be  no  space  within  the  rec- 
tangle of  the  loop  circuit  to  enclose  the 
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matter — give  me  a Starrett  Tool.” 


KNAPP  DYNAMO  MOTOR 


Will  electroplate,  charge  storage  batteries,  run  lamps, 
motors,  train  of  cars,  induction  coils, — in  fact,  the  number 
of  experiments  it  can  be  used  for  is  unlimited.  Buns  on 
4 to  6 Volts  or  can  be  connected  to  run  on  110  Volts 
through  a transformer. 
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WE  BUILT  IT  for  feilows  who 
want  Boraethingr  new  and 
better.  We  found  a way  to 
give  you  two  wagons  in  one.  When 
you  want  to  haul,  you  need  a box 
wagon.  The  Auto  •Wheel  Conver* 
tibie  Roadster  is  ready.  Swing 
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wagon  bed  that  will  carry  1.000  lbs. 
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lines  of  force  passing  between  the  mag-  current  in  the  same  direction  in  which  the 
nets.  But,  if  the  rectangular  loop  were  hands  of  a clock  move.  Applying  this  to 
turned  to  a vertical  position  with  respect  the  diagram,  we  may  say  that  when  the 
to  the  lines  of  force,  the  maximum  num-  loop  moves  down  90  degrees  from  a verti- 
ber  of  lines  of  force  would  pass  THRU  cal  position,  on  the  side  marked  N,  and  up 
the  space  enclosed  by  the  loop.  Now,  by  on  the  side  marked  S,  the  number  of  lines 
turning  the  loop  (armature),  the  lines  of  of  force  embraced  within  the  rectangular 
force  are  cut;  and  this  cutting  results  in  a loop  gradually  decreases,  and  consequently 
current  being  induced  in  the  loop ; forcibly  the  current  induced  will  be  in  the  direction 
illustrating  the  basis  of  action  in  all  in  which  the  hands  of  a clock  move.  In 
dynarnos.  ^ this  case,  it  will  be  away  from  the  ob- 

it is  clear  that  when  the  loop  is  in  a server  on  the  side  toward  S and  toward 
vertical  position,  and  it  is  revolved  about  him  on  the  side  N.  Now,  as  the  loop 
its  own  axis,  it  will  move  almost  parallel  changes  its  position  with  respect  to  the 
(for  an  instant)  to  the  lines  of  force  it  is  number  of  lines  of  force  it  cuts  at  right 
cutting.  Gradually,  however,  as  the  loop  angles,  the  direction  of  the  current  induced 
moves  toward  the  horizontal  position,  more  changes. 

and  more  lines  of  force  are  cut  at  right  an-  n observed  that  each  end  of  the 

gles,  and  consequently  an  increasingly  attached  to  a ring,  known  as  a col- 

stronger  current  is  induced  in  the  loop,  ring.  These  rings  revolve  with  the 

From  the  horizontal  to  the  vertical  posi-  and  draw  off  the  current  in  alternat- 

tion,  the  loop  cuts  fewer  and  fewer  lines  of  j„g  directions,  positive  thru  one-half  revo- 
force  at  right  angles  until  it  is  again  m a of  f^e  loop,  and  negative  thru  the 

position  parallel  to  them.  From  this  we  second  half  of  the  revolution, 
may  conclude  that  as  the  loop  makes  one  ^ ^ • i -i  i-  , 

revolution,  the  current  increases  as  the  loop  building  up  the  action 

moves  from  0 to  90  degrees,  decreases  from  the  generator  on  the  screen,  is  to  re- 
90  to  180  degrees,  and  then  repeats  this  drawings  of  the  loop  and  brushes 

progression  and  declination  from  180  de-  , P™,  * ’f  background  mid  to  lay  other  cel- 

grees  to  360  degrees.  (figure 

5)  IS  a view  of  an  H armature;  the  sec- 

WHY  CURRENT  ALTERNATES.  (figure  6)  is  a view  of  the  loop,  and 

the  third  (figure  7)  is  the  “H”  armature 
The  principle  on  which  electric  current  containing  many  loops  wound  in  the  form 
alternates  is  this : An  increase  in  the  num-  of  a coil.  The  action  previously  outlined 
her  of  lines  of  force  embraced  by  a cir-  takes  place  in  greatly  increased  measure 
cuit  induces  a current  in  a certain  direc-  within  the  armature  shown  in  diagram  7. 
tion,  depending  upon  the  direction  in  which  By  removing  the  single  black  loop  and  sub- 
the  conductor  cuts  the  lines  of  force.  (In  stituting  a cross-sectional  view  of  the  in- 
the  accompanying  diagram  5,  it  would  be  terior  of  the  armature,  an  idea  may  be 
away  from  the  observer,  on  the  left  side  of  obtained  of  the  mass  of  wire  within  it. 
the  loop  and  toward  him  on  the  right  side.)  As  the  strength  of  a current  depends  upon 
And  a decrease  in  the  number  of  lines  of  the  number  of  wires  cutting  the  lines  of 
force  embraced  within  the  circuit  induces  a force,  it  is  evident  that  the  desirable  condi- 

tion  is  obtained  when  a great  number  of 

wires  are  wound  closely  together  in  the 
armature.  Figure  8,  the  lower  and  final 
stage  here  shown,  shows  the  current  being 
taken  off  by  means  of  brushes  and  slip 
rings. 


ROTORS  AND  STANDARDS 

YM2— Plain  rotor,  as  illustrated $4.50 

YM3 — Saw-tooth  rotor,  designed  for  Har- 
monic Chord  tone 4.75 
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I Water  Power  I 

I By  H.  WINFIELD  [SECOR  f 

I (Continued  from  page  395)  I 
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ing  with  a wooden  mallet  over  a mandrel 
of  the  proper  shape,  and  the  securing  tabs 
or  bent  over  ribs  also  formed.  These  se- 
curing tabs  may  be  drilled  for  rivet  holes 
before  being  bent  over  if  desired. 

POWER  OF  WATER  MOTORS 
(Extracts  from  Kent’s  Handbook) 


JUST  WHAT 


YOU  WANT 


ACHROMATIC  TELESCOPE  MADE  UPON  NEW  SCIENTIFIC  PRINCIPLES. 

Positively  such  a good  Telescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  are 
made  by  one  of  the  largest  manufacturers  of  telescopes  in  America;  we  control  entire  production; 
measure  closed  8 inches  and  open  over  2V2  feet  m 4 sections.  They  are  nicely  brass  bound,  with 
scientifically  ground  lenses.  Guaranteed  by  the  maker.  Every  sojourner  In  the  country  or  at  the 
seaside  resorts  should  certainly  secure  one  of  these  instruments,  and  no  farmer  should  be  without 
one.  The  scenery  just  now  is  beautiful.  -A  Telescope  will  aid  you  in  taking  views.  Objects  are 
brought  to  view  with  astonishing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaid,  for 
only  99  cents.  Our  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  This  is  a grand  offer 
and  .vou  should  not  miss  it.  We  warrant  each  telescope  jnst  as  represented  or  money  refunded. 
Send  99  cents  today.  To  dealers  6 for  Four  Dollars.  

EASTERN  NOVELTY  CO.,  DEPT.  67,  172  E.  93d  STREET,  NEW  YORK. 
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12 
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12-INCH  REGULAR 

TURBINE 

WHEEL 

(JON- 

VAL  TYPE) 

This  wheel  uses  eighteen  square  inches  of  water. 


Cubic  ft. 

Revo- 

Head 

Discharged 

lutions 

in  ft. 

per  M; 

per  M. 

H.  P. 

6 
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1.25 
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FREE 

TO  PHOTOPLAY 
WRITERS 

A wonderful  book,  illustrated  with  100  potographs, 
of  stars,  directors,  producers,  scenes  in  the  filming, 
studio  interiors  and  exteriors.  Literally  takes  you 
on  tour  of  the  great  Motion  Picture  Studios. 

It  tells  how  Adrian  Johnson,  author  of  300  produced 
photoplays  by  formulating  a simple,  practical,  followable 
system  of  screen  writing,  has  brought  this  fascinating 
profitable  profession  to  your  very  door. 

It  is  a system  for  persons  of  average  intelligence.  You 
heed  not  be  a “genius"  to  master  It. 

Bend  no  money.  Get  this  beautiful  souvenir  book  today, 
for  the  asking. 

The  Adrian  Johnson  Photoplay  System 
III  American  Theatre  Building.  New  York,  N.  Y. 


Strong  Arms 

POWERFUL  BACK,  CHEST, 

MILITARY  SHOULDERS, 

SHAPELY  LEGS,  and  a 
HEALTHY  STOMACH, 

All  of  the  above  can  be  obtained  by 
following  the  instructions  in  my  book. 
Strong  Arms,  which  contains  a com- 
plete course  in  physical  culture  that  will 
develop  all  parts  of  your  body  to  perfect 
proportion.  The  exercises  are  illus- 
trated with  20  full  page  half  tone  cuts 
and  require  no  apparatus.  Send  25c 
in  coin. 

300,000  COPIES  SOLD 
Send  your  order  today  before  you  forget. 

Prof.  ANTHONY  BARKER.  D.  C. 

Studio  562 

127  West  42d  Street,  New  York  City 


The  little  matter  of  15  In  stamps  or  coin  vdll 
bring  you  the  Pathfinder  13  weeks  on  trial.^The 
Pathfinder  is  an  illustrated  weekly,  published  at  the 
Nation’s  center,  for  the  Nation:  a paper  that  prints 
all  the  news  of  the  world  and  tells  the  truth 
and  only  the  truth;  now  in  its  27th  year. 
This  paper  fills  the  bill  without  emptying 
the  purse:  it  costs  but  |l  a year.  If  you 


What 
ISCents 

Will  bring  posted 

Yiou 

From  the  cere,  re 

Nation’s 
Capital 


_ on  what  is  going  on 
In  the  world,  at  the  least 
ezpenseoftime  or  money, 
this  Is  your  means.  IS 
you  want'a  paper  in  your 


Washington  has  become 
the  World's  Capital  and 
reading  the  Pathfinder  is 
like  sitting  in  the  inner 
council  with  those  who 
mold  the  world's  destiny* 
cere,  reliable,  enter*  V-  > ' ■ 

I taining,  wholesome,  the  Pathfinder  is  yours. 
" If  you  would  appreciate  a paper  which  puts 
everything  clearly,  briefly— here  it  is.  Send 
. 15c  to  show  that  you  might  like  such  a 
paper,  and  we  will  send  the  Pathfinder  on 
probation  13  weeks.  The  15c  does  not  repay 
us,  but  we  are  glad  to  invest  in  new  friends. 

THE  PATHFINDER,  Bsz  1176  WuUii<ton,D.C. 


lEARHEHGIIIEERiNG 


Expert  electrical  engineers  are  being  paid  fabulous  salaries 
— thousands  needed  today.  We  give  you  personal  and 
thorough  training — practical,  technical  courses  3 months 
to  2 years  under  expert  engineers  In  electricity,  steam, 
gas.  auto,  armature  winding,  drafting,  etc.  Extensive  la- 
boratory and  shop  equipment.  Not  a trade  school.  Train- 
ing is  condensed — if  your  time  is  limited,  come  to  the 
Finlay  Englneorlng  College — only  one  of  its  kind  in  the 
West.  Day  and  night  sessions— enroll  anytime.  Wnte  for 
FREE  catjdog,  a post  card  will  do. 

f FINLAY  ENGINEERING  COLLEGE 
1003  Indiana  Ave.  Kansas  City,  Mo* * 


SAVE  25%  to  60% 

oD  sllgbtly  used 

GRAFLEX^zKODAKS 


ImlllnwSyr  Cameras  and  Lenses  of  every  description. 

Equal  to  new.  Save  money.  Write  now  for 

E»lNln}l^  Free  Bargain  Book  and  Catalog 

BHIRJUMvU  listlna  hundreds  of  monoy-savlne  bargains  In 
P^5»|yi7iia  R n Bllghtly  used  and  new  cameras  and  supplies.  All 

goods  sold  on  10  days*  Free  Trial.  Money  back 

“ not  satisfied.  You  taka  no  chances  dealips 

• with  us.  We  have  been  Id  the  pbotographio 
business  over  16  years.  Write  now. 

CENTRAL  CAMERA  CO.,  Oept.ns  124  S.  Wabaiti.  Cblcago 
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I THE  "^MASTER  I 

I fiiEY’’®  I 

I By  CHARLES  S.  WOLFE,  | 

I (Continued  from  page  374)  | 
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marvelous  happenings  of  fiction.  The  dis- 
pute grew  rather  hotter  than  either  of  us 
liked,  and — well,  we  ended  in  a bet. 

“Fair  offered  to  bet  me  five  thousand  dol- 
lars that  he  personally  could  demonstrate  to 
a selected  committee  that  the  mysterious 
entrance  or  exit  from  a room  as  described 
in  this  book  was  quite  possible.  I accepted 
the  wager. 

“The  committee  was  selected,  and  the 
conditions  agreed  on.  He  was  to  enter  a 
room  from  which  no  unaided  exit  could 
apparently  be  made.  He  was  to  be  allowed 
the  entire  night  in  which  to  effect  his  es- 
cape. If  he  succeeded,  I agreed  to  find  him 
within  48  hours,  and  to  explain  how  he  got 
away  or  forfeit  the  wager. 

“The  arrangements  were  made,  and  he 
entered  the  selected  room  at  eight  last  eve- 
ning. This  morning  we  forced  an  entrance 
to  that  room.  He  has  disappeared!’’ 

Fenner  made  no  effort  to  conceal  his  grin. 
“Put  one  over,  eh  ? Any  idea  how  he  man- 
aged it?’’ 

“Not  the  slightest,”  confest  Watson,  de- 
jectedly. “Apparently  it  is  impossible.  Yet 
he  is  gone.  My  forty-eight  hours  are  slip- 
ping away  rapidly,  and  it  seems  as  if  I am 
slated  to  lose.  I don’t  mind  the  money  at 
all,  you  understand.  I would  give  the 
little  devil  that  much  if  he  asked  for  it. 
It  is  the  idea  of  having  the  young  jack- 
anapod  hoodwink  me  in  this  fashion  that 
makes  me  determined  to  find  him  if  I can. 
Yet  I haven’t  an  idea  where  to  begin.  Now 
I am  making  you  this  offer.  Solve  this 
riddle  for  me,  and  the  money  I win  you 
may  have.  Of  course,  I rely  on  you  to  keep 
secret  the  fact  that  you  aided  me.” 

“That’s  a pretty  stiff  condition,”  objected 
Fenner,  “for  how  I am  to  get  a look  at  the 
scene  of  this  mysterious  disappearance 
without  someone  noting  my  presence  there, 
and  how  I am  to  trace  the  movements  of 
Fair  without  following  any  trail  he  may 
have  left  without  seeing  it  is  more  than  I 
can  imagine.” 

“That  you  can  easily  do,”  returned  Wat- 
son. “The  selected  room  was  in  the  Com- 
mercial House.  This  morning  we  forced 
the  door,  doing  some  little  damage.  I told 
the  proprietor  that  I would  send  workmen 
around  to  make  the  necessary  repairs.  You 
may  represent  yourselves  as  locksmiths 
without  arousing  any  suspicion.” 

“Right,”  Fenner  agreed,  cheerfully,  “and 
now,  Mr.  Watson,  give  me  a concise  ac- 
count of  Fair’s  last  movements.” 

“We  finally  chose  a room  on  the  twelfth 
floor.  Fair  accepted  this  room  without 
comment,  and  it  suited  me.  It  opens 
onto  a long  corridor,  which  leads  to 
the  elevator.  It  is  much  like-  the  other 
rooms  on  that  floor.  The  reason  that  it 
appealed  to  me  was  that  it  was  situated 
lui.e  a distance  from  the  fire  escape.  In 
fact,  it  is  inconceivable  that  Fair  past  out 
thru  the  windows  of  the  room.” 

“Granting  that  he  had  the  nerve  to  ven- 
ture out  over  the  abyss,  couldn’t  he  reach 
the  roof?”  queried  Fenner,  quietly. 

“Watson  shook  his  head  in  negation. 
“Three  stories  above,  and  the  out  jutting 
cornice,  you  know.  Practically  no  hand 
or  footholds  on  the  surface  of  the  wall. 
I don’t  imagine  a cat  could  make  it.  I think 
we  can  eliminate  the  windows.  The  hotel 
proprietor  assures  me  that  there  are  no  se- 
cret passages,  spaces  between  the  walls  or 
anything  of  that  sort  in  the  building.  I 
take  his  word  for  it.  Now  as  to  the  doors. 
There  are  two.  The  one  leading  into  the 
room  from  the  corridor  by  which  Fair  en- 
tered, and  one  within  the  room  in  the  left 
wall,  leading  into  an  adjoining  room,  which 
also  has  a door  opening  into  the  corridor. 
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You  cannot  attain  business  or  social 
prominence.  You  are  barred  from 
a successful  business  career,  from 
the  leading  professions,  from  well- 
paid  civil  service  jobs,  from  teaching 
and  college  entrance.  In  fact,  em- 
ployers of  practically  all  worth-while 
positions  demand  High  School  train- 
ing. You  can’t  hope  to  succeed  in 
the  face  of  this  handicap.  But  you 
can  remove  it.  Let  the  American 
School  help  you. 

m youBsur  roR  a 

BIG  futube 

prepared  by  some  of  America’s  leading  pro- 
fessors. will  broaden  your  mind,  and  make 
you  keen,  alert  and  capable.  It  is  complete, 
simplified  and  up-to-date.  It  covers  all  sub- 
jects given  in  a resident  school  and  meets  all 
requirements  of  a High  School  training. 
From  the  first  lesson  to  the  last  you  are 
carefully  examined  and  coached. 

USE  SPjkUE  mm  miv 

Most  people  idle  sway jlifly  hours  a week. 
Probably  you  do.  Use  only  one-fifth  of  your 
wasted  hours  for  study  and  you  can  remove 
yourpresent  handicap  within  two  years.  You 
will  enjoy  the  lessons  and  the  knowledge 
you  will  gain  will  well  repay  the  time  spent 
in  study. 

TAK1 10  USSONS 

So  that  you  may  see  for 
yourself  how  thorough 
and  complete  our  train- 
ing is.  We  invite  you  to 
take  ten  lessons  in  the  High  School  Course— 
or  any  Course  of  specialized  training  in  the 
Coupon  below — before  deciding  whether 
you  wish  to  continue.  If  you  are  not  then 
satisfied  you  are  not  out  one  cent.  We  abso- 
lutely guarantee  satisfaction.  On  that  basis 
you  owe  it  to  yourself  to  make  this  test. 

Check  and  mail  the  coupon  NOW  for  full 
particulars  and  Free  Bulletin. 

AMERICAN  SCHOOL 

DF  COnniFPONDENCB 

Dept*  H*  C*  2S,  ClucftgOt,  Illinois 
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Please  explain  how  I can 
qualify  for  the  position 
marked  x 


.High  School  Graduate 
.Electrical  Engineer 
.Elec.  Light  & Pr.  Supt. 
.Hydroelectric  Engineer 
.Telephone  Engineer 
.Telegraph  Engineer 
• Wireless  Operator 
.Architect 

.Building  Contractor 
.Civil  Engineer 

.Structural  Engineer 
.Shop  Superintendent 
.Steam  Engineer 
.Draftsman  & Designer 
.Photoplay  Writer 

Foreman' 


. .Lawyer 

. .Business  Manager 
..Certified  Pub.  Accoun't. 
. .Accountant  & Auditor 
. .Bookkeeper 
. .Stenographer 
♦ .Fire  Insurance  Expert 
..Sanitary  Engineer 
. .Master  Plumber 
. .Heating  & Vent.  Eng. 

. .Automobile  Eng. 

. .Automobile  Repairman 
. .Airplane  Mechanic 
. .General  Edu'n  Course 
. .Common  Scliool  Br'ch*s 
. .Employment  Manager 
’s  Gaining  Course 
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ORIGINAL 


TRADE-MARK 


* ELECTRIC 

TELEPHONES 


SET  NO.  1 — This  set  is  a very  desirable  outfit  for  the  experimenter. 
Contains  carbon  transmitters  and  mono-coil  receivers.  Can  be  taken 
apart  and  reassembled  without  affecting  instruments.  For  con- 
necting, use  bell-wire  and  two  batteries  for  distances  up  to  200  ft., 
for  further  distances  add  additional  batteries.  The  instruments  are 
2^''  X 1"  and  ruggedly  made.  PRICE  $1.00. 

SET  NO.  2 — A highly  developed  set,  similar  to  those  used  by  the 
Signal  Corps  of  the  U.  S.  Army  during  the  recent  war.  Can  be  put 
up  in  a*  few  moments  practically  ANYWHERE.  This  set  is  proving 
very  popular  amongst  the  BOY-SCOUTS  both  in  the  United  States 
and  Canada.  In  connecting,  it  only  requires  two  wires  or  one  wire 
and  a ground.  SIMPLE  DIAGRAMS  AND  DIRECTIONS  WITH  EACH 
SET.  PRICE  $1.50. 

SET  NO.  3— This  is  a real  SIGNALLING  TELEPHONE  SET  and  not 
a cigar-box  contraption  as  the  ordinary  run  of  low-priced  telephones 
prove  to  be  and  is  the  result  of  long  and  costly  experimenting  and  is 
the  only  one  made  whereby  you  can  TALK  AND  RING  OVER  ONLY 
TWO  WIRES  or  one  wire  and  a ground.  A special  constructed 
CUT-OUT-HOOK-BELL  does  the  trick.  When  making  a call,  simply 
lift  telephone  off  hook,  you  will  then  hear  a buzzing  sound  in  your 
receiver  which  indicates  that  a BELL  is  ringing  at  the  other 
end  and  which  will  continue  to  ring  until  someone  answers  by  lifting 
their  telephone  off  the  hook,  presses  his  switch  and  you  both  are 
now  ready  to  talk.  Can  be  put  up  in  about  15  minutes  with  bell 
wire  and  batteries.  Saves  many  a step  and  lots  of  walking  for  it 
can  be  used  over  distances  of  several  hundred  feet.  Requires  no 
special  skill  in  installing.  SIMPLE  DIAGRAMS  AND  DIRECTIONS 
WITH  EACH  SET.  PRICE  $5.00. 

WE  GUARANTEE  these  telephones  to  work  satisfactorily  or  money 
refunded. 

If  your  dealer  does  not  handle  MECANEL  TELEPHONES  write  us 
direct  enclosing  CASH,  CHECK  or  MONEY-ORDER  and  we  will  ship 
postpaid. 

INLAND  SPECIALTY  CO. 

1562  N.  Robey  St.  Chicago,  111. 


NEW  MOTORS 

FACTORY  GUARANTEED  • ALL  SIZES  • IN  ORIGINAL  BOXES 


Your  Opportunity 
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Appantai  •!  SUsdird  Mtmificliira. 
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CbergiDg  Generators 

Suitable  for  all  ligbtiag.  Battel^ 
Cbarging  aud  Power 
B^uirement.. 

I velbL  II  tat. 

II  nSa  II 
41  (dit,  I uifk 
tll,,l»IB|L 

III  >di,l  uvt 
4lnllbtln>)t 
til  nil,,  tlinlt ' 

III  nBi,  II  inpi 


$19.50 

$24.50 

$31.50 

$31.50 

$46.50 

$78.50 

$106.50 

$146.50 


MoYfAfPietortAre  CA 

6tBcraIorllv..»a. 

WRITE  FOR  CATALOQ.  BAR6AINS  IN  MOTORS  AND  6ENERAT0M 


Pelypliase  Motors 

2 and  3 phase.  A.  C.»  220  v. 
OOe..  1730R.P.M.,  complete 
with  base  and  pulley. 

'4  8.P.  - $46*50 

1 HP.  - $64*00 

2 &P*  - $81*00 
3B.P.  - $96*00 
5ftP.  $112*00 

I H.B.U|lip«l,llll 

$36-50 


BiUory  Chargisg  OitfHi 

To  operate  on  A.  C.,  60  cyde.  ain^ 
phase.  Voltage  as  ^ecified.* 

"SauaS-.  $68-50 

in-m u, in  ecQ  50 

14  idb,iiitk  nfitUevI  VDO-*'^ 

"aat&aa&iss-so 

”»is!<siasa$75-oo 


SPECIAL 

111  VQlIl 
AC.,  II 
. 1751 RPJM 
CenptttG,  tord,  plot  ibiI  pBlliy 


WASHINQ  MACHINE  MOTORS 

Sulubte  for 
openiing 

Small  Com-  

^reason,-^ffe«  N “■■Eieli 


$22-75 

ffe«  m m 


GUARANTEE 


MONEY  BACK 

. J ta  AO  ordcn.  IiIum  0. 0.  D.  ty 
Eipfm.  SifM  drtH  whh  liU  ef  Udtog  iUbgM  k|  frilibt 

MANUFACTURERS*  DISTRIBUTER 


SHIPPING  TERMS: 


CHAS.  H.  JOHNSTON,  Box  12,  West  End,  Pittsbifrgli,  Fa. 


Dept.  W. 


Covering  Theory  and  Practice  of 
Electricity — Radio — Blue  Print  Reading  and 
Wireless  Telephony.  4 in  1 Course.  Our  easy  payment 
plan  places  this  course  within  reach  of  anyone  who  wishes  to  better 
themselves.  Immediate  action  will  assure  you  of  a good  future.  Don’t  delay. 
Audion  tube,  experimental  electrical  outfit,  and  other 
apparatus  furnished  each  student,  FREE.  Write  TODAY  to 

CHICAGO  ELECTRICAL  ENGINEERING  CO. 

1000  Diversey  Parkway  Chicago,  III. 


“Both  these  doors  have  ordinary  locks, 
not  dead  latches.  For  this  reason,  I sup- 
pose, they  have  also  bolts.  There  is  a bolt 
on  the  inside  of  the  door  which  opens  on 
the  corridor,  and  a bolt  on  the  door  within 
the  room.  There  is  a bolt  on  the  other  side 
of  that  door,  by  the  way,  within  the  ad- 
joining room.  1 looked  this  morning.  And 
for  the  occasion  we  put  a bolt  on  the  out- 
side of  the  corridor  door. 

“When  Fair  entered  the  room  we  shot 
this  outside  bolt.  He  shot  the  one  on  the 
inside.  That’s  why  we  had  to  force  our 
way  in  this  morning.  That  bolt  on  the  in- 
side was  still  in  place.  So  also  were  both 
bolts  on  the  other  door.  And  there  you  are.’’ 

Fenner  arose.  “Your  description  of  the 
conditions  is  good,  Mr.  Watson,’’  he  said, 
“and  now  Bill  and  I will  become  locksmiths 
and  go  down  and  see  if  we  can  do  anything 
for  you.  If  I am  able  to  help  you  out.  I’ll 
call  Davidson  on  the  ’phone.” 

“Do  that,”  agreed  Watson,  “and  remem- 
ber, the  money  is  all  yours  if  you  can  suc- 
cessfully unravel  this  mystery.” 

Fenner  nodded,  and  we  past  out,  leaving 
Watson  seated  at  the  table.  As  we  past 
thru  the  outer  office,  Davidson  favored  us 
with  a wink  and  a grimace  to  which  Fen- 
ner replied  by  forming  with  his  hands  a 
very  creditable  imitation  of  the  long  ears 
of  a mule. 

We  made  our  way  to  Fenner’s  house, 
attired  ourselves  in  working  clothes,  took 
a few  tools,  and  caught  a downtown  car. 
.As  we  rode  I ventured  to  question  Fenner, 
hoping  that  he  might  have  a possible  solu- 
tion to  the  riddle.  He  proved  non-com- 
mittal. 

“Wait,  Bill,”  he  said,  “until  we  have  had 
a first-hand  look  at  the  scene  of  this  fourth- 
dimensional chap’s  activities.  Let  us  form 
no  theories  until  we  know  all  that  is  to  be 
known  about  the  case.” 

“Watson’s  description  was  quite  lucid,” 
I replied,  “and  if  things  are  just  as  he  de- 
scribed them,  the  trick  seems  impossible  to 
me.  Fair  couldn’t  have  flown,  you  know.” 

“No  matter  how  impossible  it  may  seem,” 
rejoined  Fenner,  “you  are  face  to  face  with 
the  fact  that  when  they  broke  into  the  room 
this  morning  Fair  was  gone.  That,  I take 
it,  is  proof  enough  that  it  is  quite  possible. 
Here  we  are.” 

On  stating  our  errand  to  the  manager,  we 
had  no  trouble  in  securing  admission  to  the 
room,  and  the  departing  bell  hop  left  us 
alone  in  the  room  from  which  Fair  had  con- 
trived to  find  an  exit. 

The  damage  to  the  door  was  trivial  and 
Fenner  set  about  making  the  few  necessary 
repairs.  “You  search  carefully.  Bill,”  he 
said,  as  he  applied  himself  to  the  task  of 
replacing  the  torn  off  bolt  and  its  keeper, 
“and  make  sure  that  our  young  friend  is 
not  here,  disguised  as  a bed  or  a clothe.s 
tree.” 

Ignoring  the  banter  I did  make  a thoro 
examination  of  the  room,  having  come  to 
the  conclusion  on  the  way  down  that  Fair 
might  just  possibly  have  remained  in  the 
room,  avoiding  detection  by  some  clever 
expedient. 

My  efforts  were  fruitless,  however,  for 
a search  convinced  me  that  he  could  not 
possibly  be  in  hiding  within  the  room. 

Conditions  were  just  as  described  by  Wat- 
son, there  being  no  disorder  or  sign  of  un- 
usual physical  effort  to  suggest  a possible 
answer  to  the  enigma.  A glance  out  of 
the  window  assured  me  that  Watson  had 
spoken  the  truth.  Just  to  fancy  a human 
being  clinging  to  the  surface  of  that  wall 
at  that  height  was  sickening,  and  I felt 
convinced  that  Fair  had  not  made  the  fire 
escape.  Yet  the  bolted  doors  seemed  proof 
that  he  had  not  past  thru  either  of  them, 
for  it  is  possible  to  lock  a door  after  you, 
but  hardly  so  to  bolt  one  on  the  other  side 
of  a closed  door.  Also  the  fact  that  there 
were  bolts  on  the  outside  of  each  of  these 
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doors  made  it  look  like  a rather  difficult 
proposition  for  him  to  have  opened  them  at 
all,  let  alone  bolting  them  behind  him. 

The  ceiling,  examined  from  the  vantage 
point  of  a chair,  was  as  fruitless  of  clues 
as  the  previously  scrutinized  floor. 

“And  now,”  said  Fenner,  after  these  de- 
tails had  been  attended  to,  “we  will  take  a 
leaf  from  Watson’s  book,  and  have  a look 
at  the  adjoining  room.” 

By  means  of  an  ordinary  skeleton  key 
we  readily  got  into  this  chamber  thru  the 
corridor  door.  I prepared  myself  for  an- 
other thoro  search,  but  Fenner  stayed  me, 
“No  use,  Bill,”  he  said;  “let’s  go.” 
Mystified,  and  a little  rebellious,  I fol- 
lowed him  from  the  room,  and  we  made 
our  way  to  the  street. 

As  we  walked  along,  Fenner  hummed 
; softly  under  his  breath. 

“It  wouldn’t  have  done  any  harm  to  have 
taken  a look  around  that  room,”  I grum- 
bled, “on  the  off  chance.  While  he’s  not 
likely  there,  we  might  have  made  sure.” 
“Nor  would  it  have  done  us  any  good. 
Ah!  there’s  a telephone  booth.  Wait  here 
until  I get  Davidson  and  kiss  that  five  thou- 
sand good-bye.” 

“Are  you  giving  it  up?”  I demanded, 
amazed  and  hurt.  “Let’s  go  back  and  have 
another  try.” 

“Not  on  your  life,”  said  Fenner,  grimly. 
“Lead  us  not  into  temptation.  If  I go  back 
there  I may  be  tempted  to  collect  that 
money.” 

I “You’ll  never  collect  it  this  way,”  I de- 
murred. 

“My  boy,  I don’t  want  to  collect  it,”  re- 
' torted  Fenner.  “I  don’t  need  money  that 
i bad.  Watson’s  a short  sport,  or  he  would 
' have  seen  this  thing  thru  himself,  and  not 
asked  to  buy  the  brains  which  he  appar- 
i ently  lacks.  Fair  on  the  other  hand  has 
proved  himself  the  possessor  of  some  real 
gray  matter.  Get  me?  I’m  going  to  be 
something  of  a good  sport  myself  and  not 
give  him  away.” 

I laughed,  shortly.  “Give  him  away,”  I 
echoed.  “I  hardly  think  you  will!” 

Fenner  stopt  short  in  his  tracks,  nettled. 
“Say,  you  ass,”  he  said,  sharply,  “you  don’t 
think  I’m  stumpt,  do  you?  Let  me  tell  you 
something,  fellow.  I know  where  that  lad 
is  at  this  very  moment.” 

“You  do?”  I yelled.  “Then  where  in 
i blazes  is  he?” 

“In  that  room  that  I wouldn’t  let  you 
search,  my  boy,”  rejoined  Fenner,  compla- 
cently, gratified  by  my  startled  expression. 
“That’s  why  I literally  dragged  you  out. 
I didn’t  want  you  to  flush  the  poor  lad  and 
spoil  it  for  him.  He  was  in  that  big  closet, 
i sticking  out  his  forty-eight  hours.” 

“He  was  ?”  I demanded,  in  amazement. 
I “How  did  he  get  thru  that  bolted  door?” 
“Easiest  thing  in  the  world,”  chuckled 
Fenner.  “A  cinch.  He  had  the  MASTER 
j KEY.” 

! “A  master  key  for  a bolt?”  I demanded, 

I incredulously. 

“A  master  key  for  a bolt,”  Fenner  said 
quietly.  ‘‘A  nice  little  electro-magnet  and 
some  lamp  cord.  Simple,  wasn’t  it.  Hook 
right  into  the  lamp  socket  and  shoot  the 
bolts  about  at  will.  He  figured,  and  rightly 
enough,  that  the  fact  that  all  those  bolts 
were  found  safely  in  their  keepers  would 
ward  off  all  suspicion  that  he  merely  stept 
into  the  adjoining  room.  He  was  right 
when  he  told  Watson  that  things  happen 
I in  every  day  life  that  are  stranger  than  fic- 
tion. Maybe  that  worthy  will  believe  him 
now.” 

“Good  night !’’  I murmured,  dazedly.  “I 
never  thought  of  that  method — never  sus- 
pected the  trick.” 

“I  did,”  replied  Fenner,  “and  just  the 
moment  that  I saw  those  bolts  were  of  steel 
and  not  brass  ones,  I knew  that  I was  right. 
Gee ! Couldn’t  we  have  rigged  up  some 
station  with  those  five  thousand  iron  men !” 


“Keep  Your  Eye  on  Jim!” 

“It’s  not  alone  what  a man  does  during  working  hours,  but  outside 
of  working  hours — that  determines  his  future.  There  are  plenty  of 
men  who  do  a good  job  while  they’re  at  it,  but  who  work  with  one 
eye  on  the  clock  and  one  ear  cocked  for  the  whistle.  They  long  for 
that  loaf  at  noon  and  for  that  evening  hour  in  the  bowling  alley. 
They  are  good  workers  and  they’ll  always  be  just  that — ten  years 
from  now  they  are  likely  to  be  right  where  they  are  today. 

“But  when  you  see  a man  putting  in  his  noon  hour  learning  more  about  his 
work,  you  see  a man  that  won’t  stay  down.  His  job  today  is  just  a stepping- 
stone  to  something  better.  He’ll  never  be  satisfied  until  he  hits  the  top.  And 
he’ll  get  there,  because  he’s  the  kind  of  man  we  want  in  this  firm’s  responsi- 
ble positions.  You  can  always  depend  on  a man  like  Jim. 

“Every  important  man  in  this  plant  won  out 


in  the  same  way.  Our  treasurer  used  to  be  a 
bookkeeper.  The  sales  manager  started  in  a 
branch  office  up  state.  The  factory  superin- 
tendent was  at  a lathe  a few  years  ago.  The 
chief  designer  rose  from  the  bottom  in  the 
draftingroom.  The  traffic  manager  was  a clerk. 

“All  these  men  won  their  advancements 
through  spare  time  study  with  thelnternational 
Correspondence  Schools.  Today  they  are  earn- 
ing four  or  five  times— yes,  some  of  them  ten 
times  as  much  money  as  when  they  came  withus. 

“That’s  why  I say  that  Jim  there  is  one  of 
our  future  executives.  Keep  your  eye  on  him. 
Give  him  every  chance— he’ll  make  good!  ” 

Employers  everywhere  are  looking  for  men 
who  really  want  to  get  ahead.  If  you  want  to 
make  more  money,  show  your  employer  that 
you’re  trying  to  be  worth  more  money.  If  you 
want  more  responsibility,  show  him  you’re 
willing  to  prepare  yourself  for  it. 

For  29  years  the  International  Correspond- 
ence Schools  have  been  training  men  and 
women  right  in  their  own  homes  after  supper, 
or  whenever  they  had  a little  time  to  spare. 
More  than  two  million  have  stepped  up  in  just 
this  way.  Over  110,000  are  studying  now.  Ten 
thousand  are  starting  every  month.  Can  you 
afford  to  let  another  priceless  hour  pass  without 
maki^  your  start  toward  something  better? 
Here  is  all  we  ask— without  cost,  without  obliga- 
tion, mark  and  mail  this  coupon.  It’s  a little 
thingthat  takes  but  a moment,  but  it’s  the  most 
important  thing  you  can  do  today.  Do  it  now ! 


r— — OUT  HCRK>— 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

, Box  6242,  SCRANTON.  PA. 

I Explain,  without  obligating  me,  how  I can  qualify  for 
the  position,  or  in  the  subject,  before  which  1 mark  X« 
□ OnEBIIOAL  EN6INEEB 
□ SALESMANSHIP 
U ADVERTISING  MAN 
□ Show  Card  Writer 
□ Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
_ DESIGNER 
□ BUSINESS  UANAGEUENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Typlaft 
Cert.  Pub.  Accountant 
Traffic  Management 

Commercial  Law 

□ GOOD  ENGLISH 
□ Oommon  School  Sobjeeta 
□ CIVIL  SERVICE 
□ Railway  Mail  Clerk 
□ STATIONARY  ENGINEER 
Textile  Overaeer  or  Snpt« 
AGRICULTURE  iQ  SpanUh 
□ PonUrjRalalog  IG  Freneh 
^ IntomobUea  ID  Italian 


□ ELEOTRIOAL  ENGINEER 
Electrician 

Electric  Wiring 
Electric  Lighting 

Electric  Gar  Running 

3 Heavy  Electric  Traction 
Electrical  Draftsman 
Eleetrle  Maeblne  Ueslgoer 
Tele^aph  Expert 

□ Practical  Telephony 

□ UEOHANIOAL  ENGINEER 

□ Mechanical  Draftsman 

□ Toolmaker 

□ Ship  Draftsman 

□ Machine  Shop  Practice 

□ Gas  Engineer 

□ CIVIL  ENGINEER 

□ Surveying  and  Mapping 

□ MINE  FOREMAN  OR  ENG'K 
ARCHITECT 
Arehiteotnral  OrafUman 

^ PLUMBING  AND  HEATING 

□ Sheet  Metal  Worker 

□ Navigator 


Name. 


Present 

Occupation. 


Street 
and  No. 


TIRE  PRICES  CUT 

FROM  OUR  FACTORY  TO  YOU 


6000  miles 

WWWW  CUARANTEE 

Our  double  tread  reconstructed  tires  save  you  time,  energy  and  money  and  do 

away  with  tire  troubles.  Our  tires  cannot  be  compared  with  ordinary  double  tread  or  triple 
fabric  tires  of  inferior  make.  Our  reputation  and  success  is  due  to  the  fact  that  we  spare  no 
time  or  money  to  make  our  tires  excel  in  quality  and  durability.  Our  tires  are  used  from 

Coast  to  Coast.  Ask  your  banker  about  us.  Reliner  Free  with  every  Tire.  Tubes  ere  guirtnteed  fresh  stock. 

Size  Tires  Tubes 

36x4K  $12.00  $3.40 
35x5  13.00  3.60 

36x5  13.2S  3.70 

37x5  13.50  3.75 

Send  t2  deposit  for  each  tire  and  $1  for  each  tube  ordered,  balance 
C.  O.  D.  Tires  shipped  subject  to  your  examination.  State  whether 
S.  S.,  C.  L.  (Q.  D.)  plain  or  N.  S.  is  desired.  All  same  price. 

NATIONAL  GOOD-WEAR  TIRE  CO.»  1113  Washington  Blvd.,  Dept.ggOt  CHICAGO 


Size 

Tires 

Tubes 

Size 

Tires 

Tubes 

30x3 

$6.00 

$1.75 

32x4 

$8.75 

$2.60 

30x3^ 

7.00 

2.00 

33x4 

9.00 

2.75 

31x3K 

7.25 

2.10 

34x4 

9.25 

2.85 

32x31$ 

7.50 

2.25 

34x4K 

10.50 

3.00 

31x4 

8.50 

2.50 

35x4^ 

11.50 

3.15 
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HB 

Owners 
Know  the 


REAL  FACTS 
About  Battery 
Charging  Profits 

Letters  from  all  parts  of  the  country  tell  us 
about  BIG  PROFITS  with  HB  Equipment,  run- 
ning from  $100  a month  as  high  as  $300.  Many 
make  even  more. 

YOU,  too,  can  have  BIG 
PROFITS  just  like  these 

With  an  HB  Charger,  it  costs  you  10c  to  15c 
each  to  charge  batteries.  Customer  pays  75c 
to  $1.50.  Think  of  that  for  BIG  PROFITS  I 
HB  Chargers  have  no  delicate  parts  to  wear  out, 
no  burn  outs  or  expensive  renewals.  Built  for 
hard,  steady,  money-making  service.  HB  Equip- 
ment will  be  running  long  after  less  efficient 
chargers  have  been  discarded. 

Small  Cash  Payment 
Starts  this  Big  Business 

HB  Charges  are  sold  on  long,  easy  terms  ex- 
tending over  almost  a year’s  time,  and  you  can 
have  one  by  making  a small  cash  payment.  The 
profits  from  your  battery  charging  should  easily 
jiay  the  balance.  If  you  find  that  your  HB 
'Charger  is  not  suited  to  your  needs  you  can 
return  it  any  time  within  ten  days  and  get  your 
money  back. 

Choose  the  Size  You  Need 
USE  THE  COUPON! 

There  is  an  HB  Charger  to  suit  any  size  battery 
business.  Pick  the  size  you  need  and  mark  a 
cross  on  the  picture  in  the  coupon.  Then  tear 
out  and  mail.  Remember  you  run  no  risk. 
Send  the  coupon  TODAY. 

TEAR  HERE 

HOBART  BROTHERS  COMPANY 
Box  87E,  Troy,  Ohio 

Send  me  complete  information  about  the  HB  Charger 
marked  (X),  also  details  of  your' Easy  Payment  Plan. 


Name  

Address State. 


MATHEMATICS  MADE  EASY 

The  Arcascope — the  Combination  Triangle 
with  a Brain — will  multiply,  divide,  figure 
percentage  and  proportion,  solve  all  problems 
>n  ixigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.  Superior  to  any  slide 
rule.  Simple  to  operate.  Also  Includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THREE  RULES.  Used  tX  Columbia  University. 

West  Point,  U.  S,  Aetonautio  Schools,  etc.  Only  85 
cents  Postpaid.  Order  today  before  you  forget. 

Dept  J,  t.  J,  LEISHMAN  CO„  Ogden,  UUh 

^Gcnm^^a~SiyectaNst  tn 

mcnp 


Write  today  for  particulars  of  the 
most  unusual  course  of  its  kind  in  existence. 

Learn  how  you  may  cret  a Soroush  training  in  this  re« 
markablx  profitable  profeasion  and  besides  become  a specialist  >o  any 
branch  you  may  elect.  C.  P.  A.  instructors  of  hi?best  standing. 
FREE  BOOK  tells  just  wbat  you  want  to  know.  Addisss— 

International  Accountants  Society,  Inc. 
Dept,  821  2626  S.  Michigan  Avo.  Chicago,  III. 

$4fJ^„S$5WILLBUY 

A Beautifully  Reconstructed 

TYPEWRITER 

With  Every  Modern  Writings 
Convenience 

TODAY  FOR  ILLUSTRATED  CIRCULAR 
Explaining  Try-Before-You-Buy  Plan 

HARRY  A.  SMITH,  738-218  North  Wells  St.,  Chicago,  111. 

Learn 'Watch  work,  Jewelrywork  and 

Fncrr AVinu  ^ trade  commanding  a good  sal- 
AjlflgiaVlllg  ary,  and  your  services  are  always 
in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 


WRITE 


C7A1UIDC  British  Guiana,  Cuba.  China, 

\l  /I  Ifl  I^X  India,  Jamaica,  Japan,  Portugal.  Vene- 
i/IXUtfll  U zuela,  etc.,  only  lOc;  100  all  diff.,  15c; 
1000  all  diff.,  fine  collection  in  itself.  $5.00:  100  diflf. 
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tion  of  the  machine  contains  an  electric  mo- 
tor and  the  mechanism  used  for  guiding  the 
device  while  in  operation.  All  the  machin- 
ery is  enclosed  in  a watertight  metal  casing. 
The  burrowing  apparatus  is  connected  by 
means  of  a cable  to  the  wrecking  tug  above. 
The  cable  contains  the  feed  wire  for  the 
motor  and  other  wires  employed  for  con- 
trolling the  speed  and  direction  of  the  de- 
vice, as  it  is  digging  its  way. 

LOCATING  THE  WRECKED  SHIP. 

Operations  begin  with  the  location  of  the 
wreck.  Various  methods  may  be  employed 
for  this  purpose.  If  the  ship  rests  at  a 
depth  of  a hundred  feet  or  less,  it  can  be 
located  by  means  of  an  airplane.  Cases  are 
on  record  where  aviators  have  located 
wrecks  because  these  appear  like  a dark 
shadow  to  the  men  flying  at  heights  of  from 
500  to  1,000  feet.  Should  it  happen  that  the 
vessels  lie  at  depths  of  more  than  a hundred 
feet,  they  may  he  located  by  means  of  a 
drag-line  attached  between  two  tug  boats. 
The  boats  may  be  separated  to  a distance  of 
from  1,000  feet  to  a quarter  of  a mile,  and 
the  wide  sweep  of  the  line  would  be  caught 
in  the  wreck  and  the  latter  thus  located. 
Still  another  method  of  finding  the  resting 
place  of  an  ill-fated  ship  is  by  means  of  an 
electrical  detector.  This  consists  of  a coil 
of  wire  attached  to  the  end  of  a cable 
dragged  along  the  bottom  of  the  sea,  as  sug- 
gested by  Dr.  Alexander  Graham  Bell. 
When  the  coil  approaches  the  metal  of  the 
ship  or  some  other  metal  part,  it  will  change 
the  electrical  inductance  in  a telephone  cir- 
cuit connected  with  it.* 

When  the  ship  has  been  found,  the  bur- 
rowing machine  is  lowered  close  to  the 
wreck  and  a diver  is  despatched  from  the 
wrecking  tug.  If  the  vessel  is  in  shallow 
water,  the  diver  may  be  equipt  with  an  or- 
dinary diving  suit.  On  the  other  hand,  if 
the  wreck  is  at  such  a depth  that  the  water 
pressure  is  too  great  for  a diving  suit  made 
of  fabric,  a metal  diving  suit  is  employed. 
There  is  so  little  work  for  the  diver  to  do 
that  the  necessary  movements  with  the  arms 
can  be  done,  even  if  heavy  water  pressure 
should  interfere  with  the  action  of  the  joints 
in  the  arms  and  legs  of  suit.  Mr.  Saliger 
has  designed  a metal  diving  suit  which,  he 
claims,  has  more  freedom  of  action  than 
those  in  use  today. 

The  diver  places  the  burrowing  machine 
in  the  right  position  for  the  first  hole  or 
passage  and  then  signal  by  means  of  a tele- 
phone to  the  men  on  the  tug  to  start  the 
motor  in  the  machine.  When  the  latter  has 
dug  in,  the  diver  is  raised  to  the  surface  to 
wait  until  the  mechanical  mole  has  finished 
its  course  under  the  hull  of  the  ship.  Then 
the  diver  is  lowered  again  and  he  attaches 
a cable  from  a derrick  on  the  wrecking  tug 
to  the  nose  of  the  burrowing  machine  which 
is  hoisted  to  the  surface. 

An  ingenious  feature  of  this  sub-sea  mole 
is  the  mechanism  by  which  its  course  can 
be  controlled  by  the  operator  on  the  tug 
above.  The  position  or  angle,  which  the  de- 
vice holds  as  it  burrows  away,  is  automati- 
cally registered  by  means  of  small  electric 
lights  with  colored  bulbs  on  a control  board 
in  front  of  the  operator.  For  example, 
when  the  nose  of  the  machine  is  pointing 
downward  at,  say,  an  angle  of  45°,  this 
position  is  registered  by  one  set  of  colored 
lights,  white,  for  instance.  Should  the  ma- 
chine move  on  an  even  keel,  this  would  be 
indicated  by  blue  lights,  and  when  the  nose 
points  upward,  as  it  must  when  emerging 
on  the  opposite  side  of  the  ship,  red  lights 
would  be  the  signal  for  this. 

*See  article  on  detecting  submerged  ships  in  our 
October  1919  issue. 
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Should  it  happen  that  one  propeller  would 
cut  its  way  thru  the  ground  faster  than  the 
other,  due  to  a possible  difference  of  ma- 
terial thru  which  the  device  must  burrow, 
thus  diverting  the  machine  from  its  correct 
course,  the  operator  on  the  tug  can  correct 
this  by  increasing  the  speed  of  one  propeller 
and  slowing  down  the  other.  The  distance 
covered  by  the  machine  thru  the  sand  is  de- 
termined by  the  number  of  feet  paid  out  by 
the  cable  attached  to  the  apparatus. 

When  the  device  has  completed  its  course, 
under  the  hull  of  the  ship,  the  diver  must 
locate  the  machine.  Under  ordinary  cir- 
cumstances this  would  not  be  an  easy  mat- 
ter. It  is  obvious  that  in  the  darkness  pre- 
vailing at  the  ship’s  depth  and  that  the  nose 
of  the  machine  is  barely  above — or  flush 
with — the  surface  of  the  ocean’s  bottom,  it 
would  be  difficult  for  the  diver  to  pick  out 
the  particular  spot,  where  it  is  to  be  found. 
This  difficulty  has  also  been  overcome  in  a 
clever  manner  by  the  inventor.  He  has  in- 
stalled a little  hammer,  operated  electrically, 
in  the  mechanism  of  the  machine,  and  by 
pushing  a button  on  the  control  board  above, 
the  hammer  gives  a series  of  sharp  knocks 
by  striking  metal.  By  the  noise  thus  pro- 
duced, the  diver  is  able  to  locate  the  bur- 
rowing device. 

A CATERPILLAR  TRACTOR  HELPS  THE 
SALVAGING  WORK. 

In  addition  to  the  burrowing  machine, 
Mr.  Saliger  has  invented  a caterpillar  trac- 
tor combined  with  hydraulic  sluicing.  This 
tractor  is  designed  to  take  the  place  of  the 
burrowing  device,  where  the  sea  bed  is  of 
such  a nature  that  the  latter  would  not  work. 

This  tractor  resembles  very  much  an 
armored  tank,  altho  of  miniature  size.  Its 
dimensions  are  four  feet  wide,  three  feet 
high  and  five  feet  long  over  all.  It  has  cat- 
erpillar belts  on  top  as  well  as  below,  the 
two  sets  being  essential  for  propulsion 
where  a tunnel  is  dug.  The  front  of  the 
tractor  has  hydraulic  nozzles  thru  which 
water  is  forced  at  great  pressure. 

When  all  lifting  cables  have  been  placed 
under  the  wreck,  everything  is  ready  for  at- 
taching the  pontoons.  These  are  resilient 
and  collapsible.  They  are  made  of  rubber 
and  strong  fabric  and  when  inflated  have 
the  shape  of  a gigantic  football.  A net- 
work of  ropes  surrounds  the  pontoons,  thus 
helping  the  fabric,  when  inflated,  to  with- 
stand the  air  pressure  and  at  the  same  time 
serving  as  the  support  for  the  lifting  cables. 

The  rigid  wood  or  steel  pontoons,  which 
are  universally  used  at  the  present  time, 
have  certain  drawbacks.  In  the  first  place, 
they  require  a heavy  hoisting  and  hauling 
equipment.  Furthermore,  they  are  imprac- 
tical save  in  sheltered  waters,  because  the 
slightest  storm  may  wreck  both  the  ship 
and  the  surrounding  pontoons  by  pounding 
and  grinding  them  together. 

FLEXIBLE  NON-DAMAGEABLE  PONTOONS 
RAISE  SHIPS. 

In  order  to  overcome  these  difficulties, 
Mr.  Saliger  devised  his  collapsible  pontoons 
which  require  only  one  tugboat  and  its  or- 
dinary equipment.  The  secret  of  success  of 
these  pontoons  is  found  in  their  construc- 
tion and  in  the  mechanical  devices  used  in 
connection  with  them.  Each  pontoon  has 
a lifting  capacity  of  25  tons.  They  are  at- 
tached to  the  lifting  cables  under  water  in 
a deflated  condition  and  the  number  re- 
quired, of  course,  depends  on  the  size  of 
the  ship.  The  pontoons  may  entirely  en- 
circle the  hull,  or,  if  necessary,  surround 
it  in  rows  of  two  or  three  deep.  When  they 
are  once  in  position,  the  wrecking  outfit 
above  pumps  air  into  all  the  units  simul- 
taneously. When  all  are  fully  inflated,  it  is 
evident  that  the  ship  must  rise,  thus  obey- 
ing one  of  the  immutable  laws  of  nature. 

Upon  reaching  the  surface,  the  pontoon 
becomes  a factor  of  protection  instead  of  a 
menace  to  the  prize.  It  acts  as  a buffer, 
protecting  the  ship  from  storms  and  shocks. 


z 


THE 
HEART 


OF  THE 
HAMMOND 


Inter  (Jiangeable 
Type 


One  of  the  Greatest  Achievements 
of  Science  and  Invention. 


“Mawy  Typewriters  In  Ofie” 

For  the  Mathematician,  Engineer,  Chemist, 
Astronomer,  Surveyor,  Navigator — there  is 
no  typewriter  like  the  Multiplex  Hammond  I 
The  Multiplex  does  many  things  that  no 
other  typewriter  can  do ! 

The  Mathematical  Multiplex  contains  the 
characters  and  signs  used  for  writing  in 
higher  and  lower  mathematics,  and  for 
engineering,  mechanics,  etc.,  as  well  as  for 
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Any  other  type  or  lan- 
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The  above  gives  a slight  idea  of  the  versatility  of 
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mercial work  to  the  beauty  of  fine  printing  and 
engraving, 
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NEW  POPULAR  BOOKS 


The  How  and  Why  of  Radio  Apparatus 

By  H.  W.  SECOR,  E.  E. 


This  newest  book  on  radio  matters  fulfills  a distinct  gap  In 
wireless  literature  In  that,  while  the  treatment  Is  made  as  under- 
standable and  as  free  from 
mathematics  as  possible.  It  at 
the  same  time,  incorporates 
a wealth  of  technique  and  In- 
struction for  the  Kadlo  Am- 
ateur— the  Radio  Operator — 
the  Installation  and  Design- 
ing Expert — as  well  as  teach- 
ers and  students  of  the  subject 
In  general. 

A very  broad  field  has  been 
covered  by  the  author,  at  the 
same  time  giving  a great  deal  of 
Information  not  found  In  other 
text-hooka.  If  you  are  engaged 
In  any  branch  of  the  Radio  or 
allied  arts  at  all,  you  will  surely 
need  this  latest  contribution  to 
radio  literature,  which  is  destined 
to  be  found  on  every  radio  man's 
book  shelf  before  long, 

A glance  at  the  fellowing  list 
of  chapters  gives  but  a very  scant 
idea  of  the  extensive  and  useful 
radio  knowledge  provided  In  Its 
text: 

The  Induction  Colt;  The  Alter- 
nating Current  Transformer;  Ra- 
dio Transmitting  Condensers;  The 
Spark-Gaps;  Radlo-Transmittinp  Inductances;  Radio  Receiving  Tuners; 
Radio  Receiving  Condensers;  Detectors;  Telephone  Receivers;  Radio  Ampli- 
fiers; Construction  of  a Direct  Reading  Wavemeter  and  Decremeter;  Antenna 
Construefion;  The  Calculation  and  Measurement  of  Inductances;  Appendix 
containing  very  useful  tables,  covering  all  subjects  treated  in  this  very  un- 
usual book.  „ 

This  newest  of  Radio  Works,  cloth  bound  In  Vellum  de  Luxe,  Gold 
stamped  and  Hand  Sewed  has  160  pages.  Sixe  of  Book  6x9  Inches. 
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Design  and  Construction  of  Audion  Ampiifvine 
Transformers 


Radio  and  Rudto  F"*”'*’""'  fvBft 

This  latest  and  important  book 
by  Mr.  Edward  T.  Jones,  late  As- 
sociate Editor  of  Radio  News,  will 
be  of  great  interest  to  all  radio 
amateurs  thruout  the  land.  The 
transformers  shown  in  these  books 
have  never  been  described  in  print 
before,  and  have  usuaily  been  con- 
sidered a manufacturer’s  secret. 

Anyone  who  has  several  vacuum 
tubes  cannot  afford  to  do  without 
this  book  because  it  will  enable  him 
to  build  the  necessary  amplifying 
transformers  very  readily.  The  de- 
signs are  very  simple  and  rugged, 
and  anybody  can  make  them  with- 
out trouble. 

Mr.  Jones,  the  author,  is  a prac- 
tical man  who  is  an  experimenter 
himself  and  knows  whereof  he 
speaks.  The  book  is  printed  on 
good  paper  and  has  an  attractive 
cover  in  two  colors.  Paper  bound 
Size  5 in.  X 7 in.  Contains  many  illustrations,  diagrams  and 
working  data  necessary  to  build  the  transformers. 

Price.  Postpaid.  25c 


Experimental  Electricity  Course  In  20  Lessons 

By  S.  Gernsback  and  H.  W.  Secor,  E.E. 


A Course  on  the  theory  and  practice 
of  Electricity  for  Experimenters.  One 
of  the  most  complete  and  comprehen- 
sive treatises  of  this  special  subject 
ever  published.  Written  by  the  same 
authors  as  the  famous  "Wireless 
Course." 

Every  phase  of  experimental  electricity 
is  treated  comprehensively  In  plain 
English.  New  Experiments  are  de- 
scribed and  explained  and  nearly  every 
application  of  Electricity  in  modem 
life  is  given  in  simple  language. 

The  Best  Electrical  Text  Book 
on  the  Market 
Size  of  Book  is  6 x 9 in. 

The  book  contains  128  pages  and  more 
than  400  Illustration's. 

Flexible  cloth  cover,  per  copy 75c 

Stiff  cloth  cover,  per  copy $1.25 

Postpaid 


A Thousand  and  One  Formulas 

By  S.  GERNSBACK 

A Laboratory  Hand  Book  for  the  Experimenter  and  for  Every- 
body who  wants  to  "do  things." 

A Book,  brimful  with  very 
important  and  priceless  In- 
formation, collected  and  se- 
lected for  years. 

The  recipes  and  formulas 
are  classified  in  such  a man- 
ner as  to  be  available  at 
once,  without  long  research. 

Invaluable  for  Students, 
Engineers,  Physicians,  Ex- 
perimenters, etc. 

Here  are  some  of  the  chap- 
ter headings : 

Cements  and  Glues;  Com- 
positions of  All  Kinds;  Glass 
and  Glassworking;  Inks; 
Leather  Polishes;  Metal-craft; 
Perfumery;  Soaps  and  Ex- 
tracts; Photography;  Blue 
Print  and  other  Paper;  Plat- 
ing; Pyrotechny;  Polishes  and 
Stains;  Varnishes  and  Paints; 
Various  Cleaning  Formulas; 
Wood-craft;  Chemical  Labo- 
ratory Hints  and  Experi- 
ments; Mechanical  Laboratory 
Hints  and  Experiments;  Elec- 
trical Laboratory  Hints  and 
Experiments. 

Besides  there  are  a score  of  tables  and  hundreds  of  Illustrations  and 
Diagrams. 

Book  la  cloth  bound  In  Vellum  de  Luxe. 

Gold  stamped  and  band  sewed. 

It  contains  160  pages.  The  paper  has  been  especially  selected  to  stand 
rough  handling  In  laboratories. 

Size  6x9  inches. 

A Thousand  and  One  Formulas,  as  described.  Postpaid $1.75 


Wireless  Course  in  20  Lessons 

By  S.  Gernsback,  A.  Lescarboura  and  H.  W.  Secor,  E.E. 


A Course  that  tells  you  every- 
thing you  want  to  know  about 
"Wireless”  starting  off  in  les- 
son No.  1 by  explaining  the 
Principles  of  Electricity.  By 
simple,  easy  stages,  this  won- 
derful Course  takes  you  into 
"Wireless”  by  the  use  of  such 
simple  language  so  skillfully 
used  that  of  necessity  you  must 
understand  every  word.  There 
is  a whole  lesson  devoted  to 
the  Theory  and  Mathematics 
of  this  epoch  marking  subject. 
The  last  lesson  is  devoted  to 
a history  of  Wireless. 

More  than  50,000  of  this 
course  sold 


(Eighth  Edition) 

Size  of  book  is  7 x 10>4  in.,  160  pages,  350  illustrations,  90  tables. 

Flexible  cloth  cover,  per  copy «75o 

Stiff  cloth  cover,  per  copy... $1.25  Postpaid 


Two  Remarkable  Books 


Book  No.  1— 
How  to  make 
Wireless 
Sending  Ap- 
paratus 35c 
Postpaid. 


Book  No.  1 contains  100 
pages,  size  7 x S in.,  and  88 
illustrations. 

Book  No,  2 contains  100 
pages,  size  7 x S in.,  and  90 
illustrations. 

Written  and  published  entirely 
for  the  wireless  enthusiast  who 
wants  to  make  his  own  radio  ap- 
parata.  Only  strictly  modern  in- 
struments are  described  and  the 
illustrations  and  descriptions  are 
so  clear  and  simple  tha,t  no  trou- 
ble will  he  experienced  in  making 
the  instruments. 


Book  No.  2 — 
How  to  make 
Wireless 
Receiving  Ap- 
paratus ..35c 
Postpaid. 


THE  EXPERIMENTER  PUBLISHING  CO. 

Bttok  Oept..  233  Fulton  Street  NEW  VORK 
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I In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
I those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  **Patent  Advice** 
j cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
I readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written  on. 


I SPECIAL  NOTICE. 

I Of  late  we  have  received  so  many  letters  from 
j our  correspondents  regarding  patent  advice,  that 
! ii  has  been  quite  impossible  to  publish  all  of  them. 

I Altho  printed  in  the  smallest  type  possible,  we 
I cannot  accommodate  more  than  ten  or  twelve  an- 
I swers  a month.  At  the  present  time  we  are  about 
I four  months  behind.  Of  course,  if  our  correspond- 
1 ents  have  time,  no  harm  is  done!  We  would, 

\ however,  advise  that  if  a qtiicker  answer  is  wanted, 

\ correspcmdents  should  avail  themselves  of  our  spe- 
I cial  service,  as  per  the  notice  printed  at  the  head 
‘ of  this  column. 

\ All  letters  are  answered  in  turn  as  they  come 
into  this  office,  and  for  this  reason  it  will  be 
understood  why  it  takes  so  long  for  an  answer  to 
be  publisht.  Will  correspondents  please  bear  this 
in  mindf — Editor. 

SPEEDOMETER 

C396)  Carroll  Coleman,  Muscatine,  Iowa,  writes: 

I would  like  to  ask  your  advice  on  a speedometer 
i of  which  I am  enclosing  a dia|fram. 

The  power  would  be  transmitted  to  the  end  of 
' the  shaft  in  the  ordinary  way.  The  faster  the 
i shaft  revolves  the  farther  the  weights  would  spread 
I apart,  causing  the  end  with  the  movable  plate  to 
move  closer  the  other  end,  also  causing  an  in- 
creased movement  at  the  other  end  of  the  hand. 

A.  This  seems  to  be  a good  idea,  and  while 
similar  schemes  have  been  used  in  the  past  for 
other  purposes,  we  have  never  seen  it  applied  as  a 
speedometer,  and  we  think  that  it  is  possible  that 
if  the  instrument  would  be  self-contained,  a patent 
could  be  obtained  upon  it. 


INCANDESCENT  LAMP. 


A,  The  idea  is  a very  good  one,  altho  similar 
appliances  are  on  the  market  today,  and  we 
doubt  very  much  if  a patent  could  be  obtained 
upon  the  slight  improvement.  A design  patent 
might  be  obtained,  and  we  advise  our  correspon- 
dent to  get  in  touch  with  a patent  attorney. 

RATCHET  WRENCH. 

(399)  Johnson  A.  Holmes,  Manchester,  Kan- 
sas, submits  a design  of  a new  ratchet  wrench 
which  works  on  a novel  principle.  This  wrench 
does  away  with  the  necessity  of  taking  off  the 
wrench  each  turn  and  putting  it  on  again;  hence, 
it  saves  time  and  also  works  better  in  a tight 
place. 

A.  A very  clever  idea,  and  we  are  sure  a 
patent  can  be  obtained  upon  it.  There  is  a*  good 
demand  for  such  a wrench  on  the  market  at  the 
present  time,  and  if  it  can  be  sold  at  a reason- 
able cost,  we  should  think  there  would  be  a 
wide  demand. 

SEALED-IN  DETECTOR. 

(400)  Albert  Ruff,  Superior,  Wis.,  states: 

I have  made  several  permanent  crystal  detectors 
by  sealing  the  catwisker  onto  the  mineral  with  a 
certain  compound.  I have  made  permanent  de- 
tectors by  this  method  that  copy  Arlington  at  a 
distance  of  900  miles  with  a comparatively  simple 
amateur  outfit.  The  detectors  remain  permanent 
indefinitely  with  proper  handling  and  require  ab- 
solutely no  adjustment.  I am  enclosing  sketch  on 
separate  sheet.  I would  like  your  advice  as  to 
its  patentability,  etc. 

A.  There  is  nothing  new  contained  in  this  in- 
vention, as  many  detectors  of  this  kind  have 
been  described  in  this  as  well  as  other  periodicals 
for  a long  time. 

DOUBLE  COAT. 

(401)  Newton  Rhodes,  Albany,  N.  Y.,  requests 
the  following  information: 

I would  like  to  know  if  a patent  can  be  ob- 
tained on  a “double  coat**?  My  idea  is  to  take 
a light  weight  overcoat  and  put  a heavy  fur  lining 
in  It,  attaching  it  by  several  buttons.  The  coat 
being  light  weight  can  be  worn  with  comfort 
during  fall  and  spring  and  in  winter  can  be  made 
warmer  or  heavier  by  attaching  the  lining,  thus 
making  the  one  coat  do  for  two.  I have  tried 
this  scheme  and  find  that  it  works. 

A.  At  the  present  time  reversible  coats  are 
on  the  market,  but  these,  of  course,  work  on  a 
different  principle,  i.e.,  the  coat  can  be  pulled 
inside  out  without  the  use  of  the  buttons  men- 
tioned by  our  correspondent.  We  should  think, 
however,  that  the  idea  is  patentable,  but  as  a 
precautionary  measure  would  advise  our  corre- 
spondent to  have  a search  made  in  the  patent 
office. 


Don’t  Lose  Your  Rights 


Before  disclosing  your  invention  to  any- 
one send  for  blank  form  “Evidence  of 
Conception”  to  be  signed  and  witnessed. 
A sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  “Evidence  of  Con- 
ception” sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a post 
card  will  do. 


255  OURAY  BLDG., 
WASHINGTON.  D.  C. 
"Originators  of  form  Evidence  of  Conception” 
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TO  THE  MAN  WITH 
AN  IDEA 

I offer  a comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
164  Owen  Buildiog,  Washingtoo,  D.  C. 
2276-8  Woolworth  Bldg.,  New  York  City 


(397)  Mr.  M.  Maltz,  Passaic,  N.  J.,  writes  as 
follows:  “I  discovered  a new  method  of  lamp 

construction.  The  method  does  away  with  stem 
making,  flare  making,  sealing  in,  and  combines 
basing  and  exhausting  of  lamps  in  one  operation. 
The  base  has  copper  lead  wires  soldered  to  sides 
and  bottom,  base  is  then  filled  with  compound 
and  filament  attached.  Wlien  proper  degree  of 
vacuum  is  obtained,  bulb  settles  into  compound, 
sealing  itself  therein.” 

A.  The  idea  is  highly  ingenious  and  quite 
clever,  but  the  only  draw  back  is  that  the  heat 
of  the  lamp  will  sooner  or  later  soften  the  sealing 
compound  and  get  into  the  lamp. 

Even  if  a compound  not  affected  by  heat  were 
used,  we  doubt  if  a sufficiently  good  vacuum  would 
result  for  ordinary  purposes. 


DRAFTING  INSTRUMENTS. 

(398)  Mr.  D.  Guigue,  Montreal,  Can.,  has  this 
to  say: 

Will  you  please  give  your  opinion  as  to  patent- 
ability, etc.,  of  the  following  idea  for  improve- 
ment in  drawing  instruments? 

Pieces  1/16"  thick  are  glued  on  to  triangles 
as  indicated  by  sketch.  (jf  course,  instead  of 
pieces  being  glued  on,  the  angles  could  be  formed 
in  one  piece.  The  advantages  are:  1st — There 

would  be  no  danger  of  the  ink  getting  under  the 
edge  of  the  instrument  and  making  blots  when 
drawing  lines.  2nd — There  being  a space  between 
the  pieces,  the  instruments  could  be  used  over 
wet  fines. 


PATENTS 


TRADEMARKS 

copyrTghts 


Before  disclosing  an  invention,  the  inventor  should  write  for 
our  blank  form  ‘‘EVIDENCE  ON  CONCEPTION.*'  This  should  be 
signed  and  vdtnessed  and  if  returned  to  us  together  with  model  or 
sketch  and  description  of  the  invention  we  will  give  our  opinion  as 
to  its  patentable  nature.  Electrical  cases  a specialty. 

Our  Ulustrated  Guide  Book,  “HOW  TO  OBTAIN  A PATENT,” 

sent  Free  on  request.  Highest  References  Prompt  Attention  Reasonable  Terms 

inmiiiiiiiiimiiMmiimiimiimiKiiiiiiiimiiiMiiiKiiiiniiimiiiiiiimmiiiiiiiiimiiiiiiiiKHii  FREE  COUPON  iiKiiiiiniiiiiiiiiMiiMiiiiniiiMiiimimiiiuiiininmiiiiiniiiiiiimimiiiiiiiiiiiiiiiriiiiiniiiiiir 


VICTOR  J.  EVANS  & CO.,  Patent  Attorneys 


Chicag'o  Offices:  Pittsburgh  Offices:  Philadelphia  Offices:  San  Francisco  Offices: 

1114  Tacoma  Bldg.  514  Empire  Bldg.  135  S.  Broad  St.  Hobart  Bldg. 

New  York  Offices:  1001  Woolworth  Bldg. 

MAIN  OFFICES:  779  NINTH,  WASHINGTON,  D.  C. 
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Get  This  Book  ! 

Contains  first  hand,  practical  advice 
by  an  experienced  inventor.  NOT  on 
how  to  get  your  inventions  patented, 
but  how  to  dispose  of  them  after  pat- 
ented with  tlie  greatest  advantage  to 
you;  what  kind  of  agreements  protect 
you;  contracts  and  offers  to  avoid. 
-Full  of  valuable  pointers;  every  page 
one  of  interest  and  advice. 

$1.50  will  bring  you  a copy  of 
THE  INVENTOR’S  MANUAL  OF 
VALUABLE  INFORMATION 
G.  E.  Perry  Company,  Publishers 
L'cpt.  20  1328  Broadway  New  York 


ATENTS 

If  you  have  an  Invention  and  desire  to  secure  • 
ratent,  send  for  our  Free  Guide  Book.  HOW  TO 
GET  YOUR  PATENT.  Tolls  our  Terms,  Methods, 
pto.  Send  model  or  sketch  and  description  for  our  opinion 
^ Its  patentable  nature. 

RANDOLPH  & CO. 


Dept.  172 


Washington,  D.  C. 


INVFNinRS  HAVEN’T  YOU  SOME  IDEA 

111  I Liil  1 vitu  you  can’t  just  work  outf 

Give  us  the  idea — we  will  develop  it  for  you.  Me- 
chanical and  electrical  ideas  developed.  Experts  In 
model  and  experimental  work  and  in  perfecting  in- 
ventions. Designing  and  building  labor-savlne 
machinery  a specialty.  Get  In  touch  with  us— 
we  can  save  you  money. 

ELK  MFC.  CO.,  INC. 

1926  Broadway,  New  York 


WILLIAM  C.  LINTON 
Consulting  Engineer  and  Patent  Attorney 

“Inventor's  Adviser"  mailed  free  on  re- 
quest. Gives  full  information  as  to 
Patents,  Trade  Marks  and  their  Cost. 

OFFICES 

364  University  St.  919  F St.,  N.  W. 

Montreal,  Canada  Washington,  D.  C. 
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C.  L.  PARKER 

Formerly  Member  Ex- 
amining Corps.  U.  B. 

Patent  Office. 
PATENT  LAWYER 
McGill  Bldg. 
Washington,  0.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook  for  Inventors,  ‘‘Protecting.  Exploiting 
and  Selling  Inventions,"  sent  upon  request. 


Free  Book  £^^^5 


Contains  valuable  information  and  advice  toj 
^ inventors  on  securing  Patents.  ‘ Send  model’ 

sketch  of  your  invention  for  Free  Opinion 
® patentable  nature.  Prompt  service 
W ^ 20  years  experience.  Write  today. 

^ALBERTA  TALBERT  4287.TALBERT  BU)a,Wa.hington,D.C 


Hand  Books  on  Patents,  Trade  Marks,  etc.,  sent 
free.  Our  70  years  of  experience,  efflclent  service, 
and  fair  dealing,  assure  fullest  value  and  protec- 
tion to  the  applicant.  The  Scientific  American 
should  be  read  by  all  inventors. 

MUNN  & CO.,  622  Woolworth  Bldg.,  N.  Y. 
Tower  Bldg.  Chicago,  111.  622FSt,  Washington.  D.C, 
Hobart  Bldg.,  582  Market  St...  San  Francisco,  Cal. 


SHOE  DEVICE. 

(402)  Herbert  Skinner,  Oxford,  Ohio,  wishes 
our  advice  on  the  patentability  of  the  following: 

“When  the  ice  is  on  the  sidewalks  and  streets, 
people  find  it  very  hard  to  stand  up.  My  idea  is 
to  have  a cleat  put  on  one’s  heels  the  same  way 
that  heel  plates  are  put  on.  There  will  be  points 
in  this  plate  which  will  stick  in  the  ice.  On  the 
other  side  will  be  some  projections  which  will 
stick  in  the  heel  and  hold  it  on.  The  advantage 
of  these  over  the  ones  which  strap  on  is  that 
they  are  invisible  and  they  do  not  have  to  be 
taken  off  every  time  one  goes  in  the  house.  This 
outfit  would  be  much  cheaper,  too.” 

A.  This  is  riot  a new  idea  at  all,  and  there 
are  many  devices  on  the  market  at  the  present 
time  that  accomplish  the  same  thing.  We  have  in 
mind  particularly,  a simple  article  which  attaches 
to  the  shoe,  which  can  be  unfolded,  having  on 
one  side  spikes  to  prevent  one  from  slipping  on 
the  sleet  or  ice-covered  streets.  Normally  the 
device  folds  back  and  rests  between  the  space 
of  the  heel  and  the  sole. 

PATENTS. 

(403)  J.  B.  McClellan,  Monongahela  City,  writes: 

Ihrough  your  Patent  Advice  I would  like  to 

know  the  following: 

If  an  inventor  makes  public  a certain  inven- 
tion or  has  it  witnessed  and  signed  by  a notary 
public,  would  a patent  be  allowed  on  the  inven- 
tion if  the  inventor  has  his  patent  attorney,  whom 
he  employs,  get  out  his  patent,  act  as  witness, 
sign  specifications,  etc.?  Could  this  be  considered 
lawfully  executed  by  the  patent  office? 

A.  As  far  as  we  know,  one  of  the  finest  claims 
of  priority  is  established  by  having  the  article 
known  to  as  many  of  your  friends  as  possible. 
After  specifications  have  been  written  up  and 
signed  by  a notary  public,  if  desired,  a duplicate 
copy  can  he  placed  on  a large  post  card  and  can 
be  mailed  to  yourself  or  a friend. 

If  it  is  then  published  in  a m^azine,  it  estab- 
lishes a third  claim  of  priority.  The  patent  office 
also,  however,  rules  that  some  attempt  must  be 
made  at  obtaining  a patent  within  one  year  after 
its  first  publication.  A very  good  method  of 
establishing  priority  is  to  daily  record  your  activ- 
ities in  a notebook  and  not  forgetting  to  put  the 
date  on  the  page.  At  the  end  of  the  year  you 
can  have  the  notebook  stamped  by  a notary  pub- 
lic or  once  a month,  if  desired. 

A patent,  however,  is  the  best,  but  if  your  funds 
are  insufficient,  publication  in  some  magazine  will 
constitute  the  next  strongest  claim,  lasting  only 
one  year,  of  course.  If,  during  that  time,  some 
manufacturer  sees  the  practicability  of  your  de- 
vice, he  will  be  very  glad  to  help  you  in  your 
patent. 

NEW  TRACTION  SCHEME. 

(404)  O.  W.  Hammarlund,  Rumford,  R.  I.,  writes: 

I am  at  present  experimenting  on  an  electric- 

gasoline  system  of  transportation.  I have  spent 
quite  a lot  of  money  on  it,  and  before  I do  much 
more  I will  have  to  interest  capital. 

I have  been  using  a 6-cylinder  engine  which 
is  rated  at  31  hp.,  but  develops  48  at  4,000  r.p.m., 
and  been  driving  it  at  a 25-k.w.  speed  for  an 
electric  generator  direct  connected  to  it.  This 
plant  is  set  on  a chassis  and  is  to  be  propelled 
by  a S-hp.  series  motor,  and  four  other  chasses 
for  either  passengers  or  freight.  Each  will  be 
propelled  by  5-hp.  motors  and  coupled  mechan- 
ically and  electrically  together  and  controlled 
from  one  point. 

As  a 3 1/10-hp.  motor  is  used  on  two-ton  elec- 
tric trucks  to  propel  combined  weight  of  vehicle 
and  load  of  12,000  pounds  at  a speed  of  8 to  12 
miles  per  hour,  a 5-hp.  motor  should  propel  my 
cars  at  faster  speed.  The  engine  will  run  all 
the  time  except  on  long  stops  and  the  units  can 
be  made  up  of  2,  3 or  4 cars,  just  as  the  traffic 
demands.  I think  I will  have  very  little  trouble 
with  the  control  of  the  system. 

The  power  plant  at  the  load  is  a logical  answer 
to  the  street  car  question,  as  a 34-000-pound  ve- 
hicle to  transport  less  than  6,000  pounds  Is  a 
very  inefficient  idea  where  miles  and  miles  of 
copper  and  steel,  with  their  losses  and  cost  of 
maintenance,  are  also  needed,  without  which  they 
are  dead. 

The  old  50-ton  locomotive  will  pull  more,  and 
the  need  of  its  weight  is  because  this  is  required 
for  traction,  where  if  an  electric  motor  was  put 
on  each  coach  or  car  far  better  results  would  be 
obtained  and  using  a turbo  generator  to  drive 
them. 

A.  Your  idea  is  surely  feasible  and  very  prac- 
tical as  far  as  its  mechanical  possibility  is  con- 
cerned. As  yet  no  one  has  thought  of  using  a 
gasoline  engine  in  connection  with  a series  of 
cars  such  as  you  explain  and  no  difficulty  should 
be  experienced  at  all  with  the  control  system. 

Furthermore,  you  would  experience  very  little 
difficulty  with  operating  on  railroad  track,  as 
only  16  pounds  of  energy  is  required  to  move 
one  ton  of  stock  on  wheels,  provided  the  same 
is  on  a railroad  track,  and  we  believe  its  speed, 
as  high  as  25  to  30  miles,  could  be  obtained  with 
little  difficulty.  It  is  quite  possible,  however,  that 
if  your  gasoline  engine  were  coupled  directly  by 
coercion  to  the  wheels  of  the  car,  you  would  get 
a greater  horsepower. 

On  the  other  hand,  it  would  seem  that  a more 
even  distribution  of  the  power  along  a train_  of 
cars  tends  to  cause  safer  and  smoother  operation. 
Whether  the  device  is  going  to  be  a comijiercial 
asset  and  can  be  adopted  to  a very  great  exterit 
is  hard  to  say,  as  no  patent  could  really  be  se- 
cured on  the  same,  inasmuch  as  gasoline  engines, 
motors  and  generators  have  often  been  coupled 
together,  unless  you  can  secure  some  intrinsic 
■patents  on  the  controlling  method. 
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I {Continued  from  page  400)  I 
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MISCELLANEOUS  ASPECTS  ON  MAGNET 
FRAME  CONSTRUCTION. 

Before  going  further,  an  interesting  ex- 
periment which  was  performed  accidently 
one  time,  and  which  came  under  the  writer’s 
observation,  will  be  mentioned,  as  it  hap- 
pens to  show  vividly,  the  important  effect 
of  shunting  even  a part  of  the  magnetic 
flux  from  the  field-poles  of  a dynamo  or 
motor.  At  Fig.  3-A,  the  experiment  in 
question,  is  illustrated.  One  of  the  men  in 
the  shop  happened  to  have  in  his  hand  a 
large  wrench,  and  was  testing  a motor 
which  had  just  been  rewound,  rated  at 
about  horse-power.  The_  motor  was  of 
the  vertical  bi-polar  type  as  illustrated,  and 
unthinkingly,  or  else  in  a spirit  of  experi- 
mentation, he  approached  the  wrench 
toward  the  top  of  the  two  salient  field-poles. 
Before  he  could  catch  his  breath,  the 
powerful  magnetic  flux  acted  on  the  wrench 
and  slammed  it  out  of  his  hands  and  down 
on  the  poles.  The  next  minute  the  arma- 
ture of  the.  motor,  due  to  the  shunting  of 
a great  part  of  the  field  flux  thru  the 
wrench,  and  the  consequent  weakening  of 
the  active  field,  started  to  fairly  whistle 
as  its  speed  mounted  skyward.  This  is  an 
important  thing  to  know,  for  several 
reasons.  One  of  them  is  that  you  can  regu- 
' late  the  speed  of  a motor  or  the  voltage 
: of  a dynamo,  by  a simple  iron  shunt  ar- 
1 rangement,  which  may  be  strongly  built  so 
as  to  be  controlled  by  a wheel  or  gear,  act- 
ing in  the  manner  just  described.  As  you 
approach  the  iron  shunt  bar  towards  the 
field-poles,  the  field  acting  on  the  armature 
is  weakened,  and  the  motor  speed  raised 
or  the  voltage  of  a dynamo  lowered. 

As  the  iron  shunt  member  recedes  from 
the  field-poles,  the  motor  speed  approaches 
normal  or  the  voltage  of  the  dynamo  will 
increase  toward  normal. 

In  the  Stow  variable  speed  motor,  the 
field  pole-shoes  are  caused  to  recede  from 
or  approach  the  armature  by  means  of  a 
special  gearing  arrangement,  which  simul- 
taneously moves  all  the  pole-shoes  when- 
ever a gear  wheel  on  the  exterior  of  the 
machine  is  turned.  This,  as  will  be  seen 
• on  reflection  effects  the  same  results;  that 
is,  it  weakens  the  field  or  raises  the  arma- 
ture speed,  whenever  the  pole-shoes  are 
moved  away  from  the  armature  owing  to 
the  larger  air  gap  and  consequent  higher 
reluctance  offered  to  the  magnetic  flux.  As 
the  pole-shoes  are  approached  to  the  arma- 
ture, the  air  gaps  are  reduced  in  length,  the 
magnetic  reluctance  is  also  lowered,  and  the 
armature  reduces  to  its  normal  speed. 

As  the  field  flux  lowers  on  the  motor  ar- 
mature in  any  case,  the  rotating  member 
will  tend  to  increase  its  speed  in  an  effort 
to  generate  its  usual  quota  of  counter  elec- 
tro-motive-force. As  this  counter  emf.,  is 
dependent  upon  the  number  of  armature 
conductors,  the  speed  of  rotation  and  the 
magnetic  field  flux  in  maxwells  per  square 
inch,  it  is  evident  that  if  we  reduce  any  one 
of  these  quantities  then  one  or  more  of  the 
others  must  be  increased.  Therefore,  as 
the  field  flux  is  reduced,  the  speed  will  tend 
to  increase  as  the  number  of  armature  con- 
ductors is  already  fixt,  and  in  order  to  gen- 
erate the  proper  counter  emf.,  the  armature 
will  rotate  faster  and  faster  as  the  field 
flux  is  weakened  to  try  and  produce  suffi- 
cient emf.  to  buck  the  line  voltage  applied 
to  the  motor,  in  order  to  keep  the  armature 
current  down  to  the  proper  value.  It  is  this 
important  fact  which  accounts  for  the  rush 
of  current  when  a D.C.  motor  is  started, 
and  the  reduction  of  the  current  consump- 
tion  as  the  motor  sneedg  nn  • in  r.tUcr' 
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Send  for  this  Free  118  Page 
Book.  It  tells  how  you  can 

gain  a tliorough  knowledge  of  

law  in  your  spare  time,  as  40.000  others  are  doing. 
Splendid  opportunities  in  the  pro- 
fession of  law.  Business  today  needs 
law  trained  men.  Free  book  gives 
exjperiences  of  successful  law  trained 
men,  and  tells  how  you  can  read 
law  under  guidance  of  Ex-Presl- 
dent  Taft  and  80  other  eminent 
authorities. 
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eninger  Cycle  Co. » Rocheste r,N.Y» 


mimmm 


Learn  to  Dance! 

Tou  can  learn  Fox-Trot,  One-Step,  Two-Step, < 
Waltz  and  latest  ”ap-to-the-minate”  society 
dances  tn  your  own  home  by  the  wonderful 
Peak  System  of  Mail  Instruction. 
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the  counter  emf.,  builds  up  as  the  speed  of 
the  armature  increases,  and  a greater  emf., 
bucks  the  applied  line  voltage. 

On  a 500  volt  motor,  the  counter  emf., 
would  be  about  500  — 22  volts,  the  resistance 
drop  in  the  armature,  or  478  volts.  The  ar- 
mature must  therefore  run  at  such  a speed 
under  a given  strength  of  field,  as  to  de- 
velop therefore  478  volts  when  the  machine 
is  operated  at  normal  voltage.  It  is  thus 
evident  why  starting  resistances  must  be 
cut  into  the  armature  circuit  when  starting 
motors,  particularly  those  of  the  shunt  and 
compound  type,  until  the  armature  has 
reached  its  normal  speed  and  started  to 
develop  its  regular  and  full  value  of  counter 
emf. 

At  Figs.  3-B  and  C are  shown  two  recom- 
mended methods  of  assembling  and  clamp- 
ing laminated  or  sheet  iron  magnet  frames, 
such  as  those  found  on  motor  stators  and 
rotors.  Brass  bolts  are  best  used  in  as- 
sembling stator  frames,  altho  steel  bolts  are 
used  considerably,  and  are  best  placed  in 
fiber  sleeves  with  fiber  washers  under  the 
clamping  nuts,  to  prevent  the  production 
of  eddy  currents.  On  medium  and  large 
size  armatures  having  a steel  disc  assembly 
on  a shaft,  it  is  considered  the  best  practise 
to  mount  these  on  a gun  metal,  fiber  or 
brass  sleeve  of  a thickness  dependent  upon 
the  size  of  the  armature,  and  not  to  drive 
the  steel  shaft  dirctly  thru  the  laminations ; 
as  when  this  is  the  case,  there  is  liable  to 
be  more  or  less  unnecessary  eddy  current 
and  hysteresis  loss. 

{To  be  continued.) 


I To  lira  vent  | 

I By  JAY  G.  HOBSON  | 

I {Continued  from  page  411)  | 
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LIQUID  BEARD  REMOVER. 

Many  have  been  the  attempts  to  compound 
preparations  to  successfully  remove  the 
beard  from  the  face  without  injuring  the 
skin.  None  that  I know  of,  has  succeeded, 
and  right  here  please  let  me  record  the  im- 
portance of  such  a discoveiy. 

How  wonderful  the  banishment  of  razor 
slavery  will  be  when  the  liquid  shave  is 
perfected.  Just  imagine  the  joy  of  shaving 
with  the  ease  of  washing  the  face.  Some 
day  this  great  preparation  will  be  invented 
which  will  see  millions  of  men  gladly 
switch  from  the  old  hoe-method  of  today. 

A special  preparation  that  would  quickly 
dissolve  the  hair  and  not  the  skin,  seems  to 
me  as  being  the  practical  goal  to  work  for. 
One  that  will  be  both  cleansing  and  anti- 
septic will  make  many  masculine  converts 
shout  with  joy. 

GRAPE  FRUIT  GUARD. 

A few  mornings  ago  I was  piloted  across 
the  hotel  dining  room  by  the  head  waiter, 
and  sat  me  down  to  a table  where  the 
garcon  was  already  serving  three  grape 
fruit  enthusiasts.  Unfortunately  I joined 
them  as  all  three  started  to  operate  on  their 
“nature  squirt  guns,”  and  as  I sat  there  pa- 
tiently waiting  for  my  half,  the  bombard- 
ment began ! All  three  companions  had 
their  juice  artillery  pointing  away  from 
their  eyes  and  directly  toward  mine.  They 
were  very  harmonious  with  the  eating  tools 
it  seemed,  for  each  plunged  after  the  “aqua- 
citrus,”  with  the  same  vim  which  sent  a 
triple  stream  over  my  way  inundating  me 
almost  entirely.  Had  it  not  been  for  my 
“specks” — my  eyes  surely  would  have  been 
blinded. 

After  the  deluge  (necessity  being  the 
mother  of  invention),  I imapned  what  I 
believe  to  he  a practical  device  for  every 
dining  room ; a grape  fruit  guard  like  the 
one  shown  in  the  illustration — a device 
made  of  glass  and  metal.  The  bottom  or 
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RADIO  APPARATUS 
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holder  part  is  deprest  in  the  center  to  hold 
the  grape  fruit  securely.  The  glass  is  cres- 
cent shape  and  supported  above  by  three 
metal  rods.  The  grape  fruit  is  placed  in 
the  metal  holder  and  under  the  glass. 

The  glass  is  high  enough  to  allow  a spoon 
to  be  manipulated  underneath.  In  opera- 
tion the  user  holds  the  fruit  with  one  hand, 
places  the  spoon  in  the  fruit  under  the 
glass,  which  acts  as  guard  in  preventing 
the  juice  from  getting  into  the  eyes. 

The  grape  fruit  habit  is  a popular  one. 
Every  eating  place  serves  them.  A prac- 
tical and  attractive  device  for  this  purpose 
certainly  would  sell  big_  and  make  lots  of 
money  for  the  inventor  if  properly  handled. 


iiiiiiiMiiiMiiiiiimiimimiiiijtiimimimiiiiiiiimiiiimiiiiiminiii. 


lOO  H.  P.  Vole© 


(Continued  from  page  360) 
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mic  counting  came  weirdly  out  of  the  mist. 
But  the  test  which  counted  most  was  the 
vocalizing  for  a vast  outdoor  audience  in 
the  New  Jersey  Velodrome,  the  judges’  an- 
nouncements of  the  bicycle  races. 

There  have  been  various  demonstrations 
of  earlier  apparatus,  but  beyond  the  tests 
necessary  to  assure  complete  success,  the 
demonstration  at  Chicago  was  unprecedent- 
ed in  the  history  of  the  world.  The  first 
speaker  addresses  the  delegates.  The  sensi- 
tive transmitter  is  ready  at  the  front  of 
the  platform  above  the  heads  of  the  cor- 
respondents. The  speaker  does  not  have 
to  speak  into  the  specially  sensitized  trans- 
mitter, but  may  walk  back  and  forth  at  will. 
The  sound  of  his  voice  is  carried  to  the 
amplifying  apparatus.  This  sound  has 
been  imprest  upon  silent  electrical  waves, 
which  are  gradually  stepped-up  by  being 
given  greater  electrical  force.  The  force 
of  the  original  wave  carrying  current  is 
magnified  many  thousands  of  times  before 
it  is  delivered  to  the  loud  speaking  receiver 
and  there  converted  into  sound.  The  loud 
speaking  receiver  or  horn  and  the  speaker 
himself  are  perfectly  synchronized  and  the 
human  speech  mingles  with  its  electrical 
counterpart  in  complete  unison.  The  near- 
by audience  hear  the  speaker  and  the  loud- 
speaker as  if  it  were  one  voice,  while  the 
more  distant  audience  hear  only  the  loud- 
speaker. 

Back  out  of  sight  is  the  Control  Room 
where  is  located  the  Deus  ex  niachina — the 
wonderful  amplifying  apparatus.  The 
speaker’s  voice  waves  strike  the  diaphragm 
of  the  sensitive  transmitter  and  the  electri- 
cal energy  generated  by  this  transmitter  is 
conveyed  to  the  loud  speaking  control  board 
in  the  Control  Room,  from  thence  passing 
thru  the  amplifiers  after  which  it  is  de- 
livered to  the  loud  speaking  receiver  and 
there  converted  into  sound.  Before  it 
reaches  the  loud  speaking  receivers  it  may 
be  amplified  many  thousand  times. 

The  transmitters,  of  which  there  are  two, 
comprise  microphone  buttons  mounted  in 
highly  resilient  supports  within  the  pro- 
tective boxes  observed  in  front  of  the 
speaker.  The  loud  talking  reproducers  are 
built  somewhat  on  the  order  of  the  Magna- 
vox,  i.e.,  they  involve  an  electro-magnet  of 
special  construction  acting  on  a crimped 
diaphragm  of  large  size.  The  three  horns  are 
of  wood,  suitably  braced  with  wooden  ribs 
along  their  sides.  The  horns  are  connected 
on  parallel. 


CORRECTION  NOTICE. 

In  the  April  issue  there  appeared  an 
article  entitled,  “New  York  Has  Ozonized 
Water.’’  Thru  an  unfortunate  oversight  on 
the  part  of  the  editors  the  name  of  the  in- 
ventor of  this  system  of  ozonizing  water, 
Mr.  A.  J.  Moisant,  of  New  York  City,  was 
omitted.  We  are  glad  to  call  our  readers’ 
attention  to  this  omission. 


When  this  test  comes  it  icon*t  he  a Question  of 
how  brave  or  strong  you  are,  but  of  whether  you 
know  how  to  defend  yourself. 


Brave 


but  helpless 


Deep  down  in  your  heart  you  know  if  you  were 
called  upon  tonight  to  defend  a loved  one,  you 
couldn’t  play  the  part.  That  if  a bully  spoke  in- 
sultingly to  your  mother  or  sister  you  couldn’t  teach 
him  a lesson.  That  if  you  were  attacked  on  a lonely 
street  you  couldn’t  overcome  your  opponent. 

You’re  not  a coward — but  you  don’t  know_  how. 
When  the  test  comes,  it  isn’t  going  to  be  just  a 
question  of  bravery,  but  whether  you  know  how  to 
box,  how  to  disarm  your  opponent,  how  to  stop  the 
kick  he  launches  at  your  stomach,  etc. 

Don’t  you  see  that  in  justice  to  those  who  look 
to  you  for  protection,  it  is  your  duty  not  only  to  be 
wilting,  but  able  to  play  a man’s  part.  Your  excuse 
that  it  takes  too  long,  or  that  you  haven’t  the  money 
to  learn,  no  longer  holds  good,  for  boxing  and  self- 
defense  are  being  taught  successfully  by  mail  to 
over  10,000  pupils — at  less  than  half  the  cost  of  the 
usual  term  of  lessons  by  the  old  method. 

Just  as  scientific  teaching  reduced  the  time  of 
learning  to  swim  to  a few  lessons,  so  the  Marshall 
Stillman  “Shortcut”  method  has  reduced  the  teach- 
ing of  boxing  to  5 lessons.  The  instruction  takes 
place  before  your  mirror,  so  that  you  learn  the  rudi- 
ments (the  hit,  guard,  duck,  feint,  clinch,  and  foot- 
work) before  facing  an  opponent.  Then  you  know 
how  to  hit,  what  to  expect,  and  how  to  guard 
against  it. 

In  a few  more  lessons  you  learn  how  to  disarm 
an  opponent  and  how  to  get  out  of  dangerous  holds,  - 
etc.  To  show  how  simple  the  lessons  are,  we  quote 
instructions  on  how  to  break  a strangle-hold  on  your 
throat:  “If  your  opponent  has  both  hands  on  your, 

throat  and  is  choking  you,  don’t  try  to  choke  him,' 
don’t  pull  at  his  wrists  and  don’t  try  to  hit  him., 
Simply  reach  up  with  your  two  hands  and  take  hold' 
of  his  two  little  fingers  and  give  them  a quick 


bend  back;  break  them  if  necessary;  he  will  let ‘go.’’ 
Simple,  isn’t  it?  So  are  all  the  les 


- --  lessons  in  the 

course.  The  complete  course  includes: 

5 lessons  in  boxing,  the  hit,  guard,  duck,  clinch, 
feint,  and  foot-work.  < 

1 set  of  daily  exercises  to  keep  you  in  condition.! 
3 rounds  of  shadow  boxing. 

8 bone-breaking  or  jiu-jitsu  holds  and  releases.  ' 
8 holds  in  standing  wrestling.  i 

'*  copy  of  Boxing  Blows  and  Guards  showing  nearly ' 


every  good  blow  and  guard  known  to  the  ring. 

Now,  we  suppose  you  are  like  many  others— you  still 
don  t believe  that  boxing  can  be  taught  by  mail,  because 
you  never  heard  of  its  being  done  before.  All  right  I We  ' 
will  mail  you  complete  course  on  10-day  approval.  Don’t 
send  any  money.  Simply  fill  in  and  mail  coupon  below. 
If  you  keep  the  course,  remit  $5.00  in  10  days  to  the 
Marshall  Stillman  Assn.,  Suite  E-8,  461  Fourth  Ave  , 
New  York. 


FREE  TRIAL  COUPON*  — - 

MARSHALL  STILLMAN  ASSOCIATION 

Suite  E-8,  No.  461  Fourth  Ave.,  New  York 

You  may  send  me  complete  Marshall  Stillman  course  in 
boxing  and  self-defense  as  described  above  on  approval. 
I have  always  been  faithful  in  paying  my  obligations  and 
I give  you  my  pledge  that  you  may  feel  safe  in  trusting 
me  as  agreed,  and  that  1 will  return  the  course  or  remit 
$5  (Canada  $6.  foreign  countries  $7)  within  ten  days. 
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New  Big  200-Page  No.  14 
Wireless  Catalog  and  100 
Page  E 1 e c t ri  cal  Catalog 


The  wireless  catalog  mailed  for  12c  and  the  electrical  catalog  for  6c, 
either  in  stamps  or  coin,  which  amount  you  are  privileged  to  deduct  on 
your  first  order  of  $1.00.  Catalog  positively  not  sent  otherwise. 

This  edition  of  our  wireless  catalog  is  the  most  complete  and  elaborate 
we  have  ever  put  out.  It  embraces  everything  in  wireless  worth  while. 
As  an  encyclopedia  of  information  it  is  invaluable.  It  is  printed  on  ex- 
cellent  paper  and  with  a beautiful  cover.  Your  amateur  friend  will  tell 
you  that  there  never  has  been  any  wireless  catalog  to  take  the  place 
of  JJuck  s,  and  above  all  that  you  can  absolutely  rely  on  the  quality  of  every  instrument  listed 
in  this  catalog.  In  a word  it  is  all  worth  while  catalogs  in  one. 

Audio  Tron  bulbs  prepaid  $6.00 
^Ve  discontinued  selling  Audio  Tron  bulbs  and  accessories  for 
a short  time  but  we  have  again  resumed  their  sale  and  also 
panel  sets,  and  can  guarantee  immediate  delivery. 

A big  improvement  over  our 
former  model.  Primary  di- 
vided into  four  sections,  with 
three  dead  end  switches, 
greatly  improving  selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  har- 
monics. The  change  in  the 
construction  of  the  guide  rod 
support  makes  it  possible  to 
obtain  a looser  coupling.  It 
is  a wonderful  improvement 
over  our  old  model  both  in 
performance  and  appearance. 
Only  $27.50. 

The  secondary  on  our  new 
type  Arlington  is  divided  into 
three  sections  with  two  dead 
end  switches,  eliminating  dead 
end  effect  and  harmonics  and 
giving  greater  selectivity. 
The  end  support  is  similar  to 
that  on  our  Navy  type,  per- 
mitting a looser  coupling.  It 
is  a beautifully  finished  in- 
strument. 

Price  only  $15.00 

OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 

THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


Radio  Telegraphy  and  Telephony 
Can  Now  Be  Mastered  at  Home 
By  Marvelous  New  Method 


You  can  now  learn  Wireless  Teleg- 
raphy and  Telephony  quickly  and 
easily  in  your  spare  time  at  home,  by 
mail,  through  the  famous  Home 
Study  Course  of  the  National 
Radio  Institute,  and  with  the 
help  of  the  wonderful  Natrom- 
eter  outfit  which  we  will  send 
u.  Then  you  can  travel  or  locate  in  land  wireless  work  near  your  home. 


IS  FINE  NATROMETER  SET  TO 
EVERY  STUDENT 

send  you  this  wonderful  Natrometer  while 
ng  our  Home  Study  Course.  It  becomes  your 
onal  property  on  completion  of  the  course. 
Natrometer  automatically  sends  you  messages 
arying  speeds,  just  as  you  would  receive  them 
1 distant  wireless  stations.  This  set  is 
•ated  entirely  without  the  use  of  "aerials.” 

&CIAL  PRIVILEGES  TO  NATIONAL 
I RADIO  INSTITUTE  STUDENTS 

Chinatlon  course  In  Wireless  Telegraphy  and  Te- 
ikihony  for  the  price  of  one  course.  Post  Graduate 
liSlurse  FREE. 

Iplimentary  Membership  In  the  N.  R.  I.  Relay 
'ague  with  blue  and  gold  membership  pin. 

:-;dsome  diploma  suitable  for  framing. 

Tbnai  help  in  securing  position. 

I SEND  FOR  FREE  BOOK 

^ the  attached  coupon  TODAY  for  free  copy  of  our 
r^ble  and  interesting  book  "Wireless  The  Oppor- 
Ry  of  Today/'  telling  how  we  help  you  win  success 
Wireless. 

'national  radio  INSTITUTE 

' Imerica'fi  First  and  Foremost,  Established  1914 
. . 265.  L41h  & U SU.a  N..W..  WgsJiinfllon^._P..  0, 


EARN  BIG  MONEY 

Our  graduates  start  work  as  Senior  Operators  at  $125  a 
month  with  all  living  expenses  paid.  This  includes  board, 
lodging,  laundry,  etc.,  which  when  totalled  and  added  to 
the  salary  amounts  to  $200  or  more  a month. 
Advancement  to  high  positions  with  bigger  pay  is  rapid. 
One  of  our  recent  graduates  is  getting  $6,000  a year. 
Radio  Aids  receive  $6  to  $15  a day;  Aerial  Mail  Service 
$1,500  to  $2,400  a year  plus  a 10%  bonus:  Radio  In- 
spectors $1,200  to  $3,000  a year.  Our  ^aduates  are  guar- 
anteed positions  upon  securing  their  oflBcial  license. 

Send  Coupon  for  FREE  Book 


NATIONAL  RADIO  INSTITUTE  Write 

Dept.  265,  14th  & U Sts.,  N.  W.  Plainly 

Washington,  D.  C. 

Send  me  your  FREE  book  "Wireless  The  Opportunity  of 
Today."  Tell  me  about  your  famous  Home  Study 
Course  in  Wireless  Telegraphy  and  Telephony — your  post 
graduate  course — membership  in  the  N.  R.  I Relay 
League — your  Special  Instrument  Offer. 

Name  


Age Address  

City. . State. 
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panting  and  numb  for  perhaps  fifteen  min- 
utes while  the  storm  raged  furiously  with- 
out. 

Finally,  as  my  strength  slowly  returned  to 
me,  I got  up,  shivering  and  miserable,  and 
determined  to  find  out  where  I was  and,  if 
possible,  to  obtain  some  dry  clothes.  Not 
thinking  of  where  I was,  I fumbled  around 
on  the  wall  for  a switch,  found  it,  and 
flooded  the  room  with  light.  Even  as  I past 
the  switch,  however,  and  stood  blinking  in 
the  light,  I thought  how  unusual  it  was  to 
have  electricity  in  an  out  of  the  way  spot 
like  this. 

The  room  in  which  I found  myself  was 
plainly  but  modernly  furnisht  as  a library. 
A mission  table  stood  in  the  center,  chairs 
to  match  were  set  about  and  series  of 
shelves  nearly  filled  with  books,  completely 
occupied  one  wall.  I took  a step  toward 
the  books  when  a sharp  click  behind  me 
caused  me  to  whirl  around. 

Facing  me,  stood  a short,  stout,  red  faced 
man  wearing  a huge  rubber  apron  and  hold- 
ing a businesslike  looking  automatic  pistol 
trained  squarely  at  me. 

I stretched  forth  my  hand  and  started 
forward — 

“Stay  where  you  are,”  came  in  quick,  in- 
cisive tones,  and  he  eyed  me  from  head  to 
foot  with  evident  dissatisfaction. 

So  taken  aback  was  I by  this  reception, 
that  words  failed  me  and  I simply  glared 
at  him.  He  had  evidently  just  cocked  the 
revolver  as  a pudgy  thumb  still  remained 
on  the  hammer.  Broad,  square-toed  shoes 
peeked  out  from  under  the  ridiculously 
large  apron ; his  shirt  sleeves  were  rolled 
up,  disclosing  an  elaborate,  tatooed  design 
on  his  left  arm ; and  a pair  of  immense 
goggles  protruded  from  a pocket  in  the 
apron.  A stubby  beard  of  sandy  color  gave 
a ferocious  aspect  to  him,  and  a thick  mat 
of  frizzley,  brown  hair  surmounting  a 
beefy,  bloated  face,  was  the  remaining  fea- 
ture of  this  most  singular  person. 

“Well,”  he  snapt,  at  length,  “I  guess  I’ve 
got  you.” 

“And  may  I ask,”  I rapt  back  at  him, 
“What  you  intend  to  do  with  me  now  that 
you  have  me?”  My  head  throbbed  pain- 
fully yet,  and  I felt  decidedly  out  of  humor 
at  being  thus  treated. 

“Hmpf !”  he  grunted,  his  little  eyes  nar- 
rowing down  to  slits.  “Your  visit  is  most 
inopportune.  However,”  he  laughed  heavi- 
ly, raucously,  “I  scarcely  think  the  inter- 
ruption need  prove  serious.” 

“See  here,  whoever  you  are,”  I retorted 
impatiently,  “If  this  is  the  kind  of  hospital- 
ity that  you  offer  a person  who  seeks  refuge 
in  your  house  from  a violent  storm,  then  I 
much  prefer  to  remain  in  the  storm.”  I 
took  a step  toward  the  door  and  stopt  short 
as  a loud  report  rang  out  and  a clean  hole 
appeared  in  the  panel  above  my  head. 

“You  will  remain  precisely  where  you 
are,”  he  growled,  “And  if  you  make  an- 
other move  like  that  last  one,  I will  reward 
you  with  a bullet  between  the  ribs.” 

Not  wishing  to  risk  enraging  him,  for  I 
was  now  about  convinced  that  I had  to  do 
with  a mad  man,  I shoved  my  hands  into 
my  wet  trousers’  pockets  and  leaned  up 
against  the  door. 

“Very  sensible,”  he  commented,  then  con- 
tinued, “You  came  here  to  kill  me  and  steal 
the  result  of  my  lifetime’s  work.  Your 
very  pretty  explanation  failed  to  impress 
me,  and  I have  you  just  where  I want  you. 
Take  that  hatchet  out  of  your  belt  and  lay 
it  on  the  floor — and  be  mighty  careful  how 
you  do  it !” 

I did  as  he  commanded,  altho  feeling 
strongly  inclined  to  hurl  the  thing  at  his 
evil,  sneering  countenance. 
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“You  are  making  a lot  of  trouble  for 
yourself  by  this  outrage,”  I flung  at  him 
angrily,  “and  I shall ” 

“That  will  be  enough  from  you,”  he  cut 
in  sharply.  “You  will  do  as  I say  and  you 
will  make  no  remarks  about  it  either.  Turn 
around  and  face  the  door  with  your  hands 
behind  you.” 

As  I turned  around,  I heard  him  open  a 
drawer  and  come  up  behind  me.  In  a few 
moments  my  hands  were  securely  tied  be- 
hind my  back,  and  making  me  lie  down,  he 
fastened  my  ankles  in  the  same  way.  Then, 
without  a word,  he  seized  my  feet  and  be- 
gan dragging  me  across  the  floor  after  him. 
Thru  a door  and  along  a narrow  hall,  we 
went,  finally  going  thru  a second  door  into 
a brilliantly  lighted  room.  I heard  him 
slam  the  door  and  bolt  it ; then  I was 
roughly  jerked  up  into  a sitting  posture  on 
a bench  (the  man  must  have  been  a physi- 
cal giant  from  the  way  he  handled  me). 

His  attire  together  with  his  remark  about 
“a  lifetime’s  work”  had  rather  prepared 
me  for  the  sight  which  I saw.  I was  on 
a bench  in  one  corner  of  a room  fitted  up 
as  some  kind  of  a workshop.  On  my  right, 
four  huge  wooden  vats  and  one  of  metal 
lined  the  wall,  all  having  wires  running  to 
them  from  two  well  insulated  mains  that 
completely  circled  the  room,  starting  from 
a large  panel  switchboard  upon  which  were 
several  meters,  rheostat  controls  and  circuit 
breakers.  Next  to  the  switchboard  was  a 
sink  and  a large  electric  furnace  of  the 
arc  type,  and  between  the  switchboard  and 
the  bench  upon  which  I sat,  was  a set  of 
large  shelves  on  which  were  numerous 
sacks  and  bottles.  At  the  further  end  of 
the  room  was  a work  bench  and  beneath  it 
were  several  acid  carboys. 

The  room  was  lighted  by  a small  arc  lamp 
hung  in  the  center  of  the  ceiling  and  di- 
rectly beneath  it  was  a long  wooden  table 
resting  upon  heavy  porcelain  insulators. 
My  captor  was  busily  engaged  in  adjusting 
a rather  curious  piece  of  apparatus  which 
was  clampt  to  this  table. 

At  first  I could  not  make  it  out;  but 
finally  I decided  that  part  of  it,  at  least, 
was  a large  searchlight.  In  other  parts  of 
it,  I thought  I recognized  a rheostat,  a 
transformer,  and  condenser,  while  some 
pieces  offered  no  indication  as  to  their 
nature. 

Tired  of  watching  his  endless  puttering 
and  tightening  of  screws,  I closed  my  eyes. 
My  head  still  throbbed  and  the  report  of 
the  pistol  had  left  my  ears  ringing  loudly. 
All  at  once  I became  conscious  of  the 
crash  of  thunder.  The  numbing  effect  of 
the  revolver  shot  at  close  range  had  helped 
to  rrjake  me  oblivious  of  the  storm  raging. 
There  were  no  windows  to  the  room  and 
thus  I had  not  noticed  the  lightning  flashes. 

Now,  however,  as  the  crashing  of  the 
thunder  reached  my  ears,  harsh  and  fear- 
some, I began  wondering  what  Victor  was 
doing;  what  he  had  thought  when  I failed 
to  return ; how  he  was  weathering  the 
storm.  For  the  first  time,  I felt  a twinge 
of  fear  as  I realized  that  I was  in  the  ab- 
solute power  of  this  man  who  evidently 
had  some  wild  notion  that  I had  come  to 
kill  him  and  rob  him  of  some  secret,  prob- 
ably having  something  to  do  with  this 
curious  machine  which  he  was  working  at. 
I had  already,  in  fact,  begun  to  work  at 
the  cords  at  my  back,  when  his  voice  broke 
the  thread  of  my  thoughts. 

“I  have  no  cause  for  bearing  you  good 
will,”  he  was  saying,  as  I opened  my  eyes, 
“but  I have  decided  to  give  you  a demon- 
stration before  I dispose  of  you,  of  the 
power  of  my  invention — the  invention 
which  you  sought  to  steal  on  the  eve  of  its 
completion.” 

He  was  standing  facing  me,  with  one 
hand  resting  on  the  table  and  the  other 
thrust  into  a pocket  of  the  apron.  As  he 
finished  he  adjusted  the  goggles  to  his  head 
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Electrical  Development  he 
proven  that  the  simple^’, I 
way  is  the  best. 


A Short-Cut  to  Expert  Efficienqi 

The  Connecticut  Variable  Condenser  in-  it 
creases  the  efficiency  of  even  the  most  skill-  | 
ful  operator. 

It  is  a necessity  for  those  of  average  skill.  || 

Ranging  over  a scale  of  360  degrees,  it  permits  '| 
far  finer  adjustments.  Thus  clear  readings  are  | 
secured  at  the  extreme  of  the  scale — an  impossi-  3 

bility  with  the  rotary  condenser.  | 


You  may  do  average  work  with  a rotary — you  I 

experience  the  satisfaction  of  an  expert  with  a |j 
Connecticut.  | 

An  interesting  brief  booklet  describes  it  com-  p;! 

pletely  and  plainly.  It’s  yours  for  a postal.  j 
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RADIO  MAIL  ORDER  SERVICE 

Our  claim  of  "Personal  Service  to  the  Consumer"  has  been  more  than  upheld. 
You  can  take  advantage  of  this  wonderful  service  thru  our  mail  order  depart- 
ment. We  list  a few  of  the  more  important  parts  below,  and  we  assure  you 
of  prompt  delivery.  See  other  current  Radio  Magazines  for  a more  complete 
list  of  parts. 

Audion  Control  Panels  Batteries 


ItORA  Grebe  Panel  511.00 

ItOItH  Grebe  Panel  $17.00 

Radio  Craft  Co $15.00 

P 400  DoForest  Uuit  $12.00 

P 401  Same  as  above,  but  with  Oak  finished 

cabinet  $14.25 

P 402  Same,  but  with  40  V.  B Battery $22.00 

P 500  DeForest  Audion-Ultro  Audion  com- 

plete wi,th  cabinet  and  40  V.  "B" 

Battery  $25.00 

Loose  Couplers 

Arnold  3000  meter  loose  coupler $22.50 

CE  F 673  3000  meter  coupler $14.00 

Signal  No.  R 21  3000  meter  coupler  $18.50 


766 
7623') 
7625  > 
7650j 

Ail.  Eveready  22%  V.,  10 

Standard  22%  V.  “B” 
Variable. 

Amperes. . . 
Batteries  | 

$3.50 

$1.35 

$2.40 

$3.25 

Sockets 

156 

550 

R300 

General  Rtfdio  

Murdock  

Radio  Service  

DeForest  

$1.75 

$1.00 

$1.20 

$1.50 

Amplifying  Transformers 

Acme  specially  mounted  

Acme  unmounted  

Federal  226  W 

$5.00 

$4.50 

$7.50 

Articles  listed  above  will  be  sent  postpaid  to  any  part  of  the  United  State? 

OUR  WORD  OF  HONOR  TO  YOU  IS 
OUR  GUARANTEE.  LET  US  PROVE  IT, 


Write  Dept.  A1  for  Literature  and  Price  Lists 


CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 

J.  Di  Blasi,  Secretary — J.  Stantley,  Treasurer 

6 Warren  Street  New  York 


OUR  CONTRIBUTION  TOWARDS 
REDUCING  H.  C.  L. 


ACME  AMPLIFYING 
TRANSFORMER 

$5  oo 

WITH  BINDING  POSTS,  BAKELITE  STRIP, 
AND  CASTINGS 

FORMERLY  WITH  CASTINGS  ONLY 


ACME  APPARATUS  COMPANY  Cambridge  39,  Mass. 

TRANSFORMER  AND  RADIO  ENGINEERS  AND  MANUFACTURERS 


DEALERS 

We  shall  be  pleased  to  send  our  revised  schedule 
of  prices  and  discounts  on  request.  Delivery 
on  our  standard  equipment  can  be  made  im- 
mediately from  stock,  subject  to  prior  sale. 

WIRELESS  SPECIALTY  APPARATUS  CO. 

Engineers,  Designers,  Meuiufacturers 

Boston,  Mass.,  U.  S.  A. 


O^SCHQ^OL 


8 State  St.,  New  York,  N.  Y. 

Phone  Bowling  Green  8079 

Complete  instruction  in  radio  operating  in  all 
branches,  for  Merchant  Marine,  Ocean  Steam- 
ships, Telegram  Service,  Aerial  Mail  Service,  .etc. 
Preparing  for  Government  Examinations. 

Elementary  and  Advanced  Classes  " 
Day  and  Evening  Classes 
Write  for  Circular. 


and  slipt  on  a pair  of  rubber  gauntlets. 
Then,  crossing  over  to  the  switchboard,  he 
threw  a huge  switch  and  turned  to  me. 

“No  doubt  you  wonder  how  I detected 
your  presence,  as  you  probably  figured  that 
the  storm  would  drown  out  all  noise.  As  a 
matter  of  fact  it  would,  and  you  might 
have  succeeded  in  killing  me,  but  for  the 
fact  that  I happened  to  be  standing  in  front 
of  this  switchboard  at  the  time  you  turned 
on  the  light  in  the  library.  That  was  care- 
less of  you.  I saw  the  meter  fluctuate 
when  the  switch  was  tlirown  and  guest  the 
cause.” 

“That’s  a d d lie  when  you  say  that  I 

came  here  to  kill  you  and  you  know  it. 
.And  if  you  don’t  let  me  loose ” 

‘T  should  greatly  deplore  the  necessity 
of  gagging  you,  but  unless  you  remain 
quiet,  I shall  be  compelled  to  do  so,”  came 
in  his  suave,  harsh  tones. 

No  reply  to  this  was  possible,  so  I re- 
mained quiet  and  glowered  sullenly  at  him, 
meanwhile  working  continuously  with  the 
rope  that  hound  my  hands.  It  seemed  to 
be  giving  slightly. 

“And  now,”  he  went  on,  after  a short 
pause,  "I  shall  first  describe  the  different 
parts  of  the  apparatus  w'hich  you  see  upon 
the  table  and  with  which  you  are  probably 
familiar  in  a more  or  less  degree.  If  I 
neglect  to  explain  some  point  of  interest, 
you  are  at  liberty  to  question  me.” 

The  grotesque  figure  before  me,  the 
strange  room,  and  the  awful  booming  of 
the  thunder,  all  combined  to  give  me  a 
feeling  that  this  was  unnatural,  unreal, — a 
dream!  I strove  to  convince  myself  that  I 
was  the  victim  of  a hallucination,  but  to 
no  avail. 

The  monstrous  creature  closed  a switch 
on  the  table  and  a dim  light  sprang  up 
within  the  cylinder  which  I had  taken  for 
a searchlight.  Manipulating  a large  milled 
head  at  the  back  of  it,  he  began. 

“Observe  the  pilot  light  in  the  heat-gen- 
erator. This  apparatus  is  essentially  a 
small  searchlight  in  which  the  arc  has  been 
replaced  by  a filament  of  special  alloy. 
Because  this  filament  is  never  raised  to  a 
temperature  high  enough  to  cause  it  to  emit 
visible  radiations,  some  method  of  bring- 
ing to  a focus  the  heat  waves  generated  by 
the  passage  of  the  electric  current  is  neces- 
sary; hence  the  pilot  light  which  is  merely 
a five-watt  electric  lamp  arranged  so  that 
it  can  he  placed  in  the  center  of  the  heat- 
ing filament  or  swung  out  of  the  way  by  a 
simple  lever  system.  We  will  focus  the 
generator  on  the  transformer  by  means  of 
this  screen.” 

Here  he  paused  to  move  the  so-called 
heat-generator  forward  by  means  of  a’  rack 
and  pinion  movement  until  the  image  of  a 
small  lamp  filament  was  thrown  sharply 
on  a small  white  screen  about  an  inch 
square. 

“Now  by  removing  this  screen,  and  the 
pilot  light,  and  throwing  this  switch,  cur- 
rent is  past  thru  the  heating  filament  and 
the  rays  or  rather  waves  pass  thru  this 
small  opening  in  the  nex)  apparatus  and  are 
refracted  into  a parallel  beam  about  the 
size  of  a quarter  by  means  of  a piano  con- 
vex lens  of  quartz  glass  especially  treated 
so  that  very  little  heat  is  absorbed.  I may 
mention  that  the  lens  in  the  front  of  the 
heat-generator  is  of  the  same  composition 
and  before  I go  any  farther  I shall  digress 
for  a few  moments  to  say  a few  words 
about  the  theory  upon  which  this  next  piece 
of  apparatus  is  built.  I call  it  my  ether 
vibration  transformer.” 

He  cleared  his  throat  and  continued, 
“You  are  aware,  no  doubt,  that  light, 
whether  red  or  violet,  is  simply  energy 
waves  or  vibrations  of  the  so-called  lumi- 
niferous ether,  a postulated  all-pervading 
medium.  In  the  broad  sense,  therefore,  of 
speaking  of  light  as  ether  vibrations,  it  in- 
cludes vibrations  of  all  frequencies,  and 
(Continued  on  page  449) 


90  TO  *125 

E.r».d  B,  PER  WEEIi 

Burgess-Trained  Men 


■^AN 


taught 


^ GOOD  PAYING  JOBS 
THAN  MEN  TO  FILL  THEM 


BLRGESS-TRAINED  men  are  not  only  getting  $S)O.UO  to  $125.00 
per  week,  but  they  are  earnino  it.  We  do  NOT  promise  you  will 
do  it,  because  a good  bit  depends  upon  you  alone,  but  the 
opportunity  Is  there  and  it  is  up  to  you  to  make  the  best  of 
It.  The  Burgess  Policy  Is  truthfulness  In  advertising  and  to  give  an 
honest  and  satisfactory  service.  Therefore  we  offer  no  free  induce* 
ments,  but  depend  rather  on  telling  just  what  Burgess  Men  are  doing. 
This  we  find  Is  one  of  our  strongest  endorsements. 

Are  You  in  Earnest? 

We  DO  say  that  if  you  nave  an  earnest  desire  to  succeed  we  know 
our  Flfty-ITfty  Plan  will  help  you.  It  has  helped  hundreds  of  others 
who  have  been  placed  In  better  positions,  at  better  salaries,  by 
BURGESS  SERVICE 

Thu  is  Our  Plan 

You  make  moderate  monthly  payments  for  what  you  got,  and  you 
got  what  you  pay  for.  Your  payments  stop  anytime  you  are  not 
satisfied.  It’s  up  to  you. 

Burgess  Service  Brings  Success  to  Men  and 
Young  Men — It  is  Real  Service 

The  Burgess  Service  Is  based  on  the  personal  experience  of  Yorke 
Burgess,  for  nearly  a quarter  of  a century  in  practical  Electrical 
work.  Starting  at  the  bottom,  himself,  and  finishing  at  the  top,  he 
knows  the  needs  of  the  very  Beginner  as  well  as  the  experienced 
man.  He  simplifies  the  principles  and  practice  of  Electricity!  The 
electrical  laws,  formulas,  methods  of  calculation  and  the  dally 
problems  that  come  up  in  Electrical  work  are  made  plain  and  clear. 
No  frills.  Just  simple,  everyday  English  that  anyone  can  understand 
and  remember.  He  gives  you  his  personal  and  Individual  attention — 
and  he  does  not  sign  his  name  with  a rubber  stamp. 


Burgess  Electrical 
Hand-Book 

(called  THE  BURGESS  BLUE  BOOK,  oHsinally  in  blue- 
print form) 

Short  Cuts  and  Time  Savers 

Prepare^  in  pocket  size  especially  for  practical  inen  and 
those  taking  up  the  study  of  electricity.  Contains  drawings 
and  diagrams  of  electrical  machinery— over  200  formulas 
for  calculation  and  problems  worked  out  showing  how  formulas 
are  used.  From  the  persona!  note  book  of  Yorke  Burgess 
while  on  all  different  kinds  of  electrical  work  covering  period 
of  nearly  a quarter  of  a century. 

Electrical  laws,  formulas,  methods  of  calculation,  etc.  Simpli- 
fied and  made  easy  to  understand  and  remember.  Easy  to 
apply  In  practical  work.  Many  valuable  stunts  not  to  be  found 
In  any  other  book.  Of  value  to  ahy  electrical  man,  whether 
Technical  Graduate,  Electrical  Engineer,  Student  or  Practical 
Man. 

Electricians  all  over  the  world  are  sending  for  this  book.  The 
most  complete  and  valuable  book  bf  its  kind  published.  Nothing 
else  like  it.  If  you  have  never  seen  this  book  It  is  Impossible 
for  you  to  realize  what  you  have  missed. 

Price  $1.00 

Seud  dollar  bill,  money  order  or  check.  You  take  no  chance — 
money  back  ANY  TIME  if  not  satisfactory. 

THE  BURGESS  COMPANY 

Consulting  Electrical  Engineers 

Yorke  Burgess,  President, 

Engineering  Division  (Department  108),  750  E.  42nd  St. 
Chicago,  Illinois,  U.  S.  A. 


Ju»t  a Little  of  Your  Spare  Time  at  Home 
Between  You  and  SucceM 

Burgess  Students  are  in  demand.  Beginners  get  employment  e/tor 
taking  the  Burgess  course  a short  while — over  90%  now  actually 
engaged  in  Electrical  work. 

Thb  Man  Made  Good— So  Can  You 

(Mr.  Engleman.  now  an  Electrician  in  one  of  the  finest  hotels  In  the 
world,  was  formerly*  a waiter  In  New  York  City). 

Here  are  Engieman's  three  letters.  ’ ^ ^ 

“Your  first  Installment  on  the  electrical  course  received,  and  1 lute  the  method 
of  your  Instructions  very  well.  You  will  find  the  answers  to  the  exwunati^ 
QuestlSis  aitwhed  to^^ils  letter.  I AM  OCCUPIED  AS  AW  AND 

WOULD  BE  ONLY  TOO  GLAD  TO  MOVE  INTO  A BEAL  TRADE. 

From  the  Same  Man  Two  Months  Later 

Tn  the  book  review  of  the  Electrical  Experimenter,  I esw  s,  deearlptloa  of 
the  Burgesa  Blue  Book,  wbloh  1 would  like  to  possess  and  wish  you  would 
maU  mo  a copy.  I HAVE  GIVEN  UP  MT  POSITION  AS  WAITER  AND. 
AM  NOW  EMPLOYED  AS  ELECTRICIAN  In  the  Eltz  Carlton  Hotel  and 
so  far  like  the  work  very  much.” 

The  Burgess  Name  Yoiv  Guarantee 

"Your  lessons  together  with  your' Blue  Book  received  and  I thank  you  very 
much,  and  1 think  It  U like  everything  eUe  that  Is  oonnected  with  your  name, 
really  ‘A  No.  I.*  MY  WO:^  in  the  hotel  CONSISTS  OF  WORK  ON 
MOTORS.  DUMB  WAITERS  AND  ELEVATORS  and  from  time  to  time  I 
do  repair  work  on  small  apparatus/' 

Hundreds  of  other  letters  like  these  from  Beginners  who  have  made  good. 
From  Mr.  Knight.  Chief  Electrician  of  a large  coal  company. 

Dear  Mr.  Burgess: 

1 am  Chief  Electrlolan  for  this  Company  and  1 feel  that  1 need  the  instruc- 
tions In  your  course  more  today  than  1 did  when  1 fir^t  commenced  working 
with  electrical  appliances. 

If  these  Is  any  electrician  today  who  feels  that  he  cannot  gain  anything  by 
taking  a BURGESS  COURSE  send  him  to  me  and  I will  soon  conviiice  him  that 
he  is  wrong. 

If  I should  live  to  be  one  hundred  years  old.  I will  continue  to  preach  every 
place  1 go.  THE  BURGESS  ELECTRICAIj  SCHOOL.  I wish  I could  come  face 
to  face  with  the  great  number  of  young  men  of  today.  1 believe  1 could  convince 
them  In  a few  minutes  that  they  are  missing  one  of  the  greatest  opportunltieji 
by  not  taking  this  course  and  sticking  to  it. 

Very  sincerely  yours. 

J.  L.  KNIGHT. 

Glen  White,  W.  Va. 

If  you  have  any  desire  to  learn  all  about  this  service  that  Is  helping  so  many 
make  good  In  a blc  * . 

Send  For 

“ELECTRICITY  BOOK  8.” 

Forty-eight  pages  of  Success  In  various  lines  of  Electrical  work  told  by  Burgess 
Studenta  themselves  together  with  valuable  information  by  Yorke  Burgess.  This 
book  should  be  in  the  hands  of  every  Beginner  interested  in  Electricity  or  Ex- 
perienced Men  in  any  branch  of  Practical  Electrical  Work. 

"Burgess  Bulletin'’— Issued  for  the  benefit  of  Burgess  Students — contains  Articles 
on  jnectrldty.  Problems.  Diagrams.  Positions  open.  Electrical  Information  News, 
Advice,  etc. 

Fill  out  coupon  below  and  these  will  be  sent  you  prepaid.  They  cost  you  nothing. 

BURGESS  ELECTRICAL  SCHOOL 

(Endorsed  by  Electrical  Experts) 

WRITE  YORKE  BURGESS  personally— Or  use 
coupon 


The  Burgess  Company  Educational  Division, 

Yorke  Burgess,  Supt. 

745  East  42nd  Street,  Chicago,  111. 

Please  send  me  prepaid  "ELECTRICITY  BOOK  8"  and  the  Burgess  Bulletin, 
without  cost  or  obligation. 

Name  


Address 
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FOR  SOLE 
OT  ALL  NEWS 
STANDS 


ARTISTIC 
TWO  COLOR 
CODER 


THE  100%  WIRELESS  MHCHZINE 


Partial 

CONTENTS  OF 
AUGUST  ISSUE: 

Anti-Capacity  Winding  v».  Coil 
Efficiency. 

By  Oscar  C.  Roos 

Japanese  Radio  Appin-atus 
A Trans-Oceanic  Receiver. 

By  F.  J.  Rumford 
The  Simplest  Hook-Up. 

By  Thos.  W.  Benson  and 
Chas..  S.  Wolfe 

The  Radiophone  on  Roller  Chairs. 

By  Harold  Warren 

Design  of  a Radio  Receiver — 
Part  2. 

By  L.  M.  Clement 

Static  Defeated! 

•By  Arthur  H.  Lynch 

The  Construction  of  a Cage  Type 
Antenna. 

By  Lloyd  C.  Greene 


What  -^Radio 

RADIO  NEWS  now  in 
its  second  year  holds  the 
field  undisputedly  as  the 
greatest  radio  magazine  in 
print  today.  In  point  of 
circulation,  number  of 
articles,  illustrations, 
RADIO  NEWS  leads  all ' 
other  wireless  magazines. 
The  July  issue  has  72 
pages;  there  are  seventy- 
four  separate  purely  radio 
articles  and  107  illustra- 
tions. Over  forty  thousand 
copies  were  printed  and 
circulated. 


20c 

The  C&py 

$2.00 

A year 

Canada  and  Foreign 

$2.50  A year 


SEND 
20c  FOR 
SAMPLE 

copy 

TODAV 


EXPERIMENTER  PUB.  CO. 


TTlllI 


231  Fulton  St..  New  York  City 


News*’  Is: 

Each  issue  of  RADIO 
NEWS  contains  72  pages 
(or  more)  and  an' artistic 
cover  in  two  colors.  The 
illustrations  average  120 
every  month  and  there  are 
from  60  to  80  up-to-date 
articles,  some  by  our  great- 
est radio  scientists,  in  every 
issue.  ■ 

THIRD  $100.00  RADIO 
PRIZE  CONTEST 

A new  radio  contest.  The  third 
one  offering  $100.00  in  prizes  began 
in  our  May  issue. 

70  PAftPC 

120  ILLUSTRATIONS 

SPECIAL  OFFER 


Gentleraen : 

Please  enter  my  subscription  for  RADIO 
NEWS  for  the  term  of  one  year  for  which 
I enclose  herewith  $2.00.  As  a special  offer  you 
will  also  send  me  for  25c  extra  your  great  Wire- 
less Course  eontulnlng  160  pages.  350  Illustrations, 
size  6%  X 10"  with  fine  flexible  cloth  cover.  I 
have  written  my  name  and  addn^s  in  margin 
below. 
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The  Demand 
for  Good  Wireless 

Far  Exceeds  the  Supply 


1he  New  York  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  your  spare  time — ciuickly. 
easily  and  thoroughly.  No  previous  training  or  experience  required.  Our  Home  Study  Course  has  been 
prepared  by  Mr.  L.  R.  Krumm,  Chief  Radio  Inspector,  Bureaxi  of  Navigation.  N.  Y.  Radio  experts  able 
to  impart  their  practical  and  technical  knowledge  to  YOU  in  an  easy  to  understand  way,  will  direct  your 
entire  Course.  The  graded  lessons  mailed  you  will  prove  so  fa.scinating  that  you  will  be  eager  for  the 
next  one.  The  instruments  furnished  free,  will  make  it  as  easy  to  learn  the  Code  as  it  was  to  learn  to 
talk.  All  you  will  have  to  do,  is  to  listen. 

Travel  the  World  Over 


Big  Salaries 


Wireless  operators  receive  excellent  salaries  rang- 
ing from  $125  to  $200  a month  and  it  is  only  a 
stepping  stone  to  better  positions.  There  is  prac- 
tically no  limit  to  your  earning  power.  Men  who 
but  yesterday  were  Wireless  Operators  are  now 
holding  positions  as  Radio  Engineers,  Radio  In- 
spectors, Radio  Salesmen  at  salaries  up  to  $5000 
a year. 


A Wireless  Operator  can  visit  all  parts  of  the 
world  and  receive  fine  pay  and  maintenance  at 
the  same  time.  Do  you  prefer  a steady  position 
without  travel  ? -There  are  many  opportunities 
at  the  numerous  land  stations  or  w’ith  the  Com- 
mercial Wireless  or  with  the  Steamship  Com- 
panies. 


sTARmsim/i 
SPEtO  CONTPOi 


FREE  Instruments  and 


Text  Books 


Titi*  wonderful  Set  for  learning  the  Code  furni.hed  free  with  our  Course 


We  furnish  free  to  all  students, 
during  the  course,  the  wonderful 
receiving  arid  send- 
ing set  exactly  as 
produced  in  the  il- 
lustration. This  set 
is  not  loaned,  but 
given  to  all  stu- 
dents completing 
the  course. 


The  Transmitter  shown  is  the  celebrated  Omnigraph  used 


by  several  Departments  of  the  U.  S.  Goventme^  and  by 
Universities,  Colleges,  Technical  and  Telegraph 


the  leading  ---  _ 

Schools  throughout  the  U.  S.  and  Canada.  Start  the 
Omkigraph,  place  thephoite  to  your  ear  and  this  remarkable 
invention  will  send  you  Wireless  Messages,  the  same  a« 
though  you  were  receiving  them,  through  the  air,  from  a 
Wireless  Station  hundreds  of  mites  away,  When  you  apply 
for  your  license,  the  U.  S,  Government  will  test  you  with 
the  Omnigraph— iht  same  model  Omnigraph  as  we  furnish 
to  our  itudents.  Ask  any  U,  S.  Radio  Inspector  to  verify 
this, 


Easy  Payments 

A small  payment  down  will  enroll  you.  We  will  make 
the  payments  so  easy  that  anyone  ambitious  to  enter  the 
fastest  growing  profession — Wireless — may  do  so. 


Send  for  FREE  Booklet 


Without  obligating  ybu  in'any  way,  send  for  our  book- 
let “How  to  Become  an  Expert  Wireless  Operator’’ — it 
is  free.  Mail  the  coupon  below,  or  postal  or  letter — but 
do  it  today. 


FREE  Post-Graduate  Course 


NEW  YORK  WIRELESS  INSTITUTE, 

Dept.  12,  258  Broadway,  New  York  City 


A one  month's  Post-Graduate  Course,  if  you  so  desire,  at 


_ _ , t yc_ 

one  of  t'lTe  largest  Wireless  Schools  in  N.  Y.  City.  New 
York— the  Wonder  City— the  largest  port  in  the  World 
and  the  Headquarters  of  every  leading  Wireless  and  Steam- 
ship Company. 


New  York  Wireless  Institute, 

Dept.  12,  258  Broadway,  New  York  City. 


Send  me  free  of  charge,  your  booklet  “How  to  Become  an  Expert 
Wireless  Operator,”  containing  full  particulars  of  your  Course, 
including  your  Free  Instrument  Offer. 


Name  

Address  

City  or  Town, 


. State . 
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Radio  and  Electrical  Elxperimenters 

We  offer  you  a partial  list  of  our  products  of  A-1  experimental  apparatus.  Here  you  can  buy  anything  you 
need.  Tf  it  is  not  quoted  below,  send  for  it  and  we  will  do  our  best  to  fill  your  order.  All  inquiries  promptly 
answered.  Note  the  wonderful  goods  we  offer  at  rock  bottom  prices. 


Skinderviken 
Transmitter  Button 

This  famous  button  made  in 
Several  styles  for  experiment- 
ers and  wireless  men.  Super- 
sensitive  style  for  detecti- 
phone  work.  Sends  piano, 
violin,  and  victrola  music 
thruout  the  house. 

Common  battery  style  for 
Wireless  telephone  and  am- 
plifier use.  Capable  of  pass- 
ing a greater  amperage  than 
most  transmitters.  Price  with  complete  instructions  for 
use  $1.00. 


Transmitters 

With  Arm  $2.00 

With  Arm  and  Button  2.50 
With  Button  only . . . 2.00 


T 


Receivers 

Watchcase,  75  Ohm.  $1.25 
5 Ohm.  1.50 
Single  Headband  ...  1 .00 


L 


Ringers 

1000  Ohm  . . $1.25 

Receivers 

'Telephone  $1,  $1.25 


MAIL  THIS  COUPON 

J.  SKINDERVIKEN 

414  Broadway,  New  York 

I enclose  $ for  which 

please  send  me  the  following: 


Signed  . 
Address 


Mechanical  Stethoscope 

'J'he  latest  mechanical  achievement,  a boon  for  Engineers, 
Mechanics,  E.\i>erimenters,  Automobile  Mechanics,  Etc. 
Immediate  detection  of  all  knocks  or  defections  in  run- 
ning machinery  of  every  descrijition  is  made  possible 
with  the  use  of  this  instrument. 

Sensitive  as  a detectiphoiie ; picks  up  the  sound  of  your 
watch.  By  placing  point  of  rod  on  steam-pipe  you  can 
distinctly  hear  words  spoken  thruout  the  building. 

Price  $5.00  without  battery.  Money  Order,  Check,  or 
registered  currency  only. 

J.  SKINDERVIKEN 

414  BROADWAY,  NEW  YORK 


Inrentor  and  Sole  Manufacturer 


The  typiral  15-panel  DE  FOREST 
Unit  Receiving  Set  shown  below  con- 
sists of  a Tuner  with  wave  lengtli  range 
of  150  to  25,0.00  meters;  a crystal  and 
an  audlon  detector,  and  a one-step 
amplifier.  This  Set  Is  the  most  com- 
plete and  efficient  receiving  'apparatus 
ever  put  out  under  $175.t)0.  Its  cost  Is 
less  than  that;  the  entire  set  of  Vnits 
shown  below  totalling  only 

$162.64 


DE  FOREST 
Unit  Receiving  Sets 

Give  You  Better  Apparatus  at  Low  G>st 

DE  forest  Unit  Receiving  Sets  offer  the  most  practical  system 
of  securing  accurately  designed  and  highly  efficient  receiving 
.apparatus  without  paying  for  expensive  factory  assembly  and 
costly  cabinets.  You  buy  the  individual  instruments,  ready  mounted 
on  Unit  panels,  and  assemble  and  wire  them  yourself.  You  can 
start  with  a few  Units  and  then  build  up,  always  fitting  new  Units 
into  the  system  as  additions  to  the  old,  to  increase  your  selectivity 
and  circuit  efficiency.  You  can  even  fit  these  Units  into  any  system 
you  may  now  have. 

If  you  are  going  to  take  up  wireless  work,  find  out  about  the 
DeForest  Unit  Receiving  Set  before  you  get  your  apparatus.  It  will 
give  you  the  most  highly  developed  Radio  Instruments  obtainable. 

And  if  you  are  an  Amateur,  Student  or  Experimenter,  this  Unit 
System  holds  even  greater  possibilities  because  in  using  your  own 
ingenuity  in  assembling  and  wiring  the  Units  you  will  greatly 
broaden  your  Radio  knowledge.  There  are  ihany  possible  Unit  Set 
combinations  and  you  should 

Send  for  the  De  Forest  Radio  Manual 

which  describes  the  Unit  System  in  hill  and 
also  contains  much  valuable  general  Radio 
material.  Send  10  cents  for  a copy  at  once.  ^ 

DE  FOREST  RADIO  TELEPHONE  AND  TELEGRAPH  COMPANY 

Inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus 
1403  SEDGWICK  AVE.  NEW  YORK  CITY 

Lee  De  Forest  Incorporated,  451  Third  St.,  San  Francisco>  Cal. 
Western  Distributors  Shipments  Made  from  San  Francisco  Stock 


Simplicity,  Absolute  Reliability,  Econ- 
omy and  a Breadej  Radio  ^lowledge 
are  assured  with  the  DeFor^t  Unit 
System. 
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hence  the  only  difference  between  X-rays 
and  heat  waves  is  the  frequency.  This  vis- 
i ible  light  represents  vibrations  varying  in 
! frequency  from  430  to  740  trillions  per  sec- 
j ond,  while  at  higher  frequencies  the  ultra 
I violet  and  X-rays  are  produced,  represent- 
ing vibrations  from  870  to  1500  trillions  per 
second.  In  the  other  direction  from  about 
I 430  to  20  trillions  of  vibrations  per  second 
the  waves  manifest  themselves  as  infra-red 
and  heat  waves,  while  at  lower  frequencies 
than  20  trillions  down  to  vibrations  that 
last  one  second  and  longer  are  produced 
the  electro-magnetic  waves,  which,  within 
certain  limits  are  used  in  radio-telegraphy. 

“You  will  forgive  me  for  this  recital  of 
facts  with  which  you  are  probably  well 
acquainted,  as  I gave  it  merely  as  a means 
of  leading  up  to  my  next  point,  which  is : 
Are  we  justified  in  concluding  that  X-rays 
are  the  ultimate  rays ; that  is,  the  rays  of 
highest  frequency  which  it  is  possible  to 
produce?  Is  it  not  possible  for  the  ether 
to  be  made  to  vibrate  at  rates  substantially 
in  excess  of  1500  trillions  per  second,  and 
if  so,  how?  Well,  since  there  is  nothing 
to  authorize  an  assumption  that  the  ether 
cannot  be  made  to  vibrate  at  higher  fre- 
quencies, it  is  logical  to  look  for  a means 
of  effecting  such  an  increase  in  rate  of 
vibration.  To  this  end,  I searched  and 
searched  and  at  last,  I,  Pax  Marriote,  have 
discovered  the  secret — have  found  a means 
to  make  the  ether  vibrate  at  frequencies  up 
to  as  high  as  a million  trillion  of  vibrations 
per  second,  which  I am  convinced  is  the 
highest  possible  rate— have  finally  discov- 
ered the  ultimate  ray,  the  “Z”  ray,  the  long 
sought  ray  that  would  decompose  matter 
utterly  into  energy  alone,  the  disintegrating 
ray ! 

Becoming  excited  toward  the  last,  his 
voice  had  risen  to  a shrill  screech,  inde- 
scribably horrible  to  hear,  and  now,  as  he 
paused  for  breath,  the  terrific  fury  of  the 
storm  once  more  caught  my  attention.  The 
thunder  crackled  and  boomed  till  it  seemed 
the  very  earth  around  us  must  be  splitting, 
and  at  every  volley  the  building  seemed  to 
give  a lurch  as  from  a physical  blo\v.  Ac- 
tually, I felt  that  I must  be  going  mad. 

After  he  had  taken  a drink  at  the  sink, 
he  came  over  and  stood  before  me  once 
more,  inspecting  the  ropes  that  bound  my 
wrists,  and  tightening  them  again,  thus  de- 
stroying my  one  slim  hope  of  escape.  Then 
returning  to  his  position  by  the  table,  he 
continued — 

“Concerning  the  reasoning  that  led  me 
to  finally  experiment  in  the  right  direction, 
I may  say  that  my  first  inkling  as  to  the 
basic  secret  or  principle  involved  came 
from  a recollection  of  the  fact  that  X-rays 
are  produced  from  cathode  rays  when  the 
latter  are  allowed  to  come  in  contact  with 
certain  substances,  and  that  the  transfor- 
mation is  produced  because  of  the  crystal- 
line arrangement  of  the  molecules  in  the 
substance  employed.  With  that  as  a basic 
principle  to  work  from,  I carried  out  an 
elaborate  series  of  researches  with  alloys, 
and  learned  some  amazing  facts  about  these 
substances  of  which  modern  chemistry  is  so 
ignorant. 

“At  length,  I discovered  a combination 
of  metals  which,  when  subjected  to  the  in- 
fluence of  the  X-rays,  gave  off  a new  ray, 
similar  to  the  X-rays  but  of  nearly  2000 
trillions  of  vibrations  per  second.  This 
new  ray  • possest  characteristics  identical 
with  those  of  X-rays  but  in  a considerably 
augmented  degree.  It  easily  penetrated  six- 
inch  plates  of  lead  and  the  peculiar  feature 
of  its  formation  was  that  the  new  rays 
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Complete  Line  of  Brandes  Receivers  for  those  in  Canada.  Send  stamp  for  Pamphlet  “E” 

Scientific  Experimenters,  Ltd.,  11  St.  Sacrament  Street,  Montreal,  P.  Q.,  Canada 


“ASK  ANYONE  WHO  HAS  USED  IT’’ 

USERS  ARE  PROVERS 

“I  have  also  asked  some  of  my  friends 
all  of  whom  say,  ‘BRANDES?  Sure, 
get  them:  They  will  positively  pay  for 
themselves’  (Name  on  request.) 

BRANDES 

WIRELESS 

HEADSETS 

CLEAR  TONE  LIGHT  WEIGHT 
DEPENDABLE  SERVICE 

Score  100%  efficiency  in  actual  use. 
Sharp,  Unblurred,  Readable  Signals 
assured  by 


'Superior’'  Set,  2,000  ohms,  $7 


Exactly  matching 
due  to  unmatched 

TRIAL 

OFFER 


3200  ohms,  $14. 


“BRANDES  MATCHED  TONE” 

the  tone  of  both  receivers  in  each  set  and  thus  eliminating  all  confusion 
harmonics. 

Buy  a ^ Brandes  Superior  Headset  and  use  it  critically  for  ten  days. 
Then,  if  it  doesn’t  come  up  to  our  claims  or  your  expectations,  return  it 
and.  your  money  will  he  cheerfully  refunded.  Test  it — compare  with 
others — for  sensitiveness,  clearness,  distance.  Prove  for  yourself  the  fine 
vitality,  the  '‘matched  tone.”  The  two 
diaphragms  toned  exactly  alike,  strengthen 
the  signals  and  prevent  blurring.  Used 
by  many  U.  S.  Government  experts,  and 
experts  abroad;  by  colleges  and  technical 
schools;  and  by  professionals  and  amOfi 
teurs  everywhere. 

SEND  4c  FOR  CATALOGUE  E 

C.  BRANDES,  Inc. 

32  Union  Square 

Room  814 

New  York  City,  U.  S.  A. 

WIRELESS  RECEIVER 
SPECIALISTS 


'‘Transatlantic*  Set 
2800  ohms,  $10. 


POWER! 

O!  Dov! 

Ghg  with  Hie  ALSOP  ALLSPARK' 

I have  no  more  spark- 
‘ troubles 


Cylinders  Don’t  Miss  Fire 

when  your  car  is  equipped  with  the 

Alsop-All-Spark 

Old,  cracked,  oil-soaked  spark  plugs  give  a hot,  fat  spark. 
You  don’t  need  new  plugs  to  get  every  drop  of  power  out 
of  your  gas.  The  Alsop-All-Spark  puts  new  life  into  your 
old  spark  plugs.  Just  attach  the  handsome  dial  to  your 
instrument  board  and  connect  up  the  plugs.  They  will  last 
Indefinitely  now  and  you  will  find  power  in  your  car  that 
you  never  knew  was  there. 

Why  don't  you  decide  today  to  take  advantage  of  this 
wonderful  intensifier.  You  take  no  risk.  The  entire  re- 
sources of  the  All-Spark  Ignition  Company  are  behind  every 
Alsop-All-Spark.  The  guarantee  of  complete  satisfaction 
for  the  life  of  the  car  is  absolute.  Your  money  refunded 
as  per  guarantee. 

The  saving  in  spark  plugs,  the  relief  from  carbon  and  the 
increased  power  from  your  gas  will  pay  for  the  All-Spark 
many  times  over.  You  owe  it  to  yourself  and  to  your  car 
to  at  lea.st  try  the  Alsop-All-Spark. 

Send  in  your  order  today.  The  Alsop  Intensifier  illus- 
trated here  (the  four  cylinder  type)  sells  for  $7.50.  Mail 
the  coupon  with  your  remittance  at  once  and  you  will 
receive  your  All-Spark  Intensifier  by  return  mail.  It  will 
mean  an  actual  money  saving  in  addition  to  increased 
pleasure  from  your  car. 

If  you  don't  want  to  order  now  at  least  mail  the  coupon 
for  a complete  description  of  this  wonderful  intensifier 
and  price  list. 

ALL-SPARK  IGNITION  COMPANY,  Inc. 
13 -X  Water  Street  New  York,  N.  Y. 


Write  for  Government  Tests. 


ALL-SPARK  IGNITION  COMPANY 
13-X  Water  Street 
New  York,  N.  Y. 

Gentlemen : 

I I Enclosed  please  find  remittance  for 
— $7.50  for  which  please  send  me  one 
Alsop-All-Spark  Intensifier  for  a four  cyl- 
inder engine. 

I I Please  send  me  circular  describing  the 


Alsop-All-Spark  Intensifier  at  once. 


Name 


Address 


City. 


State. 
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What  Would  It  Mean 
—To  YOU— To  Have 
Muscles  Like  These? 

It  would  mean  tremendous 
strength,  putting  you  In  a class 
alx)ve  your  fellows.  It  would 
mean  that  you  could  outdo 
them  in  feats  of  strength  and 
bo  a leader  of  men.  It 
would  mean  a strong  per- 
sonality because  of  your 
commanding  appear- 
ance. thereby  assur- 
ing you  of  success 
in  both  the  busl 
ness  and  social 
world.  It  would 
moan  added  lung 
power,  unlimit- 
ed vitality  and 
perfect  health ; 
removing  all  | 
fears  of  indi- 
gestion a 11  d 
disorders  which 
undermine  the 
average  man 
and  make  him 
old  long  before 
his  time. 

All  These  Things 
Are  Yours 
I absolutely 
guarantee  to  do 
all  this  and  more  , , , 

for  you.  I have  found  the  short  cut  U)  J)cr- 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 


fection  and  applied  it  on  my  own  body,  living  Ite 
results.  I have  personally  trained  many  of  the  world  s 
strongest  men  by  this  same  method.  Why  w^te 
time  and  money  with  old-time  worthless  methodsY  ir 
you  are  desirous  of  being  a real  robust  man,  follow 
the  path  of  those  who  have  already  made  a success. 
Come  now,  get  busy,  for  every  day  counts. 

Send  for  My  New  Book,  “ Muscular  Development  ” 

It  tells  the  secret.  Handsomely  illustrated  with  25 
full-page  photographs  of  myself  and  some  of  the 
world's  best  athletes  whom  I have  trained.  Also  (»n- 
tains  full  particulars  of  my  splendid  offer  to  you.  The 
valuable  book  and  special  offer  will  be  sent  on  receipt 
of  only  10c.  stamps  or  coin,  to  cover  cost  of  wrapping 
and  mailing. 

Don't  miss  this  opportunity.  Sit  right  down  now 
and  fill  in  the  coupon.  Tlie  sooner  you  get  started 
on  the  road  to  health  the  easier  it  will  be  to  reach 
perfect  manhood.  Don't  drag  along  one  day  longer — 
mall  the  coupon  to-day. 

EARLE  E.  LIEDERMAN,^Dep(.  208,  309  Broadway,  N.  Y. 

EA^E  E.  LIEDERMAN,  Dept.  208  , 309  Broadway  New  York  City. 

Dear  Sir: — I enclose  herewith  10c  for  which  you  are 
to  send  me,  without  any  obligation  on  my  part  whatever, 
a copy  of  your  latest  book.  “Muscular  Development. 
(Please  write  or  print  plainly.) 

Name 

Address  

City State 


Q.S.T.  de 


A 

ACE 
E 

LETS  SING 

(TUNE  Battle  hymn  of  the  Republic) 

Mine  ears  have  heard  the  signals 
From  a dozen  different  lands, 

From  Greenland’s  icy  mountains 
To  Sahara's  burning  sands, 

From  the  land  of  cherry  blossoms 
To  where  Mount  Sorata  stands. 

And  I've  learned  a thing  or  two. 
CHORUS 

Q.  R.  X.  I’m  going  to  tell  you, 

Q.  R.  X.  I’m  going  to  tell  you, 

Q.  R.  X.  I’m  going  to  tell  you 
How  you  can  get  them  too. 

ed.  “You  may  pay 
more,  but  you  can’t 
buy  better.” 
DEALERS.  If  you 
don’t  stock  Ace  equip- 
ment you  are  miss- 
ing a good  line. 


This  spasm  continued 
next  month.  Watch 
our  ads,  they  are 
“different.”  So  are 
our  instruments.  It’s 
to  our  mutual  advan- 
tage to  get  acquaint- 


THE  PRECISION  EQUIPMENT  COMPANY 
2437  Gilbert  Ave.,  Dept.  E.  Cincinnati,  Ohio. 


Radio  Parts  Supplies 

Bakelite-Dilecto  sheet,  rod,  tubes.  Hard 
fiber  sheet,  rod,  tubes.  Copper  and  brass 
sheets,  rods  and  tubes,  brass  and  iron 
machine  screws,  brass  wood  screws, 
molded  knobs,  switch  points,  and  levers. 
Binding  post,  sheet  aluminum.  Hard 
rubber  sheet,  tuning  coil  cylinders,  etc., 
etc. 

Complete  price  list  sent  for  5 cents  in 
stamps. 

KEYSTONE  RADIO  COMPANY 
Drawer  307  Greenville,  Pa. 

Formerly  O.  L.  Bortz  Machine  Co. 


were  emitted  from  the  opposite  side  of  the 
alloy  from  that  which  the  X-rays  struck, 
or,  in  other  words,  the  alloy  seemed  to  act 
as  a sort  of  transformer  in  which,  by  the 
action  of  light  rays  of  one  frequency  on  a 
surface  of  it,  a molecular  action  was  set  up 
which  produced  either  vibrations  of  a high 
frequency  on  the  opposite  surface. 

“My  second  discovery  was  that,  quite  by 
accident,  I found  it  possible  to  vary  the 
ratio  between  the  primary  and  secondary 
vibrations  by  passing  a high  frequency  cur- 
rent thru  or  rather  across  the  surfaces  of 
the  transformer  plate.  Thus,  by  using  heat 
waves  as  the  primary  vibrations,  I was  en- 
abled to  cause  the  emission  as  secondary 
vibrations  of  light  waves  varying  thru  all 
the  ranges  of  the  visible  and  invisible  spec- 
trum and  far  beyond,  into  frequencies 
closely  approaching  a niillton  trillions  by 
simply  increasing  the  frequency  of  the  cur- 
rent alternations  which  past  thru  the  alloy. 

“All  that  remained  to  be  done  was  to 
find  the  most  efficient  thickness  for  the 
transformer  plate,  and  having  solved  that 
and  a few  other  minor  problems,  behold  the 
result,”  he  paused  to  fondly  pat  the  strange 
little  box-like  instrument,  "my  ether  vibra- 
tion transformer — the  producer  of  the  ulti- 
mate ray." 

Going  over  to  the  switchboard,  after  this 
staggering  recital,  he  closed  two  switches  in 
rapid  succession  and  with  much  sparking 
and  crashing  of  circuit  breakers,  a low 
humming  became  audible  from  behind  the 
switchboard  and  steadily  increased  in  vol- 
ume and  shrillness  till  it'  filled  the  room 
with  a high-pitched,  musical  hum. 

Again  the  sense  of  unrealness  assailed 
me,  and  I felt  possest  with  an  almost  over- 
whelming desire  to  laugh — to  cry  out ; but 
I fought  it  down,  silently,  desperately, 
knowing*  full  well  that  I must  maintain 
control  of  myself  then  or  never.  The  room 
was  becoming  insufferably  close,  and  my 
wet  garments  clung  to  me  clammily.  Sud- 
denly the  light  went  out,  and  so  high  strung 
were  my  nerves  that  I started  up,  lost  my 
balance  and  fell  heavily  to  the  floor.  After 
a moment’s  darkness,  a dim  shaded  light 
was  turned  on,  casting  a glow  over  the 
table  and  on  the  strange  man  who  called 
himself — Pax  Marriote.  He  roughly  jerked 
me  back  on  to  the  bench  and  returned  to 
his  work. 

In  a sort  of  stupor  I sat  there  and 
watched  his  never-ending  adjustments. 

“It  may  interest  you,”  a voice  was  saying, 
and  the  words  seemed  to  come  from  a great 
distance,  “to  know  that  I have  installed  a 
turbine-generator  at  a falls  in  the  nearby 
stream.  This  furnishes  me  with  ample 
power  for  conducting  my  experiments  as 
well  as  for  lighting  the  house.  Now  to  con- 
tinue, by  means  of  this  transformer  and 
specially  constructed  Tesla  coil  I am  able 
to  cause  a current  to  pass  over  the  trans- 
former plate  ranging  from  100,000  oscilla- 
tions per  second  irp  to  several  millions.  I 
use  silver  plated  copper  tubes  in  the  high 
frequency  circuit.” 

Quickly  closing  a switch,  he  seized  the 
rheostat  control  and  pointed  excitedly  to  a 
square  white  screen  in  front  of  the  ma- 
chine. A square  about  six  inches  on  a side 
and  of  a faint  red  color  was  visible.  Slowly 
it  changed  to  a deep  red,  then  began  to 
grow  brighter,  taking  on  a cherry  tinge 
that  soon  changed  to  a dark  orange. 

“You  see  it!  You  see  it!"  he  cried  ex- 
citedly, at  the  same  time  moving  the  rheo- 
stat lever  ahead. 

The  dark  orange  became  brighter,  then 
changed  altogether  to  a yellow.  With  eyes 
glued  to  the  screen,  I watched  the  eerie 
phenomenon  progress — breathlessly  waiting 
while  the  yellow  changed  to  green,  to  blue, 
to  violet,  and  then  faded  out  altogether. 

“Now  watch!”  His  voice  had  risen  to  a 
scream  as  he  gave  the  lever  a mighty  shove. 

I gave  a little  gasp  as  brilliant  flames  be- 
gan to  play  about  the  contact  points  of  the 
switches  and  long  streamers  floated  eerily 


Radio  Diagrams 

and  Formulae 
in  Loose  Leaf  Form 

The  publishers  of  the  CONSOLIDATED 
RADIO  CALL  BOOK  have  completed  the 
preparation  of  diagrams  and  instructions 
on: — 

Measurement  of  Capacity  of  a Condenser. 
(Substitution  Method.)  Calibration  of  a 
Variable  Condenser.  Two  Diagrams  and 

Curve No.  1 

Measurement  of  Inductance  of  a Coil  or  Circuit, 

Two  Methods — Two  Diagrams No.  2 

Measurement  of  Distributed  Capacity  of  an  In- 
ductance. Diagram  and  Curve No.  3 

Measurement  of  Fundamental  Wavelength  of 
an  Antenna.  Three  Methods.  Three  Dia- 
grams  No.  4 

Measurement  of  Wavelength  of  Distant  Trans- 
mitting Station.  Two  Methods.  Calibration 
of  a Receiving  Set.  Two  Diagrams. ..  .No.  5 
Measurement  of  Effective  Antenna  Capacity. 

Two  Methods.  Two  Diagrams No.  6 

Measurement  of  Inductance  of  Antenna  and  a 

Third  Method  of  Measuring  Effective  Capac- 
ity of  Antenna.  One  Diagram No.  7 

Measurement  of  Antenna  Resistance.  Substi- 
tution Method No.  8 

Schematic  Wiring  Diagram  of  Regenerative  Au- 
dion  Receiving  Set  Suitable  for  Receiving 
High  Power  Undamped  Wave  Stations.  Con- 
nections shown  are  those  used  in  most  Navy 

and  Commercial  Receivers No.  50 

Table  giving  the  value  of  LC  (Product  of  In- 
ductance and  Capacity)  for  wavelengths  from 
300  to  20,000  meters.  Inductance  In  Mlcro- 

henrys No.  100 

Table  same  as  above  but  with  Inductance  In 

centimeters No.  101 

Schematic  Wiring  Diagram  of  Signal  Corps 
Type  SCR-68  Radio  Telephone  Transmitting 

and  Receiving  Set No.  51 

Schematic  Wiring  Diagram  of  Type  CW-936 
(Navy  Submarine  Chaser)  Radio  Telephone 
and  Telegraph  Transmitter  and  Receiver. 

No.  52 

Schematic  Diagram  of  Type  S.E.  1100  (Navy 
Flying  Boat)  Radio  Telephone  and  Tele- 
graph Transmitter No.  53 

These  diagrams  and  instructions  are  the 
most  CLEAR,  CONCISE,  COMPREHENSIVE 
and  CONVENIENT  form  of  instruction  that 
has  ever  been  presented.  They  are  printed 
on  pages  size  8V2  x 11. 

Complete  Set  of  14  Sheets  ^ 
as  described,  sent  postpaid  f 

CONSOUDATED  RADIO  CALL 
BOOK  CO.,  Inc. 

41  Park  Row,  New  York,  N.  Y. 
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Super-Sensitive  Microphone 

This  instrument  is  offered 
at  an  extremely  low  price. 

It  is  excellent  for  building  your 
own  amplifier.  Can  also  be  used 
in  many  experiments  where  a 
sensitive  microphone  is  required. 

Detectagraph,  $18.00 

This  detecting  Instrument  of  mar- 
velous sensitivity  can  be  used  for 
detecting  secret  conversations. 

Outfit  consists  of  Sensitive  Trans- 
mitter, 25-ft.  Black  Cord.  Re- 
ceiver, Headband,  Case  and 
Battery. 

Send  for  One  To-day  and 

Conoince  Yourself  

Delectagraph  $18.00 

THE  $18.00  MICROPHO 
DEAF-PHONE 

ig  a super-sensitive  instrument 
which  has  been  developed  to  meet 
the  demands  for  a practical  and 
efficient  hearing  device  at  an  ex- 
tremely low  price.  It  is  equal  to 
any  $35  instrument  made  and 
superior  to  most  of  them.  The 
‘outfit  consists  of  One  Super- 
Sensitive  Transmitter  with  cord 
connector;  One  Super-Sensitive  Ear  Piece  with  small 
black  cord;  One  Black  Single  Headband;  Black  Case 
and  Two  Batteries. 

Adjusted  Model  Horn,  with  No. 

20  High  Grade  Loud  Talking  Receiver, 

Cord  Plugs  and  Desk  Stand  Base. 

Price,  $12.00  Complete. 


Write  To-day  for  Free  Booklet 

G.  BOISSONNAULT  CO. 


26  Cortlandt  St. 


New  York 


Makers  of  Super-Sensitive 
Microphone  Apparatus 


MEMORIZE 

CONTINENTAL  CODE 
ALMOST  INSTANTLY 

Tbi*  method  THE  short  cot  to  tscceM 

After  September  1st  FIFTY  CENTS 
Until  then 

COMPLETE  CHART 


about  the  room,  producing  an  electrical  dis- 
play more  magnificent  than  I had  imagined 
possible.  A dull  violet  glow  covered  the 
table  and  all  the  apparatus,  while  the  un- 
mistakable odor  of  ozone  became  noticeable. 
Then  glancing  at  the  heavy  screen  I beheld 
the  beginning  of  the  miracle ! 

Slowly, — very  slowly, — the  screen  was 
dissolving, — I use  the  word  deliberately, — 
was  dissolving  into  thin  air.  Not  the 
slightest  noise  accompanied  this  strange 
sight  and  I could  scarcely  credit  my  senses, 
as  before  my  eyes,  I saw  the  absolute  anni- 
hilation of  this  very  appreciable  quantity  of 
matter ; it  appeared  to  be  some  kind  of  por- 
celam. 

“Merciful  heavens !’’  I screamed,  in  a 
sort  of  unreasoning  panic,  “turn  it  off — 
stop  it — quit!  STOP  IT,  I say!” 

The  ghostly  streamers,  the  strange  blue 
haze  covering  the  table,  the  weird  figure 
crouched  over  the  control  lever,  the  un- 
canny disappearance  of  the  screen,  the 
whir  of  the  rotors,  the  intermittent  crash 
of  the  thunder,  all  combined  to  produce  a 
terrible  effect  upon  me,  and  outraged  reason 
was  mercifully  relieved  as  the  room  swam 
before  my  face  and  everything  went  black. 
A momentary  sensation  I had  of  delicious 
rest  and  quiet;  then  I knew  no  more. 

^ * 

I regained  consciousness  to  find  myself 
in  absolute  darkness  with  the  rain  beating 
upon  my  face.  I tried  to  move  and  found 
that  I was  lashed  to  a chair.  By  straining 
my  neck  I could  look  to  one  side,  and  by 
the  flashes  of  lightning  made  out  a jagged 
hole  in  the  wall  thru  which  the  rain  poured 
in  upon  me.  The  storm,  far  from  abating, 
had  grown  even  more  violent,  and  the  thun- 
der seemed  to  be  crashing  and  crackling 
directly  above  the  building.  I caught  the 
glint  of  metal  before  me,  and,  by  the  flick- 
ering glare  of  lightning  flash,  I saw  with 
freezing  horror  that  I was  still  in  the  work- 
shop of  Pax  Marriote,  that  the  chair  to 
which  I was  strapped  had  been  placed  di- 
rectly in  front  of  his  fiendish  invention ! 


end  full  instnictions  TWO  DIMES 
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AMATEURS 

YOU  REQUIRE  SWITCH  POINTS 
AND  BINDING  POSTS  FOR  THAT 
NEW  SET. 

SWITCH  POINTS  THAT  ARE  AC- 
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The 

WIRELESS  EQUIPMENT 

COMPANY,  Inc. 

Furnishes  all  kinds  of  relia- 
ble radio  apparatus  at  lowest 
prices.  Send  for  latest  bulletin 
No.  146C  on  new  apparatus. 

188-190  Greenwich  St.  New  York 


In  unspeakable  terror  I heard  footsteps 
outside  the  door,  heard  a key  grate  in  the 
lock,  heard  the  door  open  and  close,  heard 
the  bolt  shot  home.  There  was  a click  and 
the  details  of  the  room  sprang  out  in  sud- 
den brilliancy  in  the  bright  rays  of  the  arc- 
light.  I sat  perfectly  still,  my  eyes  riveted 
to  the  demon  machine  by  some  horrible 
fascination.  Recalling  his  remarks  concern- 
ing “my  disposal,”  and  considering  my  pres- 
ent location  directly  in  the  path  of  the 
dread  ray,  left  no  doubt  in  my  mind  as  to 
the  fate  in  store  for  me.  I was  to  be  an- 
nihilated, utterly  wiped  out  of  existence ! 

With  a curious  feeling  of  detachment 
from  my  surroundings,  I became  aware  that 
he  had  put  on  his  goggles,  apron  and  gaunt- 
lets and  was  standing  over  by  the  switch- 
board. Then  came  the  low  purring  of  the 
rotors  as  they  commenced  to  gain  speed 
and  a terrific  peal  of  thunder  that  shook 
the  building  like  a leaf.  A strong  sulfur 
smell  reached  my  nostrils,  cleared  my  brain, 
and  started  me  to  coughing  violently. 

I looked  up  and  saw  him  drest  in  his  un- 
mistakable, unforgettable  manner.  He  was 
regarding  me  curiously  thru  the  fantastic 
goggles. 

“Humpf  I”  he  began.  “Wide  awake  at 
last,  I ” 

A peal  of  thunder  drowned  out  the  rest 
of  his  sentence. 

“Now,  look  here.  Pax  Marriote,  if  that 
is  your  name,  you  seem  to  have  some  wild 
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YOURSELF! 

/br  the  Joy  of  Life 


No  one  can  get  real  happiness 
out  of  life,  however  much  money 
he  may  have,  unless  he  is  physi- 
cally FIT.  What  are  dollars  to  a 
man  who  can’t  eat  a square  meal 
without  discomfort?  Where's  the 
joy  in  an  elegant  home  if  con- 
stipation, dyspepsia,  biliousness 
or  any  other  chronic  ailment  makes 
you  wake  up  each  morning  with  a 
nasty  taste  in  your  mouth,  an 
ache  in  your  bones  and  a mill- 
stone in  your  chest? 

The  real  Joy  of  Life  comes 
from  the  possession  of  red-blooded 
health  and  strength  PLUS  suf- 
ficient money — from  the  ability  to 
live  as  you  want  to  live,  eat  what 
you  want  to  eat  and  do  the  things 
that  please  you,  without  being 
reminded  every  hour  that  you  have 
a stomach  or  a liver  or  a heart 
that  has  to  be  considered  and 
coddled  like  an  old  woman. 

PUT  YOUR  ENGINE  IN  ORDER 

Don’t  try  to  ride  through  life 
with  an  engine  that  rattles,  knocks, 
misses  and  is  likely  to  break  down 
in  the  middle  of  the  trip.  Take 
as  good  care  of  your  human  ma- 
chine as  you  do  of  your  car. 

It’s  a lot  easier  and  less  ex- 
pensive to  do.  Nature  will  do 
the  repairing,  promptly,  efficiently, 
systematically,  if  you  give  her  a 
chance.  With  her  help  you  can 
free  yourself  from  the  chronic  ail- 
ments that  make  your  life  a bur- 
den; develop  your  figure  and  muscles;  strengthen  all 
your  vital  organs,  and  get  back  the  health,  strength 
and  vigor  you  used  to  have. 

STRONGFORTISM 

Strongfortism  is  “The  Science  of  the  Normal.”  It 
gets  right  down  to  bedrock  in  its  treatment  of  human 
ills.  It  is  Nature’s  own  way  of  rebuilding,  revitalizing 
and  rejuvenating  the  human  organism. 

I have  spent  my  life  investigating  and  studying  out 
Nature's  methods.  By  them  I built  myself  up  into 
the  strongest  man  in  the  world.  By  them  I have  re- 
stored health  and  happiness  to  the  weak,  sickly,  anemic 
men  and  women  in  every  part  of  the  civilized  world. 
By  them  I can  and  will  build  YOU  up,  so  you  are  FIT 
to  enjoy  life,  if  you  will  follow  my  directions  for  a 
few  months. 

SEND  FOR  MY  FREE  BOOK 
‘Promotion  and  Conservation  of  Health,  Strength 
and  Mental  Energy”  will  tell  you  a.l  about  the  Science 
of  Strongfortism — what  it  has  done  for  others  and 
WHAT  IT  WILL  DO  FOR  YOt/,  no  matter  what  your 
present  condition  is  or  what  may  have  brought  you  to  it. 

No  medicines  or  drugs  of  any  kind  to  take;  no  ex- 
pensive apparatus  to  buy,  no  interference  with  your 
regular  occupations — just  Nature’s  way.  You  can 
practise  Strongfortism  and  secure  its  wonderful  benefits 
by  devoting  to  it  fifteen  or  twenty  minutes  a day  in 
tlie  privacy  of  your  own  bedroom. 

Send  for  the  book  to-day — WRITE  FOR  IT  NOW. 
IT'S  FREE,  but  its  real  VALUE  to  you  cannot  be 
measured  in  dollars.  Enclose  three  2c  stamps  for 
packing  and  postage  and  I will  mail  you  a copy  at  once. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 
1344  Strongfort  Institute  Newark,  N.  J. 

OUT  AND  MAIL  THIS  COUPON 

Mr.  Lionel  Strongfort,  Newark,  N,  J, 

Dear  Strongfort: — Please  send  me  your  hook,  “Pro* 
motion  and  Conservation  of  Health,  Strength  and 
Mental  Energy,”  for  postage  of  which  I enclose  three 
2c  stamps  to  cover  mailing  expenses.  I have  marked 
(X)  before  the  subject  in  which  I am  interested. 
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The  Second  Edition  of  the 
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Call  Book 

Will  Be  Out  in  Two  Weeks 

It  was  unavoidably  delayed 

owing  to  the  vast  amount  of  work 
involved  in  bringing  it  right  up  to 
date  and  in  compiling  the  big 
amateur  section  that  will  be  a 
special  feature.  We  urge  all  those 
who  have  placed  their  orders  to 
be  patient — you’ll  be  glad  you 
waited  when  you  receive  your 
copy,  which  will  be  very  soon. 

The  Consolidated  Radio  Call  Book  is 
the  only  book  in  print  officially  listing 
all  the  radio  calls  as  issued  by  the  Bureau  of  Commerce. 
Every  vessel  and  land  station  in  the  world  is  represented 
and  listed  alphabetically,  according  to  names  of  vessels 
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SPECIAL 

Given  Free  with  Each  Copy 

A Wireless  Map  of  the  World  in  colors  is  given  absolutely 
free  with  each  copy.  This  map  shows  the  locations  of  all 
the  high  powered  RADIO  stations  in  the  world,  including 
the  time  signal  stations.  In  addition  it  tells  at  a glance  how 
far  away  any  of  these  stations  are.  Of  greater  interest  are 
the  time  zones,  which  enable  the  amateur  to  compute  instantly 
the  correct  time  for  the  zone  in  which  he  is  located  from  any 
time  signal  station. 
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idea  that  I came  here  to  steal  your  inven- 
tion, and  yet  I have  told  you  the  truth 
when  I say  that  I did  not  even  know  that 
you  were  in  existence  when  I entered  this 
house.  Surely  you  believe  me.” 

“I  most  certainly  do  not,”  he  replied 
coldly,  ‘‘and  even  if  I did  I could  afford  to 
take  no  chances.  Have  you  anything  else 
to  say?” 

“Just  this.  That  you  will  pay,  and  pay 
dearly  for  anything  that  you  do  to  me. 
Understand  that,  please.” 

Striding  forward  he  pulled  something 
from  his  pocket,  and  before  I was  aware 
of  his  design,  nor  could  I have  done  ought 
to  prevent  it,  I was  securely  gagged. 

“This  unpleasant  step  becomes  a necessity 
in  the  face  of  your  continued  insulting  re- 
marks,” he  informed  me,  adding  dryly,  “I 
regret  the ” 

Here  a splitting  crash  of  thunder  blotted 
out  his  voice  for  a few  moments. 

When  it  died  away,  he  was  still  talking, 
“and  I presume  that  you  understand  what 
I intend  to  do  with  you.  I can  at  least  as- 
sure you  that  death  will  be  painless,  and  I 
am  sorry  that  you  have  been  inconvenienced 
by  the  rain.  The  transformer  got  rather 
beyond  my  control  and  destroyed  part  of 
the  wall  before  I could  turn  it  off.” 

Such  cold-blooded  discussion  caused  the 
sweat  to  stand  out  all  over  my  body.  This 
past  soon,  however,  and  left  me  cool  and 
calm. 

Without  more  ado,  he  crost  over  to  the 
control  lever,  switched  out  the  arc-light, 
and  began  moving  the  lever  arm  at  a good 
rate  over  the  contact  points. 

So  suddenly  did  this  all  happen  that  I 
scarcely  realized  what  was  going  on  until 
I glanced  down  at  my  shirt  front.  Imagine 
my  unutterable  horror  when  I saw  the  tell- 
tale patch  of  red  light  cast  on  my  shirt  di- 
rectly over  my  heart ! 

For  a moment  my  heart  actually  stood 
still,  then  the  blood  began  racing  madly  in 
my  veins,  pounding  in  my  temples  till  I 
thought  they  must  surely  burst.  Tugging 
desperately  at  my  bonds,  I soon  found  that 
escape  was  hopeless,  and  meanwhile  the 
red  had  changed  to  blue  and  this  in  turn 
to  a violet  ray.  Even  as  I watched,  petri- 
fied with  fear,  the  violet  faded  out  and 
soon  after  the  awful  streamers  began  to 
float  about  the  room  and  the  purple  mist 
appeared  upon  the  table. 

The  end  could  not  be  many  moments 
away,  and  even  then  I fancied  that  I could 
feel  a strange  drawing  sensation  in  my 
left  side. 

And,  now  that  I sat  there  on  the  very 
brink  of  Eternity,  I felt  calm  and  collected. 

I found  time  to  notice  that  the  storm  had 
suddenly  ceased  for  a moment,  that  the 
forces  of  Nature  seemed  to  be  suspended 
for  a short  interval.  Then  came  a crash  as 
if  earth  and  sky  had  met  in  collision,  and 
the  former  had  been  shattered,  and  simul- 
taneously, a vivid  blinding  sheet  of  flame 
enveloped  the  room.  There  was  one  awful 
throb  of  the  tortured  atmosphere  and  some- 
thing struck  me  a terrific  blow  in  the  back 
that  sent  me  halfway  across  the  room,  and 
I landed  in  a heap  with  twisted  straps  and 
pieces  of  splintered  wood  fastened  to  my 
wrists  and  ankles. 

I think  I realized,  at  the  time,  that  the 
building  had  been  struck,  and  I rose  shakily 
to  my  knees  in  time  to  see  Pax  Marriote 
stagger  backwards,  his  hand  clapt  over  his 
forehead,  and  fall  writhing  to  the  floor. 

Already  the  switchboard  was  vomiting 
flames  and  the  whole  of  one  wall  was 
ablaze,  so  I made  a great  effort  and  slipt 
back  the  bolt  on  the  door,  succeeding  in 
dragging  myself  out  of  the  house  and  fifty 
feet  away  from  it  before  I swooned. 

* * 4: 

I came  to  in  Beaumont  Hospital  with 
Bryce  bending  over  me.  I felt  very  weak, 
and  trying  to  move  sent  sharp  pains  shoot- 
ing thru  me. 


Science  and  Invention  for  August,  1920 


453 


You  may  begin  at  once  our 
complete  course  preparing 
you  for  commercial  radio 
license.  Rapid  progress,  in- 
dividual attention,  classes  of 
limited  size. 

Ask  for  new  descriptive 
booklet 

Y.  M.  C.  A. 
RADIO  SCHOOL 

Marcy  Avenue  near  Broadway 
BROOKLYN,  N.  Y. 

Telephone,  Williamsburg  3800. 


NEW  DIAL  INDICATOR 

Fits  standard  ^4" 
Shaft.  Made  of  same 
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ed engraving.  Bev- 
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Radio  Men 

The 

Mutual  Purchasers  Association 
will  save  you  money  on  all 

Wireless  Apparatus 

Write  Dept,  E.E.  for  details. 
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Vacuum  Tube  Control  Cabinets 

Beautiful  mahogany  finished  case  with  handsome 
grained  bakelite  panel  on  which  is  mounted  a stand- 
ard socket,  rheostat,  grid  leak,  condenser  and  switch 
for  arc  and  spark  reception. 

Price  $15.00. 

Send  for  our  free  catalogue  of  other  "Modern" 
apparatus. 

MODERN  RADIO  EQUIPMENT  CO. 
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MARKO 

STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  & Co.,  Inc. 
1402-1412  Atlantic  Ave. 
Brooklyn,  N.  Y. 


“Take  it  ea.sy.  Old  Scout,”  Bryce  was 
saying,  “you  need  a rest.” 

“You — found — m-me?”  I managed  to 
blurt  out. 

“Right  after  the  storm,  Old  Top.  I soon 
discovered  your  trail  where  you  cut  into  the 
woods  and  the  rest  was  easy.  By  the  way, 
were  you  inside  of  that  shack?” 

“Shack?  Oh,  yes,  of  course!  I went  in- 
side to  get  out  of  the  storm  and  it  was 
struck  by  a bolt.”  I decided  to  omit  the 
details  of  my  experience.  “Burned  down, 
did  it?” 

“Clear  to  the  ground.  Must  have  been  a 
close  call  for  you.  You  were  pretty  badly 
burnt.  And  say, — funny  thing, — there  was 
a piece  of  strap  fastened  around  your 
wrist.” 

“Is  that  a fact?”  I drawled.  “How  odd.” 

I laid  there  in  silence  for  some  minutes, 
gazing  at  the  ceiling.  Then  I felt  impelled 
to  ask. 

“Were — were  any — bodies  found  in  the 
ruins  ?” 

He  looked  at  me  perplexedly.  “Why  no. 
Why  do  you  ask?” 

“Oh,  I just  thought  that  perhaps, — ^just 
curiosity,  you  know !” 

Just  then  a nurse  came  in,  and,  with  a 
parting  word,  Bryce  took  his  leave. 

And  so  it  happened  that  I spent  my  long 
looked  for  vacation  in  a hospital  ward,  and 
to  this  day  I don’t  know  whether  Marriote 
perished  with  his  terrible  secret  in  the 
flames  of  that  burning  house,  or  whether 
he  is  still  alive  and  may  some  day  startle 
the  world  of  science  with  an  announcement 
of  his  achievement. 

For  my  part,  I hope  that  the  secret  of  the 
ultimate  ray  is  buried  beyond  all  chance  of 
recovery. 
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I By  G.  L.  HOADLEY,  M.E.  | 

I {Continued  from  page  386)  | 

Poor  adjustment  of  the  distance  the 
armature  is  separated  from  the  magnets 
frequently  causes  the  bell  to  fail  to  operate. 
The  separation  should  be  not  less  than  1-24 
inch  for  the  small  bells  up  to  ^ inch  for 
the  larger  bells.  Sticking  of  the  armature  to 
the  magnets  sometimes  occurs,  due  to  resid- 
ual magnetism  in  the  magnet  cores.  A thin 
piece  of  paper  glued  to  that  surface  of  the 
armature  facing  the  poles  of  the  electro- 
magnets will  overcome  this  difficulty. 

Poor  adjustment  of  the  sparking  contacts 
is  a common  source  of  trouble.  To  adjust 
the  contact  spring  the  proper  distance  from 
the  platinum  tipt  screw,  hold  the  hammer 
against  the  bell.  The  armature  should  now 
just  not  touch  the  poles  of  the  electro-mag- 
net. Now,  tighten  the  platinum  tipt  screw 
until  it  clears  the  contact  spring  by  about 
the  thickness  of  a sheet  of  brown  paper. 
Let  loose  the  hammer  now  and  make  cer- 
tain the  contact  spring  makes  good  contact 
with  the  tip  of  the  screw.  Next,  try  out  the 
circuit  so  as  to  make  sure  the  character  of 
the  ringing  sound  is  satisfactory.  Then 
tighten  the  setscrew  to  prevent  the  vibrating 
hammer  altering  the  adjustment. 

Sometimes  the  spring  that  bears  the  arma- 
ture itself  is  either  too  strong  (set  back  too 
far)  or  too  weak.  If  too  strong,  the  arma- 
ture cannot  be  pulled  over  far  enough  to 
give  a good  blow;  if  too  weak,  the  armature 
with  attached  contact  spring  will  not  return 
to  its  place  against  the  platinum  tipt  screw. 
To  ascertain  which  defect  exists,  operate 
the  bell  and  press  the  spring  lightly  with  a 
piece  of  wire  first  to-ueard  and  then  away 
from  the  electro-magnets.  If  the  ringing  is 
better  in  the  first  case,  the  spring  is  too 
strong,  but  if  improvement  is  noted  in  the 
latter  case,  the  spring  is  too  weak. 

Defective  insulation  of  the  winding  of  the 
electro-magnets  occasionally  happens  on 
bells  which  have  had  hard  usage.  To  ascer- 
tain . this  trouble  and  remedy  it,  place  a 
smooth  piece  of  iron  inch  square  across 
the  poles  of  the  magnet  with  the  bell  in  cir- 
cuit. Now,  attach  a one-pound  weight  to 
this  )/2-inch  square  iron  by  means  of  a 
string.  If  the  magnets  of  a 2L2-inch  bell 
will  not  sustain  this  weight,  they  are  too 
weak  and  the  winding  is  probably  short- 
circuited  ; that  is,  the  current  doesn’t  tra- 
verse the  whole  length  of  the  coils.  This 
makes  the  magnet  very  weak.  Under  these 
conditions,  test  to  see  if  the  winding  is 
“shorted”  thru  the  iron  cores  by  connecting 
one  pole  of  a dry  cell  to  one  of  the  magnet 
coil  lead  wires.  Then  draw  the  other  bat- 
tery pole  across  the  clean  iron  faces  of  the 
electro-magnet  coils.  If  any  sparking  re- 
sults, it  will  be  evidence  of  a “short”  or 
“leakage”  thru  the  iron  cores,  and  the  only 
remedy  is  to  rewind  the  coils  or  else  discard 
them. 

Leakage  may  occur  between  the  binding- 
screws  and  the  base,  or  between  the  contact 
spring  block  and  the  base,  and  the  contact 
pillar.  Unless  the  connecting  wires  are  cov- 
ered with  rubber  tubing,  leakage  may  occur 
between  these  wires  and  some  part  of  the 
metal  base.  Carefully  examine  these  places 
and  apply  a little  glue  or  shellac  to  any  sus- 
pected spot. 

Summarizing,  if  a bell  fails  to  ring,  first, 
either  loosen  or  tighten  the  adjusting  screw 
of  the  contact  pin,  moving  it  closer  to,  or 
farther  away  from  the  armature  spring  as 
required.  If  the  spring  is  too  stiff,  bend  it 
toward  the  armature  a little.  A thin  and 
sharp-pointed  pin  should  be  blunted  as  it 
offers  too  much  resistance.  Note  whether 
the  connections  between  the  ends  of  the 
wires  and  the  terminal  screws  are  good  and 
not  dirty.  Sticking  of  the  armature  cores 
can  he  prevented  by  inserting  two  brass  pins 
in  drilled  holes  in  the  core  ends. 
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OH  BOY.  SOME  SPORT 


Surprise  the  Bunch — Have  a Barrel  O*  Fun  ! 

OWN  A GENUINE  MOVING  PICTURE  MACHINE 

Here’s  what  you’ve  always  wanted— a Genuine  Moving  Picture  Machine — a machine  that  uses  STANDARD  FILM— like 
the  BIG  theatres  show — at  a price  you  can  easily  afford  to  pay.  This  is  the  BIG  opportunity — don’t  MISS  it.  Read 
every  word — then  act  quick.  Several  swell  models  to  select  from.  Each  the  best  of  its  kind.  ALL  REAL  moving 
picture  machines — not  toys -or  magic  lanterns — but  REAL  MOVIE  Machines,  that  throw  a big,  broad  brilliant  circle  of 
light  on  the  screen  many  feet  away,  and  show  a picture  three  to  seven  feet  in  width.  One  or  more  reels  of  REAL  FILM 
come  with  each  machine  .FREE,  and  the  minute  you  get  your  machine  you  can  start  right  in  and  give  a ’’bully” 
exhibition.  The  ’’fellers”  and  girls  and  the  grown  ups,  too,  will  sit  spellbound,  or  roar  with  laughter,  at  the  wonderful 
lifelike,  real  movies  you  can  show  them. 

Show  Real  Moving  Pictures  Like  the  Big  Theatres 

Thp  Naw  IVIaHpI  ^ beautiful,  high-class  Moving  Picture 

® 1 J^^chine.  IVTafIc*  Ctf  ollOiil’ 


_ — Made  of  sheet  iron  with  wood  base. 

Finished  in  black  or  battleship  grey  with  handsome  red  stripe  trimmings. 
Solid  and  substantial  construction.  Size,  12x7i/^x5^/^,  Uses  STANDARD 
FILM  same  as  the  big  machines,  and  throws  a BIG  picture  many  feet  in 
diameter.  TWO  TYPES — Electric  and  Gas.  The  electric  nfachine  is 
equipped  with  plug  and  cord,  complete.  Gas  machine  has  its  own  generator 
and  makes  its  own  light.  The  gas  machines  can  be  used  anywhere  and 
will  be  sent  unless  Electric  type  machine  is  specially  ordered.  Remember 
this  and  be  sure  to  specify  “electric"  if  you  desire  this  type.  Sent 
securely  packed  in  special  shipping  case,  with  full  instructions  and  one 
STANDARD  FILM  FREE,  by 
express, 
for 
$7.5  0; 

or  by  Parcel  Post, 
to  any  address  in 
the  world,  for 
$8.00. 


Charlie  Chaplin  Films— 25c  each 

Keystone  Moviegraph 


Latest  Model  Cinematograph 

BIG  BARGAIN  OFFER 


Here  is  an  astonishing  bar- 
gain. Our  latest  Model  Cine- 
matograph is  a whirlwind'  value.  At  the  price  it  has 
everything  beat  you  ever  heard  of.  Here  Is  a genuine 
Moving  Picture  Machine — made  of  metal — solidly  con- 
structed— and  put  together  by  expert  workmen — that 
you  can  buy  at  a price  thit  will  simply  astound  you — 
knock  you  plumb  off  your  feet.  This  machine  throws 
a brilliant  beam  many  feet.  Comes  equipped  with  a 
SAFETY  Carbide  Gas  Generator,  and  can  be  used  to 
show  moving  pictures  anywhere.  The  mechanism  is 
scientific  and  simple  and  can  be  operated  by  anyone. 
This  Is  the  greatest  value  in  a Genuine  moving  pic- 
ture machine  ever  offered  at  the  price.  Think  of  itl 
a genuine  moving  picture  machine — that  uses  STAND- 
ARD FILM — by  express,  charges  collect — with  3 REELS 
FREE — for  only  $3.00;  Or  by  Parcel  Post  to  any 
address  in  the  world  for  only  $3,251 


This  is  our  largest  and  finest  machine.  A regular 
beauty  and  all  complete,  ready  for  you  to  use  the 
minute  it  arrives.  Hang  up  a sheet,  put  on  a reel, 
turn  the  crank,  and  you're  off — that's  all  there  is  to 
it.  Nothing  to  get  out  of  order.  Made  of  metal 
throughout  with  heavy  base  casting.  Finely  adjusted 
mechanism,  easily  operated.  Equipped  to  show  slides 
as  well  as  Real  Moving  Pictures — just  like  the  big 
machines.  12x9%x6.  Made  to  operate  with  electric 
light  ONLY.  Simply  screw  in  the  plug  and  you  are 
all  ready  for  an  exhibit.  Comes  with  3 EXTRA  LONG 
STANDARD  SIZED  FILMS.  3 FINE  SLIDES,  and 
tickets — all  FREE.  Here  is  a machine  you 
will  be  proud  of.  You  can  have  endless  fun  and 
amusement,  and  MAKE  MONEY  with  it.  Sent  by 
express,  with  full  Instructions  and  extra  long  cord  and 
plug,  securely  packed,  for  $12.00;  or  by  Parcel  Post, 
to  any  address  ih  the  world,  for  75c  extra. 


SPECIAL.  Order  from  this  Ad.  Our  machines  are 
absolutely  as.  described  and  thoroly  inspected  be- 
fore they  are  shipped.  We  guarantee  them  perfect 
and  complete  and  all  ready  to  use  when  they 
arrive.  Make  sure  of  getting  the  machine  you 
want — order  'now — from  this  Ad.  We  can  make 
immediate  delivery  now — so  order  at  once 
avoid  disappointment.  Prices  are  going 
up  all  the  time  and  you  may  never  have 
a chance  like  this  again  to  buy  a Gen- 
uine Moving  Picture  Machine  at  the  very 
low  prices  quoted  here.  You've  always 
wanted  a real  Moving  Pictui’e  Machine. 

Make  sure  to  get  it  NOW. 


New  Model 


FI  I M C All  the  films  you  want.  Splendid  subjects— 15c  each;  Doz., 

I k If  I 9 ^1,50  (postpaid).  Extra  long  films,  3 for  $1.00;  Charlie 

Chaplin  films — slde-splItters — famous  favorites,  25c  each.  Lantern  Slides  (least 
sold)— 6 for  75c. 


JOHNSON  SMITH  & CO. 


Dept.,  P.M.  21,  3220-3224  N.  Halsted  St. 
CHICAGO,  ILL. 


and 


Keystone  Moviegraph 


THIS  VT  AMPLIFIER  - OSCILLATOR  " 


OF  ALL  VACUUM  TUBES 
HAS  THE  HIGHEST 

AMPLIFICATION  CONSTANT 


The  A-P  Amplifier-Oscillator  is  the  Navy  type  SE  1444  “hard”  tube,  designed  and  manu- 
factured expressly  for  amplification  and  oscillation  purposes.  Because  of  its  exceptionally 
high  vacuum  and  correct  electrical  and  mechanical  design  this  tube  has  the  highest  ampli- 
fication constant  of  any  tube  known  to  the  radio  art.  Recent  tests  by  the  United  States 
Navy  have  established  this  fact.  (See  April,  1920,  Prec.  I.  R.  E.) 


Used  in  conjunction  with  the  A-P  VT  Amplifier-Oscillator  is  our  A-P  Electron  Relay,  the 
"AmJFTER^saLLATOR  Original  tubular  vacuum  valve  brought  out  by  our  Laboratories  in  1915,  but  now  supplied 
with  the  SHAW  standard  four-prong  base  for  convenience.  Of  all  vacuum  tubes  the  A-P 
Electron  relay  is  the  most  efficient  spark  receptor.  , A combination  of  two  or  more  VT  tubes  as  amplifiers 
with  an  Electron  Relay  as  the  initial  detector  is  the  ideal  receiving  combination  for  long  distance  amateur 
or  long  wave  reception.  In  ordering  ask  for — 

THE  A-P  PERFECT  VACUUM  TUBE  COMBINATION 

The  A-P  Electron  Relay  — price  The  A-P  VT  Amplifier  Oscillator — price 
$6.00  each  $7.00  each. 

Immediate  deliveries.  Order  from  your  Immediate  deliveries.  Order  from  your 
dealer  or  write  direct.  dealer  or  direct. 

These  tubes  were  manufactured  under  the  Deforest  Audion  and  Fleming  Patents 


DEALERS 

W rite  for 
prices  and 
particulars' 


AMATEURS 

Write  for 

descriptive 

literature 


ATLANTIC  RADIO  SUPPLIES  CO.,  KIRK  PLACE.  NEWARK.  N.  J.,  Phone,  Market  1575 
PACIFIC  RADIO  SUPPLIES  CO.,  638  MISSION  STREET,  SAN  FRANCISCO,  CAL. 

SOLE  DISTRIBUTORS  FOR  MOOREHEAD  LABORATORIES,  Inc. 

Reference — The  American  National  Bank — San  Francisco 
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DIAMONDS 

DN  CREDIT 


1 


: Loftia  *‘Perfection 
Diamond  Ring  and 
mon’a  “Tooth**  Ring 


Diamond 

Rings 

Designs 

Allthepopular  mount- 
ings, plain  and  fancy 
engraved.  Green, 
White  and  Yellow 
Solid  Gold,  very 
special  at  $85,$100, 
$150 and  up.  Credit 
terms.  See  Catalog. 


WATCHES 

DN  CREDIT 


Send  for  Free 
Catalog 

There  are  128  pages  of 
Diamonds,  Watches,  Jewelry, 

all  priced  unusually  low. 

....  . . . 


Whatever  you  select  will  be  sent 
prepaid  by  us.  You  seo  and 
• examine  the  article  right  In  your 
own  hands.  if  satisfied,  pay 
one-fifib  of  purchase  price  and 
keep  it,  balance  divided  into 
eight  equal  amounts,  payable  _ _ 

monthly.  Send  for  Catalog  today.  Pearl  Nacklacatt  = 

LOFTIS  BROS.  & CO.,  The  National  Credit  Jewelers  S.«  Catalog.  * ^ 

Stor.s  in  Leading  Cities  Oept.c22  *08  N.  STATE  ST.,  CHICAGO,  ILLINOIS 


^““"MNOSWCEPrio 


CHARGE  BATTERY  10c. 


F-F  BATTERY  BOOSTER 


FOR 

F-F  Battery  Boosters  have  been  in  service  for  over  5 years  and  their  rapidly  growing  popularity  is  a reliable 
meagre  of  their  ability  to  perform  the  service  for  which  they  are  intended. 

Our  increased  factory  space  is  buzzing  steadily  so  we  can  take  care  of  your  requirements. 

or  Magnetic  Rectifier  for  110-120 
Volt  60  Cycle  Alternating  Current. 
Bantam  type  G-6  amp.  6 v.  battery. $’I5  Bantam  type  12-5  amp.  12  v.  battery. $20 

Type  16-8  amp.  6 v.  battery..,.  24  Tj'pe  112-6  amp.  12  v.  battery..  24 

Type  166-12  amp.  6 v.  battery 32  Tj-pe  1612-7  amp.  12  v.  battery..  32 

Type  1626-12  or  7 amperes  in  combination  for  both  6 and  12  volt  batteries..  48 
Shipping  weight  complete  with  Ammeter  and  Battery  Clips.  11  to  15  pounds. 
All  outfits  do  the  same  work  except  as  to  time  to  complete  a charge. 
Include  postage  and  insurance  with  remittance  for  parcel  post  shipment. 

Ask  for  bulletin  No.  12  describing  these  and  other  F-F  charging  apparatus  of 
larger  capacities  and  of  other  voltages  and  cycles;  also  B'oosters  that  operate 
on  Farm  Lighting  Plants  and  Direct  Current, 

Write  for  Bulletin  No.  12 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohio 


w 


IRELESS 

Our  180  Page  Combined 
Manual  and  Catalog  Illustrates 
and  Accurately  Describes  tbe 
Uses  of  Standard  Radio  Instru- 


M 


ANUAL-W12 

We  Make  a Charge  of  25c  for  it,  Issuing 
Coupon  Receipt  Redeemable  on  a Pur- 
chase of  $5.00  or  More. 


ments. 

You  cannot  get  satisfaction  from  wireless  instruments  unless  they  are 
absolutely  perfect.  The  slightest  imperfection  in  construction  destroys  their 
efficiency.  We  catalog  and  offer  for  sale  wireless  apparatus  of  the  highest  quality, 
guaranteed  to  be  mechanically  and  electrically  perfect. 

Get  a copy  of  our  complete  wireless  catalog  and  order  all  of  your  radio  material  from 
one  source  of  supply  and  save  trouble.  Ready  about  May  25.  Send  in  your  request  now. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Inc. 


New  York — 17  Park  Place 
Chicago — 114  S.  Wells  St. 


St.  Louis — 1106  Pine  St. 

San  Francisco — 604  Mission  St. 


Bunnell 


INSTRUMENTS 
Always  Reliable 

JOVE  DETECTOR 

Handiest,  Handsomest,  Best 
Sample  by  Mail  — $2.00 
Tested  Galena  Crystal — 25c 

Distributors  of  Standard  Electric  Novelty 
Company  Type  B “Cyclone”  Audion  Batteries. 
Also  De  Forest,  and  all  other  makes  of  High 
Class  Wireless  Apparatus. 

Send  stamp  for  new  edition  42E  Catalog. 

J H.  BUNNELL  & CO.,  32  Park  Place,  New  York 


(GHEGAN  PATENT) 


i^eLEARN  TELEGRAPHYe^S- 

i!!^^irr.MORSE' 

TBAOM  YOURSELF? 


In  tialt  tbe  usual  time,  at  trifling  cost,  with  tho 
wonderful  Automatic  Transmitter.  THE  OMNIGRAPHi 
Sends  unlimited  Morse  or  Continental  messages,  at 
any  8i>eed,  just  as  an  expert  operator  would. 

Adeptad  by  U.S.  fiov'h  4 atyliti  CatalNo*  Iraai 

OMNIGRAPH  MFC.  CO. 

26  L Cortlandt  St.  New  York 
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reaches  a minimum  water  depth.  This  is 
inserted  in  the  upper  part  of  the  second 
dial,  the  function  of  which  dial  is  to  give 
the  propeller  speed. 

This  is  actuated  by  transmitters  placed 
on  the  individual  propeller  shafts  which  are 
averaged  by  a device,  similar  to  the  one 
described  in  the  Sperry  Battle  Tracer  ar- 
ticle, in  the  March  issue  of  this  publication. 
From  the  averaging  device,  impulses  are 
transmitted  to  the  dial  giving  an  accurate 
indication  of  the  speed.  On  one  side  of 
this  second  indicator  is  a set  screw  for  ad- 
justing the  scale  of  minimum  water  depth, 
which  can  be  accurately  determined,  inas- 
much as  a slight  movement  of  the  indicator 
either  way  is  instantly  noticeable. 

A shallow  water  indication  and  the 
sounding  of  an  alarm  is  given  whenever 
the  ship  is  operating  in  a draft  of  water 
considerably  less  than  its  overall  length  (as 
this  is  the  point  where  the  resistance  of  the 
water  to  the  ship’s  speed  is  increased).  For 
a given  number  of  revolutions  per  minute 
for  the  propeller  shafts,  the  actual  speed  is 
reduced  by  a considerable  amount  in  shal- 
low water,  even  as  much  as  50  per  cent  of 
normal.  However,  in  actual  practise,  the 
two  contacts  for  the  alarm  are  held  a cer- 
tain distance  apart  so  that  the  vessel  can 
ride  in  the  shallow  water  with  a short  mar- 
gin of  safety  and  is  enabled  to  pass  thru 
channels,  etc.,  where  water  is  not  very  deep. 

Now,  whenever  the  ratio  of  propeller 
speed  to  actual  forward  motion  of  the  ship 
is  upset,  a warning  is  rendered,  foretelling 
the  dangerous  location.  Only  one  other  con- 
dition can  possibly  change  this  ratio  be- 
tween ship  speed  and  propeller  speed,  and 
that  is  the  condition  of  the  ship’s  bottom, 
but  this  can  be  compensated  for. — Photo- 
graphs courtesy  Sperry  Gyroscope  Com- 
pany. 

juiimiiiiiiiiminiiiiiMiiiiiiiiiiiiiiiiiimiimiimiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiimiiiiiiiiiiimiiiiiii'j 
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M Honorable  Mention 

THE  WANDERING  AUDION. 


I was  born  in  the  brain  of  science, 

I was  clothed  in  a fragile  glass, 

I was  bound  to  my  work  with  copper  wires 
And  wedged  into  place  with  brass. 

While  out  of  the  world’s  aste  saces. 

Born  on  the  radio  wave. 

Came  the  pulsing  code-rit  message 
That  taught  me  I was  a slave. 

That  spoke  of  boats  on  the  ocean. 

And  told  of  the  work  of  men, 

Describing  the  vibrant  busy  world. 

So  far  away  from  my  ken. 

I conceived  a desperate  longing 
To  break  my  bonds  and  be  free; 

And  wander  over  the  wond’rous  world, 
Myself  these  things  to  see. 

But  my  fragile  shell  made  them  wary; 
They  guarded  me  lest  I break. 

But  they  did  not  know,  for  I couldn’t  show 
That  my  soul  bore  a lonely  ache. 

Yet,  sometimes  accidents  happen! 

Once  while  they  were  bringing  me 

Aboard  a ship,  for  a trial  trip, 

I slipped  off  into  the  sea. 

For  many  a moon  I drifted, 

And  watched  the  ships  sail  by; 

And  saw,  to  my  craving  heart’s  content. 
The  wonderful  summer  sky. 

(Continued  on  page  459) 
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HUDSON  RIVER 
NIGHT  LINES 


m 


Daily  Sailings  from  Pier  31, 
N.  R.,  (at  Desbrosses  St.) 
weekdays  6 P.  M.  & 7 P.  M., 
Sundays  and  Holidays  6 P. 
M.  and  9 P.  M. 

West  132nd  St.,  half  hour  later 

(Daylight  saving  time) 

Due  Albany  6 o’clock  fol- 
lowingmorning. From  Troy 
8:30  P.  M.,  from  Albany  9 
P.  M.  & 1 1 P.  M.,  due  New 
York  6 o’clock  following 
morning. 

Direct  rail  connections  to  all  points. 
Express  freight  service. 

Autos  carried. 

HUDSON  NAVIGATION 
COMPANY 


No  Seals -No  Secrets 

— But  Service! 

Inspection  of  the  interior  of  any  Radio 
apparatus  bearing  the  mark : 


reveals  design  and  workmanship  fully  in  keeping 
with  its  outward  appearance. 

GREBE  RADIO  apparatus  is  licensed  under  the 
original  Armstrong  and  Marconi  patents. 

Our  guarantee  is  absolute  and  unconditional. 
Each  instrument  must  give  satisfactory  service. 
Our  interest  in  the  purchaser  does  not  terminate 
with  the  sale. 

Ask  your  dealer  to  show  you  our  line  of  super- 
grade  apparatus. 

A.  H.  GREBE  & CO.,  Inc., 

70  Van  Wyck  Blvd.,  Richmond  Hill,  N.Y. 


£ASIEST  SHORTHAND 

tearnin  S evenings  hemestud^ 

then  acquire  epeed  with  K.l. 
Sbortbaod.  Amazingly_sii^l^ 


. Approved  by  experts.  V 
itioD,  messages,  .etc.,. 


dictatiuu,  iuea»HKV0,  ccw..  ■ a- 

pldly  as  spoKen*  after  brief 


forpersocal  aae;  make  oetea 

^at  lectures,  meetings;  keep  con-  . 

^ fidential  diary.  Big  help  In  onyd 
' profession  or  business:  aid  ini 
yoor  career.  Used  In  Army,  Navy,  conrta.  com«| 
merdal  6chootB:  byjoblic  and  PUvata  standi 
erapbers,  tMChera.  Sn.bt  Shorty 

—fop  boBypwJP?®.  iPBlndln,  YOU.  Proof  Lesaona. 
GaarantaeBndUrocborewltbTeatlmomalafreetPostpafd.AddreBSf 

KINO  INSTITUTE,  EL-300-Statlon  F.  NEW  YORK  CITY 


SPECIAL 

SUMMER 

SALE! 


GROUND  WIRE 


8c  per  ft. 
$7.00  per 
100  ft. 


Lightning  Switches,  600  V.,  100  Amp.,  only....  $4.00 

Original  Audiotron  Adaptors $1.75 

Standard  »‘VT”  Sockets  with  positive  contacts.  $1.00 
Moorhead  Electron  Relays  with  Standard  VT  base  $6.00 
(Fully  Licensed  and  Guaranteed.  See  Moorhead  Adv.) 

RADIO  EQUIPMENT  CO. 

630  Washington  St.  Boston,  11,  Mass. 


“ELECTRIC  SHOVELS”  TO  THE 
FRONT. 

The  development  of  “Electric  Shovels” 
was  discust  by  H.  W.  Rogers,  an  electrical 
engineer,  in  an  interesting  talk  before  the 
members  of  the  General  Electric  Engineer- 
ing Laboratory  Club  recently. 

In  outlining  the  development  of  the  elec- 
tric shovel  of  today,  the  speaker  referred 
to  the  various  changes  in  mechanical  struc- 
ture of  electric  shovels,  dating  back  to  the 
first  steam  shovels  brought  before  the  pub- 
lic, upon  a manufacturing  basis,  some  50 
years  ago. 

At  present  there  are  in  the  Ohio  and 
Illinois  coal  fields  electric  shovels  with  the 
eight-yard  bucket,  equipt  with  two  340-h.p. 
hoist  motors,  and  are  practically  a one-man 
shovel.  Some  of  the  different  types  of 
shovels  are  provided  with  friction  clutches 
and  have  caterpillar  tread  construction. 

As  to  the  relative  cost  of  operation,  it 
was  shown  that  the  electric  shovel  operates 
at  the  rate  of  six  to  seven  cents  per  ton  of 
coal  mined,  making  a saving  of  $9  for  each 
working  day  shift,  over  the  steam  shovel. 

During  the  course  of  Mr.  Rogers’  lec- 
ture, many  slides  were  shown,  illustrating 
the  various  shovels  in  use  at  the  present 
time. 
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have  become  known  to  persons  located  in 
various  inns  and  hotels  whose  duty  it  was 
to  notify  the  truck  of  our  presence.  This 
accounted  for  the  fact  that  two  weeks  had 
now  past  without  having  discovered  any- 
thing more  tangible  than  certain  sections  of 
by-roads  disfigured  by  large  ruts  made  by 
the  heavy  wheels  of  the  elusive  auto. 

Incidentally,  our  investigations  up  to  this 
time  had  not  proved  entirely  fruitless.  Tips 
given  us  by  the  police  and  other  agencies 
led  to  the  discovery  and  dismantling  of  sev- 
eral illegal  radio  stations  where  the  culprits 
were  boys  possest  with  perverse  natures  in 
that  they  thought  it  great  fun  to  “listen-in” 
to  what  was  going  on  in  the  ether  by  em- 
ploying improvised  indoor  antennae  and 
loops.  In  these  cases  nothing  more  drastic 
took  place  than  severe  reprimands  with  sub- 
sequent promises  to  behave  in  the  future. 

One  case,  however,  proved  more  interest- 
ing than  the  others  when  a complete  receiv- 
ing installation  was  discovered  in  the  home 
of  a young  man  who  had  recently  secured 
much  newspaper  notoriety.  This  “hero” 
was  none  other  than  the  radio  operator  on 
board  a certain  large  steamer  attached  to  a 
West  Indian  run  which  had  been  but  a 
short  while  back  effectively  sunk  a short 
distance  from  the  Jersey  Coast.  It  was  sus- 
pected at  the  time  that  the  operator  had 
been  working  into  the  hands  of  the  enemy 
submarines  by  disclosing  the  presence  of  the 
ship  thru  an  ill-timed  radio  signal.  To 
make  a short  story  still  shorter  the  young 
man  and  his  father  were  effectively  taken 
care  of  by  the  Government. 

All  roads  lead  to  an  end  and  even  a good 
cigar  burns  itself  out  so  that  finally  our  in- 
tense radio  activities  came  to  an  abrupt  and 
sudden  end  in  the  following  manner : 

For  a week  or  so  our  “listening-in”  op- 
erators had  not  heard  the  fluctuating  signals 
and  it  began  to  look  as  if  the  truck  had 
dropt  thru  a hole  to  the  center  of  the  island. 
Frequent  and  systematic  trips  thru  main  and 
by-roads  as  well  as  ceaseless  search  in  barns 
and  woods  had  so  far  failed  to  disclose  the 
presence  of  the  lorrie  and  its  occupants. 
Even  a close  watch  of  the  inn,  where  had 
first  been  secured  the  information,  proved 
equally  fruitless.  The  waiter  had  never  re- 
turned to  his  post  and  upon  cross-examina- 
tion the  proprietor  explained  that  waiters 


Learn  Drafting 

Employers  everywhere  are  lookingr  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement.  . 

Drafting  offers  exceptional  opportunities  to  a^ 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn’t  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a success- 
ful career.  This  is  your  chance.  Don’t  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 


— — — _TKAH  OUT  HElie  — — — — “ — • 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX  6244,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X. 


ELECTRICAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eleotrio  Dfacblue  Uesigner 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  DraHsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOREM'NORENG’U 
ARCHITECT 
Aroblteotnral  UraftBman 
PLUMBING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Typlat 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Sopt. 
AGRICULTURE  iQ  Spanish 
PonltryRatslng  IG  Freneb 
Antomobiles  IG  Italian 


Name. 

Present 

Occupation, 

Street 
and  No. 


City, 


^Send  To~day  for  the-\^ 

“Electrical  Worker  s Friend” 


An  electrical  book  of  66  motor 


drawings  with  complete  instruc- 


tions  for  rewinding  and  reconnect- 
ing A.C.  motors.  Special  at 
Or  write  for  full  particulars  of  this  valuable  book 

SMITH  & SMITH  PUBLISHING  CO. 
Dept.  B.  1524  Lowrie  St.,  N.  S.,  Pittsburgh,  Pa. 


■H 


BUTTONS — You  Must  use  light  buttons  for  | 
good  transmission  anywhere.  50c  each.  p'j 
J.  Collins  Co.,  Quaker  City,  Ohio;  jj 
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TRACO  QUALITY 

RECEIVING  TRANSFORMERS 


The  Famous  5A  and  5C  Models 


Used  the  world  over.  Insist  on  the  genuine,  built  by 
its  originators.  Substitutes  are  expensive,  irrespective 
ot  design.  We  absolutely  guarantee  our  tuners  to  give 
the  maximum  signal  volume.  Delicate  refinement,  un- 
interrupted service  and  high  class  work- 
manship unite  to  make  TRACO  tuners 
the  standard  whereby  all  others  are 
Judged.  If  your  Dealer 
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our  Catalogue  is  off  the  press  and  ready  for  distribution. 
This  Catalogue  has  been  acknowledged  by  Radio  Experts 
and  Associations  throughout  the  country  to  be  the  finest 
Catalogue  which  was  ever  put  on  the  market  by  any  Mail 
Order  House  whatsoever.  This  catalogue  contains  one  hun- 
dred pages  of  the  most  interesting  display  of  Wireless  Ap- 
paratus ever  shown  before.  In  addition  to  the  display  of 
Wireless  Apparatus  we  have  listed  on  the  last  five  pages 
various  hook-ups,  starting  with  the  small  tuning  coil  sets 
and  advancing  to  Audion  and  Amplifying  hook-ups.  One 
page  is  devoted  to  Radio  Symbols,  a photograph  of  our  well 
stocked  store  and  warehouse  is  show’n  in  the  front  part  of 
the  book,  to  give  you  an  idea  of  the  amount  of  stock  we 
carry  at  all  times.  Twenty-four  hour  shipments  are  guar- 
anteed on  ninety  per  cent  of  our  orders.  Despite  the  com- 
pleteness of  this  catalogue  there  is  a certain  amount  of  apparatus  we  could  not  get  in  in  this  issue. 
Any  apparatus  you  are  desirous  of  obtaining,  not  listed  in  our  catalogue,  we  can  furnish  you 
catalogue  from  manufacturer  and  make  shipment  from  our  own  stock.  This  catalogue  will  only  be 
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of  charge.  These  binding  posts  ordinarily  sell  for  6c  each  and  are  one  of 
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and  other  employees  came  and  went  and 
that  he  could  not  be  expected  to  keep  track 
of  their  movements.  Of  course,  he  could 
not  explain  the  existence  of  the  motor  truck 
— had  never  seen  it,  was  not  interested,  etc. 

One  morning  accompanied  by  an  O N I 
investigator  and  with  the  use  of  a small 
car,  we  were  traveling  along  one  of  the  by- 
roads not  far  from  the  base  of  our  opera- 
tions when  we  presently  noticed  a small  col- 
umn of  smoke  pushing  its  way  thru  a wood- 
ed section  to  our  left.  More  out  of  curiosity 
than  anything  else  we  decided  to  investigate 
and  see  who  had  started  a fire  in  this  local- 
ity and  to  what  purpose.  We  traveled 
along  for  a short  distance  when  we  came  to 
a makeshift  road  leading  into  the  wooded 
part  and  of  the  kind  used  by  farmers.  We, 
therefore,  turned  our  car  in  this  new  direc- 
tion and  had  not  gone  very  far  when  we 
suddenly  came  to  a slight  clearing  where 
trees  had  been  chopped  down  and  carted 
away,  leaving  a great  number  of  stumps 
scattered  about. 

SPY  RADIO  DISCOVERED  AT  LAST! 

Lo  and  behold,  there  in  the  center  of  the 
cleared  space  was  a large  mass  of  twisted 
steel  and  charred  wood  from  which  arose  a 
few  lazy  spurts  of  smoke.  Judging  from 
the  remains  of  the  framework  this  had  evi- 
dently been  a large  motor  truck.  A great 
pile  of  lumber  had  been  placed  under  the 
body  to  assist  in  the  effective  destroying  of 
the  car  which  seemingly  had  been  burning 
for  some  time,  as  nothing  but  smoldering 
ashes  remained. 

It  did  not  take  a great  amount  of  ratio- 
cination to  explain  this  strange  and  unusual 
sight.  The  truck  was  none  other  than  the 
elusive  machine  we  had  been  trying  to  lo- 
cate for  the  past  two  weeks.  With  the  aid 
of  several  buckets  of  water  secured  from  a 
nearby  stream  we  completely  cooled  the 
smoldering  wreck.  Sure  enough,  there  was 
the  twisted  and  bent  motor  generator  unit 
of  possibly  a k.w.  output,  inductances, 
quenched  gap  and  what  not.  Altho  the  parts 
had  evidently  been  subjected  to  a white  heat 
which  had  melted  the  hard  rubber,  wood, 
and  other  composition  pieces,  the  general 
outlines  of  the  remaining  metal  portions  left 
no  doubt  in  our  minds  as  to  their  having 
originally -been  radio  instruments. 

The  solution  of  this  final  happening  was 
simple.  The  operators  of  the  truck  had 
probably  decided  that  the  locality  was  too 
hot  for  them,  and  having  realized  that  they 
could  not  hope  to  evade  capture  very  much 
longer  had  decided  to  abandon  their  work, 
first  taking  the  precaution  to  burn  their 
equipment  and  leave  no  trace  behind  them. 
Fate  had  willed  that  we  should  just  happen 
to  pass  the  ruined  car,  possibly  twelve  hours 
after  it  had  been  set  on  fire,  thus  giving  the 
two  men  ample  time  to  escape  to  other 
parts.  Also,  considering  the  meager  infor- 
mation we  had  as  to  their  description  it 
would  have  been  out  of  the  question  to  at- 
tempt to  find  them. 

Suffice  it  to  say  that  since  the  illegal 
traveling  radio  unit  had  been  destroyed  our 
work  was  finisht,  and  it  is  needless  to  add 
that  thereafter,  steps  which  cannot  be  dis- 
closed here,  were  taken  to  prevent  a recur- 
rence of  this  nature. 

CONCLUSION 

Concerning  the  radio  detective  there  is  a 
great  future  for  him  even  in  peace  times. 
He  may  be  assigned  to  ferret  out  radio 
amateurs  who  do  not  confine  their  trans- 
missions to  lawful  wavelengths  and  regula- 
tions. On  the  other  hand,  he  may  earn  his 
salt  by  co-opcrating  with  the  revenue  agents 
who  have  lately  discovered  the  reason  for 
their  inability  to  arrest  moonshiners  in  cer- 
tain sections  of  the  country.  Newspapers 
tell  us  that  radio  systems  are  in  operation 
thru  which  the  distilling  plants  are  notified 
by  cipher  signals  from  the  railroad  station 
sent  by  confederates  when  danger  threatens. 
When  the  law  swoops  down  on  a spot  where 
the  still  has  been  reported  they  find  the  out- 
fit missing. 
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DO  NOT  ACCEPT  SUBSTITUTES 


BURGESS  “B”  BATTERIES 

These  batteries 
proved  so  successful 
in  Government  Ap- 
paratus that  they  are 
being  used  by  progres- 
sive amateurs.  Made 
in  three  sizes  and 
now  available  for 
general  use.  For  full 
information  write  to 

BURGESS  BATTERY  COMPANY 

Harris  Trust  Bldg.  Chicago 


Build  Own  PHONOGRAPH 


R’l  BAST  VITH  ODR  HELP 

A few  boura  interestine  work  saves 
many  dolUns  and  sives  you  a machine 
exactly  to  suit  your  ideals.  We 
furnish  motors,  tone  arms,  case 
material,  blue  prints  and  full  in* 
structions.  Plays  any  record.  You 
can  make  fine  profit  building 
phonographs  for  your  friends. 

Write  Today  for  Our 
Free  Blue  Print  Offer 
Agenta  wanted  for  our 
ready  built  phenographe 
Chtralca  Phonograph  Co. 

' 897  ChsndMO  Bldg..  ElUiut,  bd. 


FOR  SALE 

New  soft  yellow  brass  ribbon 
tape,  in  coils  of  4 and  8 lbs. 
respectively, 

65000  lbs.  5/16"  X .024 
100000  lbs.  %"  X.037" 

5000  lbs.  .360  X.008" 

Bargain  price  quoted  on  lot. 

Standard  Equipment  & Tool  Works 

307  St.  James  St.  Montreal 


I Cleartone  Phonographs 

' $4.00  to  $200.00  Retail 

Our  Sundry  Dept,  offers  Needles  39c  per 
thousand.  Motors  $1.35  to  $14.75  each.  Tone- 
Arms  and  Reproducers  $1.30  to  $5.75  per 
set.  Main  Springs  20c  to  90c  each.  Records, 
Needles.  Sapphire  Points  and  Parts  at  rea- 
sonable prices. 

Write  for  our  84-page  catalogue,  the  only 
one  of  its  kind  in  America,  illustrating  33 
different  styles  of  Talking  Machines  and 
over  500  different  Phonographic  Parts. 
LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept.  46B  East  12th  Street,  N.  T. 


OB  I Can  Double  Your  Ability  to  Earn 
U Money  I Hold  Friends ! Win 
JLove  and  Happiness  I Our  System  of  Per- 
sonal Efficiency  tells  you  how!  Success 
Studygram  and  Personality  Sketch  for  10c 
and  birth  date.  Thomson-Heywood  Company. 
Dept.  350,  Chronicle  Building,  San  Francisco, 


A.ti3dlaoim  Poem 
Aw§:vs=‘dl® 

(Continued  from  page  456) 


The  warm  sun’s  kiss  in  the  daytime ; 

And  at  night  the  moon  on  the  seas, 
While,  cradled  in  perfect  comfort, 

I was  wafted  on  by  the  breeze. 

I was  borne  to  the  spicy  tropics, 

And  skirted  the  jungle  shores. 

And,  from  crowded  docks,  I saw  strong 
men 

Go  off  to  their  cruel  wars. 

Strange  beasts  on  the  edge  of  waters; 

Bright  birds  on  o’erhanging  boughs. 
Canoes  and  sampons  and  sailing  sloops, 
Steamers  and  yachts  and  scows. 

I was  caught  by  the  Equator’s  current 
And  borne  thru  a coral  reef. 

Where  many  a stronger  thing  than  I 
Had  drifted  its  way  to  grief. 

But  a providence  seemed  to  guide  me 
(As  always  it  had  before)  ; 

A rolling  wave  with  gentle  care. 

Laid  me  safe  and  sound  on  the  shore. 

They  picked  me  up  as  a keepsake 
(For  men  consider  it  strange 
If  the  things  they  call  inanimate 
Should  wander  out  of  their  range). 

Well,  if  ever  I’m  back  in  the  socket, 

My  work  no  longer  will  pall. 

For  when  messages  come  from  the  wide, 
wide  world, 

I will  understand  them  all. 

Composed  by  J.  Simeon  Numen. 


4th  Honorable  Mention 

LINES  TO  AN  AUDION. 

0 magic  bulb  that  sailed  the  buoyant  wave, 
Frail  crystal  audion,  vacuum  tube  that  tells 
Of  feeble  sounds  that  pulsing  ether  swells. 
What  perils  didst  thou — mystic  wanderer 

brave? 

Didst  thou  solve  secrets  of  some  coral  cave 
Where  decked  with  pearls  some  lovely 
mermaid  dwells? 

Or  didst  thou  hear  some  symphony  that 
wells 

Across  the  plenum  of  the  celestial  nave? 
Didst  some  wave  tell  thee  tales  of  long 
ago— 

The  mystery  of  deep  space  reveal  to  thee? 
Didst  thou  hear  thoughts  no  human  brain 
can  know ; 

Didst  thou  record  what  human  eye  can 
see? 

Or  on  far  reefs  where  tropic  breezes  blow 
Hear  footfalls  on  the  sands  of  life’s  great 
sea? 

1 heard  afar  the  belfries  of  the  skies 
Peal  solemn  anthems  of  a distant  past, 

I heard  from  out  that  wondrous  vault  so 
vast 

What  no  dull  mortal  mind  can  now  sur- 
mise. 

What  no  mentality  can  now  devise. 

What  groping  science  has  not  yet  amassed. 
I heard  a story  in  the  typhoon’s  blast, 

’T  would  fill  thy  pigmy  brain  with  mute 
surprise. 

I wish  I could  your  querulous  thoughts 
console. 

Your  doubts  and  fears,  anxieties  drive 
away. 

And  tell  of  realms  where  stellar  bodies 
roll 

In  nebulous  orbits,  ’mid  the  ether  gray. 
What  I have  heard  I cannot  now  control, 
Yet  science  may  divulge  a future  day. 

Composed  by  E.  Jenkins. 
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Attach  yourself.  Big  profits  for  agents.  Money 
back  guarantee.  30  days’  trial.  Air-Friction 
Carburetor  Co.,  270  Madison  Ave.,  Dayton,  Ohio. 

1 Blueprints.  Automobile  Armatures.  See  ad 

I under  **Electrical”.  Charles  Chittenden. 

i Battery  Charging  Profits  $100  to  $250  clear 
I monthly  with  HB  equipment.  Your  lighting  cur- 
I rent  or  engine  operates.  No  expense  to  you. 

I Easy  payment  plan  lets  outfit  earn  own  way. 

Satisfaction  guaranteed.  Write  Ploberts,  Troy, 

I Ohio. 

Auto  Motor  Supplies — Buick,  Michigan,  Stod- 
dard-Dayton,  Cadillac-Overland,  E.  M.  F.  Con- 
tinental and  Buda  Motors,  all  types,  $§o  each  and 
up.  Special  high-tension^  2 and  4 cylinder  mag- 
' netos  $9.50  each.  Electric  and  gas  head  lamps, 
coils,  carburetors,  air  compressors,  generators, 
starters,  etc.  Write  for  catalog.  Address  Motor 

Sales  Dept.  (12),  West  End,  Pittsburgh,  Pa. 

Tires — Direct  to  you  prices.  Exclusive  repre- 
j sentatives  wanted  each  locality  to  use  and  sell 
' Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
5,000  Miles.  Sample  Sections  furnished.  Mellin- 
I ger  Tire  Company,  980  Oak,  Kansas  City,  Mo. 


I American  Made  Toys, 

We  Offer  an  Opportunity  to  manufacturer  with 
' facilities  for  large  production,  also  to  homework- 
I ers  on  smaller  scale,  to  manufacture  Metal  Toys 
I and  Novelties.  Unlimited  field  and  enormous 
business  open  for  ambitious  people.  No  exjjeri- 
' ence  required.  No  tools  needed.  Our  casting- 
forms  turn  out  goods  complete.  Since  the  differ- 
' ent  Toy  Expositions,  manufacturers  are  covered 
with  orders  until  December.  You  can  enter  this 
field  now,  by  manufacturing  “American  Made 
Toys.”  We  furnish  castingforms  for  Toy  Sol- 
i diers.  Army,  Navy,  Marine,  Cannons,  Machine 
Guns,  Indians,  Cowboys,  Warships  and  other 
; novelties.  Castingforms,  complete  outfit,  $3.00 
up.  We  buy  these  goods,  direct  from  manufac- 
turers. Yearly  contract  orders  placed  with  re- 
I liable  parties.  We  pay  very  high  prices  for 
clean  painted  goods.  Samples  furnished.  “Bird- 
1 Whistles,”  great  seller,  just  added  to  our  stock 
‘ list.  Booklet,  Information,  Instruction  free,^  if 
you  mean  work  and  business.  No  others  in- 
I vited  to  write.  Toy  Soldier  Manufacturing  Co. 

' 32  Union  Square,  New  York. 


Agencies  ff  anted. 

James  Orton — Desires  sole  representations  for 
South  America,  Casilla  366,  Buenos  Aires. 


Motorcycles— Bicycles, 

\ $25.00  up,  guaranteed  rebuilt  motorcycles,  Hen- 

' derson.  Excelsior,  Indian,  Harley-Davidson. 
i Bicycles  $5.00  up.  Tires  and  accessories  at  whole- 
I sale.  Illustrated  Bulletin  A free.  Ash  Motor 
I Corporation,  162  N.  Clinton  Ave.,  Rochester,  N.Y. 


Motor  Engines  and  Dynamos. 

Motors,  2,  5 and  lo  hp.  Special  prices.  Write 

me.  William  Hobart,  Troy,  Ohio. 

Small  motors  and  generators;  hp.  AC  $26.50; 
Vi  hp,,  $38.50;  hp.  AC  $67.50.  Battery  charging 
sets;  charging  lighting  and  moving  picture  arc 
generators ; _ motors  for  all  phases  of  current. 
Prompt  delivery;  wholesale  prices.  Write  for 
late  catalog.  Address  Motor  Sales  Dept.  (12), 
West  End,  Pittsburgh,  Pa. 


Salesmen  Wanted. 

Salesmen — City  or  traveling.  Experience  un- 
necessary. Send  for  list  of  lines  and  full  par- 
tieulars.  Prepare  in  spare  time  to  earn  the  big 
salaries — $2,500  to  $10,000  a year.  Employment 
services  rendered  members.  National  Salesmen’s 
Training  Association.  Dept.  158K,  Chicago,  111. 


Instruction, 

Cartooning  Comics  and  Lettering.  Complete 
Course  only  $5,  postpaid.  Over  300  illustrations. 
Stamp  brings  easy  lesson.  Cartoonist  Ernie, 
Elyria,  Ohio. 

Crystal  Gazing — The  Craze.  Send  self-addressed 
stamped  envelope  for  Free  instructions.  Zan- 
cigs  Studio,  Asbury  Park,  N.  J, 


Antiques. 

Ancient  Indian  arrows  and  spears.  Send  stamp 
for  list. M i d d 1 g t 

Agents  Wanted. 

Agents — $15  daily;  every  owner  wants  his  gold 
initials  on  side  door  of  automobile;  applied  while 
waiting;  your  profit  $1.38  on  $1.50  sale;  or  sell 
him  set  to  apply  his  monogram;  write  for  agency; 
free  samples.  Transfer  Monogram  Supply  Co., 

Dept.  20,  191  Market  St.,  Newark,  N.  J. 

Free.  Latest  issue.  New  formulas.  Tells  how 
to  make  your  own  goods.  Write  today.  S.  & H. 
Manufacturing  Laboratories,  22502  Boylston  Bldg., 
Chicago. 

Make  $30.00  next  Saturday.  Speederator  for 
Fords  selling  like  wildfire.  Used  by  Ford  Motor 
officials.  Makes  any  Ford  run  like  a Packard. 
Stops  stalling  and  bucking.  Put  on  quick — 
instant  satisfaction.  No  holes  to  bore.  Sell  ten 
to  twelve  a day  easy.  Splendid  profits  and 
exclusive  territory.  Write  quick  for  information. 
Address  Perrin  Co.,  1047  Hayward  Bldg.,  De- 

troit,  Michigan. 

Agents.  Big  returns,  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,  Baltimore,  Md. 

Build  up  a national  and  international  paint 
business,  experience  unnecessary.  Orders  all 
year  around;  4c  stamps  brings  complete  infor- 
mation. Dept.  9,  Martinek  Company,  405  Lexing- 

ton  Ave.,  New  York. 

Agents — $40-$100  week;  free  samples;  gold  sign 
letters;  anyone  can  put  on  store  windows;  big 
demand'  liberal  offer  to  general  agents.  Metallic 

Letter  Co.,  433-Z,  N.  Clark,  Chicago. 

Mexican  Diamonds  flash  like  genuine,  fool  ex- 
perts, stand  tests,  yet  sell  for  l-50th  the  price. 
Few  live  Agents  wanted  to  sell  from  handsome 
sample  case;  big  profits;  pleasant  work.  Write 
today.  Mexican  Diamond  Imptg.  Co.,  Box  Ft, 
Las  Cruces,  N.  Mex. 

Make  and  sell  your  own  goods.  Formulas  by 
expert  chemists.  Manufacturing  processes  and 
trade  secrets.  Write  for  formula  catalog.  Chapin 

Mystic  Company,  Washington,  D.  C. 

Delicious  Pie  Filler.  Packed  your  label.  Sam- 
ple I2C.  Kleeno  Co.,  Goshen,  Ind. 

$10  Dciily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.  Gunmetal  Co.,  Avenue  D,  Decatur,  111. 

Agents — Sell  automobile  tires,  tubes,  etc.  Big 
income.  No  capital  required.  Goody  Rubber  Co., 

240  Broadway,  New  York. 

Signs  for  store  and  offices.  Entirely  new.  $50 
week  easily  made.  Chicago  Sign  System,  G-326 

River  St.,  Chicago. 

Manufacturer  wants  agents  everywhere.  Re- 
markable new  discovery;  sweetens  like  sugar; 
relative  cost  3j4c.  lb.  Greatest  money  making 
repeater  on  earth.  A-One  Products  Co.,  Dept. 

M-2.  873  N.  Wells  St.,  Chicago. 

Big  money  and  fast  sales.  Every  owner  buys 
gold  initials  for  his  auto.  You  charge  $1.50; 
make  $1.35.  Ten  orders  daily  easy.  Write  for 
particulars  and  free  samples.  American  Mono- 

gram  Co.,  Dept.  71,  Glen  Ridge,  N.  J. 

Insyde  Tyres,  inner  armor  for  automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs; quickly  applied;  cost  little;  demand  tre- 
mendous; profits  unlimited.  Details  free.  Ameri- 
can Automobile  Accessories  Co.,  Dept.  54,  Cin- 
cinnati, Ohio. 

Help  Wanted. 

Your  Government  wants  hundreds  Railway 
Mail  Clerks — rnen-woraen  over  17;  $i,foo-$2,3oo 
year.  List  positions  open — free.  Write  immedi- 
ately. Franklin  Institute,  Dept.  A-26,  Rochester, 

N.  Y. 

Detectives  and  Investigators  are  in  demand. 
Travel  and  earn  big  money.  Learn  this  fascinat- 
ing profession  by  home_  study.  Partieulars  free. 
American  School  of  Criminology,  Dept.  E,  De- 
troit, Mich. 

Detectives  Earn  Big  Money.  Excellent  oppor- 
tunity. Particulars  free.  American  Detective 
System.  1968  Broadway,  New  York, 

Be  a Mirror  Expert.  $3-10  a day;  spare  time 
home  at  first;  no  capital;  we  train,  start  you 
rnaking  and  silvering  mirrors  French  method. 
Free  Prospectus.  W.  R.  Derr,  Pres.,  579  Decatur 
Street,  Brooklyn,  N.  Y. 


Help  Wanted — (Continued). 


Detectives  Madre  Big  Money.  Travel,  be  your 
own  boss.  Either  sex.  We  instruet,  small  cost. 
Write  Johnson’s  Detective  School,  232  Sheldon 
-Ave.,  Grand  Rapids,  Michigan,  Dept.  A. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails  free.  Preee  Syndicate,  5665  St.  Louis,  Mo. 

Firemen,  Brakemen,  Baggagemen,  $i40-$20o; 
colored  porters  by  railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau,  East  St. 
Louis,  111. 

Men — Boys.  Become  motor  boat  experts.  $45 
week.  Learn  while  earning.  Write  Franklin 
Institute,  Dept.  A.,  806  Rochester,  N.  Y. 


Business  Opportunities. 

Turn  Your  Spare  Time  Into  Money  for  that  ap- 
paratus you  want.  Start  a profitable,  permanent 
home  business.  Steady  weekly  income.  No  in- 
vestment but  your  brains  and  spare  time.  Posi- 
tively no  soliciting,  agency  proposition.  Write 
^d^.  Address  Opportunity,  Box  175,  Fredonia, 

“Money-Talks.”  The  Business  magazine  pub- 
lished for  progressive  people.  Send  for  sample 
copy.  P.  O.,  Box  236-6,  Newark,  New  Jersey. 

Wanted — Advertising  managers  everywhere.  $50 
to  $150  weekly.  Experience  unnecessary;  learn  in 
spare  time.  Details  free.  Koehler,  Dept.  25,  1961 
S.  Hoover,  Los  Angeles. 

3,384  Moneymaking  Plans.  Formulas.  Trade- 
Secrets.  “Encyclopedia  Business  Opportunities.” 
3 volumes  $1.  Ideal  Book  Shop,  5501-EV  North 
Robey,  Chicago. 

New  discovery!  Establish  a good,  steady, 
profitable  business  of  your  own.  Whole  or  spare 
time.  No  canvassing  or  mail  order  proposition. 
Everything  necessary  furnished.  Write  immedi- 
ately. Ferber  Company,  296-C  Broadway,  New 
York. 

Patents  for  sale.  To  sell,  buy  or  obtain  patents 
write  Patent  News-309,  Washington,  D.  C. 

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.  Metz,  313  East  89,  New  York. 

Be  Independent — We  teach  by  mail  how  to 
manufacture  unexcelled  toilet  goods.  Particulars 
free.  School  of  Cosmetics,  Box  C,  Omaha,  Neb. 

SubstantiM  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen;  $300  to  $1,500  necessary.  You  handle 
own  money.  Will  allow  expenses  to  Baltimore 
if  you  will  qualify.  For  particulars  address 
Secretary,  416  N.  Howard  St.,  Baltimore,  Md. 

Enter  a new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can_  attend  to;  easily  learned  by  any- 
one at  home  in  a few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address  Ste- 
phenson  Laboratory,  18  Back  Bay,  Boston,  Mass. 

I Made  $M  a Week  evenings  with  a small  Mail 
Order  Business  Home.  Free  Booklet  tells  how. 
2c  postage.  Alex  Scott,  Cohoes,  N. -Y. 

Start  business  of  your  own;  24  plans;  $1.00. 
Joel  Tillberg,  Proctor,  Vt. 

Manufacture  and  Sell  Metal  Polish.  Easy  to 
make.  Formula  50c.  Specialty,  1057  E.  Long, 
Columbus,  Ohio. 


For  Sale. 

Fractions  figured  instantly  with  the  Fractio- 
meter.  Adds,  subtracts  and  shows  decimal 
equivalents  immediately.  Saves  time  and  brain 
fag  of  designers,  toolmakers,  pattern  makers,  ma- 
chinists and  apprentices  as  nothing  else  can. 
Figures  and  checks  measurements  faster  than 
writing.  A Fractiometer  prepaid  for  $1.50  with 
“money  back”  guarantee.  Dealers  and  shop 
agents  wanted.  Fractiometer  Co.,  Dept.  C, 
Rochester,  N.  Y. 


For  the  Hair. 

I Was  Bald.  Obtained  hair  growth  by  an  In- 
dian’s ointrnent  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  had  won- 
derful results.  Fine  for  dandruff.  Harmless. 
Will  send  box,  postpaid,  with  recipe,  toe.  John 
Hart  Brittain,  150  E.  32d  St.,  BB-300,  New  York. 


illlliiMiiiiiiiiiimiiiiiinu 


iiiiT1'w»uij;:i,iiiiiiiii  itluiiiiiiiiuMiiii  iiniJJtflTiriiiiiiiiiiiii 


OBd 

Invention 

H.  GERNSBACR  - editor 
H.W  SECOR -ASSOCIATE  EDITOR 


EPWDH  Fo  EIHDFR,  M«  Eo 


I SEPTEMBER  I 
I 1920  I 

I M®.  S I 


and  leave  the  astonisht  visitors  to  wonder 
how  so  many  reckless  persons  were  able 
to  run  across  the  streets  at  will,  without 
being  trampled  under  hoof  or  ground  to 
death  under  the  thousands  of  fast  spinning 
wheels. 

The  ever-increasing  number  of  automo- 
biles operated  in  the  large  cities  has  neces- 
sitated the  building  of  a police  corps  of 
traffic  experts  to  regulate  the  movements  of 
the  pedestrians  as  well  as  that  of  the  ve-' 
hides.  Much  valuable  time  is  lost  at  pres- 
ent by  the  halting  of  one  and  then  the 
other  at  centers  of  congestion.  To  aid  in 
keeping  the  movements  of  the  rolling  stock 
and  also  the  steady  stream  of  those  on  foot 
more  uniform,  it  is  suggested  that  moving 
platforms,  electrically  operated,  be  installed 
to  carry  the  pedestrians  from  one  side  of 
the  street  to  the  other. 

One  scheme  is  to  have  the  entrances  to 
these  underground  conveyors  located  at  a 
distance  of  about  thirty  feet  from  the  street 
corners,  from  whence  an  inclined  moving 
platform  carries  the  people  below  the  street 
and  across  to  another  incline  operating  up- 
ward to  an  exit  similarly  situated  on  the  op- 
posite side.  This  type  of  conveyor  would 
serve  most  efficiently  by  the  construction 
of  eight  moving  endless  chain  platforms, 
placed  in  pairs,  each  working  in  opposite 
directions.  The  four  street  corners  are  thus 
connected  by  these  sub-surface  passages  and 
as  the  platforms  are  kept  in  motion  continu- 


might  be  suitable  to  install  a set  of  moving 
platforms  in  the  center  of  the  blocks  either 
at  right  angles  to  the  street  or  possibly 
sometimes  diagonally,  should  the  crossing 
be  narrow  and  requiring  greater  length  to 
accommodate  the  necessary  inclines. 

Another  idea  for  the  purpose  of  accom- 
plishing the  same  end  is  the  erection  of  an 
underground  "Merry-go-round.”  A large 
circular  platform  rotates  about  a center  post 
which  is  geared  to  the  driving  mechanism 
and  connected  to  an  electric  motor.  This 


lations  of  this  kind.  Some  may  even  think 
that  ordinary  passages  built  underneath  the 
street  surface  reached  by  the  usual  stair- 
ways plenty  good  enough.  Why  all  these 
electrically  controlled  mechanisms  ? 

The  answer  is  that  the  latter  serve  as  the 
stern  and  strict  regulators  of  the  moving 
masses.  In  both  schemes  suggested  the 
people  are  kept  moving  along  in  certain 
definite  directions,  being  transported  at  all 
times  safely  and  rapidly  without  delay  to 
their  proper  destinations. 


Not  so  many  years  ago,  when  the 
country  folks  visited  the  city,  they 
would  stand  at  the  curb  of  the 
sidewalk  and  patiently  wait  for  a 
chance  to  cross  to  tbe  other  side 
of  the  street.  The  city  people  would  glance 
at  the  confused  expressions  on  the  faces 
of  these  country  cousins  and  dart  in  and 
out  among  the  cabs,  trucks  and  horse-cars 


ously  by  tlie  electric  motors  which  drive  rotary  platform  is  reached  from  the  side- 
them,  it  is  obvious  that  there  need  be  no  walks  either  by  stairways  or  moving  in- 
delay in  getting  quickly  to  the  other  side  dines  such  as  described  before.  The  outer 
of  the  crossing.  At  the  same  time,  the  dis-  edge  of  the  platform  travels  close  to  the 
continuance  of  the  use  of  the  ground  level  corner  stations  and  thus  the  person  using 
as  a means  of  crossing  by  pedestrians  gives  it  steps  aboard  at  once  on  reaching  the 
a much  freer  scope  to  the  movements  of  lower  level.  Conspicuous  signs  electrically 
motor-driven  conveyances.  In  some  cases,  illuminated  designate  the  Avenue  and  Street 
for  the  better  distribution  of  the  people,  it  in  the  same  manner  as  on  the  surface  over- 
head and  as  the  rider  arrives  at  the  corner 

desired  a step  from  the 

Left:  Why  Not  Use  a Ro-  platform  brings  him  to 

tary  Turntable  For  Street  the  exit  used  to  ascend 
Cross-Overs  at  Busy  Traffic  to  the  surface. 

Centers  in  the  Larger  Cities,  a i.  c i 

Like  New  York,  Chicago  or  ^ hrst  it  may  seem 

Philadelphia?  Mr.  Linder  like  going  to  a great 
Tells  All  About  It  in  the  Ac-  (jeal  of  trouble  and  ex- 
companying  Article. 


View  Below:  This  Illus- 
trates a Second  Idea 
For  Moving  Platforms 
Under  Busy  Street 
Cross-Overs.  Two  Plat- 
forms Move  in  Opposite 
Directions  Between 
Every  Two  Corners. 

See  Plan  at  Left. 
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By  FIROFo  To  ©"COHOIR  SILOAHE 


Dr.  JOHN  AYRTON  PARIS,  the  This  Daring 
biographer  of  Sir  Humphrey  Davy,  rnenter  'is 
had  been  invited  to  the  great  t a k i n g 
scientist’s  liouse  to  meet  the  Rev. 

Uriah  Tonkin.  On  his  way  he 
past  the  Royal  Institute  and  dropt  in 
to  see  what  was  going  on  in  the  labor- 
atory. There  he  found  Faraday  engaged 
on  an  experiment  with  chlorine  hydrate. 

Dr.  Paris  noticed  some  oily  drops  in  the 
compression  tube  and  intimated  that  the 
young  experimenter  should  exercise  more 
care  in  keeping  his  apparatus  clean.  Going 
on  to  his  dinner,  not  realizing  that  he  had 
been  talking  to  one  of  the  world’s  greatest 
genius’,  he  mentioned  the  oily  drops,  which 
he  had  noticed,  to  his  host.  The  latter 
looked  thoughtful  and  said  he  would  in- 
quire into  the  experiment  the.  next  day. 

Early  the  next  morning  Dr.  Paris  received 
the  historic  note:  "Dear  Sir:  The  oil  yo2i 
noticed  yesterday  turns  out  to  be  liquid 
chlorine.  Yours  faithfully,  ]\Iichacl  Fara- 
day.’’ 

Dr.  Paris  had  seen  Faraday’s  lique- 
faction of  chlorine  gas.  The  laboratory 
of  the  same  Royal  Institute  since  that  time, 
i\Iarch  5th,  1823,  has  seen  Dewar’s  great 
work  on  the  liquefaction  of  air  and  other 
of  the  old-time  ’’permanent  gases.” 


goes  on  until  liquid  air  runs  off  in  large 
i " s Quantities.  In  the  early  days  the  produc- 
Mouth.  tion  of  enough  liquid  air  to  be  seen  as  it 
lay  in  a minute  quantity  in  a glass  recipient 
was  a triumph  of  science  ; now  it  is  lique- 
fied by  the  ton  and  can  be  poured  from 
buckets  like  water,  and  can  be  shipt  in  bar- 
rels and  milk  cans. 

In  the  above  the  existence  of  steps  in  the 
operation  are  indicated,  but  it  is  perfectly 
clear  that  a uniform  progression  of  cooling 
and  compression  could  be  made  to  give  the 
same  result,  and  this  is  done  in  some  ap- 
paratus, perhaps  in  most  of  the  modern 
ones.  But  now  we  come  to  a very  important 
thing  in  the  phenomena  of  gases.  If  air  is 
comprest  and  then  expanded,  a reduction  of 
temperature  occurs.  If  air  were  a perfect 
gas  the  change  of  temperature  due  to  ex- 
pansion would  be  exactly  equal  to  that  pro- 
duced by  the  same  degree  of  compression  : 
But  this  is  not  the  case ; the  expanded  air 
is  slightly  cooler  than  it  ought  to  be. 
This  phase  plays  an  important  part  in 
modern  liquefaction  apparatus. 


MODERN  METHODS. 

It  is  fair  to  say  that  the  names  of  Linde 
and  Claude  express  the  modern  develop- 
ment of  the  liquefaction  industry  on  the 
manufacturing  scale.  As  an-  example  of 
the  theory  of  construction  of  a liquefaction 


An  Iron  Flask  Cooled  By  Liquid  Air 
Can  Be  Broken  As  Easily  As  a Glass 
Bottle. 


Ice  Is  Hot  Compared  to  Liquid  Air.  To  Boil 
the  Liquid  Air  in  the  Tea-Kettle,  Put  It  On  a 
Cake  of  Ice. 


Fruit,  a Beefsteak,  a Plate  Can  All  Be 
Broken  Like  Glass  After  Immersion  in 
Liquid  Air.  Don’t  keep  Your  Finger 
in  It  For  Any  Length  of  Time. 


Liquid  Air  Is  Poured  About  Like  Water — It 
Boils  a Little  But  Will  Not  Scald  You  As  It  Is 
Colder  Than  Ice. 


apparatus,  Georges  Claude’s  method 
is  cited.  Air  is  pumped  into  the  appara- 
tus thru  a pipe  cooled  by  the  escaping 
air  which  has  been  cooled  by  expansion. 
The  comprest  air  does  more  than  merelj’ 
expand ; it  is  made  to  drive  an  air  en- 
gine. This  gives  back  some  of  the  power 
which  would  otherwise  be  lost  and  also 
localizes  and  intensifies  the  cooling  effect 
of  the  expansion.  There  is  a regenera- 
tion of  the  cold  as  the  expanded  air  es- 
capes ; the  entering  comprest  air  is 
cooled  more  and  more  as  the  operation 
continues,  until  presently  liquid  air  be- 
gins to  accumulate  in  the  receptacle. 
This  is  of  course  the  merest  outline  of 
a description ; there  may  be  a number 
of  the  air  engines  in  the  same  machine, 
but  the  apparatus  is  wonderfully  com- 
pact. 

Claude  worked  at  the  problem  of  mak- 
ing liquid  air  in  quantity  sufficient  for 
the  economical  manufacture  of  oxygen 
gas  on  a commercial  scale.  He  never 
dreamt  that  the  inert  and  supposedly 
useless  nitrogen,  “the  ashes  of  air”  as 
it  has  been  aptly  called,  was  eventually 
to  be  the  valuable  product.  For  in  the 


EARLY  EXPERIMENTS. 


A liquid,  evaporating,  produces  cold. 
If  the  finger  is  moistened  with  water, 
and  is  exposed  to  the  air  it  feels 
a chill,  which  is  intensified  by  blowing 
against  it.  Prof.  Dewar  prepared  quan- 
tities of  liquid  nitrous  oxide  and  of 
liquid  ethylene.  By  passing  the  latter 
thru  pipes  surrounded  by  evaporating 
nitrous  oxide  it  was  chilled  to  a very 
low  temperature — 130'"  F.  The  evapora- 
tion of  the  cold  ethylene  gave  a temper- 
ature of — 229°  F.  Air  at  a pressure  of 
50  atmospheres  past  thru  a tube  sur- 
rounded by  the  ethylene  was  liquefied  in 
cjuantity.  But  on  drawing  it  off  from 
this  high  pressure  system  nine-tenths  of 
it  was  lost.  Dewar’s  work  was  the  legi- 
timate following  out  of  Faraday’s  re- 
searches, and  was  made  possible  bv  the 
expenditure  of  the  great  resources  of  th? 
Institute, 

The  modern  methods  of  liquefying  air 
use  no  other  gas  than  the  air  itself.  It 
is  comprest  and  allowed  to' expand  and 
in  its  expansion  cools  another  portion 
of  air  previously  comprest.  This  in  its 
expansion  cools  more  air  to  a still 
greater  degree  and  the  cumulative  action 
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fixation  of  nitrogen,  involving  the  produc- 
tion of  fertilizer  chemicals  and  other  com- 
pounds, pure  nitrogen  is  an  essential,  and 
this  is  most  economically  produced  by  lique- 
faction of  air.  The  oxygen  being  more 
easily  liquefied  is  almost  perfectly  separ- 


1920 

Dewar,  acting  on  an  old  device  of  d’Arson- 
val,  constructed  most  ingenious  vessels ; 
these  consisted  of  two  concentric  glass  bulbs 
or  flasks,  with  a vacuous  space  between 
them.  This  prevented  the  heating  of  the 
inner  vessel  by  the  atmosphere  and  convec- 


“KEEPING”  LIQUID  AIR. 

While  Dewar  was  thus  obtaining  valu- 
able results  in  the  preservation  of  the  elu- 
sive fluid,  an  American  inventor,  Charles 
E.  Tripler  of  New  York,  had  succeeded  in 
making  liquid  air  in  large  qu,antities  and. 


Above:  Mer- 
cury Frozen 
in  a Test 
Tube  of  Li- 
quid Air  Can 
Be  Used  to 
Drive  a Nail. 
Grapes  Be- 
came Hard 
As  Marbles 
and  When 
Shot  From  a 
Gun,  Will 
Penetrate  a 
Pine  Board. 


A Metal  Ball  Has  Been 
Cooled  in  Liquid  Air. 
Placed  in  the  Flame  of  a 
Bunsen  Burner  It  Freezes 
the  Carbon  Dioxide  and 
Produces  Carbonic  Acid 
“Snow.” 


Ove 


Poured 


Touch 


sastro 


Below:  A Lead  Wire  After  Im 
mersion  in  Liquid  Air  Is  Ver 
Elastic  and  Strong.  By  Blowin 
On  It  You  Warm  It  and  I 
Looses  Its  Elasticity  an 
Straightens  Out. 


Above:  Liquid  Air  Is 

Poured  Into  Water.  At 
First  the  Globules  Float, 
But  as  the  Nitrogen 
Evaporates  They  Become 
Heavier  and  Eventually 
Sink. 


ated  from  air,  the  four-fifths  of  the  air  is 
collected  as  pure  nitrogen,  and  the  life- 
giving  oxygen,  the  supporter  of  combustion, 
without  which  all  life  on  our  planet  would 
cease  in  a few  moments,  appears  as  a side 
product. 

As  soon  as  liquid  air  was  produced  in  any 
quantity  the  problem  of  how  to  keep  it 
arose ; it  was  assumed  that  it  would  evapor- 
ate rapidly  from  any  ordinary  receptacle. 


tion.  To  make  the  Insulating  effect  still 
greater  the  outer  side  of  the  inner  vessel 
was  sometimes  silverplated,  or  a drop  of 
mercury  was  introduced  into  the  vacuous 
space.  This  deposited  a mirror  of  mercury 
on  the  Inner  vessel.  The  effect  of  these 
metallic  depositions  was  to  reflect  any  heat, 
thereby  making  the  insulating  quality  of 
the  bulb  still  greater. 


without  presumably  reasoning  out  the  why 
or  wherefore  of  it,  had  carried  it  about  in 
buckets,  and  had  shipt  it  to  distant  points 
in  tin  cans  wrapt  in  felt.  It  was  found, 
that  while  it  would  evaporate  and  in  doing 
so  became  richer  in  oxygen,  yet,  in  large 
receptacles  especially,  it  would  "keep”  for 
an  astonishingly  long  time.  It  is  fair  to 
say  that  this  fact  could  not  well  have  been 
anticipated.  The  reason  for  it  is  not  far 
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inner  flask  is  made  of  very  thin  glass, 
and  is  fused  to  the  outer  one  at  the 
upper  end  or  opening  of  the  neck.  The 
inner  vessel  is  therefore  very  fragile  and 
the  weld  or  joining  at  the  neck  is  liable 
to  crack  when  liquid  air  comes  in  con- 
tact with  it.  If  such  a flask  is  filled  with 
the  fluid  it  is  evident  that  a considerable 
side  strain  will  come  upon  it  in  pouring, 
as  the  inner  flask  is  only  held  in  posi- 
tion by  the  joint  at  the  neck.  The  thermos 
bottle  is  made  on  the  same  lines,  and 
many  of  us  have  had  experience  in  the 
breaking  of  these  convenient  picnic  ac- 
cessories. How  to  avoid  the  danger  of 
ithus  breaking  the  inner  vessel  is  shown 
in  one  of  the  illustrations.  Air  is 
forced  in  thru  a tube  and  the  liquid 


Above:  A Coil  of 

Special  Wire  Is  in 
Circuit  With  a Cur- 
rent Meter;  the 
Coil  Is  Immersed  in 
the  Liquid  Air.  The 
Current  Increases 
As  the  Tempera- 
ture i s Lowered, 
and  the  Reading 
Gives  the  Temper- 
ature. 

to  seek;  it  is  due  to 
the  assumption  of  the 
spheroidal  state,  so 
called,  by  the  liquid. 

If  water  is  dropt  on 
a moderately  hot  plate 
of  iron  or  other  ma- 
terial it  will  boil.  But 
let  the  plate  be  red 
hot ; the  water  will 
gather  itself  into  a 
little  spheroid  or  flat- 
tened ball,  and  will 
evaporate  with  ex- 
treme slowness.  A 
few  drops  of  water 
in  a hot  spoon  may 
be  made  to  illustrate 
the  spheroidal  state, 

as  it  is  termed,  on  ac-  

count  of  the  shape  taken  by  the 
fluid.  A drop  of  water  on  a red 
hot  cover  plate  of  a cooking  stove 
shows  it ; the  laundry  maid  tries 
the  heat  of  her  flat  iron  by  touch- 
ing it  with  her  moist  finger ; if  the 
iron  is  sufficiently  hot  the  water 
will  be  repelled  and  will  not  wet  the 
iron  nor  boil.  A sort  of  cushion 
of  steam  forms  between  the  water 
and  the  hot  surface,  which  prevents 
contact,  so  that  the  fluid  is  only 
slowly  heated.  If  the  heat  is  in- 
sufficient to  form  this  cushion,  the 
liquid  will  come  into  contact  with 
the  hot  surface  and  will  boil 
violently. 

In  the  case  of  liquid  air  all 
other  objects  exposed  to  the  at- 
mosphere are  hot  compared  to  it, 
and  if  it  is  brought  for  an  instant 
into  contact  with  such  a surface,  it 
assumes  the  spheroidal  state,  and 
rests  quietly  on  a layer  of  gas  pro- 
duced from  itself.  The  surrounding 
atmosphere  acts  likd  a furnace  and 
keeps  the  receptacle  hot,  at  least  hot 
with  reference  to  the  temperature 
of  the  liquid  air  within  the  vessel. 

SURPRISING  EXPERIMENTS 


At 

Left:  A 
Quan- 
tity of 
Liquid 
Air  Is 
Sup- 
ported 
Be- 
tween 
the 
Poles 
of  a 
Power- 
ful 

Elecro- 
Mag- 
net.  It 
Is  the 
Oxygen 
That 
Does 
It. 


At  Right:  The  Bulb,  A, 
Forces  Air  Into  the  Dewar 
Flask,  D,  Thru  the  Tube, 
B;  the  Liquid  Air  Is  Forced 
Out  Thru  the  Tube  C,  and 
Is  Filtered  Thru  the  Filter 
Paper,  E,  into  the  d’Arson- 
val  Tube,  F.  Do  Not  Leave 
the  Rubber  Cork  in  the 
Neck  of  the  Dewar  Flask 
or  It  Will  Get  as  Hard  as 
Stone, 




Dewar  Glass  Flasks  With  Double  and  Triple  Wall- 
For  Holding  Liquid  Air. 


there  is  no  vacuum  between  the  two  con- 
centric flasks,  the  intense  cold  of  the  hy- 
drogen soon  makes  one  by  freezing  the  air 
in  the  space.  It  would  be  perfectly  easy 
to  carry  out  this  idea  for  liquid  air  by  filling 
the  space  with  the  vapor  of  some  readily 
frozen  substance — even  carbon  dioxide 

might  answer.  But  there  is  this  difficulty 
about  it : the  carbon  dioxide  is  almost  sure 
to  contain  enough  air  to  seriously  impair 
a vacuum  so  produced.  The  inner  vessel  in 
the  Dewar  flasks  is  made  extremely  thin. 

At  low  temperatures  charcoal  absorbs  air 
and  other  gases  with  great  avidity.  A 
double  walled  vessel  such  as  shown  in  the  - 
illustration  is  provided  with  a tube  project- 
ing into  the  inner  vessel.  Some  charcoal  is 
placed  in  the  tube  and  the  annular  space  is 
pretty  thoroly  exhausted.  If  liquid  air  is 
put  into  the  inner  vessel  it  chills  the  char- 
coal which  absorbs  completely  the  last 
traces  of  air  in  the  outer  space  and  a De- 
war  flask  results.  Claude  proposed  to  make 
such  recipients  of  metal.  This  however  is 
very  brittle  when  at  such  temperature,  so 
there  would  be  a chance  of  breakage  after 
all. 

It  has  been  aptly  said  that  a piece  of  iron 
or  other  metal  cooled  to  the  temperature 
of  liquid  air  is  more  dangerous  than  liquid 
air  itself.  This  is  because  there  can  be  no 
spheroidal  state  for  the  metal  to  protect 
anyone  touching  it,  it  would  at  once  pro- 
duce a so-called  “burn.” 

If  cotton  or  some  other  organic  sub- 
stances are  saturated  with  it  a powerful 
explosive  is  produced.  This  can  be  deto- 
nated readily  and  used  for  blasting.  The 
explosive  must  be  used  as 
soon  as  made,  because  the  air 
evaporates  rapidly  leaving  it 
inert.  But  this  is  a great  ele- 
ment of  safety,  as  if  a car- 
tridge fails  to  explode  an 
hour  or  less  of  delay  makes 
it  innocuous.  Many  accidents 
occur  in  blasting  operations 
by  the  explosion  of  such  car- 
tridges when  loaded  with  per- 
manent explosives. 

But  at  the  present  time  the 
all  important  use  of  liquid  air 
is  for  the  production  of  ni- 
trogen and  oxygen.  T%  lat- 
ter gas  is  acquiring  increased  iifiport- 
ance  for  cutting  iron  and  steel  in  the 
acetylene  or  blau  gas  blowpipe,  and  it 
is  impossible  to  foresee  how  far.  the 
fixation  of  nitrogen  may  be  carried. 


Below:  A Flask  for  Holding  Liquid 

Air  Using  a Vacuum  Produced  By 
the  Wonderful  Absorbing  Qualities 
of  Charcoal. 


flows  out  by  the  other  tube  into  any  de- 
sired receptacle.  Both  tubes  pass  thru 
Liquid  air  can  be  poured  over  the  hand  holes  in  a cork  which  tightly  fits  the 
without  injury,  and  the  hand  may  be  dipt  mouth  of  the  flask.  This  saves  all 
into  it  without  harm  if  not  left  in  too  long,  strain  and  exposure  of  the  glass  weld 
A frightful  freezing  effect  would  result  at  the  neck  to  differences  and  change  of 
from  more  than  the  shortest  immersion,  be-  temperature, 
cause  the  moment  the  hand  became  cold  the  , uvnuor-irM 

liquid  air  would  touch  it  and  the  hand  . LIQUID  HYDROGEN 

would  be  frozen  thru  and  thru  instantly.  Liquid  hydrogen  is  of  much  lower  temper- 

The  double  flasks  or  bulbs  used  with  ature  than  that  of  liquid  air.  It  can  manu- 
liquid  air  may  have  various  shapes.  The  facture  its  own  Dewar  container.  For  if 


requiring  enormous  quantities  of  nitrogen. 
In  the  line  of  scientific  investigation  the 
n'Miimu?d  nn  ban^  ^28^ 


whililham  m.  butteirfuisil® 


The  border  line  between  the  animal 
and  vegetable  kingdoms  has  for  the 
past  fifty  years  been  placed  among 
a rather  unsatisfactory  group  of 
minute  organisms  that  may  be  clast 
in  the  vegetable  groups,  and  under  the 
animal  groups.  These  forms  are  supposed 
to  be  the  lowest  expression  of  life,  as  it  is 
very  reasonable  to  believe  they  are. 

And  altho  a vast  amount  of  work  is  being 
accomplisht,  both  professionally  and  by  the 
enthusiastic,  hard-working  amateur,  yet  it 
more  often  than  otherwise  raises  a ques- 
tion in  the  minds  of  students  as  to  what 
constitutes  the  difference  between  an  ANI- 
MAL aiid  a PLANT,  as  each  are  found 
represented  by  these  simple  yet  puzzling 
forms. 


member  of  the  fungi,  to  which  the  mush- 
room and  puff-ball  belong,  the  plant  part 
was  alone  studied,  without  any  considera- 
tion of  the  true  life-history.  The  plant, 
ranging  in  size  from  1/64  to  of  an  inch 
in  height,  resembles  for  the  most  part,  tiny 
puff-balls  or  similar  fungi,  and  is  found 
inhabiting  dead  wood  bark,  grass  or  dead 
leaves.  The  chief  interest  to-day  is  in  the 
portion  of  the  life  spent  as  an  animal,  and 
the  portion  where  it  changes  into  the  plant. 
These  cog  ditions  and 

changes  are  easily 

observ 


a single  nucleus  placed  immediate!/  behind 
and  connected  with  the  whip-tail  and  a pul- 
sating cavity. 

To  a large  extent  the  swarm-cells  feed 
on  bacteria  which  are  caught  by  a fila- 
ment projected  from  the  hind  end  of  the 
body.  The  bacteria  are  conveyed  into  the 
body  substance  where  they  are  digested  in 
cavities  which  form  around  them ; there 
may  be  one  or  more  such  digestive  cavi- 
ties, each  containing  several  bacteria  at  one 
time. 

The  swarm-cells  rapidly  increase  in  num- 
bers by  dividing  into  two  parts.  When  this 
occurs  the  whip-tail  is  first  withdrawn  and 
the  swarm-cell  assumes  a globular  form. 
Meanwhile  the  nucleus  is  passing  thru  the 
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This  Plate  Shows  Actual  Development  of  an  Animal  Into  a Plant  of  the  Kind  From  Which  the  Animal  Was  Originally  Evolved. 


1.  Swarm-Cell  Escaping  From  Seed-Case. 

2.  Young  Swarm-Cell  with  Nucleus  and 
Three  Cavities. 

3.  Swarm-Cell  with  Its  Whip-Tail. 

4.  Swarm-Cell  Swimming  with  the  Aid  of 
Whip-Tail  and  Producing  a Filament  at  Rear 
End,  by  Which  Aid  It  Captures  Swimming 
Bacteria  For  Food. 

A British  museum  publication  appeared 
about  a dozen  years  ago  describing  the  life 
histories  of  a few  members  in  a group  of 
fungoid  plants,  and  portrayed  them  as  or- 
ganisms which  are  at  one  stage  of  their 
lives  animal;  and  at  another,  plant!  The 
study  of  the  group  has  since  become  popu- 
lar with  microscope  workers  both  in  this 
country  and  abroad,  probably  because  the 
problems  referred  to  above  seem  solved  by 
these  easily  obtained  and  observed  groups. 

Considered  for  a long  time  a doubtful 


5.  The  Process  of  Double  Partition  by 
Which  a Single  Swarm-Cell  Becomes  Two 
Individuals;  Perfect  Swarm-Cells. 

6.  Lowest  Animal  Swarm-Cell  Ready  to 
Join  with  Others  in  Forming  Jelly-Like 
Mass. 

7.  Jelly  Mass  Composed  of  Many  Animal 
Swarm-Cells  Creeping  and  Feeding  as  a 
Single  Organism.  (bb)  Animal  Cells  Bud- 
ding in  Diminutive  Pouches. 

anyone  using  a microscope  and  are  about 
as  follows : 

After  a period  of  immersion  in  the  water 
of  a pool  or  pond,  the  swarm-cells  emerge 
from  the  spores  as  amoeboid  bodies  (the 
lowest  form  of  animal)  (see  plate  of  draw- 
ings, figures  1 to  10)  : they  soon  acquire 
a long  whip-like  end  and  creep  in  a linear 
form  with  this  whip  extended  in  advance, 
or  swim  in  the  surrounding  water  with  a 
dancing  motion  occasioned  by  the  lashing 
movement  of  the  whip-tail.  Each  possess 
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8.  Concentrating  Jelly  Mass  Before  the 
Individuals  at  Last  Divide  Into  Centers, 
From  Which  the  Plants  Develop. 

9.  Individuals  Forming  Centers. 

10.  The  Plants  Developing. 

11-17.  Various  Plant  Specimens,  All  of 
Which  Were  in  an  Animal  State  Previously. 

process  of  division,  and  in  the  course  of  a 
few  minutes  the  halves  of  the  nucleus  sepa- 
rate and  retreat  to  the  opposite  ends  of  the 
constricted  cell,  which  now  divides  into 
two : each  segment  soon  acquires  a whip- 
tail  and  resumes  the  former  active  state. 

A few  days  after  the  germination  of  the 
spores,  the  process  of  dividing  into  two 
parts,  by  which  the  number  of  swarm-cells 
has_  greatly  increased,  ceases.  The  ma- 
jority of  swarm-cells  now  withdraw  the 

(Continued  on  page  538) 
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Here  is  indeed  a unique  remedy  to 
combat  the  high  cost  of  Tiving.  To 
replace  meats  and  other  victuals 
which  are  at  present  almost  out  of 
reach,  by  means  of  the  electric 
fluid — which  by  the  way  is  a menu  worthy 
of  Hapagon — is  the  method  very  seriously 
projiosed  to  us  by  Professor  Bergonie,  of 
the  Bordeaux  Facul- 
ty of  Sciences. 

As  the  result  of  nu- 
merous methodically 
conducted  experi- 
ments, this  scientist 
has  demonstrated,  in 
effect,  that  it  is  pos- 
silfle  to  partially  sus- 
tain the  human  body 
by  means  of  electric- 
ity served  in  the  form 
of  low  as  well  as 
high  frequency  cur- 
rents. It  is,  of  course, 
understood  that  these 
"repasts”  are  of  a na- 
ture designed  to  re- 
lieve a suffering  or- 
ganism by  furnishing 
it,  in  a natural  way, 


same  photograph  the  ampere-meter  in  front 
of  the  scientist’s  hand  indicates  that  the 
proper  electrical  intensities  of  from  2 to  3 
amperes  traverse  without  harm  the  relaxed 
body  of  the  subject  stretched  out  on  the 
long  chair.  With  a potential  difference 
varying  between  150  to  2,500  volts,  the 
patient  receives  in  the  neighborhood  of 


meters  without  assistance  and  in  addition 
to  being  incapable  of  an\-  physical  or  in- 
tellectual work  had  become  considerably 
emaciated,  his  weight  having  been  reduced 
to  4914  kilograms.  Under  the  influence  of 
high  frequency  currents  for  a period  of  35 
days,  giving  the  patient  two  treatments  each 
day,  this  man,  at  the  end  of  the  treatments, 
regained  the  normal 
weight  of  63.2  kilo- 
grams. He  was  able 
to  walk  for  many 
hours  without  fatigue 
and  had  regained  a 
really  remarkable 
bodily  vigor. 

In  brief,  the  dia- 
thermic method  ' ac- 
tually seems  to  be  the 
one  most  efficacious 
for  the  relief  of  or- 
gans in  low  physical 
condition  no  matter 
what  cause,  whether 
it  be  cancer  of  the 
liver,  stomach,  or  the 
intestines,  large  hem- 
orrhages, blood  pois- 
oning, critical  periods 


Professor  Bergonie,  the  famous 
French  Researcher,  Has  Discov- 
ered That  It  Is  Possible  by 
Means  of  Certain  Electric  Cur- 
rents to  Convey  Calories  Into  the 
Human  Body.  Calories  Being 
the  Equivalent  of  Food,  Will  In- 
crease the  Patient's  Weight. 


The  Professor  Has  Also  Con- 
structed a Machine  Which  He 
Calls  “the  Ergometer,”  Shown 
at  the  Left.  This  Machine 
Makes  Stout  Persons  Work 
Their  Muscles. 


To  the  Right,  We  See  the  Same 
Machine  in  Actual  Use,  and 
After  the  Patient  Has  Worked 
for  a Certain  Length  of  Time 
and  Delivered  the  Prescribed 
Energy  Into  the  Machine  a Bell 
Rings  and  the  Machine  Stops. 


with  a complement  of  heat  indispensable 
to  its  existence.  Such  medication  in  truth 
cannot  replace  all  nourishment,  for  cellular 
life  must  draw  necessary  energy  from  vari- 
ous foods  having  very  complex  chemical 
compositions,  which  the  blood  makes  use  of 
thru  the  intermediary  of  the  digestive  tract. 

Lefevre  has  estimated  that  for  a normal 
man  the  equivalent  of  1,500  calories  for 
each  twenty-four  hours  is  the  minimum 
alimentation  necessary  to  sustain  and  prop- 
erly function  normal  activities. 

In  order  to  make  this  heat  penetrate  into 
the  organism  M.  Bergonie  makes  use  of 
the  diathermic  method  accredited  to 
d’Arsonval.  By  means  of  the  Nagelschmidt 
apparatus,  in  addition  to  a Telef unken 
spark  gap  which  may  be  seen  on  the  table 
illustrated  in  our  photograph  and  which 
is  a method  described  in  all  physiothera- 
peutic treatises,  currents  of  high  frequency 
are  thus  produced.  By  referring  to  the 


3,000  calories  every  hour ; that  is  to  say,  in 
addition  to  his  daily  organic  ration.  The 
electric  current  enters  into  his  body  thru 
the  metallic  electrodes,  which  may  consist 
of  lead;  tin  or  thin  sheets  of  aluminum, 
and  which  are  placed  in  good  contact  with 
the  arms  and  legs.  These  are  firmly  ad- 
justed by  means  of  adhesive  tape  and  some- 
times the  sharp  edges  of  the  electrodes  are 
insulated  by  means  of  wide  bands  of  tape. 

In  a general  diathermic  application  hav- 
ing for  its  object  nutrition  by  means  of 
heat,  the  electrodes  are  distributed  to  the 
number  of  6 for  each  pole  in  the  follow- 
ing manner : Three  on  the  limbs  of  the 

left  side  for  the  one  pole  and  3 on  the 
limbs  of  the  right  side  for  the  other  pole. 
An  example  permitting  the  appreciation  of 
the  marvelous  results  obtained  by  Mr.  Ber- 
gonie is  perhaps  not  out  of  place. 

A subject  very  much  weakened  by  chronic 
enteritis  was  absolutely  unable  to  walk  100 
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following  serious  sickness,  etc.  This 
method  will  furnish  to  the  body,  in  the 
form  of  natural  heat,  a sufficient  ration 
which  while  supplementing  its  energy  de- 
ficit, accomplishes  a desirable  result  with- 
out the  assistance  of  the  digestive  appa- 
ratus. 

This  same  practitioner  has  also  demanded 
of  electricity  that  it  reduce  the  avoirdupois 
of  his  too  obese  clients.  Instead  of  recom- 
mending the  practise  of  sports  or  various 
forms  of  gymnastics,  like  many  of  his  col- 
leagues are  in  the  habit  of  doing,  he  has 
invented  the  ergometer  which  is  designed 
for  the  use  of  stout  citizens.  This  appa- 
ratus is  a sort  of  bicj'cle  electrically  pro- 
pelled which  will  permit  them  to  re-estab- 
lish the  equilibrium  of  energy  necessary  to 
the  proper  functioning  of  their  organs.  This 
is  accomplisht  by  means  of  forced  exercises 
regulated  in  a scientific  and  rational  man- 
{Continued  on  page  568) 


Scientists  have  known  for  genera- 
tions that  sunlight  was  necessary  for 
normal  growth  of  most  kinds  of 
plants,  and,  altho  the  summer  sun 
might  occasionally  become  too  hot, 
they  have  understood  that  it  could  not 
cause  any  injury  except  perhaps  the  injury 
due  to  bunting.  A recent  discovery  by  W. 
W.  Garner  and  H.  A.  Allard,  of  the  Bureau 
of  Plant  Industry  in  U.  S.  Department  of 
Agriculture,  demonstrates  that  ^ entirely 
apart  from  any  effect  of  burning  it  is  pos- 
sible for  plants  to  have  too  much  daylight 
or,  in  other  words,  too  many  hours  of  day- 
light in  comparison  with  the  number  of 
hours  of  darkness.  Too  long  a day  as 
well  as  too  short  a day  will  prevent  many 
kinds  of  plants  from  ever  reaching  their 
stage  of  flowering  and  fruiting. 

FLOWERING  AND  FRUITING  PERIODS  OF 
PLANTS  CAN  BE  CONTROLLED. 

Furthermore,  the  intensity  of  the  light 
has  very  much  less  significance  upon  the 
growth  of  the  plant  than,  has  usually  been 
supposed.  Greenhouse  experiments  prove 
that  the  flowering  and  fruiting  period  of 
practically  any  plant  can  be  made  to  take 
place  at  any  time  of  the  year  by  darken- 
ing the  greenhouse  in  the  morning  and 
evening  if  the  day  is  too  long,  or  by  length- 
ening the  day  by  artificial  light  if  the  day 
is  too  short ! This  new  theory  of  controll- 
ing flowering  and  fruiting  of  plants  un- 
doubtedly will  be  used  by  florists  and  other 
greenhouse  operators.  For  example,  vio- 
lets bloom  only  during  the  comparatively 
short  days  of  spring;  but  if  violet  plants 
are  covered  with  light-proof  boxes  at  night 
and  not  uncovered  until  the  sun  is  about 
half  an  hour  high  each  morning  during 
the  summer-time,  violets  can  be  forced  to 
bloom  again  in  the  summer.  Spring  flowers 
and  spring  crops  happen  to  be  spring 
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forms  of  plant  life,  and  that  it  is  probably 
applicable  to  animal  life  as  well. 

REPRODUCTION  DEPENDS  ON  DAY  LENGTH. 

The  plant  cannot  attain  sexual  reproduc- 
tion, it  has  been  shown,  except  when  it  is 
exposed  to  a favorable  length  of  day.  The 
requirements,  however,  differ  widely  with 
species  and  varieties.  But  a length  of  day 
that  is  unfavorable  to  reproduction  may  be 
favorable  to  growth.  Under  that  condition, 
the  plant  continues  its  vegetative  develop- 
ment profusely  and  indefinitely  without 
bearing  fruit.  A length  of  day  may  be  found 
that  is  favorable  both  to  sexual  reproduction 
and  vegetative  growth.  That  tends  to  bring 
about  the  “ever-bearing”  type  of  fruiting. 

By  employing  dark  chambers  to  shorten 
the  period  of  light  and  artificial  lights  to 
extend  it,  scientists  of  the  Department  have 
shortened  or  lengthened  the  life  cycle  of 
plants,  have  made  some  of  them  complete 
two  cycles  in  a single  season,  have  brought 
others  into  flower  and  fruit  months  in  ad- 
vance of  their  regular  time  and,  with  still 
others,  have  greatly  delayed  and  even  com- 
pletely prevented  fruiting. 

Long  series  of  tests  have  been  made  with 
soy  beans,  tobacco,  wild  aster,  climbing 
hempweed,  beans,  ragweed,  radish,  carrot, 
lettuce,  hibiscus,  cabbage,  violets,  golden- 
rod,  spinach,  cosmos,  iris,  beggartick,  buck- 
wheat, and  various  other  plants. 

A test  made  with  Biloxi  soy  beans  will 
show  how  the  principle  works.  For  the 
test  plants  the  day  was  shortened  by  sev- 
eral hours.  That  is,  they  were  exposed  to 
the  light  only  from  10  o’clock  in  the  morn- 
ing till  3 o’clock  in  the  afternoon.  They 


were  first  placed  in  the  dark  house  on  May  !|ii. 
20.  Control  plants,  otherwise  treated  ex-  ||'!| 
actly  like  the  test  plants,  were  left  exposed 
to  the  light  from  dawn  till  dark.  The  first  j..;, 
blossoms  appeared  on  the  dark-house  plants  j;;  :: 
on  June  16.  No  blossoirrs  appeared  until  j , 
September  4 on  the  plants  that  were  left  in  Rtii 
the  light  all  day.  But  the  dark-house  plants  ; j 
averaged  only  6 or  7 inches  high,  while  the  ; i 
plants  that  were  left  in  the  light  all  day 
grew  to  an  average  height  of  57  or  58 
inches. 

jil«' 

These  plants  required  a short  day  and  a , 
long  night  for  flowering  and  seed  bearing.  J 
In  tests  with  other  plants,  just  the  oppo-  J; 
site  was  found  to  be  true.  The  plants  that 
were  left  in  the  light  all  day  did  not  grow  'f 
luxuriantly,  but  produced  flowers  and  seed,  lii; 
while  those  that  were  kept  in  the  dark  a S;| 
part  of  the  day  made  abundant  growth,  but  ,'!! 
produced  no  seed  or  else  were  greatly  re-  Ij 
tarded  in  producing  seed.  |!| 

TEMPERATURE  HAS  LITTLE  INFLUENCE.  jl 

Temperature  appeared  to  exert  no  influ-  j'' 
ence  in  these  tests.  The  results  were  the  ; ; 
same,  even  when  the  temperature  was  ij 
higher  in  the  dark  house  than  on  the  out- 
side.  Another  striking  illustration  of  the  ji 
relative  unimportance  of  temperature  is  the  j 
fact  that  plants  kept  in  the  dark  for  a part  ; 
of  the  day  underwent,  in  midsummer,  the 
changes  that  in  Nature  come  in  the  fall  and 
have  always  been  attributed  to  lower  tem- 
peratures. This,  also,  was  true  even  when  ' 
the  dark  houses  registered  a higher  tem- 
perature than  that  of  the  outside  summer  ■ 
atmosphere.  ; 

The  results  obtained  by  artificially  ex-  ' 
tending  the  period  of  light  are  just  as  in- 
teresting as  those  obtained  by  artificially 
shortening  it.  The  artificial  illumination,  in 
a test  with  iris,  was  so  arranged  as  to  give 
18  hours  of  continuous  light  in  a green- 
house during  the  winter.  Control  plants 


-i  !■ 


Ragweed.  Plants  on  Left  Exposed  to  Light 
From  9 A.  M.  to  4 P.  M.  Daily.  Pollen 
Shedding  Freely.  Plants  on  Right  Left  Out 
Of  Doors  as  Controls.  N9  signs  of  Flowering, 


Aster  Linariifolius  L.  Plants  on  Left  Exposed 
to  Light  From  9 A.  M.  to  4 P.  M.  Daily.  In 
Full  Bloom.  Plants  on  Right  Left  Out  of 
Doors  During  Test.  No  Flower  Heads. 


Biloxi  Soybeans.  Plants  on  Right  Exposed  to 
Light  From  Daylight  to  10  A.  M.  and  From  2 
P.  M.  to  Dark.  Plants  on  Left  Exposed  to  Light 
From  6 A.  M.  to  6 P.  M.,  or  12  Hours  Daily. 


flowers  and  spring  crops  because  the 
days  at  the  season  of  their  flowering 
and  fruiting  have  the  proper  number  of 
hours  of  daylight.  Correspondingly,  the 
early  summer  flowers  and  crops  must 
have  a longer  period  of  daylight.  This 
has  been  proved  as  to  a large  number 
of  plants,  and  the  scientists  believe  that 
the  principle  will  hold  thruout  the  higher  small 


Dark  Chamber”  Used  In  the  1918  Sunlight  Experiments. 


were  kept  in  a similar  greenhouse  with 
no  artificial  light.  The  test  was  begun 
on  October  20,  1919.  In  the  greenhouse 
where  daylight  was  supplemented  with 
electric  light  the  plants  made  rapid 
growth,  soon  attained  normal  size  and 
produced  blossoms  on  Dec.  24.  The 
plants  in  the  greenhouse  where  no  arti- 
ficial light  was  used,  tho  it  was  kept  at 
the  same  temperature,  remained  practi- 
cally dormant  and  (Cont.  on  page  536) 
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KHOWN  NOW  TO  Be  AH  INSULATIH6  COVEHIMC. 


TASTE-BUDB 

LIE. 

TONGUE  J 


ONE  of  our  most  important  functions 
(without  which  much  of  the  pleas- 
ure of  existing  in  this  sphere  would 
be  lost),  is  our  ability  to  detect  dif- 
ferences and  similarities  of  foods 
and  beverages  or  in  other  words,  differ- 
ences in  taste.  This  we  owe  to  the  brain 
and  its  communicating  nerves  travelling  to 
the  cells  relegated  to  perform  that  duty. 
These  end  organs  in  the  human  being  are 
found  in  the  tongue  and  represented  as 
taste-buds,  tiny  oval  single  cell  structures 
imbedded  in  the  upper  cell  epithelium  (skin 
covering  of  the  tongue).  This  epithelium 
is  arranged  in  layers.  A few  of  these  taste- 
buds  are  scattered  on  the  hard  palate,  in 
the  throat,  the  tonsils,  the  inner  surface  of 
the  check,  and  other  surrounding  tissues. 

On  the  tongue,  they  are  found  chiefly  in  the 
grooves  around  certain  hill-like  structures, 
called  vallate,  or  circumvallate,  papillae 
(a  small  nipple).  If  the  tongue  is  examined 
on  close  range,  it  will  be  found  to  be  ex- 
tremely rough,  due  to  these  hill-like  struc- 
tures and  the  four  distinct  types  of  hills 
dependent  on  their  shape  can  readily  be 
ascertained,  even  by  aid  of  an  ordinary 
magnifying  glass. 

First,  we  have  the  vallate  papillae  or 
otherwise  known  as  circumvallate  papillae. 
These  contain  the  greatest  number  of  taste- 
buds.  Each  bud  has  an  elongated  pore 
opening  on  the  surface  in  the  groove  sur- 
rounding these  papillae  of  which  there  are 
seven  to  twelve  in  number  and  so  arranged 
as  to  form  the  two  limbs  of  the  letter  “V.” 
The  formation  can  be  readily  seen  in  ex- 
amination of  the  tongue,  even  without  the 
aid  of  a lens.  In  form  the  vallate  papilla 
is  a broad  and  nearly  cylindrical  “pimple,” 


altho  it  is  slightly  narrower  at  its  base  than 
at  the  top  and  is,  so  to  speak,  sunk  into  a 
pit.  It  is  thus  surrounded  by  a trench  or 
groove,  much  resembling  the  cross-section 
of  a moat  surrounding  a castle. 

Second,  we  find  the  fungiform  papillae 
much  smaller  but  greater  in  number  than 
the  former.  They  are  found  chiefly  at  the 
tip  and  sides  of  the  tongue,  altho  a few 
are  scattered  elsewhere.  They  can  readily 
be  distinguished  by  their  bright  red  color. 
The  conical  papillae  are  smaller  in  size  and 
are  found  even  to  a greater  e.xtent  than  the 
fungiform.  They  are  minute  conical  pro- 
jections tapering  toward  the  free  ends;  and 
lastly,  the  filiform  papillae  which  are  similar 
to  the  above  but  the  epithelium  or  skin  on 
the  surface  is  broken  up  into  threadlike 
filaments. 

Scattered  thru  the  tongue  are  the  taste- 
buds  each  of  which,  on  examination  under 
the  microscope,  will  be  found  to  consist  of 
one  cell  with  a tubc-like  projection  run- 
ning to  the  surface  of  the  tongue.  Around 
this  cell,  if  the  specimen  has  been  properly 
stained,  will  be  found  the  tree-like  terminal 
nerve'  endings  which  do  not  enter  the  cell 
itself,  but  surround  that  cell. 

This  is  the  typical  taste-cell  depicted  in 
our  illustration.  In  order,  however,  to  de- 
termine the  presence  of  any  taste  we  must 
have  a substance  which  will  stimulate  these 
taste-buds,  and  therefore,  the  substance 
must  be  soluble  in  some  liquids  or  if  not 
already  in  solution  and  in  powder  form,  it 
must  be  soluble  in  the  saliva  contained  in 
the  mouth. 


Altho  at  first  this  may  be  difficult  to  com- 
prehend, it  can  easily  be  demonstrated  in 
the  following  manner. 

Quinine  in  powder  form,  due  to  the  fact 
that  it  is  insoluble  in  neutral  or  slightly  al- 
kaline solutions,  is  practically  tasteless, 
although  in  reality,  if  dissolved  in  some  so- 
lution slightly  acid  as  for  instance  saliva, 
the  sensation  produced  is  very  bitter  and 
disagreeable. 

Strange  to  say,  the  number  of  different 
tastes  which  we  recognize  is  very  limited, 
six  being  the  maximum  number.  We  recog- 
nize sweet,  sour,  bitter,  salt  and  alkaline 
and  a metallic  taste,  and  altho  many  author- 
ities claim  that  other  substances  when  taken 
into  the  mouth,  would  give  us  a marked 
sensation,  such  a sensation  is  due  not  to 
the  stimulation  of  the  taste-buds,  in  the 
tongue,  but  to  the  fact  that  the  foods  stimu- 
late in  addition  to  these  taste-buds,  the 
nerve  ending  of  Smell!  Another  strange 
feature  is  that  one  solution  can  neutralize 
the  taste  of  another,  for  instance  a solution 
of  salt  is  rendered  almost  tasteless  by  the 
addition  to  it  of  a few  grains  of  sugar. 
On  the  other  hand,  if  these  primitive  tastes 
are  taken  in  strong  enough  quantities,  we 
get  a mixed  sensation  in  which  salt  and 
sweet  are  distinctly  noticeable.  And  altho 
we  get  no  such  sensation  as  in  the  eye, 
where  a white  light  may  result  from  stimu- 
lation of  the  retina  by  two  complementary 
colors,  we  can  very  often  neutralize  the 
tastes,  in  the  ways  before  described,  deceiv- 
ing ourselves. 

Distilled  water,  as  is  well  known,  is  abso- 
lutely free  from  all  impurities,  and  is  both 
tasteless  and  odorless;  yet  if  the  mouth 
{Continued  on  page  533) 
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CONDEHSEA  ANALOGY 
BETWEEN  nerve  AND 
CELL. 


Above  We  See  a Representation  of  the 
Tongue  on  Which  Are  Found  in  Great  Num- 
bers the  Organs  of  Taste,  or  Better  Known 
as  ‘‘Taste  Buds.”  The  ‘‘Vallate  Papillae” 
Are  Small  Hill-Like  Structures  Each  Com- 
pletely Surrounded  by  a Groove  and  Are 
Arranged  in  Inverted  “V”  Formation.  Into 
the  Bottom  of  These  Grooves,  the  Pores  of 
a Great  Many  Taste-Buds  Open.  Each  Taste- 
Bud  Is  Completely  Surrounded  By  Tree-Like 
Ramifications  of  Nerves,  Ending  in  Very 
Fine  Delicate  Fibers. 

Assuming  Then  That  the  Condenser- Like 
Action  Between  a Cell  and  Nerve  Takes 
Place,  We  Have  a Very  Clever  Analogy 


Simply  Seen  in  the  Condenser  Effect,  Which 
Everyone  Has  Already  Noticed,  and  the 
Reason  Why  the  Nerve  Terminal  Is  More 
Sensitive  at  Its  Fine  Filamentous  End.  Is 
Because  of  the  Fact  That  the  Insulating 
Membrane,  Known  as  Krause’s  Membrane, 
Is  Not  Present  in  That  Region  and  in  Addi- 
tion, Electricity  Concentrates  at  Pointed 
Ends.  This  Is  Noticed  in  the  Tesla  Coil,  the 
Secondary  of  Which  In  Operation,  Will  Have 


a Greater  Brush  Discharge  at  the  Pointed 
End  of  a Wire,  Than  at  Any  Other  Portion. 

On  the  Tongue  Itself,  With  the  Aid  of  a 
Magnifying  Glass,  the  Hill-Like  Structures 
Can  Readily  Be  Likened  to  Those  Shown  En- 
larged in  the  Above  Diagram.  Here  We 
Have  the  Papillae  Already  Mentioned,  Then 
in  Addition,  a Conical,  a Flat,  and  a Fine 
Thread-Like  Set.  The  Complete  Structure 
of  the  Taste-Bud  Is  Clearly  Depicted  in  the 
Upper  Right  Hand  Corner.  Here,  the  Group 
of  Taste-Cells  Is  Seen  to  be  Firmly  Sup- 
ported By  Surrounding  Tissues,  the  Cellular 
Structure  Running  Off  Into  the  Skin  and 
Muscle  Coats  of  the  Tongue, 
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21  OPERATIONS  WHICH  A MAN  MAY 
HAVE  TO  PERFORM  AT  ANY  TIME 


TO  DAY 

AT  LEAST  20H.P  AND 
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In  the  Accompanying  Illustra- 
tion There  Are  Shown  Several 
of  the  Mechanical  Paradoxes 
Which  We  Are  Confronted 
with  Today  in  the  Modern 
Motor  Car.  Among  These  Va- 
rious Facts  Which  the  En- 
gineer Is  Wont  to  Recognize 
in  His  More  Sober  Moments 
and  Reflections,  Are  Those  of 
the  Greatly  Increased  Horse- 
power Now  Used  to  Haul  the 
Average  American  Family. 
Whereas  a Horse-power  or 
Two  a Generation  Ago  Was 
Deemed  Quite  Sufficient.  Five 
Horse-power  or  Ten  Should  Be 
Enough  Today,  Even  with  the 
Highest  Speeds  Now  Per- 
mitted on  Turn-pikes  and 
State  Highways.  But  the 
Smallest  Car,  the  “Flivver,” 
Must  Needs  “Burn  Up”  from 
22  to  25  Horse-power  of  En- 
ergy— Why?  And  Why  Must 
We  Be  Forced  to  Perform 
Anywheres  from  a 
Dozen  to  Two  Dozen 
Various  Mechanical 
Operations  in  Order 
to  Drive  the  Modern 
Motor  Car?  There  Is 
Absolutely  no  Reason 
Why  We  Should,  But 
the  Fact  of  the  Mat- 
ter Is  That  We  Have 
to  Just  Now.  But 
Read  of  the  Wonder- 
ful New  Single-lever 
Controlled  Turbine- 
drive  Adaptable  to 
Any  Car,  Besides 
Other  Automobile  Im- 
provements Which 
Are  Bound  to  Come. 


AS  you  sit  behind  the  wheel  of  your 
/\  new  Hudson  Super-Six  or  your 
/ % twelve-cylinder  Packard,  you  un- 
"^doubtedly  entertain,  and  for  very 
good  reasons,  the  idea  that  here  in- 
deed, is  one  of  man’s  finest  mechanical  pro- 
ductions. But  while  it  looks  all  very  fine 
and  beautiful  to  see  a string  of  modern 
motorcars  moving  along  at  a speed  of  from 
20  to  30  miles  an  hour  on  our  interurban 
turnpikes  and  boulevards,  the  engineer  looks 
at  this  same  line  of  moving  horseless  ve- 
hicles from  an  entirely  different  point  of 
view  from  the  layman.  Some  of  the  ideas 
and  reflections  which  constantly  revolve  in 
the  mind  of  the  trained  technician,  as  he 
watches  the  performances  of  the  twentieth 
century  automobile,  are  presented  in  the 
following. 

TWENTY-FIVE  TO  ONE  HUNDRED  HORSE- 
POWER INSTEAD  OF  ONE! 

Twenty  years  ago,  hack  in  the  good  old 
horse  days,  when  the  obituary  column  of 
the  daily  newspapers  did  not  contain  several 
dozen  notices  of  automobile  casualties, 
when  Old  Dobbin  was  King  of  all  he  sur- 
veyed and  the  gasoline-engine  propelled  ve- 
hicle, a thing  of  mystery  and  novelty  in- 
deed, you  and  I and  our  fathers  and 
mothers  were  glad  enough  to  have  a ride 
along  the  public  highways  with  a horse  and 
wagon.  If  several  people  were  going  out 
driving,  then  we  generally  had  recourse  to 
two  horses,  or  a team. 

Now  bear  in  mind  that  in  those  palmy 
days  yon  went  out  driving  in  a one  H-P. 
or  two  H.P.  vehicle.  Most  probably,  you 
do  not  reconcile  the  value  of  the  one  live 
horse-power  as  developt  by  Old  Dobbin 
plodding  jauntily  down  the  road  with  the 
evaluated  horse-power  developt  by  the 
modern  automobile  engine.  But  such  is  the 
case  nevertheless,  and  the  fact  of  the  mat- 
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ter  is  that  when  yon  step  into  your  “Flivver” 
and  start  feeding  the  gas  to  the  engine,  you 
are  warming  up  a mechanical  horse  with  a 
power  equivalent  to  22  Old  Dobbins — just 
think  of  it ! 

This  statement  is  based  on  the  fact  that 
the  horse-power,  as  it  is  usually  exprest,  is 
the  amount  of  energy  required  to  lift  33,000 
pounds  one  foot  per  minute.  (This  was 
originally  determined  upon  and  evaluated 
by  taking  a number  of  measurements  on 
several  big  London  draft  horses,  back  in 
the  days  when  the  first  steam  engines  were 
being  built,  and  when  the  need  of  a unit 
of  work  or  energy  was  badly  wanted.)  It 
was  then  found  that  one  of  these  big  draft 
horses  such  as  were  used  to  pull  heavy 
drays,  could  lift  a weight  of  240  pounds 
thru  a height  of  138  feet  in  one  minute. 
This  is  the  same  as  lifting  33,000  pounds 
one  foot  in  one  minute’s  time : or  lifting 
one  pound  thru  a distance  of  33,000  feet  in 
one  minute.  Thus,  the  horse-power  is 
evaluated  as  the  equivalent  of  33,000  foot- 
pounds exerted  thru  one  minute  of  time. 
A man  working  steadily,  can,  for  a limited 
period,  exert  about  ^th  H.P.  A profes- 
sional strong  man  might  perform  a feat  of 
weight  lifting  and  exert  momentarily,  one 
H.P.  of  energy. 

And  so  it  comes  to  pass  that  when  we 
start  to  analyze  the  modern  motor  car,  we 
find  that  we  are  paying  for  gasoline  at  a 
good,  fat  price  to  feed  the  mechanical  horse 
rated  at  anywhere  from  20  to  30  H.P.  and 


even  up  to  100  H.P.,  such  as  possest  by  big 
engines  like  the  12-cylinder  motors  used  in 
some  of  the  highest  powered  motor  cars, 
all  for  the  purpose  of  flying  along  main 
thorofares  and  highways  at  speeds  of  any- 
where from  15  to  60  miles  an  hour!  Not 
only  is  this  the  cause  of  many  accidents, 
(which  the  writer  predicts  will  eventually 
have  to  be  curtailed  by  a law,  either  state 
or  national,  which  will  prohibit  the  building 
and  operating  of  such  high  power  cars,  or 
else  to  enforce  the  enplacement  of  an  auto- 
matic speed  governor  when  it  is  licensed)  ; 
but  the  present  gasoline  shortage  is  one  of 
the  answers  to  this  problem.  Incidentally, 
the  cost  of  owning  and  operating  an  auto- 
mobile today  is  very  far  beyond  what  it 
should  be  for  the  average  American  citizen 
or  family. 

Why  is  this?  There  are  several  reasons, 
pro  and  con,  but  we  come  face  to  face  with 
facts  which  prove,  to  begin  with,  that  a 
high  horse-power  motor  car  is  nothing  else 
but  a nuisance  and  danger  to  the  com- 
munity. Even  a 25  H.P.  car  is  usually 
much  stronger  than  one  needs. 

“But,”  yon  will  say,  “If  they  put  a 
smaller  engine  than  the  22  H.P.  type  in  my 
car,  I cannot  climb  a steep  hill.”  Perhaps 
this  may  be  so  under  the  conditions  by 
which  you  prefer  to  ride.  What  are  these 
conditions?  Simply  this:  Instead  of  hav- 

ing a light  vehicle  like  that  you  used  to 
ride  in  twenty  years  ago,  i.  e.,  a buggy  or 
phaeton,  yon  now  demand  luxurious  and 
heavily  upholstered  leather  cushions,  on  a 
heavy  chassis,  supported  by  some  more  un- 
iicessarily  _ heavy  wheels  and  big  rubber 
tires ; besides  carting  along  a quarter  to 
half  a ton  of  dead  weight  in  the  form  of 
a gasoline  engine— and  for  all  these  things, 
and  also  due  to  the  loss  of  power  in  friction 
and  gearing ; and  furthermore  due  to  the 
{Continued  on  page  526) 


jk  RCHIMEDES  was  undoubtedly  the 

/\  first  real,  scientific  inventor  of  our 
world.  According  to  history,  he 
^ A.was  born  about  287  B.  C.  and  died 
at  the  age  of  75,  having  perished  in 
the  sack  of  Syracuse,  212  B.  C.  Archimedes 
was  the  son  of  Pheidias,  the  Greek  astrono- 
mer, and  was  on  very  intimate  terms  with 
(if  not  related)  to  King  Hieron  and  his 
son  Gelon.  In  his  early  years  he  spent 
considerable  time  at  Alexandra  in  carrying 
on  some  of  his  intensive  studies.  Later  he 
returned  to  the  city  of  Syracuse,  where  he 
lived  a life  practically  entirely  devoted  to 
researches  in  mathematics. 

We  of  today  are  quite  wont  to  think  that 
the  mathematics  and  kindred  laws  of  today 
are  solely  the  work  of  mathematicians  who 
have  lived  in  the  past  few  hundred  years, 
but  when  we  come  to  examine  the  remark- 
able and  extensive  amount  of  mathematical 
work  done  by  Archimedes  we  are  aston- 
ished indeed,  Archimedes  undoubtedly  had 
very  clear  conceptions  regarding  some  of 
the  foremost  mathematical  problems  and 
laws  upon  which  we  still  base  some  of  our 
major  calculations  today.  His  researches, 
especially  in  his  later  life,  branched  out 
now  and  then  into  some  of  the  more  utili- 
tarian applications  of  science ; but  it  was  a 
well-known  trait  of  Archimedes,  oft  re- 
peated by  his  friends  and  recorded  in  the 
history  of  his  life,  that  he  scorned  wasting 
any  time  on  practical  everyday  affairs.  He 
devoted  all  of  his  time  and  energy  solely  to 
the  more  deeper  and  philosophical  aspects 
of  earthly  problems.  However,  be  that  as 
it  may,  it  is  because  of  his  very  ingenious 
and  mechanical  practical  inventions  that 
the  average  person  of  today  knows  any- 
thing at  all  concerning  Archimedes ; and 
not  because  of  his  more  abstract  mathe- 
matical theories,  which  have  been  to  a great 
extent  quite  lost  sight  of  except  to  students 
of  ancient  history  and  particularly  the 
older  history  of  mathematics  and  inven- 
tions. 

In  the  words  of  Plutarch— “Archimedes 
possest  so  high  a spirit,  so  profound  a soul, 
and  such  treasures  of  scientific  knowledge 
that,  tho  these  inventions  had  obtained  for 
him  the  renown  of  more  than  human  sa- 
gacity, he  yet  would  not  deign  to  leave  be- 
hind him  any  written  work  on  such  sub- 
jects, but,  regarding  as  ignoble  and  sordid 
the  business  of  mechanics  and  every  sort 
of  art  which  is  directed  to  use  and  profit, 
he  placed  his  whole  ambition  in  those 
speculations  in  whose  beauty  and  subtlety 
there  is  no  admixture  of  the  common  needs 
of  life.”  As  a matter  of  fact  Archimedes 
wrote  only  one  mechanical  book  on 
“Sphere-Making.” 

During  the  siege  of  Syracuse  by  the 
Romans,  however,  many  ingenious  devices 
were  invented  or  contrived  by  Archimedes 
and  used  with  overawing  effect.  When  the 
Romans  attacked  the  city,  he  contrived 
giant  catapults  so  cleverly  constructed  that 
they  would  hurl  heavy  projectiles  in  the 
form  of  rocks  and  other  objects  over  both 
long  and  short  ranges,  and  he  devised  as 
well  powerful  machines  for  discharging 
showers  of  missies  thru  holes  made  in  the 
walls  of  the  forts. 

THE  ARCHIMEDES’  PUMP. 

Among  the  many  accomplishments  in  the 
realm  of  inventions  by  Archimedes  we  find 
his  famous  wafer-screw,  or  pump.  This 
perhaps  is  one  of  the  best  known  today  of 
this  early  philosopher’s  work.  Even  yet, 
one  may  find  in  far  parts  of  the  world, 
water  pumps  operating  on  the  principle  of 


the  Archimedes  spiral  screw.  This  pump  is 
simplicity  itself  and  merely  comprises  a 
tube  wound  around  a central  axle  in  a 
spirular  formation,  as  shown  in  the  accom- 
panying illustration.  When  the  handle  on 
the  upper  end  of  the  pump  axle  is  turned, 
either  by  man-power  on  small  pumps,  or 
by  horse  or  cattle  on  the  larger  pumps  used 
to  irrigate  land  in  Egypt  and  other  coun- 
tries, the  w'ater  is  forced  up  thru  this  tu- 
bular spiral  and  flows  from  the  upper  open- 
ing in  a constant  stream. 

THE  “BLOCK  AND  FALL.” 

Archimedes  found  from  his  extensive 
study  of  the  many  and  varied  problems  of 
geometry  that  there  was  undoubtedly  a 
very  close  relation  between  those  geomet- 

iiniiiiiMiimmnMiimiiimmniitiiiminiinmiimimimiiiiiiiiiitmtmiiniimiimmiiimiimiiimiiniiimmn‘« 


I Photographing  Flight  of  Bullets.  | 

I By  Pierre  PI.  Boucheron.  | 

I Weighing  Light  Beams.  By  Dr.  | 
I Alfred  Grademvits.  I 

I Radio  Transmission  of  Pou'cr.  The  | 

I real  Thing  with  photos  of  the  Actual  | 
I High-power  Apparatus.  By  Samuel  | 
I Cohen.  | 

I Velocity  of  Light.  By  Prof.  James  | 
I .S'.  Stevens.  | 

I Electricity  and  the  Weathernmn.  | 

I A Day  u’ith  “Central” — IVritten  by  | 

I a “Hello  Girl.”  Illustrated.  f 

1 What  you  Should  Know  About  | 

I Electric  Lamps — Watts,  Voltage  and  \ 
I Candle-Power  E.vplained. . Written  | 
I by  an  Illuminating  Engineer.  | 

I The  Sun’s  Unknown  Rays.  By  | 

I Rogers  D.  Rusk,  ALA.  | 

I A Miniature  Electrical  Universe.  | 

I The  Startling  zvork  of  Dr.  Birkeland.  | 
I Eully  Illustrated.  | 

I Simplest  Long  ll’ave  Radio  Re-  | 

I ceiver.  Eull  Specifications  and  Draw-  \ 
I ings.  By  Elliot  A.  White.  | 

I How  Big  are  Molecules?  By  | 

I Rogers  D.  Rusk,  M.A.  | 


ntiiiiMiiiiiiiimiinmiiniuiiiiiiiiMiiiiiiiiiiiiitiiiiiiiiiiinimiMiiiiniiiiiiiiiimiimiimiiiiniiiiiiitiiiimiiiniiimr 

rical  laws  and  the  everyday  problems  of 
moving  large  weights  or  loads  with  small 
forces,  etc.  The  lifting  tackle,  or  “block 
and  fall,”  illustrated  herewith,  suspended 
from  a tripod,  represents  the  discovery  of 
the  multiple  sheeve  lifting  tackle  by  Archi- 
medes. This  marked  a great  advance  in 
the  accomplishment  of  mechanical  work  in 
the  early  years  of  history,  as  may  be 
readily  imagined.  Thanks  to  the  multiply- 
ing power  of  the  “block  and  fall,”  one  man 
could  lift  as  great  a weight  as  a dozen 
men,  providing  12  ropes  were  used,  with  a 
corresponding  set  of  pulleys  in  the  two 
blocks,  and  Archimedes  successfully  dem- 
onstrated that  he  could  move  a large  ves- 
sel with  one  of  his  multiplying  blocks  or 
mechanisms  single  handedly ! The  King 
and  the  people  were  amazed  at  this  remark- 
able demonstration,  and  special  commenda- 
tion was  accorded  to  Archimedes  for  this 
spectacular  demonstration  of  applied  sci- 
ence. 

One  of  the  most  famous  mathematical 
problems  worked  out  by  Archimedes  and 


familiar  to  students  the  world  over  today 
is  the  Archimedian  spiral.  Archimedes 
worked  out  all  of  the  mathematical  rela- 
tions and  factors  having  to  do  with  the 
building  of  this  spiral  and,  of  course,  when 
once  this  was  done,  architects  and  others 
could  easily  work  out  this  curve  of  any 
size  desired.  The  drawing  of  the  Archi- 
median spiral  and  Latin  text  describing  it, 
shown  on  the  opposite  page,  were  photo- 
graphed from  an  old  book  dated  1500. 

ARCHIMEDES  DISCOVERS  “SPECIFIC  GRAV- 
ITY” RATIO. 

“Specific  gravity”  is  defined  as  the  ratio 
of  two  bodies  of  different  densities  deter- 
mined by  various  physical  means,  one 
method  of  determining  which  is  to  divide 
the  weight  in  air  by  the  loss  of  weight  in 
water,  which  gives  the  specific  gravity  of 
the  object.  Hiero,  King  of  Syracuse,  once 
commissioned  Archimedes  to  discover,  if 
he  could,  whether  the  gold  which  he  had 
given  to  an  artisan  to  work  into  a crown 
for  him  had  been  worked  up  with  baser 
metal.  This  puzzled  Archimedes  for  some 
time,  until  one  day  as  he  was  stepping  into 
his  bath  he  observed  the  water  running 
over,  and  it  at  once  occurred  to  him  that 
the  bulk  occasioned  by  the  addition  of  an 
alloy  could  be  measured  by  placing  the 
crown  and  an  equal  amount  of  gold  sepa- 
rately into  a vessel  filled  with  water  and 
observing  the  exact  difference  of  over- 
flow. It  is  recorded  that  he  was  so  en- 
thused and  overjoyed  with  this  discovery 
that  he  ran  home  without  his  clothes, 
shouting,  “Eureka,  Eureka!  (I  have  found 
it,  I have  found  it!”) 

It  is  believed  that  this  eventually  led  to 
his  establishing  the  great  fundamental 
principle  of  hydrostatics,  which  is  still 
known  by  his  name — that  a body  immersed 
in  a liquid  exerts  an  upward  pressure  equal 
to  the  weight  of  liquid  displaced. 

BURNING  OF  SHIPS  BY  HUGE  MIRROR  AND 
LENS. 

One  of  the  stories  which  has  been  re- 
peated a million  times,  but  which  historians 
are  generally  wont  to  discredit  since  there 
seems  to  be  no  authentic  record  by  the 
ancient  historians — nor  modern  proof — is 
that  describing  how  Archimedes  designed 
and  built  a huge  burning  mirror  with  suit- 
able reflectors,  which  projected  such  a 
powerful  ray  of  sunlight  that  it  set  fire  to 
Roman  ships  when  they  were  within  a bow- 
shot away  from  the  fortress  wall.  It  is 
thought  by  later  historians  that  such  a 
principle  had  been  worked  out  and  demon- 
strated for  philosophical  and  other  reasons 
by  Archimedes ; and  that  it  is  not  so  prob- 
able at  all  that  this  had  anything  to  do  with 
the  setting  on  fire  of  the  Roman  ships. 
However,  there  is  a possibility  that  such  an 
effect  could  have  been  attained  under  the 
stress  of  war,  as  the  bits  of  history  and 
writings  which  have  come  down  to  us  re- 
garding the  work  of  Archimedes  are  very 
meagre  and  scattered  indeed. 

The  wonderful  possibilities  and  the  va- 
rious operating  principles  of  the  lever 
were  first  discovered  and  shown  in  their 
application  to  mechanics  by  Archimedes. 
His  own  estimate  of  the  capabilities  and 
possibilities  of  the  lever  is  shown  in  his 
expression,  “Give  me  a fulcrum  on  which 
to  rest  and  I will  move  the  Earth.” 

ASTRONOMICAL  DISCOVERIES. 

One  of  the  principal  philosophical  studies 
in  which  Archimedes  indulged  was  that  of 
(Continu-ed  on  page  563) 
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The  Newest  Innovation  In  Pleasure  Resorts  and  Amusements  Is  the  "Undersea  Amusement  Park,”  Here  Proposed  by  Mr.  Loudy.  The 
Cost  of  Building  Such  an  Amusement  Feature  at  Our  Seaside  Resorts  Would  Not  Be  So  Great  as  It  Might  at  First  Be  Imagined.  The 
Electrical  Illuminating  Features  Are  Very  Spectacular  and  Entrancing,  and  Those  So  Disposed  Can  Enjoy  All  the  Thrills  of  a Submarine 
Trip  Under  the  Ocean  In  the  Small  Submersible  Boat  Which  Runs  Along  the  Ralls  Propelled  by  Electric  Motors  Geared  to  the  Wheels 
on  Which  It  Runs.  Electric  Elevators  Take  the  Pleasure- Seekers  Down  to  the  Sub-Sea  Restaurant  and  Amusements. 

The  Prince  of  Monaco  may  descend  along  the  track,  first  passing  a sunken'  the  glass  domed  restaurants.  After  closing! 

to  the  bottom  of  the  ocean  at  the  ship.  The  illuminated  observation  stations  the  doors  on  the  submarine,  it  is  then  at 

base  of  a cliff,  sixty  feet  below  the  present  a gorgeous  spectacle  thru  the  water,  simple  matter  by  the  aid  of  an  electrical  J 

surface  of  the  Mediterranean,  and  Searchlights  are  also  placed  at  intervals  or  pneumatic  mechanism,  to  cause  the  sea 

here  thru  a large  window  he  may  along  the  base  of  the  breakwater.  Here  doors  to  open,  so  that  the  submarine  can 
view  the  fauna  and  flora  of  the  sea.  It  may  again  the  visitor  observes  the  fishes  as  they  move  along  on  its  electric  motor-propelled 
not  be  long  before  we  may  all  enjoy  these  swim  around.  The  submarine,  after  travel-  wheels  over  the  rails  provided, 
pleasures  at  our  sea  or  lake  resorts.  It  is  ing  once  around  the  figure  eight  track,  re-  The  submarine  will  contain  the  usual  ap- 

proposed  to  erect  a large  horseshoe  break-  turns  to  its  chamber.  The  large  doors  are  paratus  for  supplying  fresh  air  for  the 

water  adjoining  the  shore,  and  dredge  to  closed,  the  water  removed  by  comprest  air,  short  period  in  which  the  passengers  are 
a depth  of  fifty  feet.  The  breakwater  will  the  passageway  door  opened.  The  visitor  en  route.  When  the  submarine  arrives  back 
act  as  a cofferdam,  wherein  the  two  glass-  then  walks  to  the  elevator  shaft,  and  is  in  its  central  disembarking  chamber,  several 
domed  observation  stations  and  the  sub-  then  taken  from  the  coolness  of  the  ocean  interesting  things  occur.  There  are  numer- 
marine  chamber  will  be  erected,  as  well  as  bottom  to  the  torrid  heat  of  the  world  ous  ways  in  which  the  sea  doors  opening 
a railway  for  the  submarine.  'When  this  above  once  more.  out  of  this  chamber  can  be  closed  and  the 

park  is  ready  for  operation  the  water  will  water  removed  from  the  chamber,  such  as 

be  admitted,  and  'verything  will  be  sub-  SOME  MECH^K^^ FEATURES  AND  jjy  pumping  out  the  water  with  large  elec- 
merged.  ^ PROBLEMS.  trically  driven  pumps,  or  else  by  blowing 

The  breakwater  keeps  boats  out,  prevents  . have  now  considered  some  of  the  out  the  water  by  means  of  comprest  air, 
the  waves  from  damaging  the  park,  as  well  interesting  and  extremely  novel  pleasure  supplied  by  large,  electric  motor-dri\en  air. 
as  keeping  ice  from  breaking  things  up  in  features  of  this  new  undersea  amusement  compressors. 

the  winter.  One-way  valves  are  located  at  resort,  and  probably,  a few  words  as  to  the  Assuming  that  one  or  the  other  methods 

intervals  arouttd  the  breakwater  to  allow  building  of  the  subsea  resort  \yill  be  of  ^j-e  used,  the  sea  doors  are  closed  as  soon 

the  water  to  enter,  but  not  'fo  escape  with  interest.  Most  probably,  the  glass  dome  submarine  has  entered  the  chamber; 

the  rise  and  fall  of  the  tides.  chambers  shown  will  not  be  built  of  a par-  means  of  signal  lights  or  else  by  ob- 

A visitor  to  the  Subsea  Park  will  first  ticularly  great  height  or  depth  which  ever  serving  the  conditions  of  the  chamber  thru 
enter  a concrete  elevator  shaft,  protruding  you  want  to  call  it,  ^ for  every  foot  that  one  of  the  thick  glass  port  windows  in  the 

above  land,  and  will  descend  to  the  con-  you  go  down  beneath  the  surface  of  the  submarine,  the  Captain  in  charge  of  it  will 

Crete  tubular  walkway  to  either  observation  water,  the  pressure  increases  -4  lb.,  or  near-  know  when  it  is  safe  to  open  the  door  of 
station.  Here  he  may  seat  himself  at  a ly  5^  s-  pound  per  square  inch.  the  latter,  and  discharge  his  passengers, 

table  and  order  all  of  the  choicest  seafoods.  Thus  at  a depth  of  50  feet,  the  water  Special  means  will  'be  provided,  of  course. 

The  galley  or  kitchen  is  located  in  the  center  pressure  is  about  20  pounds  per  square  for  quickly  drying  out  the  chamber  and 

of  the  station  above  which  is  the  orchestra,  inch,  and  at  a depth  of  100  feet,  it  is  about  draining  the  water  from  the  floor,  which 

At  the  top.  of  the  glass  dome  is  a ventilat-  40  pounds  per  square  inch.  Thus  it  will  be  effect  may  be  hastened  to  a great  extent  by 
ing  tube,  extending  above  the  surface  of  what  the  engineering  features  met  with  making  the  floor  in  the  form  of  a grill  or 
the  water.  The  visitor  may  observe  all  in  building  such  a pleasure  resort,  are.  lattice  work, 
the  different  forms  of  subsea  life  as  fish  Great  care  must  be  taken  to  see  that  the 

from  all  parts  of  the  ocean  will  be  placed  steel  frame-work  and  the  glass  plates  used  SPLENDORS  OF  UNDERSEA  ILLUMINATION, 
inside  of  the  breakwater,  where  they  can-  in  building  the  domes  and  side  walls  are  Not  only  will  such  an  undersea  amuse- 
not  escape.  made  thoroly  water-tight,  and  also  suf-  ment  resort  present  features  of  unusiial  at- 

Next  he  will  go  thru  the-  subterranean  ficiently  thick  to  withstand  the  water  traction  and  enchantment  to  those  patron- 
passageway  into  the  submarine  chamber,  pressure  at  the  lower  depths.  izing  it,  but  it  will  also  bt  a thing  of  wonder 

and  take  his  seat  near  a large  portlight.  A very  interesting  feature  which  has  al-  and  awe  to  those  on  shore,  who  can  look 
The  door  on  the  submarine  is  closed.  Next  ready  been  touched  upon,  is  the  chamber  down  into  the  water  a^  see  the  flickering 
the  entrance  door  to  the  chamber  is  closed,  housing  the  submarine.  The  entrance  door  shadows  and  flashing  ^hts  thru  the  rip- 
The  chamber  is  then  filled  with  water,  and  to  the  central  submarine  housing  chamber  pling  waters  covering  the  resort, 
the  four  large  doors  opened.  The  navigator  is  shut  just  before  the  submarine  takes  its  The  extraordinary  lighting  effects  which 
turns  his  controller  and  the  electric  motors'  passengers  on  board,  and  prepares  to  make  can  be  obtained  very  easily  in  such  an  im-  I 
turn  the  propeller.  The  boat  begins  to  move  a trip  over  the  figure  eight  track  around  (Contintied  on  page  542)  I 
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Unllriowri  Avenger 

By  HAROLD  F.  RICHARDS,  PB.  D. 


IT  was  a strange  .group  that  stood  on 
a broad,  flat  rock  which  formed  a 
little  open  space  at  the  water’s  edge 
on  the  barren  coast  of  Iceland.  Four 
there  were,  in  the  party,  and  in  the 
eyes  of  three  of  them  gleamed  the  look  of 
evil  satisfaction  that  comes  into  the  eye 
of  the  hunted  tiger  when  he  has  finally 
turned  at  bay  and  placed  his  paw  safely 
upon  the  neck  of  his  prostrate  enemy.  Slim 
Kelly,  crack  ferret  of  the  Secret  Service, 
calmly  leveled  a deliberate  glance  at  the 
three.  His  hands  w'ere  trussed  behind  his 
back,  his  automatic  no  longer  occupied  its 
familiar  place  at  his  hip  and  his  silver  em- 
blem of  the  Service  had  just  been  tossed 
into  the  cold  waters  of  the  sea.  But  he 
was  game. 

■‘What  are  you  going  to  do?”  he  ques- 
tioned in  exactly  the  same  tone  that  he 
would  have  used  in  asking  for  a cigEtrette. 

Jacob  von  Hemholtz  stood  erect  before 
the  prisoner.  German  spy  that  he  was,  he 
possest  a dignified  bearing,  which  was 
enhanced  by  his  long  fur  coat.  His  face 
was  that  of  the  aristocrat  accustomed  to 
the  best  that  wealth  can  afford.  His  close- 
set  blue  eyes  seemed  to  glow  with  a green- 
ish glint  as  he  contemptuously  surveyed 
the  captive.  His  voice  was  velvety  and 
as  smoothly  modulated  as  the  liquid  tones 
of  a contralto  as  he  addrest  Slim  Kelly. 
“First  of  all,  Mr.  Kelly,  I think  that  we 


had  better  make  a little  bonfire  of  those 
papers  which  you  just  took  from  ray  desk 
on  the  yacht.”  His  eyes  turned  to  the 
elegant  steam  yacht  riding  easily  off  the 
shore. 

Carefully,  with  every  regard  for  the  com- 
fort of  the  prisoner,  von  Hernholtz  ex- 
tracted from  Kelly’s  inner  pocket  several 
official-looking  documents,  and  his  eye  re- 
vealed his  satisfaction  as  he  deliberately 
looked  thru  them.  He  handed  the  papers 
to  Lendorff,  whose  face  lighted  as  he 
scanned  their  contents.  Lendorff  had  every 
appearance  of  the  scholar,  and  as  Slim 
watched  his  sharp,  black  eye,  academic  se- 
verity of  countenance  and  brow  much  fur- 
rowed as  if  by  close  application  to  many 
abstruse  manuscripts,  he  wondered  mentally 
at  the  many  types  of  men  whom  the  Ger- 
man diplomatic  service  had  been  able  to 
enlist  in  the  nefarious  plots  that  circu- 
lated as  an  undercurrent  thruout  the  length 
and  breadth  of  the  land.  At  length  Len- 
dorff seemed  satisfied  and,  crushing  the 
red-sealed  papers  in  his  hand,  he  placed 
them  in  a little  heap  on  the  rock  at  their 
feet.  Turning  to  the  third  member  of  the 
group,  he  bowed  deferentially,  and  said ; 

“And  you,  Madame  Holt,  shall  have  the 
pleasure  of  destroying  these  little  souve- 


nirs which  Mr.  Kelly  has  so  assiduously 
sought  for  the  last  ten  months.” 

Elaine  Holt  smiled  in  acknowledgment. 
It  was  not  a pretty  smile,  but  rather  one 
which  revealed  a hardness  that  seemed  out 
of  place  on  her  beautiful  face.  Her  fea- 
tures were  perfectly  modeled,  riving  to  her 
countenance  the  distinguished  look  of  a 
patrician  if  undiluted  extraction,  but  the 
cold,  calculating  expression  in  her  black 
eyes  suggested  at  once  those  qualities 
which  had  made  her  one  of  the  most  valued 
agents  of  'the  whole  German  service.  Beau- 
tiful, polished,  resourceful  and  unrelenting 
in  her  pursuit  of  any  information  that 
mi^ht  prove  of  value  to  the  government 
which  paid  her  so  extravagantly,  she  had 
ferreted  out  many  valuable  secrets.  Many 
an  officer  or  diplomatic  attache  had  felt  the 
power  of  her  magnetic  personality,  had  suc- 
cumbed to  her  overpowering  attractions, 
and  waked  from  his  dream  of  love  only 
to  find  himself  hoodwinked  and  disgraced, 
with  no  recourse  but  to  resign  his  position 
and  start  anew  in  some  spot  far  removed 
from  Washington. 

Withdrawing  one  gloved  hand  from  the 
warm  depths  of  her  luxurious  black  seal 
muff,  she  took  the  embossed  gold  case  which 
Lendorff  extended,  twirled  with  a dainty 

iContinued  on  page  553) 


“Too  Bad  That  Madame  Will  Have  to  Wear  a Heavy  Veil  All  Her  Life.  Newi 
Vork's  Gatherings  Will  Regret  the  Loss  of  One  of  Their  Loveliest  Women"  - . 


483. 


The  Airpla  4 


Thia  1,000-Foot  Monater  Airplane  of  the  Future,  Which  Can 
Cargo,  la  Not  a Wild  Dream,  But  a Reality.  A Smaller  Similar 


Built  by  Mr.  Wm.  B.  Stout. 


Carry  From  1.000  to  1,500  Faaaengera  and  Tone  of 
Machine  (See  Actual  Photo  Below)  Haa  Already  Been 


This  Future'  “Batwing”  Will  Fly  at  the  Tremendous  Speed  of  BOO  Miles  an  Hour. 
Trip  From  Now  York  to  London  Will  Take  But  Six  HoursI 


In  Other  Words,  the 


WE  are  about  to  witness  a great 
revolution  in  airplane  construc- 
tion in  the  very  near  future.  The 
present  airplane  as  far  as  its  con- 
struction is  concerned  has  about 
reached  its  limit  for  a number  of  reasons. 
One ‘of  the  most  important  reasons  is  that 
the  extra  bracing  and  struts  required  to 
give  strength  to  the  present  day  giant  air- 
plane retards  its  speed  due  to  the  greatly 
added  air  resistance.  The  other  chief  rea- 
son is  the  limited  passenger  and  cargo  space 
available  even  in  our  huge,  present  day  ma- 
chines. Every  pound  of  cargo  that  we  add 
increases  the  spread  of  the  wings  and  again 
makes  it  necessary  to  use  more  and  larger 


struts,  which  in  turn  decreases  the  speed 
of  the  machine. 

During  the  war  William  B.  Stout,  an 
American  aeronautical  engineer,  formerly 
with  the  Air-Craft  force  in  Washington, 
produced  a wonderful  new  airplane,  a pho- 
tograph of  which  appears  on  this  page.  He 
was  assisted  by  Orville  Wright,  the  inven- 
tor of  the  airplane,  as  well  as  the  U.  S. 
Government.  TTie  machine  is  known  as  the 
hollow  wing  type,  and  it  is  claimed  that 
this  machine  anticipates  the  German  ma- 
chine of  the  same  type  recently  put  into  use 
in  the  United  States.  Mr.  Stout  built  his 
original  machine  at  Dayton,  Ohio,  during' 
the  war  and  the  first  flight  of  the  new  air- 


plane was  made  in  the  year  1918. 

The  plans  had  been  kept  secret  and  more 
than  1,000  men  located  in  different  cities 
made  the  various  parts  of  the  machine  in- 
asmuch as  the  Government  wished  to  keep 
the  design  secret.  However,  photographs 
and  blueprints  were  stolen  during  the  war 
and  thus  found  their  way  into  German 
hands,  thus  giving  them  the  idea  for  their 
airplane. 

The  revolutionary  feature  of  the  Stout 
“Batwing”  is  nothing  but  a giant  double 
wing  with  all  the  machinery,  trussing,  etc., 
housed  right  inside  of  the  hollow  wings. 
The  engines  are  placed  in  the  front  edge, 
while  the  passengers  and  cargo  are  enclosed' 
between  the  wing  surfaces.  The 
important  point  is  that  every 
part  of  the  machine  exposed  to 
the  air  is  designed  with  the  sole 
idea  to  LIFT. 

Altho  the  new  airplane  has  480 
square  feet  of  wing  surface,  or 
40  square  feet  more  than  an 
army  two-seater,  it  only  weighs 
half  as  much  as  the  latter.  In 
other  words,  1,550  pounds  as, 
against  the  3,220  pounds  of  the 
army  machine ! 

The  “Batwing”  has  been  test- 
ed in  a wind  tunnel  for  a speed 
of  217  miles  an  hour,  and  it  is 
claimed  that  it  can  rise  easily  to 
32,000  feet.  It  can  climb  a mile 
in  2}4  minutes  and  all  this  is 
accomplisht  with  a little  180 
horsepower  motor.  An  unex- 
pected result  of  the  new  con- 
struction is  that  inasmuch  as  the 
radiators  are  housed  inside  of 
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I Below:  Actual  Photo 

E of  the  Hollow-Wing 
I “Batwinja”  Airplane 
= Invented  by  Wm.  B. 

I Stout,  Wha  Was  As- 
I slated  b y Orville 
I Wright  and  the  U.  S. 

I Government.  The  Ma- 
I chine  Was  Built  In 
I 1918. 


Above:  A Side  View  of  the  Air- 
plane of  the  Future.  The  Lower 
Surfaces  of  the  Wing  Are 
Curved  Downwards  to  Obtain  a 
Better  Purchase  on  the  Air. 
Note  That  Such  a Machine  Has 
no  Struts  or  Wires.  Everything 
Is  Inside  of  the  Metallic  En- 
velope. 
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*6f  tlie  Future 


® 1920  by  Science  and  Invention 

Eight  100-Foot  Monster  Propellers  Drive  the  Huge  Air  Liner,  Which  Is  Entirely  Enclosed  Within  a Metallic  Envelope  Made  of  Magne- 
sium, a Metal  Thirty  Per  Cent  Lighter  Than  Aluminum.  Altho  This  Airplane  Does  Not  “Look  Safe,"  Experiments  Have  Shown  That 
It  Is  SAFER  Than  the  Present  Type  Airplane.  Due  to  Its  Huge  Surface,  Such  a Machine  Acts  Like  a Parachute,  and  Actually  Pre- 
vents the  Air  Monster  From  Making  a Too  Rapid  Descent. 


PISTON  FOR  RAIS- 
ING AND  LOWERING 
CHASSIS  X 


TO  COMPRESSED 
AiR  TANK 
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BOTTOM  OF 
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the  wings,  the  passengers  and  pilot  are 
easily  kept  warm  when  the  machine  rises 
to  high  altitudes. 

Another  novel  idea  presents  itself  in  the 
larger  types,  where  the  landing  gear  is  made 
to  pull  into  the  wing  so  as  to  give  less  air 
resistance.  So  much  for  the  machine  that 
has  been  actually  built  and  is  in  existence. 
We  now  get  a good  conception  of  what  the 
huge  aerial  liner  of  tomorrow  will  look  like. 
We  have  tried  to  show  in  our  large  illus- 
tration just  how  such  a new  aerial  monster 
will  appear  in  ten  or  fifteen  years  from 
now.  All  of  oiir  precon- 
ceived ideas  as  to  what  an 
airplane  should  look  like  arc 
swept  away  by  Mr.  Stout’s 
revolutionary  invention. 

The  important  and  out- 
standing fact  as  well  as  the 
revolutionary  possibilities 
which  made  the  “Batwing” 
possible  are  best  explained 
in  the  following: 

The  lifting  power  of  an 
airplane  wing  depends  sole- 
ly on  its  eurve  and  it  is  not 
aifected  by  its  thickness. 

You  will  have  to  ponder 
awhile  over  this  seeming- 
1 y impossible  statement, 
which  is  not  a theory  by  any 
means  but  has  been  brought, 
out  by  actual  tests  of  Mr. 

Stout’s  "Batwing.”  In  other 
words,  this  means  that  the 
future  airplane  will  be  con- 
structed, not  like  a frail 
kite-like,  machine,  such  as 
our  present  day  airplanes. 


but  rather  like  an  ocean  greyhound  built 
on  sound  engineering  principles.  Once  our 
struts  and  braces  are  enclosed  between  two 
parallel  surfaces  nearly  all  our  wind  resist- 
ance vanishes  and  the  plane  can  be  pusht 
ahead  at  a very  much  smaller  expenditure 
of  power.  Not  only  this,  but  the  size  of  the 
future  airplane  is  no  longer  of  consequence 
as  long  as  we  have  sufficient  power  to  pro- 
pel the  airplane.  Furthermore,  if  we  pro- 
vide sufficiently  large  landing  fields  or  air 
ports,  the  airplane  of  the  future  can  be  built 
in  unbelievably  large  proportions.  A thou 
CHASSIS 


sand-footer  will  be  nothing  to  wonder  at 
tomorrow  and  will  be  as  common  as  the 
200-foot  steamship  is  today. 

We  have  tried  to  show  in  our  large  illus- 
tration how  such  a thousand- foot  monster 
appears  winging  its  way  homeward  from 
its  European  trip.  A machine  of  this  kind 
driven  by  a great  many  propellers  easily 
averages  500  miles  an  hour  and  for  that 
reason  can  make  the  trip  from  Europe 
readily  in  six  or  seven  hours.  In  other 
words,  a man  can  transact  business  in  New 
(Continued  on  page  5761 
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® 1920  by  Science  and  invention 

Bottom  View  of  the  Machine.  Note  Particularly  the  Chassis  or  Landing  Gears  Withdrawn  Within  the 
Machine, — Just  Like  a Bird  Draws  Its  Feet  Close  to  the  Body  to  Cut  Down  Air  Resistance.  The  Land- 
ing Skids,  Teo,  Withdraw,  But  Are  Pusht  Outward  Just  Before  Landing.  The  Circular  Holes  in  the 
Lower  Surface  of  the  Machine  Are  Glass-Covered  Portholes.  Insert  Shows  How  Chassis  Is  Lowered  by 

Means  of  Comprest  Air. 
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Thit  1,000-Fo9t  Monster  Airpitne 
Cargo,  le  Not  a Wild  Dream.  Bgt  a 
•ullt  by  Mr.  Wm.  B.  Stout.  Thie 


WE  are  about  to  witness  a great 
revolution  in  airplane  construc- 
tion in  the  very  near  future.  The 
present  airplane  as  far  as  its  con- 
struction is  concerned  has  about 
reached  its  limit  for  a number  of  reasons. 
One' of  the  most  important  reasons^is  that 
the  extra  bracing  and  struts  required  to 
give  strength  to  the  present  day  giant  ^r- 
plane  retards  its  speed  due  to  the  greatly 
added  air  resistance.  The  other  chief  rea- 
son is  the  limited  passenger  and  cargo  space 
available  even  in  our  huge,  present  day  ma- 
chines. Every  pound  of  cargo  that  we  add 
increases  the  spread  of  the  wings  and  again 
makes  it  necessary  to  use  more  and  larger 


struts,  which  in  turn  decreases  the  speed  plane  was  made  in  the  year  1918. 
of  the  machine.  The  plans  had  been  kept  secret  and  more 

During  the  war  William  6.  Stout,  an  than  1,000  men  located  in  different  cities 
American  aeronautic^  engineer,  formerly  made  the  various  parts  of  the  machine  in- 
with  the  Air-Craft  force  in  Washington,  asmuch  as  the  Government  wished  to  keep 
pri^uced  a wonderful  new  airplane,  a pho-  the  'design  secret.  However,  photographs 
tograph  of  which  appears  on  this  page.  He  and  blueprints  were  stolen  during  the  war 
was  assisted  by  Orville  Wright,  the  inven-  and  thus  found  their  way  into  German 
tor  of  the  ainplane,  as  well  as  the  U.  S.  hands,  thus  giving  them  the  idea  for  their 
Government,  ^e  machine  is  known  as  the  airolane. 

hollow  wing  type,  and  it  is  claimed  that  The  revolutionaiy  feature  of  the  Stout 
this  machine  anticipates  the  (^rman  ma-  "Batwing"  is  nothing  but  a giant  double 
chine  of  the  same  t^e  recently  put  into  use  wing  with  all  the  machinery,  trussing,  etc., 
in  the  United  States.  Mr.  Stout  built  his  housed  right  inside  of  the  hollow  wings, 
original  machine  at  Dayton,  Ohio,  during^  The  engines  are  placed  in  the  front  edge, 
the  war  and  the  first  flight  of  the  new  air-  while  the  passengers  and  cargo  are  enclosed' 
^ ■ between,  the  wing  surfaces.  The 


Bolow:  Actual  Photo 
of  tho  Hollow-Wing 
"Batwlna"  Airplane 
InventocT  by  Wm.  B. 
Stout,  Who  Was  Aa- 
alated  by  OrvIMo 
Wright  and  the  U.  8. 
Qovernment.  The  Ma- 
chine Wae  Built  In 
1918. 


Above:  A Side  View  of  the  Air- 
line of  the  Future.  The  Lower 
jurfacee  of  the  Wing  Are 
Curved  Oewnwarde  to  Obtain  a 
Better  Purchiee  on  the  Air. 
Note  That  Such  a Machine  Has 
no  Struts  or  Wlree.  Everything 
Is  Inside  of  the  Metallic  En- 
velope. 


important  point  is  that  every 
part  of  the  machine  exposed  to 
the  air  is  designed  with  the  sole 
idea  to  LIFT. 

Altho  the  new  airplane  has  480 
square  feet  of  wing  surface,  or 
40  square  feet  more  than  an 
army  two-seater,  it  only  weighs 
half  as  much  as  the  latter.  In 
other  words,  1,550  pounds  as. 
against  the  3,220  pounds  of  the 
arw  machine  ! 

'rte  "Batwing”  has  been  test- 
ed in  a wind  tunnel  for  a speed 
of  217  miles  an  hour,  and  it  is 
claimed  that  it  can  rise  easily  to 
32,000  feet.  It  can  climb  a mile 
in  2p5  minutes  and  all  this  is 
accomplisht  with  a little  180 
horsepower  motor.  An  unex- 
pected result  of  the  new  con- 
struction is  that  inasmuch  as  the 
radiators  are  housed  inside  of 


Future 


@ 1920  bjr  Bcluin  ud  IsrcnUaB 

ight  lOOJ^oot  Monater  Propelloro  Drive  Iho  Huge  Air  Liner,  Which  la  Entirely  Enclosed  Within  a Metallic  Envelope  Made  of  Magne- 

, a Metal  Thirty  Per  Cent  Lighter  Than  Aluminum.  Altho  This  Airplane  Does  Not  "Look  Safe,"  Experlme-*-  "■ 

• SAFER  Than  the  Preaent  Type  Airplane.  Due  to  Ita  Huge  Surface,  such  a Machine  Acta  Like  a Parachu 
venta  the  Air  Monater  From  Making  a Tee  Rapid  Oeacent, 


wings,  the  passengers  and  pilot  are  but  rather  like  an  ocean  greyhound  built  sand-footer  will  be  nothing  to  wonder  at 
asily  kept  warm  when  the  machine  rises  on  sound  engineering  principles.  Once  our  tomorrow  and  will  be  as  common  as  the 
high  altitudes.  struts  and  braces  are  enclosed  between  two  200-foot  steamship  is  today. 

Another  novel  idea  presents  itself  in  the  parallel  surfaces  nearly  all  our  wind  resist-  We  have  tried  to  show  in  our  large  illus- 
types,  where  the  landing  gwr  is  made  ance  vanishes  and  the  plane  can  be  pusht  tration  how  such  a thousand-foot  monster 
0 pull  into  the  wing  so  as  to  give  less  air  ahead  at  a very  much  smaller  ex|)enditure  api>ears  winging  its  way  homeward  from 
esistance.  So  much  for  the  machine  that  of  power.  Not  only  this,  but  the  size  of  the  its  European  trip.  A machine  of  thi.s  kind 
as  been  actually  built  and  is  in  existence,  future  airplane  is  no  longer  of  consequence  driven  by  a great  many  propellers  easily 
e now  get  a good  conception  of  what  the  as  long  as  we  have  sufficient  power  to  pro-  averages  500  miles  an  hour  and  for  that 
uge  aerial  liner  of  tomorrow  will  look  like,  pol  the  ai^lane.  Furthermore,  if  we  pro-  reason  can  make  the  trip  from  Europe 
Ve  have  tried  to  show  in  our  large  illus-  vide  sufficiently  large  landing  fields  or  air  readily  in  six  or  seven  hours.  In  other 
ration  just  how  such  a new  aerial  monster  ports,  the  airplane  of  the  future  can  be  built  words,  a man  can  transact  business  in  New 
III  appear  in  ten  or  fifteen  years  from  in  unbelievably  large  proportions.  A thou  (Continiit'd  on  page  576) 


An  of  our  precon- 
eived  ideas  as  to  what  an 
■rplane  should  look  like  are 
wept  away  by  Mr.  Stout’s 
“volutionary  invention. 

The  important  and  om- 
iianding  fact  as  well  as  the 
evolutionary  possibilities 
vnich  made  the  “Batwing" 
'ossible  are  best  explained 
lithe  following; 

The  lifting  power  of  an 
'‘'Plane  wing  depends  sole- 
y on  its  curve  and  it  is  not 
•iffected  by  its  thickness. 
‘Ou_  will  have  to  ponder 
while  over  this  seeraing- 
7. , impossible  statement, 
fhich  is  not  a theory  by  any 
'fans  but  has  been  brought. 

by  actual  tests  of  Mr. 
'tout’s  "Batwing."  In  other 
'ords,  this  means  that  the 
uture  airplane  will  be  con- 
tructed,  not  like  a frail 
ite-like.  machine,  such  as 
“r  present  day  airplanes. 


To\oMPftES»ED 
AIR  TANK 

I 


Bottom  View  of  tho  Machine.  Note  Particularly  the  Chaialo 

Machine— Juat  Like  a Bird  Draws  Its  Feet  Close  to  the  Body  Iw  v-ui  wuwn  «ir  n«BiBxanca  m*  i anrt 
ng  Skids,  Teo,  Withdraw,  But  Are  Pusht  Outward  Just  Before  Landing.  The  Circular  Holes  In  the 
Lower  Surfsre  of  tho  M;iohln«  Aro  ftlasa. Cnuopo.4  ck.T...  u*...  - A - ■ 


by  Scleoci  tiiil  InTMiUnn 
Landing  Gears  Withdrawn  Within  tha 
‘•J  Cut  Down  Air  Resistance.  The  Land- 
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SCIENCE  NEWS 


'Safe^y-ftnt"  Eteotrlo  Sion  2 MIlea  Undor*ground  In  Waitern  Gold  and 
Silvor  Mine.  The  Latest  Idea  in  *‘8afety«hr»t"  Mine  Wcm-Ii. 

Latest  T 7^  ~ 

Curtiss 

Pro- 

peller 

‘foo 

^Hc 

Air- 

plane 

Draws 
hut  3 
Inches 

at  60 

Milos  ^ 

Per  IB 


Latest  Gasoline  Motor  Converting  Any  Bicycle 
Into  a Motorcycle  CapobJe  of  20  Miles  Per  Hour 


Abovo~Flrst  Electrical  Apparatus 
Built  and  Used  by  Benjamin  Frank- 
lin in  1754.  It  Is  a Static  Elec- 
trical Generator. 


At  Left-^Wondorful  Electric  Orllilng  Machine  Bofino  60 
Holes  at  One  Time  In  the  Top.  Bottom  and  Two  Ends 
of  Automobile  Engine  Bloc. 


Below-~Latest  Electric  Motor  Car 
Being  Built  by  the  Thousand  In 
Germany.  It  Is  Run  by  a Dry 
Battery  Renewable  Every  4 Hours. 
Speed  17^2  Miles  Per  Hour. 


Below-^Mr.  J.  Larsen  (with  Cane)  ana  All  Metal  Mono 
plane,  In  Which  He  Recently  Broke  the  Amorloan  Non 
stop  Record  by  Flying  1200  Miles. 


The  Wliirlmg  Eye 

By  THOMAS  W.  BENSOM  asad  CHARGES  S.  WOEFE 


IGHT  had  fallen  over  the  big  in-  “Quiet,”  returned  the  captain.  “Unless  It  will  live  in  my  , memory  as  the  greatest 
stitution  as  I crossed  the  connect-  he  turns  nasty,  I’ll  send  him  over,  to  eleven  jolt  that  my  nervous  system  was  ever  called 


Ning  bridge  between  ward  seven  this  week  yet,  with  your  permission.”  upon  to  assimilate. 

and  ward  six.  The  chill  breath  “If  you  think  he’s  fit,”  I rejoined,  care-  As  I flung  open  the  door,  a short,  stockily 

of  late  autumn  swept  thru  the  lessly.  “Needn’t  wait  for  me  here,  cap-  built  man  of  perhaps  my  own  age  rose 

partly  open  bridge,  and  I shivered  as  I tain;  run  along  and  get  your  supper.  I’ll  from  the  cot  on  which  he  had  been  sitting, 

strode  hastily  toward  the  door  of  six.  let  myself  out.”  “Good  evening,  Doctor  Rose,”  he  said,  with 


lust  that  ward  to  do,  and  my  evening  Peters  looked  his  relief.  “Thanks,”  he  a quiet,  pleasant  srnile.  “I  thought  I rec- 
rounds  were  over,  my  day’s  work  prac-  said,  laconically,  and  started  down  the  hall,  ognizcd  your  voice.” 


tically  done 
As  resident  of  this 
big  state  asylum  for 
the  insane  it  was  my 
duty  to  make  daily  in- 
spection of  the  wards, 
interview  the  patients, 
listen  to  complaints 
from  them  and  receive 
the  reports  of  the  cap- 
tains in  charge  of  the 
wards. 

It  was  my  most  irk- 
some task.  Nine  _ out 
of  every  tea  patients 
had  some  grievance  to 
pour  into  my  ear,  and 
possibly  seven  out  of 
the  nine  were  purely 
imaginary,  specters  of 

foor,  disordered  brains. 

t is  truly  remarkable 
how  much  the  average 
insane  man  can  imagine 
has  happened  to  him  in 
a day. 

The  captain  of  six 
met  me  at  the  door . 
“Complaints  run  high 
tonight,  Peters?”  I 
asked  with  feigned 
sternness  in  my  voice. 
I pitied  this  over- 
worked man  who  had 
charge  of  the  institu- 
tion’s receiving  ward. 
Getting  them  all  as 
they  came  in,  the  good, 
bad  and  the  violent,  he 
averaged  a particularly 
nasty  lot  of  patients, 
and  his  position  was 
far  from  being  a sine- 
cure. , 

Peters  shrugged  at 
my  question.  “Usual 
run,  'I  guess,  doctor,” 
he  replied,  resignedly. 
“So  many  brutally  beat- 
en, so  many  starved  and 
a few  tortured.” 

I 1 a u g h e dL  “Re- 
straints?” I queried, 
perfunctorily,  for  it 
was  my  business  to 
know  how  many  pa- 
tients had  been  forcibly 
prevented  from  injur- 
ing someone  or  them- 
selves. 

“Four,”  replied  the 
captain;  “absolutely 
necessary,  of  c urse.” 
“Of  course,"  1 agreed, 
absently,  and  moved  on 


“And  Rose,  Those  People  Are  Centuries  Ahead  of  Us."  His  Voice  Sank  to  a Whisper. 
“Night  After  Ntght  I Watched  Them;  Night  After  Night  I Foilowed  Them  Thru  the 
Streets  of  Their  Cities,  at  Their  Dally  Tasks,  As  They  Assembled  in  Their  Big 

Open-Air  Auditoriums. 

Up  There  I vi^Snt.  I Never  Had  One  Down  Here, 
You  Know  ..." 


“And,  Rose,  There's  a 'Girl' 


I reeled  limply  against 
the  door-frame,  my 
very  soul  shaken  with 
horror.  “Mehlman !’’  I 
cried,  my  voice  scarcely 
recognizable  in  my  own 
ears.  “My  God!  What 
are  you  doing  here?” 

The  man  grinned. 
"On  my  vacation,”  he 
bantered,  good-natured- 
ly. “Retired.  By  the 
alienists.  I can’t  tell 
for  just  how  long.” 
waved  his  hand 
airily.  “Stay  indefi- 
nite.” 

My  tongue  seemed  to 
function  reluctantly. 
“What’s  the  matter 
with  you?”  I managed 
to  articulate,  inanely 
enough. 

Mehlman  laughed 
shortly.  “Crazy,”  he 
rejoined.  “Rather-,  ob- 
vious, don’t  you  think?” 

“Great  heavens, 
man !”  I gasped,  horri- 
fied. “How  can  you 
jest?” 

“Well,”  he  retorted 
calmly,  “better  jest 
than  weep,  don’t  yoti 
think  ? Take  your 
medicine  standing  up — 
ail  . that  sort  of  thing.” 

Slowly  my  wits  were 
returning.  I began  to 
him  narrowly, 
for  the  little 
signs  that  be- 
tray the  demented  t 
the  practised  observei 
those  little  breaks  an 
that  stamp  a ma 
is  to  all  intent 
and  purposes  as  sane  a 
or  T,  as,  in  truth 
out  of  his  mind. 

“Well,  are  you?”  j 
asked  deliberately,  and 
waited  tensely  for  the 
reply.  For  this  ques- 
tion, put  to  an  average 
insane  man,  will  bring 
forth  a gushing  torrent 
of  indignant  denial  and 
self-pity. 

But  no  emotional 
outburst  followed.  In- 
stead, Mehlman  regard- 
ed me  steadily,  quizzi- 
cally.. “I  don’t  know, 
old  man,”  he  said 
finally.  'I’m  not  sure 


to 


to  the  inspection.  . , . t ' t:*  t. 

It  was  over  at  last.  I , paused  before  the  I drew  my  .key.s  and  opened  the  door  of  myself.  Likely  as  not  I am.  ror  that  mat 
door  of  the  last  of  the  rooms,  or  cells,  the  new  patient's  room.  ter,  I’ve  always  thought  that  we  all  are  tc 

cal!  them  what  you  please.  “This  one  is  Years  of  Avork  in  institutions  for  the  in-  an  extent.  But  if  you  mean  m the  conven- 
unoccupied,  isn’t  it?”  I agked,  fori  it  had  sane  have  rendered  me  very  nearly  immune  tional  sense  of  the  term,  I dont  believe  that 

been  empty  for  the  last  week.  to  surprise.  In  asylums  the  unexpected  I am.  It  is  for  you,  not  me,  to  answer  that 

“N,o>”  replied  peters.  “There’s  a new  happens  with  such  monotonous  re^larity  question,  'three  of  the  States  best  have 
one  there.  Man  named  Mehlman,  that  your  veteran  is  only  thrown  On  poise  assured  me  that  I am.  At  their  salary,  they 

brought  in  this  mor;ning,”  with  difficulty.  But  the  shock  that  awaited  shouldn’t  make  mistakes.  . , . ^ 

“Oh!”  I replied,  and  moved  toward  the  me  behind  that  plain  and  unprepossessing  T winced.  It  ' ‘ 

ir»T*  1C  wac  tnn  mtirh  for  mv  xana  if  Old.  ( CohUu 


door.  “How  is  he?" 


was  a quiet  jab  at  ray 
(Conti nurd  on  page  ,?44) 


m 


WilMnm  Dunonn  It  Again  Shown  More  in  the 
House  of  Knivot.  The  Knivet  Are  Placed  Thru 
the  Ceiling  of  a Room  so  That  Their  Sharp, 

Wicked  Points  Projeot.  Qradually.  the  Catire 

Ceiling  1$  Moved  Downward  by  Complex  Meohan* 
isms.  The  Knives  Slowly  Approach  His  Body. 
He  Extends  Hts  Feet  so  as  to  Stop  the 

Knife  Onrush*  and  the  Desoendlng  Ceiling  Mo> 
mentarlly.  The  Diabolical  Fiends  Thinking  That 
They  Had  Ended  Their  Victim's  Life,  Shut  Off 
the  Power.  When  Bill  Sees  That  the  Knife 

Descent  Has  Been  Succotsfully  Chocked.  He 
Simply*  Bends  the  Knives  and  Escapes. 


Probably  No  More  Fasoinating  Story  Has  Ever 
Appeared,  Nor  tt  More  Thrilling  Scene  Rendered. 
Than  That  in  "The  iugge.~naut.”  Where  a Full 
Site  Railroad  Train  Leaps  from  a Rickety  Bridge 
/After  the  Piling  Had  Collapsed  Under  Its 
Weight)  into  a River.  Actors  Were  Actually  In 
the  Train  When  It  Leaped  from  the  Trestle,  and 
Fought  Their  Way  Out  of  the  Care  Into  Six  Feet 
of  Water  In  the  River. 


One  ot  the  Favorite  Methods  of  Tor- 
ture and  Death'  in  the  "Movies”  Is 
the  Buz2-saw  Arrangement  Shown 
Above  Wherein  the  Old  Sawing  Ma- 
chine Gradually  Draws  Its  Victim 
Into  a Certain  Death.  But.  Never 
Fear;  the  Hero  Will  Surely  Be 
Snatched  from  Death's  Clutches,  with- 
out Even  Having  His  Hair  Singed 


A Death-defying  Leap  in  an  Auto  Across  a Broken 
Trestle  Is  Depicted  Above.  The  Auto  Is  Given  a Very 
G;>od  Start  Due  to  a Steep  Incline  Which  Leads  Down 
to  the  Trestle.  The  Latter  Was  so  Arranged  That 
the  Auto  W^s  Sure  to  Leap  the  Air  Gap  Between  the 
Two  Ends.  Much  Like  Those  at  Amusement  Roeoiis. 
Even  Then  the  Impact  Created  Great  Anxiety  When 
the  Trestle  Started  to  Sway,  and  the  Auto  Hesitated 
a Moment—hiit  Luckily  for  the  Driver.  It  Proceeded 
Safely  on  Its  Way. 


William  Duncan  Again  Furnishes  Us  with  a "Thriller" 
by  Traveling  Actom  a Burning  Bridge,  at  Full  Speed 
in  an  Auto.  The  Bridge  Was  so  Arranged  That  it 
Would  Collapse  Immediately  Upon  HU  Trip  Across 
It.  It  It  Had  Collapsed  Beforehand,  Bill  Would 
Undoubtedly  Have  Been  One  of  Those  "Heroes”  of 
the  Movie  World  of  Days  Gone  By. 


Antonio  Marino.  In  the  ‘‘Invlsl* 
bie  Hand.”  Produces  Some  Stunts 
Which  Are  Not  at  Ail  Short  of 
Mlraculousl  Above  He  Is  Seen 
Tied  to  a Ledge  While  the  Diver 
Attempts  Hits  Rescue  from  a 
Submarine  Cave.  The  Instant 
the  Glass  Was  Broken,  the  Sub- 
marine Cave  Filled  with  Water. 
Simultaneously,  the  Diver's  Life 
Lines  and  Air  Hose  Were  Cut,  so 
That  it  Meant  a Mad  Rush  for 
the  Shore  Entrance  Before  the 
Onruahlng  Waters.  The  Cave 
Shown  Was  Actually  Constructed 
at  Great  Expense,  at  the  Low 
Water  Line  and  the  Movies  Taken 
at  High  Tide,  Insuring  an  Effec- 
tive Flooding  at  the  Opportune 
Moment, 


Bill  Duncan,  as  KU  FavjKltes  Call  Him.  Playing  In  the  "Silent 
Ayengor.  ’ is  Shown  Here  Executing  a Very  Difficult  Stunt.  In 
His  Escape  from  Gangsters.  He  Leaps  to  tho  Vanes  of  a Revolving 
Windmill.  He  U CYrIod  Aloft.  Clinging  to  the  Structure,  and 
Suddenly  Releases  Himself  tn  Go  Flying  Thru  Space  Several 
Hundred  Feet  Into  a Net  Stretched  ns  Shown.  Of  Course  the 
'Movie  Pans”  Novor  See  the  Net.  but  Even  so.  the  Leap  U Fraught 
with  Danger. 


Comedy  Could  Very  Often  Be  Transformed  Into  Tragedy  and  Scones 
Such  as  ThU,  In  Which  a Genuine.  Honest-to-goodnees  Automobile 
with  Three  Occupants  Plunges  from  a Dock.  It  Is  Necessary,  of 
Course,  for  the  OecupanU  to  Free  Themselves  Before  the  Auto 
Turns  Over  Upon  Them,  as  Othorwlse  Death  by  Drowning,  Unlese 
Spe'Sdv  Assistance  Pre*ented  Itself.  Would  Occur. 


— Photos  Courtoy  Viiagrapn  Film  Co 


Instead  of  Using  Photographs  of  Books,  Legal  Papers  and  Other  Documents,  the  Idea  Here  Suggested  by  the  Author  Is  to  Make  Use  of 
the  Standard  Motion  Picture  Camera  in  Such  a Way  That  Practically  Anyone  Can,  with  the  Proper  Arrangements  Made  at  Libraries, 
Photograph  Many  Hundred  Pages  in  a Few  Hours  on  the  Small  Film  of  the  “Movie”  Camera.  These  Small  Pictures  Can  Afterward 
Be  Flashed  Up  in  the  Library  or  Study  Room,  Lecture  Halls,  Etc.,  and  Discussions  Held  on  the  Subjects  in  Question.  A Clever  Arrange- 
ment of  Interlocking  Push-Buttons  Is  Suggested  by  the  Author,  Whereby  the  Next  Picture  Cannot  Be  Flashed  Upon  the  Screen  Until 

Everyone  Present  Has  Closed  His  “Release”  Push-Button. 


;iil 


My  Oo  Co 


PROLOGUE. 

A PUBLIC  library  “photostat-room”  in 
1925.  Place — Any  up-to-date  large 
city  of  over  20,000. 

Dramatis  Personae — An  engi- 
neer, a promoter  and  their  two 
legal  advisers. 

Properties — One  film  camera  “snapping” 
60  pages  a minute,  when  worked  by  cable 
or  bulb  control;  in  its  new  role  of  photo- 
graphing rare  records  at  library  by  an 
operator  turning  pages. 

* * * 

First  Lawyer  to  Engineer — “You  say, 
George,  that  we  can  take  these  things  as 
fast,  or  faster  than  they  can  turn  the 
pages  ?” 

Engineer — “Yes,  it’s  certainly  saved  me 
hundreds  of  dollars  personally  in  one  year, 
just  to  be  able  to  come  here  and  have 
photographed,  or  do  it  myself,  a whole 
book  in  from  ten  minutes  to  half  an  hour.” 
Promoter — “I  wish  I had  seen  the  possi- 
bilities of  this  thing  five  years  ago.  Jt  beats 
any  lecture  circuit  subscription  scheme  I 
ever  met  with.  Why,  it  must  cost  next  to 
nothing  to  record  a whole  patent  which  is 
out-of-print,  thru  competitors’  efforts  in 
keeping  it  bought  up.  That’s  an  old  dodge, 
you  know.” 

Promoter’s  Lawyer — “It  costs  about  1 
cent  per  unit  exposure,  including  develop- 


ment and  printing,  and  this  is  a very  high 
estimate.” 

Engineer  (watching  operator  “snap- 
snap-snap”  bulb  as  he  turns  pages  of  evi- 
dence taken  from  patent  records  in  library) 
— “The  beauty  of  the  thing  is  the  compact- 
ness of  the  result.  Ten  feet  of  film  and 
close  to  thirty  exposures,  each  of  two 
pages ! Then  you  get  at  least  a 12-fohl 
linear  magnification  on  a study  screen,  when 
you  project  your  film  with  a 20-foot  throw.” 
Promoter — “But  what  is  the  size  of  your 
picture  at  that  distance?” 

Engineer — “Well,  to  be  very  conservative, 
say  20  by  16  inches.  Small  print  type  is 
about  inch  high  at  that  distance.” 

First  Lawyer — “You’ll  see  for  yourself 
when  we  go  to  the  club  and  examine  this 
evidence  on  the  screen  over  our  cigars, 
how  easy  it  is  to  study  it  .at  leisure,  and 
manipulate  it.” 

Second  Lawyer — “I’m  surprised  the  film 
doesn’t  burn  up  when  we  lawyers  dawdle 
over  the  fine  points  in  the  patent  claims 
we’re  trying  to  break.” 

Engineer — "Well,  you  see,  it’s  a fact  that 
even  in  1920  there  were  films  which  could 
be  used  on  Mazda  lamps,  projecting  say 
this  documentary  positive  60  feet,  with  a 
five  by  four  foot  picture  for  half  an  hour, 
without  harming  the  film,  even  to  the  extent 
of  warping  it !” 


First  Lawyer — “That  gives  plenty  of  time 
to  make  our  notes  and  then  we  really  don’t 
have  to  keep  the  current  on  when  we’re 
discussing  a mooted  point.” 

Engineer — “Here  comes  our  film.  640 
pages  and  10  feet  of  it!  Costs  about  $1.00 
Well,  it’s  certainly  a great  convenience. 
Now  we’re  off  for  the  club.” 

ACT  1. 

Misc  cn  Scene — Exhibit  or  projection 
room  of  any  first  class  professional  club, 
in  same  city  as  the  Prologue.  It  might 
perhaps  l)e  in  the  library  or  a branch 
thereof. 

Each  chair  is  arranged  so  as  to  give  an 
intimate  atmosphere  and  yet  a clear,  unin- 
terrupted view  of  the  screen.  Pear-shaped, 
hand-push  switches  are  hanging  at  the 
chair  positions.  The  club  projection  room 
operator  takes  the  film  from  the  engineer 
and  inserts  it  in  the  projector — then  darkens 
room,  leaving  the  observers  by  themselves. 

Promoter — “Well,  I can  grasp  the  modus 
operandi  of  everything  here,  except  those 
push  switches  near  each  chair.  Will  we 
use  them  ?” 

Engineer — “Probablj'  not,  as  we  are  more 
particularly  interested  in  a single  page 
to-night  than  in  series-groups,  you  know. 
That  is,  a party  of  a certain  number  of 
persons,  say  five,  would  be  given  five 
{Continued  on  page  540) 
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ONE  of  the  most  useless  of  the  con- 
stituent elements  of  the  air  we 
breathe  was  turned  to  a highly 
valuable  use  for  mankind  when 
argon  gas  was  tirst  injected  into 
incandescent  lamp  bulbs.  By  filling  lamps 
with  this  gas,  which  is  among  the  laziest 
of  all  gases,  and  by  observing  certain  pre- 
cautions, the  efficiency  of  the  lamp  thus 
made  was  greatly  increased.  Furthermore, 
argon  gas  has  helped  the  larger  sizes  of  in- 
candescents  up  to  the  huge  1500  watt  lamp 
to  (fisplace  arc  lamps  for  street  lighting 
purf^es. 

Sir  William  Ramsay  first  discovered  ar- 
gfin  in  1894  which  he  found  to  constitute 
about  one  per  cent  of  the  atmosphere.  By 
this  discovery  he  filled  out  one  of  the 
“blanks”  in  the  chemical  periodic  system. 
Previously  it  has  been  noted  that  nitrogen 
extracted  from  the  atmosphere  was  heavier 
than  nitrogen  produced  by  chemical  process. 
The  search  for  an  explanation  of  this  led 
to  the  discovery  of  argon.  But  he  found 
absolutely  no  practical  use  for  the  new  gas. 
For  20  years  this  valuable  element  was  per- 
mitted to  continue  in  its  happy  state  of 
desuetude. 


dous  heat,  have  therefore  made  it  possible 
to  increase  the  temperature  of  lamp  fila- 
ments with  a consequent  increase  in  lamp 
efficiency  beyond  the  point  which  was  the 
previous  maximum. 

Altho  it  has  not  been  economically  ad- 
vantageous to  use  argon  in  the  lowest  cur- 
rent lamps,  its  use  renders  the  higher  cur- 
rent lamps  more  brilliant  and  efficient. 
Large  argon-filled  lamps  equal  in  efficiency 
the  magnetite  arc,  so  as  to  serve  for  any 
sort  of  street  lighting  except  to  produce  the 
brilliant  glare  needed  for  “white  ways.” 
Argon-filled  incandescents,  which  can  be 
mounted  in  various  sizes  on  a single  circuit 
to  meet  varying  needs  as  arcs  cannot  be. 
and  whose  glow  never  flickers  as  does  the 
glare  of  arcs,  have  establisht  their  suprem- 
acy for  general  outdoor  lighting  as  well  a.s 
for  other  medium  and  high-power  illumina- 
tion needs.  Thus  argon  gas  has  at  last 
been  put  to  work. — Photos  courtesy  General 
Electric  Co. 
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ment  from  air,  but  nobody  used  any  argon 
on  a large  scale  until  about  1914.  At  lamp 
factories  the  oxygen  is  thoroly  removed  by 
passing  the  mixed  gases  thru  a tubular  fur- 
nace nearly  filled  with  copper  filings  at  red 
heat,  and  about  90  per  cent  of  the  nitrogen 
is  extracted  in  another  furnace.  Then  the 
argon,  about  90  per  cent  pure,  is  injected 
into  lamp  bulbs. 

The  very  inertness  which  once  stamped 
argon  as  absolutely  useless  has  proved  to 
be  its  valuable  quality.  The  facts  that  it 
is  relatively  stubborn  in  its  refusal  to  serve 
as  a conductor  of  heat 
and  that  its  density  dis- 
courages the  evapora- 
tion of  tungsten  fila- 
ments even  at  tremen- 


Above:— Here  the  Lamps  Are 
Thoroly  Exhausted  on  the 
Turn-table  Which  Carries 
Them-Thru  the  Oven.  As 
They  Come  Out  (Left)  They 
Are  Cooled  by  Three  Blasts 
of  Air.  The  Argon  Is  In- 
jected From  Beneath  When 
the  Lamp  Reaches  the  Posi- 
tion at  the  Operator's  Left 
Hand.  The  Bulb  Is  Sealed 
and^peady  for  Use — an  “Ar- 
“ gon  Filled”  Lamp. 


Nobody  used  argon  until 
Dr.  Irving  Langmuir  in  the 
Research  Laboratory  of  the 
General  Electric  Company  at 
Schenectady  discovered  the 
increased  efficiency  to  be 
gained  in  incandescent 
lamps  by  filling  them  with 
inert  gas  instead  of  merely 
making  them  vacuous.  Ffe 
used  both  nitrogen  and 
argon. 

Nitrogen  was  promptly 
put  to  use  in  lamps  because 
it  is  comparatively  easy  to 
extract  so  prevalent  an  ele- 


Above: — First  Step  in 
the  Lamp  Factory. 
Here  the  Approximate 
30  Per  Cent  of  Oxygen 
in  Commercial  Argon 
Shipt  In  the  Cylinders 
at  the  Left  Is  Burned 
Out  in  a Hydrogen 
Flame,  Leaving  Argon 
and  Nitrogen. 


The  Purified  Argon  Is 
Pumped  Into  the  Big 
Gasmeters  from  Which 
It  Is  Drawn  Into  the 
Cylinders.  These  Are 
Connected  to  the  Ma- 
chine Which  Injects 
the  Argon  I nto  the 
Lamps.  (At  Left.) 
The  Fact  That  It  Is 
Relatively  Stubborn  in 
Its  Refusal  to  Serve  as 
a Conductor  of  Heat 
Has  Made  It  Possible 
to  Increase  the  Tem- 
perature of  Lamp  Fil- 
aments with  a Conse- 
quent Increase  in 
Lamp  Efficiency. 
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Who  Wouldn’t  Like  to  Have  a Model  Rail- 
way Running  Around  Their  Backyard  Just 
Like  This — and  You  Can  Have  One  at  Small 
Expense.  If  You  Just  Want  to  Have  a Small 
Locomotive,  Either  a !4-  or  [/2-H.P.  Engine 
Will  Do.  The  Engine  Here  Shown,  Pulling 
a Trailer  Car  and  All,  Is  Provided  with  a 
4-H.P.  Gasoline  Engine. 


the  noises  of  the  “big  city”  to  enjoy  the 
peaceful  routine  of  his  farm  at  Fishkill, 
N.  Y.  He  grew  weary  of  walking  around 
the  farm  to  gather  his  products  and  thought 
up  a scheme  of  mechanical  locomotion.  He 
had  a hen  house  251  feet  long  that  was  not 
being  used  and  the  wood  was  already  de- 


EVER  feel  like  getting  away  from  things 
in  general  and  go  back  to  your  boy- 
hood pranks?  That’s  what  a New 
York  broker  felt  like  and  he  did  it  in  style 
— a style  which  you  and  I can  follow  and 
get  a world  of  fun  from.  Mr.  Cecil  Gage 
was  the  former  New  York  broker  who  left 


teriorating.  He  dismantled  the  hen  house 
and  from  the  wood  alone  he  built  a minia- 
ture railroad,  tracks,  car  and  engine  that 
now  runs  around  the  entire  acreage  of  his 
farm.  During  the  week  he  travels  around 
his  farm  gathering  the  products  and  on 
holidays  he  totes  visitors  around  in  his 
train.  Some  of 
the  many  won- 
derful features 
of  the  system 
are : The  tracks, 
ties  and  signals, 
trains,  engine 


and  tender  are  built  of  wood.  The  pas- 
senger cars  are  capable  of  carrying  two 
passengers  with  seats  built  in  them ; one 
double-decker  car  is  five  and  one-half  feet 
high  with  regulation  glass  windows  built 
after  the  fashion  of  the  foreign  railroad 
coaches.  The  tracks  pass  thru  the  new  hen 
house  from  which  he  gathers  his  poultry, 
eggs,  etc.  The  engine  seats  one  engineer 
and  is  driven  by  a four  h.p.  Fairmont  hand 
car  engine.  Special  flat  cars  are  on  hand  to 
carry  the  vegetables,  etc.,  and  everything  is 
an  exact  duplicate  of  a regular  locomotive 
and  train.  The  photo  shows  the  engifie. 


It  being  a well-known  fact  that  in  ad- 
vertising that  light  and  a movable  object 
will  always  attract  attention,  especially  if 
the  movable  objects  can  be  so  arranged 
that  they  will  move  in  the  out  of  the  ordi- 
nary way,  and  also  to  have  more  than  one 
object  to  observe. 


Moving  Electric  Lights,  Such  as  in  This  Dis- 
play, Fitted  with  a Remarkable  Flexible 
Shaft  and  Guide  Frame,  Provides  Entirely 
New  Possibilities  in  Show-Window  Trim- 
ming, 


Therefore,  the  combining  of  these  four 
features  in  such  a manner  that  the  device 
can  be  used  in  practically  every  field  of 
commercial  enterprise ; by  simply  placing 
that  particular  object  in  transparent  minia- 
ture form  over  the  lighted  bulbs  and  made 
to  travel  in  any  position  that  the  flexible 
guideway  has  been  placed  as  clearly  shown 
in  the  photographs.  It  being  quite  evident 
that  the  guideway  can  be  readily  concealed, 
easily  handled,  as  the  same  can  be  laid, 
placed,  hung,  swung  or  suspended  in  any 
position  to  suit  the  conditions. 

Then  if  we  are  to  advertise  say  in  an 
automobile  supply  store  a tire,  can  of  oil, 
spark  plug,  etc.,  is  placed  over  the  lighted 
bulb  in  miniature  form  of  a transparent 
material — or  in  a grocery  store  a can  of 
peas,  box  of  biscuits,  etc. — or  in  a tobacco 
store  various  brands  of  cigars  or  cigarettes, 
etc.,  etc. — in  a music  store,  various  records, 
etc. — and  in  this  way  we  could  go  thru 
the  entire  list  of  our  daily  wants,  all  being 
brought  before  us  in  miniature,  illuminated 
and  moving  form. 

As  a toy  it  could  be  used  on  a Christmas 
tree  and  birds  and  other  objects  of  that 
character  placed  over  the  bulbs  and  made 
to  travel  in  and  around  the  tree,  thereby 
causing  a very  beautiful  as  well  as  novel 
effect,  and  an  object  of  interest  to  both 
young  and  old.  The  devices  can  also  be 
used  as  a scenic  railway,  roller  coaster, 
loop  the  loop,  ad  inflnitum. 

The  whole  effect  is  accomplisht  in  the 
most  simplest  manner  by  means  of  a suit- 
able flexible  slotted  housing  or  guideway, 
a flexible  shaft  carrying  the  various  ob- 
jects and  the  electrical  conductors,  the  said 
flexible  shaft  being  driven  by  a pair  of 
friction  rollers  from  a small  electric  motor. 

EDWARD  A.  DIETERICH. 


This  electric  foot  warmer  is  designed  for 
outdoor  service  and  makes  it  possible,  in 
winter  weather,  greatly  to  relieve  outdoor 
workers  obliged  to  remain  in  one  spot  for 
long  periods  of  time  from  the  discomfort 
of  cold  feet.  Investigation  as  to|how-this 
relief  could  be  furnished  by  means  of;  an 
electric  heater  resulted  in  the  development 
of  an  electric  foot  warmer  different  from 
anything  previously  on  the  market. 

The  amount  of  power  consumed  can,  be 
regulated  to  200,  100  and  SO  watts  respec- 
tively, at  120  volts,  for  the  different  posi- 
tions of  the  switch.  Six  feet  of  cord  with 
a snap  switch  is  supplied  with  each  warmer. 
The  rubber  insulated  cable  enters  the  de- 


Electric  Foot  Warmer  For  Policemen  and 
Others  Stationed  at  Outdoor  Posts.  The 
Device  Is  Thoroly  Water-proof. 


vice  through  a bell-mouthed  waterproof  fit-,' 
ting  mounted  in  the  middle  of  one  end.  • \ 
The  resistance  which  constitutes  the  main  ' 
element  of  the  heater  is  of  the  slotted  rib- 
bon type  distributed  uniformly  over  the  en- 
tire surface.  The  ribbons  are  assembled 
between  two  plates  of  built-up  mica  0.025 
inch  thick,  cemented  together  to  form  a unit. 
— Photo  courtesy  Westinghouse  E.&M.Co. 
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By  Eo  Wo  PAVHBSOH 

This  Hardest  and  Heaviest  of  Metals  Was  Brittle  and  Therefore  Unworkable  in  Its  Pure  State  for  More  Than  a Century  After  Its  Discovery  Until 
Dr.  W.  D.  Coolidge  Made  It  Ductile.  Tungsten  Saves  This  Nation  Alone  a Billion  Dollars  on  Its  Annual  Electric  Light  Bill  and  Otherwise  Benefits 

Mankind. 


A CASUAL  look  at  the  filament  of 
the  incandescent  lamp  in  your  library 
or  at  the  tiny  spark  coil  contacts  on 
your  automobile  brings  no  sug- 
gestion of  the  romance  of  science 
which  lies  back  of  those  devices.  It  is  the 
R o m a n c e of 


eloped  to  a useful  and  dependable  point. 
With  it  phonograph  needles  are  being  made 
more  than  .^0  times  as  good  as  the  steel 
and  the  fiber  needles,  heretofore  the  best 
that  could  be  produced. 

Tungsten  bullets  might  have  served  in 


hard  enough  to  work  at  high  speed  even 
tho  red  hot.  Tungsten  was  required  as  an 
allo3’  to  make  such  steel. 

The  price  rose  steeply  when  the  supply 
diminished  before  the  sudden  demand  until 
it  reached  $7  or  $8  a pound.  The  world's 


"T  u n g s t e n,” 
one  of  the 
heaviest  of 
metals,  a metal 
nearly  140 
years  old,  but 

Right:  — One 
Step  in  Making 
Lamp  F i I a - 
ments.  Squirt- 
i n g Pulverized 
T ungsten  Ore 
Into  2,200  Fah- 
renheit Degree 
Furnace  Which 
Removes  Oxy- 
gen and  Pro- 
duces  Pure 
Tungsten  in 
Powder  Form 
Ready  for  Com- 
pression Into 
Bars  Which  Are 
Hammered  and 
Then  Drawn 
Into  Finest 
Wire. 


Above: — After  Tungsten  Has  Been  Swaged 
Down  to  Heavy  Wire,  the  Drawing  Process 
Begins.  Here  It  Is  Being  Drawn  Thru  a Gas 
Flame  and  Then  Thru  a Die  Reducing  It 
From  0.030  to  0.014  Inches.  It  Is  Tough  and 
Thoroly  Ductile  by  This  Time,  But  Is  Far 
Too  Large  for  Lamp  Filaments. 

At  Right: — Putting  Red  Hot  Tungsten  Bar 
Thru  One  of  the  Many  Swagers,  Whose  Re- 
volving Hammers  Chatter  on  All  Sides  of  the 
Bar,  Reducing  It  to  Smaller  and  Smaller 
Diameter. 


w'hich  resisted  the  efforts  of  mankind  to 
make  use  of  it  in  its  pure  state  for  about 
130  years. 

But  the  service  pure  tungsten  has  ren- 


Above: — Drawing  Tungsten 
Down  to  Finest  Propor- 
tions, About  Four  Ten- 
Thousandths  of  an  Inch  or 
One-Sixteenth  of  the  Size 
of  Fine  Human  Hair,  and 
Which  Cannot  Be  Seen  Ex- 
cept Against  a Background 
If  Exactly  the  Right  Color. 
It  Is  Used  as  Filament  in 
the  Smallest  “Bug”  Lamps. 
The  Thread  of  Tungsten 
Unwinds  From  the  Spool 
at  Extreme  Right,  Passes 
Thru  Small  Box  of  Lubri- 
cant, Then  Thru  Gas  Fur- 
nace Which  Has  a Diamond 
Die  at  Its  End  Nearest  the 
Operator.  The  Wire  Then 
Winds  on  a Receiving  Spool 
and  Is  Ready  to  Be  Put 
Into  the  Tiniest  Lamps. 


dered  the  world  in  the  last  decade  since  it 


was  “conquered”  :'s  almost  too  great  for 
calculation.  Tung  :en  in  its  various  forms 
reduced  America'  electric  light  bill  a bil- 
lion dollars  a year  and  more  than  doubled 
the  usefulness  of  the  incandescent  lamp. 
Ductile  tungsten  kept  the  automobile  in- 
dustry alive  during  the  war.  It  helped 
make  possible  the  Coolidge  X-ray  tube  with 
tungsten  targets  which  tremendously  in- 
creased the  value  of  the  X-ray  machine  to 
mankind.  With  it  the  pliotron  was  built 
so  that  wireless  telephony  could  be  dev- 


the recent  war  as  projectiles  hard  enough 
to  pierce  the  heaviest  armor  the  Germans 
could  put  on  their  aircraft,  for  a few  were 
made  to  prove  their  usefulness  in  that  ca- 
pacity, but  the  plan  to  use  them  was  given 
up  after  a less  expensive  way  to  accomplish 
the  result  was  discovered. 

Before  the  war  only  a few  thousand  tons 
of  tungsten  ore  were  mined  in  all  the  world 
and  the  price  of  raw  tungsten  ranged 
around  90  cents  a pound ; but  with  the  war 
came  a tremendous  demand  for  tool  steel, 


production  in  1918  mounted  to  3.3,800  tons. 
The  control  over  the  sources  of  it  was  59 
per  cent  American,  and  35  per  cent  British. 
The  price  and  production  slumped  with  the 
end  of  the  war  until  today  raw  tungsten  can 
be  bought  for  a little  over  a dollar  a pound. 

TUNGSTEN  MADE  DUCTILE. 

Most  of  the  adaptions  for  tungsten  are 
due  to  a discovery  made  by  Dr.  W.  D. 
Coolidge,  of  the  General  Electric  Company. 
{Continued  on  page  558) 


Above: 
Apparatusfor 
the  Produc- 
tion of  Ni- 
trogen at  the 
Plant  of 
Georges 
Claude. 
Montereau, 
France. 


is  still  another  Frenchman  to  whom 
the  entire  world  gives  thanks  for  one 
of  the  most  useful  of  discoveries. 
For  this  reason  it  is  but  natural  that 
he  has  earned  the  sobriquet  of 
“Father  of  Synthetic  Ammonia.” 

TWO  GASES  REQUIRED  TO  MAKE 
AMMONIA. 

In  order  to  manufacture  ammonia 
it  is  necessary  to  make  use  of  two 
gases : nitrogen  and  hydrogen.  The 
first  is  obtained  from  the  air  of  the 
ordinary  atmosphere  at  low  tempera- 
ture after  which  it  is  placed  in  tanks 
under  pressure  similar  to  oxygen. 
As  for  the  production  of  hydrogen 
this  can  be  accomplisht  by  several 
methods,  viz. ; by  an  electrolytic  proc- 
ess which  furnishes  a very  pure  gas 
but,  however,  at  a cost  too  great  for 
practical  purposes ; by  the  reaction  of 
an  acid  upon  iron  or  zinc ; generally, 
however,  it  is  secured  from  an  in- 
ferior gas  or  from  a water  gas,  so 
that  it  is  possible  to  procure  it  at 
plants  where  coke  is  manufactured 
and  where  it  is  mixed  with  other 
gases.  However,  it  is  necessary  to 
bear  in  mind  that  the  hydrogen  gas 


Liquefac- 
tion of 
Ammonia. 
To  the  Left 
May  Be 
Seen  the 
Attendant 
Who 
Watches 
the  Elec- 
tric Cur- 
rent Which 
Maintains 
the  Cat- 
alyzer at 
the  Desired 
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must  be  very  pure,  and  that  in  order  to  fur- 
nish ammonia  in  large  quantities  it  must 
sequently  be  itself  manufactured  at  a low 
cost.  The  two  gases  are,  therefore,  manu- 
factured in  proper  proportions,  after  which 
they  are  submitted  to  a very  high  pressure. 
The  mixture  is  then  directed  thru  the  cata- 
lyzer at  a reasonable  temperature  and  from 
which  is  generated  ammonia  vapors  which 
are  condensed  and  thus  liquefied.  After 
passing  thru  the  condenser  the  result  is 
liquid  ammonia. 

The  German  company,  Badische  Anilin 
IVerke,  which  previously  manufactured 
large  quantities  of  ammonia,  utilized  pres- 
sures of  200  atmospheres.  This  is  a very 
satisfactory  industrial  result  since  it  was 
by  this  means  that  the  liquefaction  of  air 
was  obtained.  It  was  here  that  Georges 
Claude  arrived  at  the  conclusion  that  much 
greater  pressures  could  be  secured  without 
greater  expense  and  by  which  the  synthesis 
of  ammonia  could  be  obtained  under  very 
economical  conditions.  Thus,  thanks  to  the 
use  of  a final  compressor  having  a piston 
of  small  diameter,  it  was  found  that  if  we 
use  the  quantity  2 as  the  necessary  mechan- 
ical energy  to  produce  the  pressure  of  200 
atmospheres,  the  quantity  3 may  represent 
the  necessary  energy  for  a pressure  of  1000 
atmospheres.  In  other  words,  1000  addi- 
tional atmospheres  are  obtained  at  an  addi- 
tional expense  of  only  1/3  of  the  energy 
necessary  to  obtain  200  atmospheres ! 

It  is  therefore  seen  that  there  exists  a 
direct  relation  between  the  temperature 
under  which  the  catalyzer  must  be  sub- 
mitted and  the  pressure.  The  value  of  this 
relation  has  been  placed  by  Georges  Claude 
by  the  reaction  Az-  3H2  = 2AzH,i.  The 
catalyzer  tank  fills  to  a length  of  10  centi- 
meters a tube  having  the  length  of  80  centi- 
meters and  a diameter  of  8 millimeters,  the 
latter  being  heated  by  electricity.  Tbe  in- 
ventor has  stated  that  while  under  pressures 
of  200,  400,  600,  800  and  1000  atmospheres, 
special  temperatures  are  necessary  in  order 
that  the  catalytic  phenomena  be  produced 
under  conditions  favorable  to  large  pro- 
duction. However,  beginning  with  200  at- 
mospheres, the  practical  temperatures  must 
not  be  lower  than  500  degrees,  nor  higher 
than  700°. 

{Continued  on  page  561) 


ORDINARILY  ammonia  is  produced 
in  large  quantities  by  Nature 
during  the  process  of  decomposi- 
tion of  organic  matter.  Industry 
generally  extracts  it  from  waste 
waters  and  gas  plant  waters  which  are 
charged  with  ammonia  during  the  distilla- 
tion of  coke.  This  distillation  is  possible  for 
the  reason  of  the  easy  separation  of  am- 
monia from  water  steam.  However,  it 
would  decidedly  be  much  more  advantag- 
eous to  produce  ammonia  by  synthesis  thru 
the  separation  of  the  two  elements,  nitro- 
gen and  hydrogen. 

The  German  organization,  Badische  An- 
ilin, while  exploiting  the  patents  of  Haber, 
has  for  several  years  manufactured  syn- 
thetic ammonia.  Mr.  Georges  Claude,  al- 
ready known  thruout  the  entire  world  for 
his  wonderful  work  with  liquid  air,  has 
enriched  science  by  the  discovery  of  new 
elements  destined  to  give  them  a very 
economic  industrial  character. 

Previous  to  this,  however,  as  well  as  to 
another  Frenchman,  Charles  Tellier,  who 
is  known  as  the  “Father  of  the  Cold,”  there 
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Schematic  Plan  of  the  Georges  Claude  Installation  for  the  Production  of  Synthetic 
Ammonia:  A,  B,  C — Compressors;  P — Weil;  D — Purificator;  E — First  Cataiytic  Tube; 
I — Second  Cataiytic  Tube;  KF — Condenser;  LG — Liquefaction  of  Ammonia;  MH — 
Distribution;  N — Return  of  Ammonia  Not  Liquefied  to  the  First  Compressor. 
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Man,  in  ancient  times,  considered  his 
own  little  city  as  the  center  of  the 
world  and  his  own  world  the  cen- 
ter of  the  universe.  He  thought 
the  sun,  moon  and  stars  shone  for 
his  henelit,  and  that  were  it  not  for  him 
'hey  would  have  no  reason  for  existence. 
The  sun  furnisht  him  heat  and  light,  the 
moon  serving  as  its  substitute,  while  the 
sun  was  not  visible.  Every  star  was  sup- 
posed to  have  been  placed  in  the  sky  for 
some  definite  purpose,  altho  just  what  this 
purpose  was  may  not  have  been  evident  in 
evei'y  case. 

These  celestial  objects  soon  became  of 
such  importance  to  man  that  they  were  con- 
sidered as  “Gods.”  In  fact,  several  ancient 
nations  worshipt  the  sun,  moon,  and 


or  three  hours,  they  are  sure  to  succeed. 

For  the  scientific  man  of  today,  an  eclipse 
has  no  terrors.  It  is  a phenomenon  which 
can  be  predicted  years  in  advance  and  when 
it  arrives  on  scheduled  time  it  is  just  an- 
other evidence  to  him  that  mathematical 
law  reigns  supreme  in  the  universe. 

There  will  be  four  eclipses  in  the  year 
1920,  two  of  the  sun,  and  two  of  the  moon. 
The  data  for  these  eclipses,  which  are  taken 
from  the  American  Ephemeris,  are  given 
below.  The  time  in  each  case  is  Central 
Standard  Time. 

TOTAL  ECLIPSE  OF  THE  MOON,  MAY  2,  1920. 

All  of  the  inhabitants  of  the  United 
States,  except  those  in  the  extreme  north- 
western portion,  saw  the  last  part  of  this 


were  peacefully  slumbering,  ignorant  of  the 
fact  that  anything  was  wrong  with  the  ap- 
pearance of  the  sun,  the  sailors  on  the  In- 
dian Ocean  and  the  people  of  Australia 
watched  the  moon’s  disk  creep  over  the  sun 
until  ninety-seven  per  cent  of  its  surface 
was  covered  up. 

TOTAL  ECLIPSE  OF  THE  MOON, 
OCTOBER  27,  1920. 

The  moon  enters  the  shadow  and  the 
eclipse  begins  at  6:25  a.  m.  The  total  eclipse 
begins  at  7 :28  a.  m.  and  ends  at  8 :54  a.  m. 
The  moon  leaves  the  shadow  at  9 :57  a.  m. 
Since  the  full  moon  will  set  at  sunrise  it  is 
evident  that  this  eclipse  will  not  be  visible 
in  the  eastern  half  of  the  United  States. 
The  first  part  of  the  eclipse  will  be  visible 
in  the  western  portion  of  North  America. 


Eclipses  of  the  Sun  and  Moon  Have  Caused  in  Years  Gone  By,  Some  of  the  Greatest  Perturbations  Among  the  People  of  the  Earth,  As 
One  Can  Well  Imagine.  Probably  There  Is  Not  One  of  Those  Instances  Which  Is  More  Interesting  to  Americans  Than  That  of 
Christopher  Columbus  and  the  Indians.  Christopher  Columbus  Used  His  Knowledge  of  Eclipses  to  Free  Himself  and  His  Companions 
From  the  American  Indians.  Who  Held  Him  Prisoner  and  Had  Reduced  Him  Almost  to  Starvation.  He  Happened  to  Remember 
That  an  Eclipse  of  the  Moon  was  Due  to  Occur  On  March  1,  1504,  and  He  Told  the  Indians  That  He  Would  "Cause  the  Moon  to  Go 
Out  If  They  Did  Not  Bring  Him  Food.”  They  Paid  Very  Little  Attention  at  First,  But  When  the  Moon  Disappeared  They  Brought 

Him  Plenty  of  Food  and  Worshipt  Him  As  a “God." 


.stars.  Our  attention  is  called  to  this  fact 
by  the  writer  of  the  second  book  of  Kings, 
who  tells  us  that  Josiah,  king  of  Judah, 
destroyed  all  those  who  worshipt  the  sun, 
the  moon,  and  all  the  host  of  heaven. 

Man  soon  became  familiar  with  the  mo- 
tions of  the  sun,  moon,  and  stars,  but  was 
always  thrown  into  a panic  by  the  appear- 
ance of  an  eclipse,  a comet,  a meteor,  or  a 
shooting  star.  These  phenomena  were  gen- 
erally considered  as  omens  of  evil. 

Even  at  the  present  time  we  find  some 
peoples  who  believe  that  when  the  moon  is 
eclipsed  it  is  fighting  with  a great  dragon. 
They  beat  on  drums  and  tin  pans  in  order 
to  frighten  the  dragon  and  rescue  the  moon. 
Of  course,  if  they  keep  up  the  noise  for  two 


eclipse.  The  moon  entered  the  shadow  of 
the  earth  and  the  eclipse  began  at  6 :01  p.  m 
The  moon  went  deeper  and  deeper  into  the 
shadow  until  7:15  p.  m.  when  the  entire 
disk  was  obscured.  At  8 :27  p.  m.  the  moon 
began  to  come  out  of  the  shadow  and  at 
9 :41  p.  m.  the  eclipse  ended. 

Since  the  moon  must  be  full  when  it  is 
eclipsed,  it  rose  at  sunset,  and  those  who 
had  a clear  view  of  the  eastern  horizon 
saw  the  moon  rise  as  a round  disk  with 
part  of  its  surface  obscured  by  the  shadow 
of  the  earth. 

PARTIAL  ECLIPSE  OF  THE  SUN,  MAY  17, 1920. 

This  eclipse  began  on  l\Iay  17,  at  10:17 
p.  m.  and  ended  on  May  18,  at  2:13  a.  m. 
While  we  inhabitants  of  the  United  States 


PARTIAL  ECLIPSE  OF  THE  SUN, 
NOVEMBER  10,  1920. 

This  eclipse  which  begins  at  7 :47  a.  m. 
and  ends  at  11  :57  a.  m.  reaching  its  maxi- 
mum (74%)  at  9:52  a.  m.,  will  be  visible 
in  the  eastern  and  north  central  parts  of 
the  United  States. 

The  sun’s  rays  are  scattered  in  every  di- 
rection thruout  space.  Some  of  these  are 
intercepted  by  the  earth  and  give  us  light 
and  heat.  Thus  the  earth  excludes  the  sun- 
light from  a small  part  of  space ; that  is, 
the  earth  has  a shadow. 

Most  of  us,  when  we  see  our  shadow  on 
the  ground,  think  of  it  as  something  flat 
like  a leaf.  As  a matter  of  fact  a shadow 
is  the  space  from  which  the  light  is  ex- 
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In  This  Illustration  We  See  the  Rays  of  the  Sun  Cast  Upon  the 
Earth.  The  Side  of  the  Earth  Turned  Away  From  the  Sun  Casts 
a Black  Shadow  Out  Into  Space  Which  Enveiops  the  Moon  When- 
ever It  Enters  This  Shadow,  Causing  a Moon  Eclipse. 


In  Its  Orbit  Around  the  Earth,  the  Moon  Has  Many  Phases  as  Is 
Well  Known.  If  the  Moon  Is  Directly  Between  the  Sun  and  the 
Earth  As  Shown  Above,  We  Have  a Solar  Eclipse  On  Earth.  The 
Shadow  of  the  Moon  Is  Shown  Above  in  White.  It  Is  Shown  in  a 
Few  Positions  Covering  Several  Phases  of  the  Moon’s  Orbit. 


eluded  by  an  intervening  object.  Since  the 
sun  is  very  much  larger  than  the  earth,  the 
shadow  of  the  earth  will  end  in  a point ; 
that  is,  it  is  a cone. 

As  the  earth  moves  around  the  sun  year 
after  year  it  is  accompanied  by  its  shadow, 
which,  of  course,  always  remains  on  the 
side  of  the  earth  away  from  the  sun.  The 
shadow  moves  thru  space  at  the  rate  of 
18j4  miles  per  second  but  most  of  us  are 
not  aware  of  its  existence  except  when  it 
passes  over  some  celestial  body. 

The  ancients  used  to  think  that  the  light 
of  the  sun  was  put  out  every  evening  and 
rekindled  every  morning.  In  this  way  they 
were  enabled  to  account  for  the  alternation 
of  light  and  darkness  on  the  earth.  We 
know  that  darkness  is  due  to  the  fact  that 
we  are  in  the  shadow  of  the  earth,  and  that 
the  succession  of  night  and  day  is  caused 
by  the  rotation  of  the  earth  which  carries 
us  into  the  shadow  every  evening  and  brings 
us  out  again  every  morning. 

When  we  call  to  mind  the  fact  that  this 
shadow  is  not  something  flat  which  covers 
the  earth  like  a layer  of  snow,  but  that  it 
is  a cone  whose  base  is  the  earth  and  whose 
vertex  is  somewhere  out  in  space  in  the  di- 


rection opposite  to  that  of  the  sun,  the 
questions  arise,  “How  long  is  this  shadow? 
How  far  does  it  reach?’’  We  know  that 
when  night  comes  it  is  just  as  dark  up- 
stairs as  it  is  downstairs.  If  we  climb  to 
the  roofs  of  our  highest  buildings  we  find 
darkness  there.  The  birds  of  the  air  when 
they  fly  at  night  are  invisible,  no  matter 
how  high  they  may  be.  Aviators  may  de- 
stroy a city  by  dropping  deadly  bombs  from 
a purring  aeroplane  while  they  remain  in- 
visible, protected  by  the  shadow  of  the 
earth.  No  matter  how  high  they  may  go 
they  are  still  in  the  shadow. 

The  answer  to  our  question  is  furnisht 
by  the  astronomer.  He  tells  us  that  the 
average  length  of  the  earth’s  shadow  is 
8,S7,000  miles  and  that  its  length  varies 
about  14,000  miles  on  acount  of  the  fact 
that  the  earth  is  not  always  at  the  same 
distance  from  the  sun. 

The  moon  makes  a complete  circuit 
around  the  earth  every  month  and,  since 
the  distance  to  the  moon  (240,000  miles)  is 
less  than  the  length  of  the  earth’s  shadow, 
it  may  happen  that  the  moon  will  go  into 
the  shadow  and  be  eclipsed.  There  are, 
in  fact,  three  possibilities  ; 


(1)  The  moon  may  pass  above  or  below 
the  shadow.  In  this  case  there  is  no  eclipse. 

(2 ) The  moon  may  go  into  the  shadow 
but  pass  so  far  above  or  below  the  center 
that  only  a portion  of  her  disk  is  in  the 
shadow.  This  is  said  to  be  a partial  eclipse. 

(3)  The  moon  may  pass  near  enough 
to  the  center  of  the  shadow  that  her  entire 
disk  is  buried  in  the  shadow.  This  is  said 
to  be  a total  eclipse. 

Since  the  moon  and  the  sun  are  on  oppo- 
site sides  of  the  earth  only  at  the  time  of 
full  moon,  every  lunar  eclipse  must  occur 
when  the  moon  is  full.  How  amusing  is 
the  following  statement  which  once  ap- 
peared in  a daily  newspaper  at  the  end  of 
a paragraph  describing  a recent  eclipse  of 
the  moon ! “This  eclipse  was  especially 
beautiful  since  it  occurred  at  the  time  of 
full  moon.” 

On  May  2,  and  again  on  October  27,  the 
moon  will  pass  near  the  center  of  the 
shadow  and  her  entire  disk  will  be  shaded. 

The  diameter  of  the  earth’s  shadow  at 
the  point  where  the  moon  crosses  it  is  abotit 
5,700  miles,  which  is  about  two  and  tivo- 
thirds  times  the  diameter  of  the  moon. 

(Continued  on  page  522) 
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The  Center  Drawing  Shows  What  Happens  As  the  Moon  Moves  Along  Its  Orbit  Around  the  Earth.  It  Shows  In  Perspective  What 
Has  Been  Explained  in  the  Two  Diagrams  on  the  Top  of  the  Page.  Note  Particularly  That  When  There  Is  a Solar  Eclipse,  the  Moon 
Is  Bet>"een  the  Sun  and  the  Earth  As  Shown  in  the  Illustration.  If  the  Moon  Comes  Close  Enough  to  the  Earth  as  Sometimes  Hap- 
pens, We  Have  a Total  Eclipse,  Because  to  the  Observers  Who  Are  in  the  Path  of  the  Moon’s  Shadow,  the  Sun  Is  Blotted  Out  Entirely 
By  tne  Body  of  the  Moon.  If,  however,  the  Distance  Between  theMoon  and  the  Earth  Increases  During  an  Eclipse,  the  Body  of  the 
Moon  Is  Then  Not  Large  Enough  to  Cover  Up  the  Entire  Disc  of  the  Sun,  and  for  That  Reason  We  Have  an  Annular  Sun  Eclipse.  (See 
Left-Hand  Insert  For  Phase  of  the  Solar  and  Lunar  Eclipses  Which  Are  Also  Graphically  Represented.) 
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PLATE  RACK  FOR  THE  SINK. 

There  are  sinks  and  sinks,  so  the 
admirable  device  here  shown  must 
be  constructed  in  dimensions  to  fit 
each  particular  case.  It  is  devised 
to  meet  a particular  want  common 
with  all  wooden  draining  racks,  that  of 
being  taken  apart  for  cleaning  when  in- 
crusted  with  grease.  And  this  hitherto 
faulty  part  of  rack  construction  is  impor- 
tant in  the  eyes  of  careful  housewives,  for 
the  so-called  grease  is  not  caused  altogether 
by  carelessness,  but  it  is  an  accumulation 
of  soap  which  it  has  been  impossible  to 
remove  in  the  racks  as  in  those  heretofore 
constructed.  This  device  is  made  of  hard 
wood,  and,  fastened  with  pins  that  are 
quickly  removed  or  replaced,  can  be  got 
at  and  thoroly  cleaned. 

It  consists  of  end  pieces  (8"x8"),  rather 
ornate  in  the  matter  of  handle  holes 
(3"xH/2"')  and  feet:  and  their  V/z"  holes 
bored  in  the  sides  (4"  from  top  or  bottom 
with  centers  1^"  from  the  sides)  for  the 
tenons  on  the  side  rails.  There  is  also  a 
piece  of  wood  screwed  with  copper  screws 
to  the  inside  of  each  end  piece  to  keep  the 


The  Principal  Advantage  of  This  Useful 
Plate  Rack  For  Use  in  the  Sink  Is  That  It 
Can  Be  Readily  Pulled  Apart  and  Thoroly 
Cleaned,  Which  Is  Not  the  Case  with  the 
Average  Rack  That  Is  Nailed  or  Glued  To- 
gether Rigidly. 

rack  from  twisting  when  the  side  rails  are 
in  place.  These  pieces  fit  between  the  rails 
as  shown  in  cut.  The  side  rails  are 
2"  and  as  long  as  required.  The  tenons 
are  square  by  2"  long  and  have  a 
hole  bored  with  centers  l%"  from  shoulder 
of  tenon,  the  sides  being  thick.  Round 
tapered  binding  pins  are  used  for  locking 
the  end  pieces.  Half  inch  holes  are  bored 
1/4”  apart,  part  way  thru  the  side  rails,  to 
hold  the  7/16th"  glass  rods  in  the  manner 
illustrated. 

MAGAZINE  AND  NEWSPAPER  RACK. 

The  tall,  narrow,  bookcase-like  piece  of 
furniture  designing  illustrated  is  particu- 
larly useful  in  the  porch  room  of  the 
modern  suburban  home,  but  will  be  found 
desirable  in  any  room  occupied  by  members 
of  the  family  who  wish  to  keep  their  “pet” 
periodicals  in  presentable  condition.  The 
height  of  such  a rack  (5  feet)  and  its 
small  lateral  dimensions  ( 16k2"xl0;4”,  in- 
side measure)  make  the  building  of  it  im- 
portant in  two  respects,  namely,  a solid 
reinforced  base  and  a top  construction  that 
will  hold  together  when  the  rack  is  moved 
with  its  load  of  books.  It  will  be  seen 
from  the  illustrations  that  the  base  is  con- 


Here’s  How  to  Make  a Simple,  Yet  Exceed- 
ingly Strong  and  Useful  Magazine  or  News- 
paper Rack,  Suitable  For  That  “Odd  Corner” 
on  the  Porch  or  in  the  Reading  Room  and 
Library. 

structed  of  a bottom  board,  a second  inside 
board  and  three  pieces  of  moulding  placed 
outside  of  the  sides  and  front,  thus  form- 
ing a deep  groove  to  hold  the  upper  part 
of  the  rack.  The  sides  and  front  are  fas- 
tened with  nails  to  the  second  inside  piece 
in  the  usual  manner. 

The  top  is  formed  by  boring  one  hole  (2" 
in  diameter)  .with  center  3"  from  on  the  top 
in  the  middle  of  each  side.  Tenons  are  then 
formed  (1^"  wide)  on  the  top  piece  by 
sawing  four  corners  out  of  a board 
(22j4”xl0k2”) , as  shown.  The  top  will 
then  be  16^"xl0k2”  with  a 1^"  tenon, 
3"  long  at  each  end.  As  the  lumber  for  the 
rack  is  thick,  we  should  allow  for 
the  binding  pins  to  squeeze  the  side  when 
put  thru  the  tenons,  therefore  bore  their 
holes  1"  in  diameter  with  Centers  1)4” 
from  the  shoulder,  or  inside  corner  of  the 
notch.  A round  tapered  pin  (3"  long  and 
1"  at  the  big  end)  forms  each  pin.  The 
back  can  be  of  thin  wood  (3/16"  thick  or 
of  that  thickness  in  straw-board,  known  as 
“wall-board”)  and  nailed  on  when  the  rack 
is  otherwise  completed. 

BEACH  SEAT  AND  LUNCH  BOX  COMBINED 

A home-made  beach  seat  with  a con- 
venient lunch  box  attachment  is  shown  in 
the  illustration  herewith.  In  the  top  view 


Beach  Seat  with  a Lunch  Box  Attachment, 
Which  Everyone  Will  Find  Useful. 
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this  handy  device  is  seen  in  a conventional 
position  with  the  box  forming  a back  brace 
for  that  part  of  the  seat,  and  a pneumatic 
(air-inflated)  cushion  on  the  lower  section. 
The  three  parts  are  hinged  as  shown.  In 
the  lower  view  the  lunch  box  is  shown 
open,  with  the  back  and  seat  folded,  inclos- 
ing the  cushion.  A shawl-strap  or  series 
of  straps  permanently  attached  to  the  box 
can  be  used  for  carrying. 

The  thickness  of  the  seat  should  be  54 
inch,  the  back  % inch  and  the  box  lumber 
% inch.  Both  the  back  and  seat  to  be 
reinforced  with  end  pieces  as  shown.  The 
ordinary  breadboard  sold  in  department 
and  hardware  stores  will  answer  for  these 
parts,  one  inch  thick  and  14  by  20 
inches  is  about  the  size  required.  A straw 
pad  of  the  Japanese  variety  can  be  used  in 
place  of  the  pneumatic  cushion.  If  the 
complete  device  is  painted  a light  blue, 
yellow  or  green,  it  will  have  an  increased 
appearance  of  lightness. 

CLEANING  KIT-BOX. 

Many  an  ink-stain,  drop  of  paint  or 
grease-spot  could  have  been  instantly  re- 


Here  Is  Something  That  You  Probably  Have 
Never  Thought  of — a Neat  Little  BuX  P.o- 
vided  with  a Handle  and  Rubber  Feet,  Not 
Forgetting  a Cover — to  Contain  Cloins  and 

Chemicals  for  Cleaning  Woodwork,  Eic, 

moved  with  the  proper  use  of  such  an 
outfit.  A little  book  of  first  aid  recipes  for 
doctoring  house  or  furniture  ailments  such 
as  the  above,  or  water  or  heat  stains  on 
varnish,  for  instance,  could  be  a part  of  the 
outfit.  One  can  see  that  a white  spot  on 
the  dining  table,  caused  by  an  overheated 
teapot,  would  succumb  to  this  treatment 
very  nicely. 

In  the  interim  we  show  a plain  device  for 
plain  people,  one  which  anyone,  plain  or 
otherwise,  can  make  from  a common  pack- 
ing box,  a wooden  barrel  hoop  and  a little 
odd  lumber,  all  of  which  can  be  obtained 
from  a grocer  or  druggist  with  very  little 
persuasion  or  trouble.  The  idea  is  to  have 
the  outfit  box  so  easily  obtained  or  made 
that  it  will  be  in  every  home;  a kind  of 
national  institution  for  reducing  the  high 
physical  or  mental  asset  of  house-cleaning 
as  we  now  know  it.  This  original,  only 
institution  of  its  kind  is  shown  in  the  figure 
herewith.  The  object  of  raising  the  box 
on  legs  is  to  allow  air  to  circulate  beneath 
it,  thus  keeping  its  contents  from  becoming 
damp.  Rubber  chair  leg  buttons  are  put 
on  the  legs  so  that  the  box  can  be  set  on 
wood  or  tile  floors  without  scratching  them. 
The  illustrations  show  the  details. 


SIMPLE  BELL  CIRCUITS 


The  four  main  items  necessary  to  put 
up  an  electric  bell  are  the  bell,  the 
battery  or  other  source  of  current, 
the  push  button,  and  the  wire.  The 
simple  bell  circuits  will  be  shown 
first.  Figure  1 illustrates  the  simplest  type 
of  circuit.  Pressure  on  push  button  PB, 


Two  Bells  and  Buzzer. — ^An  arrangement 
suitable  for  a residence  is  shown  in  Fig.  6. 
Both  the  front  and  back  door  bells  are 
usually  located  in  the  kitchen  and  have  dif- 
ferent sounds  to  indicate  from  which  door 
the  call  comes.  The  push  for  the  dining 
room  buzzer  is  within  that  room,  and  the 


Lighting  Circuit. — About  0.1  ampere  is 
required  to  operate  the  ordinary  bell,  and  in 
operating  a bell  from  the  electric  lighting 
circuit,  enough  incandescent  lamps  should 
be  used  to  cut  down  the  current  to  this 
value.  Fig.  10  shows  the  proper  connec- 
tions. Care  should  be  taken  to  have  at  least 


Fig.  1 — Showing  Dry  Battery  “B,”  Push-Button  “PB”  and  Vi- 
brating Beil  “M,”  as  Well  as  Path  Taken  by  Current.  Fig  2 — How 
to  Ring  One  Bell  From  Two  Different  Push-Buttons.  Fig.  3 — Two 
Bells  Rung  From  One  Push-Button. 

Fig.  4 — Shows  Several  Bells  Connected  in  Series.  All  of  the  Bells, 
Except  One,  Are  Made  “Single  Stroke.”  Fig.  5 — Shows  Three) 
Distinct  Bell  Circuits  Operated  From  “Common  Battery.”  Fig.  6 — 
Shows  Three  House  Signals  on  Common  Battery. 


closes  the  circuit  and  current  travels  as 
indicated  by  the  arrows  from  the  positive 
post  of  the  battery  to  binding-post.  Pi  thru 
the  spring  contact  of  the  vibrating  arma- 
ture A,  and  tip  of  the  contact  screw  F, 
thence  thru  the  magnet  M,  and  out  at  bind- 
ing-post P2,  back  to  the  battery. 

One  Bell  and  Two  Pushes. — In  Fig.  2 
is  shown  how  a single  bell  can  be  made  to 
ring  from  two  (or  more)  pushes  situated 
in  different  rooms,  for  example,  or  at  the 
front  and  back  doors  of  a house.  Even  if 
both  pushes  be  operated,  the  bell  rings  be- 
cause the  carbon  or  positive  terminal  is 
connected  to  each  pusher. 

Bells  in  Multiple. — Fig.  3 shows  how  two 
(or  more)  bells  may  be  rung  from  one 
push  button.  Since  the  bells  are  in  “par- 
allel” here,  the  current  divides  itself  be- 
tween the  two  bells  and  larger  batteries  or 
more  cells  are  required  to  supply  the  extra 
current  needed.  Vibrating  bells  will  oper- 
ate satisfactorily  in  multiple  under  these 
conditions. 

Bells  in  Series. — In  Fig.  4 is  shown  the 
wiring  for  bells  in  series  with  each  other. 
This  arrangement  requires  more  current  to 
operate  than  the  parallel  circuit  in  the 
previous  diagram  because  the  resistance  of 
the  circuit  is  larger.  Vibrating  bell  and  one 
or  more  single  stroke  bells  will  work  satis- 
factorily when  so  connected.  A number  of 
vibrating  bells  can  be  made  to  operate  in 
series  if  a short  circuit  be  placed  round  the 
make-and-break  contacts  on  all  the  bells 
except  one.  Then  the  master  bell  will  make 
and  break  the  circuit  for  all  of  them  and  all 
the  bells  will  vibrate  together. 

Bells  in  Parallel  With  Common  Return. — 
Fig.  5 shows  how  three  bells  may  be  con- 
nected up  in  multiple  using  a common  re- 
turn wire. 


buzzer  is  located  in  the  kitchen  or  pantry. 

Note. — In  the  above  sketches  the  dotted 
line  wire  may  be  replaced  by  the  earth  if 
desired.  A saving  in  wire  is  effected  by 
using  the  earth  as  the  reUirn  circuit.  As  a 
general  proposition,  however,  the  ground 
return  circuit  is  undesirable,  as  one  ground 
on  one  of  the  normally  ungrounded  wires 
will  render  the  system  inoperative.  In  cities 
and  towns  and  near  electric  railway  circuits 
“stray”  currents  are  likely  to  interfere  with 
the  normal  operation  of  the  bell  circuits. 

Parts  of  Bell  Circuit. — A knowledge  of 
the  construction  of  the  various  parts  of  the 
circuit  is  necessary  to  master  the  operation 
of  the  more  complex  bell  circuits  and  fol- 
lows herewith. 

Push  Button.— In  Fig.  7 are  shown  the 
details  of  a very  commonly  used  “push” 
which  makes  a single  contact.  This  type  is 
generally  used  for  the  simple  bell  circuits 
previously  described.  For  return  call  sys- 
tems (see  Fig.  13),  a “Double  contact”  push 
is  necessary.  This  type  is  shown  in  detail 
in  Fig.  8 and  is  also  termed  the  “three- 
point”  or  “return  call”  push  button.  Typical 
applications  are  shown  later  in  Fig.  13. 

Source  of  Current.  Battery. — The  dry  cell 
is  most  generally  used  for  door  bell  cir- 
cuits as  it  is  more  convenient  and  reliable 
than  the  wet  battery  and  really  cheaper  in 
the  long  run.  The  dry  cell  lasts  a long  time 
for  ordinary  bell  work  and  is  quickly  re- 
placed. Where  several  bells  are  to  be 
operated  or  where  a circuit  of  considerable 
length  is  operated,  several  dry  cells  are  con- 
nected either  in  series  or  in  parallel  or_  in 
series-parallel;  the  proper  connection  being 
a matter  of  “cut-and-try”  to  see  which  gives 
the  best  results.  Fig.  9 shows  a series-par- 
allel connection  of  two  batteries,  each  hav- 
ing two  cells  in  series. 


one  lamp  in  series  with  each  side  of  the  cir- 
cuit at  the  cut-out  to  prevent  trouble  in 
case  of  an  accidental  ground  on  the  bell 
circuit.  The  ordinary  trembling  bell  arcs 
too  much  at  the  vibrating  contacts  unless  a 
lamp  is  connected  in  shunt  with  it  as  shown 
in  Fig.  10.  A differential  bell  will  work 
very  satisfactorily,  however,  with  lamps  in 
series  as  shown  in  Fig.  11.  There  is,  of 
course,  a waste  of  pozver  in  the  added  re- 
sistance and  the  necessity  of  renewing  bro- 
ken globes  are  two  disadvantages  to  this 
source  of  power. 

Bell-ringing  Transformer.  — Wherever 
alternating  current  is  available  the  bell 
transformer  should  be  used  for  operating 
the  bells.  Such  a transformer  properly  in- 
stalled will  give  service  at  all  times  and 
need  never  be  replaced.  The  cost  of  oper- 
ating a well  designed  bell  ringing  trans- 
former is  practically  nothing,  as  the  current 
for  operating  1 or  2 bells  is  not  sufficient  to 
start  an  ordinary  watt-hour  meter,  such  as 
is  used  in  residences.  There  are  no  losses 
whatever,  therefore,  that  the  owner  bears 
in  a transformer  installation.  The  installa- 
tion of  the  transformer  requires  a little  care 
on  the  part  of  the  electrician  or  wireman. 
The  National  Electrical  Code  rules  require 
that  the  primary  side  of  the  transformer, 
with  the  wiring  shall  be  in  accordance  with 
the  regular  rules  for  the  installation  of 
lighting  wires.  The  secondary  circuit  of  a 
transformer  may  be  installed  in  accordance 
with  the  Code  rules  for  signal  systems. 
Fig.  12  shows  the  bell  ringing  transformer 
connected  to  the  lighting  mains,  with  the 
bell  wiring  circuit  attached. 

(Continued  on  page  522) 


10  and  11 — Bells  Being  Operated  From  Lighting  Mains. 
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Fig.  12 — Shows  Connections  of  Step-Down  Bell-Ringing  Trans- 
former. Fig.  13 — Two-Line  “Return  Call”  Bell  System  with  Two 
Sets  of  Batteries.  Fig.  14 — Illustrating  a “Grounded”  Return  Call 
System;  Separate  Batteries  For  Each  Circuit. 
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1st  Prize  $25.00. 

A HAND-CONTROLLED  CAR 

Some  time  after  receiving  a bullet-wound 
that  disabled  my  legs,  I read  a newspaper 
announcement  to  the  effect  that  the  judges 
in  a certain  competition  had  declared  me  a 
successful  participant,  and  had  wished  onto 
me  two  of  the  chief  prizes — specifically,  a 


By  Means  of  These  Three-Toothed  Quadrants 
and  Handles  Anyone  Who  Has  Lost  the  Use 
of  the  Lower  Limbs  Can  Readily  Steer  and 
Control  the  Car. 

player-piano ; and  a touring-car  with  four 
sturdy  cylinders  behind  its  radiator  and 
four  name-letters  in  front. 

Two  mechanisms,  both  workable  only  with 
the  feet — and  my  feet  helpless ! What  ironi- 
cal luck ! 

But  not  for  long.  Taking  the  contest 
judges  at  their  full  word  that  I was  “a 
winner,”  I put  aside  for  a while  the  simpler 
problem  of  converting  the  foot-power  piano 
into  a hand-ptunpcr,  and  focused  my 
thought  upon  contriving  some  means  to 
control  the  car  ivith  the  hands  alone! 

Several  of  the  necessary  parts  I fash- 
ioned in  my  own  garage ; for  the  rest,  drill- 
ing and  forge  work,  I submitted  my  draw- 
ings to  a machinist.  Briefly,  the  device 
consists  of  three  toothed  quadrants  bolted 
to  the  steering  column.  Each  quadrant 
carries  a lever ; and  each  lever,  pawls  to 
engage  the  teeth  at  any  point  in  its  up-and- 
down  throw.  Three  oblique  rods  run  from 
the  levers  down  thru  the  dash  to  a trio  of 
bell-cranks — small  L-shaped  pieces  each 
pivoted  at  its  corner  to  the  engine-base. 
From  these,  in  turn,  run  three  more  rods, 
horizontally  beneath  the  floor,  to  the  ex- 
tended pedal-shafts.  Tension  springs  from 
dash  to  bell-cranks  cause  the  levers  under 
the  steering-wheel  to  return  automatically ; 
and  the  brake  lever,  when  prest.  interacts 
very  simply  with  the  clutch,  releasing  it 
without  resort  to  the  clutch  lever  itself. 

Twenty  thousand  miles  of  city  and  moun- 
tain motoring  have  taught  me  that  the  ad- 
vantages of  driving  thus  by  hand  instead 
of  by  foot  are  many,  while  I have  yet  to 
discover  a single  disadvantage.  I have 
none  of  these  hand-control  appliances  for 
sale.  But  if  any  “Buddy”  injured  in  the 
late  World  War,  or  anybody  else,  is  earn- 
estly curious,  I shall  gladly  supply  further 
details  gratis  in  response  to  inquiries  for- 
warded to  my  address  by  the  editor. 

Contributed  by  A.  B.  TRIPP. 


2nd  Prize  $15.00. 

EMERGENCY  GASOLINE  SUPPLY. 

The  experienced  motorist  aways  carries  a 
spare  can  of  gasoline  in  the  expectation  of 
the  time  he  will  be  caught  without  gas  in 
his  tank.  But  too  often  he  forgets  to  fill 
the  spare  can  and  he  is  as  bad  off  as  ever. 
Herein  is  described  a can  that  it  is  impos- 
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I $50.00  IN  PRIZES.  1 

f Paid  for  “Motor  Hints.”  | 

i Most  of  our  readers  have  a car  of  their  | 
own,  and  any  number  of  them  have  made  | 

I certain  improvements  on  that  car.  We  | 

I want  to  know  about  these  improvepnents.  | 

I What  we  want  are  PRACTICAL  ideas,  | 

I not  freak  stunts.  The  idea  should  be  | 

I simple  enough,  so  that  anyone  handy  | 

I with  tools  can  duplicate  it.  Note  that  | 

I the  idea  does  not  necessarily  have  to  be  | 

I electrical  in  any  way.  I 

I We  would  like  to  have  a photograph 
§ of  the  stunt  showing  that  it  was  actually 
I tried,  but  this  is  not  absolutely  necessary 
I to  win  a prize.  A simple  sketch  will  do  i 
I showing  the  essential  parts,  etc. 

I We  will  pay  the  following  prizes  each  | 


I month: 

1 FIRST  PRIZE $25.00 

1 SECOND  PRIZE 15.00 

I THIRD  PRIZE 10.00 


I All  other  accepted  articles,  which  win 
f no  prizes  will  be  paid  for  at  the  rate  of  i 

^ $2.00.  Articles  submitted  should  not  be  - 

= long  ones.  About  one  hundred  to  two  i 
H hundreds  words  will  suffice.  Address  all  i 
manuscripts  to  Editor,  “Motor  Hints,”  | 
I care  of  this  publication.  I 

^iiiimiiiiiiiiNniiniiimi.ii  . . .i.>  : .1  i:i:  ^jh  

sible  to  forget  to  fill  for  it  fills  itself  every 
time  the  tank  is  filled. 

A tin  tube  is  soldered  to  the  cap  of  the 
gasoline  tank  long  enough  to  reach  to  the 
bottom  of  the  tank.  A hole  is  cut  in  the 
tube  just  below  where  it  is  attached  to  the 
cap.  The  bottom  of  the  tube  is  closed  by 
a disk  of  tin  having  the  valve  taken  from  a 
bicycle  tire  soldered  in  the  center.  The 
function  of  this  valve  is  to  permit  gasoline 


Ever  Been  Stuck  20  Miles  From  Home  with 
the  “Gas”  All  Gone?  Here’s  a Clever  Idea 
For  an  Emergency  “Gas”  Supply. 


to  flow  up  into  the  tube  when  the  tank  is 
filled  and  then  to  retain  it  there  as  the 
tank  empties. 

This  reserve  supply  of  gasoline  is  usually 
sufficient  to  reach  the  next  gas  station.  The 
tube  can  also  be  used  as  a gage  by  properh- 
marking  it. 

Contributed  by  THOMAS  W.  BENSON. 


Third  Prize,  $10.00. 

REAR  SIGNAL  LIGHT. 

The  accompanying  photograph  and  dia- 
gram show  how  I constructed  and  installed 
a rear  signal  lamp  and  sign  on  my  automo- 


A Good  Idea — a Telltale  Signal  Light  to 
Indicate  Whether  the  Tall  Light  Is  On. 


bile.  The  diagram  is  practically  self-ex- 
planatory— a three  point  switch  is  mounted 
in  a convenient  position  for  the  driver  and 
current  for  lighting  the  lamps  is  obtained 
either  from  a car  battery  or  from  dry  cells, 
or  magneto. 

The  lamps  used  may  be  all  white  ones  or 
colored  as  the  owner  wishes.  The  best  way 


/tight  Stop  Left 


4wre  cah/e  '* 


A Simple  Yet  Positive  Electric  Signal  For 
the  Rear  of  Your  Automobile.  It  Is  Operated 
From  the  Seat. 

of  course,  is  to  build  a small  sheet  iron  box, 
water-tight,  and  paint  letters  on  the  front 
of  the  box  for  the  corresponding  lamps  or 
sets  of  lamps.  But  one  signal  is  flasht 
at  a time,  either  RIGHT,  STOP,  or  LEFT. 

The  wires  used  in  installing  this  signal  in 
a car  should  be  rubber  covered  and  the 
heavier  the  better,  if  you  want  to  make  it 
real  trouble-proof. 

The  second  diagram  shows  a scheme 
which  I have  used  successfully  to  indicate 
when  the  tail-light  is  out,  without  having 
to  get  out  of  the  car.  In  other  words,  it 
serves  as  a tell-tale  signal. 

Contributed  by  JOHN  J.  SLANINA. 


DO  NOT  “RIDE”  THE  CLUTCH. 

One  of  the  commonest  faults  of  auto 
drivers  is  that  of  keeping  their  feet  on  the 
clutch  pedal  while  driving.  There  are  dif- 
ferent kinds  of  clutch  throw-out  collars 
w'hich  are  brass,  bronze,  ball-bearing  and 
some  of  wood. 

By  keeping  the  foot  on  the  clutch  pedal 
as  a rest,  no  matter  how  gently  you  press 
on  the  pedal,  you  will  always  put  a pressure 
on  the  throw-out  collar  which  causes  great 
friction,  causing  the  parts  to  heat  up  and 
the  lubricant  to  thin  up  and  run  off ; this 
friction  wearing  off  the  throw-out  collar. 

It  is  a good  practise  to  learn  to  drive 
with  the  foot  off  the  clutch  pedal ! 

The  best  way  to  operate  the  clutch  pedal 
is  to  have  from  one-eighth  to  five-six- 
teenths inch  play  from  foot-boards,  thus 
insuring  removal  of  all  possibilities  of  any 
friction. 

Contributed  by  C.  C.  MOREAU. 


FILLS  CRANK-CASE  WITH  WATER 
IN  EMERGENCY. 

How  many  of  us,  that  drive  Fords,  have 
run  out  of  lubricating  oil  just  where  it  is 
unobtainable?  I have  had  it  happen  sev- 
eral times,  but  it  never  worries  me.  1 
simply  fill  my  crank-case  with  water  until 
oil  flows  out  of  the  top  pet-cock.  This 
has  always  brought  me  home.  In  fact  I 
have  made  as  much  as  fifty  miles  this  way. 

Contributed  by  HOWARD  SUTTLE. 


The  Phonograph  Needle  Sharpener  Is  the 
Latest  Invention  of  Mr.  J.  G.  Hobson.  It 
Is  a Small  Attachment  Which  Screws  to  the 
Top  of  a Phonograph,  and  by  Means  of  a 
Friction  Wheel  Rotates  an  Abrasive  Stone, 
Sharpening  the  Needle  in  a Jiffy, 

There  is  a phonograph  of  some 
sort  or  other  in  almost  every  home 
nowadays  and  it  is  of  course  used 
chiefly  for  musical  purposes ; or, 
from  the  viewpoint  of  the  man  who 
does  not  own  one,  for  the  purpose  of  annoy- 
ing him  and  keeping  him  awake  when  he 
wants  to  sleep.  At  any  rate  phonographs 
are  built  primarily  to  dispense  music. 

Has  it  however,  occurred  to  you  that  the 
phonograph  might  be  used  for  other  pur- 
poses besides  playing  records? 

In  the  modern  phonograph  we  have  a 
powerful  silent  spring  motor  and  we  have 
also  a speed  regulator.  In  other  words  we 
have  here  a motive  power  of  no  little  force 
which  is  constant  and  which  can  be  utilized 
for  a variety  of  other  purposes  than  for 
merely  whirling  the  black  disks. 

The  purpose  of  this  contest  is  to  test  the 
ingenuity  of  our  readers  and  to  ascertain 
whether  or  not  something  real  useful  and 
practical  can  be  discovered  for  the  purpose 
of  utilizing  the  motive  energy  of  the  phono- 
graph. 

On  an  average  a phonograph  works  hard- 
ly more  than  one  hour,  seldom  running  as 
long  as  two  hours  per  clay.  In  other  words 
for  a considerable  time  it  is  idle,  when  it 
might  be  doing  some  useful  work  or  per- 


Here  We  Have  the  Movlescope,  Which  Was 
the  First  Moving  Picture  Machine  in  Exist- 
ence. it  is  a Great  Favorite  with  Children 
From  Four  to  Ninety  Years  Old.  It  Can  Be 
Placed  upon  the  Phonograph  and  Works 
Well. 


haps  amuse  someone.  What  can  our  readers 
do  by  way  of  suggestions? 

Let  us  give  a few  illustrations  to  show 
just  what  we  are  after.  The  editor  has  a 
little  girl  who  used  to  be  afraid  to  go  to 
sleep  in  the  dark,  and  even  with  the  light 
burning  it  always  took  her  from  three- 
quarters  to  one  hour  to  fall  asleep.  So  the 
editor  one  day  hit  upon  a novel  means  to 
artificially  bring  about  sleep  in  a harmless 
manner.  He  took  a pasteboard  box,  as 
shown  in  the  illustration,  and  cut  a dozen 
slots  about  four  inches  long  and  about  a 
half  inch  wide  equally  spaced  apart  into 
the  cardboard.  Then  he  pasted  thin  strips 
of  colored  tissue  paper  inside  the  round 
box  so  that  the  slots  were  covered  up. 
Four  colors  were  used ; red,  white,  blue 
and  green.  The  pasting  of  these  pieces  of 
paper  was  done  so  that  the  colors  alternated 
from  slot  to  slot.  This  box  was  then 
placed  on  top  of  the  turntable  after  having 
pusht  a hole  into  the  bottom  to  fit  the  stud 
on  which  the  phonograph  records  are  so 
placed. 

An  electrical  lamp  from  a nearby  fixture 
was  hung  within  the  box  which  was  open 
at  the  top  and  the  phonograph,  after  hav- 
ing been  wound  up  was  started  at  its 
slowest  speed. 


i $50oOOHH  F1RSEES  | 

We  want  original  ideas  on  how 
to  use  a phonograph  for  other,  be- 
sides musical  purposes.  Every 
phonograph  has  a powerful  spring  | 
motor,  a regulator  and  a rotating 
turntable.  WHAT  DOES  THIS 
j SUGGEST  TO  YOU?  Read  this  f 
article  for  suggestions — and  note  | 
particularly  that  if  the  idea  is  patent- 
able  you  will  be  protected  for  two 
r years.  | 

We  will  pay  the  following  prizes:  | 


FIRST  PRIZE $25.00 

SECOND  PRIZE 15.00 

THIRD  PRIZE 10.00 


- — Editor. 


The  little  girl  whose  room  was  adjoining 
just  managed  to  see  the  rotating  box  and 
Iieing  in  a dark  room  her  eyes  were  natur- 
ally fixt  on  the  whirling  colored  box. 
After  watching  the  box  for  five  or  six 
minutes  she  usually  fell  asleep  after  which 
the  device  was  stopt  and  the  light  turned  off. 


Dancing  Toys  Attached  to  the  Top  of  a 
Phonograph  Have  Been  Very  Popular  For 
Amusing  Children.  There  Are  at  Least  Four 
or  Five  Different  Styles  on  the  Market. 

ture  showing  a different  pose  from  the 
preceding  one.  The  box  is  then  rotated 
and  the  picture  is  viewed  by  looking  into 
the  inside  thru  the  narrow  slots  which  are 
about  inch  wide  and  four  inches  high. 
As  the  box  rotates  a true  animated  picture 
is  seen  exactly  as  our  present  day  moving 
pictures.  This  movie-scope  can  be  placed 
upon  the  phonograph  turn  table  and  will 
work  very  well.  Toy  dealers  have  been 
selling  such  movie-'copes  for  some  time. 

A very  original  i a is  shown  in  our  next 
illustration  and  this  the  invention  of  Mr. 
J.  G.  Hobson  who  conducts  the  department 
What  To  Invent  in  this  publication.  Re- 
cently M.  Hobson  sent  a little  machine  to 
the  editor  and  there  seems  to  be  a great  de- 
mand for  such  a device.  Mr.  Hobson  re- 
ports that  his  factory  is  behind  with  about 
4,000  of  these  needle  sharpeners  and  that 
they  have  sold  over  50,000  so  far.  The  de- 
vice is  a small  affair  which  screws  to  the 
phonograph  and  is  for  the  purpose  of  re- 
sharpening the  worn-out  phonograph  needles 
instead  of  throwing  them  away.  The  de- 
vice is  very  simple  and  sells  at  a low  cost. 
It  consists  of  a friction  turn- wheel,  the 
shaft  of  which  has  a smalt  abrasive  stone. 
As  the  wheel  turns  this  stone  presses 
against  the  phonograph  needle  which  is  in- 
serted into  a small  top  hole  and  held  in 
place.  In  a few  seconds  the  needle  is  re- 
sharpened. In  ten  minutes’  time  a great 
many  needles  can  thus  be  r.  sharpened. 

{Continued  on  page  ;3) 


A second  idea  is  shown  in  another  one 
of  our  illustrations,  which  shows  a coon 
jigger  dancing  up  and  down  on  the  record 
and  which  may  be  bought  at  most  novelty 
stores.  At  one  time  this  was  a quite  popu- 
lar device  selling  from  about  50c  to  75c, 
and  it  is  reported  that  hundreds  and  thou- 
sands of  these  were  sold  for  the  amusement 
of  children ; thousands  are  in  use  today. 
This  device  of  course  can  be  used  while 
the  phonograph  is  playing,  or  it  can  be  used 
without  a record  using  the  rotating  turn- 
table only.  It  just  gives  an  idea  what  can 
be  done  along  such  lines. 

In  our  next  illustration  we  have  the 
movie-scope  called  the  Zoetrope.  This  toy 
is  well  known  and  was  the  forerunner  of 
the  present  day  “movies.”  It  is  simply  3 
cardboard  cylinder  open  at  the  top ; it  is 
about  seven  to  eight  inches  in  diameter  and 
about  five  inches  high.  Different  strips  of 
paper  are  placed  along  the  inner  circumfer- 
ence of  the  cylinder  and  on  these  strips 
are  printed  various  pictures  such  as  a 
jumping  cat  or  a running  horse,  each  pic- 


If Your  Little  Boy  or  Girl  Is  Afraid  of  the 
Dark,  Take  an  Old  Hat-Box,  Cut  Slots  in 
the  Sides  and  Paste  Colored  Papers  Over  the 
Slots.  An  Electric  Light  Inside  Completes 
the  Device.  Rotate  It  on  the  Phonograph. 

It  Will  Put  Any  Child  to  Sleep. 


WHENEVER  a moving  body  is 
brought  to  rest  its  energy  of  mo- 
tion or  kinetic  energy  is  trans- 
formed into  heat.  The  amount  of 
heat  evolved  depends  on  the  mass 
of  the  body  and  on  the  velocity  with  which 
it  was  moving. 

An  astronomical  example  of  this  transfer 
of  energy  of  motion  into  heat  is  afforded 
us  in  the  stoppage  of  millions  of  meteoric 
particles  daily  by  friction  with  the  earth's 
atmosphere.  These  particles  average  less 
than  a grain  in  weight  and  are  moving 
with  an  average  velocity  of  twenty-si.x 
miles  per  second  when  they  enter  our  at- 
mosphere. The  amount  of  heat  evolved 
when  these  “shooting  stars”  are  stopt  by 
friction  is  hundreds  of  times  greater  than 
would  be  afforded  by  burning  an  equal 
quantity  of  coal  in  pure  oxygen  and  is 
more  than  sufficient  to  fuse  the  most  re- 
fractory substances.  Tho  the  particles  are 
extremely  minute  the  intensity  of  their 
light  arising  from  friction  with  the  air 
makes  them  visible  to  us  at  distances  of 
sixty  miles  or  more.  Anyone  who  has  ob- 
served the  passage  thru  the  air  of  a large 
meteor,  or  fireball,  weighing  possibly  a 
pound  or  so,  knows  what  terrific  explo- 
sions are  produced  and  what  blinding 
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flashes  of  light,  indicative  of  the  tre- 
mendous amount  of  energy  suddenly  re- 
leased from  such  an  insignificant  mass. 

It  can  he  shown  by  simple  computation 
that  the  amount  of  heat  evolved  in  arrest- 
ing the  motion  of  a kilogram  of  matter 
(2.2  pounds)  entering  the  earth’s  atmos- 
phere with  a velocity  of  twenty  miles  per 
second,  is  about  125.000  calories. 

The  amount  of  heat  received  from  the 
sun  per  square  meter  of  the  earth’s  sur- 
face per  minute  is  thirty  calories,  and  if 
one  bunded  tons  of  meteoric  matter  fell 
daily  with  a velocity  of  twenty  miles  per 
second  over  every  square  mile  of  the 
earth’s  surface  as  much  heat  would  be  fur- 
nished to  us  from  this  source  alone  as  we 
receive  from  the  sunt 

In  ^•iew  of  the  fact  that  such  a tre- 
mendous amount  of  heat  is  evolved  in  ar- 
resting the  motion  of  matter  it  was  be- 
lieved at  one  time  that  possibly  the  radiant 
energ}"  of  the  sun  might  be  replenished  by 
the  falling  of  meteoric  matter  onto  its  sur- 
face. 

A kilogram  of  matter  falling  to  the  sun 
from  the  distance  of  the  planets  would  ac- 


quire a velocity  of  380  miles  per  second  by 
the  time  it  reached  the  surface  of  the  sun 
and  the  amount  of  heat  released  in  arrest- 
ing its  motion  would  be  45,000,000  calories. 
Now  the  sun  radiates  from  every  square 
meter  of  its  surface  per  minute  about  1,400,- 
000  calories,  and  computations  showed  that 
a quantity  of  meteoric  matter  equal  to  one- 
seventy-fourth  of  the  earth’s  mass,  or  a 
little  more  than  the  mass  of  the  moon, 
hurled  against  the  solar  surface  ei’cry  year 
with  a velocity  of  380  miles  per  second 
would  suffice  to  maintain  the  sun’s  energy 
of  radiation.  'VVe  may  say  in  passing  that 
this  theory  of  the  source  of  the  solar  en- 
ergy' fails  for  the  reason  that  if  such  a 
quantity  of  meteoric  matter  were  actually 
striking  the  solar  surface  yearly  it  would 
imply  that  there  existed  within  the  solar 
system  such  a tremendous  total  mass  of 
meteoric  matter  that  the  planets  as  well  as 
the  sun  would  be  bombarded  by  meteors  to 
a far  greater  extent  than  they  actually  arc 
and  thru  its  gravitational  effect  it  would 
seriously  perturb  the  motions  of  all  the 
members  of  the  solar  system.  That  a cer- 
tain small  per  cent  of  the  solar  energy  is 
replenished  by  the  fall  of  meteoric  matter 
to  the  surface  of  the  sun  there  can  he  no 
doubt,  but  it  must  be  extremely  small. 


The  Earth  Has  Past  Many  Times  Thru  the  Tail  of  a Comet,  and  This  Happened  Only  a Few  Years  Ago.  The  Tail  the  Comet, 
However,  Is  So  Fine  That  We  Were  Not  the  Wiser  for  It.  and  Only  Astronomers  Knew  That  the  Earth  Past  Thru  the  Comets  Tail. 
In  This  Illustration  Is  Shown  Graphically  What  Would  Happen  If  the  Earth  Would  Plow  Its  Way  Thru  the  Head  of  a Comet.  Such 
a Head  Measures  About  100,000  Miles  in  Diameter,  and  Is  Not  at  All  Solid  as  Has  Been  Thought  for  a Long  Time.  It  Has  Been  Cal- 
culated That  the  Head  of  a Comet  Has  Only  About  One  Hundred  Millionth  Part  of  the  Mass  of  the  Earth  and  Therefore  While  Such  a 

Collision  Would  Be  Disagreeable,  It  would  Not  Destroy  the  Earth. 

Outside  of  Doing  l.ocal  Damage  in  Various  Parts  of  the  Earth,  Killing  Cattle  and  People,  and  Wrecking  Buildings,  the  Earth  Would 
Emerge  Practically  Intact  After  Such  a Collision.  It  Is  Interesting  to  Note  That  a Head-On  Collision  With  the  Comets  Nucleus  Occurs 

Only  Once  in  Fifteen  Million  Years. 
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If  a mass  of  matter 
equal  to  that  of  the 
moon  falling  into  the 
sun  yearly  would  actu- 
ally account  for  its  en- 
tire radiation  during 
that  period,  one  can  im- 
agine what  disastrous 
results  to  the  solar  sys- 
tem would  follow  if  a 
body  the  size  of  our 
planet  were  to  fall  into 
the  sun  from  outer 
space  or  from  the  dis- 
tances of  the  planets. 

If  the  earth’s  orbital 
velocity  should  sudden- 
ly he  cninpictely  ar- 
rested, the  earth  would 
fall  to  the  sun  in  a 
period  of  sixty-four 
and  a fraction  days! 

The  sudden  stopping  of 
the  earth  in  its  orl)it 
would  he  attended  by 
a tremendous  evolution 
of  heat  and  light  and 
by  explosions  of  the 
earth  material.  Par- 
ticles of  the  earth  ma- 
terial thrown  from  the 
parent  mass  by  the 
force  of  explosions 
would  revolve  about 
the  sun  in  orbits  inter- 
secting at  the  scene  of 
the  catastrophe  and 
particles  that  were 
ejected  with  equal  vel- 
ocity would  return  at 
the  same  time  what- 
ever their  direction  of 
ejection.  The  remnant 
of  the  shattered  world 
possessing  no  velocity 
of  translation  w'ould 
fall  into  the  sun  under 
gravitational  attraction 
and  bring  about  a sec- 
ond catastrophe  by  sud- 
denly increasing  the  in- 
tensity of  the  solar 
radiation.  If  all  the 
energy  produced  by  ar- 
resting the  motion  of 
a mass  equal  to  that  of 
the  earth  and  moving 
with  a velocit\-  of  380 
miles  per  second  should 
be  instantly  available, 
it  zvonld  amount  to  as 
much  as  the  sun  radi- 
ates in  seventy-odd  years  and  would  prob- 
ably turn  our  sun  into  a Nova  (new  star) 
and  our  solar  system  into  a chaotic  nebul- 
ous mass  in  place  of  the  orderly  family  of 
planets  with  their  satellites  that  now  en- 
circle the  sun  in  orbits,  that  are  almost  per- 
fect circles  and  in  periods  of  time  that  re- 
main practically  invariable  for  millions  of 
years. 

If  the  earth  were  moving  thru  a resisting 
medium  instead  of  thru  a vacuum,  its  speed 
of  axial  rotation  would  be  gradually  di- 
minishing, just  as  the  rate  of  rotation  of  a 
spinning  top  is  continually  decreas,gd  by  the 
resistance  of  the  air,  and  as  a result  the 
length  of  the  daj^  would  he  increasing  con- 
tinually. Moreover,  the  earth’s  speed  of 
revolution  around  the  sun  would  decrease 
and  it  would  therefore  be  constrained  to 
move  in  an  orbit  of  smaller  size  and  its 
distance  from  the  sun  would  accordingly 
decrease.  In  the  course  of  ages  it  would 
draw  in  nearer  and  nearer  to  the  sun  until 
finally  it  would  be  torn  asunder  by  tidal 
strains  and  its  pulverized  remains  would 
fall  upon  the  solar  surface. 

Judging  from  the  invariability  of  the 
rates  of  axial  rotations  of  the  planets  and 
also  of  their  periods  of  revolution  around 
the  sun  there  exists  within  the  solar  sys- 
tem no  extensive  resisting  medium  that  re- 
tards to  the  slightest  degree  the  movements 


and  no  such  disturb- 
ances have  ever  been 
observed.  It  has  also 
been  observed  frequent- 
ly that  stars  have  shone 
thru  the  tails  of  comets 
and  even  in  some  in- 
stances thru  the  heads 
w'ithout  any  appreci- 
able d i m i n u t i o n of 
brightness,  tho  a few 
observers  have  sus- 
pected at  times  a slight 
decrease  in  the  bright- 
ness of  a star  when 
viewed  thru  the  head 
of  a comet. 

It  is  therefore  prob- 
able that  the  total 
quantity  of  matter  in 
the  average  comet  does 
not  exceed  one-mil- 
lionth part  of  the  mass 
of  the  earth  and  it  may 
be  far  less.  Probably 
by  far  the  greater  part 
of  this  mass  is  collected 
in  the  nucleus  and  head 
of  the  comet.  The  tail, 
which  consists  of  min- 
ute particles  driven  off 
from  the  head  by  the 
pressure  of  radiant 
light  and  electrical  re- 
pulsion, having  a dens- 
ity about  the  same  as 
that  of  the  solar  corona 
or  of  the  best  vacuum 
man  can  produce. 

The  individual  par- 
ticles in  the  nucleus  of 
the  comet  may  be  no 
larger  than  grains  of 
sand  or  the}'  may  be  of 
the  size  of  hens’  eggs, 
or  possibly  they  may 
be  ■ boulders  weighing 
tons,  separated  from 
one  another  b}'  hun- 
dreds of  feet. 

Now,  if  the  earth’s 
surface  were  weighed 
at  its  surface  piecemeal 
it  would  total  six  times 
ten  to  the  twenty-first 
power  tons — that  is,  six 
followed  Ijy  twenty-one 
ciphers  ( 6,000,000,000,- 
000,000,000,000  tons). 
Assuming  that  there  is 
in  the  nucleus  and 
denser  portions  of  the 
head  of  the  average  conwt  a quantity 

of  matter  equal  to  one  hundred-millionth 
part  of  the  mass  of  the  earth,  we  find 

that  this  gives  the  quite  considerable 

quantity  of  six  followed  by  thirteen  ciphers 
tons  for  the  amount  of  meteoric  matter 

thus  assembled.  If  we  take  as  the  diameter 
of  the  head  of  the  average  comet  one  hun- 
dred thousand  miles  and  assume  that  this 
quantity  of  matter  is  distributed  rvith  fairly 
uniform  density  thruout  a sphere  of  this 
diameter,  we  find  that  the  average  amount 
of  matter  in  the  head  per  cubic  mile  would 
be  about  one-tenth  of  a ton. 

What  would  he  the  effect  of  a head-on 
collision  of  the  earth  traveling  at  the  rate 
of  eighteen  miles  per  second,  with  the  head 
and  nucleus  of  this  comet,  which  we  will 
assume  is  traveling  at  the  rate  of  twenty- 
two  miles  per  second? 

The  relative  velocity  of  the  two  bodies  at 
the  lime  of  impact  would  be  forty  miles  per 
second ! The  earth  would  pass  thru  the 
Iftad  of  the  comet  in  a little  over  forty 
minutes.  The  forward  or  day  side  of  the 
earth  only  would  feel  the  direct  effects  of 
the  encounter.  Every  square  mile  of  this 
hemisphere  of  the  earth  would  be  bom- 
barded with  four  tons  of  meteoric  matter 
per  second  for  a period  of  two  thousand 
five  hundred  seconds  ( forty-one  and  a 
(Continued  on  page  570) 


A Distant  View  Taken  From  Space  Shows  How  the  Earth  Would  Plow  Thru  the 
Head  of  a Comet.  Note  That  the  Head  of  the  Comet  Measures  About  100,000  miles. 
It  Would  Take  About  40  Minutes  for  the  Earth  to  Traverse  Thru  the  Nucleus  of 
the  Comet  for  the  Reason  That  the  Two  Bodies  Move  at  the  Rate  of  40  Miles  per 

Second. 

of  any  of  the  planets  or  their  satellites  or 
even  the  tenuous  comets  with  one  or  two 
remarkable  exceptions. 

Enck’s  comet,  which  revolves  about  the 
sun  in  the  shortest  of  all  known  cometary 
periods,  shows  at  times  a peculiar  accelera- 
tion of  motion  of  about  two  and  one-half 
hours  in  a revolution  of  3.3  years  that  can 
be  explained  only  by  assuming  that  it  en- 
counters some  form  of  resisting  medium 
at  some  point  in  its  path.  Such  a medium 
would  be  incapable  of  checking  in  the 
slightest  degree  the  speed  of  the  more  mas- 
sive members  of  the  solar  system  and  may 
be  effective  in  slacking  the  speed  of  this 
comet  only  because  it  is  composed  of  mat- 
ter in  an  extremely  tenuous  form. 

Comets  are  in  proportion  to  their  mass 
the  bulkiest  of  all  celestial  bodies.  Their 
heads  are  anywhere  from  ten  thousand  to 
a million  miles  in  diameter,  and  their  tails, 
which  develop  only  when  they  a.re  com- 
paratively near  to  the  sun,  may  be  millions 
of  miles  in  length.  We  know  next  to  noth- 
ing regarding  the  total  mass  of  a comet 
tho  we  can  set  an  upper  limit  that  it  can- 
not exceed.  Comets  have  past  so  close  to 
the  planets  at  times  that  were  their  indi- 
vidual masses  as  great  as  one  hundred- 
thousandth  part  of  the  mass  of  the  earth 
they  would  have  produced  measurable  dis- 
turbances in  the  motions  of  the  planets 


CHEMICAL  EFFECTS  OF  LIGHT 


drogen  generator  and  fill  the  bottle  half 
full  of  hydrogen  by  displacement  of  water. 
Fill  the  remainder  of  the  space  with  chlo- 
rine, collecting  it  over  water  in  the  same 
way  as  the  hydrogen.  Be  sure  this  is  done 
in  a •well-shaded  room  and  that  no  direct 
sunlight  falls  upon  the  bottle.  Slip  a glass 
plate  under  the  bottle,  remove  it  and  tightly 
stopper  with  a solid  rubber  stopper.  Place 
it  under  a heavy  thick-walled  batterj-  jar 
raised  on  quarter-inch  blocks  from  tbe 
table.  In  front  of  this  mount  a substantial 
glass  screen.  See  Figure  1.  Have  at  hand 
a flash  powder  made  by  mixing 
equal  parts  of  magnesium  dust  and 
. pulverized  potassium  chlorate.  Place 

' > a small  qttautity  of  the  powder  on 
an  asbestos  square  at  a distance  of 


Exploding  a 
Mixture  o f 
Hydrogen 

and  Chlorine  by  the  Chemical 
Rays  cf  a flashlight.  (A  Very 
Smail  Bottle  of  the  Mixture  Is 
Placed  Under  the  Heavy  Bat- 
tery Jar  Behind  the  Glass 
Screen. 


Producing  Oxygen  By  the 
Action  of  Sunlight  on 
the,  Chlorophyl  of  Green 
^ Leaves. 


TO  a vastly  greater 
degree  than  many 
of  us  are  aware 
this  planet  and  its 
inhabitants  are  de- 
pendent upon  the  chemi- 
cal effects  of  Light  for 
the  energy  we  use  and 
th|  pleasures  we  enjo}'. 

It  ts  the  energy  transmit- 
ted in  the  chemical  rays 
of  the  sun  that  takes  the 
carbon  dioxide  breathed 
in  from  the  air,  .and  the 
water  absorbed  thru  the 
roots,  and  builds  them 
into  the  wood)'  fiber  of 
the  tree.  Many  other 
processes  of  life  and  de- 
cay are  directly  or  indi-  

rectly  dependent  upon  the 
chemical  energy  of  sunlight,  while  the 
chemical  effects  of  the  violet  rays  of  the 
spectrum  upon  the  silver  salts  of  photog- 
raphy are  among  the  marvels  of  modern 
science. 

Effect  of  Sunlight  upon  a Mixture  of 
Hydrogen  and  Chlorine:  Set  up  apparatus 
for  the  generation  of  hydrogen  and  chlorine 
in  exactly 
the  same 
way  as  w'as 
described  in 
the  article  of 
this  series 
for  July. 

Select  a 
small  thick- 
walled  bottle 
— one  hold- 
ing not  over 
two  ounces, 
for  a small 
quantity  of 
■ ■of  the  gases 
■ produces  a 
ebig  explo- 
'■  ^ion.  Fill  the 
bottle  with 
water  and 
invert  in  a 
basin  of  wa- 
ter. Then 
start  the  hy- 


Preparing 
Blue  Print 
Paper  By 
Lightly  Draw- 
i n g a Piece 
Over  the 
Sensitizing  So- 
lution. 
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At  Left: 
Making  a 
Radio  - 
graph  of 
a Key 
Placed  in 
a Book 
Which 
Lies  upon 
a Photo- 
graph i c 
P i a t e, 
Wrapt  in 
Black 
Paper. 
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six  or  eight  inches  in  front  of  the  glass 
screen.  Ignite  the  powder  with  a long  wax 
taper.  As  the  intensely  bright  white  light, 
especially  rich  in  violet  chemical  rays,  falls 
upon  the  mixture  of  gases  they  combine  with 
explosive  violence  and  the  liberation  of  great 
energy.  It  is  the  chemical  effect  of  the  violet 
rays  that  produces  the  change. 

An  interesting  modification  of  this  experi- 
ment can  be  had  by  placing  between  the  bat- 
tery jar  and  the  flash  powder  a screen  of  red 
glass.  In  this  case  the  chemical  rays  are  cut 
off  and  no  explosion  occurs.  If,  however,  a 
screen  of  blue  glass  is  used  the  gases  will 
combine  just  as  readily  as  they  did  in  the 
first  case. 

Effect  of  Sunlight  on  Cuprous  Chloride: 
Prepare  a concentrated  solution  of  cupric 
chloride  and'  immerse  in  it  a sheet  of 
polished  copper.  The  copper  wall  become 
coated  wuth  a layer  of  insoluble  cuprous 
chloride,  the  metallic  copper  rerlucing  the 
cupric  salt  to  cuprous  form.  The  cuprous 
compound  is  white  in  color.  Now  W'ash 
tl'.e  copper  in  running  water  and  place 
over  it  some  design  cut  from  heavy  pa- 
per. Upon  exposure  to  the  light  the  un- 
covered portion  will  turn  a dark  purple 
while  the  part  covered  by  the  paper  will 
remain  w'hite.  This  action  again  is  due 
to  the  chemical  effects  of  liglit. 

The  Effect  of  Sunlight  upon  Green 
Leaves:  Arrange  apparatus  as  shown  in 
Figure  2.  In  a two-liter  flask  place 
green  leaves,  not  too  closely 
packed,  and  fill  with  water  thru 
which  carbon  diox- 
ide has  been  allowed 
to  bubble  for  some 
time.  In  the  neck  of 
the  flask  insert  a 
one-holed  rubber 
stopper  carrying  a 
funnel  and  so  firmly 
prest  in  that  the  wa- 
ter will  rise  and  fill 
the  stem  of  the  fun- 
nel. Then  fill  the 
funnel  two-thirds 
full  of  water  and  in- 
vert in  it  a small  cyl- 
inder filled  with  wa- 
ter. Place  the  w'holc 
apparatus  in  strong 
sunlight  and  leave  it 
for  a few  hours. 
When  examined 
again  the  cylinder 
will  be  found  partly' 
full  of  gas.  Place  a 
glass  plate  beneath  it 
and  remove  the  cyl- 
inder in  the  usual 
way.  Upon  introduc- 
ing a glowing  splint 
into  the  gas  it  will 
burst  into  a flame, 
showing  the  gas  to 
be  oxygen.  Tb.e  same 
chemical  action  has  taken  place  here  that 
occurs  in  the  leaves  of  a growing  plant. 
The  chlorophyl  of  the  leaves,  aided  by 
the  chemical  effects  of  the  sun’s  rays  has 
caused  the  w'ater  and  carbon  dioxide  ab- 
sorbed by  the  leaves  to  unite  to  form 
cellulose,  accompanied  by  the  liberation  of 
oxygen. 

In  Nature,  plant  life  is  all  the  while 
breathing  in  carbon  dioxide  from  the  air 
and  giving  off  oxygen.  When  the  woody 
fiber  of  these  plants  decays  or  undergoes 
combustion,  carbon  dioxide  is  given  back 
to  the  atmosphere  and  oxygen  is  absorbed. 
Thus  the  carbon  and  oxygen  cycle  com- 
pletes itself. 
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Science  and  Invention  for  September, 

Blue  Printing:  One  of  the  simplest  and 

most  practical  applications  of  the  chemical 
effects  of  light  is  found  in  the  process  of 
blue  printing.  Blue  prints  are  made  by  the 
action  of  light  on  certain  salts  of  iron. 

To  learn  the  chemistry  of  this  process 
prepare  two' very  dilute  solutions  of  ferric 
chloride  and  ferrous  sulfate  respectively. 
To  each  of  them  add  a few  drops  of  a 
solution  of  potassium  ferricyanide.  Note 
that  the  color  of  the  ferric  salt  is  greenish, 
while  that  of  the  ferrous  salt  is  a deep  blue. 

Now  prepare  a test  tube  of  dilute  ferric 
chloride  solution  and  add  to  it  3 or  4 
cubic  centimeters  of  a saturated  solution 
of  oxalic  acid  and  a few  drops  of  potassium 
ferricyanide  solution.  Mix  thoroly  and 
expose  the  test  tube  to  strong  sunlight. 
Almost  immediately  you  will  observe 
streaks  of  blue  color  in  the  tube,  and  very 
shortly  the  solution  will  have  changed  to 
a deep  blue  thruout.  It  is  evident  from 
these  tests  that' the  ferric  salt  has  been 
reduced  to  ferrous  form,  for  the  ferric 
salt  does  not  give  a blue  color  with  potas- 
sium ferricyanide. 

To  show  that  light  is  essential  to  this 
change  prepare  another  test  tube  exactly 
similar  to  the  previous  one,  but  this  time 
keep  it  in  the  dark.  No  change  of  color 
will  be  observed. 

To  make  a blue  print  on  paper  prepare 
a mixture  of  a dilute  solution  of  ferric 
chloride  and  a saturated  solution  of  oxalic 
acid,  using  3 parts  of  ferric  chloride  to  1 
of  oxalic  acid.  Place  the  mixture  in  a 
tray  and  in  another  tray  prepare  a dilute 
solution  of  potassium  ferricyanide.  Place 
these  trays  in  a dimly  lighted  room.  Then 
secure  some  good  quality  of  unglazed 
paper  and  taking  a square  3 by  4 inches, 
draw  it  lightly  across  the  surface  of  the 
ferric  chloride  and  oxalic  acid  solutions. 
Place  in  the  center  of  it  a coin  or  some 
other  opaque  object  and  expose  to  the  sun 
light  for  two  or  three  minutes.  Upon 
lloating  the  paper  face  down  on  the  solu- 
tion of  potassium  ferricyanide  a blue  color 
will  appear  over  the  surface  except  in  the 
center  where  the  opaque  object  was  placed. 

Preparation  of  real  Blue  Print  Paper: 
First  prepare  two  solutions  as  follows : 


Solution  I 

Ferric  ammonium  citrate.  ...20  grams 

Water  100  cc. 

Add  ammonium  hydroxide  until  a 
decided  color  appears. 

■Solution  II 

Potassium  ferricyanide 20  grams 

Water  100  cc. 

Make  a mixture  of  equal  parts  of  the 


two  solutions  and  to  10  parts  of  the  mix- 
ture add  3 parts  of  a saturated  solution 
of  oxalic  acid. 

In  a dark  room  draw  squares  of  good 
quality  unglazed  paper  across  the  surface 
of  the  prepared  mixture,  distributing  it  as 
evenly  as  possible  and  keeping  the  upper 
side  of  the  paper  from  getting  wet.  Dry 
these  squares  of  paper  in  the  dark.  Press 
them  if  you  like  between  the  pages  of  some 
Urge  book  and  they  will  be  ready  for  use. 
The  paper,  like  all  blue  print  paper,  will 
have  a greenish  cast  when  freshly  ^)repared 
and  before  exposing  to  the  light. 


Potassium 

\ 

Silver 
^ nitrate 

■ 

■ 

< 

U 

1 

n 

m ^'9-^ 

Figure  3 — Apparatus  From  Which  to  Meas- 
ure Solutions  for  the  Preparation  of  Silver 
Bromide 
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Place  upon  the  paper  some  opaque  object 
and  expose  to  the  light  for  a few  minutes. 
A bluish  tinge  will  begin  to  appear.  Then 
immerse  the  paper  in  water  and  a deep  blue 
will  at  once  come  wherever  the  paper  has 
been  exposed  to  the  light.  Wash  the  print 
long  enough  to  remove  the  sensitive  salts 
from  the  unexposed  part.  Then  dry  and 
the  impression  will  be  permanent. 

Silver  Salts  in  Photography:  To  learn 

ihe  action  of  light  on  silver  salts  and  the 
chemical  action  which  takes  place  in  the 
developing  and  “fixing”  of  a plate,  film  or 
print  four  solutions  will  be  reejuired  as 
follows ; 

Silver  nitrate — 17  grams  per  liter  of 
water. 

Potassium  bromide — 36  grams  per  liter  of 
water. 

Hypo— 250  grams  of  sodium  thio-sulfate 
per  liter  of  water. 

Developer — 10  grams  hydrochinone,  20 
grams  sodium  sulfate,  1 gram  potassium 
bromide,  1 gram  citric  acid,  20  grams 
sodium  carbonate. 

Keep  the  silver  nitrate  and  developer  in 
dark  colored  bottles  or  in  a dark  room. 

Wrap  a test  tube  in  heavy  dark  paper 
and  fill  it  one-fourth  full  of  water.  Then 
either  from  burettes,-  as  in  Figure  3,  or 
small  measuring  cylinders  add  1 cc.  each 
of  silver  nitrate  and  potassium  bromide 
solutions.  This  will  precipitate  suspended 
silver  bromide.  Mix  well  by  very  gentle 
shaking  and  carrying  the  test  tube  to  a 
window  remove  the  paper  and  expose  the 
silver  bromide  to  the  action  of  the  sunlight 
for  a few  minutes.  In  doing  this  turn  the 
test  tube  about  and  gently  shake  it  so  as 


Figure  2 — Liberating  Oxygen  From  Green 
Leaves  by  the  Action  of  Chlorophyl  and  Sun- 
light 


to  expose  all  parts  equally.  If  there  is 
no  organic  matter  present  there  should  be 
but  little  discoloration. 

Now  add  about  5 cc.  of  the  developer  to 
the  exposed  bromide  and  allow  the  action 
to  continue  for  two  minutes.  Note  the 
darkening  of  the  contents  of  the  tube. 
Then  add  10  cc.  of  the  hypo  and  shake  the 
tube  well.  Hold  it  to  the  light  and  you 
w'ill  notice  that  the  contents  are  no  longer 
opaque,  but  that  little  fine  black  particles 
seem  to  be  floating  in  the  liquid.  These 
are  particles  of  metallic  silver. 

In  order  to  convince  yourself  of  the 
necessity  of  light  in  bringing  about  this 
action  prepare  another  test  tube  of  silver 
brornide,  keeping  it  well  protected  from 
the  light,  and  add  5 cc.  of  developer.  Keep 
the  tube  in  the  dark  for  five  minutes  and 
then  add  hypo  as  before.  You  will  observe 
that  the  silver  bromide  entirely  dissolves 
and  that  there  is  no  reduction  of  metallic 
silver. 

The  chemical  action  of  light  in  photog- 
raphy is  simply  this  : The  sunlight  initiates 

a latent  change  in  the  silver  salt,  not  appar- 
ent to  the  eye,  but  one  which  the  developer 
is  capable  of  taking  up  and  continuing. 
This  latent  change  undoubtedly  consists  in 
the  reduction  of  an  infinitesimal  amount  of 
metallic  silver  and  this  acts  as  a so-called 
“catalyzer”  to  start  the  action  of  the  de- 
veloper. On  a film  or  plate  the  amount  of 
silver  deposited  will  be  in  proportion  to 


the  intensity  of  the  light  falling  upon  it. 
Therefore  those  portions  of  the  film  upon 
w'hich  are  focused  the  white  parts  of  the 
object  will  be  dark  and  vice  versa.  Hence 
we  have  a negative.  In  the  printing  of  the 
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Figure  1 — Exploding  Hydrogen  and  Chlorine 
by  the  Chemical  Effects  of  Rays  of  a Flash- 
light. A Small  2-ounce  Bottle  Containing 
the  Gases  Is  Placed,  as  Shown,  Under  a 
Strong  Glass  Jar  Behind  a Protective  Glass 
Screen,  the  Jar  Being  Raised  on  Wooden 
Blocks 

negative  these  lights  and  shades  are  again 
reversed  and  the  result  is  a positive.  The 
silver  bromide  is  made  wonderfully  more 
sensitive  by  the  presence  of  organic  matter, 
as  gelatine. 

Photographing  without  a Camera:  At 

first  thought  a proposition  of  this  sort 
seems  impossible,  but  as  we  shall  see  it  is 
not.  For  this  work  it  will  be  necessary 
for  you  to  obtain  from  a dealer  in  photo- 
graphic supplies  a dozen  sheets  of  “self 
toning”  paper.  One  excellent  kind  of  such 
paper  is  known  as  “Aristotype”  paper. 
Self  toning  paper  requires  no  developer. 
It  prints  out  in  the  sunlight  and  needs 
only  to  be  placed  in  the  fixing  bath  afrid 
then  washed.  To  learn  its  action  hold  a 
small  piece  in  the  sunlight.  It  will  begin 
to  darken  almost  immediately  and  quickly 
■change  to  a deep  brown  color.  But  the 
part  covered  by  your  thumb  will  remain 
white. 

Now  suppose  you  want  to  make  a repro- 
duction of  some  picture  in  a book.  SeJ|ct 
a picture  which  is  white  on  the  revise 
side  of  the  sheet,  having  no  printingj^or 
pictures  on  that  side.  If  you  will  hold  j^His 
up  to  the  light  with  the  white  side  to-\rard 
you,  you  will  notice  that  the  picture  .can 
be  clearly  seen  thru  the  paper.  The  4%ht 
passes  thru  the  white  portion  more  readily 
than  it  does  thru  the  picture  itself. 

To  make  a picture  place  a sheet  of  the 
self  toning  paper  underneath  it  with  the 
glossy  side  up  and  over  the  two  place  a 
piece  of  glass.  Now  put  your  book,Jn„,lhe 
bright  sunlight  and  leave  it  expose  Tor 
five  to  ten  minutes,  according  to  the  thick- 
ness of  the  paper  and  the  brightness  of 
the  light.  Upon  removing  the  paper  you 
will  find  a clear  print  of  the  picture.;;  But 
in  order  to  keep  it  from  oecoming'  dark 
all  over  you  must  fix  it.  Therefore  im- 
merse it  for  ten  minutes  in  a hypo  bath. 
Then  wash  it  and  dry  it.  This  print,  how- 
ever, will  be  a negative.  In  order  to  get 
a positive  place  the  negative  face  down 
on  another  piece  of  the  self  toning  paper 
and  expose  it  to  the  sunlight  as  before. 
Then  fix  it,  wash  it  and  dry  it. 

Self  toning  paper  contains  silver  chloride 
suspended  in  egg  albumen. 

Making  an  X-Ray  Pieture:  If  you  have 

a spark  coil  that  will  give  a 2 to  S inch 
spark  you  will  be  able  to  use  it  on  an 
X-ray  tube.  The  expense,  too,  of  a small 
or  medium  sized  X-ray  tube  is  not  pro- 
hibitive. The  photographic  action  of  the 
rays  given  off  from  the  cathode  of  an 
X-ray  tube  is  among  the  most  marvelous 
of  all  the  chemical  effects  of  light. 

Set  up  your  apparatus  in  a dark  room 
in  accordance  with  the  accompanying 
photo.  So  mount  the  X-ray  tube  that -the 
X-rays  will  be  thrown  down  upon  the  table 
(Continued  on  page  533) 
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OME  time  ago,  while  on  a visit  to 
Washington,  D.  C.,  the  writer  had 
the  pleasure  of  visiting  the  radio  and 
electrical  laboratory  of  Dr.  James 
Harris  Rogers, 
the  inventor  of  the  new 
world -famed  under- 
ground and  undersea 
radio  system,  whereby 
the  antenna  wires  are 
buried  underground  or 
laid  under  water,  in- 
stead of  being  elevated 
above  the  earth. 

While  visiting  Dr. 

Rogers’  laboratory,  the 
writer  was  greatly  im- 
prest with  several  large 
machines  having  giant 
fly-wheels  mounted  in 
them,  as  well  as  type- 
writer keyboards,  per- 
forated tape  reels  and 
several  other  electrical 
devices,  and,  upon  in- 
quiring of  the  good 
doctor,  the  latter  inter- 
estingly explained  how 
he  had  developt  this,  his  rapid  printing  tele- 
graph, a good  many  years  ago,  and  how  it 
had  transmitted  the  first  printed  telegraph 
letters  between  Baltimore  and  Washington 
on  March  14,  1895. 


successful  trials  on  long  circuits)  demon- 
strated what  a great  amount  of  research 
work  had  to  be  devoted  to  the  development 
of  such  a system  in  order  that  the  various 
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Set  of  Insulated  Metallic  Fingers  Making 
Contact  Thru  the  Perforations  Onto  the 
Metal  Drum,  as  the  Tape  Moved  Along. 

Altho  you  will  not  find  mention  of  the 
Rogers  Printing  Telegraph  System  even 
in  the  most  elaborate  and  sumptuous  ref- 
erence books  on  telegraphy,  probably  (at 
least  in  those  with  which  the  writer  is 
familiar)  it  is  of  remarkable  interest,  both 
to  the  experimenter  and  to  those  who  like 
to  read  the  true  history  of  the  advance  of 
electricity,  to  learn  how  simply  Dr.  Rogers 
eventually  worked  out  his  system. 

’ The  accompanying  illustrations  will  aid 
in  showing  how,  with  eight  simple  marks 
or  characters  on  his  magnetic  printing  ma- 
j chine,  he  was  able  to  form  any  letter  of 
the  English  alphabet,  as  the  sample  of 
printing  herewith  clearly  shows.  A close 
study  of  the  letters  in  this  facsimile  mes- 
sage (as  transmitted  over  the  Rogers  sys- 
tern  for  considerable  distances  and  for 
!;  which  purpose  a corporation  was  formed 
f over  a quarter  of  a century  ago  to  install 
i,  this  system  thruout  the  country,  after  many 
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A Good  Idea  of  Just  Plow  the  Different  Letters  of  the  Alphabet  Are  Formed  by  the 
Rogers  Eight-Character  Type.  This  Message  Was  Sent  From  Washington  to  Balti- 
more by  the  Rogers  System. 


component  parts  of  each  letter  could  be 
transmitted  over  a single  telegraph  wire 
with  “earth  or  full  metallic  return  circuit 
at  a very  high  speed.  We  will  content 
ourselves  with  a consideration  of  a simple 
working  system  of  the  Rogers  type,  which 
may  be  experimentally  used  by  amateur 
telegraphers  and  which  may  prove  useful 
to  those  interested  in  electrical  and  wire- 
less typewriters. 

It  may  be  said  here  that  in  the  complete 
Rogers  Rapid  Printing  Telegraph  System 
he  employed  heavy  rotating  wheels  which 
carried  contacts  around  stationary  com- 
mutators or  segmental  switches  mounted 
on  the  machines,  each  of  the  segments  con- 
necting to  a different  pair  of  electro- 
magnets actuating  a certain  mark  or  part 
of  the  letter  on  the  printing  head.  In 
order  that  the  successive  signals  should 
be  transmitted  and  received  at  the  proper 
fraction  of  a minute,  Dr.  Rogers  devised 
a simple,  yet  effective,  spark  synchroniser, 
whereby  the  two  machine^  could  be  oper- 
ated in  absolute  synchronism. 

The  signals  were  not  transmitted  by  hand 
to  write  or  print  each  component  part  of 
a letter,  but  were  transmitted  at  very  high 


speed  over  the  telegraph  circuit  by  means 
of  a perforated  paper  tape,  such  as  shown 
at  Fig.  1.  The  transmitting  current  was 
past  thru  the  various  contact  fingers  on 
to  a metal  drum  thru 
the  perforations  in  the 
paper  tape,  this  tape 
having  been  previously 
perforated  by  a key- 
board machine  resem- 
bling the  typewriter. 

The  experimenter 
will  not  be  interested  in 
all  these  elaborate  ap- 
paratus, but  undoubted- 
ly will  find  of  construc- 
tional and  historical 
interest  the  simplest 
working  form  of  such 
a machine,  even  tho  he 
has  to  push  a different 
key  to  actuate  each  of 
the  eight  type-bar  mag- 
nets. A simple  trans- 
mitting keyboard  can 
be  constructed  of  wood, 
with  ordinary  small 
strap  keys  fastened  on 
to  it,  as  shown  at  Fig.  2.  There  are  nine 
keys  instead  of  eight,  the  last  key  being  used 
to  space  the  letters  after  each  individual 
letter  has  been  corrfpletely  formed.  To  use 
this  system  the  embryo  operator,  who,  of 
course,  thoroly  memorizes  the  different  po- 
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A -I’lan  view  of  type  arms, 
n-  Face  of  type  magnified 

Fig.  4 — How  the  Eight  Pairs  of  Electro- 
magnets and  Type  Bars  Are  Arranged  on 
the  Rogers  Printing  Telegraph.  Also  Close- 
Up  View  of  Type  Components. 


The  Experimenter  Can  Make  a Simple  Key- 
board For  a Printing  Telegraph  After  the 
Fashion  Illustrated.  Each  Key  Prints  One 
Part  of  the  Eight-Character  Composition, 
with  One  Key  For  “Spacing.” 

sition  of  the  eight  component  parts  of  the 
type-printer,  by  having  these  placed  either 
in  front  or  in  back  of  each  key,  as  shown 
at  Fig.  2,  he  will  soon  be  able  to  gain 
quite  a headway  in  transmitting  the  proper 
sequence  of  currents  over  the  cat^e  line 
to  the  receiving  station. 

The  system  may  look  quite  complicated 
when  looking  at  the  diagram.  Fig.  3,  but 
many  house  and  office  telephone  systems  are 
many  more  times  complicated  than  this, 
indeed,  and  but  nine  wires  are  required  in 
the  cable.  This  may  even  be  ordinary 
double  cotton-covered  magnet  wire,  about 
No.  20  gage,  or  even  finer,  if  fairly  high 
voltage  is  available,  or  twenty  to  thirty 
volts.  Of  course,  the  longer  the  cable,  the 
greater  the  voltage,  and  the  proper  voltage 
can  be  determined  by  trial  or  by  calculation, 
taking  into  consideration  the  ohmic  resist- 
ance of  the  line.  For  ordinary  telegraphic 
voltages,  the  type-bar  actuating  magnets. 
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of  which  eight  pairs  are  required,  can  easily 
be  made  or  may  be  ordinary  telegraph 
sounder  magnets.  The  nine-bladed  revers- 
ing switches  throwing  the  connections  from 
“send”  to  “receive”  may  be  easily  con- 
structed either  in  the  form  of  a drum 
switch,  or  else  from  small  pieces  of  copper 
bar  about  one-quarter  inch  by  one-sixteenth 
inch  mounted  on  an  insulating  rod,  such  as 
wood,  fiber,  etc.,  and  provided  with  a han- 
dle at  the  end,  in  the  manner  shown. 

The  nine  cable  wires  at  each  station  are 
secured  thru  flexible  cord,  such  as  small 
lamp  cord,  to  the  nine  moving  blades  of 
the  reversing  switch  in  either  case.  Ordi- 
nary small  size  switch  jaws  or  contacts 
could  be  purchased  from  any  electrical  sup- 
ply house  and  these  can  be  suitably  mounted 
on  either  side  of  the  switch,  and  each  side 
of  the  nine  contacts  connected,  respectively, 
to  the  magnets  and  spacer  relay  of  the 
receiving  apparatus,  and  also  to  the  nine 
keys  of  the  transmitter  keyboard. 

We  find  it  interesting  to  next  consider 
the  arrangement  of  the  printing  head,  with 
its  various  electro-magnets  for  controlling 
their  respective  components  of  the  letters, 
as  shown  at  Figs.  4 and  5.  The  simple 
eight-character,  magnetically  operated  print- 
ing head  devised  and  used  by  Dr.  Rogers 
marks  the  earliest  successful  rapid  printing 
telegraph,  see  Fig.  4. 

A later  development  comprising  ten  char- 
acters and  ten  pairs  of  electro-magnets  for 
operating  each  type-bar  is  shown  at  Fig.  5. 
In  the  lower  part  of  Fig.  5,  or  in  the  side 
view,  may  be  seen  a spacing  relay  which 
also  rotates  the  typewriter  ribbon  drum 
so  as  to  keep  the  ribbon  moving  in  one 
direction  or  the  other,  the  same  as  on  a 
typewriter,  and  this  causes  a fresh  surface 
of  the  ribbon  to  be  successively  presented 
before  the  type. 

A very  good  arrangement  of  the  type- 
writer ribbon  and  relay  for  spacing  the 
letters  or  advancing  the  paper  tape,  etc., 
is  shown  at  Fig.  6.  The  paper  tape  is  here 
held  on  a freely  moving  reel,  the  same  as 
on  the  regular  telegraph  tape  registers,  this 
tape  passing  along  underneath  the  type- 
bars,  each  of  the  eight  type  members  being 
centrally  supported  at  a common  focus  or 
center,  as  shown  in  Figs.  4 and  5.  A 
spring  or  electric  motor  may  be  easily 
rigged  up  to  turn  the  fiber  or  other  roller, 
which  can  be  moved  into  or  out  of  contact 
with  the  idler  roller,  so  as  to  bind  the 
paper  tape  between  them  and  pull  it,  when- 
ever the  spacer  relay  causes  the  two  rolls 
to  be  prest  together,  as  becomes  clearly 
evident  upon  inspection  of  Fig.  6.  It  is 

best  to  place  a guide  plate  with  a hole  in 

it  slightly  larger  than  necessary  to  accom- 
modate all  of  the  type  members  just  over 
the  back-up  plate  and  in  front  of*the  mov- 
ing paper  tape,  the  same  as  on  modern 
typewriters.  This  helps  to  prevent  the  rib- 
bon from  smudging  the  paper.  As  shown 
in  the  apparatus  at  Fig.  5,  the  spacer  relay 
may  be  arranged  so  as  to  have  its  arma- 
ture operate  a pawl  or  ratchet  acting  on 

one  or  the  other  of  the  typewriter  ribbon 
reels,  or  a gear  fastened  to  the  latter,  so 
as  to  continuously  move  the  ribbon  'for  the 
purpose  aforementioned. 


The  operation  of  the  system  will  now  be 
quite  clear,  here,  we  believe.  For  instance, 
if  you  wish  to  transmit  a letter  from  Sta- 
tion A to  Station  B (at  Fig.  3),  then  the 


A operator  throws  his  nine-blade  reversing 
line  switch  to  the  “send”  position  to  call 
the  B operator  (the  line-reversing  switches 
are  always  left  in  the  receiving  position 
normally)  by  sending  Morse  code  signals 
or  any  prearranged  dot  or  dash  combina- 
tion of  signals  by  means  of  the  spacer  relay 
and  its  corresponding  No.  9 key.  But  as 


Fig.  5 — A Rogers  Type  Printing  Telegraph 
Having  10  Characters  Instead  of  8,  Together 
with  10  Pairs  of  Operating  Electromagnets, 
"Spacing”  Relay  Magnets,  Paper  Reel  For 
Tape,  Etc. 

the  B Station  apparatus  is  normally  always 
in  readiness  to  receive  messages,  it  is  not 
necessary  to  call  the  B operator  unless  de- 
sired. The  A operator  will  then  proceed 
as  follows : Suppose  the  letter  “I”  is  to 

be  reproduced  on  the  tape  at  the  receiving 
end  of  the  line,  he  would  then  have  to 
press  the  key  No.  5,  corresponding  to  the 
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long  central  line  of  the  type  members ; the 
letter  “U”  will  be  composed  of  the  No.  5 
line,  and  then  imprint  4 and  then  5 ; the 
letter  “N”  is  composed  of  number  5,  then 


1 and  8,  then  character  5 again.  With  a 
little  ingenuity  this  system  can  be  worked 
out  and  adapted  to  many  different  require- 
ments which  the  average  electrical  experi- 
menter may  have  in  mind. 

One  of  the  things  which  has  not  been 
worked  out  in  the  arrangement  shown  at 
Fig.  3 and  on  which  the  experimenter  can 
exercise  some  good  gray  matter  is  the  de- 
velopment of  an  accurate  interlocking  and 
spacing  arrangement,  so  that  he  can  form 
the  letters  properly  without  too  great  a 
space  in  between  them  or  between  the  com- 
ponent parts  of  the  letter,  and  also  a scheme 
whereby  he  has  a tell-tale  system  so  as  to 
know  just  how  the  letter  looks  which  he 
has  printed  in  this  way.  In  other  words, 
like  the  ordinary  telegraph  system,  where 
the  home  station  sounder  clicks  out  the 
dots  and  dashes  as  the  operator  transmits 
the  message. 

Those  who  are  particularly  interested  in 
the  complete  operation  of  the  Rogers  Print- 
ing Telegraph  System  and  the  method 
whereby  the  transmitter  and  receiver  in- 
struments were  synchronizeiff.  and  main- 
tained in  synchronism,  and  also  the%iethod 
of  perforating  the  paper  tape  with  the 
proper  sequence  of  signals  in  order  that 
the  correct  and  consecutive  impressions  of 
the  type  characters  are  formed,  will  do  well 
to  look  up  some  of  the  patents  on  this 
system.  Dr.  Rogers  originally  discovered 
and  provided  a simple  synchronizing  means 
between  the  transmitting  and  receiving  in- 
struments, placed  at  the  opposite  ends  of 
long  telegraph  lines,  and  which  proved  very 
successful  in  their  trials,  which  consisted:’ 
in  causing  each  motor  at  every  revolution 
to  record  its  movements  on  the  rim  of  the 
opposite  revolving  wheel  by  the  appear^ 
ance  of  an  electric  spark,  this  furnishing 
the  visual  indication  of  the  synchronous  or 
non-synchronous  position  of  the  motors. 
The  U.  S.  Patent  covering  this  most  in- 
genious invention  bears  the  number  358,753. 

The  electrical  apparatus  for  punching 
holes  in  the  paper  tape  and  which  is  ad- 
justable to  any  ordinary  typewriting  ma- 
chine bears  U.  S.  Patent  No.  412,001.  Pat- 
ent No.  420,358  covers  the  printing  device 
made  of  eight  primary  type  members  and 
electro-magnets  for  actuating  the  same  in 
the  manner  outlined  in  the  present  article. 
Patent  No.  524,118  describes  the  automatic 
moving  carriage  which  holds  and  turns  the 
paper  page ; also  many  improvements  in 
the  manner  of  operating  the  eight  type  arms 
with  a single  electric  relay,  instead  of  one 
relay  for  each  type  arm.  Those  interested 
in  machines  of  this  type  will  do  very  well 
indeed  to  procure  copies  of  these  patents 
from  which  they  will  learn  a great  deal. 


Fig.  6 — Working  Diagram  Showing  the  Principal  Parts  of  the  Printing  Tele- 
graph, Here  Described,  in  Detail.  Only  One  of  the  Eight  Printing  Type  Bars 
Is  Shown  For  the  Sake  of  Simplicity. 


Se//  mre  or  re/ephone  cab/e 


Fig.  3 STATION-B- 

fpr//7  return  dreu//-^ 

Fig.  3 — Simplified  Circuit  For  Printing  Telegraph  of  the  Rogers  Type.  Each 
Part  of  the  Letter  Is  Formed  by  Pressing  the  Proper  Strap  Keys  at  the 
Transmitting  Station,  the  “Receiver”  Being  Switched  Into  Circuit,  of  Course. 


Today,  the  phonograph  or  talking 
machine  has  become  so  much  simpli- 
fied and  standardized,  and  there  are 
such  a great  variety  of  parts  avail- 
able on  the  market,  that  many  people 
have  found  great  pleasure  in  building  their 
own  phonographs. 

In  the  present  article,  the  writer  will  en- 
deavor to  present  the  practical  aspects  of 
building  one’s  own  phonograph,  which  he 
has  learned  thru  considerable  experience  in 
building  several  of  his  own,  one  of  which 
is  used  for  parlor  use  and  two  others  for 
laboratory'  experimental  work,  where  "looks 
don’t  count.’’ 

One  of  the  main  things  to  be  considered 
in  building  your  own  phonograph,  usually, 
is  that  you  do  not  want  a cheap  looking 
machine  so  far  as  external  appearance  is 
concerned,  if  it  is  to  be  used  in  the  parlor 
or  living  room  for  family  entertainment.' 
It  is  very  simple  now  to  purchase  a small 
table  cabinet  at  a cost  of  a few  dollars,  up 
to  a full  size  50"  floor  cabinet  with  sound 
chamber  already  built  in  it  for  the  price  of 
anywhere  from  $25.00  up  to  $50.00  or  more, 
depending  upon  how  ornate  a cabinet  you 
may  desire.  Then  to  tickle  the  heart  of  the 
"how-to-make-it’’  bug,  there  are  dozens  of 
different  makes  of  motors,  tone  arms  and 
what  not,  available  from  numerous  dealers. 

However,  an  effort  will  be  made  in  the 
present  treatise  to  provide  sufficient  instruc- 
tion and  detail  so  that  those  who  like  to 
feel  the  real  thrill  and  enjoymnt  of  build- 
ing the  "whole  works’’  and  perhaps  the 
cabinet  too,  can  do  so ; as  the  only  things 
you  cannot  make  just  yet.  are  the  records. 

SOMETHING  ABOUT  PHONOGRAPH  MOTORS. 

A typical  high  grade  phonograph  motor 
is  shown  at  Fig.  1,  and  if  you  are  not  al- 
ready familiar  with  the  operating  features 
of  such  a motor,  you  can  learn  a great  deal 
by  carefully  studying  this  drawing.  Prac- 
tically all  regular  phonograph  motors  are 
of  the  spring  propelled  type,  and  contain 
anywhere  from  one  to  four  or  more  barrels 
or  cylinders  in  which  are  placed  powerful 
steel  springs  about  the  size  of  those  in  an 
8-day  clock,  but  somewhat  longer,  which 
are  packed  in  grafite  and  oil.  The  power 
is  transmitted  from  the  springs  once  they 
have  been  wound  by  means  of  the  handle 
and  ratchet  in  the  well-known  manner,  to 
a train  of  toothed  gears  and  which  include 
an  automatic  sf>ccd  governor  and  regulator. 
Details  of  this  speed  governor  which  you 
may  want  to  build  yourself,  if  you  already 
have  some  other  form  of  power  such  as 
an  electric  motor  or  a gravity  motor  for  the 
purpose  of  rotating  the  turn-table,  are 
given  at  Fig.  2. 

Phonographs,  like  every  other  piece  of 
machinery,  should  be  kept  oiled  at  all  of 
the  bearing  points  and  about  once  a year 
it  is  well  to  see  that  the  springs  are  thoroly 
lubricated  and  packed  in  grafite  and  oil, 
which  mixture  is  available  from  phonograph 
manufacturers.  New  springs  are  also  avail- 
able from  these  companies  or  thru  phono- 
graph dealers.  It  is  important  to  note  in 
connection  with  the  phonograph  motor 
shown  at  Fig.  1,  that  the  main  turn-table 
shaft  doesn’t  rest  on  its  regular  shoulder 
bearing,  but  has  a foot-step  or  pivoted  bear- 
ing placed  under  it,  which  is  fastened  to  the 
main  frame. 

It  is  surprising  what  a difference  this 
makes,  as  the  writer  found  in  improving  a 
small  spring  motor  which  he  used  in  his 
first  experimental  machine.  When  the 
motor  would  run  a 10-inch  record  scarcely 
at  all,  the  same  motor  ran  off  the  record  in 
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fine  style,  when  a polisht  steel  plate  bearing 
was  rigidly  secured  under  the  lower  end  of 
the  main  turn-table  shaft,  the  end  of  this 
shaft  being  rounded  off  or  crown  shaped 
And  of  course,  if  you  take  the  trouble  to 
make  a cup-shape  bearing  under  the  shaft, 
and  place  a ball-bearing  on  it,  you  will  get 
still  better  results. 

With  regard  to  the  automatic  speed  regu- 
lator and  governor  you  will  soon  learn,  if 
you  are  not  already  familiar  with  phono- 
graph matters  and  phonographs  in  general, 
that  one  of  the  most  important  things  is 
that  the  speed  of  the  turn-table  must  be  as 
constant  as  possible,  and  further — that  you 
will  want  to  change  the  speed  now  and  then 
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MAKING  PHONOGRAPHS 

TO  build  your  own  phonograph,  may  | 

sound  like  a very  difficult  problem  to  i 

those  who  have  never  experimented  | 

r in  this  direction  before,  but  once  you  | 

^ have  started  and  succeeded  in  building  | 

your  first  model,  you  will  find  it  one  of 
the  most  fascinating  and  interesting  en-  \ 

deavors  you  have  yet  ventured  into.  Just  [ 

to  build  your  own  phonograph  is  not  the  1 

whole  story,  as  there  is  a good  opportu-  \ 

nity  to  build  phonographs  for  others.  = 

There  is  one  fine  feature  about  building  \ 

your  own  phonograph  today,  and  that  is  | 

you  do  not  have  to  experiment  and  de-  | 

velop  your  own  motor,  or  in  fact  your  = 

own  tone  arm  or  anything  else  among  the  | 

machine  parts  proper,  as  these  can  be  | 

readily  obtained  from  the  innumerable  | 

phonograph  supply  companies  advertis-  | 

ing  in  this  and  other  publications.  \ 

The  future  of  the  phonograph  is  thoroly  | 

assured,  but  not  with  the  present  type  of  | 

machine,  it  is  prophesied  by  scientists  | 

and  engineers;  who  predict  that  the  talk-  | 

ing  machine  of  tomorrow  will  be  a mar-  i 

velous  mechanism  indeed,  not  only  for  its  | 

simplicity  but  for  its  purity  of  note  and  | 

fidelity  of  reproduction  of  the  human  | 

voice.  The  experimenter  of  today,  there-  | 

^ fore,  has  one  of  the  finest  opportunities  I 

i ever  given  to  anyone  to  invent  something  f 

E “real  new”  in  the  realm  of  talking  ma-  \ 

I chines.  The  present  talking  machine  is  | 

= not  perfect  by  any  means,  and  the  “germ”  | 

I of  the  perfect  talking  machine  which  | 

I everyone  desires,  has  yet  to  be  discovered.  | 


for  various  records.  The  average  speed 
for  flat  disc  type  records,  is  about  68  revo- 
lutions per  minute.  This  can  be  timed 
either  by  means  of  a speed  indicator  held 
in  contact  with  the  center  stud  of  the  turn- 
table as  it  revolves,  or  else  by  placing  a 
chalk  mark  on  the  felt  cover  of  the  turn- 
table and  counting  the  revolutions  for  a 
half  or  full  minute  by  means  of  your  watch. 
If  you  cannot  procure  a governor  to  use 
in  connection  with  your  electric  or  gravity 
motor,  or  perhaps  to  regulate  the  spring 
motor  such  as  that  from  a large  discarded 
clock  movement,  etc.,  you  can,  with  a little 
ingenuity,  readily  build  one.  Details  of  the 
standard  three-ball  governor  are  shown 
clearly  at  Fig.  2. 

Two  brass  collars  are  usually  made, 
which  fit  the  shaft  with  a very  even  clear- 
ance. One  of  these  has  a set  screw  threaded 
thru  it  so  that  it  can  be  secured  tightly  to 
the  governor  shaft,  while  the  other  collar 
has  a perfectly  flat  brass  or  steel  disc  about 
1/16"  thick  and  ll^"  in  diameter,  rigidly 
secured  to  it.  Both  hubs  should  have  three 


spots  filed  on  them  at  exactly  120  degrees 
apart,  and  three  holes  drilled  and  threaded 
in  each  for  about  No.  6-32  thread  machine 
screws,  to  be  used  to  hold  the  ends  of  the 
three  steel  governor  springs  as  shown  in 
the  figure.  For  a small  size  governor,  these 
springs  may  be  pieces  of  corset  steel,  etc., 
and  may  measure  about  5/32"  in  width  by 
1/64"  thick.  The  weights  on  them  may  be 
round  or  of  cylinder  shape  and  if  made  of 
lead.^^steel  or  iron,  they  may  measure  about 
7/16"  in  diameter  by  3/16"  in  thickness. 
These  weights  must  be  secured  to  the  exact 
center  of  the  three  governor  springs,  either 
by  riveting  or  by  means  of  a 6-32  screw 
threaded  into  the  weights. 

The  speed  control  lever  with  its  felt  brush 
is  shown  clearly  in  the  drawing  and  this 
])resents  no  difficulty  in  construction.  The 
action  of  the  go\'ernor  is  now  quite  ap- 
parent, the  three  balls  or  weights  tending 
to  fly  outward  and  make  a larger  circle  as 
the  motor  speeds  up,  and  vice-versa  bv 
moving  the  speed  regulator  screw.  The 
felt  shoe  bearing  against  the  brass  disc 
mounted  on  the  free  hub  of  the  governor 
will  retard  the  further  movement  of  this 
disc,  so  that  the  weights  can  only  flv  out 
a certain  distance  and  thus  keep  the  speed 
down  to  whatever  limit  may  be  desired. 
The  hub  at  the  opposite  end  of  the  governor 
is  tightly  secured  to  the  shaft  and  it  is  best 
to  "spot"  the  shaft  with  a drill  or  file  where 
the  set  screw  it  to  rest. 

BUILDING  A GRAVITY  MOTOR. 

One  of  the  finest  motors  used  in  tele- 
graph recorder  and  similar  work,  is  the 
gravity  operated  motor.  This  motor,  for 
one  thing,  possesses  the  characteristic  of 
giving  very  constant  speed,  more  so  than 
the  spring  motor  where  the  power  of  the 
spring  is  constantly  decreasing  as  the  motor 
unwinds.  The  force  of  gravity  or  pull 
exerted  on  a given  weight  is  constant,  and 
thus,  as  long  as  the  weight  is  in  action,  the 
pull  exerted  on  the  gears  and  turn-table  or 
other  devices  propelled  by  the  gears,  is  con- 
stant also. 

Fig.  3 shows  the  principal  parts  which 
may  be  used  in  building  a gravit\-  motor. 
The  gears  may  be  the  same  or  in  fact  the 
identical  gears  in  an  old  phonograph  motor, 
or  other  mechanism.  You  will  require 
cither  the  two-ball  or  preferably  the  three- 
ball  governor  to  keep  the  speed  under  con- 
trol, and  even.  The  weight  used  to  actuate 
the  motor  may  comprise  one  large  size 
boulder  (Belgian  blocks  will  do  just  a;, 
good  work)  also  pig-iron  or  any  other 
good  hefty  scrap.  Even  a large  can  of 
water,  etc.,  or  pail  full  of  sand  can  be  used. 

The  whole  secret  of  the  gravity  motor  is 
this:  You  wind  up  the  heavy  weight,  say 

50  to  75  pounds,  slowly,  by  means  of  the 
handle  attached  to  the  ratchet  and  drum, 
but  no  ratchet  is  required  if  you  do  not 
happen  to  have  one,  and  this  weight  moves 
very  slowly  in  its  downw-ard  descent. 

You  can  usually  figure  out  the  ratio  of 
the  gear  teeth  and  the  comparative  drop  or 
fall  of  the  weight  for  any  train  of  gears, 
by  consulting  any  machine  shop  or  me- 
chanics’ manual. 

The  governor  can  be  mounted  on  its  own 
shaft  and  geared  to  the  main  train  of  gears 
as  shown  in  one  of  the  figures,  or  it  may 
be  mounted  on  the  main  turn-table  shaft ; 
and  there  are  several  other  ways  in  which 
it  can  be  connected  to  the  main  gear  train 
so  as  to  regulate  the  speed. 

{Continued  on  page  57Z} 
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NO.  11 — REPAIRING  ELECTRIC  FANS. 


Fig.  1.  Shows  Some  of  the  Various  Operations  and  Methods  E 
pioyed  in  Baiancing  Fan  and  Motor  Armatures  in  Generai.  The 
Armature  Is  Balanced  By  Placing  It  On  Two  Leveled  Knife  Edges, 
and  Weighted  Until  It  Will  Remain  in  Any  Position. 


Fig.  2.  Two  Other  Methods  of  Balancing  Rotating  Masses  Are 
Here  Shown  at  “A”  and  "B”.  Method  “A”  Involves  the  Rapid 
Rotation  of  the  Mass  in  a Lathe  and  a Chalk  Marker,  While  Method 
"B”  Utilizes  the  Principle  of  Vibration  and  a Stethoscope. 


The  following  remarks  on  the  re- 
pairing of  electric  fan-motors  would 
also  apply  to  the  repairing  and  as- 
sembly of  small  motors  of  all  types, 
particularly  those  of  the  fractional 
horsepower  class.  There  are  many  in- 
teresting points  to  be  watched  in  the  re- 
pairing of  even  such  small  electric  motors 
as  those  used  for  driving  fans,  and  by 
watching  these  various  important  factors, 
much  dissatisfaction  is  avoided — both  on 
the  part  of  those  having  repairs  made,  and 
also  with  regard  to  those  wishing  to  realize 
the  highest  efficiency  and  noiseless  opera- 
tion of  fans. 

BALANCING  ARMATURE  AND  FAN  BLADES. 

In  many  electrical  repair  shops,  no  at- 
tention is  given  to  the  proper  balancing  of 
such  small  armatures  as  those  found  in 
ceiling  and  desk  fan-motors,  rated  at  ap- 
proximately and  1/16  horsepower,  re- 
spectively, but  if  this  is  not  done,  then  the 
fan  is  very  likely  to  make  a considerable 
noise  and  operate  unsatisfactorily’'  in  other 
ways.  Of  course,  the  fan  blade  itself  must 
be  balanced  also,  and  preferably  it  should 
be  balanced  when  mounted  on  the  shaft 
of  the  armature  as  shown  at  Fig.  1. 


At  Fig.  1-A  may  be  seen  how  two  knife 
edges,  constructed  from  short  lengths  of 
“T”  iron  and  provided  with  3 or  4 leveling 
screws  threaded  thru  the  lower  web,  are 
arranged  on  the  bench  so  that  they  can  be 
leveled  up  in  both  directions,  with  an  ac- 
curate machinist’s  level.  By  means  of  a 
steel  straight  edge,  if  the  level  itself  will 
not  span  across  the  two  knife  edges  when 
set  at  the  proper  distance  apart  to  receive 
the  armature,  the  two  edges  are  lined  up 
perfectly  level  with  respect  to  one  another, 
i.  e. — crosswise.  The  two  knife  edges 
should  then  be  lined  up  individually  with 
the  level  by  adjusting  the  four  screws  in 
the  manner  apparent.  The  armature  shaft 
rests  on  the  two  knife  edges  as  shown  at 
Fig.  1-A  and  pieces  of  flat  lead  may  be 
pusbt  or  driven  into  the  tops  of  the  slots 
as  shown  at  "C”,  care  being  taken  to  see 
that  a piece  of  thin  fibre  or  heavy  paper 
rests  on  top  of  the  coil,  so  that  the  wire 
'in  the  slot  will  not  be  cut,  and  these  bal- 
anced weights  are  placed  on  the  light  side 
of  the  armature  repeatedly,  until  it  will 
rest  on  the  leveled  knife  edges  in  any  posi- 
tion to  "ivliich  it  may  be  turned  by  hand. 
Wlien  it  will  rest  at  any  point  along  the 


knife  edges  when  turned  to  successive  posi- 
tions by  hand  it  may  be  considered  as  prop- 
erly balanced. 

At  B is  shown  how  the  fan  blade  is 
balanced  simultaneously  with  the  armature. 
.-\t  D,  a single  fan  blade  is  balanced  by 
mounting  it  on  a steel  shaft  and  then  plac- 
ing it  upon  the  leveled  knife  edges.  Fan 
blades  are  balanced  either  by  placing  solder 
on  the  hub  on  the  light  side,  or  else  by 
trimming  the  metal  off  the  outer  end  of 
ihe  heavy  blade  with  a pair  of  tin-snips. 
Small  holes  are  sometimes  drilled  in  the 
hub  or  in  the  outer  end  of  the  blade  on 
the  heavy  side.  If  the  end  of  the  blade  is 
cut  off,  this  of  course  also  occurs  on  the 
heavy  side,  that  is,  the  side  which  tends 
to  swing  to  the  bottom  each  time. 

After  carefully  watching  the  blade  and 
adjusting  the  weight  by  cutting  or  solder- 
ing, etc.,  you  will  find  that  the  blade  will 
rest  in  any  position  you  may  place  it  with- 
out turning  to  a new  position  by  itself.  It 
is  then  balanced  and  under  proper  condi- 
tions wall  rotate  at  the  speed  for  which 
the  fan  was  designed  with  the  minimum  of 

{Continued  on  page  528) 


Fig.  3.  Some  of  the  Things  That  Happen  When  an  Armature 
Strikes  the  Field  Poles  and  the  Methods  of  Overcoming  This 
Trouble  Are  Here  Illustrated.  Small  Armatures  Are  Often  Placed 
in  the  Lathe  and  a Cut  Taken  Across  the  Perifery  of  the  Core  as 
Shown  at  “A”.  Fig.  “B”  Shows  How  Worn  Bearings  Cause  the 
Armature  to  Drop  and  Hit  the  Pole-Shoes. 


Fig.  4.  This  Drawing  Illustrates  at  “A”  How  the  Bearing  Frames 
On  Electrical  Machines  Sometimes  Have  to  Be  “Shimmied”  Out  in 
Order  that  the  Armature  Can  Turn  Freely.  At  “C”  Is  Shown  a 
Method  of  Mounting  A Bearing  Frame  On  the  Lathe  Face-Plate 
For  Machining. 
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T is  a long  time  since  most  of  us  used  or  “whip”  the  shaft  in  one  steady  direc-  its  behaviors  and  that  of  the  whip,  with 
the  whip-top  of  childhood  days.  We  tion  is  zero.  It  must  not  in  general  be  handle  at  H.  We  see  the  first  whip-stroke 
can  easily  remember  how  hard  it  was  simple  harmonic, 
to  give  it  the  initial  spin- 


ning twist  with  the  right 
hand,  to  prevent  a wobble  and 
sudden  spin  on  its  side ! At  last 
it  stood  shakily  for  a precious 
half  second,  and  we  whipped  it 
with  frenzied  haste  only  to 
knock  it  down  again.  We  had 
to  repeat  the  performance  until 
bitter  experience  taught  us  mod- 
eration, and  we  finally  kept  the 
top  spinning  with  short,  rapidly 
repeated  “wiping”  strokes.  It 
was  a lesson  in  life. 

Who  would  think  that  this  toy 
would  give  a new  prime  mover 
to  the  scientific  and  engineering 
world.  Yet  it  is  a fact  that 
small  motors  are  now  being  tried 
out  for  phonographs  and  other  small  mod- 


Here  Is  the  Very  Latest  Toy 
Motor  and  It  Has  no  Arma- 
ture or  Induction  Motor  Parts, 
Nor  Anything  Like  Them; 
Simply  a Small  Magnet  Coil 
and  a Cioth  Band  Passing 
Around  the  Main  Shaft.  The 
bration  of  This 


-This  motion  must 


at  view  1,  where  the  small  curved  arrow  in 
S shows  the  initial  twist  given 
to  the  top,  as  the  whip  in  posi- 
tion t strikes  it.  The  second 
view  shows  the  top  moving 
bodily  the  left,  as  indicated  by 
the  arrow  at  S,  with  increased 
rotation  and  changed  direction 
of  the  handle  H,  more  toward 
the  bottom  of  th<*  page 
The  third  view  shows  the  tip 
of  the  whip  quite  curled  up 
around  the  ' top,  whose  rotation 
is  increased,  but  whose  bodily 
motion  along  the  ground  is  now 
almost  in  the  same  direction  as 
that  of  the  whip  handle  H.  The 
fourth  view  shows  this  last  mo- 
Meccto  comX  accomplisht  with  the 

top  rapidly  spinning  and  moving 
arranged  toward  the  bottom  of  the  page. 


/r/cf/qn 

Bond’d" 


erate  speed  machines,  and  these  motors  are  when  in  Fig.  1 the  point  A reaches  Ai  and  The  final  view  shows  the  top  asleep — no 
really  "whip-top”  motors.  starts  to  return  toward  A again,  that  the  bodily  motion — and  the  whip  being  properly 

It  is  the  purpose  of  this  article  to  show  whole  band  will  loosen  up  arorfnd  OTC,  or  applied  with  a small  motion  at  point  to- 
the  final  elements  first,  giving  in  Fig.  1 at  least  a part  of  that  distance  before  Ai  ward  the  top,  and  a large  “wiping”  motion 
the  essential  parts  of  the  apparatus  and  reaches  A.  It  must  not  be  so  slow  that  the  of  the  whip  as  shown  by  the  large  arrow, 
then  showing  their  relation  to  the  whip-top  rotating  shaft  will  catch  and  “bind”  it  be-  The  handle  has  now  practically  a vertical 
in  bare  outline,  so  that  the  principle  under-  fore  Ai  reaches  A.  In  other  words  the  motion  relative  to  the  page. 

stiddenuess  of  the  necessary  “crack-the- 
whip”  effect  at  Ai  on  the  return  to  A de- 
pends on  the  speed  of  the  shaft  S to  some 
extent. 

If  we  did  not  specify  these  requirements. 

Fig.  1 would  not  work.  That’s  all  there’s 
to  it!  VV^  vvould  have,  with  simple  har- 
monic motion  at  AA\  the  conditions  shown 
at  Fig.  2,  where  the  friction  band  BB  is 
held  continuously  against  the  shaft  by  the 
spring  action  of  the  band,  represented  by 
an  “equivalent  spring”  P fastened  to  the 
band  B and  the  fixed  point  F.  When  A^ 
moves  to  A and  back  there  is  simply  oscil- 
lation of  the  shaft,  and  nothing  more.  A 
fine  motor  that  would  make ! 

It  is  realized  that  the  above  description 
is  only  general  in  character  and  that  the 
younger  experimenter  wants  to  know  the 
real  mechanism  of  the  whip-top  before  the 
above  results  can  be  made  perfectly  clear 
to  him.  For  his  benefit  then  the  following 
non-technical  analysis  of  the  whip-top  is 
given,  followed  by  a still  simpler  analysis 


Mid  position-^  /<70~  or  more 


Fig.  1— The  “Vibro  Whip,”  Described  by  Mr. 
Rods,  Is  Based  on  the  Principle  of  the  Old 
,‘‘Whip-Top,”  Which  We  Used  to  Spin  in  Our 
Boyhood  Days,  and  the  Action  of  Which  Is 
Partly  Shown  in  the  Above  Figure — the  Band 
Around  the  Drum  ”S”  Being  Pulled  and  Re- 


leased Alternately  in  the  Direction  A-A^.  q£  actual  operation  of  the  “crack-the- 
lying  this  very  curious  prime  mover  may  whip”  phenomenon  on  a driving-shaft, 
be  rendered  obvious,  when  the  mechanics 

of  the  whip-top  are  understood.  _ THE  WHIP-TOP. 

In  Fig.  1 are  shown  the  essential  parts  of 


the  apparatus.  They  are  ; 

1st — A fixed  rotatable  shaft — S. 

2nd  — A flexible 
partly  extensible,  fric- 
tion-band MOTCA, 

3rd — A vibratory  mo- 
tion in  the  point  A,  of 
such  a periodic  charac- 
ter that  it  causes  the 
band  MOTCA  to  alter- 
nately grip  and  release 
the  shaft  S several 
hundred  times  per  sec- 
ond. There  are  strict 
requirements  prompting 
the  special  motion  of 
the  point  A. 

These  can  best  be 
presented  by  showing 
how  and  how  not  to 
construct  the  elements 
in  Fig.  1. 

1st  — The  point  A 
must  have  a special 
type  of  motion,  other- 
wise its  power  to  drag 


In  Fig.  3 we  have  five  views  of  a whip 
top,  S,  givin 


Fig. 


Fig.  2 — The  Motion  Required  to  Cause  the 
Whip-Top  Action  to  Take  Place  Must  Not 
Be  Harmonic,  But  Irregular  in  a Fashion. 
The  Arrangement  Shown  Here  Would  Give 
Simple  Harmonic  Motion,  and  the  Shaft  “S” 
Would  Simply  Oscillate  and  Not  Revolve. 

Now,  if  in  the  last  view,  we  could  sud- 
denly fasten  the  spinning  top  in  ball  bear- 
ings and  could  move  H back  and  forth — as 
shown  in  this  same  view — with  a proper 
motion,  keeping  the  other  end  of  the  whip 
a “moving  picture”  story  of  fastened  somewhat  as  in  view  III,  we 

would  have  the  general 
arrangement  of  the 
vibro- whip  elements, 
which  we  have  shown 
in  Fig,  1. 

By  having  the  shaft 
S,  fixt,  we  have  a fixt 
top,  and  can  follow  the 
action  by  studying  Fig. 
4 by  taking  a heavy 
fork  with  an  electrical 
driver  as  shown,  we  see 
that  the  driven  fork 
whips  the  shaft  so  that 
at  each  complete  vibra- 
tion of  the  fork  the 
band  MOTCA  a d - 
vances  the  shaft  thru 
an  arc  equivalent  to  a 
small  circular  motion — 
about  .02"  in  some 
cases. 

(Continued  on  page  560) 


3-  -4'- 

f/g.3 

3 — This  Shows  Five  Successive  Stages  of  the  Whip-Top  “S,”  Giving 
a Motion  Picture  Story  of  Its  Behavior  and  That  of  the  Whip 
with  the  Handle  at  “H.” 
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This  department  will  award  the  following  monthly  prizes:  First  prize,  $5.00;  Second  Prize,  $3.00;  Third  Prize,  $2.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  toward  accompiishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a prize  of  $5.00  is  awarded;  for  the  second  best  idea  a $3.00  prize,  and  for  the  third  best  a prize  of  $2.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets.  


FIRST  PRIZE,  S5.00 


SECOND  PRIZE,  $3.00 


THIRD  PRIZE,  $2.00 


AN  ELECTRIC  CARPET  SWEEPER. 

I found  that  when  a Victor  record  was 
rubbed  with  cat’s  fur,  it  had  the  power  to 
attract  any  small  articles  which  were  found 
on  a rug. 

The  static  wheel  (see  Fig.  1)  is  made 
of  a number  of  ten-cent  records  and  is 
rotated  the  opposite  way  from  the  wheels 
which  propel  it.  The  static  wheel  has  a 
charge  producer  on  both  sides  which  is 


Here’s  How  to  Make  an  Electric  Carpet 
Sweeper  of  the  Static  Type.  It  ls«Readily 
Built  From  Old  Phonograph  Records,  and 
the  Small,  Ten. Cent  Variety  Will  Do. 


rnade  of  cat’s  fur  and  rubs  the  static  wheel 
giving  it  an  electric  charge.  At  the  top 
of  the  sweeper  there  is  a dust  collector 
which  collects  the  dust  from  the  wheel. 
The  dust  collector  is  a brush  with  cotton 
wool  wound  around  the  bristles.  The 
charge  producers  are  changed  as  the  car- 
pet sweeper  goes  backward  and  forward 
(see  diagram  2).  This  carpet  sweeper  is 
used  like  any  other  one  would  be ; only 
when  the  cotton  wool  is  dirty  it  must  be 
changed  for  a new  one. 

Contributed  by 

JOHN  BATLES  SWANN. 


“SAFETY-PIN”  S'WITCH. 

I give  herewith  a rough  sketch  of  a 
“safety-pin”  switch  for  the  “How  to  Make 
It”  hounds.  It  is  simple  and  saves  the 


.Safety  Pin 


Staple 

^ '^CutHere 


A Nifty  Uittle  Battery  Switch  Suitable  For 
Bell  and  Other  Circuits  and  Which  Creates 
a Positive  Contact;  It  Is  Made  From  the 
Ladies’  Greatest  Friend — the  Safety  Pin. 


worry  of  how  to  close  battery  circuits  when 
no  suitable  switches  are  available.  Excel- 
lent for  bell  circuits,  and  mind  that  the  con- 
tact is  positive,  owing  to  the  spring  tension 
exerted  by  the  pin  bar. 

Contributed  by  REUBEN  HORN. 


AUTOMATIC  GAS  STOVE  IGNITER. 

This  device  is  designed  for  a gas  stove, 
so  that  when  a kettle  is  set  upon  it,  the 


This  Automatic  Electric  Igniter  For  Gas 
Stoves  Employs  a i4-  to  '/a-Inch  Spark  Coil, 
the  Primary  Circuit  of  Which  Is  Momentarily 
Energized  as  the  Gas  Valve  and  Its  Attached 
Contact  Lever  Is  Turned  to  the  “On”  Po- 
sition. 

burner  lights  automatically  without  a match. 
The  principal  thing  about  this  device  is  that 
when  putting  the  kettle  on  the  gas  stove  it 
pushes  down  a lever  that  makes  it  come  in 
contact  with  two  springs,  as  shown,  thus 
putting  the  coil  in  circuit  whose  secondary 
spark  ignites  the  gas.  The  secondary  wires 
are  run  thru  insulators  in  the  side  of  the 
stove.  When  the  receptacle  is  removed  a 
spring  pulls  the  lever  back,  cutting  off  the 
gas  and  the  current.  When  the  lever  is 
pushed  down  it  turns  on  the  gas  at  the 
same  time  it  passes  (momentarily)  thru  the 
contacts,  so  that  the  coil  is  only  used  for 
a second  or  two.  Time  should  be  allowed 
for  the  gas  to  get  to  the  burner  and  so  to  the 
points. 

Contributed  bv 

ROOSEVELT  STONER. 


A SIMPLE  CARTRIDGE  FUSE 
PULLER. 

This  useful  device  can  be  constructed 
from  a piece  of  wood  with  dimensions  as 
follows:  10"  X lYz"  X lYi".  First  a hole  is 
drilled  a quarter  of  an  inch  in  diameter,  an 
eighth  of  an  inch  from  the  top.  The  next 
thing  to  do  is  to  make  a rectangular  open- 
ing six  inches  below  the  hole  and  half  an 
inch  from  each  side.  This  opening  should 
be  half  an  inch  long  and  quarter  of  an  inch 
wide.  The  piece  of  wood  is  then  sawed  in 
two,  lengthwise.  Next  these  two  pieces  are 
put  together  by  means  of  a hinge  three 
inches  below  the  hole  at  the  top.  After  this 
a strong  spring  is  fitted  in  the  rectangular 
opening  and  a nail  five  eighths  of  an  inch 
long  is  driven  in  from  each  side  to  hold  the 
spriug  in  place.  The  ends  may  be  rounded 
out  to  make  a convenient  handle.  This 
simple  device  will  be  found  handy  for  store 
and  home  use. 

Contributed  by  MORRIS  WALLERZ. 


note  /or  rose. 


It  Is  Ticklish  Business  at  Best  to  Remove 
Cartridge  Fuses  on  “Live”  Circuits,  and  This 
Suggestion  of  a Wooden  or  Fibre  Fuse  Re- 
mover Is,  Indeed,  Welcome. 


MOTOR  FOR  STIRRING  LIQUIDS. 

1 am  sending  in  to  the  “How  to  Make  It 
Department”  an  idea  that  I have  used  suc- 
cessfully. All  those  who  ha\-e  had  to  stir 
catsup  or  other  preserves  while  boiling  down 
will  appreciate  it.  I am  giving  sketches  for 
two  ’kinds.  A small  toy  (series  wound) 
motor  was  used.  The  long  end  of  the  shaft 
is  threaded. 

.•\n  eight-volt  motor  will  make  about  32 
R.P.kl.  in  catsup.  The  motor  needs  no  more 
support  than  shown,  as  it  revolves  so  slowly. 

If  the  motor  windings  are  soaked  in 
paraffine  the  steam  will  not  injure  them. 

Contributed  by  JOHN  ROTCHKA. 


Why  Not  Put  That  Small  Battery  Motor  to 
Work?  Here  Is  an  Ideal  Purpose  For  Which 
Mother  and  the  Girls  Will  Surely  Bless  You. 
Rig  It  Up  to  Serve  as  a Motor  “Stirring” 
Handyman  by  Means  of  a Small  Paddle,  as 
Shown. 


A FUSE  PLUG  MICROPHONE. 

Herewith  I submit  a plan  for  a simple 
telephone  transmitter  which  wffien  used 
gives  a very  clear  tone.  The  shell  is  a 
discarded  fuse-plug  without  a contact  end 
on  it,  and  the  hole  in  which  the  fuse  metal 
enters  should  be  cleaned  out,  the  brass 
screw  shell  on  the  outside  having  been  re- 
moved. 

Remove  the  mica  cover  and  brass  cap, 
without  injuring  them  so  they  can  be  put 
on  again.  The  carbon  discs  are  made  by 
sawing  them  off  from  battery  carbons  and 
shaping  them  to  fit.  The  shell  is  then 
filled  with  carbon  grains  (buy  them  at  any 
electrical  supply  house  or  visit  your  local 
telephone  exchange  and  get  acquainted  with 
the  “wire  chief” — don’t  bother  with  broken 
up  carbon  bits)  and  the  fuse  cap  and  mica 
put  on.  The  wire  from  the  upper  carbon 
disc  goes  out  thru  the  hole  in  the  shell. 


M/rr/-  /lim  on  fu’iP  ftmoo  u/rn 


llutobolt  ' rose  porcelai/7  / /orbort  por//c/fs 

...  ^o/es  m sPe/l 

fm/shecf  Tra/rsmiffer  cross  Secf/o/? 


A Clever  Wrinkle  in  Building  Your  Own 
Microphones.  This  Particular  One  Is  Built 
From  a Porcelain  Fuse  Plug.  If  You  Want 
Success,  Use  Polisht  Carbon  Granules  and 
“Not”  Pieces  of  Broken  Arc  Light  Carbons. 


Ground  coke  has  been  used  satisfactorily 
in  the  transmitter. 

The  lower  part  can  be  punched  out  very 
easily. 

Contributed  bv 

ARTHUR  A.  HUMPHREY. 
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For  more  than  two  decades  the 
wonders  of  wireless  have  so  un- 
ceasingly intrigued  the  public  imagi- 
nation that  it  would  appear  little 
remained  to  be  accomplisht  in  de- 
velopments of  revolutionary  character.  Yet, 
once  again,  it  is  disclosed  that  a startling 
conception  in  wireless  communication  has 
been  quietly  brought  to  a point  of  realiza- 
tion. On  the  north  shore  of  Long  Island, 
near  New  York,  the  Radio  Corporation  of 
.\merica  is  about  to  begin  construction  of  a 
super-powered  radio  station  that  will  simul- 
taneously send  to  and  receive  messages  from 
live  great  nations  of  other  continents. 


m 2000 
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of  Port  Jefferson,  with  a long  frontage  on 
Long  Island  Sound.  The  preliminary  engi- 
neering studies  have  been  completed,  con- 
tracts for  all  the  construction  materials  are 
being  let,  and  a force  of  radio  experts, 
after  months  of  preparation,  will  immedi- 
ately take  the  big  job  in  hand. 


with  a corresponding  receivhig  station 
located  nearby.  All  five  transmitters  and 
the  five  receivers  will  operate  sinmltan- 
eously  and  will  transmit  and  receive  mes- 
sages over  thousands  of  miles  continuously 
during  day  and  night. 

“New  York  will  be  the  direct  focal  point 
of  world’s  intelligence  in  an  entirely  new 
sense  under  this  communication  scheme,” 
he  continued.  “As  soon  as  the  station  is 
completed  immediate  message  service  will 
be  establisht  with  France  and  Germany 
to  supplement  the  existing  commercial  cir- 
cuits; ultimately,  radio  from  this  station 
will  connect  up  Buenos  Aires  and  other 


The  World's  Most  Powerful  Central  Radio  Station,  Rated  at  2000  Kilowatts,  To  Be  Constructed  at  Port  Jefferson,  Long  Island,  by  the 
Radio  Corporation  of  America.  View  vLcoking  Toward  New  York  City,  Showing  Giant  Antenna  System  Supported  on  400-Foot  Masts. 


The  bare  announcement  presages  a new 
era  in  commercial  radio  communication.  It 
is  one  conceived  in  the  convention-defying 
spirit  which,  coupled  with  engineering  skill, 
lias  brought  about  the  expansion  of  wire- 
less to  its  present  status  as  a world-wide 
public  utility.  Instantly  obvious  is  the  fact 
that  the  plan  will  result  in  the  contribution 
of  an  important  means  of  breaking  down 
America’s  isolation  from  the  peoples  of 
certain  other  continents  and  open  up  visions 
of  communication  possibilities  which,  thru 
inherent  limitations,  could  never  be  realized 
by  the  undersea  cables. 

The  new  and  great  medium  of  far- 
reaching  economic  and  political  influence 
will  bear  the  name  of  New  York  Radio 
Central  Station,  the  steel  towers  of  which 
will  arise  on  a 6,400-acre  tract,  comprising 
nearly  ten  square  miles  of  land  lying  east 


A definite  idea  of  the  ultra-modern  char- 
acter of  this  radio  plant  may  be  gained 
from  the  observations  of  Edward  J.  Nally, 
president  of  the  Radio  Corporation  of 
America,  under  whose  direction  the  world- 
wide wireless  system  has  emerged  from  an 
idea  into  a reality.  “Everyone  at  all 
familiar  with  wireless,”  said  Mr.  Nally, 
“knows  that  at  Nauen,  Germany,  and  Bor- 
deaux, Erance,  are  two  of  the  largest  sta- 
tions in  the  world.  Up  to  now  they  have 
been  viewed  with  admiration:  consider, 

then,  the  tremendous  advance  represented 
in  this  latest  step;  the  New  York  Radio 
Central  Station  in  the  aggregate,  will  be 
five  times  more  powerful  than  either  of 
these.” 

He  explained  that  there  will  be  five  com- 
plete transmitters,  each  one  a duplex  unit 


points  in  South  America,  and  ether-wave 
messages  will  be  flashing  to  and  from 
Poland,  Sweden,  Denmark  and  other  Euro- 
pean countries.  Like  the  ripples  that  race 
in  circles  over  a pond  when  a stone  is 
dropt  in  the  water,  the  electromagnetic 
waves  from  this  station  will  soon  encom- 
pass practically  the  whole  of  the  civilized 
globe.  It  is  a plant  that  dwarfs  all  exist- 
ing wireless  stations  into  insignificance. 

AERIAL  TWO  INCHES  IN  DIAMETER. 

The  form  of  aerial  construction,  too,  is 
wholly  a new  departure.  From  the  central 
power  house  six  spans  of  aerial  wire  will 
radiate  out  in  a star  pattern,  to  a distance 
of  more  than  one  mile  from  the  center. 
The  wires  of  this  huge  antenna  will  be 
(Continued  on  page  567) 
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Anew  buzzer  Radiophone 
transmitter  for  operation 
on  two  six-volt  storage 
batteries  is  the  latest  feature 
which  has  recently  been  placed 
on  the  market.  This  requires 
no  “B”  or  secondary  battery  of 
a high  voltage  whatsoever,  and 
will  prove  ideal  for  all  small 
portable  work,  the  set  being 
readily  placed  upon  motor- 
cycles, and  very  small  power 
boats  or  automobiles  as  well  as 
on  the  larger  craft.  The  total 
weight  is  about  sixty  pounds 
which  is,  we  believe,  the  near- 
est approach  to  a practical 
commercial  light-weight  set 
ever  before  seen.  Dr.  de 
Forest,  who  has  originated  the 
device,  has  given  a demonstra- 
tion of  it  and  claims  a range 
of  at  least  10  miles,  altho  it 
will  talk  much  further;  and 
the  speech  heard  is  clearer 
than  with  his  well-known  110- 
\olt  A.  C.  set. 

The  operation  of  it  is  quite 
simple.  He  incorporates  into 
the  device  a transformer  which 
operates  on  one  of  the  storage 
batteries  as  do  likewise  the 
two  rectifier  bulbs  which  are 
the  ordinary  vacuum  tubes 
procurable  wdierever  radio  in- 
struments are  sold.  This  trans- 
former is  slightly  different 
from  the  regular  spark  coil 
type  inasmuch  as  the  vibra- 
tor is  of  a rocker-arm  style 
and  two  cores  are  in  the  trans- 
former proper.  Thus  when 


The  Very  Latest  in  Radiophone  Sets.  It  Talks  on  Two  Six-Volt 
Storage  Batteries — No  “B”  Battery  Required.  Just  the  Thing  for 
Motorboats,  Camping  Parties,  Motorcycie,  Automobiie  or  Airplane. 


one  side  of  the  vibrator  is  at- 
tracted, the  other  side  is  aw'ay 
from  the  magnet.  Whereupon 
the  other  side  is  immediately 
attracted  and  the  first  side 
moves  away,  just  like  the  two 
pans  on  a balance  or  scale ; 
when  one  is  up  the  other  is 
down.  In  this  way  a com- 
plete difference  in  phase  of  180 
degrees  is  obtained.  The  cur- 
rent is  then  stept  up  and  rec- 
tified by  the  two  audion  bulbs 
which  act  here  as  rectifiers. 
One  bulb  only  is  used  for 
transmitting  purposes  and  is 
not  of  any  special  type.  A 
lever  on  the  side  of  the  cabi- 
net is  thrown  to  the  position 
marked  “talk”  whereupon  the 
buzzer  commences  to  vibrate 
and  the  outfit  is  placed  in  use 
for  transmission  purposes. 
When  the  switch  handle  is 
thrown  in  the  opposite  direc- 
tion and  the  buzzer  stops  and 
the  rectifying  tubes  suddenly 
go  out,  then  the  complete  con- 
versation from  the  distant 
wireless  ’phone  station  can  be 
heard.  With  an  antenna  hav- 
ing a capacity  of  .002  M.F.  to 
.007  M.F.  a radiofrequency 
current  of  200  milliamperes  is 
actually  put  into  the  antenna. 

On  the  front  of  the  cabinet 
are  mounted  the  transmitter, 
the  three  tubes,  a stopping  con- 
denser, a variable  condenser 
and  a milliammeter,  together 
with  a switch  for  changing 
the  connections  quickly. 


Direct=>IRea(dl5inia  Microfarsidlmeter 


The  increased  use  of  condensers  for  a 
great  variety  of  purposes  has  created  a de- 
mand for  a means  of  determining  their 
capacity  accurately  and  quickly.  There  has 
been  a long-felt  want  for  a more  satisfac- 
tory means  of  determining  the  capacity  of 
telephone,  telegraph  and  power  lines  and 
cables,  and  altho  many  methods  have  been 
devised  for  measuring  electrostatic  capacity, 
some  of  them  dating  back  to  the  pioneer 
days  in  the  electrical  art,  there  has  not  been 
a completely  satisfactory  means  of  accur- 
ately determining  the  capacity  with  ease  and 
rapidity  demanded  by  numerous  commercial 
requirements,  until  this  microfaradmeter 
was  produced. 

When  the  facility  and  precision  with 
which  capacity  measurements  may  now  be 
made  with  this  new  instrument  is  appreci- 
ated by  engineers,  much  more  attention  will 
undoubtedly  be  devoted  to  them  than  flias 
been  commercially  possible  in  the  past. 

To  use  this  meter,  it  is  only  necessary  to 
connect  two  of  the  four  binding  posts  on 
its  top  to  a suitable  source  of  alternating 
current  and  the  other  two  binding  posts  to 
the  capacity  to  be  measured,  press  the  con- 
tact key  and  note  the  deflection  of  the 
pointer  exactly  as  in  the  case  of  a voltmeter 
or  ammeter.  The  movable  system  does  not 
have  springs  or  any  other  control,  therefore 
the  pointer  may  rest  at  any  part  of  the  scale 
when  the  instrument  is  not  being  used. 

Variations  in  the  voltage  or  frequency  of 
the  supply  do  not  affect  the  accuracy  appre- 
ciably, unless  they  amount  to  more  than  15 
per  cent  from  the  normal,  and  even  much 
greater  variations  would  not  cause  large 
enough  errors  to  be  of  importance  in  most 
work.  Two  forms  of  this  instrument  are 


made.  One  is  for  operation  on  60-cycle  cir- 
cuits and  the  other  on  500-cycle  circuits. 

This  direct-reading  microfaradmeter  is 
supplied  with  scales  reading  from  .05  micro- 
farad with  100  scale  divisions,  up  to  10 
microfarads  with  100  scale  divisions,  for 
130-volt  circuits  with  60-cycle  frequencies. 
Other  t3'pes  of  these  meters  are  made  for 
500-cycle  circuits  of  100  to  130  volts  poten- 
tial. 


Measure  Your  Condenser  Capacities  with 
This  Direct- Reading  Microfaradmeter — Don’t 
Spend  Hours  Caicuiating  It,  Which  Is  Only 
Approximate,  Anyway. 


THE  HAM’S  COMPLAINT. 

There  is  a certain  class  of  radio  ama- 
teurs, fortunate  enough  to  own  high  power 
stations,  who  seem  to  take  great  delight 
in  knocking,  threatening  and  brow-beating 
“ham”  operators.  For  the  benefit  of  the 
uninitiated  we  will  say  that  the  “hams” 


are  that  odd  group  of  air-hogs  who  oper- 
ate those  confounded  little  spark  coils.  Ac- 
cording to  the  aforesaid  amateurs,  the 
“ham”  is  an  unnecessary  nuisance,  and  has 
positively  no  right  to  occupy  any  portion 
of  the  ether  with  his  feebly  propagated 
energy.  The  “ham’s”  side  of  the  question 
has  not  been  made  public  as  yet.  The  spark 
coil  ham  was  the  first  exponent  of  amateur 
wireless,  not  the  1 K.  W.  know-it-all.  The 
deep  roar  of  a power  station  is  far  more 
obnoxious  to  the  fellow  who  is  trying  to 
copy  some  distant  commercial  station  than 
the  faint  squawk  of  a one-inch  coil.  There 
are  two  reasons  wh\’  all  amateurs  cannot 
have  transformers.  One  is  the  lack  of 
commercial  current;  the  other,  the  size  of 
the  pocketbook.  The  fellows  who  think  they 
are  the  whole  cheese  in  a certain  rela\' 
league  suggest  that  the  smaller  stations 
keep  quiet  for  a specified  period  every' 
night.  They  do  not  offer  in  turn  to  shut 
up  themselves  once  in  a while,  and  give 
the  spark  coil  a chance.  One  of  these 
“bosses”  gives  portions  of  his  log  where  he 
has  written  something  as  follows.  "BVD 
BVD  BVD  BVD  BVD  BVD  BVD  de  de 
de  de  XX  XX  XX  XX  XX  XX  XX  ? ? ? ? ? 
sore  neck  gukrslm  sit  eggs  for  breakfast 
krrr  krrrrr  awk  ssssss.” 

Even  this  is  better  than  to  hear  a 1 K.  W. 
eight  miles  away  call  a station  in  New  York 
State  for  five  full  minutes,  only  to  ask  him 
—what  time  it  was!  Now,  some  agree- 
ment must  be  obtained  or  the  “hams”  will 
rebel.  They  will  all  bring  their  spark  coils 
and  batteries  to  a centrally  located  point, 
hook  them  all  together  and  then  proceed 
to  sit  on  the  ke}'  for  six  months  ! 

M.  C.  MATHISON. 

Glen  Ellyn,  111. 
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^TlHE  poems  which  we  publish  on  this  Most  fragile  and  most  delicate 
page  are  a continuation  of  the  Audion  Of  all  things  on  that  trip, 

Poem  Awards  from  our  August  issue.  By  what  untold  caprice  of  fate 
Dr.  de  Forest  personally  selected  the  poems  Escaped  the  sinking  ship? 
which  we  already  publisht  as  well  as  the 

poems  which  we  publish  herewith;  they  O!  Did  nerveless  hands  out-thrust  it 
were  considered  the  best  ones  from  the  460  With  purpose  to  confound? 
submitted  to  the  Editor.  Or  did  they  perhaps  entrust  it 

In  closing  this  contest  we  wish  to  thank  With  a message  never  found? 
our  poet  readers  for  their  whole-hearted  and 

earnest  co-operation  in  connection  with  this  Man-blown  bubble  of  glass  and  wire ! 
contest.  It  has  shown  us  that  our  readers  Thy  thread-like  filament 
are  not  only  interested  in  scientific  matters  Still  glowing  with  the  God-like  fire ! 
but  can  become  first  class  poets  as  well.  It  What  has  thy  coming  meant? 
speaks  well  for  their  versatility. — Editor. 


5TH  HONORABLE  MENTION. 

THE  FRAIL  SURVIVE  THE 
STRONG! 

Man-blown  bubble  of  glass  and  wire ! 

Thy  thread-fine  filament 

Still  glowing  with  the  God-like  fire ! 

What  has  thy  coming  meant? 

Whither  on  the  crest  of  angry  wave 
Thy  silent  way  pursue? 

From  what  far  shore  dared  ye  to  bravt 
The  leagues  of  ocean  thru? 

Have  you  once  felt  the  glowing  juice 
Thy  filament  enfold? 

Did  grid  and  plate  the  electrons  loose 
To  sing  their  message  bold? 

Has  worldly  gossip  filled  thy  mouth 
Far  on  the  lonely  sea? 

Or  ghostly  ship,  to  North  or  South, 

In  passing,  spoke  thru  thee? 

Have  you,  Triode,  thrilled  at  the  touch 
Of  one,  a master’s  hand. 

Who  worked  and  nursed  you  overmuch, 
To  hear  the  distant  land? 

Have  you  the  vigil  kept  with  him 
Thru  dark  and  awful  night, 

While  waves  roll  high  and  stars  grow  dim 
Have  you  been  thru  the  fight? 


No  answer  comes  but  this  I know 
From  living  over-long: 

The  frailest  tube  that  man  may  blow 
Oft  times  survives  the  strong! 

Composed  bv 

WALTER  ELMO  CHORPENNING. 
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6TH  HONORABLE  MENTION, 
TO  AN  AUDION. 

Little  audion,  washed  ashore 
By  the  billows  of  the  deep. 

Where  you  once  kept  watch  all  o’er. 
Guarding  thousands  in  their  sleep ; 

Thru  long  watches  you,  just  you, 

A guardian  angel’s  beacon  light. 

Assured  the  passengers  and  crew 

Their  folks  were  safe,  that  all  was  right. 

In  the  days  of  buccaneers. 

Pirates,  and  the  Spanish  main, 

Brave  men’s  hearts  were  filled  with  fears 
’Till  their  ships  reached  port  again. 

But  now,  thru  you,  we  know  each  hour 
What  transpires  on  land  and  sea. 

From  a distant  aerial  tower. 

Sending  word  to  you  and  me. 

You  tell  of  fortunes  lost  and  won. 

Of  prices  on  the  stock  exchange, 

A mother  who  has  lost  her  son  ; 

Your  work  is  varied,  weird  and  strange. 
You  ofttimes  play  the  villain’s  role. 

Telling  when  a soul  departs ; 

"The  expedition’s  reached  its  goal,” 
Bringing  joy — breaking  hearts. 

How  came  you  here,  come— speak  to  me ; 

Why  so  silent,  cold  and  pale. 

You  always  spoke  while  on  the  sea. 

Think  you  of  a mighty  gale, 

A foundered  ship  and  blackened  skies 
And  lightnings  like  a mighty  hell. 

Which  heeded  not  the  terror  cries 
As  a doomed  ship  creaked  and  rose  and 
fell? 

Trembling,  dainty,  little  globe. 

Let  your  terror  now  subside, 

I’ll  send  you  to  a safe  abode, 

A recompense  for  all  you’ve  cried. 

No  more  I’ll  question  you.  I’ll  swear. 

Of  suffering  and  pain  you’ve  seen, 

And  you  will  have  a home  up  there. 

With  playmates  drest  in  red  and  green. 

{Continued  on  page  574) 


FEE^RE  Ho  BOUCHEIROH 


FOREWORD. 

Many  letters  are  received  by  the  editors 
of  this  and  other  niagasiv.es  giving  space  to 
radio  matters  from  young  men  asking  the 
u’hys  and  wherefores  of  radio  operating  as 


Snap-Shot  of  the  Author  Taken  Some  Years 
Ago  While  He  Was  Attached  to  the  S.  S. 
Mexico  as  Senior  Operator. 


a profession.  That  is  to  say  queries  of  this 
nature:  “How  Shall  / Go  About  It  In 

Order  To  Become  A Radio  Man?”  “What 
Books  Shall  I Buy?"  “What  Sehool  Shall 
I Attend?”  “What  Instruments  Shall  I 
Buy?”  “How  Much  Money  Does  It  Cost?” 
“What  Are  The  Salaries  And  What  Is  The 
Status  Of  A Radio  Man  On  Board  A 
Ship?”  “How  Can  One  Secure  A First 
Grade  Commercial  Radio  License?”  “Where 
Shall  I Apply?"  “IVhat  Are  The  Chances 
For  Promotion?”  “Can  An  Operator  Learn 
Xavigation  And  Eventually  Become  A 
Merchant  Marine  Xavigating  Officer?”, 
Etc.,  Etc. 

From  this,  it  would  seem  that  an  article 
'written  by  one  zvho  has  e.rperienced  many 
of  the  stages  incidental  with  this  profession, 
in  other  words,  one  zuho  has  been  “thru  the 
mill”  would  prove  timely  indeed  to  the  many 
young  men  who  are  at  the  present  day  cast- 
ing long  and  copious  glances  in  the  direc- 
tion of  large  seagoing  vessels  “equipt  with 
the  latest  system  of  radio  telegraphy” . 

The  writer,  in  this  ease,  has  personally 
been  thru  many  of  the  ups  and  downs,  thrills 
and  glooms,  connected  zvith  this  fascinating 
game.  He  began  as  a decp-dycd-in-thc-wool 
“amateur.”  One  day,  armed  with  a letter  of 
introduction,  to  THE  CAPTAIN  {a  mighty 
being  was  he,  you  may  bet)  and  a ninety- 
eight  cent  papier-mache  suitcase  containing 
a nice  new  uniform  with  sparks  and  every- 
thing, plus  a rather  colossal  quantity  of 
nerve, — for  he  did  not  even  knozv  hozv  to 
start  a motor-generator  set  (no  operating 
licenses  were  needed  in  those  days) — he 
boarded  a miserable  tramp  steamer  loaded 
above  her  Queen’s  mark  with  bridge  iron. 
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which  to  him  looked  like  a Mauretania,  and 
thereupon  embarked  upon  a sea  of  enlight- 
enment and  adventures  lasting  the  best  part 
of  sir  years.  Two  years  later  he  secured 
an  assignment  to  his  first  passenger  ship, 
and  four  years  afterwards  quit  the  sea  for 
good — his  education  in  the  great  university 
of  e.vpericnce  being  that  much  ahead  of 
many  more  conservative  landlubbers. 

Should  his  attempt  to  throw  a little  light 
and  encouragement  on  the  subject  interest 
some  zvho  are  about  to  make  the  step  to 
the  point  where  they  may  wish  to  ask  brief 
questions,  he  shall  be  glad  to  answer,  pro- 
viding a sclf-addrest  and  stampt  envelope 
accompanies  his  letter. 

THE  PROSPECTS. 

NO,  1 am  not  going  to  start  out  by 
telling  you  tliat  “A  lot  has  been 
written  in  various  magazines  about 
radio  operating,  but  very  few  if 
any  have  attempted  to — etc.,  etc.” 
It  is  going  to  be  a straight-from-the- 
shoulder  talk  concerning  those  who  are 
eligible  to  become  professional  radio  opera- 
tors, what  is  to  be  expected  when  one  starts 
out,  when  these  facts  are  establisht,  how  to 
go  about  it  in  order  to  become  one,  and 
finally,  just  exactly  how  long  one  should 
remain  as  such. 

For  the  young  man  in  his  teens  or  in 
his  early  twenties  who  contemplates  secur- 
ing a license  in  order  to  become  a seagoing 
radio  man.  the  proposition  as  to  whether  or 
not  he  shall  do  so  is  indeed  a vital  and  most 
important  one  and  may  be  said  to  depend 
upon  three  basic  facts.  Is  the  young  man 
just  out  of  school  and  about  to  cast  his  lot 
into  the  great  commercial  maelstrom — 
or  has  he  gone  thru  that  period  and  is  he 
now^  engaged  in  some  sort  of  occupation 
which,— owing  to  its  constant  grinding  and 
monotonous  nature,  is  beginning  to  pall  on 
him— to  the  e.xtent  that  he  is  now  wonder- 
ing perhaps  whether  or  not  he  is  not  a 
square  peg  in  a round  hole.  Or,  on  the 
other  hand,  is  he  now  engaged  as  an  ap- 
prentice in  some  sort  of  a profession  or 
trade  and  has  decided  that  the  pace  is  too 
strong  for  him  and 
that  the  proverbial 
easy  (?)  life  of  a 

iimiiiiiiinimimimiiiininiiiiiinimiiiiiiiin<'U"ii 

Sleeping  Berth  in  the 
Radio  "Shack”  of  a 
Typical  One-  Man 
Freight  Ship,  So- 
Called  Because 
There  Is  Only  One 
Operator  and  the 
Complete  Radio 
Equipment  Is  I n - 
stalled  in  the  Same 
Room.  Comfort 
Seems  To  Be  the 
Keynote  in  These 
Well  Furnished 
Quarters. 
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radio  operator 
would  be  one  of 
least  resistance? 


The  first  two  cases  are  the  only  ones  we 
will  consider.  The  third  is  probably  that 
of  a quitter.  We  are  not  concerned  with 
him,  for  he  is  not  wanted;  seagoing  radio 
being  indeed  a man’s  game.  Therefore,  let 
our  prospects  weigh  well  their  present 
status  and  future  chances  in  their  employ- 
ment of  today.  To  be  sure,  being  hemmed 
in  by  four  walls  all  day  does  not  appeal  to 
everyone.  If  they  cannot  see  any  future  ad- 
vancement, or  if  at  best  it  is  a hit-or-miss 
affair,  or  if  they  feel  they  must  give  vent 
to  an  inborn  feeling  of  wanderlust,  profes- 
sional radio  operating  offers  a possible  solu- 
tion. There  are  several  bona  fide,  tried  and 
proven  reasons  for  this. 

First,  any  young  man  from  18  to  2S  years 
of  age,  possessed  of  a common  school  edu- 
cation and  average  intelligence  may  learn 
radio  within  a comparatively  short  time. 
By  this  is  meant  a matter  of  months,  not 
weeks  as  some  would  have  us  believe. 

Second,  owing  to  the  fact  that  an  opera- 
tor has  the  opportunity  of  traveling  to  many 
foreign  parts  of  the  world,  he  will,  if  he 
keeps  his  eyes  open  and  his  camera  and 
note-book  within  easy  reach,  learn  many 
things  having  to  do  with  the  broadening 
of  his  mind,  wisdom  and  experience. 

Third,  by  making  profitable  use  of  the 
great  amount  of  spare  time  at  his  disposal 
between  ports  of  call,  he  may  study  subjects 
allied  with  his  chosen  work  and  thereby 
prepare  himself.  Remember  the  words  of 
Lincoln,  “I  will  study  and  get  ready  and 
maybe  my  chance  will  come”.  It  is  need- 
less to  say  that  these  should  be  uppermost 
in  a young  radio  man’s  mind. 

Fourth,  one’s  zvandcrlust  may  be  given 
full  sway,  for  tell  me  of  the  man  with  real 
red  blood  running  thru  his  veins  who  is  not 
blest  with  a certain  amount  of  it.  Romance, 
adventure,  excitement  and  danger  beckons 
to  one  at  every  new  port  visited.  The  open 
sea,  the  never-ending  sky  line,  the  approach- 
ing storm — one  is  ever  wondering  what  is 
going  to  happen  next ! 

Five,  radio  telegraphy,  like  land  teleg- 
raphy, has  its  Carnegies,  Edisons,  Hills  and 
others  who  started  their  careers  as  teleg- 
raphers and  became  famous.  Many  high 
officials  and  well-known  engineers  of  the 
foremost  radio  companies  began  as  sea- 
going operators. 

NECESSARY  PREPARATION. 

There  is  no  great  secret  about  learning 
radio.  Particularly  is  this  true  of  the  sea- 
going operator.  As  previously  mentioned 
the  average  young  man  possest  of  an  ordi- 
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nary  education  and  a keen  interest  will  take 
to  radio  like  a fish  does  to  water,  literally 
speaking.  If  he  intends  to  see  the  game 
thru,  however,  and  wishes  to  eventually 
: become  a radio  engineer,  that  is  another 
' matter.  For  the  latter,  a high  school  educa- 
tion or  some  technical  college  work  will 
prove  of  great  advantage  when  he  enters  the 
i realm  of  radio  mathematics.  Still,  even 
, this  is  not  absolutely  necessary.  There  are 
today  many  foremost  radio  engineers  who 
have  done  much  for  the  development  of 
t the  art  as  well,  of  course,  as  many  others 
masquerading  under  the  title  of  R.  E. 
whose  mathematical  knowledge  was  prac- 
ticallj'  nil  at  the  beginning  of  their  careers. 
Some  of  these  men,  by  burning  the  mid- 
night oil  on  long  sea  trips  and  by  keeping 
a close  watch  on  opportunities  eventually 
won  minor  positions  on  shore  and,  the 
! game  being  in  its  infancy,  soon  won  recog- 
nition in  a comparatively  few  years.  Even 
today,  however,  there  is  plenty  of  room  for 
i development  and  advancement  and  many 
radio  problems  remain  still  to  be  solved. 

It  may  be  said,  incidently,  that  there  are 
j certain  individuals  who  find  it  compara- 
I lively  easy  to  break  into  professional  radio 
operating.  These  gentlemen  are  land  line 
telegraph  operators  familiar  with  either 
the  Morse  or  Continental  Codes ; the  radio 
amateurs  or  experimenters  who  have  had 
several  years  experience  with  their  home 
instruments,  and  finally  but  not  least,  the 
ex-Armj"  or  Navy  men  who  had  the  good 
fortune  to  be  taught  the  rudiments  of  radio 
communication  in  either  the  Signal  Corps 
or  some  of  the  great  naval  radio  training 
stations  so  often  mentioned  in  the  news- 
papers. 

1 quote  below  an  excellent  paragraph 
taken  from  a typical  letter  recently  sent  in 
by  a young  man  who  has  given  some  atten- 
tion and  thought  to  the  matter: 

“One  of  the  best  and  most  used  means 
to  enter  this  field  is  to  get  a commercial 
license  and  enter  the  Merchant  Marine. 
It  also  pays  exceedingly  well  and  there  is 
abundant  opportunity  to  learn  the  art 
from  the  practical  side.  The  most  prac- 
tical way  to  pass  this  examination  if  one 
cannot  go  off  to  a school  is  to  procure 
an  omnigraph  and  a few  good  text  books 
and  study  by  one’s  self,  especially  if  he 
happens  to  be  an  amateur.  However,  in 
doing  this  several  great  difficulties  pre- 
sent themselves.” 

This  young  man  has  sensed  the  right 
idea.  There  are  indeed  several  difficulties 
which  present  themselves  to  one  who  is 
contemplating  this  study  when  not  properly 
counseled.  These  difficulties  and  the  way 
to  overcome  them  will  be  given  full  atten- 
tion in  Part  III  of  this  article.  That  is 
to  say,  the  proper  procedure  in  learning  to 
receive,  to  send,  the  theory  of  radio,  and 
finally,  the  practical  operating  conditions. 

Unlike  most  articles  of  this  kind  it  is 
the  mission  of  this  one  to  first  tell  you 
about  the  external  consideration  connected 
with  radio,  telling  you  just  what  to  expect 
and  not  to  expect,  its  joys  and  sorrows. 


If  You  Have  a Weak  Heart  or  a Tendency  Towards  Chronic  Seasickness,  Keep  Away 
From  the  Sea,  For  There  Will  Be  Times  When  the  Pouring  of  Tons  of  Water  into  the 
Main  Deck  of  a Ship  Is  Very  Likely  to  Prove  Unpleasant  and  Cause  a Sudden  Dis- 
astrous Feeiing  in  the  Pit  of  Your  Stomach.  (Actuai  Photograph  Taken  at  Sea  During 

a Severe  Storm.) 


then  when  all  these  have  been  presented 
Ijefore  you,  if  you  still  believe  that  the 
game  will  appeal  to  you,  you  will  be  in  a 
more  receptive  frame  of  mind  to  tackle  the 
serious  business  of  the  less  interesting  de- 
tails of  technical  preparation.  As  a matter 
of  fact  some  of  the  remarks  mentioned 
here  might  well  be  taken  to  heart  by  full- 
fledged  seagoing  radio  operators  who  still 
have  a lot  to  learn  concerning  the  business 
of  getting  along  and  making  a real  success 
of  their  work. 

THE  AMENITIES  ON  BOARD  SHIP  OR  “HOW 
TO  GET  ALONG.” 

Many  otherwise  bright  young  men  go  to 
sea  as  operators  with  the  idea  that  they 
are  the  finisht  product  of  a popular  and 
desirable  profession.  Some  do  not  com- 
plete their  first  voyage  before  the  realiza- 
tion comes  to  them  that  it  is  not  so  very 
amusing  after  all ; and  after  a year  or  so 
of  service  resign  with  the  firm  conviction 
that  the  game  is  not  worth  while  and  that 
the  experience  has  been  so  much  wasted 
time. 

Let  us  look  into  this  business  of  going  to 
sea  a little  deeper  than  seems  to  have 
previously  been  done.  How  many  opera- 
tors have  started  on  their  first  voyage  with 
even  the  most  primary  knowledge  of  what 
constitutes  ship  etiquette  and  discipline? 

First  there  is  the  matter  of  discipline 

which  often  differs  among  ships  of  various 
companies  and  nationalities.  Then  there  is 
the  difference  in  the  authority  of  various 

ship’s  officers.  On 
some  vessels  the 
Purser  seems  to 
have  considerable 
prestige ; on  others 


The  Crew  Went  on 
Strike  at  a Foreign 
Port  So  the  Ship’s 
Officers,  Consisting 
of  Chief  Officer,  Doc- 
tor, Purser,  Two  En- 
gineers and  the 
Radio  Man  “Turn- 
To”  in  Order  to  Coal 
Ship.  Note  Author  at 
Extreme  Right. 


the  Chief  Steward 
is  quite  “some 
pumpkin  s,”  still 
others  the  Chief 
Mate,  and  so  it  hap- 


pens that  friction  is  often  caused  between 
these  officers  and  operators  due  to  varying 
and  conflicting  conceptions  of  what  is  right 
and  wrong.  Since  operators  are  frequently 
transferred  from  one  vessel  to  another,  it 
would  be  well  to  remember  the  great  need 
of  politeness  and  tact  toward  officers  with  a 
view  of  adapting  themselves  to  the  condi- 
tions existing  on  that  particular  ship. 

For  no  apparent  reasons,  new  operators 
often  meet  with  coldness,  even  snubbing  at 
the  hands  of  some  of  the  ship’s  crew.  A 
volume  might  well  be  written  as  to  the 
cause  for  this  initial  unfriendliness. 

Suffice  it  to  say  that  this  is  suggestive 
enough  in  itself  and  the  reason  not  hard 
to  find  if  one  cares  to  inquire  into  the  rec- 
ord of  former  operators  of  that  particular 
ship.  For  instance,  there  is  the  case  of  a 
certain  operator  who,  after  his  ship  had 
left  port  bound  on  a three  months’  voyage 
to  South  America,  went  up  to  the  Fritish 
skipper  and  between  flippant  puffs  of  his 
cigarette  coolly  told  him  that  if  he  had 
known  beforehand  he  was  being  sent  on 
such  a small  vessel  he  would  not  have 
sailed  ; he  had  thought  it  was  one  of  the 
new  and  larger  vessels  of  that  particular 
line.  The  captain  in  a tone  full  of  con- 
tempt at  such  stupendous  arrogance  an- 
swered that  he  could  very  well  have  done 
without  him,  and  the  result  was  that  this 
operator,  instead  of  being  invited  to  the 
various  social  functions  that  prevail  on  this 
class  of  ships,  w'as  practically  ostracized 
for  the  remainder  of  the  voyage  by  most 
of  the  officers  and  passengers — the  captain 
saw  to  that. 

Another  operator  of  18  summers  or  less, 
upon  being  civilly  requested  by  the  Chief 
Officer  to  “stop  sending”  for  a few  minutes, 
while  a sailor  went  aloft  to  fasten  a guy- 
stay,  thought  he  would  demonstrate  his  in- 
dependence from  the  rest  of  the  ship’s 
personnel  bj’  sending  back  a note  to  the  of- 
ficer saying,  “Sorry  old  man  can’t  stop  now 
— piled  up  with  biz”. 

As  a matter  of  fact  this  cargo  vessel  was 
at  the  time  many  hundred  miles  from  the 
nearest  coast  station  with  remote  possi- 
bilities of  the  wireless  man  being  “piled 
up”  with  traffic.  Still  another  operator 
contested  the  right  of  the  captain  asking 
for  the  name  of  a passing  ship,  and  so 
they  go. 

These  may  be  extreme  cases  of  ill-judg- 
ment and  lack  of  tact  on  the  part  of  opera- 
(Conttnued  on  page  578) 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  1 
of  the  apparatus.  To  increase  the  interest  of  this  department  we  make  it  a rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  ^ 
Dark  photos  preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  ‘‘Honorable  Mention.”  Address  t 
the  Pvditor,  “With  the  Amateurs”  Dept.  ’ “ ^ 


lectrical  ILalboratorF""  Coimtest 

iSoOO  Pira2ge  'WaiaiaeB’ — 


I AM  sending  three  “shots”  of  my  Electrical  “Lab.”,  which 
is  the  result  of  three  years’  work.  Most  of  the  apparatus 
I have  built  myself,  with  the  help  of  plans  and  suggestions 
in  the  Electric.vl  Experimenter,  to  which  I attribute  much 
of  my  success  in  building  apparatus. 

The  first  photo  shows  the  chemical  end  of  the  “Lab.” 
Most  of  the  chemicals  are  for  use  in  electrical  processes, 
as  for  example,  distilled  water  and  sulfuric  acid  for  storage 
batteries,  and  nickel  nitrate  for  nickel  plating.  I have, 
besides,  quite  a few  solutions  of  acids,  bases,  and  salts,  and 
a complete  developing  and  printing  outfit  for  photographic 
work. 

Another  picture  shows  my  wireless  set,  most  of  which  I 
made  myself.  I am  using  an  original  hook-up  which  permits 
me  to  use  either  a crystal  detector  or  audion  bulb,  and  to 
shift  readily  from  either  of  my  small  loose  couplers  to  the 
large  coils  for  undampt  waves.  I have  two  aerials,  one 


a four-strand  antenna  about  forty  feet  long,  and 
the  other  a loop  aerial.  The  large  coils  for 
undampt  waves  can  be  seen  at  the  top  of  the 
picture.  With  a 42-plate  condenser  across  the 
secondary,  these  coils  will  tune  up  to  twenty 
thousand  meters.  Using  them  with  an  Audio- 
tron  vacuum  tube  detector,  I have  heard  Lyons, 
France  (YN).  I use  a “break-in”  key  which 
allows  me  to  listen  in  even  while  sending,  as 
long  as  the  key  is  not  actually  prest  so  as  to 
complete  the  sending  circuit. 

Another  photo  shows  some  of  my  miscellane- 
ous electrical  gear.  At  the  top  of  the  picture 
is  an  Audion  control  box.  Directly  below  it  is 
a step-down  transformer.  To  the  left  (in  front 
of  the  Electrical  Experimenter)  is  my  AC 
rectifier,  which  I use  to  charge  storage  batteries. 
The  Tesla  coil  I use  for  experimenting. 

There  are  a number  of  electrical  apparatus  which  I use 
in  some  of  my  experiments  and  investigations  which  are  not 
shown  in  the  photograph  here  publisht.  This  includes  electro- 
magnets, condensers  and  rheostats,  galvanometers,  etc.  I 
have  carried  on  experiments  with  X-rays,  radio  and  also  ex- 
perimented with  high  frequency  currents  developed  from  the 
Tesla  coil  shown  in  the  second  photograph.  I have  telephone 
instruments  also  which  are  distributed  thru  the  house,  as  well 
as  telegraph  sounders,  keys,  etc.  Most  of  my  instruments  and 
apparatus,  particularly  my  radio  instruments,  are  mounted  up 
in  neat  hard  wood  cabinets. 

I also  have  two  three-cell  storage  batteries,  several  step-up 
and  step-down  transformers,  several  small  motors,  wave 
meter  coils,  telephones,  etc.  I am  always  after  new  ideas  and 
would  be*glad  to  exchange  “dope”  with  any  amateur  in  the 
good  old  U.  S.  A.  or  elsewhere. — Stewart  S.  Perry,  38  Pleas- 
ant St.,  Winthrop,  Mass. 


P«  ^2»00  Prise 


Herewith  are  represented  a few  photographs  of  my 
laboratory  and  workshop,  constructed  in  an  attic.  In- 
genuity was  necessary  in  the  building  of  the  same,  on 
account  of  the  shape  of  the  attic.  While  the  photographs 
show  simply  the  chemical  department,  I have,  like  most 
Amateurs,  a large  quantity  of  electrical  apparatus,  stowed 
away.  Being  greatly  interested  in  Electro-chemistry,  I work 
mostly  along  these  lines. 

It  will  be  seen  by  the  accompanying  photo- 
graphs, my  workshop  has  in  addition  to  the 
regular  tools  found  everywhere,  a lathe  made 
from  an  old  sewing  machine.  This  lathe  has  a 
saw  attachment  whereby  I can  do  small  scroll 
saw  work.  All  tools  have  to  be  arranged  in  as 
orderly  a manner  as  possible,  and  yet  be  out 
of  the  way,  lack  of  space  not  permitting  my 
having  extensive  tool  chests. 

My  chemistry  outfit  consists  of  a well  equipt 
set  of  chemicals,  almost  200  in  number.  In  ad- 
dition to  the  chemicals,  the  apparatus  usually 
found  in  chemical  laboratories  serves  its  pur- 
pose. By  being  careful  and  keeping  my  break- 
age list  down,  I am  able  to  keep  this  well  sup- 


plied with  all  kinds  of  paraphernalia  needed  in  my  work. 

A delicate  balance  which  is  essential  for  good  work  is  also 
contained  in  the  outfit.  At  present,  my  electrical  laboratory  is 
not  so  elaborately  equipt,  except  for  the  purpose  of  Electro- 
chemistry, but  I intend  to  broaden  out  later. 

Wishing  you  a successful  future  for  yaur  exceptional 
publication. — Bernard  P.  Mulcahy,  305  Pulteney  St.,  Geneva, 
N.  Y. 
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in  general,  and  chose  this  way  to  get  re- 
venge. History  repeats  itself  again — the  in- 
nocent must  suffer  for  the  mistakes  of  the 
guilty.  Why  any  laundry  uses  this  device 
is  beyond- my  comprehensive  powers. 

It  is  - a flat,  sharp  edged,  shark  toothed 
piece  of  non-rustable  metal  clampt  over 
the  top  rim  of  the  sock  with  a pair  of 
pliers,  there  to  stay  until  the  owner  gets  so 
disgusted  with  them  he  either  cuts  that 
part  of  the  sock  off ; or  throws  them  away 
with  a sigh  of  relief.  This  device  is  the 
most  impractical  invention  I have  seen  and 
yet,  many  laundries  keep  right  on  using 
them  as  if  they  were  a boon  to  mankind  in- 
stead of  a bore.  A different  marker  is 
sorely  needed  for  men’s  sox.  One  that  will 
no  tear  them  nor  the  flesh  upon  which  they 
are  worn  must  be  invented  to  take  the  place 
of  the  inefficient  kind  now  in  use.  An  ar- 
rangement like  the  illustration  would  serve 
the  purpose  splendidly  and  should  easily  re- 
place the  present  design,  proving  very  profit- 
able commercially. 

This  improvement  would  be  so  con- 
structed that  it  can  be  quickly  secured  to 
the  sox  very  much  as  the  eye  is  put  into 
the  shoe.  Being  round,  smooth  and  made 
of  copper  it  is  non-rustable,  doesn’t  tear 
nor  feel  weighty  in  use. 

SOFT  DRINK  DISPENSER. 


the  drinks  in  the  dispenser.  The  bottles 
could  be  stood  on  end  with  caps  resting  in 
individual  cork  pullers  operated  by  the 
motor  that  runs  the  cooling  machine.  Paper 
cups  are  arranged  directly  beneath  the  bottle 


Why  Doesn’t  Some  Genius  Give  Us  Public 
Soda  Fountains  Which  Will  Dispense  Bottles 
of  Soft  Drinks  After  a Coin  Has  Been  De- 
posited? 


II  the  important  improvements 

■ ■ needed  around  the  home  to  lighten 

^ B mother’s  or  wife’s  work  and  save 
their  patience  for  cheerfully  serv- 
ing the  men  folk’s  whims,  nothing 
i,  is  more  in  evidence  than  a burnless  cloth 
for  ironing  boards. 


What  the  American  Housewife  Needs  by  Ali 
Means  Is  a Cheap  and  Efficient  Dish-Wash- 
ing Machine.  One  Driven  by  a Water  Motor 
From  the  Spigot  Is  Here  Suggested. 

An  old  sheet  or  piece  of  muslin  is  gener- 
ally used  which  soon  becomes  scorched, 
dirty  and  torn,  making  linen  and  fine  wear- 
ing apparel  discolored  and  smell  burnt 
when  ironed.  Silk  goods  are  badly  rough- 
ened on  such  and  in  addition  to  consider- 
able waste  in  ironing  board  cloth  there  is 
no  little  loss  in  clothes  ironed  on  the  same. 
This  unsatisfactory  condition  suggests  a 
new  kind  of  cloth  for  the  purpose.  One 
that  I believe  would  prove  acceptable  to  the 
great  army  of  American  housewives  could 
be  constructed  in  the  cotton  mills  where 
muslin  is  woven.  Asbestos  fiber  closely 
woven  between  and  with  the  cotton  fabric 
into  finisht  cloth  should  serve’  the  need 
amply. 

In  other  words  a cloth  woven  of  both 
cotton  and  asbestos  fiber,  arranging  the  as- 
bestos so  it  overlaps  the  surface  of  the 
cloth.  Then  when  woven  run  this  non- 
burn material  thru  warm  steel  rollers  to 
polish  and  press  the  surface  down  smoothly, 
which  will  prevent  roughing  silks  and  the 
like  when  ironed. 

There  is  great  need  for  a cloth  of  this 
kind  in  every  home.  It  could  be  used  for 
many  purposes  besides  ironing  boards,  such 
as  dining  table  covers,  match  pockets  for 
rnen’s  clothes,  lamp  shades,  electric  insula- 
tion and  niyuerous  places  where  a burnless 
cloth  of  light,  flexible  texture  is  desirable. 
A large  profitable  industry  could  be  quickly 
built  from  the  sale  of  this  invention,  and  it 
would  be  as  substantial  as  the  need  is  prac- 
tical. 

LAUNDRY  MARKER. 

I have  a reputation  for  being  a normal 
person  with  a love  for  fairness  to  all  and 
malice  to  none,  but  I must  confess  that  my 
Imlance  of  mind  has  recently  been  sorely 
tried  with  the  confounded  laundry  markers 
now  in  use  for  men’s  sox.  No  doubt  many 
of  my  readers  fully  sympathize  in  this 
predicament  but  to  be  more  explicit  I had 
better  tell  you  all  about  it  so  you  may  help 
us  disgruntled  fellows  invent  something  to 
eradicate  this  great  annoyance. 

Only  yesterday  I skinned  a perfectly  good 
leg  on  these  rough  metal  markers  while 
pulling  on  my  sox  in  a hurry.  The  inventor 
who  reduced  this  tormentor  to  a reality, 
certainly  had  a grievance  against  laundries 


Millions  of  bottles  of  Coca  Cola,  Ginger 
Ale,  Grape  Juice  and  similar  soft  drinks  are 
sold  over  fountains  paying  fancy  rents  for 
good  business  locations.  Many  bulk  dis- 
pensers for  these  beverages  have  been  intro- 
duced, but  so  far  a practical  dispenser  for 
bottled  drinks  to  be  installed  on  busy  street 
corners,  in  stations  and  public  places  has 
failed  to  appear.  In  my  opinion  here  is  the 
"germ”  of  a mighty  valuable  idea. 

To  perfect  such  a device  to  keep  the  pro- 
duct cool  in  Summer  without  ice,  to  remove 
the  cap  from  the  bottles,  pour  the  drink  into 
paper  cups  and  issue  it  to  the  customer 
promptly,  means  a whole  lot  of  hard  study 
and  work  but  it  is  not  impossible  for  many 
reasons.  To  begin  with  the  cooling  problem 
is  already  solved  in  a new  automatic  elec- 
tric cooling  system  now  being  nationally  in- 
troduced by  a large  Chicago  corporation 
for  installation  on  refrigerators  to  entirely 
replace  ice. 

One  of  these  could  be  used  for  cooling 


There  Is  Not  a Single  Satisfactory  “Laundry 
Marker”  For  Hosiery  on  the  Market — Why 
Not  Invent  a Good  One  and  Make  a Small 
Fortune? 


openings  to  catch  the  liquid  as  sold.  The 
operation  of  this  dispenser  can  be  so  timed 
that  paper  cups  containing  the  drinks  will 
not  be  pusht  out  to  the  customer  until  con- 
tents of  bottle  has  had  enough  time  to  run 
out  into  the  cup,  and  this  entire  operation 
should  happen  in  less  time  than  is  now  re- 
quired to  receive  a drink  at  the  fountain. 

To  operate  such  a dispenser  the  customer 
places  the  coin  required  in  the  slot,  pulls 
a small  lever  that  swings  a full  bottle  into 
position,  waits  a second,  and  then  a paper 
cup  containing  the  soft  drink  comes  out 
thru  serving  opening  within  easy  reach. 
Paper  cups  once  used  are  thrown  into  re- 
ceptacle at  bottom  of  dispenser  as  illustrated. 

AUTOMATIC  HOME  DISHWASHER. 

To  my  knowledge  there  have  been  several 
unsuccessful  inventions  for  washing  the 
dishes  of  the  average  family.  All  of  them 
have  failed  because  they  either  were  too  ex- 
pensive to  own  or  operate,  broke  more 
dishes  than  they  cleaned — or,  worse  still, 
never  cleaned  them  at  all. 

There  are  several  important  items  that 
enter  into  the  construction  of  a successful 
dish  washer.  The  retail  cost  must  be  with- 
in reach  of  the  average  family,  the  device 
must  be  as  simple  as  possible,  it  must  not 
break  dishes  in  operation,  water  must  be 
employed  economically,  it  must  not  require 
the  hands  to  be  placed  in  the  water,  and 
above  all  it  must  thoroly  cleanse  the  dishes 
and  also  dry  them  if  possible. 

One  in  the  form  of  a round  case,  with  an- 
other case  made  of  wire  to  revolve  inside 
the  outer  case,  a small  water  motor  secured 
on  top  to  supply  the  power  necessary  and 
the  outlet  of  the  motor  furnishes  the  hot 
water  for  cleaning  the  dishes  as  it  rotates 
them.  This  constant  agitation  of  the  water 
and  the  revolution  of  the  dishes  in  the  water 
should  thoroly  clean  them.  When  clean 
they  could  reman  in  the  washer  until  dry. 

A fortune  of  first  magnitude  will  reward 
the  successful  efforts  of  the  inventor  who 
perfects  a device  for  this  purpose,  but  the 
greatest  satisfaction  will  come  from  know- 
ing the  good  accomplisht  for  the  millions 
of  women  now  washing  their  dishes  by  hand. 

Copyright  1920  hy  J.  G.  Hobson. 
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Doll. 

(No.  1,343,422,  issued  to  Robert  A. 

Thomson  and  Gordon  Alvis.) 

An  ingenious  idea  indeed  is  this 
one  whereby  in  a doll  the  eyes  will 
close  gradually  when  the  doll  is 
placed  in  a recumbent  position,  re- 
sembling very  closely  the  appear- 
ance of  a living  child  gradually 
closing  its  eyes  as  if  going  to  sleep. 
The  doll,  of  course,  must  be  rocked 
from  side  to  side  in  order  to  cause 
this  effect.  On  awakening,  or  when 
the  doll  is  placed  into  an  upright 
position,  its  eyes  open  practically 
instantly.  The  structure  consists  of 
a toothed  slot  in  which  a pendulum 


weight  moves.  This  pendulum 
weight  is  directly  connected  to  the 
eyes.  When  the  doll  is  rocked  from 
side  to  side  the  toothing  arrange- 
ment allows  the  _ pendulum  weight 
to  slip  a tooth  in  the  guide  with 
each  rocking  motion  till  finally  the 
eyes  of  the  doll  are  closed. 


Sound  Magnifying  Phonograph. 

(No.  1,32, 9, 't28,  issued  to  Edwin 
Stewart  Pridham  and  Peter  Lauritz 
Jensen.) 

This  novel  device  is  a machine 
for  magnifying  phonograph  records 
in  large  halls,  auditoriums  and  out- 
of-door  gatherings.  The  results  are 


accomplisht  thru  the  application  of 
a microphone  transmitter,  together 
with  the  ordinary  sound  box.  The 
sound  from  the  microphone  trans- 
mitter is  then  carried  thru  to  a 
magnetic  amplifier  thru  an  induction 
coil. 


Rotary  Engine. 

(No.  1,343,11^  issued  to  George  E. 
Current.) 


The  engine  casing  shown  has 
two  tubes  leading  into  it,  one  to 
admit  the  fluid  and.  another  for  the 
exliaust  of  that  fluid.  \\  ithin  this 
is  mounted  the  rotor,  eccentricaUy, 
leaving  a chamber  which  is  wider 
at  one  end  than  at  the  other.  This 
rotor  has  formed  in  the  penfery 
recesses  or  pockets,  four  such 
pockets  being  shown  in  the  accom- 
panying diagram.  Each  of  these  is 
mounted  pivotably  and  is  of  con- 
siderable weight,  so  that  it  will 
swing  outwardly  from  the  respective 
pockets  by  centrifugal  force  and 
upon  passing  the  inlet  of  the  liquid 
will  be  held  in  that  position  by  the 
force  of  the  fluid. 


Electric  Socket  and  Lamp 
Protector. 

(No.  1,336,761,  issued  to  Frederick 
Stolzenwald.) 


Two  soft  rubber  protectors  fit  over 
the  socket.  When  the  socket  is 
then  pushed  together  into  place  and 
locked,  the  soft  rubber  pieces  are 
joined  together.  Should  the  socket 
be  dropt  no  injury  to  the  lamp  can 
be  sustained,  due  to  the  bell-shaped 
guard  surrounding  the  lamp  and 
this  elastic  covering  over  the  socket. 
In  addition,  the  elastic  medium  is 
of  exceptional  insulating  merit 


Nitrogen  Fixation. 

No.  1,334,590,  issued  to  Jacob  E. 
Bloom.) 

Hot  surfaces  of  metal,  grounded  in 
he  proper  manner,  so  that  either 
inly  positive  or  negative  discharges 


are  produced  are  used,  and  hot  re- 
fractory granules  or  crystals  em- 
ployed as  absorbents  until  the 
proper  oxidation  is  attained.  A 
single  phase  A.  C.  current  not  ex- 
ceeding 440  volts  is  employed  and 
upon  this  is  superimposed  a direct 
current  whose  voltage  is  about  1)4% 
of  the  A.  C.  voltage.  In  the  tower 
for  the  purpose  of  obtaining  nitric 
acid  from  gases  and  having  them 
absorb  by  water,  an  electro-positive 
absorbent  is  used. 


Windmill. 

(No.  1,341,043,  issued  to  Charles 
Fremont  Currey.) 

This  invention  relates  to  wind- 
mills in  which  the  vanes  are  in  an 
upright  position  so  that  the  rotor 
turns  about  an  upright  axis,  the 
vanes  themselves  being  so  con- 
structed as  to  give  maximum  power 


the  fact  that  they  hinge  (so  that  a 
portion  of  the  vane  would  turn  in- 
wardly while  another  turns  out- 
wardly), a very  large  effective  area 
is  possible  without  placing  the  mill 
in  danger  of  collapsing  or  striking 
any  guys  which  hold  it  in  an  up- 
right position. 


Storage  Battery  Indicator. 

(No.  1,301,516,  issued  to  Franklin 
G.  Smith.) 


storage  battery  wherein  the  hydrom- 
eter is  permanently  mounted  in 
the  face  of  the  storage  battery  so 
that  it  cannot  get  lost,  and  at  all 
times  renders  a visual  reading  of 
the  battery  condition,  a matter  of  a 
mere  second. 


Electric  Hair  Curler. 

(No.  1,340,738,  issued  to  Arnaud 
Pausser.) 


The  hair  is  first  twisted  upon  a rod 
and  held  in  position  by  a nut  on 
each  end  which  grips  the  hair.  The 
hair  after  having  been  moistened 
either  with  hot  or  cold  water  and 
wrapt  with  a moistened  pad,  is  in- 
closed in  an  asbestos  tube  provided 
with  electric  heating  units. 


Telephone  Set. 

(No.  1,339,814,  issued  to  Henry  C. 
Egerton.) 

The  transmitter  is  mounted  at  the 
front  of  a metallic  cabinet  by  the 
mouth-piece,  and  the  receiver  is 


likewise  mounted  by  its  horn  in  the 
same  cabinet.  In  this  way  the  set, 
which  can  readily  be  placed  into  the 
wall  of  a vessel  or  a room,  and  par- 
ticularly submarine  vessels,  _ is  not 
subjected  to  the  excessive  vibration 
generally  found  in  these  vessels. 


Water-Motor. 

(No.  1,339,012.  issued  to  William 
H.  Ammons.) 

The  floats  are  so  arranged  as  to 
create  a deflecting  pocket  so  that  the 
moving  water  will  be  concentrated 
upon  the  wheel.  By  changing  the 
depth  of  wheel  immersion  the  speed 
and  power  can  be  regulated. 


I 
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The  Difference  Between  Thine  and 
Mine. — Two  mine  engineers  were  discussing 
deep  mine  shafts,  and  one  had  told  in  glow- 
ing terms  about  mines  in  which  he  had 
worked. 

“Jump  into  my  car  and  I’ll  show  you  a 
regular  mine,”  said  the  otJier. 

Arriving  at  the  mine  they  saw  the  hoist- 
ing engine  revolving  at  a terrifying  rate. 
The  engine-man  was  asleep.  Rushing  to 
the  sleeping  man,  they  cried  : 

“Wake  up  man ! You’ll  pull  the  cage 
thru  the  roof  !” 

“What  day  is  this?”  the  engine-man 
asked  sleepily. 

“It’s  Tuesday,  but  stop  the  engine,  quick !” 

“Aw  g’wan,”  he  replied,  disgustedly,  set- 
tling himself  back  in  his  chair.  “She  won’t 
be  up  till  Friday.” — J.  H.  Schalek. 


Probably  on 
the  Pension 
List. — “Are  there 
no  more  babies 
in  this  town?” 
"Why  do  you 
ask  such  a ques- 
tion ?” 

“Well  I no- 
ticed a card  in  a 
repair  shop  win- 
dow : “Baby  car- 
riages Retired:’ 
— W a 1 1 a c c R. 
Harris. 


Filming  the 
Pup.  — “Father ! 
Father ! The  bull- 
pup  is  chewing 
up  the  roll  of 
ilms  I got  for 
ly  camera  and 
won’t  let  go!” 
“Go  and  get 
some  of  that 
toothpaste  that 
removes  the  film 
Scha'ck. 


A Tidy  Answer. — “Why  do  they  have 
knots  on  the  ocean  instead  of  miles?” 

“If  there  were  no  knots  there  wouldn’t 
be  any  tide.” — Everett  Brooks. 


Not  at  Present  Prices. — Inquisitive 
Pupil:  “Will  electricity  cure  a person  of 
anything  ?” 

Teacher  : “It  will  if  enough  of  it  is 

taken.” — No  Name. 


A Slip  Twixt  Cup  and  Lip. — A small 
boy  rusht  into  a drug  store  and  excitedly- 
called  for  some  liniment  and  cement.  When 
askt  why  he  desired  them  both  at  once 
he  said  nervously,  “Pa  hit  Ma  with  a cup.” 
— W.  R.  Windham. 


Solid  Ivory. — Prof.:  “What  is  density?” 
Student:  “I  can’t  define  it  but  / can 

give  a good  illustration.” 

Prof.  : “The  illustration  is  good,  sit 

down  !” — Sterling  R.  Decker. 


Holy  Smoke! — Johnny:  “Mother,  how 
old  is  that  lamp?” 

Mother:  “About  three  years.” 

Johnny  : “Turn  it  down  then,  it’s  too 

young  to  smoke.” — Carl  Brecht,  Jr. 


c 

Alas — ’Tis  True. — Staff  Photographer  : 
“I’ve  caught  a snapshot  of  the  fleeing 
gambler !” 

City  Editor  : “Good ! Now  take  a time 

exposure  of  the  police  in  pursuit.” — No 
Name. 


Cheap,  If  It 
Keeps  Her 
B e a u t i f u I. — 

“Since  when 
have  you  become 
interested  in 
chemistry?” 

“N  o n s e n s e, 
that’s  my  wife’s 
toilet  table.” — 
Daniel  Blair. 


from  the  teeth  !” — J.  H. 


So  That’s  Why  It  Smells  So! — Ben 

Zeen  : “I  know  a good  joke  about  crude 

oil.” 

Carry  Seen  : “Spring  it.” 

Ben  Zeen  : “It’s  not  refined.” — /.  H. 

Schalek. 


Besides  It  Gets  Less!  — Teacher: 
“What  kind  of  a change  is  there  from  water 
to  ice,  John?” 

Hopeful  Student  : “Change  of  price. 

Sir.” — Harold  L.  Schrock. 


Personal  Magnatism. — Mollie  : “Jane 
certainly  attracts  all  the  young  men  around 
here.” 

Gertie:  “Sure,  her  father  is  a big  steel 

magnate.” — Martin  F.  Keane. 


How  About 
Peaches  and? — 

1st  Farmer:  “I 
have  made  a 
plant  that  pro- 
duces strawber- 
ries and  cream.” 
2nd  Farmer: 
“How  ?” 

1st  Farmer: 
“By  grafting  a 
strawberry  plant 
on  a milk-weed.” 
— Floyd  G.  Kirk- 
ham. 


Some  Clock. — “Do  you  mean  to  tell  me 
that  clock  will  run  eight  days  without 
winding?” 

“Yes.” 

“Well,  then  how  long  will  it  run  if  you 
wind  it?” — Martin  F.  Keane. 


So  That’s  Why  We  “Boil.” — “What  is 
steam  ?” 

“Water  in  a high  state  of  perspiration.” 
— A.  G.  Kalmbach. 


LL  jokes  accepted  and  pub-  1 
lisht  here  are  paid  for  at  | 
the  rate  of  one  dollar  each,  | 
I besides  the  first  prize  of  three  dol-  | 

I lars  for  the  best  joke  submitted  each  I 

I month.  In  the  event  that  two  peo-  | 

I pie  send  in  the  same  joke  so  as  to  | 

I “tie”  for  the  prize,  then  the  sum  of  | 
I three  dollars  in  cash  will  be  paid  to  | 

1 each  one.  | 

Timuiiimmiimiimiiiiiiiiitiiimiiiiuuiiuiniiiuiiiiiiuiiiiimiinimmiimiiiitmiiiiniiiiiiimiiimiiiiiiiimiiii? 

Perfectly  Logical. — Professor  : “Young 
man,  what  is  “Mineral  Wool?” 

Freshman  : “The  shearings  from  a hy- 

draulic ram,  sir.” — W.  Buck. 


She’d  Fetch  a Good  Price  Today.— 

Sunday  School  Teacher:  “Now  who  can 
tell  me  what  happened  to  Lot’s  wife  when 
she  looked  back  at  Sodom  ?” 

Small  Boy  With  Large  Spec-pacles  : 
“Please,  teach.er,  she  was  transmuted  into 
chloride  of  sodium.” — C.  C.  Sabin. 


Try  This  on  Your  Girl. — The  chemist 
has  a scene  with  his  wife  who  finally  breaks 
into  tears. 

“Your  tears  don’t  have  any  effect  on  me. 
— for  what  are  they?  A mighty  small 
percentage  of  phosphorous  salts  and  a trace 
of  chloride  of  sodium — all  the  rest  is 
water.” — C.  C.  Sabin. 


Next  They’ll  Cross  Ham  and  Eggs. — 

1st  Farmer  (With  big  idea)  : “Do  you 

know  what  I am  going  to  do?” 

2nd  Farmer:  “No,  what?” 

1st  Farmer:  “I  am  going  to  graft  beans, 
red  pepper  and  tomatoes  together  and  raise 
ready  made  Chili  Con  Came.” — Theodore 
Streeter. 


“Applied”  Astronomy. — She:  “There 

goes  a shooting  star.” 

He:  "You  know  that  when  a girl  says 

she  sees  a shooting  star,  it  means  she  wants 
to  be  kist.” 

She:  “There  goes  a constellation.” — 

Sterling  R.  Decker. 


A Smashing 
H i t. — A lady 
who  had  her 
hand  in  a sling 
was  explaining 
to  a friend  that 
the  hurt  was  due 
to  reckless  driv- 
ing. 

“Of  your  auto?” 
asked  the  friend. 

“No,”  said  the 
sufferer,  “Of  a 
N a i 1.”  — Ralph 
Me  Robert. 


“Pointed” 
■Wireless.  — Ask- 
IT : “What  do  you 
think  of  this 
scheme  of  tele- 
graphing without 
wires  ?” 

Tellit:  “That’s 
nothing  new.  My 
wife  has  been 
kicking  my  shins 
under  the  table  for  the  last  twenty  years.” 
— J.  II . .Scha'ck. 


This  One  Hails  From  London. — Sign 
in  London  Shop  : Experienced  Electrician 

for  large  Butcher’s  store  used  to  mincing 
machinery  and  hooking  up  the  lights. — Geo. 
Heasman. 


Mr.  Logwood  Please  Note! — Inquisi- 
tive Layman — “Is  it  true,  they  are  using 
trees  now  for  receiving  radio  messages?” 
Radio  Bug — “Yes,  De  Forest  wireless  is 
getting  to  be  very  popular !” — Patil  Brini- 
otte. 
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ihe  Oracle  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitt' c'  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  writter  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  'ree  of  charge. 

4.  If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  It  the  questions  entail  considerable 
research  work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 


LAMP  COLORING  FORMULA. 

( 1055)  Prince  Alhinini,  New  York  City, 
N.  Y.,  asks  for : 

Q.  1.  A good  coloring  formula  for  lamp 
liulbs. 

A.  1.  Two  of  the  best  substances  which 
suggest  themselves  as  excellent  vehicles  of 
color  and  which  are  at  the  same  time 
soluble  in  water  are  water-glass,  its  chemi- 
cal name  being  potassium  and  sodium  sili- 
cate : and  gelatine.  Into  solutions  of  these 
substances  in  water  are  added  some  analin 
water  soluble  colors. 

I'he  thickness  of  this  solution  must  be 
tried  and  ascertained  by  experiment.  The 
globes  prior  to  dipping,  should  be  made  as 
free  of  dirt,  grease,  etc.,  as  possible.  In 
using  gelatine,  it  is  not  advisable  to  make 
it  very  thick,  so  that  no  appreciable  layer 
will  form,  it  being  best  that  some  non-dry- 
ing material,  such  as  glycerine  be  added, 
so  as  to  prevent  cracking. 


WHY  ISN’T  THE  EARTH  UN- 
BALANCED? 

(1056)  William  H.,  Newark,  N.  J., 
writes : 

Q.  1.  Would  like  to  ask  you  why  the 
earth  apparently  continues  to  rotate  with- 
out any  appreciable  variation  when  one 
half  is  possibly  heavier  than  the  other. 

When  large  cities  like  New  York  are 
built  heavy  material  is  taken  from  one  part 
of  the  earth’s  surface  and  added  to  the 
other  part,  this  would  make  one  part 
heavier. 

Coal  is  taken  from  the  earth  and  burned, 
don't  this  make  the  part  of  the  earth  lighter 
where  the  coal  is  taken  ? The  burning  of 
the  coal  still  lightens  the  surface. 

Why  is  it  that  this  changing  of  weight 
does  not  effect  the  C}rcles  of  rotation? 

Does  the  center  of  gravity  change  when 
great  quantities  of  matter  are  transferred? 

The  above  has  got  me  thinking  and 
thought  I would  like  to  hear  what  had  oc- 
curred to  others  along  the  line. 

A.  1.  In  our  opinion,  the  amount  of  coal 
that  is  taken  from  different  places  of  the 
earth  and  burnt  in  cities  like  New  York, 
where  the  material  is  massed  in  one  spot, 
is  really  so  insignificant  compared  to  the 
total  mass  of  the  earth  that  it  would  cut 
no  more  figure  than  the  smallest  fly  speck 
would  on  the  largest  orange.  That  would 
be  about  the  proportion. 

While  there  is  a difference  in  weight, 
this  amount  is  so  small  that  it  would  never 
be  able  to  make  any  tangible  difference.  As 
a matter  of  fact,  very  much  greater  differ- 
ences occur  every  day  of  the  year  due  to 
rain  or  snow.  These  amount  to  tremendous 
proportions  as  compared  to  the  weights  of 
buildings  in  large  cities.  Still  these  differ- 
ences are  so  small  as  compared  to  the  total 
weight  of  the  earth  that  they  really  amount 
to  nothing  at  all  in  the  long  run. 


DATA  ON  2 K.  W.  RADIO  TRANS- 
FORMER. 

( 1057)  M.  E.  Hulderman,  Akron,  Ohio, 
writes  the  Oracle : 

Q.  1.  Please  give  data  for  building  a 
2 K.  \N’.  radio  transformer  for  laboratory 
work. 

A.  1.  Data  on  2 K.  W.  18,000-volt  radio 
transformer  for  use  on  110-volt,  60  cycle 
A.  C.  circuit : 

Laminated  Sheet  Iron  Core:  The  core 

should  measure  \l]/2  inches  long  by  8J4 
inches  wide,  outside  dimensions,  and  have 
a cross-section  of  2j4x2j4-  Both  the  longer 
legs  should  be  well  insulated  with  several 
layers  of  oiled  linen. 

Primary  Winding:  The  primary  winding 

will  comprise  three  layers  of  13}4  lbs.  No. 
8 D.C.C.  magnet  wire.  The  primary  con- 
tains 244  turns,  and  is  wound  on  one  of  the 
longer  legs. 

Secondary  Winding:  The  secondary 

winding  will  comprise  21  lbs.  of  No.  28 
D.C.C.  magnet  wire,  wound  in  30  pies  or 
coils,  each  ii*ch  thick,  with  suitable  in- 
sulating discs  placed  between  them  in  as- 
sembly. Each  coil  should  contain  920  turns, 
or  a total  of  27,600  turns  for  the  whole 
secondary.  The  secondary  potential  can  be 
varied  by  bringing  out  taps  on  the  end  of 
the  first,  second  and  third  layers  of  the 
primary.  The  secondary  voltage  with  all 
primary  turns  cut  in,  is  12,-440  volts ; with 
200  primary  turns  in  the  circuit,  the  sec- 
ondary potential  is  15,180  volts,  and  with 
only  100  primary  turns  in  circuit,  the 
secondary  voltage  equals  30,360. 


HEATING  OF  TWISTED  WIRE. 

(1058)  Armistead  Andrews,  of  Mem- 
phis, Tenn.,  asks: 

Q.  1.  The  reason  for  the  violent  heat 
generated  when  a piece  of  wire  of  large 
gage  is  vigorously  twisted. 

A.  1.  The  explanation  of  this  phenom- 
enon is  due  to  the  compression  of  the  mole- 
cules that  go  to  make  up  this  iron  wire  and 
likewise  the  friction  that  results,  causes  the 
heating  of  the  wire. 

The  wire  need  not  be  twisted  vigorously 
to  obtain  this  heat  but  can  be  obtained  by 
merely  bending  the  wire  back  and  forth  at 
short  intervals. 


POWER  OF  ELECTRIC  LOCOMO- 
TIVE VERSUS  STEAM  TYPE. 

(1059)  A.  L.  Simmonds,  S.  S.  Carib- 
bean, Cristobal,  Canal  Zone,  writes: 

The  members  of  our  ship  are  patrons  of 
your  magazine.  A heated  discussion  has 
arisen  in  regards  to  an  article  in  your  June, 
1920,  number.  This  article,  appearing 
under  the  title  of  “Electricity  Triumphs 
Over  Steam.”  Please  answer  these  ques- 
tions : 

The  General  Electric  Company,  Engi- 
neering Department,  advises  as  follows : 

Q.  1.  How  heavy  was  the  electric  loco- 
motive ? 


A.  1.  265  tons,  of  which  458,000  lijs.  was 
on  drivers. 

Q.  2.  How  heavy  was  each  steam  loco- 
motive? 

A.  2.  Passenger  locomotive,  421,000  lljs. 
total  weight,  including  tender;  173,000  lbs. 
on  drivers.  Freight  locomotive  509,500 
lbs.  total  weight  including  tender ; 234,000 
lbs.  on  drivers. 

Q.  3.  Was  it  at  all  necessary  for  the 
electric  locomotive  to  be  heavier  than  the 
two  steam  locomotives? 

A.  3.  An  electric  locomotive  of  the  same 
total  weight  will  outpull  a steam  locomo- 
tive because  of  the  larger  proportion  of 
its  total  weight  being  on  drivers. 

Q.  4.  \\’hat  would  happen  were  two  loco- 
motives of  equal  weight,  but  one  having 
more  power,  to  meet  in  such  a contest? 

A.  4.  If  the  steam  and  electric  locomo- 
tives were  of  the  same  total  weight,  the 
electric  locomotive  would  outpull  the  steam 
for  the  reason  given  in  question  3.  If  they 
have  the  same  weight  upon  the  drivers  in 
each  case  the  electric  locomotive  would  still 
outpull  the  steam,  as  its  motors  deliver  to 
the  drivers  a perfectly  uniform  turning 
motion,  while  the  reciprocating  steam  en- 
gine with  quartering  cranks  delivers  about 
88  per  cent  uniform  turning  motion  to  its 
drivers ; hence  with  equal  weight  upon  the 
drivers  there  is  about  12  per  cent  differen- 
tial in  favor  of  the  electric  locomotive. 


MAKING  GUN  COTTON. 

( 1060)  D.  M.  Scott,  Oakland,  Cal.,  in- 
quires of  the  Oracle : 

Q.  1.  For  the  formula  used  in  making 
gun  cotton. 

A.  1.  We  give  herewith  the  necessary 
data  for  the  making  of  gun  cotton. 

Take  one  part  by  volume  nitric  acid,  two 
parts  sulfuric  acid.  Pour  the  nitric  acid 
very  slowly  into  the  sulfuric  acid,  stirring 
constantly.  Be  sure  to  do  this  in  the  open, 
as  the  nitrous  acid  fumes  are  very  dan- 
gerous and  deadly.  —This  will  be  found  to 
heat  up  rapidly  and  must  now  be  left  in 
the  open  air  to  cool  to  normal  atmospheric 
temperature. 

Some  cotton  or  celluloid  is  now  obtained. 
After  having  washed  it  of  its  impurities  in 
sodium  hydroxide,  and  then  in  water  until 
not  even  the  slightest  trace  of  the  hy- 
droxide remains,  a test  being  made  with 
litmus  paper,  it  is  dried.  When  thoroly 
dried,  it  is  put  into  the  sulfuric  nitric 
solution,  this  being  also  done  in  open  air. 
It  is  allowed  to  remain  in  said  solution 
from  ten  to  fiHeen  minutes,  timing  by  a 
watch,  then  removed  and  placed  in  a run- 
ning water  bath.  It  is  again  washed  in 
running  water,  until  not  the  slightest  trace 
of  acid  show's  its  presence,  dried,  and  is 
ready  for  use.  This  will  not  explode  if 
struck  by  a hammer,  nor  will  it  ignite, 
unless  it  is  placed  in  a confined  space  or 
container. 
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Santa  Fe  Special 

WATCHES 

‘‘Meet  Every  Test 
Where  Seconds  Count” 


The  TEST 


In  the  intense  heat  of  engine  service, 
with  the  shock  and  vibration  of  the  train, 
with  varying  climatic  conditions  encoun- 
tered around  the  world,  the  Famous 
“Santa  Fe  Special”  watch  has  proved  ab- 
solutely dependable  to  the  last  degree. 


^^ILUNOISiz:^^ 

Santa^SpedaJ 

21JIWEL’ 


KAILROADI 

WATCH 


Standard  Railroad 
Accuracy,  Marvel- 
ous Beauty,  Unsur- 
passed Life-Long 
Dependability 

— are  all  combined  in  the  highest  possible  de- 
gree in  the  famous  Santa  Fe  Special  Watch. 

The  Standard  Railroad  Watch  that  is 
GUARANTEED  TO  LAST  A LIFETIME 
AND  GIVE  SATISFACTORY  SERVICE. 

SAVE  ONE-THIRD  TO  ONE-HALF  OF 
YOUR  MONEY  by  purchasing  one  of  these 
famous  “Santa  Fe  Special”  Watches 
at  our  Rock  Bottom  price.  MOST 
LIBERAL  OFFER  EVER  MADE. 

Our  "Direct-to-You”  low  wholesale  terms 
and  Extra  Special  Distribution  Plan  is  fully 
explained  in  the  new  Santa  Fe  Special  Watch 
Book  in  full  colors  which  shows  the  newest 
case  designs  and  tells  facts  you  should  know 
before  buying  a Watch.  The  "Santa  Fe  Special 
Plan”  means  a big  saving  of  money  to  you  and 
you  get  the  BEST  watch  value  on  the  market 
today.  WATCH  SENT  FOR  YOU  TO  SEE 
WITHOUT  ONE  PENNY  DOWN. 

The  extraordinary  sale  prices  we  are  now 
making  mean  a tremendous  sacrifice  on  our 
part,  owing  to  the  advancing  cost  of  materials 
and  skilled  labor.  All  we  ask  is  that  every 
man  who  takes  advantage  of  these  low  prices 
will  tell  his  friends  about  the  "Santa  Fe 
Special”  and  the  BUNN  SPECIAL  Watches. 

The  Santa  Fe  Watch  Co. 

980  Thomas  Eldg. 


A 

'HOKTH 


New 

Case 

Designs 


Topeka,  Kans. 


HON,  CHAMP  CLARK 
House  of  Representatives 
Washington,  D.  C. 

“I  have  carried  a ‘Santa  Fe  Special’  for 
three  or  four  years  and  find  it  to  be  an 
admirable  timepiece. 

Champ  Clark.” 


You  must  see 
these  remarka- 
ble watches  in 
order  to  fully 
realize  the 
marvelous 
beauty  of  these 
NEWEST  DE- 
SIGNS; see  the 
3-color  inlay 
work,  think 
how  distinctive 
your  watch  will 
be  with  your 
own  name  or 
monogram  or  an  emblem  inlaid  in  the 
solid  gold.  See  the  special  New  French 
Art  designs  in  watch  cases,  or  any 
special  emblem  or  monogram  combined 
to  suit  your  own  ideas. 


Write  today  and  receive  the  free  watch  book 
postpaid.  All  the  newest  watch  case  designs  are 
shown.  Read  our  easy  payment  offer.  Wear  the 
watch  30  days  Free.  Watch  sent  for  your 
examination  and  approval  without  a penny  down. 
Nothing  to  risk.  See  the  Watch  before  you  buy. 


A letter,  po.st  card  or  this  coupon  will  bring  my  Free 
Watch  Book 

SANTA  FE  WATCH  CO., 

980  Thomas  Bldg.,  Topeka.  Kansas. 

Please  send  me  your  New  Watch  Book  with  the  under- 
standing that  this  request  does  not  obligate  me  in  any  way. 

Name 

Address 

State 


522 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn’t  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a success- 
ful career.  This  is  your  chance.  Don’t  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 


— . out  Hcnc  — • 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6161B,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  beibre  which  1 mark  X. 


ELEOTRIOAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eleotrlo  filachlne  Pe8tg:oQr 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOUEM’NORENG'U 
I ARCHITECT 
I Architectural  Draftsman 
I PLUMBING  AND  HEATING 
i Sheet  Metal  Worker 
I Navigator 


CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
RUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  TypUt 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Snpt, 
AGRICULTURE  Spanish 
PouitryRalslng  IQ  French 
Automobiles  IZl  Italian 


Present 

Occupation. 
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Return  Call  Bell  Circuits. — By  a return 
call  system  is  meant  a circuit  in  which  the 
home  push  button  will  ring  the  distant  bell 
and  the  distant  push  button  will  ring  the 
home  bell.  With  such  a system  when  a sta- 
tion is  signaled,  the  party  called  can  signal 
back  by  pressing  his  push  button. 


Fig.  17,  the  single  stroke  bell  if  used  at  the 
calling  station  shows  the  caller  that  the  dis- 
tant station  is  ringing  because  the  single 
stroke  bell  is  operated  only  by  the  ringing 
of  the  vibrating  bell  at  the  distant  station. 

Master  Call  System. — An  installation  suit- 
able for  a school  building  is  shown  in  Fig. 
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Fig.  18.  Below  Shows 
a Very  Good  “Master 
Call’’  Electric  Bell 
System,  Suitable  for 
Schools  and  Other 
Institutions  or  Large 
Houses.  Double  Con- 
tact Push  Buttons 
are  Used  in  Order 
That  All  of  the  Bells 
May  Be  Rung  in 
Case  of  Fire  or 
Drills,  Etc.,  By  De- 
pressing the  Master 
Push  Button. 
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Fig.  15.  Three-Line 
“Return  Call”  Bell 
System,  — One  Bat- 
tery Ringing  Either 
Bell.  Fig.  16.  Two- 
Line  Grounded  Re- 
turn Call  System 
With  Common  Bat- 
tery. Fig.  17.  Three- 
line  Return  Call  Sys- 
tem, Common  Bat- 
tery. 
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Tu'o  Line  Return  Call. — Fig.  13  shows 
this  type  of  circuit.  Two  batteries  are  re- 
quired. The  double  contact  push  buttons 
needed  have  the  line  wire  connected  to  the 
strap  or  spring  in  the  button,  the  bell  wire 
is  connected  to  the  upper  contact.  One  line 
wire  may  be  eliminated  by  using  the  earth 
for  the  return  path  as  shown  in  Fig.  14. 
By  using  the  ordinary  push  button  in  either 
Fig.  13  or  Fig.  14  both  bells  will  ring 
simultaneously. 

Three  Line  Return  Call. — Only  one  bat- 
tery is  needed  for  this  circuit  which  is  illus- 
trated by  Fig.  IS  and  ordinary  two-point 
push  buttons  are  satisfactory.  An  extra 
third  wire  is  necessary,  however,  between 
the  two  locations.  This  third  wire  can  be 
eliminated  by  using  the  ground  for  the 
return  path  of  the  current  as  shown  in 
Fig.  16.  With  a circuit  wired  as  shown  in 
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Illustrating  the  Use 
of  a Relay  for  Ring- 
ing Bells  ever 
Long,  High  Resist- 
ance Circuits.  Cniy 
a Small  Current  Is 
Required  to  Work 
the  Relay. 
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18.  Here,  each  school-room  bell  may  be 
rung  individually  by  its  own  push  button. 
All  bells  will  ring  simultaneously  by  press- 
ing the  master  button. 

Bell  System  USth  Relay. — Fig.  19  illus- 
trates the  use  of  the  relay  to  operate  bells 
at  a distance.  Installing  such  a system, 
place  the  relay  close  to  the  distant  bells  and 
the  local  battery  C as  shown.  Then,  adjust 
the  relay  to  work  from  line  battery  A.  On 
pressing  any  one  of  the  push  buttons,  a,  b, 
c,  current  from  battery  A passes  thru  the 
relay  at  the  distant  station,  making  contact 
at  }•.  This  throws  into  circuit  local  bat- 
tery C,  which  rings  the  bells,  at  the  distant 
station.  Only  a very  small  current  is  need- 
ed to  operate  the  relay  itself  and  the  weak 
current  supplied  from  the  distant  battery.  A, 
is  amply  sufficient. 


Street 
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Since  the  moon  moves  its  own  diameter 
every  hour,  it  follows  that  an  eclipse  of  the 
moon,  when  central,  ma^^  continue  total  for 
about  two  hours.  The  refraction  of  the 
atmosphere  of  the  earth  deflects  the  sun- 
light around  the  earth  into  the  shadow. 
Consequently,  after  the  moon  has  buried 
itself  in  the  shadow  it  is  usually  visible, 
shining  with  a reddish  or  copper  colored 
light. 

There  is  nothing  mysterious  about  an 
eclipse  of  the  moon.  There  is  nothing  be- 
tween us  and  the  moon  at  the.  time  of  an 
eclipse.  The  light  has  merehr  been  turned 
out.  The  computation  of  a lunar  eclipse 
is  not  at  all  complicated.  These  computa- 
tions are  made  in  advance  and  are  publisht 
in  the  American  Ephemeris  and  Nautical 
Almanac,  Washington,  D.  C. 
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As  the  moon  moves  around  the  earth  it 
cuts  out  the  sunlight  from  a certain  portion 
of  space.  That  is,  it  has  a shadow  which 
moves  along  with  it,  remaining  always  on 
the  opposite  side  of  the  moon  from  the  sun. 
The  average  length  of  the  moon’s  shadow 
is  232,150  miles.  However,  since  the  moon 
is  not  always  at  the  same  distance  from  the 
earth,  this  length  varies  from  228,000  miles 
to  236,000  miles.  The  average  distance  of 
the  moon  from  the  earth  is  240,000  miles. 
Its  shadow  will,  therefore,  usualty  not 
reach  the  earth,  altho  it  may  sometimes 
reach  18,000  miles  beyond  the  earth’s  sur- 
face! When  it  does  reach  the  earth,  those 
of  us  who  happen  to  be  in  the  shadow  see 
a total  eclipse  of  the  sun. 

{Continued  on  page  524) 
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MEN 
WANTED 


Factories,  service  stations,  repair  shops 
and  garages  are  calling  for  automotive  elec- 
tricians and  mechanics  faster  than  we  can  supply 
them.  In  addition  to  the  handsome  salaries  and  quick 
advancement  offered  by  employers  there  is  a wide-open 
opportunity  to  start  a business  of  your  own.  Ten  million  or 
more  automobiles,  trucks  cmd  tractors  throughout  the  United  States 
and  Canada  have  created  a tremendous  demand  for  service  stations, 
repair  shops  and  garages  — thousands  of  openings  in  good  territory  are 
awaiting  you.  Very  little  capital  is  required — but,  of  course,  it  is  absolutely 
necessary  that  you  know  your  business.  Train  in  10  to  12  weeks  at  the  M.S.  A.S. 


WE  TEACH 


Showing  part  of  electrical  dept. 


Showing  cars  for  electrical  repairs. 


Showing  corner  in  block  test  dept. 


AUTOMOBILES  AND  TRACTORS 

WE  teach  the  automobile  and  tractor  business  from  A 
to  Z.  Very  thorough  and  complete  training 
is  given  in  electrics,  starting,  lighting,  ignition, 
wiring,  testing,  repairing,  including  batteries,  etc. 

Our  equipment  and  instruc- 
tion are  positively  the  best. 

We  give  actual  factory  experi- 
ence in  assembling,  block  test- 
ing, bearing  scraping, 
valve  grinding  road 
testing,  etc.  LIGHT- 
ING  PLANTS, 

. TRACTORS, 

BRAZING  AND 
WELDING  AND 
TIRE  REPAIRING 
are  also  thoroughly 
taught.  The  student  learns 
how  to  conduct  a business  of 
his  own  successfully,  and  is  a 
life  member  of  the  school,  in- 
cluding all  service  privileges 
without  any  extra  charges. 


LEARN  THE  AUTOMOBILE 

and  TRACTOR  BUSINESS 


Electrical  Test 
are  but  small 
vast  electrical 

M.  S. 


Table.  These 
parts  of  thn 
equipment  at 

A.  S. 


?e"s“t  "u'seJ ’ll  TRAIN  IN  D ETROIT 

S-  A.  s. 

Train  in  Detroit,  the  Heart  of  the  Automotive  Industry.  Tou  get  a training  here  that  is  riot  possible  elsewhere. 
More  than  180  of  the  leading  automobile  and  accessory  factories  are  located  in  Detroit.  94%^  of  all  autoinoDUes 
are  manufactured  within  a radius  of  100  miles  around  Detroit,  and  ilyb  aie  made  right 
in  this  City. 

The  greatest  automotive  experts  in  the  world  are  in  Detroit  and  they  helped  outline 
our  courses  for  you.  The  latest  and  best  equipment  is  here. 

All  leading  manufacturers  endorse  our  school.  Many  of  the  leading  manufax’turers  in 
each  lino  assisted  in  outlining  our  Course  and  tliey  give  our  students  the  fullest  co- 
operation possible.  They  have  placed  their  machines  in  our  school  for  students  instruc 
tinn.  They  are  constantly  calling  on  us  for  graduates  because  they  know  the  t-VP® 
men  wo  turn  out.  Everywhere  in  the  automotive^  iridustiT  , M-  S.  A.  b.  graduates  aio 
given  the  preference  because  ours  is  the  Factory  Endorsed  School. 


PUT  your  electrical  ex- 
perience to  work  in  the 
world’s  greatest  indus- 
try. Automotive  electri- 
cians are  the  most  valua- 
ble men  in  the  automotive 
field.  They  earn  the  larg- 
est salaries.  The  impor- 
tance of  electrical  work 
in  the  automotive  indus- 
try is  well  recognized. 

Every  electrician  is  well 
aware  that  automotive  electrics 
and  automotive  mechanics  are  so 
entwined  that  a knowledge  of  both 
is  absolutely  necessary.  For  this 
reason  the  Michigan  State  Auto 
School  gives  a thorough  and  com- 
plete course  covering  every  point 
of  knowledge  and  practice 
required  of  a successful 
automobile  expert. 

EQUIPMENT 

The  M.  S.  A.  S.  is  by  far 
the  best  equipped  school  in 
America.  Get  our 


Electrical  Test  Table 
from  M.  S.  A.  S. 
Electrical  Dept. 


Free  Catalog. 
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DE'TROIT 

THE  HEART  OF  THE  AUTO  INDUSTRY 


FREE;  BIG  124-PAGE  CATALOG 

Send  the  coupon  today  for  big  124-page 
illustrated  catalog  and  copy  of  latest 
‘"Auto  School  News.'"  They  tell  about 
Courses — show  more  than  a hundred  pic- 
tures of  equipment — give  letters  from  big 
Factories  and  tell  of  successful  graduates 
and  point  out  opportunities  for  you.  Use 
coupon  now. 


MONEY-BACK  GUARANTEE 

We  guarantee  to  qualify  you  for  a posi- 
tion as  chauffeur,  repair  man,  demon- 
strator, auto  electrician,  garage  man,  au- 
tomobile dealer,  tractor  mechanic  and 
operator  or  farm  lighting  expert,  paying 
from  .$1,500  to  $5,000  a year  or  refund 
your  money. 

Many  of  our  graduates  are  making  twice 
our  guarantee. 


I MICHIGAN  STATE  AUTO  SCHOOL  I 
" 668  Auto  Building,  687-89-91  Woodward  Ave.,  | 
I DETROIT,  MICH.  | 

0 Gentlemen:  Please  send  me  absolutely  I 

FREE  New  124-page  Illustrated  Catalog.  . 
"Auto  School  News."  and  information  as  I 
g checked  below.  i 

[ 1 Auto  and  Tractor  Course  I 

a[  J Tire  Repairing  | 

[ ] Brazing  and  Welding  m 

(Mark  each  course  you  are  interested  in.)  I 
Ur.  better  still,  you  can  expect  me  about  ® 


I 

^ Name 
^ Street 


City State. 


Michigan  State  Auto  School' 

The  Detroit  Auto  BchooT' — — Endorsed  by  a// Leading  Manufacturers'' 

Dctroit,  Mich.,U.S.A. 
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Choose  asYour  Profession 

Electrical 

Engineering 


Electricity  offers  a brilliant  future  to  the  young 
man  who  is  about  to  choose  his  career.  Never  be- 
fore has  there  been  such  wonderful  opportunity  in 
this  great  field.  Big  paying  positions  in  electrical 
Th  c'  T\  ^ work  the  world  over  are  open  to 

Dm  i3.  DGQtCC  trained  men  — men  who  possess 
• n T7-  ^ specialized,  practical  knowledge. 

ttV  O iQdVS  Come  to  the  School  of  Engineering 

of  Milwaukee  — the  largest  and 
best  enuipped  electrical  school  in  America.  Here  you  are 
trained  in  both  theory  and  practice  by  a faculty  of  over  90 
experts.  You  learn  in  large,  finely  enuipped  laboratories. 

If  you  have  14  high  school  credits  or  equivalent,  you 
can  become  an  Electrical  Engineer  with  a Bachelor  of 
Science  degree  in  3 years.  If  you  lack  these  credits  they 
can  be  made  up  in  our  Institute  of  Electrotechnics  in  a 
short  intensive  course. 

Earn  While  You  Learn 

By  our  special  system  you  may  earn  your  way  while 
learning.  Our  Employment  Department  will  secure  you 
a position  to  which  you  may  devote  a part  of  each  day, 
spending  the  remainder  at  the 

school.  Tills  plan  both  solves  the  JT/jlf  'T'c>rttl 
students'  financial  problems  and  a it  i.  ; 

provides  splendid  experience  at  the  o 

same  time.  Low  tuition  fee  and  DH^lTlo 
Fraternity  House  for  all  students  t 

who  wish  to  secure  board  and  \JCtOOGT  ISt 
room  at  cost. 


Write  for  Catalog 

Write  today  for  our  free,  illustrated  catalog.  Read 
about  this  wonderful  institution  and  the  great  oppor- 
tunities that  lie  before  you.  Find  out  about  our  spe- 
cialized method  of  training  and  the  details  of  our  "Earn 
While  You  Learn"  plan. 


SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 

Dept.  1-J — 373  Broadway^  IVIilwaukee,  Wis. 


School  of  Engineering  of  Milwaukee, 

Dept.  I-J — 373  Broadway,  Milwaukee.  WIs. 

Please  send  me  your  free  illustrated  catalog  on  Electri- 
cal Engineering  and  give  me  full  details  of  your  "Earn 
While  You  Learn"  plan. 

Name  

Address  


Town State 

Age Experience 


^Send  To-day  for  the^ 

“Electrical  Worker's  Friend 

An  electrical  book  of  66  motor 
drawings  with  complete  instruc- 
tions for  rewinding  and  reconnect- 
ing A.C,  motors.  Special  at 
Or  write  for  full  particulars  of  this  valuable  book 
SMITH  & SMITH  PUBLISHING  CO. 

Dept.  B.  1524  Lowrie  St.,  N.  S.,  Pittsburgh,  Pa. 


$/|  .00 


Big  Band  Catalog  sent  free 

^\^latever  you  need — from  a drumstick  to 
the  highest  priced  cornets  in  the  world. 

Used  by  the  Army  and  Navy. 
Send  for  big  catalog:  liberally 
illustrated,  fully  descriptive. 
Mention  what  instrument  in- 
terests you.  Free  trial.  Easy 
payments.  Sold  by  leading 
music  stores  everywhere. 

lY0NSHEALY“"it”;"'‘ 


MATHEMATICS  MADE  EASY 

The  Areasc9pe — the  Combination  Triangle 
with  a Brain — will  multiply,  divide,  figure 
percentage  and  proportion,  solve  all  problems 
m ixigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.  Superior  to  any  slide 
rule.  Simple  to  operate.  Also  includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THRI^  RUI..ES.  Used  at  Columbia  University. 

West  Point,  U.  S.  Aeronautic  Schools,  etc.  Only  8 5 
cents  Postpaid.  Order  today  before  you  forget. 

Dept.  J,  L.  J.  LEISHMAN  CO..  Ogden.  Utah 
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It  is  evident  that  an  eclipse  of  the  sun  is 
something  entirely  different  from  an  eclipse 
of  the  moon.  In  the  case  of  a lunar  eclifse 
the  moon  is  in  the  earth’s  shadow  and  we 
cannot  see  it,  altho  there  is  nothing  between 
us  and  the  moon.  In  the  case  of  a solar 
eclipse  we  are  in  the  moon’s  shadow  and  we 
cannot  see  the  source  of  light,  the  moon 
being  between  us  and  the  sun.  When  one 
thoroly  understands  the  reason  for  an 
eclipse  of  the  sun  he  cannot  help  but  laugh 
at  the  following  “headline”  which  once  ap- 
peared in  a daily  paper  of  wide  circulation 
on  the  day  after  a solar  eclipse : “The 

moon  casts  its  shadow  on  the  sun!” 

To  the  average  person  the  sun  and  the 
full  moon  appear  about  the  same  size.  This 
is  due  to  the  fact  that,  altho  the  sun  is  400 
times  as  large  as  the  moon,  it  is  400  times 
as  far  away.  Consequently,  when  the  moon 
gets  between  uS  and  the  sun  it  is  usually 
just  large  enough  to  cover  the  face  of  the 
sun  and,  since  it  is  moving  very  rapidly, 
the  sun  is  not  hidden  very  long.  In  fact, 
the  moon’s  shadow  passes  an  observer  near 
the  equator  with  a velocitj^  of  1,000  miles 
per  hour.  The  speed  is  much  greater  in 
higher  latitudes. 

Since  the  moon  is  sometimes  closer  to 
the  earth  than  at  other  times,  it  will  some- 
times appear  larger  than  the  sun.  In  this 
case  a total  eclipse  may  last  longer  than 
usual.  For  an  observer  near  the  equator 
an  eclipse  of  the  sun  may  remain  total  for 
seven  minutes  and  58  seconds,  while  in  lati- 
tude 36°  it  cannot  last  longer  than  six 
minutes  and  30  seconds. 

If  the  moon  is  so  far  from  the  earth  at 
the  time  of  a solar  eclipse  that  it  is  not 
large  enough  to  hide  the  face  of  the  sun,  a 
ring  of  light  will  be  left  around  the  edge 
of  the  moon.  This  comes  from  the  part 
of  the  sun  which  is  not  covered  up.  An 
eclipse  of  this  nature,  which  is  more  fre- 
quent than  a total  eclipse,  is  known  as  an 
annular,  or  ring-shaped,  eclipse.  The  eclipse 
of  November  22,  1919,  was  an  annular  one. 
For  an  observer  near  the  equator  an  an- 
nular eclipse  may  last  for  12  minutes  and 
24  seconds.  The  duration  of  the  annular 
eclipse  of  November  22  was  almost  up  to 
the  maximum. 

The  cross-section  of  the  moon’s  shadow 
at  the  place  where  it  strikes  the  earth  is 
generalh’  less  than  150  miles  in  diameter. 
As  has  already  been  stated,  everybody  with- 
in the  narrow  strip  where  this  shadow 
traverses  the  face  of  the  earth  will  see  the 
moon  pass  across  the  face  of  the  sun.  That 
is,  they  will  see  a total,  or  an  annular 
eclipse,  according  as  the  diameter  of  the 
moon  is  or  is  not,  large  enough  to  cover  the 
face  of  the  sun.  Everyone  within  2,000 
miles  on  either  side  of  this  strip  will  see  a 
partial  eclipse  of  the  sun.  That  is,  as  the 
moon  passes  between  them  and  the  sun, 
its  center  will  pass  to  one  side  of  the  center 
of  the  sun,  leaving  one  limb  of  the  sun 
visible  all  the  time.  Those  observers  who 
live  near  the  narrow  strip  will  see  the 
eclipse  almost  total,  or  annular,  while  those 
2,000  miles  away  will  scarcely  see  any  of 
the  sun’s  disk  covered  up  by  the  moon.  In 
the  case  of  the  solar  eclipse  of  November 
22,  1919,  the  shadow  strip  began  near  San 
Antonio,  Texas,  and  ran  thru  the  Gulf  of 
Mexico,  along  the  northern  boundary  of 
South  America,  across  the  Atlantic  Ocean, 
and  ended  in  Africa.  Everyone  in  this  strip 
saw  an  annular  eclipse.  Those  of  us  who 
were  not  fortunate  enough  to  live  in  this 
strip  saw  the  eclipse  as  partial,  provided 
we  were  not  living  so  far  west  that  the 
eclipse  ended  before  sunrise. 

Altho  it  is  possible  for  a year  to  pass 
without  a single  eclipse  of  the  moon,  the 
orbits  of  the  earth  and  moon  are  so  con- 
structed that  there  must  be  as  many  as  two 
solar  eclipses  every  year  and  there  may  be 
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as  many  as  five.  A year  with  five  solar 
eclipses  must  have  two  lunar  eclipses. 
Consequently  there  may  be  as  many  as  seven 
eclipses  per  year.  This  will  happen  next  in 
1935.  In  the  year  1917  there  were  seven 
eclipses,  four  of  the  sun'  and  three  of  the 
moon.  The  most  unusual  number  of  eclipses 
per  year  is  four  and,  as  we  have  seen,  the 
least  possible  number  is  two,  both  of  the 
sun,  and  the  largest  possible  number  is 
seven,  five  solar  and  two  lunar,  or  four 
solar  and  three  lunar.  In  the  year  1920 
there  will  be  four  eclipses,  two  of  the  sun 
and  two  of  the  moon. 

If  the  whole  earth  be  taken  into  account 
there  are  more  eclipses  of  the  sun  than  of 
the  moon.  That  is,  the  shadow,  or  the 
shadow  produced,  of  the  moon  traverses 
some  part  of  the  earth  more  often  than 
the  moon  goes  into  the  shadow  of  the  earth. 
The  ratio  is  approximately  three  to  two. 
However,  if  any  given  place  on  the  earth 
he  considered,  the  result  is  entirely  different. 
The  reason  for  this  will  be  perfectly  obvious 
after  a little  reflection.  Let  us  remember 
that  the  full  moon  is  visible  from  half  the 
surface  of  the  earth.  Then  everyone  on 
one  side  of  the  earth  will  see  it  go  into  the 
shadow  and  since  the  earth  is  rotating 
rapidly  on  its  axis  many  other  observers 
who  did  not  see  it  go  in,  will  see  it  come 
out.  Thus  every  lunar  eclipse  is  visible 
from  more  than  half  the  surface  of  the 
earth. 

On  the  other  hand,  a solar  eclipse  is  total, 
or  annular,  only  for  those  who  live  in  the 
narrow  strip  mentioned  above.  Suppose 
some  inhabitant  of  Mars  should  reach  his 
arm  across  the  intervening  space,  and  with 
a brush  150  miles  wide,  paint  a streak  at 
random  across  the  face  of  the  earth  as  it 
spins  rapidly  on  its  axis.  What  is  the 
probability  that  your  house  would  lie 
painted  ? And  you  would  not  see  the  eclipse 
as  total,  or  annular,  unless  your  house  was 
painted.  In  fact,  unless  you  were  close 
enough  to  smell  the  paint  you  would  not 
even  see  a partial  eclipse.  That  is,  you 
could  not  tell  by  looking  at  the  sun  that 
anything  was  happening. 

It  is  obvious  that  an  eclipse  of  the  sun 
can  occur  only  when  the  moon  is  between 
the  earth  and  the  sun ; that  is,  at  the  time 
of  new  moon.  The  solar  eclipses  in  1920 
will  occur  at  the  new  moons  (May  17  and 
November  10)  following  the  full  moons 
(May  2 and  October  27)  at  which  the  lunar 
eclipses  occur. 

The  eclipses  in  any  year  always  take 
place  at  two  opposite  seasons,  which  are 
called  the  eclipse  months  of  the  year.  The 
eclipse  seasons  for  the  year  1920  are  May 
and  October-November.  After  the  eclipse 
of  November  10  there  cannot  be  another 
for  about  six  months. 

Eclipses  are  periodic ; that  is,  they  occur 
at  regular  intervals.  The  .period  is  18  years 
and  llYs  days.  This  period,  which  was 
known  to  the  ancient  Chaldeans,  is  called 
the  Saros.  All  that  has  been  said  with 
reference  to  eclipses  applies  not  only  to  us 
but  also  to  the  inhabitants  of  other  heaven- 
ly bodies.  It  is  rather  unfortunate  for 
those  of  us  who  are  interested  in  eclipses 
that  we  do  not  live  on  Jupiter  or  Saturn. 
Each  of  these  planets  has  nine  moons  which 
furnish  a great  variety  of  eclipses.  These 
moons  move  around  their  primaries 
(worlds)  so  rapidly  that  eclipses  of  the 
sun  occur  every  day  or  so  and  undoubtedly 
interfere  with  business  if  any  business  is 
transacted  on  these  worlds. 

Let  us  suppose  that  we  live  on  the  moon. 
Then  when  the  moon  goes  into  the  shadow 
of  the  earth  we  would  see  an  eclipse  of  the 
sun.  Why?  Because  the  earth  would  be 
between  us  and  the  sun.  This  eclipse  would 
be  very  interesting  since  it  might  last  as 
(Continued  on  page  526) 
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BE  AN  EXPERT  IN 

flutomotive  Electricity 

Every  auto  repair  shop,  today,  needs  expert 
electricians  to  care  for  and  repair  the  complex 
and  important  starting,  lighting  and  ignition 
systems,  as  well  as  batteries.  For  the  electric 
repairs  on  autos,  trucks,  etc.,  constitute  75% 
of  all  service  work  today. 

BIG  PAY 

There  are  twice  as  many  jobs  as  men.  This  in- 
sures steady  work  and  big  wages  to  trained  men. 
They  are  the  aristocrats  of  the  auto  field. 

8 WEEKS  COURSE 

A course  of  8 weeks  of  44  hours  each,  at  this 
institute — the  only  school  teaching  automotive 
electricity  exclusively — you  learn  all  the  theory 
and  actual  i)ractice  of  the  complex  electric  sys- 
tems of  autos,  etc. 

In  class  room,  laboratory  and  shop  experience, 
electrical  engineers  train  you  in  every  detail. 

LIMITED  CLASSES 

To  insure  individual  instruction  classes  are  lim- 
ited to  2fl  men  each.  A new  class  starts  every 
two  weeks,  and  they  are  tilling  weeks  in  advance. 

ENROLL  NOW 

Get  started  early — the  demand  for  trained  men  Is 
tremendous. 

Lest  you  be  disappointed  in  getting  Into  the  class  you 
want,  we  urge  you  to  get  your  reservation  in  at  once. 
Write  to  Administrative  offices  for  terms  and  dates  of 
classes  open. 

AMBU  ENGINEERING  INSTITUTE 

C.  J.  BUCKWALTER,  President 
R90I-I603  S.  Michigan  Ave.  CHICAGO 
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Price,  .22  cal.  $7.00.  Send  6c 
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let of  astonishing  experi- 
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Di  scover  Your  Talents! 

Why  is  it  that  some  men  make  a success  of  every- 
thing they  touch  while  others  work  their  lives  out. 
and  remain  failures? 

Why  is  it  that  some  climb  to  the  heights  with  little 
effort  while  others  plod  along  for  a lifetime  in  the 
same  old  rut? 

It’s  not  luck,  nor  pull — it’s  knowing  hovp  to  direct 
your  energies  most  effectively.  It's  discovering  where 
your  talents  lie.  and  putting  all  your  efforts  along  the 
lines  where  you  can  succeed. 

Bon't  struggle  along  any  longer. ' against  your  own 
personality. 

Let  L)r.  S.  S.  George,  the  eminent  psychologist  and 
former  U.  S.  Army  expert,  help  you  discover  your 
talents.  Br.  George  has  made  his  llfework  the  analy- 
sis of  men’s  abilities. 

His  mental  and  vocational  analysis  course  with  1,.^)00 
vocations  classified,  will  be  mailed  to  you  on  approval. 
Bon’t  wait  a single  day.  Get  in  touch  with  your 
abilities.  This  service  may  be  worth  thousands  of 
dollars  and  invaluable  happiness  to  you.  Send  only 
$3.00  for  complete  course  and  li>its. 

MONEY  REFUNDED  IF  NOT  SATISFIED 

At  the  end  of  5 days,  if  you  are  not  completely 
satisfied,  we  will  refund  your  money  in  full. 

Vocational  Guidance  Institute.  2255  Broadway.  N.  Y. 
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TO  PHOTOPLAY 
WRITERS 

A wonderful  book,  illustrated  with  100  potographs, 
-of  stars,  directors,  producers,  scenes  in  the  filming, 
studio  interiors  and  exteriors.  Literally  takes  you 
on  tour  of  the  great  Motion  Picture  Studios. 

It  tells  how  Adrian  Johnson,  author  of  300  produced 
photoplays  by  formulating  a simple,  practical,  followable 
system  of  screen  writing,  has  brought  this  fascinating 
profitable  profession  to  your  very  door. 

It  is  a system  for  persons  of  average  intelligence.  You 
need  not  be  a '‘genius"  to  master  it. 

Send  no  money.  Get  this  beautiful  souvenir  book  today, 
for  the  asking. 

The  Adrian  Johnson  Photoplay  System 
! 1 1 American  Theatre  Building,  New  York,  N.  Y. 
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long  as  two  hours.  Suppose,  on  the  other 
hand,  that  the  moon’s  shadow  traverses  the 
earth.  Then  we  would  see  an  eclipse  of 
part  of  the  earth.  That  is,  we  would  see 
the  moon’s  shadow  pass  across  the  earth  at 
the  enormous  speed  of  1000  miles  per  hour. 

It  may  be  of  interest  to  mention  some  of 
the  eclipses  which  have  occurred  since  the 
dawn  of  history  and  to  see  how  they  were 
regarded  by  man  and  how  they  influenced 
his  conduct. 

One  of  the  earliest  eclipses  of  which  we 
have  any  record  is  mentioned  in  the  Old 
Testament.  Joel  (ii,  30,  31)  makes  the 
Lord  say,  "I  will  shew  wonders  in  heaven 
and  earth,  blood  and  fire  and  columns  of 
smoke ; the  sun  shall  he  turned  into  dark- 
ness and  the  moon  into  blood.”  The  red- 
dish color  which  the  moon  assumes  during 
a total  eclipse  seems  to  give  rise  to  the  ex- 
pression “to  turn  the  moon  into  blood.”  The 
phophet  Amos  (VIII,  9)  says,  “And  it 
shall  come  to  pass  in  that  day,  saith  the 
Lord  God,  that  I will  cause  the  sun  to  go 
down  at  noon,  and  I will  spread  darkness 
over  the  earth  in  the  clear  day.” 

Again,  Job  (V,  8)  says,  “Seek  Him  that 
maketh  the  seven  stars  and  Orion,  and 
turneth  the  shadow  of  death  into  the  morn- 
ing, and  maketh  the  day  dark  with  the 
night.” 

Schiaparelli,  in  his  interesting  book 
Astronomy  in  the  Old  Testament,  calls  at- 
tention to  the  fact  that  total  eclipses  of  the 
sun  were  visible  in  Palestine  on  the  follow- 
ing dates : August  13,  831  B.  C.,  .April  2, 
824  B.  C.,  and  June  15,  736  B.  C.  He  also 
mentions  the  fact  that  both  the  eclipse  of 
831  B.  C.  and  that  of  824  B .C.  occurred 
during  the  lifetime  of  Joel  and  Amos,  and 
that  the  moment  of  greatest  darkness  in 
831  B.  C.  occurred  in  southern  Judaea  at 
noon.  The  two  prophets  seem  t o have 
written  of  a phenomenon  which  both  of 
them  had  witnest. 

Several  of  the  later  prophets  referred 
to  eclipses  of  the  sun.  However,  in  view 
of  the  fact  that  there  were  no  eclipses  of 
the  sun  visible  in  Palestine  between  763 


B.  C.  and  586  B.  C.,  it  is  very  probable 
that  they  obtained  their  ideas  from  the  ear- 
lier prophets.  We  quote  three  references. 

Micah  IH-6:  “And  the  sun  shall  go 

down  over  the  prophets,  and  the  day  shall 
be  dark  over  them.” 

Jeremiah  XV-9 : “Her  sun  is  gone  down 

while  it  was  yet  day.” 

Isaiah  XHI-10:  “The  sun  shall  he 

darkened  in  his  going  forth,  and  the  moon 
shall  not  cause  her  light  to  shine.” 

There  are  several  other  references  to 
eclipses  of  the  sun  and  the  moon  in  the  Old 
and  New  Testament.  For  example.  Job 
V-14:  “They  meet  with  darkness  in  the 

daytime  and  grope  in  the  noonday  as  in  the 
night.”  Matthew  XXIV-29:  “Immediately 

after  the  tribulation  in  those  days  shall  the 
sun  be  darkened,  and  the  moon  shall  not 
give  her  light.” 

Herodotus  tells  us  that  during  the  sixth 
year  of  the  war  between  the  Medes  and  the 
Lydians,  while  the  armies  were  in  the  midst 
of  the  combat,  the  day  suddenly  changed 
into  night ; whereupon  the  combatants 
stopt  fighting  and  establisht  peace.  Astron- 
omers tell  us  that  this  eclipse  occurred  on 
May  28,  585  B.  C.  This  eclipse  was  pre- 
dicted by  Thales  of  Miletus,  one  of  the 
Seven  Sages,  who  had  obtained  his  knowl- 
edge of  astronomy  from  the  Egyptians. 

Pericles  understood  the  nature  of  eclipses 
and,  when  an  eclipse  of  the  sun  threatened 
to  interfere  with  one  of  his  expeditions,  he 
managed  to  convince  his  soldiers  that  they 
had  nothing  to  fear. 

Christopher  Columbus  used  his  knowledge 
of  eclipses  to  free  himself  and  his  com- 
panions from  the  American  Indians,  who 
held  him  prisoner  and  had  reduced  him  al- 
most to  starvation.  He  happened  to  re- 
member that  an  eclipse  of  the  moon  was 
due  to  occur  on  March  1,  1504,  and  he  told 
the  Indians  that  he  would  cause  the  moon 
to  go  out  if  they  did  not  bring  him  food. 
They  paid  very  little  attention  at  first  but 
when  the  moon  disappeared  they  brought 
him  plenty  of  food  and  worshipt  him  as  a 
“God.” 
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fact  that  you  are  wont  to  tear  along  the 
road  at  a speed  of  from  30  to  50  miles  an 
hour,  which  is  the  common  one  with  fast 
Flivver  drivers,  you  must  pay  for  the  fuel 
and  burn  the  energy  and  enough  gasoline 
to  develop  20  to  25  horse-power ! 

“And  what  else  can  I do?”,  you  will  ask. 
Here  is  what  can  be  done,  and  just  exactly 
what  is  being  done,  in  many  European 
countries  which  are  yet  smarting  under  the 
terrible  lash  of  the  World  War  and  its 
aftermath.  In  Germany  and  several  other 
countries,  particularly  in  England,  there 
have  been  developt  several  very  interesting 
and  thoroly  practicable  types  of  light- 
weight, low  powered  vehicles. 

WHY  15  TO  20  MANEUVERS  TO  DRIVE  YOUR 
MOTOR? 

Another  important  principle  and  fact 
which  is  apparent  even  to  the  casual  ob- 
server if  he  stops  to  look  at  an  up-to-date 
motor  car,  is  the  very  compUeated  proce- 
dure required  in  handling  the  vehicle.  We 
do  not  see  many  women  drivers — only  now 
and  then.  Why  is  this,  do  you  suppose? 
Not  necessarily  because  the  gentler  sex  is 
afraid  of  the  noise  or  anything  else,  but 
simply  because  women  like  to  have  things 
(especially  machinery  of  any  kind)  operate 
as  safely  and  as  simply  as  possible;  and 


they  have  a perfect  right  to  expect  this ! 

The  accompanying  illustrations  show 
some  of  the  almost  unbelievable  maneuvers 
and  movements  which  the  modern  motor 
car  driver  often  has  to  go  thru  in  order 
to  properly  drive  an  automobile  of  the 
average  type.  This  is  not  exagge^-ated  or 
especially  gotten  up  for  the  purpose  of 
making  a story,  either.  The  writer  checked 
up  this  matter  carefully  by  referring  to 
standard  automobile  text-books,  and  some 
of  the  well-known  makes  of  cars  in  which 
the  devices  to  be  operated  by  the  chauffeur 
or  driver,  vary  from  10  to  as  high  as  20 
and  more  different  parts,  such  as  the  Cadil- 
lac, the  Packard,  and  several  others ; but 
you  don’t  have  to  pick  out  any  particular 
car;  simply  walk  up  to  the  first  one  you 
see  on  the  street  and  look  it  over. 

One  of  the  latest  inventions  of  present 
interest  and  demonstrated  at  the  last  New 
York  Auto  Show,  was  a fluid  turbine  drive 
or  transmission  which  eliminates  all  gears 
and  gear  shifts,  permitting  all  speeds  and 
any  variety  of  them  to  be  obtained  bv-  the 
manipulation  of  a single  lever!  It  can  be 
fitted  on  any  car  and  relegates  the  gear 
box  and  4 or  5 position  lever  quadrant  to 
the  scrap  pile,  where  it  belongs.  All  you 
need  is  a speed  control  lever,  steering  wheel 
and  one  foot  pedal  for  the  brakes. 
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An  Unusual  Opportunity  For  An  Electrical  Career 

Earn  While  You  Learn 


To  the  electrically  or  mechanically  inclined  high-school  graduate,  The 
Westinghouse  Company  offers  NOW — 

An  opportunity  to  secure  technical  training  in  the  atmosphere  of  industry, 
under  the  guidance  and  instruction  of  experienced  electrical  engineers. 

Instruction  in  the  construction  and  application  of  electrical  apparatus, 
generators,  motors,  transformers,  electric  railway  equipment  or  instruments. 

An  opportunity  to  earn  while  you  are  learning.  To  choose  that  phase  of 
work,  engineering  or  commercial,  to  which  you  are  naturally  inclined  and 
fitted.  To  qualify  for  a responsible  position  in  the  field  of  engineering  with 
the  Westinghouse  organization. 

A class  of  thirty  selected  men  will  begin  September  i.  If  you  are  inter- 
ested in  electricity  and  have  not  been  able  to  go  to  college,  this  is  your  op- 
portunity. 

Apply  in  your  own  handwriting  for  further  information  to 


THE  EDUCATIONAL  DEPARTMENT 

Westinghouse  Electric  & Mfg.  Company 

East  Pittsburgh,  Pa. 
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A Big  Raise  in  Salary 

Is  Very  Easy  to  Get,  if  You 
Go  About  It  in  the  Right  Way 

You  have  9ften  heard  of  others  who  doubled  and  trebled 
their  salaries  in  a year’s  time.  You  wondered  how  they 
did  it.  Was  it  a pull?  Don’t  you  think  it.  When  a man 
is  hired,  he  gets  paid  for  exactly  what  he  does,  there  is 
no  sentiment  in  business.  It’s  preparing  for  the  future 
and  knowing  what  to  do  at  the  right  time  that  doubles 
and  trebles  salaries. 

Remember  When  You  Were  a Kid 

and  tried  to  ride  a bike  for  the  very  first  time?  You  thought  that  you 
would  never  learn  and  then— all  of  a sudden  you  knew  how,  and  said 
in  surprise:  “Why  it’s  a cinch  if  you  know  how.”  It’s  that  way  with 
most  things,  and  getting  a job  with  big  money  is  no  exception  to  the 
rule,  if  you  know  how. 

We  Wm  Show  You  How 

Without  loss  to  you  of  a single  working  hour  we  can  show  you  a sure 
way  to  success  and  big  pay.  A large  number  of  men  in  each  of  the 
positions  listed  are  enjoying  their  salaries  because  of  our  help  — we 
want  to  help  you.  Make  check  on  the  coupon  against  the  job  you 
want  and  we  will  help  you  to  get  it.  Write  or  print  your  name  on 
the  coupon  and  send  it  in  today. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 
Dept.  G-626  CHICAGO,  ILLINOIS,  U.  S.  A. 


American  School  of  Correspondence, 
I want  job  checked — tell 
Architect.  $5,000  io  $15,000 


Building  Contractor. 

$5,000  to  $10,000 

Automobile  Engineer. 

$4,000  to  $10,000 
. . . .Automobile  Repairman. 

$2,500  to  $4,000 

Civil  Engineer. 

$5,000  to  $15,000 

Structural  Engineer. 

$4,000  to  $10,000 

Business  Manager. 

$5,000  to  $15,000 
. . . .Certified  Public  Accountant. 

$7,000  to  $15,000 

Accountant  and  Auditor. 

$2,500  to  $7,000 

Draftsman  and  Designer. 

$2,500  to  $4,000 

Electrical  Engineer. 

$4,000  to  $10,000 
General  Education. 

In  one  year. 


Dept.  G,  626  Chicago,  U.  S.  A. 

me  how  to  get  it. 

...Lawyer.  $5,000  to  $15,000 

..Mechanical  Engineer. 

$4,000  to  $10,000 
. . .Shop  Superintendent. 

$3,000  to  $7,000 
...Employment  Manager. 

$4,000  to  $10,000 

...Steam  Engineer. 

$2,000  to  $4,000 

, . .Foreman’s  Course. 

$2,000  to  $4,000 

. . .Photoplay  Writer. 

$2,000  to  $10,000 
...Sanitary  Engineer. 

$2,000  to  $5,000 
...Telephone  Engineer. 

$2,500  to  $5,000 
...Telegraph  Engineer. 

$2,500  to  $5,000 
...High  School  Graduate. 

In  two  years. 

...Fire  Insurance  Expert. 

$3,000  to  $10,000 


Name Address. 
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I By  PROF.  T.  O’CONNOR  SLOANE,  PH.  D.  1 

I {Continued  from  page  474)  | 
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liquefaction  of  air  has  led  to  the  discovery  of  the 
rare  gases  of  the  air,  neon,  cription,  xenon  and  niton. 

EATING  LIQUID  AIR 

When  liquid  air  is  poured  out  into  the  atmosphere, 
as  over  the  hand,  it  produces  a sort  of  smoky  vapor. 
This  is  due  to  the  condensation  of  the  moisture  of 
die  atmosphere  and  it  may  be  of  carbon  dioxide, 
jroducing  quite  a striking  effect.  It  may  be  taken 
into  the  mouth,  when  the  cloud  of  condensed  water 
vapor  is  still  more  pronounced.  It  is  said  that  it 
has  even  been  swallowed  without  permanent  ill 
effects.  It  must  have  been  rather  inflating  to  say  the 
least. 

If  placed  in  unsilvered  vacuum  receivers,  a con- 
siderable ebullition  will  first  be  observed,  and  the 
outer  vessel  will  soon  become  clouded  with  water 
from  the  air  which  eventually  freezes,  giving  a coat 
of  hoar  to  the  glass. 

It  may  be  placed  in  a vessel  which  is  then  tightly 
corked.  In  a short  time  the  air  will  blow  the  cork 
out  with  any  degree  of  violence,  according  to  how 
tightly  it  was  forced  in. 

A test  tube  full  of  mercury  freezes  solid  after  a 
short  immersion  in  liquid  air  and  can  be  taken  in  a 
wooden  test  tube  holder  and  made  to  drive  a nail. 
The  old  trick  done  in  the  arctic  regions  by  natural 
cold  may  be  done  here  by  freezing  a bultet  of  mer- 
cury in  a mould  and  firing  it  thru  a board. 

A soft  lead  wire  is  wound  into  a spiral.  When 
cooled  to  liquid  air  temperature  it  is  highly  elastic 
and  supports  a weight  as  if  it  were  brass  or  steel. 
But  if  warmed  by  standing  in  the  air  or  by  blowing 
upon  it,  the  elasticity  disappears  and  the  wire 
straightens  out. 

Iron  becomes  brittle.  An  iron  flask  which  has  been 
chilled  by  it  can  be  broken  by  a hammer  as  if  it 
were  glass. 

A kettle  of  liquid  air  will  boil  slowly  in  the  air; 
to  make  it  boil  violently  it  may  be  placed  on  a lump 
of  ice. 

Liquid  air  makes  india  rubber  brittle.  A piece 
immersed  in  it  becomes  like  glass  and  can  be  frac- 
tured by  a blow.  A piece  of  beefsteak  can  be  treated 
in  the  same  Vv'ay  and  will  break  into  fragments. 

If  an  iron  or  other  ball  of  metal  is  dipt  into  liquid 
air  and  kept  in  it  until  it  attains  the  temperature  of 
the  air  and  is  then  placed  in  a Bunsen  burner  gas 
flame  it  will  precipitate  a cloud  of  carbon  dioxide 
and  of  water  vapor  from  the  products  of  combustion 
of  the  gas  notwithstanding  the  heat  of  the  flame. 

Oxygen  is  strongly  magnetic ; the  liquid  can  be 
attracted  like  iron  filings  by  a powerful  magnet;  air 
will  act  in  the  same  way  when  liquefied,  on  account 
of  its  oxygen  constituent.  If  the  temperature  of 
the  air  is  reduced  so  as  to  freeze  the  nitrogen,  a 
magnet  will  draw  the  liquid  oxygen  out  of  the  partly 
frozen  mass. 
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noise.  A very  important  thing  to  watch  in  this  con- 
nection and  a problem  which  should  be  checked 
whenever  possible  by  means  of  an  angle  gage, 
calibrated  in  degrees,  is  the  pitch  of  the  blades. 

“What  to  do  when  the  armature  strikes  the  field 
poles,” — is  often  a serious  question.  There  is  one 
correct  remedy  for  this  trouble,  and  that  is  to  rebush 
the  bearings  or  else  replace  the  old  worn  bearings 
with  new  ones,  so  that  the  armature  will  rotate  in 
its  exact  central  axis,  between  the  field  pole. 

Figure  3-A  shows  an  armature  placed  in  the  lathe 
and  driven  by  a dog  in  connection  with  the  face  plate, 
tooling  off  a fine  cut  with  a diamond  point  steel  tool. 

One  of  the  simplest  remedies  resorted  to  when  the 
bearing  plates  seem  to  lock  the  armature,  preventing 
its  free  rotation,  when  they  are  clampt  into  place 
on  the  (field  frame,  is  to  use  two  or  more  metal  shims 
placed  behind  one  side  or  the  other  of  the  bearing 
plate  or  plates,  as  occasion  may  demand,  so  as  to  get 
the  bearings  into  alinement  in  order  that  the  armature 
shaft  can  rotate  freely.  This  is  simply  a case  of 
“cut  and  try”  until  you  can  make  the  shaft  rotate 
I with  the  minimum  degree  of  friction. 
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Learn  Electricity 
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In  the  Great  Shops  of  I 
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Thousands  of  Electrical  experts  are  needed  to  help  rebuild  the  -world.  Come  to  Chicago  to  the  great  shop.s 
of  Coyne  and  let  us  train  you  quickly  by  our  sure.,' practical  way  backed  by  twenty-one  years  of  success.  Thou- 
sands of  our  graduates  have  become  ex,perts  in  less  than  four  months.  Ydu  can  do  the 
same.  Now  is  your  big  opportunity.  Come — no  previous  education  necessary. 


Learn  Drafting 


Earn  $150  .to  $500  a Month 

jji  the  Electrical  business.  Come  here  where 
you  wfll  be  trained  in  these  great  $100,000  diops. 

Experts  show  you  everything  and  you  learn 
right  on  the  actual  apparatus.  You  work  on 
everything  from  the  simple  bell  to  the  mighty 
motors,  generatqrs,  electric  locomotives,  dyna- 
mos, switchboards,  power  plants,  everything  to. 
make  you  a master  electrician.  We  have  thou- 
sands of  successful  graduates.  Just  as  soon  as 
you  have  finished  we  assist  you  to  a good 
position. 

EJectro  Automotive  Traming  Included 

Our  big  new  electrical  course  now  Includes  a com- 
plete training  on  the  electrical  systems  of  automobiles  : 

■Lighting,  starting,  Ignition  and  storage  batteries.  We 
have  complete  automobile  chassis,  motors  on  the  - 
block,  thousands  of  dollars’  worth  of  magnetos,  light- 
ing, starting  and  ignition  systems.  Every  department 
has  been  enlarged. 

Earn  Your  Way 

Hundreds  of  our  students  every  year  work  in  their 
spare  time  and  earn  their  living  expenses.  Others 
work  In  the  day  time,  earn  all  their  expense  and 
attend  our  evening  school.  Our,  employment  depart- 
ment will  help  you  without  charge. 

BENNETT  W.  COOKE,  President 

COYNE  TRADE  AND  ENGINEERiNG  SCHOOLS 

Dept.  29  39-51  E.  Illinois  Street,  Chicago,  111. 


MAIL  THIS  COUPON  NOW 


Day  or  Evening  Courses 

Don’t  worry  about  the  money.  Anyone  with 
ambition  can  learn  here.  Our  tuition  is  low 
with  small  easy  payments  if  desired.  AH  tools 
and  equipment  furnished  free.  Our  students  live 
in  comfortable  homes  in  the  best  section  in 
Chicago — on  the  lake — just  a few  minutes’  walk 
from  our  school. 

Drafting 

Motion  Picture  Operating 

We  also  teach  these  professiojis  quickly  and  in 
such  a thorough,  practical  way  that  when  fin- 
ished you  are  ready  to  step  r^ht  into  a position 
of  responsibility  and  big  pay. 

, Send  Today  for  Big  Free  Book 

Write  today,  now,  for  the  book.  It  tells  what 
Coyne  graduates  have  done.  What  you  can  do. 
Fill  in  the  coupon,  check  the  trade  you  are 
most  interested  in  or  send  a postal  card,  do  it 
now. 


Our  electrical  course 
Includes  drafting,  but 
If  you  want  to  special- 
ize in  this  big  profes- 
sion you  can  do  so. 

The  country  Is  cry- 
ing for  skilled  drafts- 
men in  all  lines.  Thou- 
sands of  positions  open 
with  princely  salaries. 
We  give  _ you  the  ad- 
vantage oj  our  big  shops. 
No  other  school  can  do 
this.  Now  Is  the  time  to 
get  into  this  big  field. 
Experts  train  you  under 
practical  working  condi- 
tions. no  books  and  theory 
go  here.  Check  draft- 
ing on  the  ' coupon  ' * 

boS)w  and  mall  It  ' 
at  mee  for  full  * 
particulars.  • 


* COYNE 

TRADE 

,♦  AND 

ENGINEER. 
/ I NG SCHOOLS 

f*  Bennett  W.  Cooke, 

President 
Dept.  29,  39-Bl  E. 
' lUinoU  St.,  Chicago,  III. 

Please  send  at  once  your  big 
Free  Book — am  interested  in 
[ ] Electricity  [ ] Drafting 
[ ] Motion  Picture  Operating 
(Check  trade  interested  in) 


Name. 


Address 


L_r  ERE  is  the  new  edition  of  Practical  Applied  Electricity — The  eight  famous  books  that  put 
^ the  big  pay  in  the  pay  envelope.  Chuck  full  of  the  latest  methods  and  discoveries  in  this 
fascinating  field.  They  were  written  by  some  of  the  greatest  electrical  engineers  and  experts 
in  the  business  jpst  to  help  you  men  who  are  interested  in  electricity  realize  your  ambitions. 

Not  one  man’s  ideas  and  experience  but  the  combined  knowledge  of  the  world’s  master 
electrical  minds — everything  you  need  know  about  electricity  is  explained  in  plain  everyday 
English  that  anyone  can  understand.  Eight  big  books  — more  than  4,000  pages  — oyer  3,000  blueprints,  pictures 
and  diagrams.  See  the  partial  list  of  subjects  covered,  below,  the  list  of  big  paying  jobs  that  are  open  to  men 
who  “know  how”  and  our  FREE  offer  that  puts  a whole  set  in  your  home  for  a w'eek  without  your  sending 
us  one  cent.  , 


J obs  paying  from 
$2,000.00  to  $5,000.00 
yearly  are  waiting  for 
men  who  can  qualify  as 
Electrical  Engineers  — 
Substation  Operators  — Trouble  Men  — Switchboard 
Operators  — Dynamo  Tenders  — Electricians.^  Even 
salaries  as  high  as  $150.00  a week  are  not  uncommon. 


Big  Pay  For 
Trained  Men 


Practical  Kliowledge 
Always  in  Demand 

If  you  are  trained  in  some  branch  of  electricity  Mike 
you  can  train  yourself  with  these  books  you  will  never 
have  to  look  for  a job.  The  job  and  the  big  pay  thai 
goes  with  it  will  be  looking  for  you.  You  can’t  dodge 
a.good  job  if  you  have  the  “know  how”  under  your 
hat.  Don’t  go  along  year  after  year  .depending  on 
a small  raise  now  and  then.  It  takes  a lifetime  to 
get  you  ahead  that  way.  I.earn  electricity  and 
jump  ahead.  Let  these  27  great  engineers 
help  you  on  your  way  with  their  books. 

Sending  the  coupon  on  the  opposite 
page  is  your  first  jump  on  the 
road  to  real  success. 


Vol.  1.  Principles  ot  Elecirn,.iy , Static  and  Cur- 
rent Electricity;  Circuits;  Dynamos  and  Motors; 
Telephones;  Construction,  Operation  ami  Repair  ot 
D.  C.  Dynamos  and  Motors;  Storage  Batteries. 

Vol.  II.  Alternating  Current  Machinery;  Construc- 
tion, Operation  and  Repair ; Switchboards ; Syn- 
chronizers. 

Vol.  III.  Dynamo  Designing;  ArmaS^tre  Winding: 
Design  of  Motors ; Construction  and  Operation  of 
Transfermets. 

Vol.  IV.  Electrical  Measurements;  Measuring  De- 
vices and  How  to  Read  them ; TEleciTomagnets  and 
Induction  Colls:  Controllers:  Electric  Elevators;  Railway  Signaling. 

Vol.  V.  Interior  and  Exterior  Wiring;  Material  and  Methods  Used;  Underwrite**’  &evuiremente. 
Vol.  VI.  Systems  of  Electric  Lighting:  Planning  Systems;  Estimating;  Contracts  anu'Speciflcatioiis : 
Maintenance  pf  System ; Applied  Electrochemistry. 

■Vol.  VII.  Power  Stations;  Modem  Equipment,  Operation  and  Maintenance Installation  of  Switch- 
boards : Wiring  Diagrams ; Manag<’'"'ent  Of  Dynamos  and  Motors ; Electric  Welding. 

Vol.  VIH.  Electric  Transmission  Lines;  Construction  and  Maintenance;  Distributlitg  Sygtems;;  Elec- 
tric Railways  ; Construction  of  Power  Plants ; New  Electrical  Devices.  • 
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FBEE  Examination 


NoFfone^Down 


You  can  have  this  ivonderful  libmry  to  use  in  your  own  home  or  shop  for  a whole  week  FREE.  It  won’t  cost 
you  one  cent.  DON’T  SEND  ANY  IVfONEY.  Just  fill  out  and  mail  the  coupon  today  and  the  entire  set  of  eight 
volumes  will  come  to  you  by  express  collect.  You  be  the  judge  and  find  put  for  yourself  what  the  books  will 
do  for  YOU.  Use  them  as  you  please.  Gu  into  every  volume  thoroughly.  Show  them  to  your  friends  and. get 
their  opinion.  Then,  if  you  have  any  doubt  about  their  value,  send  them  back  at  our  expen?,? 
you  won’t  awe  us  anything.  If  you  like  the  books  after  a week’s  examination,  you  pay  u.s 
only  $2.80  and  send  $3.00  every  month  until  $34.80  is  paid.  This  is  only  75  cents  a week 
or  a dime  a day.  Most  of  us  wasfe  nrore  tirari  this  every  day  of  our  lives.  Can  you 
afford  to  pass  up  a better  job  and  higher  wages  when  it  :osts  only  10  cents 
day  for  a short  time  to  get  it  ? Of  course  you  can’t.  Mail  the  Coupon 
Now— TODAY. 

Special  Offer  f 

A membership  in  this  Society 
costs  $12.00  a year,  but  we 
will  give  a one  year  member- 
ship FREE  to  everyone  who  buys 
a set  of  these  books.  This  gives 
you  the  right  to  consult. the  engi- 
neers the  Society  retains  on  any 
electrical  subject  at  any  time. 

Write  as  often  as  you  please.  Ask 
as  tnany  questions  as  you  {(lease. 


AMERICAN  TECHNICAL  SOCIETY 

Dept.  E-2S6,  Chicago 
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This 

outfit  consists  | ^ V 
of  the  same  type  of  stand-  I 
ard  electrical  tools  and  instruments  that  VjMfe^ 
I have  used  in  my  wOrk  as  a practical  Elec- 
trician  and  as  an  Electrical  Engineer. 

Mail  the  Opportunity  Coupon  below  and  I will  IP 
send  you  full  particulars  about  this  remarkably  “ 
liberal  offer  explaining  how  you  can  set  this  standard,  working 
electrical  outfit,  absolutely  free.  1 will  also  tell  you  how  you  can 


A.W  WICKS 

ELECTRICAL 

ENGINEER 


TRANSFORMER, 
INSTALLATION ' 


heating: 


ITELEPHONI 

WIRING 


BIpqwer 


BELL  WIRING 


Learn  Electricity 

I WUl  Teach  You  MyseU— By  MaU 

I am  a practical  Electrical  Engineer  of  twenty-five  years’  experience.  From  this 
practical  experience  I have  prepared  a thorough,  up-to-date  course  of  home-study  in- 
struction which  is  easy  and  quick  to  learn.  1 teach  you  myself.  You  are  under  my 
I.  personal  guidance  throughout  the  entire  course.  I do  not  turn  any  part  of  the  in- 
'I  struction  of  my  students  over  to  assistants  or  employees.  And  to  master  this  course 
requires  no  sacrifice  on  your  parL  You  don’t  even  need  to  give  up  your  present  job. 

By  devoting  a part  of  your  spare  time  to  I taught  and  advised  them.  I can  give 

pleasant  study  and  practical  experimenting  you  the  same  kind  of  personal  instruction — 


right  in  your  own  home  you  should  very 
quickly  prepare  yourself  for  a good  elec- 
trical position  or  for  a business  of  your 
own.  I have  already  helped  hundreds  to 
getout  of  small-paying,  no-future  jobs.  C. 
A.  Walker  says:  "Offered  a fine  position.’’ 
J.  Obesk)  says;  "Have  a chance  to  run  city 
electric  plant."  E.  Vogel  writes:  Success- 
fully installing  electrical  systems." 


and  am  willing  to  boost  you  to  a better  job 
and  bigger  pay  just  as  I have  helped  and 
am  helping  others.  Justalittledetermination 
on  your  part,  backed  up  with  earnest  effort. 
That’s  all  you  need.  I’ll  then  see  to  it  person- 
ally that  you  get  just  the  kind  of  practical  in- 
struction that  an  electrician  must  have  in  order 
to  succeed.  The  cost  is  small—  the  terms  are 
easy. 


Here  Is  the  Opportunity 


LIGHTINGj| 


LOOK  AT  MY  RECORD— Think  of 
what  it  means  to  have  An  Electrical  Engi- 
neer teach  you  personally — a man  who  has 
been  through  the  mill  and  knows  just  what  you 
need  to  win  such  success  as  his  from  years  of 
actual  experience  in  the 
eleitrical  indostry.  He 
knows,  too,  what  points 
employers  are  kwking 


for  in  their  men  and  he  tells  you  how  to  develop 
these  points. 

Here  is  a certain  way  to  win  promotion  and 
big  pay;  Just  spend  one  hour,  at  home,  each /A 
evening  with  this  "easy -to- learn”  practical 
course.  You  can  prepare  yourself  to  operate  light- 
ing and  power  plants,  direct  electrical  construction, 
install  dynamos,  motors,  switchboards  and  other 
types  of  electrical  systems. 


A.  W.  WICKS.  Electrical  Enslneer 
Pretidtnt  and  Director 
WICKS  EUECTRICAli  INSTITUTE 
431  S.  Dearborn  St.,  Dept.  2996  Chicago 

Without  any  obligation  on  me,  please  send  me  your 
Free  Book  explaining  the  opportunities  in  Electricity; 
also  particulars  about  your  Course  and  Free  Electrical 
Outfit  offer. 


Name 

Position Age. 

Street  No 

City 


Unlimited  Consulting  Service— FREE 

You  can  call  on  me  for  advice  at  any  time  and  I will 
gladly  furnish  it— free.  I will  work  with  you  for  your 
success  not  only  while  you’re  my  student,  but  as  long 
as  you  are  in  the  electrical  business.  I will  help  you 
in  landing  a job.  If  at  any  time  you  want  to  go  into 
the  electrical  business  on  your  own  hook  I will  show 
you  how  to  go  about  it — give  you  pointers  on  how  to 
pick  out  a good  location,  the  equipment  you  will  need, 
how  to  train  men  under  you,  how  to  figure  on  contract 
work  and  solicit  business  personally  and  by  mail.  In 
short,  I will  stand  by  you  to  WIN. 

WRITE! 

This  is  your  chance  for  a successful  future. 

Don’t  pass  it  up.  Act.  Take  thefirststep  toward 
real  success  now.  Mail  the  coupon  or  a post 
card  for  my  free  book— it  tells  all.  Also  get  full 
particulars  about  my  remarkable  Free  Elec- 
trical Outfit  offer.  No  obligation  on  you.  Act 
today. 

A.  W.  WICKS.  Electrical  Engineer 

President  and  Director 

Wicks  Electrical  Institute 
431  S.  Dearborn  St.,  Dept.  2996.  Chicago' 
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WfckSvt  t@  wMlhi 


{Continued  from  page  499) 


iiiiiiiiiuimminiiiiimiiiiiiiiiiiiiiiiiiiiiniiiniuimiiiiitiiiiMiitiiiitiiimiMiiiiiimiiiimiimiiiimiiiiiiiii? 


iVe  have  given  these  examples  simply  to 
)w  what  can  be  done.  Of  course  there 
thousands  of  other  good  ideas  and  we 
ire  no  doubt  that  our  readers  will  think 
many  good  ones. 

Nt  will  give  three  prizes  as  mentioned 
iwhere.  The  first  prize  being  for  $25.00, 
second  for  $15.00  and  the  third  for 
LOO,  for  the  best  ideas  submitted.  Please 
e that  the  judges  will  take  into  con- 
eration  the  utility  of  the  device.  In 
ler  words  the  chances  are  that  the  idea 
t is  really  useful,  will  win  the  first  prize, 
io  remember  that  the  idea  must  be  of 
h a nature  that  it  does  not  interfere  with 
_ operation  of  the  phonograph, 
suppose  we  publish  such  a device  or  such 
idea  thru  our  columns.  The  chanCes  are 
,t  if  the  thing  is  good  a manufacturer  of 
h novelties  will  not  be  slow  in  seeing  a 
ge  financial  benefit  from  the  manufacture 
the  device.  Our  readers  should  always 
r_in  mind  that  when  a device  or  idea  is 
)lisht  the  originator  has  two  years  in 
ich  to  patent  his  device. 

Phis  contest  will  close  on  September  10th 
I the  prizes  will  be  announced  in  the 
yember  issue.  Address  all  letters  to 
itor  Phonograph  Prize  Contest,  c/o  this 
jlication.  In  the  event  of  a tie  for  any 
ze  an  identical  award  will  be  given  to 
h tying  contributor. 


iimitiiiiiiimiriiiiiiiiriimiiiiiimiiiiriiii 


eath.  Place  on  the  table,  sensitive  .side 
a photographic  plate  wrapt  in  heavy 
ck  paper.  On  this  plate  lay  a book  con- 
ling  a key,  a coin  or  some  other  dense 
ect.  Then  start  your  coil  and  allow  the 
■ays  to  penetrate  the  book  and  plate  for 
eral  minutes.  Then  stop  the  action  of 
tube,  remove  the  plate  and  by  the  light 
a ruby  lamp  develop  and  fix  it  in  the 
al  way.  The  result  will  be  a Radio- 
ph. 

ext  instalment  will  appear  in  the  October 
number.) 


lEsspes’IsimeEats 

By  PROF.  FLOYD  L.  DARROW 

{Continued  from  page  503) 
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By  JOSEPH  H.  KRAUS 

{Continued  from  page  478) 
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been  benumbed  by  imbibing  a salt  solu- 
, such  as  ordinary  table  salt,  distilled 
er  -will  taste  sweet.  For  the  same  rea- 
ordinary  water  tastes  sweet  after  ex- 
ive  salt  water  swimming,  a fact  which 
•yone  has  noticed  but  hardly  ever  in- 
igated  perhaps. 

f course,  the  taste  areas  in  the  tongue 
localized  in  certain  regions.  The  tip 
react  more  easily  to  sweet  and  sour 
’tsiices  than  the  back,  which  is  more 
utive  to  the  bitter  sensations.  Even  the 
inctive  cells  will  react  differently.  A 
ture  of  quinine  and  sugar  if  applied  to 
papillae  will  excite  a bitter  taste,  where- 
in adjacent  papillae  may  give  us  chiefly 
reet  sensation.  If  all  these  papillae  are 
painted  with  cocaine,  the  first  effect 
be  the  dirninution  of  pain  sensibility, 
nee  the  application  of  an  acid  will  evoke 
:ry  sour  taste  without  the  ordinary  as- 
sent or  stinging  sensations  normally 


4 Bigger  Job 
For  you 


Plumber 


Surveyor 


Desisner 


Auto  Expert 


Building  6upt. 


Aero  Expert 


Contractor 


I 


] Mail 
I this 
] Coupon 
I Today 


The  very  day  you  are  proficient  in  any 
branch  of  engineering,  you  -will  find  scores 
of  concerns  ready  to  pay  you  the  full  value 
of  your  services.  Never  before  such  a de- 
mand for  good  technical  men  as  now.  Not 
nearly  enough  men  are  prepared  for  the 
goods  jobs  that  are  waiting.  And— in  the  hours  you  ordinarily 
waste  you  can  soon  equip  yourself  for  a big  pay  job.  Don’t  put  this 
off — at  least  send  for  information  about  Chicago  “Tech”  training. 
Let  us  give  you  the  facts  about  the  branch  you  would  like  to  take 
up.  See  coupon  below.  Mark,  sign  and  mail  it  now. 


Master  a Paying  Profession 

By  Home  Study 


No  longer  is  it  necessary  to  spend  years  at  college  to  get  a technical 
education.  Home  study  under  the  Chicago  “Tech”  experts  will  give 
you  the  practical  training  which  is  wanted  in  great  manufacturing 
concerns— |-in  engineering  and  architects’  offices — by  railroads  and  con- 
tractors— it  will  make  you  proficient  in  the  shortest  practicable  time. 
Look  into  this  now.  Get  the  facts.  Let  us  tell  you  about  our  method 
and  how  we  can  give  you  the  training  which  means  largely  increased 
earning  power.  Send  the  coupon — now. 


“We  want  the  men — and  we’ll  pay 
all  they’re  worth”  is  what  employers 
say  today — and  you  know  what  engi- 
neering specialists  are  making.  How 
better  could  you  use  your  leisure  hours  than  to  get  in  line  for  one  of 
these  high-class  positions  that  are  actually  begging  for  good  men? 


$60  to  $150 
a Week 


FREEr^^ 


ESSONS 


If  you  select  Draftsmanship  or  Plan  Read 
ing  we  send  you  free,  a test  lesson  which  en 
ables  you  to  see  how  simple,  complete  and 
thorough  our  instruction  is  and  to  test  it 
out  before  you  enroll.  Whatever  course 
you  ask  for  information  on,  you  get  a 
complete,  plainly  written  catalog  which 
explains  every  detail.  No  obligation 
on  you  for  asking  this.  Just  send 
the  coupon. 


Chicago  “Tech” 


Training  Will  Make  You  Expert 


By  the  Chicago  “Tech”  method  you  train  under  practical  engineers, 
contractors  and  experts — men  who  teach  you  the  methods  used  in 
actual  work.  No  time  wasted  on  unnecessary  studies.  And  you  get 
the  same  courses  by  mail  that  you  would  get  if  you  came  to  the  College. 
Every  lesson  is  taught,  every  exercise  is  read  and  every  examination  is 
corrected  individually  by  members  of  our  faculty.  You  are  kept  on 
the  right  track,  steadily  advanced  and  prepared  to  take  your  place 
among  experienced,  technically  trained  men. 

f Learn  about  this  home  study 
method  which  has  put  hundreds 
and  hundreds  of  ambitious  men  in 
high  positions.  J ust  put  X in  □ op- 
_ posite  the  name  of  the  one  you  want 

the  facts  about — and  sign  and  mail  the  coupon.  This  simple  act  may 
mean  a turning  point  in  your  career — the  start  toward  bigger  things — a 
better  job — a higher  position.  It  costs  nothing  to  get  this  information — 
so  act  now — today. 


among  experienced,  technically  trail 

MOWF 


Chicago  Technical  College,  945  Chicago  “Tech”  Bldg.,  Chicago,  111. 

Without  obligation  on  my  part,  please  send  free  and  post-paid,  instructions  on 
how  I can  become  an  expert  in  subject  marked  below: 

□ .i\,rchitectural  Drafting  □ Auto.  Engineering 

□ Machine  Drafting  o Aero.  Engineering 

O Electrical  Drafting  □ Gas  Engines 

□ Structural  Drafting  □ Plan  Reading— Buildings 

□ Sheet  Metal  Drafting  □ Estimating— Buildings 

□ Topographic  Drafting  □ Plan  Reading— Machinery 

□ Surveying  □ Plumbing — Estimating 

□ Designing  □ Heating  and  Ventilating 

□ Contracting— Buildings  □ Steam  Engineering 

Name 

Address 

Post  Office State 

Free  Trial  Lesson  Included  when  inmiir,,  U for  i,.-.,  — 
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LEARN  TO  BE  A 

WIREMAN 

AND  EARN 

$75  a Week 

This  yearns  Edition  will 
make  you  an  Expert 


The  National  Authority  for  26  Years 

The  only  complete  and 
accurate  book  on  wiring 

CONTENTS 

The  National  Electrical  Code,  with 
all  its  new  rules,  is  explained  and 
illustrated.  52  of  the  latest  and  sim- 
plest tables  which  show,  at  a glance, 
just  what  size  of  wire  is  needed  for 
any  kind  and  size  of  lighting,  motor 
or  heating  installation,  for  any  volt- 
age, current  and  drop  desired  for  any 
system.  Direct  Current,  Alternating 
Current,  single,  two  or  three-phase. 
The  latest  Code  Rules  on  grounding 
required  on  all  work. 

SPECIAL  NEW  CHAPTERS 

How  to  install  and  operate  genera- 
tors, motors,  storage  batteries  and 
every  kind  of  wiring  device  with  dia- 
grams of  connections.  Illumination, 
House  Wiring,  Garage  Wiring, 
Theatre  Wiring,  Moving  Picture 
House  Wiring,  Sign  Wiring,  Marine 
Wiring,  Electric  Range  and  Heater 
Wiring,  Watt-Hour  Meter  Wiring 
and  complete  chapters  on  inside  and 
outside  wiring  for  every  system  from 
a central  station  to  the  smallest  cot- 
tage. Electrical  Units  and  their 
Equivalents.  The  latest  lamp  data. 
Proper  symbols  to  use  to  indicate  out- 
lets, etc.,  etc.  Also  a complete  direc- 
tory of  the  leading  manufacturers  of 
officially  approved  apparatus  and  sup- 
plies necessary  for  any  kind  of  in- 
stallation. 

Every  inspector  in  this  country  mill  approve 
your  miring  job  if  done  in  accordance^  with 
the  simple  rules  in  Standard  Wiring. 

Leather  Cover.  Pocket  Size.  Gilt  Edges. 
Sent  Postpaid  on  Receipt  of  $3.00. 

H.  C.  CUSHING,  Jr. 

12  W.  40th  Street  New  York 
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The  continued  use  of  this  drug  shows  us 
that  the  bitter  sensation  of  taste  will  dis- 
appear first,  then  the  sweet  and  then  the 
sour,  and  lastly,  an  affected  taste  will  re- 
main, namely,  that  of  salt.  Various  other 
drugs  can  command  control  of  the  taste  sen- 
sations, so  that  any  combination  can  be 
obtained  and  salt  and  sweet  eliminated  or 
other  combinations,  just  as  desired. 

There  is  not  the  slightest  doubt  but  that 
the  chemical  composition  of  the  substances 
acting  on  the  taste-buds  and  nerves,  is 
chiefly  the  active  ingredient,  determined 
by  the  presence  of  “H”  ions  in  acid  and 
"O  H”  ions  in  alkaline  liquids.  This  is 
definitely  proven  by  the  fact  that  acetic  acid, 
for  instance,  has  a much  stronger  sour  taste 
than  mineral  acid,  even  tho  the  latter  are 
stronger  chemically  and  capable  of  causing 
more  violent  actions  from  which  fact  we 
can  conclude  that  the  greater  the  number 
of  “H”  ions  present,  the  greater  the  sense 
of  predominating  acid  taste,  altho,  as  yet, 
we  do  not  understand  the  law  which  deter- 
mines whether  any  given  substance  shall 
have  a taste  at  all  or  what  its  taste  should 
be.  The  nerves  of  taste  are  chiefly  branches 
of  the  5th,  7th,  and  the  9th  nerves — Cranial 
nerves — (man  has  twelve).  Most  of  the  so- 
called  “tastes,”  however,  should  in  reality 
be  designated  as  flavors,  and  are  not  de- 
pendent upon  the  stimulation  of  the  taste 
nerves,  but  upon  the  sense  of  Smell!  It  has 
been  found  that  if  the  latter  is  destroyed, 
very  little  difference  is  distinguished  be- 
tween an  onion  and  an  apple:  and  hence,  if 
we  did  not  know  of  the  difference  in  ap- 
pearances of  the  two  “fruits”  the  forbidden 
fruit  of  Adam  and  Eve,  could  readily  pass 
as  society’s  ostracized  fruit,  the  onion. 

But,  do  not  tell  an  epicure  that  he  can 
onlj'  realize  si.x  tastes  and  that  he  smells 
the  rest  of  the  tastes  as  you  are  quite  sure 
to  be  the  victim  of  a “red-hot”  argument  in 
a few  moments.  Nevertheless,  this  is  quite 
true  and  you  would  be  correct,  for  during 
an  attack  of  grippe  or  influenza, — when  we 
no  longer  can  smell  well — even  the  most 
delicious  aromatic  viands  are  practically 
tasteless.  (Foods  are  also  rendered  practi- 
cally tasteless  after  some  nasal  operations.) 

Identical  with  the  other  senses,  the  taste 
stimulation  is  announced  in  the  Brain;  per- 
haps thru  a chemical  action  or  change  in  the 
nerve  itself,  or  perhaps  because  of  an  elec- 
trical announcement  to  the  main  switch- 
board. In  the  latter  case,  inasmuch  as  the 
nerve  terminates  around  the  cell,  in.  fine 
tree-like  branches,  a condenser-like  action 
probably  takes  place. 

Electricity,  or  electrical  impulse  has  been 
demonstrated  to  e.xist  whenever  a nerve 
acts,  by  means  of  extremly  sensitive  instru- 
ments, and  it  may  be  that  electricity  is  the 
predominating  feature  in  all  nerve-re- 
sponses;.so  nearly  completed  is  the  proof 
of  this  statement  that  it  will  be  but  a matter 
of  a short  time  before  some  great  neurolo- 
gist announces  this  discovery  tcf  the  world. 

This  much  is  known  about  the  nerves. 
Each  nerve  is  covered  by  a sheath  known  as 
Krause's  membrane  which  sheath  is  broken 
up  into  portions.  If  this  sheath  is  de- 
stroyed, nerve  action  is  seriously  upset.  The 
sheath  itself  it  quite  an  insulator  to  electric 
“juice”  and  it  may  be  that  the  sheath  ex- 
hibits a condenser-like  action,  much  the 
same  as  the  action  believed  to  take  place 
between  sense  cells  and  the  terminal  arbor- 
ization of  the  nerves. 

Another  feature  in  favor  of  the  electronie 
theory,  is  that  electricity  generally  concen- 
trates upon  points  or  projections  and  ter- 
minal nerves  invariably  project  in  the  form 
of  countless  minute  points : thus  making  it 
easy  enough  to  put  two  and  two  together. 

So  when  a cell  is  stimulated  the  action 
upon  the  nerve  surrounding  it  could  well 
resemble  the  condenser  action  of  radio ; 
particularly  sensitive  would  be  the  other 
plate,  with  fine  points  to  catch  even  the  very 
slightest  effect. 


“The  Baby”  Revolver 

A Handsome  and  Moat  effective  Weapon.  Measures  but  4'A 
Inches  Long.  Takes  Regular  .22  Calibre  Cartridges  ^ 

The  new  Baby  OMibI*  ActlonHammarlaaa  Re*  — , 

voWar  has  been  pioduceU  to  meet  the  ever 
increasing  demand  for  a revolver  that  would  ^ 

combine  email  sice  and  liRht  weight  with  the  ^ 
essential  features  of  Cfflelaney  and  Practio* 
ability.  It  Is  small  In  alse.  yet  is 
justaselfectiveand  serviceable 
aa  the  most  ei^ensive  weapon 
you  can  buy.  Everyone  should 
navearevolverandshouldknow  . 
how  to  use  It,  and  there  is  no  ^ 
safer  or  belter  one  made  than  ._ 

this.  A ereat  leature  is  Its  rafety  action  ^ 
that  guards  against  accidental  dis> 
charse.  making  it  quite  safe  for  youns  n 

and  ladles.  J he  Itluslration  sives  an  IdeL  - 

Us  appearance,  but  it  must  be  seen  and  used  to  be  Uioroufhly  appreciated.  The 
ammunition  used  is  the  standard  22*calibre  cartridge  obtainable  anywhere.  Tlie 
operation  of  the  charrios  mechanism  is  extremely  i-apid  tnd  absolutely  reliable; 
BIX  well  aimed  shots  can  be  fired  In  as  many  seconds.  The  revolver  is  very  well 
constructed,  with  finest  nickel  plated  fluted  barrel  of  cylinder,  and  it  weitfhn  only 
ounces.  7hi  prlci  of  the  B^bf  Rerolver  It  onlf  $6.50  teni  br  (nail,  p.pd.  lo  eny  address. 
JOHNSON  SMITH  A CO..  Oept.  fM2S,  3224  M.  Halsted  Slieet,  CHICAGQ 
AGENTS  HAnrEO 


Iiair  with  this  mar- 
velous Invention.  Cuts  the  hair'any  4csire«l  teni^tli. 
short  or  long.  Does  the  job  as  nicely  bclore  jour  own 
mirror.  You  can  cut  the  children’s  hair  at  home  in  a jiffy. 

a ordinary  razor  to  shave  the  (ace  or  finiah  around  temple  or 

neck.  Sharpened  like  any  razor.  Savee  iU  eost  first  time  used.  3 lor  19  cents. 
JOHNSON  SMITH  & CO..  Dipt.  fM  25.  3224  R.  Htlsled  Shed.  CHICAGO 

INVISIBLE  INK  IVANISHING  INK 

The  moat  confidential  A Writing  written  with 

rt  be  writ-  /\  Ink  vanishea  entirely 

wKii  (i>ia  Ink,  for  V \ weekstsooner  if  desire 

rriUnff  MAKES  NO  \ \ InsthepaperQUITIrl 

MARK.  Cannolboseen  \\  ^»IBLANK.  2Se  p.pd. 

Dissolving  Ink 

WrItinR  appears  or 
dinappears  at  will. 

, Very*  re- 
markable. 2Sc. 

fM2$.  3224  H.  Halsted  Street,  CHICAGO 


wihe-. 

cret.  Invaffiable  for  many  ' 

bIs  and  other  private  mem* 
orandums  awav  from  prj 

eyes.  Great  fun  for  pTav 

practical  j<ikes.  Only  29c  BotlU 
JOHNSON  SMITH  & CO..  Dept. 

MAGIC  FLUTE 

Wonderfullj  Sweet  Toned  and  Musical 

Maitic  Flute, ^ or 


Good 
Luck 


A VERY  striking  nnd  iincom- 
iiioa  ring,  biilver  tinish.  skull 
nnd  ci-09sbone  design,  with  two 
nit.  tlushiog  gi-ras  spark 
l of  the  eyes.  Said  by  many 
g Good  Luck  to  the  wearer. 

Good  Luck  Ring. 


nlqui 


vill  I 


LU M INOIJ S PAINT : 


Make  Your  Watches,  Clocks,  Etc., 
_ Visible  by  Night 

the  surface  <>f  any  article,  emits  rays  et  white  b(ht,  rendennr  it  perfectly  visible 
In  the  dark.  THE  DARKER  THE  NIGHT.  THE  MORE  BRILLIANT  IT  SHINES.  Quite 
eimple  to  use.  Anyone-you  can  do  il  A little  aopllca  to  the  dial  of  your 


1 plate 
sVe  VO 

. 29e 


f by  r 


Small  bottle. 

Mystic  Skeleton 

10® 


. sOe  and  Si  postpaid.  Joboion  Smith  & Co. 

Serpent’s  Eggs 


JOHNSON  SMITH  & CO..  Dept.  PM2S,  3224  North  Haljled  Street.  CHICAGO 


All  the  Latest  Surprising  and  Joke  Novelties 


8 boxes  for $1.00 

Book  on  Boxing  3Sc 

Thurston '«_wonderful  Trk  Cords  . lOc 
Box  of  6 ^re  Puzzles  ....  76c 
Conjurer'sCaskctof  MagicTfioks  75c 

Watch  Camera $3.60 

Films  for  Watch  Camera  . . . 35c 
Exploding  Cigarettes,  box 


Weathc-i 


$1  50 


Fish  Lure 'catches  fiah>  |.  . . . iic 
Moving  Picture  Machinra  .... 

$3.00.  $7.50  and  $12.00 

NallKlIppers  36c 

Exploding  Matches!  Express  only  I 

Sbxsfor $1.00 

Stage  Money,  50  bills 


e Mustaclie 


iSc 


...  see  behind  you)  25c 

Amateur  Electrician  Book  . . . 15c 
Firecrackers 'Express  only)  . 

10 pkts  for  $1.00  

JOHNSON  SMITH  A CO.,  Dtpl.  (M2S.  3224  Rorih  Kalilid  Slreel.  CHICAGO 


ExpT<^lng  fountain  Pen  ... 

X-Kay  Novelty ISc 


Bound  Volume  No.  Vli 

of  Electrical  Experimenter 

Just  Completed 

uiiniiiiiiiiniiiiiiiiitiiiiiiiiiimimniiiiiitiiiiiiiiiiiiimiiiiitimiiiiiiiiiiiimmmi>inMi"M'i"""i 

Specially  offered  at  only 

$2.00 

! (One-third  Less  than  the  | 
actual  subscription  price)  \ 

These  volumes  comprise  the  issues  of 
May,  1919,  to  April,  1920,  inclusive. 
Attractively  bound,  stamped  in  gold — 
they  are  a welcome  addition  to  any 
library.  They  contain  valuable  ideas 
and  scientific  information  that  would 
cost  thousands  of  dollars  to  assemble  in 
any  other  form,  even  if  it  were  pro- 
curable elsewhere.  Here  you  are  of- 
fered the  opportunity  to  secure  a copy 
of  the  first  edition  of  these  splendid 
volumes  at  less  than  the  actual  subscrip- 
tion price. 

Send  us  your  remittance-  today  for  $2.75  - 
plus  postage  for  eight  pounds  and  your  copy 
of  Volume  VII  -will  come  forward  by  return  I 
mail. 

Experimenter  Publishing  Company 

236  Fulton  Street,  New  York.  N.  V. 
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90toH25 


PER  WEEK 

Earned  By 
Burgess-T  rained 
Men 


BURGESS 

STUDENTS 
ARE  IN  DEMAND 


taught 


90%  Now  Actually  Engaged  in  Electrical  Work 

BEGINNERS  GET  EMPLOYMENT  AFTER 
TAKING  THE  BURGESS  COURSE  A SHORT  WHILE 

JUST  A LITTLE  OF  YOUR  SPARE  TIME  AT  HOME  BETWEEN  YOU  AND  SUCCESS 


BURGESS-TKAINED  men  are  not  only  getting  $90.00  to  $125.00 
per  week,  but  they  are  earning  it.  We  do  NOT  promise  you  vpill 
do  it,  because  a good  bit  depends  upon  you  alone,  but  the 
opportunity  is  tliere  and  it  is  up  to  you  to  make  the  best  of 
it.  The  Burgess  Policy  is  truthfulness  in  advertising  and  to  give  an 
honest  and  satisfactory  service.  Therefore  we  offer  no  free  induce- 
ments, but  depend  rather  on  telling  just  what  Burgess  Men  are  doing. 
This  we  find  is  one  of  our  strongest  endorsements. 

We  DO  say  that  if  you  have  an  earnest  desire  to  succeed  we  know 
our  Fifty-Fifty  Plan  will  help  you.  It  has  helped  hundreds  of  others 
who  have  been  placed  in  better  positions,  at  better  salaries, 
by  BURGESS  SERVICE. 

THIS  IS  OUR  PLAN 

You  make  moderate  monthly  payments  for  what  you  get,  and  you 
get  what  you  pay  for.  Your  payments  stop  any  time  you  are  not 
satisfied.  It’s  up  to  you. 

BURGESS  SERVICE  BRINGS  SUCCESS'TO  MEN 
AND  YOUNG  MEN— IT  IS  REAL  SERVICE 

The  Burgess  Service  is  based  on  the  personal  e.xperience  of  Yorke 
Burgess,  for  nearly  a quarter  of  a century  in  practical  Electrical 
work.  Starting  at  the  bottom,  himself,  and  finishing  at  the  top,  he 
knows  the  needs  of  the  very  Beginner  as  well  as  the  experienced 
man.  He  simplifies  the  principles  and  practice  of  Electricity.  The 
electrical  laws,  fonnulas,  methods  of  calculation  and  the  daily 
problems  that  come  up  in  Electrical  work  are  made  plain  and  clear. 
No  frills,  just  simple,  everyday  English  that  anyone  can  understand 
and  remember.  He  gives  you  his  personal  and  individual  attention — 
and  he  does  not  sign  his  name  with  a rubber  stamp. 


Burgess  Electrical 
Hand-Book 

(called  THE  BURGESS  BLUE  BOOK.,  originally  in  blue- 
print form) 

Short  Cuts  and  Time  Savers 

PREPARED  in  pocket  size  especially  for  practical  men  and 
those  taking  up  the  study  of  electricity.  Contains  drawings 
and  diagrams  of  electrical  machinery — over  200  formulas 
for  calculation  and  problems  worked  out  showing  how  formulas 
are  u.sed.  From  the  personal  note  book  of  Yorke  Burgess 
while  on  all  different  kinds  of  electrical  work  covering  a period 
of  nearly  a quarter  of  a century. 

Electrical  laws,  formulas,  methods  of  calculation,  etc.  Simpli- 
fied and  made  easy  to  understand  and  remember.  Easy  to 
apply  in  practical  work.  Many  valuable  stunts  not  to  be  found 
in  any  other  book.  Of  value  to  any  electrical  man,  whether 
Technical  Graduate,  Electrical  Engineer,  Student  or  Practical 
Man. 

Electricians  all  over  the  world  are  sending  for  this  book.  The 
most  complete  and  valuable  book  of  its  kind  published.  Nothing 
else  like  it.  If  you  have  never  seen  this  book  it  is  impossible 
for  you  to  realize  what  you  have  missed. 

Price  $1.00 

Send  dollar  bill,  money  order  or  check.  You  take  no  chance — 
money  hack  ANY’  TIME  if  not  satisfactory. 

THE  BURGESS  COMPANY 

Consulting  Electrical  Engineers 

Y’orke  Burgess,  President 

Engineering  Division  (Department  109),  750  E.  42nd  St. 
Chicago,  Illinois,  U.  S.  A. 


This  Man  Made  Good — So  Can  You 

(Mr.  Engleman,  now  an  Electrician  in  the  Ritz  Carlton  Hotel,  New  York 
City,  was  formerly  a waiter  in  the  same  hotel.) 

Here  are  Engleman’s  three  letters. 

‘‘Your  first  installment  on  the  electrical  course  received,  and  I like 
the  method  of  your  instructions  very  well.  You  will  find  the  an- 
swers to  the  examination  questions  attached  to  this  letter.  1 AM 
OCCUPIED  AS  A WAITER  AND  WOULD  BE  ONLY  TOO 
GLAD  TO  MOVE  INTO  A REAL  TRADE." 

From  the  Same  Man  Two  Months  Later 

**In  the  book  review  of  the  Electrical  Experimenter,  I saw  a de- 
scription of  the  Burgess  Blue  Book,  which  I would  like  to  possess 
and  wish  you  would  mail  me  a copy.  I HAVE  GIVEN  UP  MY 
POSITION  AS  WAITER.  AND  AM  NOW  EMPLOYED  AS 
ELECTRICIAN  in  the  Ritz  Carlton  Hotel  and  so  far  like  the  work 
very  much.'" 

The  Burgess  Name  Your  Guarantee 

*'Your  lessons  together  with  your  Blue  Book  received  and  I thank 
you  very  much,  and  I think  it  is  like  everything  else  that  is  con- 
nected with  your  name,  really  ‘A  No.  1.'  MY  WORK  in  the  hotel 
CONSISTS  OF  WORK  ON  MOTORS,  DUMB  WAITERS  AND 
ELEVATORS  and  from  time  to  time  I do  repair  work  on  small 
apparatus.” 

Hundreds  of  other  letters  like  these  from  Beginners  who  have  made 
good. 

FROM  CHIEF  ELECTRICIAN  OF  A BIG  COAL  MINE 

Dear  Mr.  Burgess: 

I am  Chief  Electrician  for  this  Company  and  I feel  that  I need  the 
instructions  in  your  course  more  today  than  I did  when  I first  com- 
menced working  with  electrical  appliances. 

If  there  is  any  electrician  today  who  feels  that  he  cannot  gain  any- 
thing by  taking  a BURGESS  COURSE  send  him  to  me  and  I will 
soon  convince  him  that  he  is  wrong. 

If  I should  live  to  be  one  hundred  years  old,  I will  continue  to 
preach  every  place  I go,  THE  BURGESS  ELECTRICAL  SCHOOL. 

I wish  I could  come  face  to  face  with  the  great  number  of  young 
men  of  today.  I believe  I could  convince  them  in  a few  minutes 
that  they  are  missing  one  of  the  greatest  opportunities  by  not  taking 
this  course  and  sticking  to  it. 

Very  sincerely  yours,  J.  L.  KNIGHT,  Glen  White,  W.  Va. 

If  you  have  any  desire  to  learn  all  about  this  service  that  is  helping 
so  many  make  good  in  a big  way — 

Send  For 

"ELECTRICITY  BOOK  9-” 

Forty-eight  pages  of  Success  in  various  lines  of  Electrical  work  told  by  Burgess 
Students  themselves  together  witli  valuable  information  by  Yorke  Burgess.  This 
book  should  bo  in  the  hands  of  every  Beginner  interested  in  Electricity  or  Ex- 
perienced Men  in  any  branch  of  Practical  Electrical  Work. 

"Burgess  Bulletin" — issued  for  the  benefit  of  Burgess  Students — contains  Articles 
on  Electricity.  Problems,  Diagrams,  I’ositioiis  Open,  Electrical  Information..  News, 
Advice,  etc. 

Fill  out  coupon  below  and  these  will  be  sent  you  prepaid.  They  cost  you  nothing. 

BURGESS  ELECTRICAL  SCHOOL 

(Endorsed  by  Electrical  Experts) 

WRITE  YORKE  BURGESS  personally — or  use  coupon 
The  Burgess  Comp2uiy  Educationa”  Division, 

Yorke  Burgess,  Supt. 

745  East  42nd  Street,  Chicago,  III. 

Please  send  me  prepaid  “ELECTRICITY'  BOOK  9”  and  the  “Burgess  Bulletin,’’ 
without  cost  or  obligation. 

Name  

Address 
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The  Public^Confidence 


An  important  part  of  the  manage- 
ment of  the  Bell  System  is  to  keep 
the  public  informed  concerning  all 
matters  relating  to  the  telephone. 

We  consider  this  an  essential  part 
of  our  stewardship  in  the  operation 
of  this  public  utility.  It  is  due  not 
only  the  1 30,000  shareholders,  but 
it  is  due  the  whole  citizenship  of 
the  country. 

We  have  told  you  of  new  inven- 
tions to  Improve  service,  of  the  growth 
of  service,  of  problems  involved  in 
securing  materials,  employing  and 
training  workers,  of  financing  new 
developments,  and  of  rates  necessary 
to  maintain  service. 

You  have  been  taken  into  our 


confidence  as  to  what  we  are  doing, 
how  we  do  it,  why  we  do  it.  You 
have  been  told  of  our  efforts  to  meet 
unusual  conditions;  of  how  we  have 
bent  every  energy  to  provide  service 
in  the  face  of  storms,  floods,  fires. 

It  is  an  enormous  task  today  to 
provide  adequate  service  in  the  face 
of  shortage  of  workers,  raw  mate- 
rials, manufacturing  production  and 
transportation. 

Nevertheless  the  service  of  the 
Bell  System  has  been  improved  and 
extended  this  year.  Over  350,000 
new  stations  have  been  put  into 
operation.  And  the  loyal  workers 
of  the  Bell  System  are  establishing 
new  records  for  efficiency  and  will 
establish  new  records  for  service. 


I I 

I {Continued  from  page  AT7)  I 
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showed  no  tendency  to  blossom  as  late  as 
February  12,  1920. 

IMPORTANT  INFLUENCE  ON  CROP  YIELDS. 

The  influence  of  this  discovery  on  crop 
yield  is  likely  to  be  of  no  little  importance. 
The  length  of  day  is  proved  to  be  the  most 
potent  factor  in  determining  the  relative 
proportions  between  the  vegetative  and 
fruiting  parts  of  many  crop  plants.  Indeed, 
fruiting  may  be  completely  supprest  by  a 
day  either  too  long  or  too  short.  The  ad- 
vance in  agricultural  practise  which  may 
come  thru  this  new  discovery  will  have  to 
be  brought  about  largely  by  plant  breeders 
and  other  crop  specialists.  For  instance,  it 
will  prove  of  material  significance  in  the 
future  planning  of  cropping  systems  for 
different  regions,  especially  where  consid- 
eration of  new  crops  from  different  lati- 
tudes is  necessary. 

This  new  principle  undoubtedly  explains 
the  erratic  behavior  which  has  been  ob- 
served with  many  crops  when  they  are 
shifted  to  different  latitudes,  and  may  also 
clear  up  the  conflicting  results  of  variety 
tests  and  field  tests  conducted  with  the 
same  crops  but  in  different  regions.  The 
experiments  have  shown,  for  instance,  that  , 
ragweed  requires  for  flowering  a stimulus 
that  is  afforded  by  the  shortening  of  the  I 
days  and  lengthening  of  the  nights.  It  ! 

does  not  come  into  flower  until  the  period 
of  daylight  falls  below  15  hours.  In  the 
latitude  of  Washington,  that  comes  about 
July  1.  But  if  ragweed  seed  should  be 
taken  to  northern  Maine  and  planted,  the 
plants  would  not  experience  a length  of  day 
below  15  hours  until  about  August  1.  I 
Therefore,  they  could  not  come  into  flower  j 
until  after  August  1 and,  tho  the  vegetative 
growth  might  be  very  rank,  they  could  not  i 
mature  seed  before  killing  frosts  intervened.  1 
The  long  days,  therefore,  make  it  impos-  j 
sible  for  ragweed  to  perpetuate  itself  in  j 
that  latitude.  On  the  other  hand,  plants  I 
that  get  their  flowering  stimulus  from  a j 
long  day  could  not  perpetuate  themselves  | 
thru  seed  formation  at  the  equator,  where  \ 
the  day  never  exceeds  12  hours.  f 

I 

EXPLAINS  LUXURIANT  GROWTH  IN  | 

NORTHERN  LATITUDES.  II 

This  principle  affords  the  clue  to  the  fact 
that  many  plants  grow  most  luxuriantly  j 
near  the  northern  limit  of  their  range.  The  | 
long  northern  day  allows  them  I to  attain  I 
their  maximum  growth  before  the  shorter  « 
day  intervenes  to  check  vegetative  growth  t 
and  start  the  reproductive  process.  I 

It  may  be  found  eventually,  say  the  men  | 
who  worked  out  the  principle,  that  the  ani-  f 
mal  organism,  also,  is  capable  of  respond- 
ing to  the  stimulus  of  certain  day  lengths. 
They  believe  that  the  migration  of  birds 
may  be  an  illustration.  Direct  response  to 
such  a stimulus,  they  say,  is  more  in  line 
with  modern  teachings  of  biology  than 
theories  which  assume  that  birds  migrate 
as  a matter  of  instinct. 

— 

WIRELESS  PHONE  IN  IRELAND.  5 

In  consequence  of  the  frequency  with  j 
which  telephone  and  telegraph  wires  in  | 
Ireland  are  being  cut,  the  Government  has  s 
decided  on  an  extensive  use  of  wireless  a 
telephony  there.  • | 

Naval  signal  men  are  being  employed  to  is! 
start  the  system,  and  it  is  intimated  that  i 
portable  telephones  with  a radius  of  about  : 
thirty  miles  are  being  employed  in  trans- 
mitting messages  from  one  police  station 
to  another,  or  between  adjacent  towns. 

It  is  asserted  that  the  system  has  proved 
satisfactory. 


American  Telephone  and  Telegraph  Company 

And  Associated  Companies 

One  Policy  One  System  Universal  Service 


TIRE  PRICES  CUT 


FROM  OUR  FACTORY  TO  YOU 


\ soon  miles 

11  WWWW  GUARANTEE 

Our  double  tread  reconstructed  tires  save  you  time,  energy  and  money  and  do 
away  with  tire  troubles.  Our  tires  cannot  be  compared  with  ordinary  double  tread  or  triple 
fabric  tires  of  inferior  make.  Our  reputation  and  success  is  due  to  the  fact  that  we  spare  no 
time  or  money  to  make  our  tires  excel  in  quality  and  durability.  Our  tires  are  used  from 
CoasttoCoast.  Ask  your  bankeraboutus.  Reliner  Free  with  every  Tire.  Tubes  are  guaranteed fresb  stock. 


Size  Tires  Tubes  Size  Tires  Tubes 

30x3  $6.00  $1.75  32x4  $8.75  $2.60 

30x3H  7.00  2.00  33x4  9.00  2.75 

• 31x3M  7.25  2.10  34x4  9 25  2.85 

32x3M  7.50  2.25  34x4^  10.50  3.00 

31x4  8.50  2.50  35x4>^  11.50  3.15 

Send  $2  deposit  for  each  tire  and  $1  for  each  tube  ordered,  balance 
C.O.  D.  Tires  shipped  subject  to your  examination.  State  whether 
S.  S.,  C.  L.  (Q.  D.)  plain  or  N.  S is  desired.  All  same  price. 

NATIONAL  GOOD-WEAR  TIRE  CO.,  1113  Washington  Blvd.,  Dept.220»  CHICAGO 


Size  Tireg  Tubes 

36x4K  $12.00  $3.40 
35x5  13.00  3.60 

36x5  13.25  3.70 

37x5  13.50  3.75 
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You  Can  Build 
this  Phonograph 

Easily 


Tremendous  Saving  in  Cost 


A 


FEW  hours,  pleasant  work — some  simple 
- tools  found  in  any  man’s  home — and 

Our  Simplified  Plans 


I 


T’S  an  easy  and  interesting  job  to  build 
this  fine,  sweet-toned  cabinet  instrument 
by  our  system.  We  furnish  blueprints,  diagrams, 
motors,  tone  arms  and  all  other  metal  parts 'to- 
gether with  kno’ckdown  cabinet  and  ready  built 
horn  all  complete.  You  do  the  assembling  and  finishing  at  a saving  of  more  than  one-half  the 
retail  cost.  You  can’t  go  wi'ong  if  you  follow  our  instructions.  There’s  a model  and  price  for 
every  taste  and  purse.  Your  choice  of  four  beautiful  models. 

Everybody  who  has  built  a Makafone  has  found  it  much  easier  than  he  first  thought.  You  will  find  it  so  too* 

Read  What  Satisfied  Builders  Say 

“I  have  built  my  phonograph  that  I purchased  from  you  and  it  is  a dandy.  I am  well  pleased.  I had 
a neighbor  in  to  look  at  it  and  he  thinks  it  is  nice. . I think  that  he  will  buy  one.” — Crawford,  East  Peoria,  111. 

“I  received  everything  O.K.  and  I have  already  built  and  enjoyed  it  for  two  weeks  and  I am  very  much 
pleased  with  it.” — Bieschke,  Chicago,  111. 

“I  have  the*  model  No.  1 set  up  and  in  fine  running  condition  and  would  not  sell  it  unless  I could  get 
another  one  like  it.  It  is  equal  to  any  I ever  saw.  I have  finished  it  in  natural  wood  and  all  that  have  seen 
it  say  that  there  is  not  a finer  machine  in  any  store  in  town.” — Corbin,  Vancouver,  Wash. 

“Have  just  finished  the  cabinet  and  believe  me  she  sure  does  look  swell.  I can  guarantee  you  several  more 
orders  very  soon.” — Armhein,  Milwaukee,  Wis. 

“I  am  well  pleased  with  the  MAKAFONE  I ordered  from  you  some  time  ago  and  am  now  placing  another 
order  for  a No.  4 machine.” — Hysong,  Covington,  Ky. 

“I  received  my  MAKAFONE  and  have  built  it  and  find  it  a dandy.  I will  send  an  order  for  a No.  3 
machine  in  the  very  near  future.” — Bank,  Sanatobia,  Miss. 

Get  Into  the  Phonograph  Business 

for  Yourself 

No  experience  is  necessary  under  our  plan.  Hundreds  have  gone  into  the  business  of  building  Makafones  which 
they  sell  to  their  neighbors  and  friends  at  a clear  profit  of  not  less  than  $50.00. 

“I  received  the  outfit  in  good  shape.  Am  perfectly  satisfied  that  the  machine  plays  well  and  it  was  sold 
right  away.  Please  send  more  price  lists  and  order  blanks,  as  I want  to  order  a No.  5 outfit  right  away.” — 
Schettling,  Kansas  City,  Mo. 

Gentlemen:  Fill  Out  This  Coupon  And  Mail  Today 

I have  the  phonograph  finished,  ordered  from  you  some  time  — i-  i— 

ago.  The  music  reproduced  on  this  instrument  is  better  than  any  I n/ir>m7DNI  PurtwriiCD  A mj  Cl  IPPI  V CO  . 

I have  ever  heard.  This  machine  is  now  sold  and  I soon  will  j MUUhKIN  FMOINOlaKAPH  bUKFLY.  CU.  I 

be  able  to  take  advantage  of  your  discount  for  ordering  six  I 325  Springer  Bldg.,  313  So.  Clinton  St.,  Chicago,  111.  ’ 

outfits  at  a time.  • T.  A.  Devenny.  I ^ r 

I Gentlemen; — Please  send  me  full  particulars  of  _ your 

Many  of  these  people  have  come  from  clerical  or  other  non-mechanical  I Own  Phonograph  proposition,  without 

vocations.  And  they  are  all  making  good.  Why  not  you?  We  shall  I obligation  to  me. 

be  glad  to  give  you  full  particulars  so  send  in  this  coupon  today.  | 

I Name 

Modern  Phonograph  Supply  Co.  j Address 

325  Springer  Bldg.,  313  So.  Clinton  St.,  Chicago,  111.  j City  or  Town (, State 
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Learn  How  to  Write 
Successful  Letters 

THE  MASTER  LETTER  WRITER,  a 976 
page  Instruction  Course,  including  500 
Successful  Letters,  by  Ad-Man  Davison, 
the  highest  paid  letter  writer  in  the  world 

The  most  authoritative  work  of  lliis  kind 
ever  written.  Contains  0 7 <5  pages.  Part 
I embraces  301  pages  on  how  to  appeal  to 
every  class  of  reader;  akso  Iloutine  Cor- 
resp<jndence : order  letters,  answer-to-order 

letters,  complaints,  letters  of  iiKjuiry,  con- 
tract and  credit  letters.  These  with  the 
tyifograpliieal  arrangement  of  letters,  includ- 
ing a section  on  Typography  of  Letters  and 
Business  English.  A Kcrtinn  of  100  Col- 
JevUon  Lcttcm  for  iyulividiinls,  fnma  and 
collection  (KjcncicSt  is  included. 

PART  II  contains  the  HOO  Master  Business 
Letters — from  the  private  portfedio  of 
Ad-Man  Davisott,  “the  scribe  .supreme  of 
Advertisingdom.” 

In  (his  romarkal)le  cidleetion  are  endless 
new  word-pictures  to  help  you  revivify  your  Imsiness  story. 
Uncommon  phrases  of  pilh  and  jiower.  Warm,  winning, 
human  arguments  that  compel  action. 

The  colloetion  includes  direct  merchandising  letters,  ad- 
vertising letters,  sales  managers'  letters,  letters  to  dealers, 
to  agents,  letters  s’Clling  ser\iec  of  4-vc*ry  lund,  instruetion- 
by-mail.  adverlishig  space;  order-getting  lellers,  accounlam-y. 
insurance,  investment  and  real  estate  lellei-^;  letters  apply- 
ing for  positions  as  executive,  salesman,  correspiuident. 
secretary,  stenographer,  booltlcoeper,  typist;  soliciting  and 
sales  letters  for  every  business. 

THE  MASTER  LETTER  WRITER  is  conveniently  class- 
ified and  indexed.  Beautifully  bound  in  rich  blue  extra 
clcth,  with  gold  top  and  gold  lettering.  Sent  postpaid  on 
receipt  of  price,  ?5. 

If  you  want  quicker  results,  larger  sales,  more  remit- 
tatices,  if  you  want  a better  salary,  swift  i>rumolion.  Success 
— liero  are  all  tlie  Success  Secrets  of  the  master  writer — 
MAKE  THEM  YOUR  OWN— order  tliis  great  rovirse  and 
('ollection  to-day.  Address  Desk  7 1. 

OPPORTUNITY  PRESS.  681  Fifth  Avenue.  New  York 
4S-page  Booklet  mailed  Free. 
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FOR 
THIS 

MAOETa  YOURMEASUREk 

AU  WOOL  SUIT 


BIG 

CATALOG 

FREE 


Every  suit  made  to  individual  measure 
from  the  exact  fabric  you  select  and  ac- 
cording to  your  exact  specifications.  We 
ship  it  on  approval,  delivery  charges  pre- 
paid. for  you  to  try  on,  to 
and  examine.  Unless  you  are 
well  pleased  your  trial  order 
will  not  cost  you  a cent. 

Send  postal 
today  for 
copy 
of 
' our 
big 

catalog  I 
and 
style  book 

with  62  cloth  samples  of  the  very 
finest,  high  grade  fabrics  and  latest. 

New  York  and  Chicago  styles.  It  shows 
how  any  member  of  your  family  can  take  \ 
your  measures.  We  guarantee  a perfect 
fit.  By  dealing  direct  with  us,  the  manu- 
facturers, you  save  the  unneces-  ' 
sary  expense  and  profit  of 

I agents  and  obtain  the  very 

|lj aj  I ^ highest  grade  of  tailoring  at  a saving  of  26%  to 
40%.  Writetoday for  catalog  and  information. 

THE  BELL  TAILORS 

Adam*  at  Green  Street,  Dept,  g, ^ • Chicago,  Illinois 


Are  You  Flat  Chested? 
Are  Your  Lungs  Weak? 
Do  You  Lack  Vitality? 
Is  Your  Carriage  Faulty? 

If  any  of  these  con- 
ditions fit  your  case 
you  urgently  need  my 
book. 

CORRECT 
BREATHING 

and 

CHEST  EXPANSION 

Each  one  of  these  conditions  can  and  OC- 
should  be  remedied.  My  book  will  teach  COin 

you  how.  Send  for  it  now  before  you  forget. 

PROF.  ANTHONY  BARKER,  D.  C. 

127  W.  42nd  St.,  3562  Barker  Bldg.,  New  York 


, 'We  want  one  exclusive  repre- 
, sentative  in  each  locality  to  use 
end  seU  the  new  Mellinger  Extr^Ply, 
, hand  made  tires.  Guarantee  Bond  for 
[8000  Miles.  (No  seconds)..  Shipped  pre- 

E aid  on  approval.  Sample  secljonafnrnished.  Uorot. 
py  until  yon  eet  our  Special  Direct  Prices.  Write 

MELLINGER  TIRE  & RUBBER  CO. 

901  Oak  St.  Kansas  C.ty,  n/lOe 
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whip-tail  and  adopt  true  animal  movements. 
The  bodies  after  a time  collect  in  clusters, 
and  unite  into  one  body  to  form  a young 
inert  jelly-like  mass. 

In  the  end  they  ultimately  form  a creep- 
ing jelly-like  mass  of  individuals,  thus  com- 
bining acts  for  the  time  as  an  independent 
organism.  It  often  takes  on  the  most  bril- 
liant red,  yellow,  purple,  orange,  green  or 
similar  sliades,  according  to  species.  Soon 
it  penetrates  the  substances  of  dead  wood 
or  spreads  over  the  surface  of  dead  leaves, 
liark,  etc.,  in  a network  of  veins,  taking  a 
somewhat  fan-shaped  outline.  The  more 
fluid  matter  in  the  interior  of  the  veins 
streams  constantly  thru  them,  like  the  blood 
in  the  veins  of  man;  the  current  continu- 
ing in  one  direction  for  a certain  period, 
usually  a minute  and  a half,  when  it  stops-- 
and  after  a moment’s  pause,  reverses  it-, 
course,  flowing  the  opposite  way  for  about 
the  same  length  of  time,  but  rather  longer 
in  the  direction  in  which  the  jelly-mass  is 
moving. 

It  is  by  this  means  that  the  mass  creeps 
forward,  the  object  being,  it  would  appear, 
to  obtain  food — the  kinds  of  food  required 
for  some  of  the  species  at  this  state  of  de- 
velopment being  well  known  by  investi- 
gators who  have  cultivated  the  varieties. 

After  a spell  of  creeping  about  in  this 
fashion,  which  may  extend  over  a period 
of  weeks, . months,  or  even  in  one  known 
instance  a year,  the  mass  concentrates  first 
compactly  as  shown  in  Fig.  8 ; then,  in  the 
case  of  coinalriclia  obfiisata.  Fig.  9,  the  in- 
dividuals prepare  to  form  again  into  in- 
dependent centers,  finally  dividing  into  thirty 
or  forty  masses.  \\’ithin  an  hour  or  two 
these  have  risen  to  form  pear-shaped 
bodies  as  seen  at  Fig.  10. 

In  six  hours  the  black  hair-like  stalk  has 
grown  to  its  full  length  and  bears  at  its 
summit  the  young  hall-like  spore-pod,  which 
now  consists  of  a white  globule  of  viscous 
protoplasmic  cells,  with  a.  diameter  , of 
about  one-fifth  of  the  length  of  the  stalk. 

A pink  flush  now  begins  to  pervade  the 
seed-receptacle,  caused  by  the  formation  of 
the  dark  branching  threads  (Fig.  14)  of  the 
capillary  stems.  The  nuclei  still  presents 
the  same  appearance  as  when  observed  in 
the  streaming  jelly-mass;  in  an  hour  they 
show  the  beginning  of  a kernel-moving 
division,  and  the  cells  soon  become  sepa- 
rated into  masses  of  two  spore  capacity ; 
an  hour  later  the  final  division  has  taken 
place. 

Now  as  the  dark  spore- walls  are  pro- 
duced, the  color  of  the  spore-pods  rapidly 
darkens,  and  about  twenty  hours  after  their 
first  construction  the  groups  stand  in  regu- 
lar order  on  the  wood. 

The  fungi  have  constructed  before  our 
very  et'es  a miniature  forest  of  peculiar 
appearing  plants  with  the  pod  of  each  filled 
with  seeds.  Before  the  seeds  were  formed, 
yon  remember,  each  fungi  constructed  a 
scaffolding  of  hairs  joined  together  in 
meshes  and  forming  an  elastic  net,  lying 
with  its  strands  surrounding  the  seeds  as 
they  finally  mature.  This  net  which  is 
called  capiUitum  serves  the  purpose  of  pro- 
tection during  growth,  and  from  its  peculiar 
construction  making  it  writhe  and  twist 
with  the  least  change  of  moisture  at  the 
time  when  the  seeds  are  ripening,  thus  sepa- 
rating and  loosening  them ; it  also  springs 
out  (Fig.  14)  like  a jack-in-the-box  when 
the  delicate  membranous  covering  of  the 
spor  pod  burst  under  its  strain,  scatter- 
ing seeds  in  every  direction. 

It  would  appear,  in  reviewing  the  cycle, 
that  there  really  is  no  difference  between  an 
animal  and  a plant. 


has  the  regular  A,  B,  C.  and  D Scales;  also  a Cl  or 
Polyphase  Scale,  Logarithm,  Slue  and  Tangent  Scales.  All 
graduations  are  printed  on  white  coated  steel  from  engine 
divided  ]ilates.  These  Scales  are  accurate  and  will  retain 
their  accuracy  indetiniUdy.  They  are  not  affected  by  achls, 
alkalies,  water  or  grease.  Length  of  rule  lo".  A 100  page 
Instruction  Book  which  teaches  all  there  is  to  know  about 
slide  rules.  Is  sent  with  each  ortler. 

Price  of  the  Richardson's  Polyphase  Slide  Rule,  in  case 
with  100  page  Instruction  Book  $2.00. 

An  ideal  Slide  Rule.  It  is  low  priced  and  an  equal  to 
any  other  rule  in  appearance,  accuracy  and  durability. 
Be  convinced.  Your  money  will  be  laomptly  refunded  If 
you  are  not  satisfleil. 

Send  for  our  40  page  catalogue  of  .supplies.  It  describes 
rules  ranging  from  50c  to  $10.  each.  Instructions  in 
Logarithms  and  'Trigonometry  free  with  every  catalogue. 


GILSON  SLIDE  RULE  CO. 


NILES,  MICH. 


OL  ^oyt 


Build  This  Car. 

is  nifty  little 
driven  by  gaso- 
line motor, 
can  be 
> built  by 
any  boy. 
Parts  are 
furnished 
.by  us  and 
f are  very 
cheap, 
for  building 
price  list  of 

parts  showing  how  to  build  this  lad’s  car. 

MFC.  CO..  156  Sypher  Bldg..  Toledo,  Ohio 


Built  for  the  Owner 


$1185 


Simple, 

Sturdy  constructloD. 

Low  cost  of  up-keep 
and  operation.  Can- 
tilever eprlngs  In  rear. 

Comfortable  E-Z  riding 

immediate  aeiivenes.  nitn  succees- 
W ful  year.  Increased  ooCput.  Liberal 

newsoaper  advertising  in  dealers'  territory.  Wonderful  opportunities. 

Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO..  49  .Seneca  Faclory,  FOSTORIA,  OHIO 


Every  Bicycle  A Motor  Cycle 

by  using  a STEFFEY  ATTACHMENT. 

Thoroughly  PRACTICAL  and 
SUCCESSFUL.  In  use  over  20 
years.  Fits  double-bar.  Arch  or 
diamond  frame. 

F Send  stamp  for  circulars. 

STEFFEY  MFC.  COMPANY 
Dept.  E 5025  Brown  St.  Phila.,  Pa. 


GET  BIG  BUSH  OFFER 

We  do  not  deal  throogb  i — , distributors  bot  Countv  Agents  only. 

\ \ GET  O UK  BIG 

MONEY  CATA- 
LOG TODAY. 
Don't  wait!  Learn 
how  you,  in  your 
spare  time  can 
make  Big  Money. 
^ w—  introducing  Bush 
^ Cars  in  your  Coun- 
Big  Money-  ' ty.  The  cars  with 

Making  Offer  for  Money-Back  guar- 

County  Agents  Only  antee.  Bush  light 

four  and  De  Lujce  six.  Don'twalt.  Write  todayl 
BUSH  MOTOR  CO..  Chicago.  Illinois,  Depl^.^s  Bush  Temple 


You  Can  Save  $50.00 

By  recovering  your  old  auto 
top  frame  yourself.  We 
make  these  recovers  to  fit 
all  makes  andimodels  of 
cars.  Any  per.son  that  can 

Parcels  Post  Paid  We  furnish  instructions. 

Roof  and  (Quarters  sewed  together  with  rear 
curtain,  fasteners,  welts  and  tacks.  All  complete.  Give  us  the 
name,  year  and  model  number  of  your  car  and  we  will  send  you 
our  catalogue  with  samples  and  quote  you  exact  price. 

LIBERTY  TOP  & TIRE  CO.,  Dept.  E4,  Cincinnati,  0. 


and  up  \ 


BIG  MONEY  SAVINGS  F0R«Y0U 

Used  and  rebuilt  motorcycles,  single  and  twins. 

to  $100.  Used  bicycles,  $6.00;  tan- 
dems. $10.  AH  macoinesgiiarantesd 
'a  good  working  order.  New  bi- 
cycles and  motorcycles  at  Fac- 
tory prices.  You  save  dealers* 
profits.  Motorcycle  and  auto- 
mobile tires  too.  $3.00.  Complete 
line  of  parts  aod  supplies. 
Doninger  Cycle  Co..  Rochester, N.V* 


BOOKS 


For  Teachers,  Students,  Physicians,  Jurists,  Law- 
yers, Social  Workers,  Clergymen,  Priests,  Pro- 
fessional and  Advanced  Adult  Readers  Generally. 

Send  lor  List 

THE  MODERN  BOOK  SOCIETY 
5 Hanson  Place,  Desk  55.  Brooklyn,  N.  Y.  City 

“Books  lor  Intelligent  People”  j 


V. 


ARE  YOU  BASHFUL,  TIMID 

Self  Conscious.  Embarrassed  in  Company.  Let  us  tell  I 
you  how  you  can  overcome  these  troubles  and  acquire  ■ 
I Poise,  confidence,  assurance  and  a magnetic  personal-  ■ 
I ity.  Address  The  Veritas  Science  Institute,  1400  1 
I Broadway,  New  York,  Desk  15.  I 


IC5?  Genuine  Foreign  Stamps — ^Mexlcd  War  Is* 
IdO  sues,  Venezuela,  Salvador  and  India  In 
Service.  Guatemala,  China,  etc. 

Finest  Approval  Sheets  50%  to  60%.  AGENTS 
WANTED.  Big  72-p;  Lists  Free.  We  Buy  Stamps. 
EJstablished  25  yrs. 


539 


Science  and  Invention  for  September,  1920 


Automobile  $50 
Repairman  AWeek 


Automobile  $I9S 

En^neer  AWeek 


Expert  $4iO 
Chauffeur 


Take  Ymit  Choice  of 
These  Bi|  Jobs 

Thousands  of  men  like  you  are  wanted  to  fill  these  big-paying  jobs  in  the 

automobile  engineering  field.  Thousands  of  places  are  open,  too,  for  chauffeurs  and  garage 
managers.  It’s  easy  to  get  one  of  these  good  jobs  and  to  prepare  yourself  to  hold  it.  You  don’t 
have  to  go  to  school.  You  don’t  have  to  serve  an  apprenticeship.  Spare  time  only  is  needed.  These 
great  automobile  books  will  teach  you  everything  you  need  to  know.  Fifteen  of  the  greatest  engineers 
and  experts  in  the  business  wrote  them  in  simple  language  that  anybody  can  understand. 


Anfo  Books 

6 Volumes'  Shipped  Free 

Just  off  the  press — the  1920  model — an  up-to-the-minute  six-volume 
library  on  Automobile  Engineering,  covering  the  construction,  care  and 
repair  of  pleasure  cars,  motor  trucks  and  motorcycles.  Packed  full  of 
advance  information  on  Lighting  Systems,  Garage  Design  and  Equip- 
ment, Welding  and  other  repair  methods.  Contains  everything  that  a 
mechanic  or  an  engineer  or  a motorcyclist  or  the  owner  or  prospective 
owner  of  a motor  car  ought  to  know.  Anybody  can  understand  them. 
Tastefully  bound  in  American  Morocco,  flexible  covers,  gold  stamped, 
2650  pages  and  2300  illustrations,  tables,  blueprints  and  explanatory 
diagrams.  A library  that  cost  thousands  of  dollars  to  compile  but  that  comes  to  you 
free  for  7 days'  examination.  Over  50,000  sets  of  previous  editions  have  been  sold. 


Only  1 Oca  Day! 


Partial  Contents 

Automobile  Motors;  Weld- 
ing; Motor  Construction 
and  Repair;  Carburetors 
and  Settings;  Valves,  Cool- 
ing; Lubrication;  Fly- 
Wheels;  Clutch;  Transmis- 
sion; Final  Drive;  Steering 
Frames;  Tires;  Vulcaniz- 
ing; Ignition;  Starting  and 
Lighting  Systems;  Shop 
Kinks;  Commercial  Ga- 
rage; Design  and  Equip- 
ment; Electrics;  Storage 
Batteries;  Care  and  Repair 
of  Motorcycles;  Commer- 
cial Trucks;  Gas  Tractors. 

1 OQ  Blueprints 
^ of  Electric 
Wiring  Diagrams 


Not  a cent  to  pay  in  advance.  First  you  see  the  books  in  you  own  home  or  shop.  Just  mail 
coupon  and  pay  express  charges  when  books  arrive.  You  can  read  them  and  study 
them  for  seven  whole  days  before  you  decide  whether  you  want  to  keep  them  or 
not.  If  you  like  the  books,  send  only  $2.80  in  7 days  and  $3  a month  until  the 
special  introductory  price  of  $29.80  has  been  paid.  (Regular  Price  $45.)  Along 
with  the  set  goes  a year’s  consulting  membership  in  the  American  Technical 
Society.  (Regular  price  $12.)  This  part  of  our  offer  will  be  withdrawn  when 
the  membership  is  filled.  Mail  the  coupon  without  delay. 

Don’t^  Send  Money  Now! 

Don’t  take  our  word  for  it.  See  the  books  without  cost.  Here  is  a 
chance  for  you  to  get  a real  man’s  job  with  a man’s  size  pay.  Don’t 
waste  a minute  in  sending  the  coupon.  Put  the  coupon  in  the 
today.  Send  no  money— -ust  the  coupon! 

American  Technical  Society,  Dept.  A-256  Chicago,  HI. 


FREE  Examination  Coupon 


I American  Technical  Society.  Dept.  A-256  Chiengo  | 

I Please  send  me  the  6-volume  get  of  Automobile  Engineering  for  7 days'  examination.  ■ 

shipping  charges  collect.  If  I decide  to  buy,  1 will  send  $2.80  within  7 days  and  the  bal-  I 

IfhJf  Then  you  send  me  a receipt  showing  • 

i5 1 hooks  and  the  $12  Consulting  Membership  are  mine  and  fully  paTd  Tof:  I 

F I can  get  along  without  the  books  after  7 days*  trial,  1 will  notify  you  to  send  ■ 

I for  them  at  your  expense.  iPlease  Jill  out  all  lines.}  y«u  w sena  | 

I Name | 

Address I 

j City State. I 

^^eferenee. 
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The  Road  to  Big  Profits 
Is  Open  Before  You 

No  big  capital  is  required  to  start  this  great, 
money-making  HB  Battery  Charging  business.  A 
small  cash  payment  brings  you  any  HB  Charger, 
and  you  have  almost  a year  to  pay  the  balance 
on  easy  monthly  terms.  That  is  an  absolute 
guarantee  of  IIB  Chargers,  because  we  c*ould  not 
sell  on  such  terms  unless  every  outfit  absolutely 
made  good. 

Your  Profits  Will  Easily  Pay  for  Your 
HB  Charger 

It  costs  10c  to  15c  each  to  charge  batteries  of 
any  voltage.  Customer  pays  7.5c  to  $2.00  each. 
Figure  those  profits!  Ami  that's  NET  PROFIT, 
too,  because  IIB  Chargers  have  no  burn-outs,  no 
expensive  renewals,  nothing  fragile  to  wear  out 
or  brealc  down.  They  are  sturdy,  reliable  and 
dependable,  and  therefore,  are  permanent  money- 
makers for  all  IIB  users.  They  will  make  BIG, 
STEADY  PROFITS  for  you.  right  from  the  start. 
There  Is  an  HB  Charger  for  Any  Size 
Battery  Business 

No  matter  how  large  or  how  small  a battery  bus- 
iness you  have,  there  Is  an  HB  Charger  exactly 
suited  to  your  needs.  They  charge  6-volt.  12-volt 
or  24-volt  batteries  all  at  the  same  time.  That’s 
a big  advantage.  Every  day  you  wait  means  lost 
profits  in  battery  charging.  Don't  delay,  act  NOW. 
and  start  your  own  business.  Remember,  it  takes 
only  a small  payment  to  start  you.  and  the  profits 
easily  pay  the  rest.  Write  at  once  for  information 
on  the  IIB  Charger  you  want.  Sizes  to  charge  8, 
16  or  32  batteries  at  one  time.  Pick  the  size 
that  suits  your  requirements.  Write  us  today. 
Send  this  ad  with  your  letter. 

HOBART  BROS.  CO. 

Successful  Manufacturers  Shice  1893 

Box  97  E Troy,  Ohio 


OH,  YOU  SKINNY! 

Why  stay  thin  as  a rail?  You  don’t 
have  tol  And  you  don't  have  to  go 
through  life  with  a chest  that  the 
tailor  gives  you;  with  arms  of  childish 
strength ; with  legs  you  can  hardly 
stand  on.  And  what  about  that  stom- 
ach that  tliuches  every  time  you  try  a 
square  meal?  Are  you  a pill-feeder? 

Do  you  expect  Health  and  Strength 
In  tabloid  form — through  pills,  potions 
and  other  exploited  pifile? 

You  can’t  do  it;  it  can’t  be  done. 
The  only  way  to  be  well  is  to  build 
up  j’our  body — all  of  it.  through 
nature's  methods — not  by  pampering 
the  stomach.  It  is  not  fate  that  is 
making  you  a failure;  it's  that  poor 
emaciated  body  of  yours;  your  half 
sickness  shows  pain  in  your  face  and 
the  world  loves  healthy  people.  So  be 
HEALTHY  — STRONG  — VITAL. 
That's  living.  Don't  think  too  long; 
send  three  2c  stamps  to  cover  mailing 
expenses  of  Special  Information  on 
Thinness  and  my  book  “Promotion 
and  Conservation  of  Health,  Strength 
and  Mental  Energy,’’  written  by  the 
strongest  physical  instructor  in  the 
world. 

LIONEL  STRONGFORT 

Physical  and  Health  Pistnictor 

1415  Strongfort  Instilule  NEWARK,  N,  J. 


STRONGFORT 
The  Perfect  Man 


• Founded  1895  m 


Made  to  youe  measurct 
payable  after  received 
I Perfect  fit,  fine  goods  and  tailoring, 
J $20  saving,  all  guaranteed  or  no  pay. 
jfSamples  Free.  Every  man  wanting  to 
Jdress  weH  and  save  money  should  write 
^at  once  for  our  beautiful  free  book  of 
J cloth  samples  and  correct  fashions,  explain- 
I ing  everything.  Write  letter  or  postal, 
, just  say  “Send  me  your  samples”  and  get 
xM  everything  by  return  mail  free.  Important 
to  every  man.  Write  today  sure. 

Park  Tailoring  Company 

Dept  214  Chicago.  ILL 
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I By  O.  C.  ROOS  I 

I (Continued  from  page  489)  \ 

switches,  and  whenever  anyone  was  thru 
reading  a projected  exposure,  for  instance, 
a translation  comparing  it  with  the  original 
source  in  a hotly  contested  case,  he’d  simply 
press  his  particular  switch.  The  last  man 
to  press  his  own  switch  would  complete 
the  circuit,  and  the  automatic  projector 
would  show  the  next  exposure  and  the 
switches  would  all  be  reset  again.” 

Promoter  — “That’s  something  which 
would  be  good  for  family  study,  perhaps!” 
First  Lawj^er — “Yes,  back  in  1919  some 
people  became  interested  in  eliminating  the 
weariness  suffered  by  one  member  of  a 
family  reading  to  many.  They  knew  that 
all  the  ingredients  of  a successful  system 
were  present  in  the  set-up  mechanisms  of 
many  inter-commnnicating  telephones,  and 
so  they  made  inquiries  along  these  lines.” 
Engineer — 'T’ll  wager  they  found  plenty 
of  reasons  urged  against  the  system.  There 
are  just  natural  born  vicious-minded  people, 
you  know.  James  might  call  them  ‘tender- 
minded,’  but  I prefer  ‘mulish.’  ” 

Promoter — “Yes,  I know  what  you’re 
driving  at.  They  want  a ‘praying’  market. 
On  its  knees,  as  it  were,  for  some  one’s  pet 
product.” 

Engineer — “You  can  scarcely  convince 
such  people  that  demandor  and  demandee 
react,  and  irritate  each  other  into  growth. 
The  presence  of  the  new  apparatus  is  like 
what  our  chemical  friends  call  a ‘cata- 
lyzer.’ ” 

Promoter — “What’s  that?” 

Engineer — “Why,  it’s  the  mental  business 
minister  who  marries  the  transmitter  idea 
to  the  receiver,  in  developing  ideas.  In 
chemistr}',  a third  substance  often  unites 
two  others,  and  itself  comes  from  the  proc- 
ess scot-free  of  any  evidence  of  collusion 
or  collision.” 

Promoter — “Oh!  I see.  Now,  let’s  hope 
that  the  churches,  colleges  and  schools  are 
getting  as  much  good  out  of  this  as  the 
professionals,  like  you  chaps.  Why,  I can 
see  lots  of  wa>’S  for  a business  man  to  get 
into  this  thing.” 

Second  Lawyer — “I’ve  been  listening  at- 
tentively for  some  time  and  I’ve  got  this 
to  say : There  is  more  studying  to  be  done 

by  lawyers,  doctors,  engineers  and  in  stu- 
dents’ ‘quiz’  time  around  examination 
periods  than  you  fellows  even  dream  of. 
That’s  because  a projector  costs  less  than 
$25.00  per  person,  for  even  small  groups, 
and  you  saw  today  how  cheaply  we  got  off 
at  the  library  on  film  expense.  There’s  no 
fire  risk  whatever  and  I'v6  watched  them 
go  back  and  forth  by  electrical  means  over 
disputed  texts  400  pages  long,  without  even 
touching  the  projector.  Even  in  1920  a 
1000  watt  lamp.  I’m  told,  would  not  damage 
the  film  during  the  wait  necessary  while 
several  persons  were  engaged  in  reading  a 
page  of  script  projected  on  the  screen.” 
Engineer  — “Let’s  begin.  (Presses  a 
special  switch  by  his  seat  on  a spiall  panel 
giving  main  control.)  Oh!  There’s  Fig. 
No.  1.  You  see  in  this  60  foot  room  how 
easily  the  text  is  read.  There  you  see  75 
lines,  but  we  could  project  and  make  out 
clearly  100  lines  if  necessary.” 

First  Lawyer — “I’ve  read  projected  small 
type  letters  Jd  inch  high  easily  at  100  feet 
with  a good  1000  watt  lamp.  I think  that 
a 40-foot  throw  and  ^-inch  letters,  with  a 
400  watt  lamp  is  very  good.  Now  let’s  all 
make  notes  on  this  first  page,  and  then 
everyone  will  press  his  particular  series 
key.”  (They  all  finish  in  about  15  minutes 
aiid  the  next  two  pages'  of  the  patent  are 
then  suddenly  flasht  on  the  screen.) 

Engineer — “I’ll  turn  off  the  projection 
(Continued  on  page  564) 
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/2  SAVED 

GET0UR<S^9B 
BIG  BOOK^^^ 


BURN  LESS  COAL 

With  an  improved,  all-cast  pipeless  furnace  you  can 
cut  your  coal  bills  in  two.  This  efficient,  basement 
instulled  heating  plant  heats  and  ventilates  the  entire 
home.  It  burns  any  grade  of  coal  more  economically 
than  a stove.  It  needs  uo  ex- 
pensive piping  or  other  equip- 
ment. Anyone  can  install  it  in 
a day.  They  are  described  at  our 
wholesale  prices  in  our  Handy 
Man  Book.  Send  for  it. 

Do  Your  Own  Plumbing  and 
Heating  by  the  Cut-to-Fit 
Method. 

By  our  new  plan  anyone  can  in- 
stall a complete  plumbing  or  heat- 
ing plant  in  his  own  home.  Send 
us  a rough  sketch  with  measure- 
ments. Our  Engineers  will  draw 
your  i>lans.  furnish  information 
and  see  tJiat  tlie  supplies  you  or- 
der come  CUT-TO-FIT  your 
needs.  No  waste  of  time,  labor 
or  unu.sed  material.  Only  a few 
simple  tools  necessary.  Send  for 

The  Handy  Man  Book 

It  will  show  you  liow.  It  will  tell  you  just  what  to 
order  and  wliat  it  will  cost  at  our  wliolesale  jirices. 

It  contains  plans  and  useful 
information  for  every  builder, 
property  omier  or  cojUraetor. 
It  will  convince  you.  It  will 
increase  the  value  of  your  prop- 
erty 50%.  You  can  do  the  work 
yourself. 

W’e  have  spared  no  ef- 
fort  or  expense  in  the 
5 preparation  of  tliis  valu- 
able  book.  To  keep  from 
sending  it  broadcast  to 
uninterested  persons  we 
request  a temporary  de- 
posit of  25c  which  will  be  re- 
funded with  your  first  order. 
Send  for  it  Today. 

The  Service  of 

HARDIN-LAVIN  CO, 

Is  guaranteed  by  40  years' 
business  at 

4510-20E  Cottage  Grove  Avenue 
CHICAGO 


Bean  ELECTRICAL 
SIGNAL  ENGINEER 


FREE  BOOK  TELLS  HOW 


Big  positions  open  now  for  Signal 
Engineers.  You  can  qualify  for 
this  fascinating,  highly-paid  work 
— ' I m your  spare  time  at  home.  Rail- 

roads everywhere  need  men  who  understand  Signal 
Engineering  and  electrical  safety  devices 
$2500  to  $5000  a Year 
Earn  a big  salary  right  from  the  start — enjoy 
quick  success  and  swift  promotion.  We  train  you 
ill  every  branch  of  this  great  profession,  including 
a complete  course  in 

Practical  Electricity 

Write  today  for  handsome  FREE  Book  on  Signal 
Engineering  and  details  of  our  amazing  Free  Signal 


Engineers'  Outfit.  Address 


DEPARTMENT  OF  SIGNALING.  DEPT.'  1796, 
1924  Sunnyside  Avenue,  Chicago,  HI. 


Earn  Big  Pay 

Get  into  this  fascinating  new  pro- 
fession. Big  salaries,  rewards  and 
fees  are  paid  in  this  work.  Finger 
Print  experts  needed  by  governments,  corporations, 
police  departments,  and  other  institutions.  Leani  in 
spare  time  at  home  to  fill  one  of  these  big  jobs  or  go 
into  business  for  yourself  as  a Finger  Print  Detective. 
Ri\rklr  PRPP  Write  quick  for  big,  fully  illustrated 
DUUH  ^ Finger  Print  BooL  Tells  all  about 

this  wonderfully  interesting  work  and  how  you  can 
easily  qualify.  Right  now  we  are  making  an  a.maz- 
ing  special  offer  of  a FREE  COURSE  in  Secret 
Service. 

UNIVERSITY  OF  APPLIED  SCIENCE 

Dept.  1796,  1920  Sunnyside  Ave.,  Chicago,  III. 


Cleartone  Phonographs 

}4.00  to  $200.00  Retail 
Our  Sundry  Dept,  offers  Needles  39c  per 
thousand.  Motors  $1.35  to  $14.75  each.  Tone- 
Arms  and  Reproducers  $1.30  to  $5.75  per 
set.  Main  Springs  20c  to  90c  each.  Records, 
Needles.  Sapphire  Points  and  Parts  at  rea- 
sonable prices. 

Write  for  our  84-page  catalogue,  the  only 
one  of  its  kind  in  America,  illustrating  33 
different  styles  of  Talking  Machines  and 
over  500  different  Phonographic  Parts. 

LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept.  46B  East  12th  Street.  N.  Y. 
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Learn 

WiRELES  S 

At  Home  Quickly  and  Easily 

WIRELESS  is  the  hinge  upon  which  swing  the  doors  to 
success.  It  is  the  very  foundation  of  the  road  which 
leads  to  many  professions,  vast  in  scope,  big  in  re- 
sponsibility, satisfying  in  progress  and  salary. 

A trained  Wireless  Operator  with  initiative  and  ambition  can 
easily  fulfill  his  ideals  for  a successful  future;  one  including 
a position  filled  with  vital  enterprise,  adventure,  and  financial 
success. 

Attractive  Work — Alluring  Salaries 

Radio  offers  interesting  work  in  pleasant  environment,  besides 
substantial  salaries.  Radio  Operators’  salaries  start  at  $125  a 
month  with  all  living  expenses — board,  lodging,  laundry,  etc. 
— paid.  When  totalled  and  added  to  salary,  it  means 
$200  or  more  a month,  at  the  very  start.  Advancement  to 
higher  positions  with  bigger  pay  is  readily  accomplished. 

Travel  Without  Expense 

If  you  are  eager  to  travel,  anxious  to  visit  foreign  countries  and  in- 
crease your  knowledge  of  world  affairs,  wireless  offers  unequalled 
opportunities.  On  shipboard  you  are  rated  as  an  officer,  living  and 
eating  with  the  officers,  and  mingling  with  the  passengers.  All  without 
one  cent’s  expense  to  you ! Land  Wireless  positions  are  just  as  attrac- 
tive if  you  prefer  them. 

Instrument  Furnished  Every  Student 

We  furnish  all  necessary  books  and  equipment  with  our  course. 
Our  famous  Natrometer — automatic  transmitting  and  receiving  set — 
is  among  this  outfit.  This  instrument  sends 
you  messages  at  varying  speeds  just  as  you 
would  receive  them  from  distant  wireless 
stations — and  is  operated  entirely  without 
the  use  of  “aerials”. 


BOOKLET  FREE — It  explains  how  we  helped 
hundreds  of  ambitious  men  and  women,  and 
how  we  can  give  you  a thorough  Wireless 
training  in  your  spare  time,  at  home,  by  mail, 
and  help  you  secure  a worth-while  position. 


NATIONAL  RADIO  INSTITUTE 

Dept.  279  14th  & U Sts.,  N.  W.,  WASHUVCTON,  D.  C. 

SEND  THIS  COUPON  TODAY... 


NATIONAL  RADIO  INSTITUTE 

Dept.279  14th  & U Sts.,  N.  W.,  WASHINGTON,  D.  C. 

Send  me  your  FREE  book  “Wireless  The  Opportunity  of  Today”.  Tell 
me  about  your  Home  Study  Course  in  Wireless  Telegraphy  and  Telephony 
— the  free  post-graduate  course — and  your  Special  Instrument  Offer. 


State 


542 


Science  and  Invention  for  September,  1920 


ELEOTRIOII.  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Electric  Machine  Designer 

^ Telegraph  Expert 

□ Practical  Telephony 

□ MECHANICAL  ENGINEER 

□ Mechanical  Draftsman 

J Ship  Draftsman 

J Machine  Shop  Practice 

_ Toolmaker 

□ Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOKEM'NORENG'R 
ARCHITECT 
Arohlteotara:  Draftsman 

4,  PLUMBING  AND  HEATING 

J Sheet  Metal  Worker 

J Navigator 


□ SALESMANSHIP 

□ ADVERTISING  MAN 

□ Windov' Trimmer 
Q Show  Card  Writer 

□ Outdoor  Sign  Painter 

□ RAILROADER 

□ ILLUSTRATOR 

□ DESIGNER 

□ BUSINESS  MANAGEMENT 
Private  Secretary 

□ BOOKKEEPER 

Q Stenographer  and  Typist 

□ Cert.  Pub.  Accountant 

□ Traffic  Management 

□ Commercial  Law 

□ GOOD  ENGLISH 

H STATIONARY  ENGINEER 
CIVIL  SERVICE 
□ Railway  Mail  Clerk 
□ Textile  Overseer  or  Sopt. 

□ AGRICULTURE  !□  SpanUb 
□ PoQltryRalslng  !□  French 
□ Antomoblles  !□  Italian 


Name. 


Present 

Occupation. 


Street 

and  No.. 


Gity- 


.State. 


Build  Your  Own  PHONOGPAPH 


rrs  EASY  WITH  OCR  HELP 

A few  hours  interesting  work  saves 
many  dollars  and  gives  you  a machine 
exactly  to  suit  your  ideals.  We 
furnish  motors,  tone  arms,  case 
material,  blue  prints  and  full  in- 
structions. Plays  any  record.  You 
can  make  fine  profit  building 
phonographs  for  your  friends. 

Write  Today  for  Our 
Free  Blue  Print  Offer 
Agents  wanted  for  our 
ready  built  phonographs 

Chonletn  Phonograph  Co.  ~ 

807  QioraleoD  BUg.,  Elkhart,  lad. 


SAVE 

OVER 

HALF 


mesatl  FskirM. 

By  F.  E.  LOUDY,  A.E. 

{Continued  front  page  482) 
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^‘Another  $50  Raise!*' 

“Why,  that’s  the  third  increase  I’ve 
had  in  a year ! It  just  shows  what  special 
training  will  do  for  a man.” 

Every  mail  brings  letters  from  some  of 
the  two  million  students  of  the  Interna- 
tional Correspondence  Schools,  telling  of 
advancements  and  increased  salaries  won 
through  spare  time  study. 

How  much  longer  are  you  going  to  wait 
before  taking  the  step  that  is  bound  to 
bring  you  more  money?  Isn’t  it  better  to 
start  now  than  to  wait  for  years  and  then 
realize  what  the  delay  has  cost  you? 

One  hour  after  supper  each  night  spent 
with  the  I.  C.  S.  in  the  quiet  of  your  own 
home  will  prepare  you  for  the  position  you 
want  in  the  work  you  like  best. 

Yes,  it  will  I Put  it  up  to  us  to  prove  it. 
Without  cost,  without  obligation,  just 
mark  and  mail  this  coupon. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6249,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  1 mark  X. 

□ CHEMIOAL  ENGINEER 


dersea  amusement  palace  are  multifarious 
and  vari-colored  in  the  extreme.  Those 
who  have  seen  large  electrically  illuminated 
fountains  in  operation  at  night,  such  as  that 
at  Willow  Grove  Park,  near  Philadelphia, 
will  have  some  idea  of  the  wonderful  op- 
portunities here  presented  to  the  illumina- 
tion specialist  charged  with  the  task  of 
working  out  a suitable  lighting  scheme  for 
the  resort.  Searchlights  or  powerful  ni- 
trogen filled  incandescent  lamps,  or  argon 
filled  incandescent  lamps  will  vie  with 
myriads  of  small  incandescent  tungsten 
lamps.  Searchlights  or  else  powerful  flood 
lights  of  the  gas  filled  type,  will  project 
beams  of  varying  colors  and  of  changing 
hues  from  the  inner  side  of  the  breakwater. 

These  lamps  are  maintained  and  supplied 
with  current  over  heavily  insulated  wires 
passing  down  thru  small  vertical  shafts 
built  in  the  concrete  wall,  in  the  manner 
shown  in  the  illustration.  In  the  event 
that  it  is  necessary  to  repair  part  of  the 
structure  or  for  other  reasons,  it  may  be  de- 
sirable or  necessary  to  empty  the  water 
out  of  the  basin  in  which  the  resort  is  situ- 
ated, suitable  high  powered  motor  driven 
pumps  will  he  available  to  pump  the  water 
back  into  the  sea. 

When  the  basin  is  to  be  refilled,  it  is  only 
necessary  to  open  the  sea  valves  and  the 
water  will  then  run  into  the  basin. 


YOU  NEED  LOCOMA 

— an  interesting,  inspiring,  instructive  MAGA- 
ZINE, dealing  with  the  serious  side  of  Personal 
Subjects  — 'LOV'E,  MARRIAGE,  DIVORCE. 
BIRTH  CONTROL,  EUGENICS.  SEX  HY- 
GIENE, etc.  15c.  a copy,  $1.50  a year,  8 months 
trial  50c. 

100  E.  E.  & M.  Bldg.,  Farmington,  Michigan. 


STATEMENT  OF  THE  OWNERSHIP.  MAN- 
AGEMENT. CIRCULATION,  etc.,  required  by 
the  Act  of  Congress  of  August  24,  1912;  of  Elec- 
trical Experimenter,  published  monthly,  at  ^sew 
York,  N.  Y.,  for  April  1,  1920. 

State  of  New  York,  County  of  New  York,  ss. 

Before  me,  a notary  public  in  and  for  the  State 
and  county  aforesaid,  personally  appeared  Hugo 
Gernsback,  who,  having  been  duly  sworn  accord- 
ing to  law,  deposes  and  says  that  he  is  the  Editor 
of  the  Electrical  Experimenter  and  that  the  fol- 
lowing is,  to  the  best  of  his  knowledge  and  belief, 
a true  statement  of  the  ownership,  management 
(and  if  a daily  paper,  the  circulation),  etc.,  of  the 
I aforesaid  publication  for  the  date  shown  in  the 
; above  caption,  required  by  the  Act  of  August  24, 

I 1912,  embodied  in  section  443,  Postal  Laws  and 
I Regulations,  printed  on  the  reverse  of  this  form, 

1 to  wit : 

I 1.  That  the  names  and  addresses  of  the  publisher, 

! editor,  managing  editor,  and  business  managers 
I are:  Publisher,  Experimenter  Publishing  Co.,  233 

I Fulton  St.,  New  York  City;  Editor,  Hugo  Gerns- 
back, 233  Fulton  St.,  New  York  City;  Managing 
Editor,  Harry  Winfield  Secor,  233  Fulton^  St.,  New 
York  City;  Business  Manager,  Hugo  Gernsback, 
233  Fulton  St.,  New  York  City. 

2.  That  the  owners  are:  (Give  names  and  ad- 
dresses of  individual  owners,  or,  if  a corporation, 
give  its  name  and  the  names  and  addresses  of 
stockholders  owning  or  holding  1 per  cent  or  more 
of  the  total  amount  of  stock.)  Experimenter 
Publishing  Co.,  233  Fulton  St.,  New  York  City; 
Hugo  Gernsback,  233  Fulton  St.,  New  York  City; 
Sidney  Gernsback,  233  Fulton  St.,  New  York  City; 
Mrs.  K.  Hymes,  233  Fulton  St.,  New  York  City; 
Harry  Winfield  Secor,  233  Fulton  St.,  New  York 
City. 

3.  That  the  known  bondholders,  mortgagees,  and 

other  security  holders  owning  or  holding  1 per 
cent  or  more  of  total  amount  of  bonds,  mortgages, 
or  other  securities  are:  (If  there  are  none,  so 

state.)  None. 

4.  That  the  two  paragraphs  next  above,  give  the 
names  of  the  owners,  stockholders,  and  security 
holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon 
the  books  of  the  company  but  also,  in  cases  where 
the  stockholder  or  security  holder  appears  upon 
the  books  of  the  company  as  trustee  or  in  any 
other  fiduciary  relation,  the  name  of  the  person  or 
corporation  for  whom  such  trustee  is  acting,  is 
given;  also  that  the  said  two  paragraphs  contain 
statements  embracing  affiant’s  full  knowledge  and 
belief  as  to  the  circumstances  and  conditions  under 
which  stockholders  and  security  holders  who  do  not 
appear  upon  the  books  of  the  company  as  trustees, 
hold  stock  and  securities  in  a capacity  other  than 
that  of  a bona  fide  owner;  and  this  affiant  has^  no 
reason  to  believe  that  any  other  person,  association, 
or  corporation  has  any  interest  direct  or  indirect 
in  the  said  stock,  ^ bonds,  or  other  securities  than 
as  so  stated  by  him. 

H.  Gernsback. 

Sworn  to  and  subscribed  before  me  this  5th 
day  of  April,  1920. 

Beatrice  K.  Owen,  Notary  Public,  New  York 
County,  New  York;  New  York  County  No.  57; 
New  York  Register  No.  1129.  (My  commission 
expires  Mar.  30|  1921.  (Seal.) 
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BOYLSTON  STREET 

Fall  classes  begin  Sep- 
tember 13th.  Send  for 
free  literature.  Enroll 
today. 

MASSACHUSETTS  RADIO 
AND  TELEGRAPH  SCHOOL 

Arthur  Batcheller  R.  F.  Trop 

G.  R.  Entwistle 
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I watchmaker  and  repairer  and  competent  to  fill 
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Get  the  facts  about  the  most  successfal 
home  study  course  ever  prepared.  Abso- 
lutely different  in  both  material  and  meth- 
od. C.  P.  A.  instructors  in  personal  charge 
of  every  student.  Opportunity  to  special- 
ize in  any  desired  line.  Moderatefees^easy 
terms  Interesting  books  free.  Address 
International  Accountants  Society,  Inc. 

O.pt.  9^ji  2626  S.  Michigan  Av.., Chicago.  III. 
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Small  Steam  Engines  and  Boilers 

Gas  and  Gasoline  Engines,  Vs 
H.  P.  up;  Tanks,  Pumps, 
Gears,  Model  Maker’s  Sup- 
plies. Get  our  B'ig  Catalogue 
sent  postpaid  for  15c  (coin 
preferred)  or  stamps.  Re- 
funded first  order.  192  Pages 
— over  200  Illustrations. 
MODERN  ENGINE  & SUP- 
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MARKO 

STORAGE  BATTERIES 
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Paul  M.  Marko  & Co.,  Inc. 
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DETAFNESS  IS  MISERY 

I know  because  I was  Deaf  and  had  Head  NoFses 
for  over  30  years.  My  Invisible  Antiseptic  Ear 
Drums  restored  my  hearing  and  stopped  Head 
^Noises,  and  will  do  it  for  you.  They  are  Tiny 
I^jMegaphones.  Cannot  be  seen  when  worn.  Effec- 
'^^tive  when  Deafness  is  caused  by  Catarrh  or  by 
Perforated,  Partially  or  Wholly  Destroyed  Natural 
Drums.  Easy  to  put  in.  easy  to  take  out.  Are 
“Unseen  Comforts."  Inexpensive.  Write  for 
Booklet  and  my  sworn  statement  of  how  I recov- 
ered my  hearing. 

A.  O.  LEONARD 
Suite  369.  70  5th  Avenue  -•  Mew  York  City 
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As  a matter  of  fact 


Your  first  R-E-A-L  cigarette 
pleasure  will  come  with  Camels! 


YOU’LL  swing  into  the  Camel  procession  as 
easily  and  as  delightedly  as  any  of  the  thou- 
sands of  smokers  who  have  found  these  ciga- 
rettes an  absolute  revelation  in  quality,  in  re- 
freshing flavor,  in  mellow  mildness  and  in  body! 

Camels  are  unlike  any  cigarette  you  ever  puffed. 
They  are  a creation — an  expert  blend  of  choice 
Turkish  and  choice  Domestic  tobaccos.  As  sure 
as  you  are  a foot  high  you  will  prefer  Camels 
blend  to  either  kind  of  tobacco  smoked  straight! 

Camels  fit  in  with  your  cigarette  desires  just 
one  hundred  per  cent!  The  satisfaction  they 
impart  to  smokers  is  simply  joyous. 

Camels  will  not  tire  your  taste ! And,  Camels 
leave  no  unpleasant  cigaretty  aftertaste  nor  un- 
pleasant cigaretty  odor. 

You’ll  prove  out  our  enthusiasm 
when  you  compare  Camels  with  any 
cigarette  in  the  world  at  any  price! 


'1 


R.  J.  Reynolds  Tobacco  Co.,  Winston-Salem,  N.  C 
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$50  to  $100  a Week 

For  Specialists  in  Starting,  Lighting 
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self supplying  motorists  witli  electrical  repair  service. 

In  Three  Months  You  Can  Master 

all  systems  of  starting,  ligliting.  ignition  and  stor- 
age batteries.  Come  to  America's  greatest  institu- 
tion of  electrical  education ' and  learn  by  practical 
work  on  actual  models  of  automotive  electrical 
equipment  in  our  splendid  big  laboratories.  Per- 
sonal instruction  by  well-known  experts. 

EARN  WHILE  YOU  LEARN 

Twelve  weeks'  intensive,  full-time  training  makes 
you  a thorough  master  of  all  types  of  Automotive 
Electrical  equipment.  Or  you  can  earn  your  own 
way  while  you  are  learning  by  devoting  half  time 
to  a*well-paving  position  which  we  will  secure  for 
you.  Low  tuition  fee;  dormitory  and  other  spe- 
cial privileges. 

n f Write  today  for 

ril  Cf  handsome,  illustrated 

Book  telling  all  about 
the  great  opportunities  for  Automotive  Electrical 
Experts,  our  quick,  intensive  method  of  training 
you  and  our  Earn  \Miile  You  Learn  plan.  Do  not 
miss  this  splendid  chance  to  step  into  a $50  to 
$100-a-week  position.,  Send  postcard  or  letter  to- 
day. 

ENGINEERING 

^0  of  Milwaukee  lai 

Dept.  1-AJ — 373  Broadway,  Milwaukee,  Wis. 
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Make  $30  to  $75  a Week 

Your  name  and  address  on  the  coupon  brings  this 
great  Cyclopedia  of  Drawing  without  a penny  down. 
Pay  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a low  price  “school  set' ’of  draw- 
ing instruments,  obtainable  at  any  store,  a man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOWIE  — Good  paying  positions  open 
everywhere.  intense  activity  in  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7 Days’  FREE  Trial 

CYCLOPEDIA  OF  DRAWINQ 

4 Volumes.  .*1650  Pages.  Thousands  of  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  6K  x8K 
inches.  Covers  all  branches  of  Drafting  — Archi- 
tecture, Electrical,  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspective,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc., 

a Ilf  aaI*  Dnly  $3  a month  if  you  keep  the 
/ a W66K  books.  Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 

Free  Membership  in  This  Soeiety.—A  Consulting 
Membership  given  free  with  each  set— worth  112.00. 

TECHNICAL  SOCIETY. 

Dept.  D-256  Chicago 


TECHNICAL 
SOCIETY 
Dept.  D-256 
Chicago.  U.  S.  A. 

^ ^^^leas6  send  Cyclopedia  of 
Drawing  for  7 days'  examina- 
shipping  charges  collect, 
will  send  $2,80  within  7 days 
and  $3.00  a month  until  $19.80  is 
paid,  or  notify  you  and  hold  books 
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profession,  and  1 dared  not  take  up  the 
defense,  for  if  Mehlman  still  retained  com- 
mand of  the  faculty  that  had  made  him 
the  terror  of  many  a college  professor,  his 
logic  would  make  short  work  of  any  case 
1 might  make. 

For  Mehlman  had  been  my  chum  and 
room-mate  at-  college.  He  had  gone  in 
for  engineering,  and  he  certainly  was  one 
of  the  most  promising  men  that  had  ever 
graduated  from  our  alma  mater.  1 had 
lost  track  of  him  after  he  had  gone  down 
to  South  America  to  build  railroads,  and 
to  find  him  in  a patient’s  cell  in  an  asylum 
was  to  see  the  impossible  realized. 

I dropped  into  the  one  chair  in  his  room. 
“For  the  love  of  the  Lord,  Alehlman,  what 
did  you  do  that  they  sent  you  here?’’ 

He  grinned  again.  “Fell  in  love  with 
a Venusian,’’  he  returned  coolly,  and  the 
curve  of  his  sensitive  mouth  w^as  half 
humorous,  half  sad. 

“A  Venusian !’’  I echoed  blankly. 

"A  Venusian,”  he  replied  emphatically.  | 
“An  inhabitant  of  the  planet  Venus ! It  ' 
isn’t  being  done  in  the  best  circles,  you 
know !’’ 

1 turned  to  scrutinize  him  thoroly,  and 
my  slight  move  did  not  escape  his  keen 
ej-es.  He  laughed  with  the  greatest  good  i 
nature  in  the  world.  “Now  3'ou  know  I’m 
crazy,  eh?’’  he  bantered  playfully. 

“Circumstances  alter  cases,  Fred,’’  I re- 
joined, slowly  and  gravely.  “That  state-  ; 
ment,  made  in  earnest  by  most  anyone  but  j 
Fred  Mehlman,  would  be  sutificient  evi- 
dence of  a positive  nature  for  me.  But 
you  know-  that  yon  have  a prejudiced  judge 
before  you,  old  man,  and  I reserve  judg- 
ment until  I’ve  heard  more  of  this  tale. 
Suppose  3'ou  unburden  yourself  to  your 
old  pal,  Fred,  freely  and  fully,  and'  if  there  j 
is  anything  that  I can  do  for  you,  old 
boy,  you  know  that  you  can  count  on  me.’’  I 

Silently  he  held  out  his  hand,  and  I ^ 
wrung  it  until  he  winced.  For  a moment 
he  sat  lost  in  thought.  Then  he  looked 
up  and  said  abruptly,  “There’s  one  thing 
3'OU  can  do.  Jack,  that  I’ll  appreciate  be- 
yond w'ords.” 

“And  that  is — ?’’ 

“Give  me  a smoke,”  he  sighed  wearily. 
“If  there’s  one  complaint  I have  to  make 
against  my  keepers,  it  is  that  they  have 
set  an  infernally  long  interval  between 
smokes.” 

I rose  and  raised  the  window  a trifle,  i 
“I’ll  violate  the  rules,”  I laughed,  proffer-  j 
ing  my  cigarette  case  and  holding  a match  j 
for  him,  “and  join  you.  Now'  let  me  have  - 
the  details  of  this  horrible  mess  you’ve 
gotten  3'ourself  into.  What’s  all  this  non- 
sense about  the  planet  Venus?” 

And  then,  sitting  contentedly  on  the  bed  . 
and  swinging  his  feet,  pausing  now  and 
then  to  puff  deeply  on  his  cigarette,  he  told  | 
his  story,  told  it  calmly  and  without  a : 
trace  of  irrationality  or  betraying  excite- 
ment. I quote  it  practically  verbatim  in 
order  that  you  may  draw  your  owm  con- 
clusions. 

“It  began  down  in  South  America,” 
Mehlman  said  slowh'.  “Another  chap  and 
I were  out  on  their  God-forsaken  prairies 
for  months  on  end,  with  only  the  motley 
labor  gang  for  company.  You’ve  no  idea 
how'  tired  of  each  other  two  people  can 
get  if  they  are  throwm  in  each  other’s 
way  every  hour  of  the  twenty-four  for 
months  that  \vay.  To  keep  from  going 
mad  and  killing  each  other  we  had  to  de- 
vise something  to  pass  our  time  with  be- 
sides endless  conversation. 

“We  turned  to  astronomy.  Why?  Well,  , 
for  one  thing,  it  was  the  easiest  thing 
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' within  reach.  Lying  on  our  blankets  at 
night,  we  would  stare  up  at  the  constella- 
i tions  in  the  Southern  sky,  picking  out 
and  identifying  a star  here  and  there  and 
jl  the  groups.  We  began  with  the  nak^ed 
eye,  and  it  was  surprising  what  a lot  we 
could  locate  after  we  got  the  swing  of 
the  thing.  Then  we  followed  their  move- 
ments and  began  making  calculations.  As- 
tronomy is  fascinating.  Jack,  even  here 
j in  the  flesh-pots,  where  there  are  a thou- 
I sand  and  one  other  things  to  divert  you 
[ from  the  contemplation  of  the  universe. 

- “We  grew  quite  wrapt  up  in  our  game 
I and  began  writing  to  the  States  for  text- 
books and  literature.  Most  of  it  took 
months  to  arrive,  and  when  it  did  reach 
us  we  fairly  ate  the  stuff  up. 

“Quite  naturally,  we  outgrew  the  limita- 
tions imposed  by  our  eyes,  and  on  one 
of  my  rare  trips  to  the  outside  I packed 
in  a modest  three-inch  refractor. 

“Of  course,  this  telescope  broadened  our 
field  and  opened  up  new  wonders  for  our 
contemplation.  We  would  be  at  it  late 
into  the  night,  and  thru  the  day,  when 
not  actually  at  our  posts,  we’d  indulge  in 
endless  discussions. 

“Now,  here’s  the  funniest  part  of  the 
whole  business.  Being  engineers,  you’d 
think  that  the  purely  mathematical  side  of 
the  thing  would  have  claimed  the  greatest 
part  of  our  attention,  wouldn’t  you?  The 
calculations  of  orbits  and  transits  and 
eclipses  and  things  like  that.  Well,  it  didn't. 
Neither  of  us  ever  devoted  much  time  to 
that  sort  of  thing  after  the  first  few 
months.  No,  sir.  How,  didn’t  concern 
us  very  much.  Why  and  what  were  the 
big  questions  for  us. 

“We  fell  to  speculating.  Were  any  of 
those  twinkling  little  fellows  that  defied 
our  lenses  inhabited?  If  they  were,  what 
type  of  creatures  would  be  on  them?  Did 
they  breathe  the  same  kind  of  atmosphere 
that  we  did  ? Maybe  they  lived  and  had 
their  being  in  water  like  the  fish,  eh? 

“After  a few  months  of  this  kind  of 
stuff  that  railroad  seemed  a mighty  little 
thing  to  us.  In  fact,  the  whole  blamed 
earth  and  what  we  are  pleased  to  call  its 
momentous  affairs  became  trivial  as  we 
strained  our  gaze  out  into  the  infinite  and 
tried  to  read  God’s  riddle. 

“Warped?  IMonomania?  You  begin  to 
think  I’m  in  the  right  boarding  house? 
Well,  maybe.  But,  man,  man,  it  takes  a 
supreme  egoist  to  imagine  for  one  little 
minute  that  out  of  all  those  millions  of 
globes  hanging  out  there  in  boundless  space 
our  own  particular  little  fly-speck  should 
have  been  singled  out  by  the  Creator  as 
the  one  suitable  abode  for  an  intelligent 
and  creating  race.  The  man  who  believes 
that  must  necessarily  also  believe  that  all 
those  stars  were  hung  out  there  for  adorn- 
ment or  for  our  amusement.  For,  unless 
some  of  them  are  thriving,  inhabited 
worlds,  they  are  the  most  useless  things 
we  know  anything  about. 

“I’m  crazy,  according  to  folkk  who 
should  know,  but  it  seems  to  me  that  any 
one  who  can  imagine  that  God  Almighty 
hung  the  stars  up  there  just  for  the  fun 
of  the  thing  will  stand  a little  investi- 
gating himself. 

“That’s  a trifle  off  the  main  theme  of  my 
yarn,  of  course,  but  I mention  it  to  you 
to  show  you  our  viewpoint.  Logically,  after 
having  reached  the  unanimous  conclusion 
that  many  of  the  stars  were  dwelling  places 
of  animal  life,  we  were  quite  frantic  to 
get  a glimpse  of  some,  of  these  creatures. 

“In  this  frame  of  mind,  we  soon  grew 
dissatisfied  with  our  poor  little  three-inch 
refractor.  We  began  to  speculate  on  the 
possibility  of  getting  a close  enough  glimpse 
at  the  face  of  some  planet  to  settle  the 
question  beyond  peradventure. 

“We  dwelt  on  this  subject  until  it  became 
an  obsession.  It  carried  us  far  into  the 
theory  of  telescope  construction.  We  even 


The  Netv  York  Wireless  Institute  will  make  you  an  operator — AT 
HOME — in  your  spare  time — quickly,  easily  and  thoroughly.  No 
previous  training  or  experience  required.  Our  Home  Study  Course 
has  been  prepared  by  Mr.  L.  R.  Krumm,  Chief  Radio  Inspector, 
Bureau  of  Navigation,  N.  Y.  Radio  experts  able  to  impart  their  practi- 
cal and  technical  knowledge  to  YOU  in  an  easy  to  understand  way, 
will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will 
prove  so  fascinating  that  you  will  be  eager  for  the  next  one.  The 
instruments  furnished  free,  will  make  it  as  easy  to  learn  the  Code 
as  it  was  to  learn  to  talk.  AH  you  will  have  to  do,  is  to  listen. 


Big  Salaries 

Wireless  operators  receive  excellent 
salaries  ranging  from  $125  to  $200  a 
month  and  it  is  only  a stepping  stone 
to  better  positions.  There  is  practi- 
cally no  limit  to  your  earning  power. 
Men  who  but  yesterday  were  Wireless 
Operators  are  now  holding  positions  as 
Radio  Engineers,  Radio  Inspectors, 
Radio  Salesmen  at  salaries  up  to  $5000 
a year. 


The  Transmitter  shown  is  the 
celebrated  Onmigraph  used  by 
several  Departments  of  the  U.  S. 
Government  and  by  the  leading 
Universities,  Colleges,  Technical 
and  Telegraph  Schools  throughout 
the  U.  S.  and  Canada.  Start  the 
Omnigraph,  place  the  phone  to 
your  ear  and  this  remarkable  in- 
vention will  send  you  Wireless 
Messages,  the  same  as  though  you 
were  receiving  them,  through  the 
air,  from  a Wireless  Station  hun- 
dreds of  miles  away.  When  you 
apply  for  your  license,  the  U.  S. 
Government  will  test  you  with  the 
Omnigraph — the  same  model 
Omnigraph  as  we  furnish  to  our 
students.  Ask  any  U.  S.  Radio 
Inspector  to  verify  this. 

FREE  Post-Graduate  Course 

A one  month’s  Post-Graduate  Course, 
if  you  so  desire,  at  one  of  the  largest 
Wireless  Schools  in  N.  Y.  City.  New 
York — the  Wonder  City — the  largest 
port  in  the  World  and  the  Headquar- 
ters of  every  leading  Wireless  and 
Steamship  Company. 


Travel  the  World  Over 

A Wireless  Operator  can  visit  all  parts 
of  the  world  and  receive  fine  pay  and 
maintenance  at  the  same  time.  Do  you 
prefer  a steady  position  without  travel? 
There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the 
Commercial  Wireless  or  with  the 
Steamship  Companies. 

FREE  Instruments 
and 

Text  Books 

We  furnish  free 
to  all  students, 
during  the 
course,  the  rvon- 
derful  receiving 
and  sending  set 
exactly  as  pro- 
duced in  the  il- 
lustration. This 
set  is  not 
loaned,  but 
given  to  all  stu- 
dents complet- 
ing the  Course. 

Easy  Payments 

A small  payment  down  will  enroll 
you.  We  will  make  the  payments 
so  easy  that  anyone  ambitious  to 
enter  the  fastest  growing  profes- 
sion— Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way, 
send  for  our  booklet  “How  to  Become 
an  Expert  Wireless  Operator” — it  is 
free.  Mail  the  coupon  below,  or  postal 
or  letter — but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE 
Dept.  12,  258  Broadway 
New  York  City 

I New  York  Wireless  Institute 

Dept.  12,  258  B’way,  N.  Y.  City 

(Send  me  free  of  charge,  your  booklet  “How  to 
Become  an  Expert  Wireless  Operator,”  contain- 
ing full,  particulars  of  your  Course,  including 
your  Free  Instrument  Offer. 

Name  

Address  

City  or  Town State 


This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course 
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What  Would  It  Mean 
—To  YOU— To  Have 
Muscles  Like  These? 

It  would  mean  tremendous 
strength,  putting  you  in  a class 
above  your  fellows.  It  would 
mean  that  you  could  out-do 

them  in  feats  of  strength  and 
be  a leader  of  men.  It 

would  mean  a strong  per- , 
sunality  because  of  your  / 
commanding  appear- 
ance,  thereby  assur 
ing  you  of  success 
in  both  the  busi- 
ness and  social 
world.  It  would 
mean  added  lung 
ixiwer,  unlimit- 
ed vitality  and 
perfect  health: 
removing  all  I 
fears  of  indi-  | 
gestioij  a Ti  d 
disorders  which 
umlermine  the 
average  man 
and  make  him 
old  long  before 
his  time. 

All  These  Things 
Are  Yours 
1 absolutely 
guarantee  to  do 

all  tills  and  more  , , , 

for  you.  1 liave  found  the  short  cut  to  physical  pct- 
fectlon  and  applied  it  on  my  own  body,  proving  us 
results.  I liave  personally  trained  many  of  the  world  s 
strongest  men  by  this  same  method.  Why  waste 
time  and  money  with  old-time  worthless  methods?  If 
you  are  desirous  of  being  a real  robust  man,  follow 
the  path  of  those  who  have  already  made  a success. 
Come  now,  get  busy,  for  every  day  counts. 

Send  for  My  New  Book,  “ Muscular  Development’* 

It  tells  the  secret.  Handsomely  Illustrated  with  25 
full-page  photograpiis  of  myself  and  some  of  the 
world’s  best  athletes  whom  I have  trained.  Also  con- 
tains full  particulars  of  my  spleiidld  offer  to  you.  The 
valuable  book  and  special  offer  will  be  sent  on  receipt 
of  only  10c,  stamps  or  coin,  to  cover  cost  of  wrapping 
and  mailing. 

Don't  miss  this  opportunity.  Sit  right  down  now 
and  fill  In  the  coupon.  Tlio  sooner  you  get  started 
on  the  road  to  health  the  easier  it  will  be  to  reach 
perfect  manhood.  Don’t  drag  along  one  day  longer — 
mall  the  coupon  to-day. 

EARLE  E.  LIEDERMAN,  Dept.  209,  309  Broadway,  N.  Y. 

EARLE  E.  LIEDERMAN,  Dept.  209,  309  Broadway  New  York  Cily. 

Dear  Sir: — I enclose  herewith  10c  for  which  you  are 
to  send  me,  without  any  obligation  on  my  part  whatever, 
a copy  of  your  latest  book.  “Muscular  Development. 

Name 

Address  

City State 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 


Play  the  Hawaiian  Guitar 

Just  Like  (be  Hawaiians! 

Our  method  of  teaching  is  so  simpie,  piain  and  easy 
that  you  begin  on  a piece  with  your  first  lesson. 
In  half  an  hour  you  can  play  it ! We  have  reduced 
the  necessary  motions  you  learn  to 
only  four — and  you  acquire  these 
in  a few  minutes.  Then  it  is  only., 
a matter  of  practice  to  acquire  the 
weird,  fascinating  tremolos,  stacca- 
tos, slurs,  and  other  effects  that 
make  this  instrument  so  delightful. 

The  Hawaiian  Guitar  plays 
any  kind  of  music,  both  the 
melody  and  the  accompani- 
ment. Your  tuition  fee  in- 
cludes a beautiful  Hawaiian 
Guitar,  all  the  necessary  ^ 
picks  and  steel  bar  and  52  f 
complete  lessons  and  pieces 
of  music. 

Send  Coupon  NOW 
Get  Full  Particulars  FREE 

First  Hawaiian  Conservatory  of  Music,  Inc. 

233  Broadway  NEW  YORK 

I am  interested  in  the  HAWAIIAN  GUITAR.  Please 
send  complete  information,  special  price  offer,  etc.,  etc. 

NAME  

ADDRESS  

TOWN  

STATE  E.E. 

Please  write  name  and  address  Clearly. 


REBUILT  ELECTRIC  MOTORS 

All 

Motors 
Guaranteerd 
For  One  Year 


General  Electric 

Westinghouse 

Crocker-Wheeler 

Emerson 

Century 

Wagner 

etc. 


Motors  bought,  exchanged  and  repaired 

ELECTRICAL  SUPPLIES 

Wholesale  Prices 

Sockets,  wire,  tape,  loom,  fuses,  switches,  cut  outs,  etc. 

New  illustrated  catalogue  free.  Satisfaction  guar- 
anteed or  money  refunded. 

HYRE  ELECTRIC  CO, 

631  S.  Dearborn  St.  Chicago,  III. 


considered  constructing  one  out  there  in 
that  abominable  scrub.  Indeed,  we  went 
so  far  as  to  turn  over  methodically  all  the 
problems  which  we  must  solve  out  there  in 
order  to  be  successful.  I believe  we  could 
have  done  it,  too,  but  another  and  more 
serious  problem  arose,  which  seemed  un- 
surmounlable. 

“Know  anything  about  telescopes?  Not 
a whole  lot,  eh?  Well,  I’ll  give  you  the 
pith  of  the  matter  briefly.  There  are  two 
classes,  the  refracting  and  the  reflecting. 
You  look  straight  thru  the  refracting  kind, 
like  field  or  opera  glasses  somewhat,  while 
in  the  reflecting  you  have  a shallow,  con- 
cave mirror,  like  a dish,  with  which  you 
gather  as  much  light  as  possible,  depending 
mostly  on  the  size  of  your  mirror.  Then 
you  bring  all  the  light  rays  to  a focus  at 
a point  away  up  near  the  top  of  your  tube, 
at  which  point  it  forms  a minute  image 
of  the  object  from  whence  the  light  is 
being  reflected.  This  image  you  view  thru 
magnifying  eye-pieces. 

“Well,  we  learned  that  the  world’s  big- 
gest refractor  measured  some  forty  inches 
across  the  lens.  That  is,  that  was  the 
diameter  of  the  field  lens.  And  that  is 
about  the  limit,  too.  It  won’t  make  a whole 
lot  of  difference,  so  far  as  our  problem 
is  concerned,  if  they  made  it  fifty  inches. 
.-\nd  the  reason  that  this  is  the  limit  is 
a simple  one.  A moment’s  reflection  will 
show  you  that,  inasmuch  as  you  look  thru 
the  glass,  the  thing  must  be  supported  on 
its  edges,  its  weakest  point.  As  a forty- 
inch  lens  weighs  into  the  tons,  you  see 
that  they  cannot  do  much  more  in  that 
direction. 

“The  world’s  biggest  reflector,  on  the 
other  hand,  is  at  Mt.  Wilson,  right  here 
in  the  U.  S.  A.,  and  represents  about  the 
limit  in  that  direction.  That  mirror  weighs 
some  thirteen  ton,  and  the  diflrculty  of  get- 
ting a flawless  piece  of  glass  much  larger 
than  that  is  enormous,  to  say  nothing  of 
the  grinding,  figuring  and  polishing,  if  they 
do  get  them  bigger. 

“Now,  the  point  of  all  this  is  this  : With 
the  biggest  they’ve  got  they  are  not  getting 
down  to  the  surface  of  any  of  those  other 
globes.  About  the  best  they  can  do  is  a 
rather  vague  picture  of  the  moon’s  surface, 
showing  us  a few  mountains  and  leaving 
all  the  big,  vital  questions  unanswered. 

“Well,  that’s  where  we  stalled.  Undoubt- 
edly we  could  build  a telescope  out  there 
larger  than  the  one  we  had,  but  it  was 
equally  true  that  we  could  not  hope  to ' 
anywhere  near  equal  the  world’s  best,  and  , 
these  were  not  good  enough  for  our  pur- 
pose. 

“So  we  contented  ourselves  with  mapping  ; 
out  a campaign  to  be  fought  out  when  we  ' 
reached  civilization  once  more. 

“Alany  a night  we  planned  and  discust. 
We  soon  realized  that  if  we  would  accom-  [ 
plish  our  end  we  must  find  some  instru-  i 
ment  radically  different  from  what  was  | 
in  vogue. 

“And  once  we  admitted  this,  we  were 
forced  to  admit  that  we  had  about  ex- 
hausted the  possibilities  of  glass.  Some 
other  medium  we  must  find  in  order  to 
outdo  the  work  of  the  Mt.  Wilson  tele- 
scope. 

"I  can’t  tell  you -which  one  of  us  struck 
the  idea  first.  I guess  that  we  are  both 
entitled  to  an  equal  share  of  whatever 
credit  there  is  in  our  find.  For  the  idea 
just  grew  out  of  our  endless  councils.  Any- 
way, we  had  a beautiful  little  scheme  all 
ready  for  a tryout  when  we  could  get 
to  the  States.” 


cigarette,  old  man,”  he  said,  apologetically. 

In  silence  I proffered  my  case,  an  ' 
continued  the  narration. 


Delivered  YMI  FREE 


Yoar  choice  ol  44  styles,  colors 
and  sizes  in  the  famous  line  of 
GRANGER**  bicycles.  We  pay  the 
frei^t  from  Chicago  to  your  town. 

30  Days  Free  Trial 

bicycle  you  select,  actual  riding  test. 
EASY  PAYMENTS  if  desired,  at  a 
small  advance  over  our  Special  Fao 
tory-to-Rider  cash  prices. 

Do  not  buy  until  you  get  our  great 
new  trial  ^er  and  low  Factory- 
Direct-To-Rider  terms  and  prices. 
TIRCC  lamps.  HORNS,  pedals. 

I inbvsingle  wheels  and  repair 
parts  for  all  makes  of  bicycles  at 
half  usual  prices.  SEND  NO 
MONEY  but  write  today  for  the 
big  new  Catalog. 

lie  An  CYCLE  COMPANY 
nCAII  Dept.W-l07  CHICAGO 

Phonograph  Owners,  Attention — The  Ear- 
0-Phone  when  placed  over  the  ear.  collects 
a musical  tone  and  brings  it  to  tlic  ear  in 
an  Intensified  * form,  clarifying  it  so  that 
it  sounds  more  natural  with  increa.sed  vol- 
ume. You  get  a strong  overtone  too.  Only 
3 by  2 Inches  in  size.  (State  fur  wliicli 
ear  It  is  intended.)  Made  in  Oak.  Walnut 
and  Mahogany,  iirice  $3.50  postpaid.  Seinl 
P.  O.  or  Exp.  money  order.  Address 

THE  EAR-O-PHONE 
North  Broadway 
Los  Angeles.  Calif. 


Handwriting  Tells  You  Secrets 

Be  successful.  Find  out  what  holds  you  back. 
Send  us  an  ink  specimen  of  your  handwriting 
and  $1.00.  Our  expert  Graphologists  will  tell 
you  your  faults,  virtues,  talents,  etc.  Your  $1.00 
back  if  you  are  not  satisfied. 

ROBERT  R.  ROSS,  110  West  40th  St.,  N.  Y. 


Fun,  Magic  and  Mystery! 

56  Feats  in  Magic,  250  New  Jokes,  21  Puzzles,  1 
Fortune  Telling  Tablet,  52  Money-Making  Secrets, 
15  Card  Tricks.  71  Toasts,  58  Verses  in  Comic 
Poetr.v,  10  Funny  Readings,  41  Epitaphs,  and  11 
Parlor  Pastimes.  You  get  all  the  above-mentioned 
and  our  big  illustrated  Catalog  of  125  Magic  Tricks 
for  only  10  cents.  Write  today. 

DETROIT  TRICK  & NOVELTY  CO. 
454-456  Dix  Avenue  Detroit,  Mich. 

$100  to  $350  Monthly  Profit 

Tliis  HB  charger  recharges  1 to  32 
6-volt  batteries,  or  equivalent,  for 
10c  to  15c  each.  Customer  pays  75c 
to  $2.00.  HB  Chargers  are  sturdy  and 
reliable — no  repairs — no  expensive 
renewals.  Small  cash  payment,  bal- 
ance easy  monthly  terms.  z\bsolute 
Money-Back  Guarantee.  Write  to 
Box  93-E  Trnv.  Ohio 

HOBART  BROS.  CO. 


Learn  to  Dance! 

Fou  can  learn  Fox -Trot,  One-Step,  Two-Step, 

Waltz  and  latest  “up-to-the-minute’’  society 
dances  in  your  own  home  by  the  wonderful 
Peak  System  of  Mail  Instruction. 

NewDiaCTam  Method.  Easily  learned; 

DO  moeic  needed:  thooeandB  taught  eoccessfully. 

Write  for  Special  Terms.  Send  today 
for  FREE  information  and  earorieingly  low  offer. 

WIUUAM  CHANDLER  PEAK.  M.  B. 

4DMB  .£36  • 821  CrcACoot  Place  — CblcagOf  Ilk 

SAVE  25%  to  60% 

on  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 

Free  Bargain  Book  and  Catalog 

listinx  hundreds  of  moDey-savInx  bar^Ins  In 
slightly  Dsed  and  new  cameras  andsuiysnes.  AH 
goods  sold  on  10  days'  Free  Trial.  Money  back 
If  not  satisfied.  You  take  no  chances  dealing 
with  as.  We  bave  been  In  the  photographic 
business  over  IS  years.  Write  now. 

CENTRAL  CAMERA  CO.,  Dept  119  124  S.  Wabash,  Chicago 


CATALOG  J. 

Contains  24  pages  of  reliable  apparatus, 
htandardized  parts  and  raw  materials.  Com- 
plete line  switch  points,  knobs,  switches, 
rod,  aerial  wire,  etc. 

Send  5c  in  stamps  for  your  copy  today. 
Shotten  Radio  Mfg.  Co.,  P.  0.  Box  3,  Scranton,  Pa. 


Send  for  a Complete  Catalog  of 

j MASONIC  BOOKS 

1 

' Jewelry  and  Goods 

REDDING  & CO. 

Publishers  and  Manufacturers 

Dept.  5 

200  Fifth  Avenue,  N.  Y. 
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States.  A snake  bit  him  out  there  on  the 
Pampas.  They  have  the  damnedest  snakes. 
So  I arrived  alone  and  set  about  construct- 
ing the  thing  we  had  worked  out  be- 
tween us. 

“Of  course,  I kept  the  thing  a secret. 
Months  of  star-gazing,  even,  had  failed  to 
iron  out  of  my  nature  that  cute  little  trait 
of  mankind — selfishness.  Also,  it  just 

about  broke  me  to  construct  the  thing.  I 
don't  care — it  was  worth  it. 

■7  built  iny  fiye-hundrcd-inch  reflector. 
How  did  I do  it?  Oh,  I'll  give  you  all 
the  details.  The  selfishness  thing  is  all 
out  of  me  now.  I gave  the  alienists  the 
details,  too, -and  this  is  where  it  brought 
me.  You  see,  my  instrument  had  been 
destroyed  by  fire,  and  I couldn’t  back  my 
statements. 

“I  made  that  reflector  out  of  mercury. 
Yes,  that  was  the  whole  trick,  that  and 
the  apparatus  1 had  to  build  to  handle  it. 
I won't  bore  you  with  the  mechanical  de- 
tails of  the  thing— an  outline  ought  to  do. 
You  see,  if  you  take  a pool  of  mercury 
in  a pan  and  whirl  it,  when  you  get  suffi- 
cient speed  up  several  natural  forces  act 
to  shape  the  mercury  into  the  form  of 
a speculum. 

“And  there,  without  tedious  months  ot 
casting  and  grinding  and  polishing,.  I had 
my  reflecting  mirror,  the  largest  the  world 
had  ever  known. 

“Of  course,  I had  many  little  problems 
to  work  out.  To  get  the  necessary  smooth- 
ness of  surface  of  the  whirling  mercury 
pool,  for  instance,  the  pan  must  be  tremor- 
less. The  slightest  tremor  wall  ripple  the 
whole  surface,  which  would  destroy  its 
value  as  a reflector.  The  pivoting  arrange- 
ment and  the  driving . mechanism  cost  me 
much  labor,  but  Jackson  and  I had  already 
worked  them  out  on  paper  down  in  South 
America, 

“Another  bothersome  obstacle  was  the 
focal  length  of  the  thing.  That  is,  the 
rays  came  to  a focus  so  far  above  the  sur- 
face of  the  mirror  that  the  tube  for  the 
telescope  would  have  been  a discouragingly 
huge  affair.  To  overcome  this  I resorted 
to  an  arrangement  of  prisms  and  lenses 
worked  out  by  poor  old  Jackson,  and  when 
1 got  the  whole  thing  completed  the  tube 
of  my  telescope  was  only  twenty  feet  above 
the  floor  of  my  modest  little  observatory. 

“I  find  it  hard  to  tell  the  rest  of  niy 
story  calmly,  Rose,  and  if  you  are  going 
to  judge  me  by  my  manner  from  now 
on  to  the  end  of  the  yarn,  I fear  that  you 
are  going  to  have  plenty  to  be  suspicious  of. 

“I  ask  you  to  put  yourself  in  my  place. 
After  years  of  patient  toil  and  w'aiting  I 
was  about  to  gaze  into  the  most  powerful 
tube  yet  devised  by  man.  Do  you  wonder 
that  my  nerves  gave  w'ay  to  the  strain  ? And 
I confess  to  you  that  as  evening  slowly 
approached  on  that  fateful  day  I went 
about  my  preparations  gibbering  to  myself 
in  a fashion  about  as  bad  as  anything  you 
have  here,  I guess. 

“I'll  pass  that  part.  There  are  minutes 
that  I don’t  like  to  think  of  myself,  minutes 
full  of  foreboding  that,  after  all,  the  thing 
would  not  work.  At  those  times  I lost  con- 
trol of  myself  altogether  and  just  raved. 

“The  moment  came  when  I trained  the 
tube  on  the  moon’s  surface.  My  motor 
was  purring  contentedly  and  my  stabilizer 
was  functioning  as  smoothly  as  a nicely 
balanced  stop-watch.  The  surface  of  the 
mercury  was  perfect.  Whirling  in  the 
thousands  of  revolutions  a minute,  that  pool 
seemed  as  still  as  this  floor. 

“I  trained  the  range-finder  on  our  satel- 
lite, started  the  mechanism  which  follows 
the  motion  of  the  object  observed  and 
keeps  the  telescope  trained  and  applied  my 
eye  to  the  Htiyghenian  eye-piece. 

“I  was  looking  onto  the  moon’s  surface. 

“For  a long  time  I gazed,  enraptured. 
One  of  our  great  questions  had  been  an- 
swered to  my  satisfaction.  Rose,  the  moon 
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learn  Drafting! 


Mechanical — Electrical — Architectural  — Structural 


Today  everything  is  built  by  plan.  In 
the  factories,  large  and  small,  no  new 
product  is  made,  not  even  a change  is 
made  in  an  old  design,  but 
that  a new  sketch,  worked 
out  to  the  finest  detail  is 
first  prepared.  New  build- 
ings are  constructed  accord- 
ing to  the  architect’s  clever- 
ly-drawn plans.  Great 
bridges,  tunnels,  reclamation 
projects  are  first  schemed 
out  on  paper — by  drafts- 
men! So  we  find  every  in- 
dustry, in  every  land 
throughout  the  world  in 
great  need  of  skilled  drafts- 
men. These  men  must  be 
trained  to  take  plans  in  the 
rough  and  draft  them  into 
workable,  accurate  graphs 
to  guide  the  workmen.  For 
this  work  hand- 


Every  Industry  Needs 
Draftsmen 


time.  One  week  of  practical  employment  and 
one  week  in  the  drawing  room  permit  you 
finishing  this  full  course  in  one  year.  Low. 

tuition  fee  and  Fraternity' 
House  for  all  students  who 
wish  to  secure  board  and 
room  at  cost. 


Railroads,  steel  mills,  fac- 
tories, ship  yards,  electrical 
concerns,  eontractors,  construc- 
tion engineers  and  companies, 
car  shops,  architects  and  hun- 
dreds of  other  concerns  need 
and  must  have  skilled  drafts- 
men. In  every  industry  thou- 
sands of  draftsmen  are  daily 
required.  The  services  of  the 
man  who  is  properly  trained  in 
this  important  work  are  always 
in  great  demand.  Why  don’t 
you  get  into  this  fascinating 
profession  ? 


Earn  $150  to 
a Month 


some  salaries  are 
paid.  But  the  men 
who  earn  the  real- 
ly big  pay  are  the 
men  who  have 
been  properly 
trained  in  the 
principles  and 

practice  of  advanced  draftsmanship. 


Become  an  Expert 
in  Six  Months 


Practical  Men  Prepare  You 


Come  to  the  School  of  Engineering  of  Mil- 
waukee to  learn  right  the  science  of  Drafting. 
You  will  learn  quickly  and  thoroughly  here, 
from  men  who  are  recognized  experts.  No 
special  abUity  or  “drawing  talent”  is  neces- 
sary. With  the  desire  to  learn  and  the  will 
to  win  you  can  here  quickly  qualify  for  a re- 
sponsible well-paying  position  in  this  fascinat- 
ing field  of  work.  Here  you  learn  in  large, 
airy,  well-lighted  drafting  rooms.  Skilled  in- 
structors, who  are  practical  experts,  train  you 
step  by  step.  Working  models,  machine  parts, 
intricate  electrical  apparatus — the  most  thor- 
ough complete  equipment  for  learning  every 
phase  of  drafting  is  provided  by  School  of 
Engineering.  With  this  wonderful  training  you 
can  become  an  expert  Draftsman  in  six  months. 


In  this  fascinating  profes- 
sion each  man  is  paid  ac- ' 
cording  to  his  skill  and 
worth.  Expert  Draftsmen 
with  specialized  training  such 
as  School  of  Engineering 
offers  can  easily  earn  $150 
to  $400  a month.  Expert 
Designers  who  have  had 
drafting  experience  enjoy  in- 
comes  up  to 
$10,000  a year  and 
more.  Salaries  of 
over  $5,000  are 
often  paid  t o 
Chief  Draftsmen 
and  Engineers. 
Train  now  for 
one  of  these 
splendid  positions.  With  six  months  of  special, 
intense  instruction  here,  you  will  be  started 
with  a good  work  that  will  quickly  put  you 
into  the  big-pay  class. 

SEND  FOR  NEW  FREE  BOOK 

CLASSES  NOW  ORGANIZING 

Mail  the  coupon  now  and  get  full  informa- 1 
tion.  Now  is  the  ideal  time  to  come  to; 
School  of  Engineering  of  Milwaukee,  Here,  on  this 
breeze-swept  shore  of  Lake  Michigan,  you  will  enjoy  , 
cool  weather  while  you  are  learning.  And  there  is  every 
facility  for  recreation.  The  sclionl  is  located  in  the  heart 
of  MilwauUee,  a large  up-to-date  city  with  the  added 
attraction  of  bathing  and  boating  on  beautiful  Lake  Mich- 
igan and  other  lakes  in  the  surrounding  country.  Our 
stiuients  engage  in  baseball  and  other  sports, 
enjoy  your  training  at  School  of  Engineering 


You  will 

...  _ _ „ and  your 

time  here  will  pay  you  golden  dividends  all  the  rest >.of 
your  life  in  increased  earning  power  and  bigger  opportun- 
ities. It  will  mean  thousands  of  dollars  to  you  to  mail 
the  coupon  NOW. 


ttHfiOLof  ENGINEERirv; 

of  Milwaukee  U 


15th  Successful  Year  Begins  Sept.  1st 

l-BJ-373  Broadway  Milwaukee,  Wis. 


Earn  While  You  Learn 


School  of  Engineering  of  Milwaukee 

l-BJ-373  Broadway,  Milwaukee,  Wis. 


By  our  special  system  you  may  earn  your  / 
way  while  learning.  Our  Employment  De-  / r want  full  details  and  new  catalog  of  the 
partment  will  secure  you  a position  to  / * Mechanical  DRAFTING  Course 

which  you  may  devote  a part  of  each  day  r 

spending  the  remainder  at  the  school.  / Name 

This  plan  both  solves  the  students’  / 

financial  problems  and  provides  / 

splendid  experience  at  the  same  / Age .Education 


i 


I MechsulicM 

Engineering 


Learn  at  Home ! 


Employers  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendid  sal- 
aries and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  28  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engi- 
neering and  more  than  200  other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  I.  C.  S.  help,  but 
never  were  opportunities  so  great  as  now. 


Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn’t  obligate  you  in  the  least 
and  it  will  bring  you  information  that  will  start 
you  on  a successful  career.  This  is  your  chance. 
Don’t  let  it  slip  by.  Mark  and  mail  this  coupon  now. 


— — — T*»s  OUT  Htne  — — — — — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 
BOX  6247  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  th® 
position,  or  in  the  subject,  before  which  I mark  X. 


ELECTRICAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eleotrio  Macbloe  Designer 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOREMAN  OR  ENG'U 
ARCHITECT 
Arebiteotnral  Draftsman 
PLUMBING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


□ CHEMICAL  ENGINEER 

□ SALESMANSHIP 

□ ADVERTISING  MAN 
Q Window  Trimmer 

Q Show  Card  Writer 
Q Outdoor  Sign  Painter 

□ RAILROADER 

□ ILLUSTRATOR 
DESIGNER 
BUSLNESS  MANAGEMENT 

Private  Secretary 

□ BOOKKEEPER 

n Stenographer  and  Typist 
Q Cert.  Puh.  Accountant 
Q Traffic  Management 
O Commercial  Law 

□ GOOD  ENGLISH 

□ STATIONARY  ENGINEER 

□ CIVIL  SERVICE 

_ Railway  Mail  Clerk 

□ Textile  Overseer  or  Snpt. 

□ AGRICULTURE  Spanish 
Q PonltrjRalslng:  !□  French 

□ Antomoblles  Italian 
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Electrical 


Engi 


men  with  training  are  in  de- 
mand. For  more  than  a quarter 
^ ...  ....  of  ^ century,  this  school  has 

been  training  men  of  ambition  and  limited  time,  for  the  elec- 
trical industries.  Condensed  course  in  Electrical 

^ enables  grad- 

sneering  -tes 

positions  and  promotions.  Theoretical  and  Practical  Elec- 
tricity. Mathematics,  Steam  and  Gas  Engines  and  Mechani- 
cal Drawing.  Students  construct  dynamos,  install  wiring  and 
test  electrical  machinery.  Course  with  diploma  complete 

In  One  Year 

Over  30.00  men  trained.  Thoroughly 
equipped  fireproof  dormitories,  dining 
hall,  laboratories,  shops. 

Free  catalog.  28th  year  opens  Sept.  29,  1920 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOMA  AVENUE.  WASHINGTON.  D.  C. 


STAMPS 


50  all  diff.  British  Guiana,  Cuba,  China, 
India,  Jamaica.  Japan,  Portugal.  Vene- 
. Kuela.  etc.,  only  lOc;  100  all  diff..  15c; 
1000  all  cliff.,  fine  collection  in  itself,  $5.00;  100  cliff. 
U.  S.  30c;  1000  hinges,  lOc.  Agents  wanted.  50%  com- 
mission. List  free.  I BUY  STAMPS. 

L.  B.  DOVER  OVERLAND,  MO. 


Science  and  Invention  for  September,  1920 


is  devoid  of  life  such  as  we  know  it.  A 
few  crawling  things  there  are  and  some 
sparse  vegetation,  but  no  race,  no  develop- 
ment, nothing  like  this  sphere.  But,  man, 
man,  there  has  been! 

“There  arc  ruins  of  cities  on  the  moon. 

“Next  I trained  the  tube  on  Venus.  This 
planet  was  poor  old  Jackson’s  favorite,  and 
how  I wished  that  he  might  have  been 
with  me  at  that  moment. 

“How  shall  I describe  to  you  what  lay 
before  my  eyes?  The  cloudy  mist  that 
astronomers  notice  surrounding  the  face 
of  that  planet  will  not  bother  the  telescopes 
of  tomorrow. 

“And,  Rose,  those  people  are  centuries 
ahead  of  ns,”  his  voice  sank  to  a whisper. 
“Rose,  night  after  night  I watched  them, 
night  after  night  I followed  them  thru 
the  streets  of  their  cities,  at  their  daily 
tasks,  as  they  assembled  in  their  big  open- 
air  auditoriums.  They  have  mastered 
death  up  there,  Rose.  Physical  death,  I 
mean,  of  course,  and  if  we  ever  come  to  it. 
I'll  tell  yon  now  that  the  apparent  problem 
of  a teeming  universe  will  not  be  hard. 

“And,  Rose,  there’s  a ‘girl'  up  there  I 
want.  I never  had  one  down  here,  you 
know.  I only  hope  that  I’ll  he  able  to 
make  my  way  up  to  her.  And  somehow, 
I feel  that  I will.  And  my  telescope’s  gone, 
and  I haven’t  the  money  to  build  another, 
nor  the  freedom  to  build  it,  for  that  mat- 
ter. And — ” 

His  voice  trailed  off  into  nothing,  and 
he  shook  himself  as  a man  does  who  tries 
to  get  himself  awake.  Finally  he  gained 
control  of  himself.  He  grinned  at  me 
sheepishly.  “There!  Now  yon  know  I’m 
crazy,  don’t  yon  ?”  he  asked,  with  a kind 
of  a sob. 

I regarded  him  soberly.  “God  knows, 
old  man,”  I replied ; “I  can’t  tell  you.  I 
don’t  know  what  to  do.  I don’t  know  what 
to  say.” 

He  laughed  with  forced  cheerfulness. 
‘‘Do?  Wh}r,  you  solemn  old  goose,  what 
is  there  to  do?  Figure  out  a way  to  turn 
me  loose,  and  then  have  your  conscience 
working  overtime  for  you  because  of  it? 
Nothing  doing.  I have  no  desire  to  get 
loose,  Rose.  If  I was  out,  I’d  only  try 
to  raise  funds  to  begin  the  whole  business 
over  again,  and  I’ve  about  figured  out  that 
the  peep  I got  behind  God’s  veil  is  about 
all  I’m  entitled  to  this  side  of  Eternity. 
I’m  content  to  wait  until  the  time  comes. 
So  all  I ask  of  you  is  an  occasional  smoke. 
And  thanks  for  the  patient  listening  to 
my  ...” 

The  sentence  remained  unfinished.  He 
suddenly  stiffened  up  as  if  struck  by  an 
apoplectic  fit.  He  reeled  and  fell  heavih’ 
over  his  cot  just  as  I rushed  to  his  assist- 
ance. I placed  him  tenderly  upon  his  bed 
and  tried  to  revive  him.  But  it  was  useless. 
He  had  died  almost  instantly. 

An  autopsy  was  performed  at  my  sug- 
gestion. The  physician’s  report  read ; 

Frederic  Mehlman,  age  42.  Single.  Cause 
of  death,  cerebral  trombosis  (blood-clot  of 
the  brain). 

[the  end.] 


VOICE  RECORD  BY  RADIO. 

Experiments  which  have  been  carried  out 
in  London,  England,  have  resulted  in  the 
making  of  a talking  machine  record  on  wax 
of  a voice  transmitted  by  wireless  tele- 
phone forty  miles  away. 

While  an  experimenter  was  speaking  at 
Chelmsford,  in  the  county  of  Essex,  where 
there  is  a high-power  instrument  capable 
of  transmitting  the  voice  many  hundreds  of 
miles,  the  equipment  at  the  receiving  plant 
in  the  Strand,  London,  was  attached  to  a 
recorder,  which  engraved  the  messages  in 
soft  wax,  following  the  process  of  manu- 
facture of  an  ordinar}'  talking  machine  disc. 

The  record  when  produced  was  perfectly 
audible,  tho  a trifle  “patchy.”  With  larger 
amplifiers  the  result,  it  is  said,  would  have 
been  louder,  tho  rather  hoarse  in  its  effect. 


A protty  big  load 

— yes,  but  a miRbty  easy  one  for 
the  Aulo>  Wheel.  You  may  not 
want  60  many  to  ride,  but  you  can 
be  sure  the  Auto -Wheel  will  haul 
them  safely.  When  the  boys  see 
the  Auto*Wheel  they'll  want  a ride. 

Seasoned  ash,  eteel  tires  end 
axles,  and  the  best  of  workman* 
ship  make  Auto-Wheel  wagons  the 
finest  in  the  world.  We  use  them 
to  haul  lOOO'pound  loads.  Get  an 
Auto  - Wheel  Couler 
or  an 

Aato  “ Wheel  Convertible  Roadster 
Organize  an  Auto-Wheel  Club. 
The  Auto-Wheel  Spokesman,”  a 
magazine  for  live  boys,  tells  of  our 
prize  contests.  Send  names  of  3 
coaster  dealers,  telling  which  ones 
handle  the  wagon  with  the  name 
Auto*Wheel**  on  the  sides.  We’ll 
put  you  on  the  mailing  list  for 
six  months,  FREE. 

The  Auto -Wheel  Coaster  Co  , loc. 

Formerly  the  Buffalo  Sled  Co. 

163  Schenck  Street, 

N.  TONAWANDA,  N.  Y. 

In  Canada:  Preston,  Ont. 
Export  Office: 

365  W.  23rd  St.,  New  York  City. 


Build  and  Fly  A 

Model  Aeroplane 

This  Summer  ! 


Build  a real,  flying  model  of  any  of  the  famous 
Aeroplanes  listed  below.  IDEAL  Scale  Drawings 
and  Building  and  Flying  Instructions  show  how 
you  can  build  3-ft.  models  of  real  ’planes. 

Send  now  for  drawings  and  instructions  for  the 
one  you  want  to  build. 


Curtiss  JN4D-2  Training 
’Plane  (Just  Out) 
NC-4  Naval  Seaplane 
DeHaviland  Batlle  ’plane 


35<= 

fEACH 

POSTPAID 


Curtiss  Military  Tractor 
Bleriot  Monoplane 
Nieuport  Monoplane 
Taube  Monoplane 


Catalogue  of  IDEAL  Model  Aeroplanes  and  Supplies 
5c,  if  you  write  at  once;  regular  price  10c. 


Ideal  Airplane  & Supply  Company 

' M aking  Model]Aeroplanes  since  1911 

159-161  Wooster  St.,  Cor.  West  Houston  St. 
New  York  City 


SECRET  SERVICE 

Operatives,  Detectives  and  Investigators  are  in  big 
demand;  earn  big  salaries;  fascinating  work.  Be 
independent.  We  show  you  how  by  home  study. 
Write  American  School  of  Criminology,  Dept.  B, 
Detroit.  Mich. 


Wrestling  Book  FREE 

Be  ap  expert  wrestler.  Learn  at  home  by  mail 
Wonderfol  leasons  prepared  byworld'a  chamDiona 
Farmer  Burns^nd  Frank  Gotch.  Free  book 
tells  yoa  how.  Secret  holds,  blocks  and  tricks  re- 
v^led.  Don  t dela^  Be  strong,  healthy.  Handle 
hitmen  wth  ease.Wnte  for  free  book.  State  ase. 

^armei^unis^^^S6RamgeBldg^Omaha»Ne^ 
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“Find  the  Man!” 


'‘We’ll  pay  him  $5,000  a year.  Go  over  our  list  of  em- 
ployees— pick  out  those  who  not  only  have  been  doing 
their  work  well,  but  have  been  studying  in  spare  time  getting 
readv  for  advancement.  That’s  the  kind  of  man  we  want 

r 

for  this  job  and  for  all  of  this  firm’s  responsible  positions.” 


Employers  everywhere  are  combingr  their  ranks  for  men  with  ambition, 
for  men  who  really  want  to  get  ahead  in  the  world  and  are  willing  to 


prove  it  by  training  themselves  in  spare  time 
to  do  some  one  thing  well. 

Prove  that  you  are  that  kind  of  man!  The  Inter- 
national Correspondence  Schools  are  ready  and  anyious 
to  help  you  prepare  for  advancement  in  the  work  of 
your  choice,  whatever  it  may  be.  More  than  two 
million  men  and  women  in  the  last  29  years  have  taken 
the  I.  C.  S.  route  to  more  money.  More  than  110,000 
others  are  gettinij  ready  right  now.  Hundreds  are 
starting  every  month.  Isn't  it  about  time  for  you  to  find 
out  what  the  I.  C.  S.  can  do  for  you  ? 


r, 


TEAR  OUT  HERE* 


INTERNATIONAL  OORRESPONDENGE  SCHOOLS 

BOX  62SO,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  1 can  qualify  for  the  post* 
tion,  or  in  the  subject,  bt/ore  which  I mark  X.  * 


3E! 

3 


M 


KI,K(!THIOAh  hNfJJNKFU 
Electric  Lighting  and  Rail  ways 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Work 
iU  K C 1 1 A N I C A T V.  N ( ; I N K F:  U 
Mechanical  Draftsman 
Q Machine  Shop  Practice 

B Toolmaker 

Gas  Engine  Operating 
ENtjINKEK 

Surveying  and  Mapping 
MINK  TOIIEMAN  OU  FhNtjlNKFJt 
SiATIONAUV'  KNUINEEU 
Marine  Engineer 
Ship  Draftsman 
^ARCHITECT 
□ Contractor  and  Bulldcr 
^ Architectural  Draftsman 
Concrete  Builder 
Structural  Engineer 
PLUMHI.Nfi  AND  UEAiaNO 
Sheet  Metal  Worker 
Textile  Overseer  or  Supt. 
CHEMIST 
□ Navigation 


□ SALESMANSHIP 

□ ADVERTISING 
Q Window  Trimmer 

□ Show  Card  Writer 

□ Sign  Painter 

□ Railroad  'Traiumao 
ILLUSTRATING 
Cartooning 
RUSINESS  MAi\AGE5IEKT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Typist 
Cert,  Public  Accountant 
TRAFFIC  MANAGER 

□ Railway  Accountant 
^Commercial  Law 

GOOD  ENGLISH 
Teacl^er 

Comrtion  School  Subjects 
Mathematics 

□ CIVIL  SERVICE 

□ Railway  Mail  Clerk 
AUTOMOmi.E  OPFKAXINR 

_Aiit4>  Kepalrlne:  ■□  Spanish' 

□ AWniDULiURE  |G  FreiiPh  . 

□ Poultry  KaUlng  !□  ItalUn 


Here  is  all  we  ask:  Without  cost,  vydthout  obligating  I 
yourself  in  any  way,  simply  mark  and  mail  this  coupon.  | 
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RADIO  NEWS  now  in 
its  second  year  holds  the 
field  undisputedly  as  the 
greatest  radio  magazioe  in 
print  today.  In  point  of 
circulation,  number  of 
articles,  illustrations, - 
RADIO  NEWS  leads  all 
other  wireless  magazines. 
The  August  issue  had  72 
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circulated. 
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articles,  some  by  our  great-  p 
est  radio  scientists,  in  every  J 
issue. 
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A new  radio  contest.  The  third 
6ne  offering  $100.00  in  prizes  began 
in  onr  May  issue. 
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Gentlemen: 

Please  enter  my  subscription  for  R f»  1 O 
NEWS  for  the  term  of  one  .year  f<if  which 
I enclose  herewilli  $2.00.  As  a .special  offer  ^yon 
will  also  send  me  for  25c  extra  your  gieat  Wire- 
less Course  containing  160  pages.  350  illnstrations, 
size  6%  X 10"  with  fine  flexible  cloth  c(>vor.  I 
have  written  iny  name  and  address  ji>  nuugin 
h<dnw. 
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No  Limit  to  Salaries  in  Aviation 


No  other  industry  offers  the  wonderful  chances  for  big  money-making  that  the  Air- 
plane Industry  offers  to  ambitious  men  today.  Trained  men  are  needed  immediately  to  fill  big 
paying  jobs.  The  airplane  has  come  to  stay— it  will  soon  be  a part  of  our  everyday  life.  The 
men  who  get  in  now  are  the  ones  that  will  cash  in  big.  Look  at  the  “big  fellows”  in  the  automo- 
bile game  today.  They  represent  power  and  wealth  because,  they  got  in  early — you  can  do  the  same 
in  aviation  and  you  have  an  advantage  because  you  can  be  trained  before  you  start. 


Delivering  Newspaper  "Exlras" 
by  Airplane 


View  in  an  Airplane  Factory 


Thousands  of  Airplane 

M l • 1 1 Airplane  factories  are 

echanics  fMeeded  be ng  bunt  by  the 

dozens.  1 ransporta- 

lion,  passenger  carrying,  and  mail  carrying  lines  are’being  opened  up  everywhere.  This 
means  men.  men,  men.  Trained  men  only  are  wanted — men  who  know  what’s  what. 
Ten  times  the  number  of  men  now  engaged  in  this  work  are  needed.  Jobs  with  big 
pay  are  waiting  for  men  to  fill  them  just  as  soon  as  they  are  trained.  Why  don’t  you 
prepare  for  one  of  these  big  jobs  now? 

Here  Are  a Few  Jobs  That  Will  Pay  $50.00  to  $250.00  a Week ; 

Aeronautical  Instructor  Aeronautical  Engineer  Aeronautical  Contractor  Airplane  Repainnan 

Airplane  Mechanician  Airplane  Inspector  . Airplane  Salesman  Airplane  Assembler  Airplane  Builder 

¥ ft  *n^JL  T T — ft  fight  on  with  the  work  you  are  doing 

l^CSUm  at  lUOmC  Httle  of  your  spare 

In  Your  Spare  Time 

home  instruction  and  is  endorsed  by  airplane  manufacturers,  ^ 
aeronautical  experts,  aviators  and  the  leading  aero  clubs. 

Any  man  that  can  read  English  can  understand  it.  The  Les- 

SOBS  are  self-explanatory  and  are  made  plain  as  day  with  e 

Blueprints,  Diagrams,  etc.  Our  Advisory  Council  and  Instruc- 
tors  are  behind  you  all  the  time  giving  you  everything  you  must 

know.  The  entire  field  of  Practical  Aeronautics  and  Science  of  ^ 

Aviation  is  laid  right  before  your  eyes.  You  idjCiy 

are  bound  to  succeed  with  this  training.  This  m ^ 
means  for  you  a man’s  size  job  with  a man’s  |\/lni| 
size  pay.  ^ . *1** 

Send  for  our  bi^  free  This 

bpok  showing  j u s t ^ 

of  Opportunitie.  S^AirpS^SSu’s”  O)upon 

For 

A A’V  J^ne  in  this  fascinat-  1701717  Chicago 

ing  field  and  what  vou  can  do,  too.  It  gives  a * s\.Ju!dJCd  Without  dbligation  on  my 

list  of  some  large  m'anufacturers  and  dealers  in  ROOK  ^ 

airplanes  and  some  of  the  jobs  that  are  open  to  in  the  Airplane  Incfustry”  and 

trained  men.  With  the  book  we  will  send  you  SPECIAL  Limited  offer, 

a special  offer  that  you  will  be  glad  to  know 

about.  This  special  offer  may  be  withdrawn  at  US'  Ar  Name 

any  time  without  notice.  Send  the  coupon  now 

and  take  advantage  of  this  offer.  jfr 

, . .r.  . , - ^ Address  

American  School  of  Aviation  ^ 

Dept,  7446  - 431  S.  Dearborn  St.,  Chicago  rW  city  state 
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The  Electro  Importing  Co.. 

231  Fulton  Street  New  Vork 

"Evervthine  for  the  Experimenter’ 
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Chemical  Laboratory 


DESCRIPTION  OF  THE  OUTFIT; 


A good  Diirt  of  the  book  Is  devoted  to 
Weights  and  Measures.  The  Metric  Sys- 
tem, the  English  System  and  the  U.  S, 
System  are  fuily  explained. 

The  following  tables  are  furnished : 
Symbols  and  Atomic  weights  of  the  Ele- 
ments ; Measures  of  Weights,  Volume, 
Capacity  and  Length ; Per  Cent  solu- 
tions'; Conversion  of  Measure  expressed 
In  parts ; Poisons  and  their  antidotes ; 
Technical  aiid  common  name  of  chemical 
substances ; Formulas  for  Cleaning  vari- 
ous substances,  etc.,  etc. 

Among  the  100  Experiments  are; 

How  to  make  chemical  tricks;  How  to 
make  Invisible  and  magic  Inks:  How  to 
test  flour;  How  to  test  soil ; How  to  Make 
Chlorine  Gas  and  Smoke  (German  War 
Gas)  ; How  to  blench  cloth  and  flowers. 

'How  to  produce  Oxygen  and  Hydrogen; 
How  to  make  Chemical  Colors ; How  to 
test  Acids  and  Alkalies  and  hundreds  of 
Interesting  hints  and  formulas. 

, (Can  be  shipped  by  Express  only.) 
Shipment 


We  present  herewith  to  our  friends  our  E.  1.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real 
chemical  experiments.  This  outfit  is  not  a toy,  put  up  merely  to 
amuse,  but  a practical  laboratory  set,  with  all  the  chemicals,  apparata 
and  reagents  necessary  to  perform  real  work  and  to  teach  the  be- 
ginner all  the  secrets  of  inorganic  chemistry.  With  this  outfit  we  give 
free  a book  containing  a Treatise  in  Elementary  Chemistry,  useful 
data  and  recipes,  and  100  instructive  and  amusing  exp'eriments. 


Tile  outflt  consists  of  forty-four  (44) 
Chemicals  all  C.  P.  (chemical  pure)  put 
up  in  appropriate  wooden  boxe.s,  glass 
Imttles,  and  hermetically  closed  Jarst  The 
adds  are  put  up  in  glass  bottles,  with 
ground-in  glass  stoppers  and  there  Is  a 
sufficient  iiuantity  of  eheinicals  supplied 
(mostly  one  to  two  ounces)  enough  to 
make  dozens  of  experiments  with  each. 

The  apparata  furnished  are  all  of  the 
best  obtainable  make  and  of  standard 
laboratory  size  and  shape.  17  pieces  of 
apiiarata  furnished  with  this  outflt. 

The  Instruction  book  Is  a real  Chem- 
istry Course  for  the  Beginner.  Some  of 
the  Contents  are;  Division  of  Matter: 
This  is  a Treatise  on  Elementary  Chem- 
istry and  deals  with  the  theory  of  the 
Elements,  Molecules  and  Atoms,  etc. 
Chemical  Nomenclature;  This  explains 
in  simple  language  the  derivation  of  the 
chemical  names  of  the  Elements  and 
their  compounds.  There  is  a chapter  on 
Laboratory  Operations;  Glass  Working; 
First  Aid;  Fire  Extinguishers;  Experi- 
menters' Aphorisms,  etc. 

Price  $6.00.  Shipping  Weight  10  ibs. 

Immediate 


No.  4889 


The 


Boy*s  Electric 


Toys 


*The  Livest  Catalog  In  America** 


IN  this  oyclopediii  you  will  find  all 
about  radio.  One  of  the  greatest  cat- 
alogs of  Its  kind  in  print, 

Voii  will  And  in  it  dozens  of  wireless 
instruments  of  the  famous  E.  I,  Co.  make. 
Other  things  you  will  find  listed  in  this 
catalog:  Electrolytic  Interrupters,  Bull- 
dog Spark  Coils,  Chemical  Outfits,  Code 
Practice  Sets,  Primary  Batteries,  Storage 
Batteries,  Hydrometers,  Volt  and  Amme- 
ters, B.itter.vmcters,  Electrolytic  Recti- 
fiers, Rheostats,  Te.sla  Coils.  Microphones, 


Loud  Talkers,  Electro-magnets,  X-ray 
Tubes,  Telephones,  Magnetos,  Low  Ten- 
sion Transformers,  Books,  etc.,  etc.  IN 
A WORD  THE  MOST  COMPLETE  CAT- 
ALOG IN  PRINT. 

FRF'F'  wonderful  cyclopedia 

* — 20  coupons  for  our  160  page 

Wireless  Cour.se  in  20  lessons.  350  il- 
lustrations, .SO  tables.  Catalog  explains 
how  you’  can  get  this  Course  absolutely 
free. 


f f ^ ■ 4 HE  BOV'S  ELECTRIC  TOYS”  cohtaius  enough  material  TO 
I .MAKE  AND  COMPLETE  OVER  TWENTY-FIVE  DIFFERENT 
1 ELECTRICAL  APPARATUS  wltliout  any  other  tools,  except 
a screw  driver  furnished  with  the  outflt.  The  box  contains 
tile  following  complete  Instruments  and  apparatus  wliich  are  already 
assembled  ; 

.Studeiit's  cliromic  plunge  battery,  compass-galvanometer,  solenoid, 
(elepln.ne  receiver,  electric  lamp.  Enough  various  parts,  wire,  etc.,  are 
fiiriii.slied  to  make  the  following  apparatus : 

Electromagnet,  electric  cannon,  magnetic  pictures,  dancing  spiral, 
electric  hammer,  galvanometer,  voltmeter,  hook  for  telephone  receiver, 
condenser,  sensitive  microphone,  short  distance  wireless  telephone, 
test  storage  battery,  shocking  coil,  complete  telegraph  set,  electric 
riveting  machine,  electric  buzzer,  dancing  fishes,  singing  telephone, 
mysterious  dancing  man.  electric  jumping  jack,  magnetic  geometric 
figures,  rheostat,  erratic  pendulum,  electric  butterfly,  thermo  electric 
motor,  visual  telegraph,  etc.,  etc. 

This  does  not  by  any  means  exhaust  the  list,  but  a great  many 
more  apparatus  ran  be  built  aetually  and  efteetually. 

Witli  the  instnietion  book  which  we  furnish,  one  hundred  experiments 
that  can  be  made  with  this  outfit  are  listed,  nearly  all  of  these  being 
illustrated  witli  superb  illustrations.  No  other  materials,  goods  or 
supplie.s  are  necessary  to  perform  any  of  tlie  one  hundred  experiments 
or  to  make  an.y  of  tlie  25  apparatus.  Everytliing  ean  he  constructed 
and  accomplished  by  means  of  this  outfit,  two  liands,  and  a screw- 
driver. 

The  outfit  contains  1 14  separate  pieces  of  material  and  24  pieces  of 
finished  articles  ready  to  use  at  once. 

Anumg  the  finished  material  the  following  parts  are  included: 
Chromic  salts  for  liattery.  lamp  socket,  bottle  of  mercury,  core  wire 
(two  different  lengths),  a bottle  of  iron  filings,  three  spools  of  wire, 
carbons,  a quantity  of  machine  screws,  flexible  cord,  two  wood  bases, 
glass  plate,  paraffine  paper,  binding  posts,  screw- driver,  etc.,  etc.  The 
instruction  book  is  so  clear  that  anyone  can  make  the  apparatus  with- 
out troulile,  ;tnd  besides  a section  of  the  instnietion  tiook  is  taken  up 
with  the  fundamentals  of  electricity  to  acquaint  tlie  layman  with  all 
important  facts  in  electricity  in  a simple  manner. 

We  guarantee  satisfaction. 

The  size  over  all  of  the  outflt  is  14  x 9 x 2%.  Shipping  weight,  8 lbs. 

No.  2002  “The  Boy's  Electric  Toys.”  outfit  as  described.... $6.0() 

IMMEDIATE  SHIPMENTS 


ELECTRO  IMPORTING  COMPANY 

231  Fulton  St.,  New  York  City 

i enclose  herewith  6 cents  in  stamps  or  coin,  to 
cover  postage,  for  wliich  please  send  me  ,vour  latest 
Cyclopedia  Catalog  No.  22  as  described. 


A Sensational  Feat 
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I TKe  Uialiiiowii  I 

I I 

I By  HAROLD  F.  RICHARDS,  PH.  D.  | 

I {Continued  from  page  483)  I 

forefinger  the  little  notched  wheel  and  ap- 
plied the  blue  flame  to  the  heap  of  papers, 
ihe  three  then  warmed  their  hands  over 
the  flame,  which  leaped  briskly  in  the  cold 
air,  while  Kelly  stood  erect  in  the  back- 
ground, his  inscrutable  expression  giving 
no  indication  that  he  had  played  a danger- 
ous game — and  lost. 

When  the  fire  had  burned  itself  out, 
von  Hernholtz  motioned  Kelly  into  the 
gasoline  launch,  whose  nose  touched  the 
rock  on  which  the  party  stood.  The  three 
conspirators  followed,  the  engine  chugged 
and  soon  they  had  reached  the  yacht.  The 
launch  was  hoisted  to  its  place  and  the 
great  yacht-steamed  away  due  north.  Kelly 
judged  that  they  must  be  fifty  miles  north 
of  Iceland,  when  a stop  was  made  in  rnid- 
sea.  The  launch  was  lowered  again^  into 
the  water.  Von  Hernholtz  addrest  Kelly : 

“Will  you  be  kind  enough  to  descend 
into  the  launch  ?” 

Kelly,  still  well  trussed  up,  complied. 

Resistance  was  useless.  A heavy  wooden 
mast  had  been  securely  erected  in  the 
center  of  the  open  launch.  While  Len- 
dorff  covered  Kelly  with  a revolver,  von 
Hernholtz  deftly  untied  his  bonds.  Then 
his  left  arm  was  tightly  bound  to  his  side, 
while  a heavy  leather  thong  was  securely 
fastened  to  his  right  wrist.  The  thong  was 
then  passed  thru  a pulley  fastened  to  the 
top  of  the  mast,  and  Kelly’s  arm  was 
steadily  drawn  over  his  head  until  his  heels 
left  the  floor  of  the  boat,  so  that  he  was 
trussed  up  on  tiptoe.  The  thong  was  made 
fast  to  the  top  of  the  short  mast,  and 
Kelly  remained  in  this  stretched  position. 

He  uttered  no  word.  His  face  bore  a look 
of  calm  resignation,  as  of  a good  poker 
player  who  has  risked  his  pile  on  a single 
deal  and  lost.  Again  von  Hernholtz  spoke ; 

“Mr.  Kelly,  in  recognition  of  your  de- 
voted attention  we  have  decided  to  make 
you  a present  of  this  launch.  It  is  in  per- 
fect condition,  as  you  can  tell  by  listening 
to  the  smooth  purring  of  the  motor.  There 
is  an  ample  supply  of  fuel,  and  the  auto- 
matic feed  insures  that  the  engine  will  re- 
quire no  attention  from  you.  For  your 
further  convenience  we  have  equipped  the 
craft  with  one  of  the  new  gyroscopic  con- 
trollers, so  that  the  boat  will  follow  a 
straight  line  without  any  hand  at  the  wheel. 

I think  that  you  had  better  take  the  course 
due  north,  as  there  will  then  be  no  danger 
of  collision  with  any  steamers.  The  fuel 
will  undoubtedly  last  for  at  least  fifty  miles, 
so  that  your  excursion  will  be  uninterrupted. 

I sincerely  trust  that  you  meet  no  ice- 
i bergs.” 

“My  God,  Hernholtz,”  groaned  Kelly,  as 
the  full  import  of  their  plans  forced  itself 
. upon  his  unwilling  understanding.  “Why 
can’t  you  shoot  me?” 

“My  dear  Kelly,  such  an  action  would 
'•  be  extremely  indelicate,  and  furthermore  we 
feel  that  your  distinguished  services  merit 
a more  worthy  reward.  . We  wish  you  a 
happy  voyage.” 

Standing  on  the  rope  ladder,  von  Hern- 
holtz pusht  with  a long  staff  the  clutch  of 
the  engine,  and  the  launch  darted  off  with 
its  lone  passenger,  due  north.  Von  Hern- 
holtz, Lendorff  and  Madame  Elaine  Holt 
lighted  each  a gold-tipped  Egyptienne  and 
puffed  calmly  as  they  watched  the  launch 
skim  over  the  water  with  the  figure  of 
Kelly,  stretched  up  at  the  mast,  showing 
plainly  against  the  horizon. 

* * * * t * 

One  year  later  a group  of  sinister-faced 
men  in  evening  clothes  were  in  session  in 
a luxurious  office  on  the  twelfth  floor  of 
New  York’s  greatest  building.  The  direc- 
tors of  the  Murder  Syndicate  were  holding 


Z like  the  one  shown  in  this  picture  attracts  and 

Z amuses  theatre  goers,  but  the  deveiopment  and 

^ strength  of  the  man  who  performs  the  feat  are 
Z even  more  interesting  than  the  feat  Itseif. 
~ We  remember  the  symmetricai  development  and 
^ strength  of  the  performer  long  after  the  feat  is 

— forgotten. 

“ Walking  with  a weight  of  500  lbs.  in  the 
” manner  shown  above  requires  strength  in  every 
” part  of  the  body.  That  this  man  has  strengtli 
“ is  shown  by  his  broad  shoulders,  deep  chest, 
“ and  magnificently  muscled  arms  and  legs.  He 
X is  one  of  our  pupils — a man  who  obtained  all 
S his  development  through  the  practice  of  pro- 
^ gressive  bar  bell  exercises.  Yet  when  he  en- 
» rolled  for  our  course  of  instructions  he  did 
~ not  even  have  ordinary  health  and  strength. 
S He  wilt  give  you  a good  idea  of  what  you  may 
S expect  to  accomplish  through  our  system  of 
S exercise. 

I Do  You  Want  Strength? 

“ You  may  not  be  particularly  Interested  in 

— developing  enormous  strength — most  of  our 

~ pupils  exercise  only  for  better  health,  with  its 
“ many  advantages.  But  like  everyone  else,  you 
” want  to  enjoy  perfect  health,  and  to  have  a 
ZZ  well  developed  figure  that  will  give  you  suf- 
S:  ficient  strength  for  your  daily  needs  and  a 

Z surplus  of  energy  and  vitality  for  emergen- 

~ cies.  Many  men  have  been  content  to  be 

^ physical  weaklings  because  they  thought  it 
ZZ  impossible  to  better  their  physical  condition, 
n What  about  you  ? 

— Are  you  content  to  remain  a man  in  name 

— only?  Why  not  give  yourself  a chance  to 

— succeed?  You  can  not  do  it  with  a weak, 


undeveloped  body.  It  will  be  a constant  handi-  S 
cap  to  you,  dragging  you  down  when  you  are  S 
most  in  need  of  the  strength  and  vitality  af-  — 
forded  by  a strong  constitution.  Don’t  let  — 
them  tell  you  it  can’t  be  done.  During  the  — 
past  eighteen  years  we  have  handled  thousands  “ 

of  cases  just  like  yours,  and  have  never  had  a ” 
failure ! ” 

No  matter  how  weak  or  undeveloped  you  may  be.  “ 
if  you  are  normal  in  other  respects,  we  can  help  ZZ 
you.  We  do  not  merely  promi.se  results,  we  guar-  — 
antee  them.  If  you  are  going  to  exercise  at  all.  — , 
why  not  go  after  results  ? The  system  of  exercise  S 
which  produces  men  such  as  the  one  shown  in  the  ^ 
picture  above,  can  do  something  for  you.  Send  for  — ■ 
our  Illustrated  Catalog  and  Folder  No.  17.  describing  ^ 
our  system  of  exercising.  Both  Free.  ^ 
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“The  Fountain  of  Youth  and  How  I Found  It,"  » 
by  E.  F,  Dilks,  in  the  September  issue  of  Strength.  ^ 
should  be  read  by  every  man  and  boy  who  is  desirous  — " 
of  bettering  his  physical  condition.  It  is  the  story  » 
of  a boy  who  was  a physical  weakling,  and  who  as  S 
a result  was  a pitiful  coward — afraid  of  his  own  — 
shadow.  He  did  not  think  of  trying  to  better  his  S 
physical  condition — he  knew  it  couldn’t  be  done.  S! 

Even  at  the  age  of  thirty  he  was  a man  in  name  "c 

only,  without  sufficient  courage  to  claim  what  was  “ 
justly  due  him.  There  are  thousands  of  men  in  a « 
similar  position  who  despair  of  bettering  their  physi-  ~ 

cal  condition.  Is  there  any  hope  for  them?  In  * 

this  article  Mr.  Dilks  tells  how  the  weakling  de-  " 
veloped  himself  into  a real  man.  It's  his  own  story.  ^ 
Don’t  miss  it.  ^ 
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tember issue  of  Strength.  All  the  others  are  ^ 
equally  good,  and  are  handsomely  illustrated  / Z 
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a midnight  meeting.  Professor  Hopkins 
rose  to  address  the  members  and  took  his 
place  behind  a mahogany  table  which  was 
covered  with  a strange  assortment  of  ap- 
paratus. Batteries,  Leyden  jars,  electro- 
scopes, a huge  induction  coil  and  many 
other  pieces  of  apparatus  strewed  the  table. 

"Gentlemen,  I feel  that  the  experiments 
which  I am  about  to  perform  will  open  a 
new  era  in  the  art  of  successful  removal. 
As  we  have  found  in  the  course  of  our 
operations  last  year,  this  art  has  not  ad- 
vanced with  the  other  sciences.  Of  course, 
electrocution  and  over-doses  of  ether  arc 
far  superior  to  the  methods  of  the  Spanish 
Inquisitors,  who  assiduously  stuck  stub- 
born victims  full  of  burning  matches,  yet 
the  slow  poison  of  the  ancient  Arabs  seems 
still  to  be  as  effective  as  any  of  the  modern 
methods,  so  far  as  immunitj^  from  detec- 
tion is  concerned.  I firmly  believe  that  the 
latest  discoveries  in  radiation  will  furnish 
methods  which  will  enable  us  to  operate 
in  perfect  safety  and  give  us  an  immense 
advantage  over  our  competitors.  1 shall 
first  perform  for  your  benefit  some  ex- 
periments which  will  reveal  the  wonderful 
power  of  the  substance  contained  within 
this  tiny  glass  capsule. 

'A'ou  will  note  upon  the  curtain  the  pro- 
jected image  of  the  gold  leaf  of  this  elec- 
troscope. Von  see  that  it  remains  station- 
ary so  long  as  I keep  the  glass  capsule  in- 
side this  heavy  lead  box.  I raise  the  lid 
of  the  box,  and  yon  see  the  gold  leaf  col- 
lapse instantly,  showing  that  the  electrical 
charge  has  been  removed  from  the  instru- 
ment. Will  somebody  kindly  turn  off  the 
lights  ? Thank  you.  Now  note  the  bril- 
liant flashes  of  light  which  this  capsule 
causes  on  the  screen  of  zinc  sulfide.  Now 
I will  put  this  induction  coil  in  operation 
and  draw  the  spark-points  apart  until  the 
spark  no  longer  passes.  I bring  up  the 
capsule  and  you  hear  the  electric  crash 
produced.” 

The  eight  listeners  had  followed  the  Pro- 
fessor with  close  attention,  but  their  faces 
bore  an  expression  of  query,  as  if  they  won- 
dered what  bearing  these  experiments  could 
have  upon  their  business.  But  they  watched 
eagerly  as  Professor  Hopkins  placed  a 
guinea  pig  upon  the  table. 

“You  will  note,”  the  Professor  con- 
tinued, “that  the  pig  starts  back  when  I 
bring  a lighted  match  near  its  eyes.  This 
shows  that  it  is  not  blind.  I will  now  in- 
sert the  glass  capsule  in  a pocket  in  the 
blinder  which  I have  prepared  and  place  it 
over  the  right  eye  of  the  animal.  In  two 
minutes  we  will  see  the  result.” 

The  little  audience  waited  tensely  until 
the  two  minutes  had  past.  The  Professor 
removed  the  blinder  and  held  a lighted 
match  near  the  right  eye  of  the  pig.  The 
lack  of  reaction  showed  that  the  right  eye 
was  blind.  An  excited  murmur  ran  thru 
the  gathering. 

“If  you  will  come  to  the  table  and  ex- 
amine the  back  of  this  pig  you  will  see 
that  the  hair  has  been  removed  from  a con- 
siderable portion  of  the  back,  and  that  in 
its  place  there  is  a deep,  red,  festering 
ulcer.  That  is  caused  by  one  day’s  ex- 
posure to  this  glass  capsule.” 

The  Professor  placed  on  the  table  a glass 
jar,  and  withdrew  from  the  alcohol  which 
it  contained  a grewsome  thing,  resembling 
a bladder. 

"This,  gentlemen,  is  the  stomach  of  a 
guinea  pig  which  I caused  to  swallow  the 
capsule  with  which  I have  performed  these 
experiments.  The  pig  died,  and  if  you 
will  examine  this  stomach  you  will  see  that 
its  walls  have  been  perforated  by  a can- 
cerous lesion.  The  capsule  contains  twenty- 
five  thousand  dollars’  worth  of  radium,  and 
I think  that  you  can  readily  see  that  with 
this  intensely  powerful  agent  we  are  now 
in  position  to  proceed  with  many  of  those 
delicate  commissions  which  our  patrons  have 
placed  in  our  files.  And  remember,  please, 
that  this  radium  leaves  no  trace,  so  that 
foul  play  will  never  be  even  suspected.  We 
can  operate  in  perfect  safety.” 
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One  of  the  auditors  walked  slowly  to 
the  front  of  the  room  and  faced  the  mem- 
bers of  the  Murder  Syndicate.  His  face 
was  dead  white  and  seamed  with  deep  lines 
that  appeared  to  be  the  tracks  of  an  ex- 
perience too  harrowing  to  relate.  He  held 
up  the  handless  stump  of  his  right  arm  and 
requested  attention. 

“Gentlemen,”  he  began,  “one  year  ago  I 
joined  this  syndicate.  You  will  remember 
in  what  condition  you  first  saw  me.  You 
have  never  heard  how  it  happened.  One 
day  I was  turned  adrift  in  the  ocean  north 
of  Iceland  and  left  to  starve  or  freeze, 
whichever  might  come  first  to  relieve  my 
sufferings.  It  does  not  matter  now  that 
a steamer  out  of  its  course  finally  rescued 
me  from  the  launch  in  which  I was  prisoner 
with  my  right  hand  stretched  up  for  days, 
lashed  to  a wooden  post.  Ever  since  that 
terrible  experience  my  single  purpose  has 
been  to  take  a suitable  revenge  upon  the 
three  who  sent  me  to  those  indescribable 
sufferings.  For  a year  I have  watched  the 
operations  of  this  company,  but  not  until 
hearing  the  revelations  of  Professor  Hop- 
kins this  evening  have  I felt  that  the  time 
was  ripe  to  take  my  just  revenge.  You 
have  often  told  me  how  greatly  you  value 
my  services.  Gentlemen,  I ask  permission 
I to  use  the  .resources  of  this  company  to 
I avenge  my  sufferings  and  the  loss  of  my 
right  hand.” 

As  one  man  the  strange  company  rose  to 
give  assent. 

Kelly  and  Professor  Hopkins  were  very 
busy  for  the  whole  of  the  following  week. 
While  Kelly  was  absent  upon  certain  er- 
j rands  in  which  his  experience  in  the  Secret 
Service  was  of  great  assistance,  the  Pro- 
fessor worked  diligently  in  his  laboratory. 
Madame  Elaine  Holt  was  delighted  with 
the  veil  which  an  unknown  friend  sent  her 
by  mail,  and  constantly  wore  it  gracefully 
drooping  from  her  hat,  so  as  to  cover  only 
the  upper  half  of  her  face,  in  the  style  so 
popular  among  New  York’s  beauties.  The 
I eminent  scholar  Lendorff  was  much  irri- 
j tated  to  be  unable  for  a whole  day  to  find 
I his  huge,  horn-rimmed  spectacles,  but  re- 
sumed work  upon  his  beloved  manuscripts 
I the  following  day,  when  he  found  the 
j glasses  in  the  pocket  of  an  unused  coat. 

Von  Hernholtz  continued  to  increase  the 
1 huge  fortune  which  he  was  amassing  as 
1 head  of  a great  steel  factory. 

I Two  months  after  Hopkins  and  Kelly  had 
been  so  busily  engaged  in  the  laboratory,  a 
I note,  signed  with  the  peculiar  mark  which 
j agents  of  the  German  government  obey  so 
implicitly,  brought  together  in  a room  of 
a New  York  hotel  the  three  valued  ser- 
vants of  Germany.  While  they  sat  dis- 
cussing what  matter  there  was  now  to  be 
attended  to,  the  door  opened  and  a dis- 
tinguished looking  man  entered,  accom- 
panied by  a haggard  man  whose  right  hand 
I was  missing.  The  three  sprang  to  their 
feet  as  the  latter  quietly  locked  the  door, 
but  resumed  their  seats  when  Kelly  covered 
them  with  an  automatic.  Kelly  addrest 
himself  to  his  companion : 

' “My  dear  Professor,  do  you  remember 
the  story  of  the  man  who  was  sent  into  the 
northern  seas  with  his  right  hand  lashed 
to  the  top  of  a mast?  I see  you  do.  Sit 
j down  there,  Hernholtz ; you  seem  to  be 
troubled.  What,  my  dear  Professor,  do 
I you  think  should  be  done  to  the  heartless 
' criminals  who  could  treat  a man  in  such  a 
' manner?” 

j!  The  Professor  smiled  and  waited  for 
i;  Kelly  to  proceed. 

■ “My  dear  Madame  Holt,  would  you  mind 
I:  raising  that  heavy  veil  ? By  the  way,  how 
ji  long  have  you  been  wearing  such  a heavy 
I veil?  Really,  it  hides  your  astonishing 
beauty.  Please  accommodate  me  by  lift- 
ing it.  You  seem  to  be  reluctant.  I should 
j not  like  to  be  forced  to  use  this.” 

I;  Kelly  toyed  with  the  pistol  and  Madame 

i Elaine  Holt,  the  celebrated  beauty,  raised 
li^the  heavy  veil. 
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“Truly,  Madame  Holt,  it  is  too  bad  that 
your  countenance  is  becoming  so  severely 
lined.  Would  you  mind  stepping  forward, 
so  that  the  Professor  can  examine  your 
beauty  more  closely?’’ 

With  an  pir  of  haughty  dignity  Madame 
obeyed  the  injunction. 

“Professor,  do  you  notice  that  heavy  red 
line  which  extends  from  ear  to  ear  across 
cheeks  and  nose  of  the  dear  Madame?  It 
seems  to  be  a sort  of  cancer.  It  is  a shame 
that  her  beauty  should  be  thus  ruined.  Pro- 
fessor, is  there  any  cure  for  such  a cancer? 
None  at  all?  W’ell,  really,  that  is  most  un- 
fortunate.” 

Then  he  continued,  addressing  his  re- 
marks to  Madame  Holt : 

“My  dear  Madame  Holt,  all  the  time 
during  the  last  two  months  that  you  have 
been  visiting  your  physician  regarding  that 
strange  ever-growing  line  across  your 
cheeks  j’oii  have  been  wearing  that  pretty 
veil  which  just  covered  the  half  of  your 
face.  I thought  you  would  like  it.  It  was 
a very  valuable  veil,  too.  Cost  me  twenty 
thousand  dollars.  It  had  a hemfiil  of 
radium.  Don’t  know  where  it  is  now,  do 
you  ? I really  hated  to  take  it  away,  but 
you  know  we  had  to  recover  the  radium. 
Here  it  is,  if  you  want  it  for  a souvenir. 
You  will  notice  that  the  hem  has  been 
cut  off.  We  needed  that.” 

During  the  strange  monologue  of  Kelly, 
Madame  Holt  had  listened  with  an  ex- 
pression which  gradually  changed  from  one 
of  defiant  disinterestedness  to  one  of 
amazement.  As  his  final  words  brought 
to  her  a full  realization  of  what  had  been 
done,  a frightful  grimace  of  horror  and 
rage  distorted  her  countenance,  now  so 
sadly  disfigured  with  the  radio-ulcer  ex- 
tending from  ear  to  ear,  and  she  shrieked 
an  hysterical  erj-  of  rage.  Suddenly  she 
sprang  at  Kelly,  clutching  with  tense  fingers 
at  his  eyeballs,  but  he  placed  the  muzzle 
of  his  automatic  against  her  breast  and  she 
stopt,  sinking  to  the  floor  with  hysterical 
sobbings.  Kellj'  smiled  grimly  and  re- 
marked to  Professor  Hopkins : 

"Too  bad  that  Madame  will  have  to  wear 
a heavy  veil  all  her  life.  New  York’s 
gatherings  will  regret  the  loss  of  one  of 
their  loveliest  women.” 

The  scholar  Lendorff  had  been  strangely 
restless  while  Kelly  had  been  talking  to 
Madame  Holt.  Kelly  now  addrest  his 
remarks  to  him : 

“I  hear  that  you  can’t  read  any  more, 
Lendorfif.  That’s  too  bad.  It  really  is  a 
great  affliction  to  lose  one’s  sight.  By  the 
way,  did  you  get  your  glasses  back?  I 
had  to  take  them  the  other  day  in  order  to 
recover  a few  thousand  dollars’  worth  of 
radium,  which  was  in  the  rims.  You  know, 
you  really  shouldn’t  have  worn  them  at  all 
after  the  day  j'ou  thought  you  had  lost 
them.  Radium  rays  have  a very  harmful 
effect  upon  the  optic  nerve.  Isn’t  that  so. 
Professor?” 

Lendorff  said  not  a word,  hut  tears  rolled 
from  his  unseeing  eyes.  He  sat  humped 
over  in  his  chair,  a picture  of  abject  de- 
spair. 

“What  are  you  thinking  about,  Len- 
dorff?” inquired  Kelly,  pleasantly.  “A 
cruise  thru  the  northern  seas  on  a launch 
with  an  automatic  feed  and  a gyroscopic 
steering  control?  Well,  that  will  be  a 
pleasant  way  to  pass  j^our  time,  now  that 
you  can’t  read.” 

Thruout  the  whole  conversation  or  rather 
monologue  von  Hernholtz  had  sat  ner- 
vously in  his  chair,  looking  momentarily 
as  if  he  would  spring  upon  Kelly,  and  upon 
his  face  grew  a look  of  horror  and  appre- 
hension, as  he  listened  to  the  fate  which 
had  befallen  his  comrades  in  crime  and 
wondered  what  was  in  store  for  him. 

“What  are  you  so  nervous  about,  Hern- 
holtz? Stomach  isn’t  bothering  you,  is  it? 
What,  have  I hit  it  right?  I’m  afraid  those 
pink  pills  that  you’ve  been  taking  haven’t 
done  you  much  good.  Remember  that  one, 
a little  larger  than  the  others,  that  you 
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swallowed  about  two  months  ago?” 

Von  Hernholtz  started  and  stared  at  his 
tormentor  with  a look  of  agonized  appre- 
hension. He  leaned  forward,  as  if  the  bet- 
ter to  catch  the  words  upon  which  he  hung. 

“I’ll  tell  you  how  that  pill  was  made, 
Hernholtz.  The  Professor  and  I took  a 
little  glass  capsule,  the  size  of  a pea,  and 
then  adjusted  an  oxyhydrogen  flame  to  a 
tiny  point.  With  this  we  melted  the  glass 
in  several  spots,  and  really  we  manipulated 
the  flame  very  cleverly,  so  that  the  melted 
glass,  starting  to  run,  hardened  into  little 
sharp  points.  The  capsule  became  covered 
with  short,  sharp  curved  projections,  like 
hooks  for  goldfish.  Then  we  carefully 
broke  olf  all  of  these  hooks  and  fastened 
them  back  on  with  a cement  that  dissolves 
in  forty-eight  hours.  You  see,  we  really 
went  to  a great  deal  of  trouble  on  your 
account.” 

Von  Hernholtz  groaned  again,  with  the 
direst  forebodings  of  evil.  Lendorff  was 
crumpled  in  his  seat,  sobbing  softly,  while 
Madame  Holt  still  lay  on  the  floor,  no 
longer  crying  hysterically,  but  in  a half- 
dazed  manner  running  her  delicate  fingers 
over  and  over  the  long  red  line  deeply  en- 
graved in  the  soft  flesh  of  her  once-beauti- 
ful  face. 

“Then,”  continued  Kelly  in  the  same  even 
voice,  “we  covered  the  whole  capsule  with 
a smooth  coating  of  gelatine  that  dissolves 
in  lukewarm  water  in  one  minute.  That 
was  to  allow  the  capsule  with  its  hooks 
to  slip  easily  down  your  throat. 

Von  Hernholtz’s  eyes  were  starting  from 
their  sockets. 

“You  can  readily  see,  Hernholtz,  what 
would  happen.  As  soon  as  the  outer  coat- 
ing of  gelatine  dissolved,  the  tiny  hooks 
fastened  the  capsule  securely  to  the  nice, 
soft,  pink  lining  of  your  stomach.  There 
it  remained  until  the  cement  holding  the 
liooks  dissolved ; that  is,  for  about  two 
days,  and  then  the  capsule  past  on  with  the 
food.  Oh,  I nearly  forgot  to  mention  that 
the  capsule  contained  about  twenty  thousand 
dollars’  worth  of  radium.  You  see  how 
deeply  interested  we  were  in  your  stomach. 
Don’t  you  think  that  that  was  a very  clever 
way  to  obtain  a localized  source  of  mur- 
derous rays?  Really,  the  Professor  and  I 
were  immensely  pleased  with  our  ingenuity, 
j T believe  that  the  stomach  cancer  with 
j which  you  are  now  suffering  will  last  about 
j two  months — and  by  a strange  coincidence 
you  will  last  about  the  same  length  of  time. 
Don’t  you  think  so.  Professor?” 

; Professor  Hopkins  nodded  assent,  but 
i Kelly  was  busy  covering  von  Hernholtz 
! with  his  revolver.  The  latter  had  sprung 
i to  his  feet  with  a roar  like  that  of  a ham- 
j strung  elephant,  but  half  way  to  Kelly  he 
had  collapsed  to  the  floor  in  a dead  faint. 

“These  cancerous  patients  can’t  stand 
much  excitement,  can  they.  Professor?”  re- 
marked Kelly,  softly. 

Together  the  two  walked  to  the  door. 
As  they  left  they  turned  for  one  last  look 
at  the  suffering  criminals.  Von  Hernholtz 
had  immediately  come  out  of  his  faint  and 
knelt  on  the  floor,  groaning  miserably. 
Lendorff  was  silent,  hunched  over  in  his 
chair  with  one  hand  covering  his  eyes.  The 
once-beautiful  Madame  Elaine  Holt  was 
still  lying  prostrate  on  the  floor,  her  fingers 
mechanically  tracing  and  retracing  the  deep 
red  furrow  which  ran  unbroken  across  the 
soft  pink  velvet  of  her  cheeks. 

[the  end] 
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the  mistake  of  thinking  Fate  is  making  you 
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in  your  unhealthy  skin,  in  the  way  you  walk 
and  talk  and  do  things.  The  world  loves 
WELL,  STRONG,  HEALTHY  men  and  wo- 
men; it  has  no  use  for  the  weak  and  sickly, 
nobody  wants  to  have  them  around. 

Build  Up  Your  Body 

A man’s  happiness  largely  depends  upon 
his  Vital  Power;  his  success  in  social,  domes- 
tic and  business  life  all  centres  around  this. 
If  he  is  not  virile,  he  is  not  magnetic,  forceful 
or  attractive;  neither  is  he  sought  after — his 
very  strength  is  the  axis  upon  which  all  else 
relating  to  him,  revolves.  Men  become  weak 
through  overwork,  worry,  and  bad  habits 
and  gradually  lose  their  strength  and  man- 
hood. When  they  reach  the  stage  when  they 
find  their  strength  on  the  wane,  it  is  the 
forerunner  of  failure  and  domestic  happiness 
is  then  soon  upset.  Young  men  become  list- 
less and  purposeless;  their  brain  power  de- 
creases as  their  manhood  fails.  Strong- 
fortism  strengthens  the  internal  muscles 
which  are  responsible  for  general  health  and 
physical  strength ; and  the  most  obstinate 
and  long  standing  cases  give  way,  in  a short 
time,  to  its  internal  action. 
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Read — investigate — then  act.  'I’he  Speederator  for  Ford  cars  is  a new  invention  so  good 
that  17  otticials  of  the  Ford  .Motor  Company  use  it  on  tbeir  machines.  Makes  any  Ford  run 
like  a Packard.  Sto])S  stalling,  bucking  and  motor  racing,  (lives  a smoothness  to  Ford 
driviiiK  that  is  wonderful.  And  just  think — Speederator  is  put  on  without  boring  holes  or 
special  tools  of  any  kind.  Any  Ford  driver  can  put  one  on  complete  in  twenty  minutes. 
Never  wears  out — never  needs  attention — operates  automatically.  Sells  like  lightning.  Old 
Ford  drivers  say  best  and  only  necessary  Ford  iiart.  Get  full  information. 


LISTEN 


This  is  not  a ready  made  fortune  but  it  is  the  oiiportunity  to  secure 
the  exclusive  sales  agency  for  this  new  invention.  Don’t  take  our 
word — get  the  proofs,  .lust  be  honest  with  yourself  and  investigate. 
Let  the  money  you  make  talk  from  now  on.  Smashing  records -of  success  will  show  the  way; 
Helton,  Utah,  S(dd  six  hundred  in  five  weeks-  profit  $1,800.00.  Crist,  N.  Y.,  sold  28  first 
da.v — said  would  have  sold  more  if  he  had  had  them — now  ;ivcrages  more  tlian  40(1  a month — 
profit  $1,200.00.  McAllister,  Ills.,  says  sold  four  first  afternoon.  He  is  now  using  100  a 
week.  These  straight-from-the-shoulder  facts  point  the  way.  Hoover  down  in  Ohio  sold  29 
one  day,  profit  $87.00.  Benke,  Mo.,  averages  200  a month.  Campbell,  Tenn.,  1000  a month. 
Crandall,  Iowa,  put  on  thirty  sub-agents  in  one  week.  Dryden,  Calif.,  sold  1.5o  in  ten  daj’S. 
Grace,  Hawaiian  Island,  200  in  two  weeks,  Teeters.  Mich.,  Hr.st  three  dozen  in  ten  days. 
We  say  you  can  make 

$55.00  TO  $300.00  WEEKLY 

selling  the  Speederator.  Best  article  to  advertise  itself  you  ever  saw.  Once  on  a car  the 
driver  will  never  let  you  take  it  off.  Sales  are  made  fast  and  furious.  Boyer,  Penna.,  made 
.$72  first  day.  Cook,  N.  Dak.,  150  sold  first  two  weeks.  Cahan.  Ariz.,  72  in  two  weeks — 
$216.00  clear,  .loin  the  ranks  of  successful  men  in  this  work. 

NO  EXPERIENCE  NECESSARY 

Just  show  us  that  you  mean  business  and  are  ready  for  business  and  we  will  show  you  how. 
But  first,  make  us  prove  these  facts.  We  have  nothing  to  apologize  for.  The  Speederator 
is  a grand  success — you  can  make  money  fast  if  you  have  the  territor.v — so  get  busy  now. 
Write  today  for  the  necessary  information  and  see  for  yourself.  Don’t  delay — plenty  of  good 
territory  left — if  you  are  a hustler  you  can  have  money  in  the  bank  in  a few  weeks.  Just 
write — now — to 

THE  PERRIN  METAL  PARTS  CO. 

1068  HAYWARD  BUILDING 
DETROIT,  MICH. 


99  Cents  ^ 


ACHROMATIC  TELESCOPE  MADE  UPON  NEW  SCIENTIFIC  PRINCIPLES. 

Positively  such  a good  Telescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  are 
made  by  one  of  the  largest  mamifacturers  of  telescopes  in  .\merica;  we  control  entire  production; 
measure  closed  S inches  and  open  over  2\t>  feet  in  4 sections.  Tliey  are  nicely  brass  bound,  with 
scientifically  ground  lenses.  Guaranteed  by  the  maker.  Every  so.iourner  in  the  country  or  at  the 
seaside  resorts  should  certainly  secure  one  of  these  instruments,  and  no  farmer  should  be  without 
one.  The  scenery  just  now  is  beantifnl.  Telescope  will  aid  yon  in  taking  views.  Objects  are 
liroiurlit  to  view  with  astonishing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaid,  for 
only  99  cents.  Our  new  CataIo,aiie  of  Watches,  etc.,  sent  with  each  order.  Tins  is  a grand  offer 
ami  yon  slioiild  not  miss  it.  We  warrant  each  telescope  just  as  represented  or  money  refunded. 
Send  99  cents  today.  To  dealers  6 for  Four  Dollars. 

EASTERN  NOVELTY  CO,.  DEPT.  67,  172  TJ.  93d  STREET,  NEW  YORK. 


A sign  for  your  den.  Ex- 
ceedingly attractive.  Printed 
in  bright  red  on  white  card- 
board. N(’  electrical  bug 
should  l)c  without  it.  7^" 
X lU-4"-  10c  each  in  coin 

ONLY.  Send  stamp  for 
postage. 

LEONARD  BECK,  1298 
Carroll  St.,  Brooklyn.  N.  Y. 

STAMMER 

If  you  stammer  attend  no  stammering  school  till  you  get 
my  big  new  FREE  book  and  special  rate.  Largest  and 
most  successful  school  in  the  world  curing  all  forms  of  de- 
fective speech  bv  advanced  natural  method.  Write  today. 

Norih>Western  School  for  Stammerers,  Inc.,  2331  Grand 
Ave.,  Milwaukee.  WIs. 

. (Continued  from  page  492)  | 

He  was  the  lirst  man  to  find  a way  to 
"work”  this  most  lirittle  of  metals.  He 
made  it  ductile  and  thereby  hangs  this  tale. 

For  about  100  j'ears  tungsten  had  been 
known  before  it  was  put  to  any  use  what- 
ever, even  as  a mere  alloy.  Its  presence 
was  lirst  noticed  by  Scheele  and  Bergman 
in  1781.  They  found  traces  of  it  in  a metal 
called  scheelile  and  coined  the  name 
'‘tungsten’'  for  it  from  the  Swedish  "tnng'' 
meaning  weighty  and  "sten”  for  stone.  In 
1783  three  Spaniards  discovered  tungsten 
in  the  mineral  Wolfram.  To  this  day 
there  is  little  tungsten  taken  from  any 
other  minerals.  It  is  found  in  small  c]uanti- 
ties  in  Cnmherland,  England ; Limoges, 
I’'rancc ; and  in  parts  of  Connecticut  and 
North  Carolina,  but  most  of  it  comes  from 
j Colorado,  and  China. 

Extracted  from  these  minerals  and 
pulverized,  tungsten  was  found  useful  in 
certain  steel  alloys.  Mixed  with  an  ad- 
hesive it  was  made  into  lamp  filaments  that 
were  efficient  but  e.xceedingly  fragile.  How- 
ever no  metallurgist  was  able  to  discover 
a way  to  work  pure  tungsten.  This  was 
because  in  pure  metallic  form  it  is  abso- 
lutely brittle!  It  confounded  all  experts 
with  its  utter  intractability.  The  establisht 
Iirocesses  in  working  other  metals  proved 
useless  with  tungsten. 

Pcrhajis  it  was  this  very  thing  which 
finally  brought  about  the  harnessing  of  this 
valuable  metal.  Dr.  Coolidge  with  the  in- 
stinct of  the  true  scientist  pioneering  in 
untrodden  fields,  tried  ways  that  any  metal- 
lurgist would  have  thought  an  idle  waste 
of  time.  The  result  was  tliat  after  long  ef- 
fort and  many  failures  he  finally  made 
tungsten  ductile  and  workable  so  that  it 
could  even  be  drawn  like  wire  down  almost 
to  the  gossamer  fineness  of  spider’s  web 
and  still  be  strong  enough  to  permit  its 
winding  and  curling  into  almost  any  shape. 
When  he  had  done  that  he  had  conquered 
tungsten  and  made  possible  many  devices 
which  could  never  have  been  built  without 
ductile  tungsten. 

DIFFERENCE  BETWEEN  TUNGSTEN  AND 
OTHER  METALS. 

The  radical  difference  in  workability  be- 
tween tungsten  and  normally  ductile  metals 
the  difference  which  nonplust  the  scien- 
tific world  for  more  than  a century  may  be 
e.xplained  thus : 

Pure  tungsten  prest  into  bars  is  brittle 
after  the  very  treatment  which  makes  other 
metals  most  ductile.  It  differs  from  all 
other  ductile  metals  in  that  when  composed 
of  grains  it  is  extremely  brittle  at  "room 
temperature,”  but  is  ductile  at  this  temper- 
ature when  fibrous. 

jHany  an  experimenter  had  sought  to 
work  tungsten  mechanically.  But  none  liad 
ever  succeeded  in  getting  this  intractable 
metal  into  a form  suitable  for  mechanical 
working.  Moissan,  by  an  electric  furnace 
method,  obtained  tungsten  in  a porous  con- 
dition which  could  be  slightly  comprest  and 
the  pores  closed  up  by  hammering  when 
hot.  However  nobod_v  in  the  world  sus- 
pected at  that  time  that  if  tungsten  could 
be  obtained  and  put  into  suitable  condition 
and  then  mechanically  worked  at  suitable 
temperature,  its  inherently  brittle  nature 
would  gradually  disappear.  But  nobody 
knew  how  even  to  make  a start  upon  the 
problem  of  working  tungsten. 

To  make  any  ordinary  metal  soft  it  is 
heated  above  its  annealing  point  and  then 
cooled  down  to  room  temperature.  Doing 
this  to  tungsten  however  left  it  as  brittle 
as  ever! 
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Violating  all  metallurgical  rules  and 
working  for  years  with  utmost  patience, 
Coolidge  discovered  the  astonishing  fact 
that  the  only  way  to  make  tungsten  ductile 
was  to  mash  tungsten's  grains  out  into 
fibrosity  and  thus  make  the  metal  ductile 
cold,  and  this  he  did  by  first  heating  it  to 
a degree  below  its  annealing  point  and  then 
mechanically  working  it  with  infinite  pains 
at  a variety  of  heats,  each  cooler  than  the 
one  before,  until  the  metal  got  down  to 
room  temperature.  A similar  treatment, 
if  applied  to  ordinary  metals  would  destroy 
their  ductility. 

He  worked  out  a process  which,  if  fol- 
lowed without  the  slightest  deviation, 
stretched  the  grains  out,  thus  attaining 
ductility.  But  if  the  working  varied  from 
his  process,  failure  resulted.  The  tungsten 
would  smash  to  flinders  at  a stroke  when 
it  got  cold. 

This  elaborate  and  delicately  measured 
system  of  working  tungsten  is  a scientific 
triumph.  Thus  was  tungsten  finally  made 
ductile. 

TUNGSTEN  FOR  LAMP  FILAMENTS. 

The  greatest  immediate  use  for  it  was 
in  the  making  of  electric  lamp  filaments. 
Previously  the  best  filament  was  made  of 
fine  tungsten  powder,  mixed  with  a binder 
into  a plastic  mass  which  was  squirted  thru 
fine  dies  to  produce  fragile  "wire.” 

This  was  an  enormous  improvement  over 
the  old-style  carbon  filament,  thanks  to  the 
facts  that  tungsten,  with -a  melting  point 
of  3,350  degrees  Centigrade  will  stand  more 
heat  than  other  metals  and  its  vapor  tension 
is  so  low  that  even  under  tremendous 
heats  its  volatile  decomposition  is  slow. 
Tungsten  even  in  this  form  made  so  good 
a lamp  that  it  saved  the  American  public  a 
billion  dollars  a year  on  its  electric  light 
bill. 

But  filaments  of  those  days  could  not 
withstand  the  slightest  jar  during  the  pro- 
cess of  manufacture.  They  necessarily 
could  not  be  strongly  mounted  in  lamps. 

Pure  tungsten  on  the  other  hand  drawn 
into  filaments  can  stand  almost  anything. 
For  one  thing  it  is  heavier  than  any  other 
metal.  Whereas  wrought  iron  weighs  490 
pounds  per  cubic  foot,  and  lead  708  pounds, 
tungsten  tips  the  beam  at  1,193  pounds.  Its 
tensile  strength  is  startingly  high.  After  it 
has  been  worked  dowm  to  drawn  w'ire  of 
about  a thousandth  of  an  inch  diameter,  its 
tensile  strength  is  no  less  than  600,000 
pounds  per  square  inch  of  cross-section. 
This  is  greater  than  the  best  piano  wire ! 

To  use  tungsten  in  lamp  manufacture,  it 
is  dried,  mixed  with  thorium  nitrate  solu- 
tion and  then  thinned  with  water  into  a 
batter.  This  is  dried  and  heated  at  2,000 
degrees  Fahrenheit  for  an  hour  in  a silica 
or  fire  clay  crucible  to  agglomerate  the  fine 
particles  into  coarser  ones.  This  mixture 
is  reduced  by  hydrogen  at  1,800  degrees 
Fahrenheit  into  tungsten  metal  powder. 

The  reduced  tungsten  powder  is  poured 
into  a steel  mold  which  is  a slab  whose 
face  bears  a groove  a quarter  of  an  inch 
wide  and  deep.  Under  h3Hraulic  pressure 
of  16  tons  per  square  inch  this  groove  full 
of  powder  is  pressed  into  an  ingot  16  by 
by  J4  inches.  The  pressure  has  been  ex- 
erted on  the  sides  of  this  ingot  not  the  ends. 
The  ingot  at  this  stage  is  too  fragile  to 
handle. 

The  slug  next  goes  into  an  electric  fur- 
nace where  it  is  baked  at  about  2,400  de- 
grees Fahrenheit.  Now  it  is  strong  enough 
to  handle.  It  is  then  sintered  in  a hydrogen 
atmosphere  the  bar  being  heated  for  10  to 
15  minutes  to  about  5,000°  Fahrenheit  by 
the  passage  of  an  electric  current  thru  it. 

The  bar  tho  brittle  when  cold  is  ready 
to  be  worked.  It  is  heated  to  about  2,800 
degrees  Fahrenheit,  and  past  thru  the  re- 
volving dies  of  a swaging  hammer  which 
reduce  its  size  and  produces  it  in  rods  grow- 


At  Home  in  Your  Spar eTime 


Every  year  hundreds  of  young  men 
from  all  over  the  world  come  to 
the  residence  school  of  the  School  of 
Engineering  of  Milwaukee 
to  learn  electricity  in  all  its 
phases.  Yet  we  know  that 
there  are  thousands  of  am- 
bitious men  everywhere  who 
aspire  to  big  jobs  in  the 
great  field  of  electricity,  but 
who  cannot  conveniently  leave  their 
present  work  to  attend  a residence 
school.  It  is  to  train  these  men  that 


Free  Use  of  This  Fine 
Electrical  Apparatus 

These  wonderful,  cleverly 
constructed  instrument  boards — 
equipped  with  actual,  practical 
electrical  apparatus — are  fur- 
nished absolutely  free  to  each 
student  while  studying.  These 
laboratories  are  not  toys — but 
include  the  same  instruments 
and  devices  which  the  elec- 
trical man  meets  with  in  every  day  work. 

You  Can  Fill  One  of  These 


Just  Like 
Going  to 
School 


This  is 
Board 
No.  I of  the  series 
of  electrical  home- 
laboratory  equipment 
the  free  use  of  which  is  given 
every  student.  (Size  24  by 
24  inches.) 


inis  exiension  ui- 
vision  has  beer 
formed. 

Y'  e k n e V 
from  our  lonj 
experience  that 
the  ordi- 
nary plan 
of  teach- 
ing elec- 
tricity b\ 
home  - study 
methods  would 
not  measure  up 
to  the  high 


standards  set  bv  the  School  of  En- 


gineering of  Milwaukee.  And  so, 
this  unique,  new  plan  of  giving  each 
student  free  use  of  a complete  home- 
laboratory  system  of  actual  working 
electrical  equipment  was  conceived.  We 
know  that  it  is  the  only  practical  wav 
to  learn  electricity  at  home ! 


America’s  Greatest 
Electrical  School  Brought 
to  Your  Home ! 


Big  Pay  Jobs 

The  field  of  opportunity  for  the  well 
trained  electrical  man  is  practically  unlim- 
ited. Billions  of  dollars  are  invested  in  this 
great  industry.  Thousands  of  men  are  em- 
ployed in  it — but  the  demand  today  is  for 
men  who  are  trained  specialists.  These  men 
command  handsome  salaries — ^!2,S00  to  $6,- 
000  and  up  to  10,000  a year  and  more.  Why 
don't  you  get  into  this  fascinating,  highly 
paid  field  of  work? 

Write  (Juick  for 
Big  FREE  Book 

Write  quick  for  big  free 
book  fully  describing  this 
astonishing 
new  plan.  Tells 
also  about 
Consultation 
Privileges  with 
our  great  staff 
of  over  00  ex- 
perts. Free  Em- 
ployment Bureau 
and  other  special 
service.  Don’t  de- 
lay ! Mail  the  cou- 
pon Now ! 

EXTENSION  DIVISION 


On  this  plan  you  can  now  secure  almost 
every  advantage  of  America’s  Greatest  In- 
stitution of  Electrical  Education  right  in 
your  own  home ! In  this  way  this  famous 
school  now  gives  the  most  thorough  prac- 
tical intensive  home-study  course  in  elec- 
tricity ever  offered!  It  is  a specialized, 
graded  course  built  up  on  the  most  advanced 
ideas  of  electrical  instruction.  Thorough,  yet 
simple  texts — graphically  illustrated  give  the 
electrical  principles  which  logically  parallel 
the  practical  experience  gained  in  using  the 
instrument  boards.  This  amazing  new 
method  of  extension  instruction  quickly 
makes  any  ambitious  man  a high-salariecl, 
electrical  expert ! 


19,  373  Broadway,  Milwaukee,  Wisconsin 


Extension  Division, 

School  of  Engineering  of  Milwaukee, 

19,  373  Broadway,  Milwaukee,  Wisconsin. 

Please  send  n^e  free  and  without  any  obligation 
-m  my  part  full  details  of  your  special  new  home- 
study  course  in  Practical  Electricity. 

Name  

Address  


City State 

Age • Education .... 
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NEW  MOTORS 


Gnarging  Generators 

Siiilnl»je  for  all  H^'lilllif'.  Itsillorj* 
r'liurj'inj' and  P«*wrf 

8 V.  lOamo.  $19.50 
15  V..  10  amp  $26*S0 
40  V,  6 amp-  $31.50 
110  v.2'/j  »rop.  $31.50 
110  V,  5 amp.  - • $52.50 
40  V,  12  Mnp.  • • $52.50 
110  V,  O'/z  »mp.  $67.50 
40  V,  25  »mp.  - • $67.50 
llOvrlBan^P-  $116.50 
40v..50amp.  $116.50 
110v,26amp.  $156.50 
llOv,  SOamp.  $238.50 

Movlif  Piclor#  Are  ^ 1 1 C CtH 

6t«rGlor|f*..««.  AD.OU 


Polyphase  Motors 

9 aOil  .1  piftiso.  A.  C.,«90v. 
00o.,17.'VU|l.  Comj»Icl<* 
willi  iMLsraml  |iiilley 

■ $46.50 
1 H.P.  * $66-50 
2H.P.  - $86-50 
3 H.  p.  $98-50 
5 H P.  $116-50^ 

1 K.  P.  SpGciel  Griodii{ 

Hodir" 

Motor 


Orreel  Gnaeat  Motors 

110  or  220  volts  C.,  biiunt  wound. 
1750  R.  I*.  M.  With  pulley  und 
.^vturtiii);  hux. 

1/4  a.L*S!l?.  $28-50 
1/4  $28-50 

1/2  HP. 


1 /a  H.P.rcRoIjioD  iodactioD 
V 2 eoBpeuor  lerviei 


»do.inDi  $2Qg,50 


^ 1 /*  f.  lid! 

$qft-50 

-f  H.r.itdul 

1 HP.  . - . $82-50 

2 HP.  • . $124-50 

3 HP.  . . $142-50 
5 HP.  . . $218-50 


WRITE  FOR  CATALOG.  SAROAINS  IN  MOTORS  AND  GENERATORS 


FACTORY  GUARANTEED 
ALL  SIZES 
PROMPT  DELIVERY 

Single  Phase  Motors 

II0-4<0  v.ilN.  A.  C..  (10  lyclc. 

IHOO  R.  I*.  M.  wllli  pulley 
1 /«  H.  P.,  220  V,  InductioB  4^00  CA 
V4  WishlBiMithioG  Motor 

$28-50 
$46-50 
$54-50 
$74-50 

2H.  P.  rcpalsioB  IndflGtlon  4^4  €\fy  CA 
«jfb  tBtfitf  biM  . • 

3H.  P.  revHl^B  IftdMtioi  4: 1 >1  C A 

MiU  iGdiii  bm  - . 

5 H. P. r«pit*lM itdiGlioi  0 4 OO  c;A 
■lib  slidiBf  bm  2l00*^'' 


1 /i 

Y 4 bgiBf  iBotor 

H.  P.  IndBclioB,  full 


1 


H.  ? repulsioB  induction, 
Speeiit  Garagt  Motor 


SPECIAL 

111  volts 
A.C.,  SI 
1 P-,  USD  R.P.M 
Coroplds  cord,  plug  and  potlGy 


1/  SPE< 

/4  H.P.; 

/ ^ S.  P,  1751 


MONEY  BACK 


GUARANTEE 


eillDDIHr  TrDU0.  1S%  ^^»1  all  orders.  ealoBot  C.  0.  D.  bf 

dnlrililu  I tnlVIw*  Cipress.  SiflU  drall  vitb  lill  ol  Ladlai  atlacbod  br  lrcl|hL 


MANUFACTURERS'  DISTRIBUTER 


CHAS.  H.  JOHNSTON,  Box  12,  West  End,  Pittsburgh, 


CHARGE  BATTERY  10c. 


FOR 


Few  new  auto  purchasers  realize  to  what  extent  the  satisfactory  performance  of  their  cars  depends  on  the 
storage  battery,  but  experienced  motorists  know  that  if  a car  is  to  perform  at  100%  efficiency.  Its  starting 
and  lighting  system  must  have  a 100r%  energized  storage  battery. 

F-F  BATTERY  BOOSTER 

Bantam  type  6-6  amp  .6  v.  battery  .$15 
Type  16-8  amp.  6 v.  battery....  24 
Type  166-12  amp.  6 v.  battery....  32 


or  Magnetic  Rectifier  for  110-120 
Volt  60  Cycle  Alternating  Current, 
Bantam  type  12-5  amp.  12  v.  battery. $20 
Tj’pe  112-6  amp.  12  v.  battery...  24 
Type  1612-7  amp.  12  v.  battery...  32 


Type  1626-12  or  7 amperes  in  combination  for  both  6 and  12  volt  batteries..  48 
Shipping  weight  complete  with  Ammeter  and  Battary  Clips.  11  to  15  i>ounds. 
All  outfits  do  the  same  work  except  as  to  time  to  complete  a charge. 

Include  postage  and  insurance  with  remittance  for  parcel  post  shipment. 

Ask  for  bulletin  No.  12  describing  these  and  other  F-F  charging  apparatus  of 
larger  capacities  and  of  other  voltages  and  cycles;  also  Boosters  that  operate 
on  Farm  Lighting  Plants  and  Direct  Current. 

' Write  for  Bulletin  No.  12 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland.  Ohio 


Dept.  W. 


Covering  Theory  and  Practice  of 
Electricity — Radio — Blue  Print  Reading  and 
Wireless  Telephony.  4 in  1 Course.  Our  easy  payment 
plan  places  this  course  within  reach  of  anyone  who  wishes  to  better 
themselves.  Immediate  action  will  assure  you  of  a good  future.  Don’t  delay. 
I7DPF  Auction  tube,  experimental  electrical  outfit,  and  other 
N^^**  apparatus  furnlshecl  each  student.  FREE.  Write  TODAY  to 

CHICAGO  ELECTRICAL  ENGINEERING  CO. 

1000  Diversey  Parkway  Chicago,  III. 


UTTMARKS 

fiAU'nCAtACADEMY 

O^SCH^t 


8 State  St.,  New  York,  N.Y. 

Phone  Bowling  Green  8079 

Complete  instruction  in  radio  operating  in  all  branches 
for  Merchant  Marine.  Ocean  Steamships.  Telegram 
Service.  Special  course  in  Vacuum  Tubes  and  Radio 
Telegraphy.  Preparing  for  Government  Examinations. 

Elementary  and  Advanced  Classes 
Day  and  Evening  Classes 

Write  for  Circular. 


Lighting  Fixtures 

Ready  to  Hang 

(Direct  from  Manufacturers) 

• Completely  wired,  incluiiing  glass- 
ware. New  designs. 

Send  for  catalogue  No.  18 

ERIE  FIXTURE  SUPPLY  CO. 
Sta,  C Erie.  Pa. 


The  ROGERS 

Violet  Ray,  High  Frequency  Generator 

Does  not  burn  out.  No  sparking — therefore  all 
shocks  are  eliminated.  An  ideal  outfit,  fully 
guaranteed  as  to  material  and  workmanship. 

PRICE  COMPLETE  COl?  00 
With  One  Surface  Applicator 
Send  for  free  descriptive  Booklet 
The  Rogers  Electric  Laboratories  Co. 
Dept.  B,  2056  E.  4th  St.,  Cleveland,  Ohio 


ing  smaller  and  smaller  and  necessarily 
longer  and  longer  as  the  metal  goes  thru 
one  swaging  after  another,  until  it  gets 
down  to  a diameter  of  three  hundredths  of 
an  inch.  It  is  now  a metal  that  is  ductile 
and  its  strength  has  increased  with  leaps 
and  bounds  so  that  at  a diameter  of  three 
hundredths  of  an  inch  it  can  stand  a pull 
in  the  proportion  of  215,000  pounds  per 
square  inch  of  its  diameter ! 

But  it  is  still  too  large  for  lamp  filaments 
tho  wound  on  drums  it  appears  hardly 
coarser  than  linen  thread.  So  it  starts 
into  the  process  of  being  drawn  down  by 
successive  stages  thru  diamond  dies  of 
smaller  and  smaller  sizes,  to  any  degree  of 
fineness  needed.  On  the  drawing  machines 
it  unwinds  from  the  feeding  spool,  passes 
thru  a lubricant,  runs  thru  a small  gas  fur- 
nace to  attain  red  heat,  negotiates  the  in- 
finitesimal “eye”  in  the  fragment  of  dia- 
mond clamped  in  its  course,  and  is  wound 
on  a receiving  spool  ready  for  use. 

Various  of  these  fine  sizes  of  tungsten 
wire  are  used  for  lamps  over  a wide  range 
of  powers,  the  finest  of  them  all  being  used 
for  the  tiniest  of  lamps  such  as  “bug- 
lights”  on  automobiles  and  in  flashlights. 
The  diameter  of  this  is  0.004  of  an  inch. 
It  is  six  times  finer  than  human  hair.  The 
original  prest  ingot  16  inches  long  would 
produce  more  than  250  miles  of  such  wire  ! 


I TS^te  ®*Vfl]b2’o  "Wlhflp®®  ! 
I By  O.  C.  ROOS  i 

[ (Continued  from  page  509)  f 


It  is  not  difficult  to  get  proper  speeds 
for  phonographs  by  the  use  of  this  ap- 
paratus and  by  fastening  the  driving  bands 
near  the  nodes  of  the  fork  the  speed  is 
reduced  but  the  torque  is  increased  and 
the  “slip”  is  reduced. 

Fig.  5 shows  one  electrical  method  of 
driving  the  fork.  It  is  self-explanatory. 


Prong  motion. 


Z Z-  Movrab/e  points  of  atiacb- 
meat  of  ctriv/hg  be/f  wh/cb 
mores  point  A'  from  l-Sasforit 
ribrafes. 

r/g.  4 

Fig.  4 — This  Shows  One  of  the  Developments 
of  the  Vibro  Whip  Motor  Principle — the  Belt 
AroumJ  the  Shaft  “S”  Being  Given  Alter- 
nating Pulls  of  the  Desired  Magnitude  by  the 
Two  Prongs  of  a Tuning  Fork,  the  Fork 
Being  Electrically  Driven. 


Fig.S 

Fig.  5 — This  Shows  an  Electrical  Scheme 
For  Driving  the  Tuning  Fork  of  a Vibro 
Whip  Motor,  Which  Is  Self-Explanatory. 
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Upon  the  pressure  and  temperature  de-  ■ 
pends  the  speed  of  reaction.  Also  from  the  | 
speed  of  reaction  depends  equally  the  prod- 
uct of  ammonia.  By  operating,  at  a tem- 
perature of  600  deg.  C.,  uniformly  main- 
tained, 't  is  possible  at  the  cost  of  100 
cubic  meters  of  gas  mixture  for  each  quart 
of  catalyzer  in  one  hour,  to  obtain  the  com- 
bination of  40%  of  gaseous  mixture.  This 
figure  corresponds  to  the  production  of  6 
kilograms  of  ammonia  per  hour  and  per 
kilogram  of  catalyzer.  On  the  other  hand 
the  Badische  Anilin  process  obtains  but  500 
grams  of  ammonia  under  similar  conditions 
with  a pressure  of  200  atmospheres.  These 
500  grams  correspond  to  the  liquefaction 
of  10%  to  12%  of  the  mixture  sent  to  the 
catalyzer.  From  this  it  ’s  evident  that  in 
order  to  secure  the  combination  of  a total 
mixture  of  nitrogen  and  hydrogen,  it  is 
essential  to  return  the  remainder  of  the 
88%  or  90%  gas  thru  the  circulating  sys- 
tem or  to  install  from  8 to  10  catalyzer 
elements  in  series  one  after  the  other.  On 
the  other  hand  Georges  Claude  with  his 
arrangement,  states  that  40%  necessitates 
but  2 or  3 elements  in  order  to  terminate 
the  total  combination. 


DETAILS  OF  THE  PROCESS. 

By  studying  the  accompanying  schematic 
diagram  it  is  a simple  matter  to  follow  and 
understand  the  process  which  produces 
synthetic  ammonia  by  the  Georges  Claude 
method.  Nitrogen  and  hydrogen  are  first 
introduced  into  an  initial  compressor  repre- 
sented by  A,  from  which  it  is  led  to  a sec- 
ond compressor,  B,  where  the  mixture  is 
directed  to  the  super-compressor  C,  which 
further  sends  it  to  a purifier  D,  placed  at 
the  bottom  of  a specially  prepared  well  or 
pit  and  next  to  the  tanks  containing  the 
catalyzers.  The  purifier  cleans  the  mixture 
of  all  trace  of  oxygen  and  then  passes  it 
on  to  the  catalyzer  where  is  effected  the 
combination  that  we  have  already  explained 
under  the  double  action  of  the  pressure  of 
1000  atmospheres  and  a temperature  of  600 
degrees. 

The  ammonia  vapors  are  then  past  thru 
the  serpentine  coils  of  a refrigerator  and 
thus  cooled  by  a simple  circulation  of  cold 
waj;er.  (In  the  Badische  Anilin  process  the 
temperature  necessary  for  this  cooling  pro- 
cess must  be  40  degrees  below  zero).  After 
this  point  the  liquid  ammonia  passes  thru 
a closed  gage  and  thence  to  a distributing 
system  where  it  is  bottled  in  large  stone 
jugs. 

The  remaining  60%  of  uncombined  gas  is 
taken  up  at  a certain  section  of  the  gage 
and  directed  into  a second  catalyzer  ele- 
ment I,  where  40%  of  this  quantity  is  again 
transformed  into  ammonia  and  condensed 
thru  a second  condenser  K.  As  previously 
mentioned  the  ammonia  escapes  to  L,  and 
the  remaining  20%  of  the  mixture  can  be 
returned  to  the  compressor  A or  be  forced 
to  pass  thru  the  cycle  of  a third  catalyzer 
element. 

Thus  we  have  the  general  explanation  of 
the  system  entailing  the  actual  problem 
concerning  the  synthesis  of  ammonia  as  it 
is  accomplished  by  Georges  Claude  and  by 
the  Badische  Anilin  Werke. 

In  conclusion  we  may  add  that  French 
science  has  considerably  increased  the 
transformation  of  ammonia  not  thru  the 
form  of  sulfate  of  ammonia,  but  thru  that 
of  chlorhydrate  of  ammonia,  which  can  be 
obtained  in  a much  more  economical  man- 
ner than  the  former  by  the  simple  process 
of  utilizing  the  chlorine  lost  in  the  soda 
industry  by  the  Solvay  process. 


“What  you  want  to 

know  is  right  here’^ 

That’s  why  machinists  are  buying  the  Starrett  Data 
Book.  It’s  practical.  Just  the  things  you  want  to 
know — and  only  those  things — ready  for  use  when 
you  want  them.  Information  about  cutting  speeds, 
change  gears,  drill  and  tap  sizes.  Screw  and  gear 
cutting,  decimal  equivalents,  etc. — all  in  a handy 
book  that  you  can  keep  in  your  kit  or  carry  in  your 
pocket,  ready  for  constant  reference. 

Bound  in  red  Atholeather,  180  pages.  Size 
X 7.  Price  75c  at  your  hardware  dealer’s  or  direct 
from  us.  Ask  for  Catalog  21  “LE”  too,  it’s  fr6Er 

THE  L S.  STARRETT  COMPANY 

The  World's  Greatest  Toolmakers 
Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  42-70  MASS. 


Motors,  Electrical  Toys  and 
Specialties  Are  Best 

Knapp  Goods  have  stood  the  test  for  29  years.  No  detail  In^a 
construction  has  been  spared  to  make  them  the  best  that  money  9 
can  buy.  The  complete  Knapp  line  includes  Toy  and  Power 
Motors,  Gen- 

knapp:“leader” 


erators  and 
Dynamos.  Spe- 
cialties and 
Novelties  that 
amuse  and  in- 
struct. Fans, 
Rheostats, 
Compasses,  etc. 
And  Knapp 
prices  are  al- 
ways lowest. 
Always  insist 
on  Knapp 
Goods. 


KNAPP  DYNAMO  MOTOR 

Will  electroplate,  charge  storage  batteries,  run  lamps, 
motors,  train  of  cars,  induction  coils, — in  fact,  the  number 
of  experiments  it  can  be  used  for  is  unUmited.  Buns  on 
i to  6 Volts  or  can  be  connected  to  run  on  110  Volta 
throusb  a transformer. 

Price,  Complete,  $9.00 


An  efficient  and  reliable  motor  that  greatly  re- 
sembles the  big  motors  of  real  power  plants. 
Drives  from  either  pulley.  Two  speeds  and  reverse. 
A motor  that  you  will  be  proud  to  own  and  one 
that  will  give  you  unUmited  service. 


Price,  Complete,  $5.00 


Order  to-day.  Or  your  dealer  can  secure  them  for  you.  DESCRIPTIVE  CIRCULAR  and 
CATALOG  of  celebrated  KNAPP  MOTORS  and  Electrical  Specialties  from  lOr  up  mailed 
FREE  on  request. 

KNAPP  ELECTRIC  & NOVELTY  CO.,  523  West  51st  Street,  New  York  City 
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SPECIAL  VACATION  PREMIUM  OFFER 

With  a Year  s Subscription  to  Science  and  Invention  (Electrical  Experimenter)  Qf  Radio  News 


Offer  A price 

Science  and  Invention  $3 .00 

(Electrical  Experimenter) 
for  one  ( 1 ) year  with 

The  How  and  Why  ^-i  7c 
of  Radio  Apparatus 


Offer  C 

Scienceand  Invention 

(Electrical  Experimenter) 
for  one  ( 1 ) year  with 

A Thousamd  and 
One  Formulas 


$4.75 

SPECIAL  PRICE  OFFER,  A or  C,  S3.75 


Offer  B PRICE 

Radio  News  $2.00 

for  one  ( 1 ) year  with 

The  How  and  Why  $1.75 
of  Radio  Apparatus 


$3.75 


Offer  D 
Radio  News 

for  one  ( 1 ) year  with 

A Thousand  and 
One  Formulas 


This  newest  of  Radio 
works,  bound  in  flexible 
velum  and  hand  sewed,  _ 

has  1 60  pages.  Size  of  SPECIAL  PRICE  OFFER,  B or  D,  S2.75 

book  6x9  inches. 


A Laboratory  Handbook 
for  the  Experimenter. 
Bound  in  flexible  velum. 
160  pages.  Size  6x9 
inches. 


Offer  E 

Science  and  Invention 

(Electrical  Experimenter) 
for  one  ( 1 ) year  with 

Wireless  Course  in  20 
Lessons 


REG.  PRICE  Offer  G 

$3.00  Science  and  Invention 

(Electrical  Experimenter) 
for  one  (1)  year  with 

Elxperimental 
Electricity  Course 


$4.25 

SPECIAL  PRICE  OFFER,  E or  G, 


$3.50 


Offer  F 
Radio  News 

for  one  ( 1 ) year  with 

Wireless  Course  in  20 
Lessons 


REG.  PRICE 

$2.00 

$1.25 


Offer  H 
Radio  News 

for  one  ( 1 ) year  with 

Elxperimental 
Electricity  Course 


Book  is  bound  in  flexible 
Velumj  has  160  pp.  Size 
7x12  inches. 


$3.25 

SPECIAL  PRICE  OFFER,  F or  H,  $2.50 


Book  is  bound  in 
flexible  Velum;  has 
160  pp.  Size  5x9  in. 


Offer  K 

Science  and  Invention 

(Electrical  Experimenter) 
for  one  ( 1 ) year  with 
Design  and  Construction  of 
Audion  Amplifying  - Trans- 
formers. 

How  to  Make  Wireless  Send- 
ing Apparatus. 

How  to  Make  Wireless  Re- 
ceiving Appeuratus. 


Reg.  Price 

$3.00 


.95 


$3.95 


Special 

Price'tojoii 


Printed  on  heavy 
paper,  paper  bound.. 
Size  3x7  inehes.. 
Fully  illustrated. 
The  latest  book  out, 


Book  has  1 00  pages. 
Size  5x7  inches. 
88  illustrations. 
Paper  cover  printed, 
in  two  colors. 


Book  has  1 00  pages. 
Size  5x7  inches. 
90  illustrations. 
Paper  bound,  in  two 
colors. 


Offer  L 
Radio  News 

for  one  (1)  year  with 

Same  Books  as  Offer  (K) 


EXPERIMENTER  PUBLISHING  COMPANY,  Inc., 

233  Fulton  Street, 

New  York  City,  N.  Y. 

Dear  Sir: 

I accept  your  offer  . . . .Enclosed  find  $ - . . 

in  payment  of  premFum  and  c ne  year  subscription. 

Name. 
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Astronomy.  Compared  to  the  present 
knowledge  of  the  heavenly  bodies,  but 
precious  little  was  known  in  those  days. 
However,  it  redounds  to  the  credit  of  this 
master  genius  and  inventor  of  antiquity 
that  he  at  least  produced  several  instru- 
ments for  demonstrating  and  measuring  a 
number  of  astronomical  quantities,  such  as 
the  angle  of  the  sun  and  other  heavenly 
bodies  with  relation  to  the  earth ; the  ap- 
parent diameter  of  the  sun,  etc.,  and  the 
angles  subtended  b}'  them  at  the  eye,  and 
he  also  produced  a marvelous  instrument 
in  the  form  of  a sphere,  or  rather  several 
spheres,  operated  by  water  power,  which 
was  so  constructed  as  to  duplicate  the  mo- 
tions of  the  sun,  the  earth,  the  moon  and 
five  planets  then  known  of  the  heavens. 

Cicero  actually  saw  this  contrivance  and 
has  provided  a brief  description  of  it,  stat- 
ing that  it  demonstrated  the  motion  of  the 
moon  and  the  apparent  motion  of  the  sun 
with  such  accuracy  that  it  would  show  the 
eclipse  of  both  the  sun  and  moon.  It  W'as 
said  by  Macrobius  that  Archimedes  discov- 
ered the  distance  of  the  planets,  and  in  the 
sand-reckoner  apparatus  Archimedes  him- 
self describes  the  apparatus  bj'  which  he 
measured  the  apparent  diameter  of  the  sun, 
or  the  angle  subtended  by  it  at  the  eye. 

DEATH  OF  ARCHIMEDES. 

Finally,  after  leading  a life  of  the  high- 
est scientific  endeavor  and  having  con- 
tributed some  of  the  first  and  most  im- 
portant mathematical  and  scientific  litera- 
ture in  the  history  of  the  world,  he  came 
to  a sudden  end.  History  tells  us  that  the 
life  of  the  world’s  first  inventor  ended 
when  the  Romans  captured  Syracuse ; and 
that  he  died  as  he  had  lived — intensely  ab- 
sorbed in  mathematical  contemplation.  It 
is  stated  by  Livy  that,  following  the  cap- 
ture of  Syracuse,  Archimedes  was  found 
intent  on  some  figures  which  he  had  drawn 
in  the  sand,  and  when  he  did  not  answer 
his  questions  he  was  instantly  killed  by  a 
Roman  soldier,  who  did  not  know  who  the 
master  was. 

According  to  history,  it  is  said  that  Ar- 
chimedes had  requested  his  friends  and 
relatives  to  place  upon  his  tomb  a monu- 
i ment  in  the  form  of  a cylinder  circum- 
scribing a sphere  within  it,  and  bearing  the 
inscription  giving  the  ratio  which  the  cyl- 
inder bore  to  the  sphere.  From  this  w^e 
may  infer  that  Archimedes  himself  prob- 
ably _ regarded  the  discovery  of  this  ratio 
as  his  single  greatest  achievement. 

When  Cicero  was  quaestor  in  Sicily  (in 
the  year  75  B.  C.),  he  found  the  tomb  of 
Archimedes  near  the  Agrigentine  Gate 
overgrown  with  thorns  and  briers.  “Thus,” 
says  Cicero,  “would  this  most  famous  and 
once  learned  city  of  Greece  have  remained 
a stranger  to  the  tomb  of  one  of  its  most 
ingenious  citizens  had  it  not  been  discov- 
ered by  a man  of  Arpinum.” 

I It  is  to  be  regretted  that  we  do  not  have 
a better  and  more  complete  history  of  the 
life  and  of  the  works  and  inventions  of 
the  Great  Archimedes,  but,  altho  some  of 
i his  useful  and  important  works  may  have 
ji  perished,  it  is  quite  probable  that  these 

t cover  mostly  details  of  his  various  mathe- 
I,  matical  and  practical  devices ; and  it  is 

thought  that  all  of  his  most  valuable  me- 
chanical discoveries  have  been  preserved 
doM'n  thru  the  ages. 


“Good  Bye,  Boys!” 

“Today  I dropped  in  for  a last  word  with  the  boys  at  the  office.  And  as  I saw 
om  and  Dave  there  at  the  same  old  desk  it  came  to  me  suddenly  that  they  had 
een  there  just  so  the  day  I came  with  the  firm  four  years  ago. 

“When  I started  here  I was  put  at  a desk  and  given  certain  routine  things  to 
do.  It  was  my  first  job  and  I took  it  as  a matter  of  course.  But  after  a few 
months  I began  to  realize  that  I was  nothing  but  a human  machine — doing  things 
that  anyone  could  do  and  that  I couldn’t  expect  to  advance  that  way. 

"So  I had  a talk  with  the  manager  and  I’ll  never  forget  what  he  said.  ’It  you  want  to  get 
ahead,  put  in  some  of  your  spare  time  getting  special  training  along  the  line  of  your  work.  We 
want  men  who  care  enough  about  their  future  not  only  to  do  their  work  well  but  to  devote  part 
of  their  spare  time  to  preparation  for  advancement.’ 

"That  very  night  I wrote  to  Scranton  and  a few  days  later  had  started  studying  evenings  at 
home.  Why.  do  you  know,  it  gave  me  a whole  new  interest  in  our  business  ? In  a few  months 
I was  given  more  important  work  and  more  money.  Since  then  I’ve  had  three  increases,  six 
months  ago  I was  put  in  charge  of  my  department,  and  now  my  big  chance  has  come — I’m  to  be 
manager  of  our  Western  branch  at  $5,000  a year! 

' "Tom  and  Dave  could  never  see  any  sense  in  my  studying  nights— they  said  eight  hours  a day 
was  enough  for  any  man  to  be  bothered  with  r — t**ii  out  here  — — = 

business.  They_  had  the  same  chance  I had — INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  6246,  SCRANTON,  PA, 


□ EhECTRICAL  ENGINEER 
3 Electrician 

D Electric  Wiring 

□ Electric  Lighting 

□ Electric  Car  Rar.ntng 

U Heavy  Electric  Traction 

□ Electrical  Draftsman 
Electric  Rlaoblne  Designer 


they  could  have  been  big  men  in  the  firm  today. 

But  they  stood  still  while  I went  up  to  one  of  the  i 
best  jobs  in  our  business.  It  just  shows  what 
spare  time  training  will  do.”  * 

Every  day  men  who  have  let  the  International  I 
Correspondence  Schools  help  them  are  moving 
up  to  more  responsible  positions  and  bigger  sal- 1 
aries.  Clerks  have  become  advertising,  sales  I 
and  business  managers;  mechanics  have  become  I 
foremen,  superintendents  and  engineers;  car-| 
penters  have  become  architects  and  contractors; , □ Telegraph  Expert 
men  and  boys  have  risen  from  nothing  at  all  to  • □ Practical  Telephony 
splendid  positions  of  responsibility— because  in  : □ meoiianioai,  engineer 
spare  hours  at  noon  and  night  they  have  learned  j Q Mechanical  Draftsman 
to  do  some  one  thing  well.  g Jwp  Drthaman 

If  yof/want  to  make  more  money,  show  yourl  □ Machine  Shop  Practice 
employer  you’re  trying  to  be  worth  more  money.  * H 
If  you  want  a bigger  job.  show  him  you’re  will- 1 g keying  and  Mappi^ 

ing  to  prepare  for  it.  I 

There’s  a simple  easy  way  to  do  it.  For  29 1 
years  the  International  Correspondence  Schools  * 
have  been  training  men  and  women  right  in  I 
their  own  homes  whenever  they  had  a little  time  I 
to  spare.  More  than  two  million  have  stepped  i 
up  in  just  this  way.  More  than  100,000  are  study- 1 
ingnow.  Ten  thousand  are  starting  every  month. . 

Can  you  afford  to  let  another  priceless  hour] 
pass  without  finding  out  what  the  I.  C.  S.  can  do  ■ 
for  you?  Here  is  all  we  ask— without  cost,  with- 1 
out  obligating  yourself  in  any  way,  mark  andi 
mail  this  coupon.  I 


Explain,  without  obligating  me,  how  I can  qualify  for 
the  position,  or  in  the  subject,  belore  which  I mark  X* 


□ MINE  FOIIEM’N  ORENiru 

□ ARCHITECT 

O Arcbiteotnral  Draftsman 

□ PLUMBING  AND  HEATING 

□ Sheet  Metal  Worker 

□ Navigator 


Present 

Occupation. 


□ UlTEMIOAL  ENGINEER 

□ SALESMANSHIP 

□ ADVERTISING  MAN 
D Show  Card  Writer 

□ Outdoor  Sign  Painter 

□ RAILROADER 

□ ILLUSTRATOR 
_ DESIGNER 

□ BUSINESS  MANAGEMENT 
_ Private  Secretary 

□ BOOKKEEPER 

□ Stenographer  and  Typist 

□ Cert.  Pub.  Accountant 

□ Traffic  Management 

□ Commercial  Law 

□ GOOD  ENGLISH  ^ 

Q Common  School  Subject# 

□ CIVIL  SERVICE 

□ Railway  Mail  Clerk 

□ STATIONARY  ENGINEER 
Q Textile  Overseer  or  Snpt» 

□ AGRICULTURE  (□  Spanish 

□ PonltryRalslng  ■□  French 

□ Antotcoblles  !□  Italian 


Street 
«iiid  NOm 


.State^ 


YOUR FUTURE 


□D  EARNED  BY  YOUNG 
^ARTIST IN 2 DAYS 


Conscientious,  careful  training  by  members  of  our 
Faculty  made  this  possible.  You,  too,  should  succeed. 

Earn  $50,  $75,  $100  a week  and  more 

world  pays  big  prices  for  good  designs 
and  illustrations.  Learn  to  draw  during  your  spare  time 
ny  the  ‘bederal’'  home-study  method — endorsed  by  high 
authorities.  Easy  to  learn,  easy  to  apply.  Send  Oc  in 
^ stamps  today  for  “Your  P''uture."  a beautiful  new  .'»fi-page 
hook  which  explains  every  step.  State  age  and  occup’ition 
Federal  School  of  Commercial  Designing,  528  Warner  Bld^.,  Minneapolis,  Minn. 
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New.  thin  model 
Eiffin  watch, 
ranted  movement 
In  14-kt.i;o)d-iiii- 
ed  case,  2U-;ear 
guarantee. 


Decide  for  yoor- 
self.  If  you  keep 
It.  this  beautiful 
high  class  watch 
may  be  paid  for 
at  less  than  7 
cents  a day. 

Chain 
and  Knife 
FREE 

A 14-kt.  gold  fill- 
ed knife  and  chain 
absolutely  free 
with  this  offer. 
State  if  you  wish 
a Waldemar. 
(shown  1 n cut). 
Dickena.  er  Teat 
chain. 


Less  Than  7c  a Day 


If  you  are  pleas-'d  when 
the  watch  comes  send  only 
S5.50  US  first  payment. 
Then  wear  the  watch  for 
tenfulldays.  Ifyoudonot 
consider  it  the  greatest 


value  in  America,  return 
It  at  our  expense  and  your 
deposit  will  be  refunded 
immediately.  If  you  de- 
cide to  buy.  send  $2.00  a 
month  until  $22.60  is  paid. 


Order  Today 
—On  Trial 


Remember,  you 

are  not  obligated 
to  buy  when  you  j 
order  o n trial. 
Just  send  your  I 
name  and  ad-  | 
dress.  No  r ^ 
ipe  or  annoyance.  State  which  chain  yon  wish  This 
aer  limited.  Act  now.  Send  your  name  to  Dept.  88-G* 


Oar  128“paq9  catalog  Bhows  more  than 
SOOO  bargains  in  Diamonds,  Watches 
end  Jewetrjf  Writs  for  it  A/OM'. 

J.M.LYON<&CO.,J 


Maiden  Lane 
NewYork,N.Y. 


Would  Not  Part 
with  it  for  $10,000 

So  writes  an  enthusiastic, 
customer.  In  like  manner 
100,000  people  who  have  worn 
serve  your  body  and  life  first. 

The  Natural 
Body  Brace 

Overcomes  WEAKNESS  and 
ORGANIC  AILMENTS  of 
WOMEN  AND  MEN. 

D^elops  erect,  graceful  figure. 

firings  restful  relief,  com- 
fort. ability  to  do  things, 
health  and  strength. 

Wear  It  30  Days  Free 
at  Our  Expense 


For 

Chil- 

dren 

Also 


Does  away  with  the  strain  and  pain  of  standing  and 
walking:  replaces  and  supports  misplaced  internal 
organs;  reduces  enlarged  abdomen;  straightens  and 
strengthens  the  back;  corrects  stooping  shoulders; 
develops  lungs,  chest  and  bust;  relieves  backache, 
curvatures,  nervousness,  ruptures,  constipation. 
Comfortable  and  easy  to  wear. 


Keep  Yourself  Fit 


Write  today  for  illustrated  booklet,  measurement 
blank,  etc.,  and  read  our  very  liberal  proposition. 


HOWARD  C.  RASH,  Pres.  Natural  Body  Brace  Co. 

286  Basb  Building  SAUNA,  KANSAS 


The  Electric  Safety  Razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a gentle  massage. 
Can  be  used  with  or  without  electric  current. 

All  users  of  the  Lek-Tro  Shav  speak  well  of  it 

A barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  Its  equal. " 

■JA  home  user  says — "The  most  pleasing  shave  I ve 
ever  had  in  mv  life.  Shaves  my  face  closer  than  I 
ttsed  to  shave,  but  there  is  no  after  irritation  or  ill 
effects  as  I usually  get  from  another  razor." 

No.  I Made  for  use  from  Light  Socket. 

No.  2 Made  for  use  from  Dry  Battery. 

Write  for  illustrated  circular  describing  Lek-Tro- 
iShav  Safety  Razor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

Dept.  122,  Council  Bluffs,  Iowa 

I 


Science  and  Invention  for  September,  1920 


I j 

[ 1 

I {Continued  front  page  540)  | 



lamp  while  we  compare  notes.  There  are 
miniature  spotlights  at  your  elbows  on 
each  chair  for  note  reading  during  the 
projection  of  the  exposures.  If  you  want 
the  first  two  pages  again  we  can  have  them 
instantly.  In  this  way  we  can  study  all  the 
work  simultaneously,  instead  of  succes- 
sivelj^  and  save  valuable  time.”  (The  four 
work  for  an  hour,  doing  everything  that 
two  men,  with  craned  heads  and  cricks  in 
their  necks,  not  to  mention  a mounting 
irritation  in  their  hearts,  would  have  done 
at  10  per  cent  efficiencj',  at  the  public 
library  in  one-half  day.  They  are  all  re- 
laxed bodily,  but  alert  mentally  and  awa>- 
from  the  maddening  and  unwashed  crowd.) 
* * * 

The  above  is  not  pure  imagination,  but 
is  based  on  actual  apparatus  on  the  market, 
in  1920,  which,  with  a little  modification 
and  a real  service  system,  combined  with  a 
wide-awake  propaganda,  can  be  made  into 
a revenue-producing  service  bureau.  Such 
a bureau  would  supply  homes  and  societies 
with  direct  copies  of  sketches,  view's, 
colored  or  uncolored,  of  rare  or  out-of-print 
objects,  documents,  clippings,  etc.,  in  the 
first  place.  Second,  a resume  service  would 
furnish  valuable  material  accumulated  dur- 
ing a business  deal  by  technical  men,  or  in 
the  case  of  students,  during  the  college 
term.  In  the  latter  case  at  least  25  per  cent 
of  the  students  disarrange  or  lose  their 
notes.  For  "quizz”  and  “cram”  work,  or 
for  just  plain  review  lecture,  its  advantages 
need  not  be  dwelt  upon  further. 

Third,  prevent  the  rush  in  libraries  for 
really  important  patent  evidence  by  putting 
on  the  market  at  48  hours’  notice  any  out- 
of-print  patents. 

Fourth,  would  flatter  authors  of  rare  and 
privately  circulated  books  by  multiplying 
their  circulation  tenfold.  It  is  necessary 
todaj'  to  take  the  Touriscope,  Movette, 
Pathescope,  Aminatograph,  or  other  ap- 
paratus using  film  instead  of  glass  slides 
and  adapt  it  in  a special  manner  for  rapid 
step-by-step  photo  and  projecting  work  with 
small  cliches,  20  by  16  millimeters.  The 
large  size  has  no  particular  advantages  for 
this  kind  of  work,  at  least  on  documentary 
comparisons. 

When  one  witnesses  the  fact  that  six 
seconds,  and  this  is  A1  service  today,  are 
necessary  for  a single  photostat  copy,  cost- 
ing 20  cents  to  40  cents  a page,  and  men- 
tally compares  it  with  the  above  outlined 
possibilities,  it  brings  a picture  of  very 
attractive  future  developments  to  the  mind 
in  the  way  of  improvements  inevitably  on 
their  way  to  accomplishment. 

Who  will  reap  the  intellectual,  cultural 
and  financial  harvest  from  this  seed? 


AIRMEN  TEST  FIREPROOF  AIR- 
PLANE. 

Turning  themselves  into  a flaming  comet, 
Aviators  Kerwood  and  Campbell  gave  del- 
egates attending  the  Third  Pan-American 
Aeronautic  Congress  at  Atlantic  City  a 
thrill  in  testing  a new  preparation  for  fire- 
proofing airplanes. 

The  tw'o  flyers  donned  special  suits  paint- 
ed with  the  preparation,  and  then  permitted 
mechanicians  to  spray  them  w'ith  gasoline. 
They  climbed  aboard  and  then  the  airplane, 
similarly  “drest,”  was  touched  off  with 
matches  at  the  same  time  flame  w'as  ap- 
plied to  the  aviators. 

The  plane  was  then  sent  careening  into 
the  air  and  for  five  minutes  anxious  spec- 
tators watched  the  blazing  ship  shooting 
like  a star  until  the  flames  had  burned 
themselves  out.  When  the  descent  was  made 
neither  the  aviators  nor  the  machine  had 
sustained  any  damage  except  for  the  soot. 


Banner  Storage  Batteries 


Mean  less  initial  expense  and  real  guaranteed  service. 
It  is  essentially  important  to  dealers  as  well  as  auto- 
mobile owners  to  select  a dependable  battery.  Our 
batteries  are  positively  new  and  guaranted  in  writing 
for  18  months,  which  means  that  you  get  that  much 
service  or  we  will  repair  same  free  of  charge.  We 
offer  you  economy  and  ser\ice.  Compare  our  prices 
with  others  and  be  convinced  of  a saving  of  507c- 


' $18.00 

® $22.00 

6 volt.  13  plate  itOC  HH 
100  amps. 

12  volt,  7 Plate  ^30.00 

12  volt,  9 plate  $35.00 


Shipments  made  within 
three  hours  of  the  re- 
ceipt of  order.  Deposit 
required  to  defray  ship- 
ping expenses.  2%  dis- 
count if  remittance  in 
full  accompanies  order. 

Battery  Supplies  and 
Equipment.  Write  for 
Catalog.  D isco  u nt  to 
Dealers. 


BANNER  BATTERY  CO.,  INC.,  ,!?i?cAGo!'fLLt’No''is 


Put  the  proper  power  and 
pressure  back  of  your  wireless 
outfit  by  installing  the  PACK- 
ARD. Built  and  designed  like 
our  large  power  transformers 
to  give  continuous  service. 

Distances  of  4 50  to  90  0 
miles  are  common  among 
PACKARD  owners. 

High  voltage  is  one  of  the  rea- 
sons for  PACKARD  perform- 
ance. Make  it  work  for  you. 

Write  U8  about  your  wireless  problems  and  for 
illustrated  Transformer  Bulletin. 


IIARN  engineering 


Regular  Year  Term  Starts  September  15th 
Kxpert  electrical  engineers  are  being  paid  fabulous  salaries 
— thousands  needed  today.  We  give  you  personal  and 
thorough  training — practical,  technical  courses  3 months 
to  2 years  under  expert  engineers  in  electricity,  steam, 
gas.  auto,  armature  winding,  drafting,  etc.  Extensive  la- 
boratory and  shop  equipment.  Not  a trade  school.  Train- 
ing is  condensed — If  your  time  Is  limited,  (Xime  to  the 
Finlay  Engineering  College — only  one  of  its  kind  in  the 
West.  Day  and  night  sessions — enroll  anytime.  Write  for 
FREE  catalog,  a post  card  will  do. 

FINLAY  ENGINEERING  COLLEGE 
1003  Indiana  Ave.  Kansas  City,  Mo. 

Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

5000  Graduates  making 
good.  Catalog  Free. 
Cleveland  Automobile  School,  1807  E,24lhSt.,CleveUn<l,  0. 


VIOLINISTS! 

NEW  DISCOVERY  STARTLES  WORLD.  Learn  easily 
how  to  make  a violin  actually  talk.  Greatest  oppor- 
tunities, for  tlus  is  absolutely  new.  Travel  and  teach 
others.  Results  positively  guaranteed.  Price  of  (com- 
plete instructions.  '‘How  to  Make  a Violin  Actually 
Talk,”  reduced,  for  a very  limited  time  only,  to  $’1.00. 
Sen<i  your  order  now — today,  before  my  regular  price 
($5.00)  goes  into  effect  again.  Address; 

LEO  J.  AWAD,  SHENANDOAH,  PA. 


PIGEONS  PAY 


They  build  their  own  nests  and 
work  for  you  1 1 months  in  the 
^ year.  A few  good  pair  of  pigeons 
now  will  bring  you  a good  sized, 
profitable  squab  farm  next  season. 
W rite  today  for  circular, 

PIGEON  SDPPLV  HODSE.  P.O.  Box  25 1 . Hanover.  Pa. 


SELENIUM  CELLS 

Made  by  entirely  new  process.  Highly  sen- 
sitive and  quick-acting.  Suitable  for  all  ex- 
periments. From  $5  up. 

Write  for  Catalog 

Selenium  Laboratories 

Good  Ground,  Long  Island,  N.  Y. 


TELEGRAPHY 

(Both  Morse  and  Wireless)  and  RAILWAY  ACCOUNTING 
taught  thoroughly  and  quickly.  Big  salaries  now  paid. 
Great  opportunities  for  advancement.  Oldest  and  larges^ 
school;  established  46  years.  Endorsed  by  Telegraph,  Rail- 
way. Radio,  and  Government  officials.  Expenses  low — 
opportunities  to  earn  large  portion.  Catalog  free. 


DODGE'S  INSTITUTE 


A Straeti  Valparalsot  Ind. 
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PAEENTi 

/ADVICE 


E.datedl 


In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  “Patent  Advice” 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written  on. 


IMPORTANT  NOTE  TO 
CORRESPONDENTS 

We  receive  from  thirty  to  fifty  letters 
requesting  advice  on  patents  every  month. 
Due  to  lack  of  space,  even  tho  condensing 
this  department  into  the  smallest  type,  we 
can  only  publish  from  eight  to  ten  letters, 
with  their  answers,  monthly.  Obviously 
we  are  falling  back  further  and  further, 
and  it  looks  as  tho  we  will  never  be  able 
to  publish  all  the  requests. 

For  this  reason  we  would  urge  corre- 
spondents to  avail  themselves  of  our 
special  service,  as  outlined  above.  In 
that  case  an  immediate  answer  will  be 
assured. 

EDITOR. 


PHONOGRAPH. 

(405)  Roy  M.  Weaver,  Ashtabula,  Ohio,  says: 

Enclosed  is  a diagram  of  an  idea  which  came 
into  my  mind  when  trying  to  regulate  the  volume 
of  the  sound  on  our  phonograph  which  now  has 
no  way  of  doing  it. 

The  idea  is  to  have  a sort  of  damper,  such 
as  you  would  find  in  a stove  pipe.  E is  that 
part  of  the  arm  which  fastens  to  the  sounding 
box.  D is  the  movable  arm. 

B is  the  damper  or  shut  off.  A is  a small  knob 
for  turning  the  shut  off.  C is  the  shaft  which 
has  on  that  end  a washer  and  lock  nuts.  F is 
a spring  used  for  holding  the  shut  off  from 
jarring.  When  the  shut  off  is  open  it  will  set  as 
shown  in  the  drawing.  When  closed  it  will  be 
flat  side  up  and  thus  shut  off  the  sound. 

A.  There  are  four  or  five  phonographs  on  the 
market  at  the  present  day  incorporating  the  same 
idea  which  you  suggest.  One  phonograph  having 
practically  the  same  identical  thing  suggested  in 
your  letter. 

Another  company,  the  Aeolian  Co.,  making  one 
having  a flexible  cable  leading  to  the  damper, 
by  means  of  which  the  intensity  of  the  sound 
can  be  regulated  eight  to  ten  feet  away  from  the 
instrument  itself. 

The  device  itself  is  by  no  means  new,  and  we 
do  not  believe  that  you  could  obtain  the  patent 
on  the  same. 


DRAWING  PAPER. 

(406)  Lewis  H,  Phillips,  Highlands,  N.  J., 
writes: 

I am  greatly  interested  in  the  department, 
‘‘Patent  Advice,*’  and  below  describe  a new  kind 
of  drawing  paper  on  which  I would  like  to  have  i 
your  advice  as  to  its  patentability. 

The  average  drawing  paper  has  a plain  edge. 
If  a draftsman  wishes  to  draw  a straight  line  down 
the  centre,  he  must  first  measure  in  from  the 
edges.  Now,  with  a busy  draftsman,  time  is  quite 
valuable.  My  suggestion  is — have  the  ends  and 
edges  divided  into  inches  and  fractions  of  inches. 
Now,  for  instance,  a draftsman  wishes  to  draw  a 
parallel  line  three  inches  from  the  edge.  Instead 
of  measuring  from  the  edge  all  he  has  to  do  is  to 
set  his  T square  on  the  3 inches  and  ^ draw. 
Therefore  you  can  readily  see  that  if  this  idea  is 
patentable  it  would  be  a great  timesaver. 

A.  Your  idea  is  a good  one  and  really  prac- 
tical. Whether  or  not  a patent  would  be  granted 
on  the  same  is  hard  to  say,  as  ruled  paper  of  all 
kinds  have  been  patented  and  patents  on  the  same 
have  long  expired. 

Tlius,  square  paper  marked  off  in  inches  at  both 
ends  and  ruled  with  light  yellow  rulings  needs 
but  to  have  a plain  ruler  in  order  to  get  squares 
and  other  lines  either  at  right  angles  to  each 
other  or  on  the  oblique  of  45  degrees.  We  be- 
lieve it  would  pay,  however,  to  have  a search  con- 
ducted. 


found  oftentimes  it  is  on  the  floor  in  a crushed 
condition.  My  idea  is  to  have  a little  chalker 
to  be  either  placed  on  the  ceiling  or  it  can  be 
placed  on  the  wall  at  about  a 30*^  angle  with 
same.  Now,  the  shaft  or  plunger  which  turns  the 
chalk  is  simply  the  same  thing  as  you  see  in  these 
screwdrivers  that  turn  upon  being  pushed;  the 

spring  pushes  the  chalk  down  again  after  it  has 
reached  the  extent  of  its  travel.  The  chalk  which 
is  to  be  used  must  be  round  and  the  little  clips 
that  hold  the  chalk  work  eccentric,  and  the  edges 
that  bear  in  the  chalk  are  sharp.  All  the  dust 

that  falls  off  the  chalk  drops  to  the  bottom  and 

this  can  be  removed  when  new  chalk  is  put  in. 
This  is  a feature  that  makes  for  cleanliness  of 
both  the  floor  and  your  self  and  would  be  appre- 
ciated in  the  private  home. 

A.  Altho  your  idea  seems  very  feasible  and 

practical,  we  do  not  believe  that  the  explo.itation 
of  the  same  would  net  a material  income  for  the 
simple  reason  that  the  cost  of  manufacture  would 
be  greatly  prohibitive  when  other  similar  devices 
now  on  the  market  are  taken  into  consideration. 

One  device  which  we  refer  to  consists  of  a little 
holder  into  which  the  chalk  is  inserted.  This 
holder  is  suspended  from  the  ceiling  by  a little- 
reel-like  mechanism  so  that  when  the  chalk  is  re- 
leased the  reel  rolls  up  again  replacing  the  chalk 
to  .its  former  suspended  position.  The  advantage 
of  this  device  is  that  the  individual  can  move 
about  thf  table  still  holding  on  to  the  chalk,  which 
obviously  in  your  case  he  could  not  do. 

In  addition,  a pool  player  likes  to  wiggle  the 
chalk  around  on  the  end  of  the  cue,  another  fea- 
ture which  your  device  would  not  permit.  In  this 
manner  perfect  chalking  of  the  edge  at  the  end 
of  the  cue  is  insured  in  the  regular  way  presently 
in  use,  whereas  your  device  would  not  permit  this. 

Thirdly,  we  do  not  see  how  your  device  would 
prevent  the  chalk  from  falling  to  the  floor  if  the 
same  were  screwed  into  a low  ceiling,  as  all  cues 
are  not  the  same  size,  and  the  opening  in  funnel 
end  would  have  to  be  large  enough  to  accommo- 
date the  thickest  cue  and  when  a thin  cue  was 
placed  into  the  opening  the  chalk  would  neverthe- 
less fall  to  the  floor. 

The  inserting  of  the  chalk  is  likewise  quite 
bothersome,  making  it  impractical  for  poolroom 
use  as  invariably  something  is  desired  which  is 
instantaneous  in  its  action.  Because  of  these  rea- 
sons we  would  not  advise  a patent  on  this  device. 

STAIR  MOTOR. 

(408)  Ernest  M.  Fletcher,  Montreal  P.  O., 
writes: 

I have  always  thought  that  it  was  almost  im- 
possible to  get  something  for  nothing;  today  I 
read  three  articles  ,in  one  of  the  Electrical  Ex- 
perimenters on  that  old  gag,  “perpetual  motion”; 
a thought  came  to  me.  Why  not  make  use  of  the 
stairs  that  are  climbed  by  so  many  people — make 


BILLIARD  CHALK. 

(407)  H.  A.  Griffin,  Akron,  Ohio,  says: 

In  poolrooms  and  clubs,  etc.,  where  billiard  and 
pool  tables  are,  I have  noticed  that  chalk  can 
never  be  found  readily  and  when  it  is  finally 
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them  do  a little  useful  work  besides  getting  to 
the  top  or  bottom.  Get  something  out  of  tnem 
for  nothing. 

Enclosed  is  a rough  sketch  which  will  give  you 
my  idea. 

Take  four  steps  for  an  example.  Each  step 
can  sink  one  inch  but  is  returned  to  its  original 
position  by  springs  supporting  it  after  the  weight 
is  released.  As  the  step  No.  1 sings  it  pushes  on  a 
lever.  This  works  a ratchet  which  turns  a shaft 
geared  to  a motor  which  supplies  the  battery  with 
current.  Likewise  the  same  on  the  other  steps. 

So  we  have,  if  a person  of  144  pounds  weight 
ascends 

144 

Step  1 = X 8 = 96  ft.  lbs. 

12 

144 

Step  2 = X 6 - 72  ft.  lbs. 

12 

144 

Step  3 =: X 4 --  48  ft.  lbs. 

12 

144 

Step  4 ^ X 2 24  ft.  lbs. 

12  

240  ft.  lbs.. 

If  500  people  went  up  the  steps  in  a day.  mak- 
ing the  return  trip,  that  would  make  240  X .500  X 
2=1.240,000  ft.  lbs,  representing  practically  8 

ir.  p. 

If  more  steps  were  connected  up  to  other  levels, 
say,  only  20  steps  in  all,  that  would  mean  40  11.  P. 

40  //.  P.  for  noth'ng  on  a small  scale  all  gone 
into  the  batteries.  Could  be  used  to  advantage. 
What  do  you  think? 

A.  In  the  December  (1916)  issue  this  magazine 
issued  a ‘‘phoney^  patent'^  on  the  self-same  device 
which  you  have  just  described.  The  idea  is  quite 
clever,  hut  we  would  ask  you  whether  you  would 
like  to  travel  up  40  steps  ten  times  a day.  making 
400  steps.  Then  again,  each  of  these  steps  would 
carry  your  weight  downward  two  inches,  making 
you  clind)  a total  of  800  inches  more  than  neces- 
sary. If  each  step  were  8 inches  high,  you  have 
climbed  100  more  steps  than  you  would  otherwise, 
and  if  you  knew  that  someone  also  were  deriving 
power  by  you  having  expended  100  steps  more  per 
day,  like  the  old  treadmills,  we  are  quite  sure  you 
and  everyone  would  obiect.  Outside  of  this,  the 
up-and-down  motion  while  climbing  such  stairs 
would  be  very  fatiguing  and  extremely  annoying. 

Here  is  another  scheme  similar  to  yours.  In  the 
large  department  stores  we  have  moving  stairways. 
Why  not  just  put  a governor  on  this  stairway  and 
have  it  on  very  good  rollers  so  that  a person 
standing  upon  it_  would  carry  the  stairway  down 
with  his  own  weight.  Of  course,  it  could  not  run 
more  rapidlv  than  the  governor  would  allow.  This 
device  could  be  coupled  to  a generator.  All  this 
energy  could  be  put  into  storage  batteries  to  op- 
erate other  electric  motors  about  the  store. 


STREET  CAR  INDICATOR. 

(409)  L.  J.  Klink,  Valparaiso,  Ind.,  says: 

In  your  opinion  would  a device  that  indicates 
the  next  stopping  place  of  a street  car  be  worth  ; 
developing  and  patenting?  i 

What  T have  in  mind  is  a sign  placed  in  a con- 
spicuous place  in  the  front  of  the  car  telling  the  | 
block  number,  street  or  important  establishment  i 
(like  L nion  Station)  that  the  car  will  step  at  next. 
Tor  instance,  if  you  were  going  south  on  a Broad- 
way car  in  St.  Louis  and  wanted  to  get  off  at 
Pine  St.,  after  the  car  started  from  Olive  fthe 
first  street  north)  the  sign  would  indicate  “Pine 
St.”  You  would  have  a whole  block  to  ring  and 
get  to  the  door. 

WTiile  living  in  St.  Louis  I have  noticed  much 
uneasiness  among  the  passengers  to  know  just 
where  they  were  and  when  to  get  off.  In  fact, 

I have  been  “carried  by”  very  often  myself.  The 
conductors  are  supposed  to  call  the  name  of  the 
street  but  they  seldom  do  and  are  not  always  un- 
derstood w'hen  they  do. 

Such  a device  can  readily  be  developed  that  will 
always  indicate  the  correct  place  regardless  of  the 
.irregularity  in  the  length  of  the  blocks  or  dis- 
tances between  stops  or  whether  the  car  passes 
stops  or  stops  at  every  corner. 

T do  not  know  whether  a device  of  this  char- 
acter was  ever  placed  on  the  market  or  not.  How 
could  I find  out. 

Kindly  give  your  opinion  as  to  the  commercial 
aspect  of  such  a device. 

A.  Your  idea  is  a very  old  one  and  several 
hundred  patents  have  been  issued  on  such  de- 
vices. If  you  can  overcome  the  following  objec- 
tions which  have  been  placed  upon  similar  appli- 
ances of  this  nature  by  the  traction  car  companies, 
you  will  have  a valuable  invention. 

The  device  must  not  be  manually  operated,  but 
must  be  entirely  automatic.  It  must  not  have  a 
trip  on  the  streets  or  something  similar  hung  be- 
side the  overhead  conductor  or  the  underground 
conductor.  No  changes  must  be  made  in  present 
rail  installments.  It  obviously  will  not  work  if 
geared  to  the  wheels,  as  many  times  in  starting 
the  wheels  slip  considerably.  Pain,  snow  or  sleet 
must  not  interfere  with  the  operation  of  the  de- 
vice. 

If  your  device  can  live  up  to  the  objections  just 
given,  we  do  not  see  why  the  same  could  not  be  i 
patented  and  be  accepted  immediately.  1 
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supported  on  self-supporting  steel  towers, 
each  400  feet  in  height,  with  the  wires  sus- 
pended at  the  top  between  150-foot  cross 
arms.  Each  of  the  six  antennas  will  have 
twelve  towers,  forming,  so  to  speak,  the 
spokes  of  a giant  wheel  fashioned  out  of 
seventy-two  miniature  replicas  of  the  fa- 
mous Eiffel  Tower  in  France.  Five  of  these 
antennae  spokes  will  be  used  for  regular 
service,  while  the  sixth  is  reserved  for 
emergency  operation. 

Far  more  impressive  than  physical  ap- 
pearance, however,  will  be  the  things  the 
eye  cannot  encompass.  Appreciate,  that  in 
the  wires  forming  each  spoke  of  the  gigan- 
tic wheel  there  will  be  generated  a power 
equal  to  the  greatest  of  present  day  trans- 
oceanic wireless  stations ; then  comprehend, 
iif  you  can,  the  fact  that  all  five  of  these 
powers  can,  if  desired,  be  combined  into 
one,  for  signaling,  A telegraphic  signal 
created  out  of  such  tremendous  electro- 
magnetic energy  could  encircle  the  entire 
globe ! 

RADIO  TELEPHONE  AS  WELL  AS 
TELEGRAPH. 

But  that  is  not  all.  The  apparatus  and 
system  which  will  be  installed  for  each  of 
the  five  units  will  be  the  same  as  that  at 
present  in  the  New  Brunswick  (N.  J.) 
station,  from  which  the  voice  of  Secretary 
of  the  Navy  Daniels  was  carried  to  Presi- 
dent Wilson  when  he  was  at  sea  aboard 
the  U.  S.  S,  George  Washington.  In  a 
number  of  experimental  tests  the  voice  has 
been  carried  by  this  radio  telephone  over 
distances  of  2,500  miles  from  complete  suc- 
cess. This  leads  us  to  state  very  definitely 
that  before  long  a direct  wireless  telephone 
service  will  be  established  with  foreign 
countries. 

The  generation  of  the  energy  required  to 
span  thousands  of  miles  will  be  effected  by 
Alexanderson  alternators,  which  have 
made  it  possible  to  carry  the  radio  signals 
thru  space  by  continuous  wave  trains,  in- 
stead of  by  the  interrupted  or  discontinuous 
waves,  generated  by  systems  using  the  old- 
time  ‘‘spark  discharge”  apparatus.  So 
efficient  and  reliable  has  the  Alexanderson 
200-kilowatt  alternator  installed  at  New 
Brunswick  proven  itself  that  leading  radio 
experts  of  Europe  have  made  special  trips 
of  investigation  to  the  United  States  to 
view  its  performance. 

TEN  200  KILOWATT  ALTERNATORS  TO  BE 
USED. 

Now  this  already  famous  single  machine 
is  to  be  duplicated  and  installed  in  the  New 
York  Radio  Central  Station ; but  this  time 
there  will  be  two  200-kilowatt  machines 
for  each  transmitting  station — ten  in  all. 
The  achievement,  from  a radio  engineering 
standpoint,  has  nothing  approaching  a 
parallel ; ten  alternators,  2000  kilowatts, 
3000  horse  power — an  astounding  force  to 
concentrate  in  realization  of  a dream  to 
transmit  messages  over  the  world  to  all 
points  of  the  compass  from  a single  source! 

Mr.  Nally  emphasized  another  forward 
step  in  engineering  which  will  be  incor- 
porated in  the  super  station.  "We  will 
utilize  what  is  termed  a multiple  tuned 
antenna,  which,”  he  explained,  “materially 
reduces  the  wasteful  electrical  resistance  of 
the  long,  low,  flat-top  aerials  formerly  used. 
A great  saving  in  power  is  thus  effected ; 
in  fact,  for  the  same  power  input  formerly 
used  for  a single  station,  six  times  the 
effectiveness  at  a distance  is  obtained.  In 
other  words,  we  obtain  with  this  antenna 
the  same  effect  at  a distance  with  200  kilo- 
watts input,  as  would  be  obtained  from  the 
old  type  of  antenna  with  1200  kilowatts 
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A Most  Complete  Line  of  Radio  Apparatus  and  Parts 

We  have  all  the  Radio  Books  & Magazines.  Get  your  “Hookups”  from  them. 
Add  the  list  below  to  the  ones  given  in  previous  issues. 

Hotshot  Batteries,  6 Volt,  $2.70.  Storage  Batteries,  6 V-60A,  $16.00,  (Marko),  $19.00. 
Eveready  “B”  Batteries,  $3.25.  Cyclone,  $2.20.  Standard  Variable,  3.25-^ — these  batteries 
have  14  amp.  Small  **B”  Batteries,  22  Volt,  $1.00.  Special  Pittsfield  Spark  Coils,  with- 
out vibrator,  $2.00;  postage  23c.  Special  Shocking  Coils,  50c;  worth  double.  We  have 
about  200  going  at  that  price.  Motors,  the  kind  for  your  rotary  gap,  $10.00.  Monicoil 
Motors,  49c,  work  on  dry  cell.  Hoyt  Volt  Meters,  0-3  & 0-5  volts,  $6.50.  Pocket  type 
Volt  & Amp.  meters,  $1.  Roller-Smith  Ammeters,  Special,  D.  C.  0-1  & 0-2,  $6.90. 
Westinghouse  Ammeters,  Navy  Type,  D.  C.  0-3  & 0-5,  $10.00.  Large  type,  $6.00.  Small 

Sterling  Type  Volt  Meters,  projecting  or  flush,  Special  Price  $4.00.  Small  Sterling  Type 

Ammeters  to  match  the  above,  0-35,  Special  Price  $4.00.  Variometers,  $4.50.  Grebe 

Type,  $6.50.  Variometer  Coupler,  $4.50.  Primary  Switch,  Wilcox  type,  75c.  Rotary 

Switches,  $20c,  30c,  35c,  40c,  50c,  $1.00.  Spark  Gap  Stands  without  the  electrodes.  2 to 
a set,  40c.  White  Metal  Dial,  3"  dia.  with  navy  type  knob,  70c.  Brass  scales.  45  de- 
grees, 10c.  Hook-Ups,  the  kind  that  will  make  any  set  work,  14  of  them  for  75c.  Wo 
have  all  the  parts  for  the  amateur  to  build  his  set  as  be  likes  De  Forest  and  our  own 
Catalog  sent  upon  request  and  10c. 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  COMPANY 

235  FULTON  STREET,  DEPT.  E.  NEW  YORK  CITY 
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input ! This  new  type  of  antenna  is  the 
equivalent  of  six  independent  radiators,  all 
operating  in  unison  at  the  same  wave  length, 
and  for  the  complete  station  with  its  five 
antennae  units,  the  power  required  will  be 
less  than  20  per  cent  of  that  formerly 
necessary.  The  project,  however,  contem- 
plates additional  possibilities.  To  illus- 
trate : We  may,  in  many  cases,  utilize  but 
one-half  of  a single  spoke  of  the  antenna 
system  for  communication  service  to  a cer- 
tain point.  On  this  basis,  the  Long  Island 
Station  will  ultimately  permit  simultaneous 
transmissions  to  a maximum  number  of  ten 
points  in  the  world,  thus  doubling  the  com- 
munication facilities  originally  planned.” 


MlGNON  system 


MIGNON 

UNDAMPED 
AND  REGENERATIVE 
RADIO  APPARATUS 

(MIGNON  AND  ARMSTRONG  PATENTS) 
Endorsed  by  Radio  Department  of  D.,  L.  & W.  R.  R.  Co. 

Write  for  Literature 

MIGNON  MFG.  EXPORT  CORP.,  NEWARK,  N.  J. 

AUTHORIZED f The  Northern  Radio  Laboratory,  Clyde,  Ohio 

AGENTS  \Canadian  Radio  Mfg.  Co.,  Beinville,  Quebec,  Canada 


Bunnell 


INSTRUMENTS 
Always  Reliable 

JOVE  DETECTOR 

Hsindiest,  Handsomest,  Best 
Sample  by  Mail  — $2.00 
Tested  Galena  Crystal — 25c 

Distributors  of  Standard  Electric  Novelty 
Company  Type  B “Cyclone”  Audion  Batteries. 
Also  De  Forest,  and  all  other  makes  of  High 
Class  Wireless  Apparatus. 

Send  stamp  for  new  edition  42E  Catedog. 

J H.  BUNNELL  & CO.,  32  Park  Place,  New  York 


(CHEGAN  PATENT) 


*•  THERE*S  nOMEYINIT**  ^ 

li^lLEARN  TELEGRAPHY^^Si: 

TEACH  YOURSELF 

In  half  the  usual  time,  at  trifling  cost,  with  thQ 
wonderful  Automatic  Transmitter.  THE  OMNIfiRAPHt 
Sends  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would* 

Adopted  by  U.  S*  fiev'li  4 stylotd  Catalegoa  frasi 

OMNICRAPH  MFG.  CO. 

26  L Cortlandt  St.  New  York 


AUTOMATIC 


FIBRE  ^ _ 

LIMBS 

Easy  Payments — Do  Nature’s  Work.  AGENTS  WANTED 
who  wear  leg.  Good  Pay.  FREE  Fibre  Sample. 

Describe  Stumv  to 

WORMANCO.,  252-D  HENNEPIN,  Minneapolis.  Minn. 


Learn«Walchwork,  Jewelrywork  and 

Frurmirino  ^ trade  commanding  a good  sal- 
tjUgraVlIlg  ary,  and  your  services  are  always 
in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 


STATIC  ELIMINATION. 

“The  receiving  aerials  are  of  a new  type, 
too ; they  have  been  designed  for  operation 
with  the  Weagant  system  of  “static” 
elimination,  which,  by  a combination  of 
opposed  electrical  circuits,  nullifies  the  long- 
dreaded  effects  of  atmospheric  electricity 
and  makes  possible  uninterrupted  reception 
from  foreign  countries  under  all  weather 
conditions.  We  break  away  from  precedent 
once  again,  in  locating  our  receiving  units 
only  eighteen  miles  from  the  multiplex 
transmitting  equipment,  instead  of  follow- 
ing the  former  practise  of  establishing  one 
transmitter  and  one  receiver  in  one  locality 
and  restricting  the  service  of  the  circuit  to 
one  overseas  destination.” 


^ittiiiiiiiunimiiiiiiiiiiMiimiiiiiiiiniiimiiiitiiiimimtniiuiiitiiitmiriiiiuiimiiiniiiiiiiiiiiiiimiiiiiiiiiiiiiuiu 
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ner.  Thus,  persons  who  live  a sedentary 
life,  and  who  consequently  accumulate  flesh 
reserves  which  are  not  used  up,  will  be 
made  to  perform  ergotherapic  exercises. 
On  the  other  hand,  those  whose  organisms 
spend  more  energy  than  they  are  able  to 
produce  will  likewise  resort  to  the  dia- 
thermic treatment  which  will  electrically 
furnish  them  without  any  effort  on  their 
part  whatever  the  required  additional 
energy  in  the  form  of  heat.  To  effect  a 
reducing  cure  according  to  the  Bergonie 
method  is  therefore  as  easy  as  partaking 
of  his  “electricity  meal.” 


JAPAN  ERECTING  RADIO  STA- 
TION AT  FUKUSHIMA. 

The  Japanese  Government  is  erecting  a 
powerful  wireless  station  in  tne  prefecture 
of  Fukushima  for  the  purpose  of  relieving 
congested  communications  between  that 
country  and  the  United  States.  The  Em- 
peror has  conferred  upon  John  R.  Geary, 
general  manager  for  the  General  Electric 
Company  at  Tokio,  the  Order  of  the  Rising 
Sun,  Fourth  Class,  in  recognition  of  his 
services  for  the  development  of  Japan’s 
electrical  industries. 


NEW  YORK  SUBWAY  ASKS  FOR 
ONE-MAN  TRAINS. 

The  Interborough  Rapid  Transit  Com- 
pany has  applied  to  the  Public  Service 
Commission  for  permission  to  install  the 
multiple  unit  door  control  which  the  com- 
pany has  been  testing  for  several  months. 

The  device,  if  installed,  will  make  it  pos- 
sible for  one  man  to  operate  all  of  the 
doors  on  a subway  train,  thus  greatly  re- 
ducing the  cost  of  operation.  It  was  de- 
scribed in  the  April  issue  of  the  Electrical 
Experimenter — Science  and  Invention.  The 
commission  will  hold  a public  hearing  on 
the  application  next  Tuesday.  In  the  mean- 
time the  commission’s  engineers  are  in- 
vestigating the  device. 
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Audio  Tron 

The  Original  Tubular  Vacuum  Detector,  Amplifier,  Oscillator 


NOW  FREE  FROM 
ALL  RESTRICTIONS 

AUDIOTRONS,  recognized  as  the  most  sen- 
sitive detectors  ever  produced,  are  now  licensed 
under  Fleming  Patent  No.  803684  to  be  used 
only  for  amateur  and  experimental  uses  in 
radio  communication.  They  are  no  longer 
limited  to  audio  frequency  and  can  now  be 
used  as  detectors  and  oscillators  as  well  as 
amplifiers. 

All  patent  questions  have  been  definitely 
settled.  Vacuum  tube  patents  are  basic  and 
have  been  sustained  by  the  Federal  Courts. 

Be  sure  to  get  genuine  AUDIOTRONS.  They 
outclass  any  other  form  of  detector  and  are 
absolutely  free  from  all  legal  restrictions  or 
difficulties.  These  new  uses  make  it  even 
more  necessary  to  insist  on  the  genuine.  You 
can  always  tell  a real  AUDIOTRON  by  the 
name  stamped  plainly  on  the  glass. 

Insist  on  the  name  AUDIOTRON  on  every 
tube  you  purchase.  Fully  guaranteed  by  the 
AUDIOTRON  Mfg.  Co.  (Read  the  guaranty). 


Your  Last  Chance  To  Get  An 

AudioTron  Detector 


Manufacturing  reasons  make  it 
impossible  to  continue  the  present 
hand  made  AudioTron. 

This  type  has  a double  filament 
of  special  thorium  tungsten  and 
the  operating  life  is  over  2,000 
hours.  No  special  socket  is  re- 
quired. The  electrical  and  me- 
chanical dimensions  result  in  a 
heavy  plate  current  and  corres- 
ponding signal  strength.  Plate 
voltage  under  40. 

The  few  thousand  that  will  still 
be  produced  will  be  of  the  same 


standard  of  excellence  that  has 
characterized  every  AudioTron. 
Already  recognized  as  the  most 
sensitive  detector  on  the  market, 
these  few  that  still  remain,  with 
all  restrictions  on  amateur  use 
lifted,  are  undoubtedly  the  great- 
est opportunity  ever  offered  to 
amateur  radio  operators. 

See  your  dealer  at  once  or  order 
direct.  Be  sure  to  benefit  by  this 
last  opportunity  to  secure  a hand 
made  super-sensitive  double  fila- 
ment AudioTron  Detector,  Am- 
plifier, Oscillator. 

(no  increase  in  price) 


$6.00  each 


The  AudioTron  exclusive  guarantee 

Each  and  every  AudioTron  is  guaranteed  to  arrive  in  good  condition  and  to 
prove  fully  satisfactory.  Replacement  of  unsatisfactory  tubes  will  be  made  free 
of  charge.  The  only  tube  satisfactory  enough  to  stand  a guarantee. 


Dealers: 


Get  in  touch  with  the  AudioTron  Mfg.  Co.  at  once.  We  will  give  you  full  informa- 
tion about  settlement  of  all  patent  difficulties.  You  •will  ah-o  be  interested  in 
our  neio  'proposition  for  •wide  awake  dealers.  Write  us  today  for  full  details. 


AudioTron  Mfg.  Company  {Successors  to  the  AudioTron  Sales  Co.)  Dept.  A,  Lick  Bldg.,  San  Francisco,  CaL 


Be  a Movie  King 


OWN 


OH  BOY.  SOME  SPORT 

Surprise  the  Bunch — Have  a Barrel  O*  Fun  / 

A GENUINE  riOVING  PICTURE  MACHINE 


Genuine  Moving  Picture  Machiue— a machine  that  uses  STANDARD  FILM— like 
tne  Bib  tneaties  snow — at  a price  you  can  easily  afford  to  pay.  This  is  the  BIG  opportunity — don’t  MISS  it  Rfad 

Several  swell  models  to  select  from.  Each  the  best  of  its  kind.  ALL  REAL  moving 

lantenis— but  REAL  MOVIE  Machines,  that  throw  a big,  broad,  brilliant  circle  of 
many  feet  away,  and  show  a picture  three  to  seven  feet  in  width.  One  or  more  reels  of  REAL  FILM 

mmute  you  get  your  machine  you  can  start  right  in  and  give  a "bully*' 

The  girls^  an^  the  grown  ups,  too,  will  sit  spellbound,  or  roar  with  laughter,  at  the  wonderful. 


lifelike,  real  movies  you  can  show  them. 


Show  Real  Moving  Pictures  Like  the  Big  Theatres 

The  New  Mnriel  a beautiful,  hlgh-class  Moving  Picture 

I I'vew  ITIQUei  Machine.  Made  of  sheet  iron  with  wood  base 
Finished  in  black  or  battleship  grey  with  handsome  red  stripe  trimmings 
Solid  and  substantial  construction.  Size,  12x7%x5>4.  Uses  STANDARD 
FILM  same  as  the  big  machines,  and  throws  a BIG  picture  many  feet  in 
diameter.  TWO  TYPES— Electric  and  Gas.  Tile  electric  machine  is 
equipped  with  plug  and  cord,  complete.  Gas  machine  has  its  own  generator 
and  makes  its  own  light.  The  gas  machines  can  be  used  anywhere  and 
will  be  sent  unless  Electric  type  machine  is  specially  ordered.  Remember 
this  and  be  sure  to  specify  ‘'electric”  it  you  desire  this  type  Sent 
securely  packed  in  special  shipping  case,  with  full  instructions  and  one 
STANDARD  FILM  FREE,  by 
exp  r ess, 
for 
$7.5  0 : 

or  by  Parcel  Post, 
to  any  address  in 
the  world,  for 
$8.00, 


Latest  Model  Cinematograph 

BIG  BARGAIN  OFFER 

^ DaaIc  FrAA  Here  is  an  astonishing  bar- 
4^  r%cci9  w I Ct?  gain.  Our  latest  Model  Cine- 
matograph is  a whirlwind  value.  At  the  price  it  has 
everything  beat  you  ever  heard  of.  Here  is  a genuine 
Moving  Picture  Machine — made  of  metal — solidly  con- 
structed— and  put  together  by  expert  workmen — that 
you  can  buy  at  a price  that  will  simply  astound  you — 
knock  you  plumb  off  your  feet.  This  machine  throws 
a brilliant  beam  many  feet.  Comes  equipped  with  a 
SAFETY  Carbide  Gas  Generator,  and  can  be  used  to 
show  moving  pictures  anywhere.  The  mechanism  is 
scientific  and  simple  and  can  be  operated  by  anyone. 
This  is  the  greatest  value  In  a Genuine  moving  pic- 
ture machine  ever  offered  at  the  price.  Think  of  it! 
a genuine  moving  picture  machine — that  uses  STAND- 
ARD FILM — by  express,  charges  collect — with  3 REELS 
FREE — for  only  $3.00;  or  by  Parcel  Post  to  any 
address  in  the  world  for  only  $3,251 


STANDARD  SIZED  FILMS. 

admission  tickets — all  FREE, 
will  be  proud  of.  You  can 
amusement,  and  MAKE  MONEY  with  it.  Sent  by 
express,  with  full  instructions  and  extra  long  cord  and 
plug,  securely  packed,  for  $12.00;  or  by  Parcel  Post, 
to  any  address  in  the  world,  for  75c  extra. 

SPECIAL,  Order  from  this  Ad.  Our  machines  are 
absolutely  as  described  and  thoroly  inspected  be- 
fore they  are  shipped.  We  guarantee  them  perfect 
and  complete  and  all  ready  to  use  when  they 
arrive.  Make  sure  of  getting  the  machine  you 
want — order  now — from  this  Ad.  We  can'  make 
immediate  delivery  now — so  order  at  once,  and 
avoid  disappointment.  Prices  are  going 
up  all  the  time  and  you  may  never  have 
a chance  like  this  again  to  buy  a Gen- 
uine Moving  Picture  Machine  at  the  very 
low  prices  quoted  here.  You've  always 
wanted  a real  Moving  Picture  Machine. 

Make  sure  to  get  it  NOW. 


Charlie  Chaplin  Films— 25o  each 

Keystone  Moviegraph 

Tliis  is  our  largest  and  finest  machine.  A regular 
beauty  and  all  complete,  ready  for  you  to  use  the 
minute  it  arrives.  Hang  up  a sheet,  put  on  a reel, 
turn  the  crank,  and  you're  off — that's  all  there  is  to 
it.  Nothing  to  get  out  of  order.  Made  of  metal 
throughout  with  heavy  base  casting.  Finely  adjusted 
mechanism,  easily  operated.  Equipped  to  show  slides 
as  well  as  Real  Aloving  Pictures — just  like  the  big 
machines.  12x9^5x6.  Made  to  operate  with  electric 
light  ONLY.  Simply  screw  in  the  plug  and  you  are 
all  ready  for  an  exhibit.  Comes  with  3 EXTRA  LONG 
3 FINE  SLIDES,  and 
Here  is  a machine  you 
have  endless  fun  and 


New  Model 


F I I M C All  the  films  you  want.  Splendid  subjects — 15c  each:  Doz.. 

^ ^ $1.50  (postpaid).  Extra  long  films,  3 for  $1.00;  Charlie 

Chaplin  films— sIde-splItters — famous  favorites,  25c  each.  Lantern  Si'des  (least 
sold)— 6 for  75c. 

JOHNSON  SMITH  & CO.  p 


Keystone  Moviegraph 


570 


Science  and  Invention  for  September,  1920 


ROTARY  GAP 

Cat.  No.  YMl 

A new  development  in  the  ro- 
tary line  has  been  made  expressly 
for  Young  & McCombs.  Im- 
provements on  the  well  known 
saw  tooth  rotary  wheel,  make 
this  gap  the  equal  in  tone  and 
efficiency  to  any  selling  for  twice 
the  money.  It  is  the  only  gap  on  the  mar- 
ket which  will  run  smoothly  and  reliably 
in  either  a horizontal  or  vertical  position. 
Can  be  run  in  a vertical  position  while 
screwed  to  the  wall.  Rotor  is  machined 
cast  aluminum  with  formica  center.  Has 
liberal  sparking  space  and  is  drilled  for 
either  1-4  or  3-16  shaft.  Variable  motor 
speed  switch  in  base. 

Price,  complete  - $16.00 
ROTORS  ONLY 

YMla — Rotor  and  standards  only $7.00 

YMlb — Standards  with  base  and  binding 

posts  2,50 


ROTORS  AND  STANDARDS 

y:\I2 — Plain  rotor,  as  illustrated $4.50 

YM3 — Saw-tooth  rotor,  designed  for  Har- 
monic Chord  tone 4.75 


Send 
4c  in 
stamps 
for 

SO-page 

Catalog 


L.  I*.  B EST  T»  R ES  . 
ROCK  ISLAND,  I L I- 


I 


Address 

Orders 

10 

Dept 
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ALL  TUBES 
ARE  NOT  ALIKE 

For  successful  amplification  the 
impedance  of  the  windings  of  an 
Amplifying  Transformer  should 
equal  that  of  the  tube  circuits. 

Our  A-5  type  of  Amplifying  Transformer  has  several  ratios  of  im- 
pedance and  transformation  allowing  the  operator  to  use  the  correct 
values  irrespective  of  the  tube  used. 

Your  dealer  can  supply  you 

ACME  APPARATUS  COMPANY  Cambridge  39, Mass. 

TRANSFORMER  AND  RADIO  ENGINEERS  AND  MANUFACTURERS 


ANNOUNCEMENT-BINDING  POSTS  FREE! 

To  care  for  our  business  in  the  eastern  section  of  the  country  we  are  open- 
ing a branch  at  20  N.  Ninth  St.,  Philadelphia,  Pa.  We  are  placing  a complete 
stock  of  radio  equipment  in  this  office  and  will  be  ready  to  care  for  the 
local  and  mail  order  trade  with  even  more  dispatch  than  formerly. 

As  a special  introductory  offer  with  each  order  of  $5.00  or  over  bearing  the 
postmark  of  any  date  in  July,  we  shall  give  one  dozen  of  binding  posts  free 
of  charge.  These  binding  posts  ordinarily  sell  for  6c  each  and  are  one  of 
our  best  values. 

Our  64-page  catalogue  is  now  on  sale  at  15c  which  amount  will  be  deducted 
on  your  first  order  for  $1.50  or  more. 


ELECTRICAL  SPECIALTY  CO., 


Dept.  E. 


48-50  SO.  FRONT  STREET 
COLUMBUS,  OHIO 


Dependable 

Radio 

Apparatus 


A new  Tuner  and  a new  Short  Wave  Set  have  joined  the 
DEPENDABLE  FAMILY 

Catalogue  Mailed  for  10  Cents  in  Stamps 

DORON  BROTHERS  ELECTRICAL  COMPANY 
Hamilton,  Ohio 


Insure  your  copy  reaching  you  promptly  each  month. 
Subscribe  to  SCIENCE  AND  INVENTION— $3.00  a Year. 
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fraction  minutes),  or  a total  of  ten  thou- 
sand tons  per  square  mile,  during  the  pe- 
riod of  encounter. 

A fall  of  five  pounds  of  meteoric  matter 
per  second  entering  the  atmosphere  with  a 
velocity  of  twenty  miles  per  second  over 
each  square  mile  of  the  earth’s  surface 
would  supply  a quantity  of  heat  equal  to 
that  received  from  the  sun  over  the  same 
surface  in  the  same  time.  So  for  a brief 
period  of  forty  minutes  one  hemisphere  or 
the  earth  would  receive  about  eighteen  hun- 
dred times  as  much  heat  from  the  collision 
as  from  the  sun! 

To  get  some  faint  idea  of  the  effects  of 
such  an  encounter  consider  the  effect  of  an 
actual  fall  of  about  onc-tliird  of  a Ion  of 
meteoric  stone  at  Estherville,  Iowa,  which 
occurred  Alay  10,  1879,  at  5 P.  M.  The 
meteorite,  according  to  the  account,  was 
plainly  visible  in  daylight  and  the  sounds 
produced  were  louder  than  those  of  the 
largest  artillery  and  were  recorded  as  “'ter- 
rible  and  inde.scribable,  terrifying  people 
and  scaring  cattle  over  an  area  of  many 
square  miles.”  There  were  two  explosiotis 
attending  the  fall,  one  at  great  height  scat- 
tering several  large  fragments  over  an  area 
of  four  square  miles,  and  a second  close  to 
the  ground  scattering  many  small  stones. 
The  largest  fragment  of  the  fall  weighed 
over  four  hundred  pounds  and  embedded 
itself  eight  feet  in  stiff  clay.  In  all  about 
740  pounds  of  meteoric  stone  were  col- 
lected,— mostly  in  the  form  of  small  stones, 
fragments  of  a larger  mass  shattered  by 
explosions. 

Needless  to  say,  the  effects  of  a head-on 
collision  of  the  earth  with  the  head  of  a 
comet  possessing  one  hundredth  millionth 
part  of  the  mass  of  the  earth  would  pro- 
duce most  disastrous  results  to  all  life  upon 
the  surface  of  one-half  of  our  planet  earth. 
Instead  of  a fall  of  a third  of  a ton  pro- 
ducing such  effects  as  we  have  mentioned 
above,  there  would  be  a fall  of  ten  thou- 
sand tons  per  square  mile  in  about  forty 
minutes. 

Imagine  the  cannonading  of  the  Great 
War  spread  over  every  square  mile  of  half 
the  earth’s  surface  at  maximum  intensity 
for  one  hour,  to  form  an  idea  of  the  ef- 
fects of  such  a collision ! 

If  the  quantity  of  matter  in  the  nucleus 
and  head  of  the  average  comet  approaches 
any"  such  value  as  one  hundred  millionth 
part  of  the  mass  of  the  earth,  and  if  the 
individual  particles  average  hundreds  of 
pounds  in  weight,  we  have  reason  to  be 
pleased  at  the  thought  that  the  chances  of 
a head-on  collision  of  the  earth  with  the 
head  of  a comet  is,  according  to  Babinet, 
about  once  in  fifteen  million  years! 

The  earth  has  frequently  past  directly 
thru  the  tail  of  a comet.  At  its  last  ap- 
parition we  past  thru  the  tail  of  Halley’s 
comet  and  no  one  was  any  wiser  for  the 
fact,  yet  the  difference  in  density  between 
the  nucleus  and  tail  of  a comet  may  be, 
and  probably  is,  very  great. 

As  a whole,  the  earth  would  go  on  un- 
disturbed by  its  head-on  collision  with  the 
head  of  a comet  which  has  a mass  equal 
to  only  one  hundred  millionth  part  of  its 
own,  owing  partly  to  the  briefness  of  the 
encounter  (the  effect  of  the  great  heat 
would  hardly  be  felt  before  it  would  he 
over)  and  partly  due  to  the  fact  that  the 
mass  of  the  comet,  tho  imposing  enough  in 
tons,  would  be  so  insignificant  compared  to 
the  earth’s  mass  that  it  could  no  more  re- 
tard the  motion  of  the  earth  than  the  firing 
of  a few  rifle  shots  could  slow  down  the 
speed  of  a locomotive. 
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Announcing 

The  DeForest  Portable  Buzzer 

“Radiophone” 

Type  O.  T. — 5 


The  latest  development  of  the  famous  DeForest  Oscillion  Transmitter  (Wireless  Tele- 
phone). For  Automobiles,  Motor  and  Sail  Boats,  Camps,  Surveying  and  Exploring 
Parties,  Forest  Patrol,  Farms,  and  all  isolated  places,  this  new  “Radiophone”  Set 
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batteries;  no  “B”  battery  or  other  outside  source  of  high  potential  is  required.  Can  be 
easily  transported;  entire  Transmitter,  including  batteries,  weighs  less  than  60  pounds. 
Range  on  ordinary  Amateur  aerial  is  .'i  to  10  miles,  and  can  be  materially  exceeded  under 
proper  conditions.  Operates  with  any  suitable  type  of  Receiver  and  Audion  Detector;  with 
or  without  an  Audion  Amplifier,  depending  on  the  range  to  be  covered  and  loudness  of 
reception  desired. 

pi  * Without  Storage  Batteries  O 

106  Including  Vacuum  Tubes 

F.  O.  B.  New  York 

Investigate  this  new  DeForest  production  now.  Order  at  once  to  insure 
early  delivery;  either  thru  your  regular  dealer  or  direct  from  us. 


DeForest  Portable  “Radiophone*' 
Transmitter  Buzzer  Type  O.  T.-5 
•“Radiophone”  Name  Copyrighted. 


DE  FOREST  RADIO  TELEPHONE  AND  TELEGRAPH  COMPANY 

Inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus 
1415  Sedgwick  Avenue  New  York,  N.  Y. 


Lee  DeForest,  Inc.,  451  Third  St.,  San  Francisco,  Western  Distributors 


THIS  VT  AMPLIFIER  - OSCILLATOR 

OF  ALL  VACUUM  TUBES 
HAS  THE  HIGHEST 

AMPLIFICATION  CONSTANT 

The  A-P  Amplifier-Oscillator  is  the  Navy  type  3E  1444  “hard”  tube,  designed  and  manu- 
factured expressly  for  amplification  and  oscillation  purposes.  Because  of  its  exceptionally 
high  vacuum  and  correct  electrical  and  mechanical  design  this  tube  has  the  highest  ampli- 
fication constant  of  any  tube  known  to  the  radio  art.  Recent  tests  by  the  United  States 
Navy  have  established  this  fact.  (See  April,  1920,  Free.  I.  R.  E.) 

Used  in  conjunction  with  the  A-P  VT  Amplifier-Oscillator  is  our  A-P  Electron  Relay,  the 
AMPi  I^R^srii  I ATOR  original  tubular  vacuum  valve  brought  out  by  our  Laboratories  in  1915,  but  now  supplied 
with  the  SHAW  standard  four-prong  base  for  convenience.  Of  all  vacuum  tubes  the  A-P 
Electron  relay  is  the  most  efficient  spark  receptor.  A combination  of  two  or  more  VT  tubes  as  amplifiers 
with  an  Electron  Relay  as  the  initial  detector  is  the  ideal  receiving  combination  for  long  distance  amateur 
or  long  wave  reception.  In  ordering  ask  for — 

THE  A-P  PERFECT  VACUUM  TUBE  COMBINATION 

The  A-P  Electron  Relay  — price  The  A-P  VT  Amplifier  Oscillator — price 
$6.00  each  $7.00  each. 


AMATEURS 

Write  for 

descriptive 

literature 


DEALERS 

e/and  Immediate  deliveries.  Order  from  your  Immediate  deliveries.  Order  from  your 
particulars'  dealer  or  write  direct.  dealer  or  direct. 

These  tubes  were  manufactured  under  the  DeForest  Audion  and  Fleming  Patents 

ATLANTIC  RADIO  SUPPLIES  CO.,  KIRK  PLACE,  NEWARK,  N.  J.,  Phone,  Market  1575 
PACIFIC  RADIO  SUPPLIES  CO.,  638  MISSION  STREET,  SAN  FRANCISCO,  CAL. 

SOLE  DISTRIBUTORS  FOR  MOOREHEAD  LABORATORIES,  Inc. 

Reference — The  American  National  Bank — San  Francisco 
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MURDOCK 
No.  55 


509  Mission  St* 


San  Francisco,  Calif* 


2000  OHM  SET $4.50 

3000  OHM  SET. 5.50 

That  these  Murdock  No.  55 
Sets  have  earned  a nation- 
wide reputation  for  value,  is 
due,  not  so  much  to  the  fact 
that  they  are,  without  question, 
the  best  low  priced  receivers 
obtainable  anywhere,  as  it  is 
to  the  recognized  fact  that  they 
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tion the  sensitive  performance 
of  the  most  expensive  sets. 

The  customary  assurance  of 
“Satisfaction  or  Money  Back” 
affords  the  opportunity  of  prov- 
ing the  exceptional  value  of 
these  ‘phones  at  no  risk  to  you. 

Other  instruments  - — MUR- 
DOCK Made — of  recognized 
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prices  are  illustrated  in  Bulle- 
tin I9B,  a copy  of  which  will 
be  mailed  on  request. 

WM.  J.  MURDOCK  CO. 
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ed engraving.  Bev- 
elled edge. 

With  Knob $1.30  Postpaid 

_ With  Knob 1.70  Postpaid 

Moorhead  Electron  Relay  New  Style. ..  .$6.00 

Moorhead  V.T.  Amplifier 7.00 

Moorehead  Extra  Hard  V.T 7.50 

Shipping  weight  1 pound.  Guaranteed.  Licensed 
under  Fleming  and  De  Forest  Patents. 

Our  new  Catalog  now  ready,  send  10c  for  it. 
For  sale  at  all  RADISCO  Agencies 
and  by 

A.  H.  CORWIN  & CO. 

4 West  Park  St.,  Dept.E-1,  Newark,  N.  J. 
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ELECTRIC  MOTOR  DRIVES. 

Fig.  4 shows  two  ways  in  which  elec- 
tric motor  drives  for  phonographs  can  be 
used.  The  first  method  involves  the  con- 
nection of  the  electric  motor  to  the  gear 
train  directly,  with  the  use  of  the  usual 
speed  governor  and  regulator.  The  second 
method  is  a pure  friction  drive  and  this  has 
been  used  to  some  extent  commercially  with 
very  good  success.  The  periferies  of  the 
friction  pulleys  may  be  covered  with  leather 
or  they  may  be  fiber  pulleys,  etc.  Needless 
to  say,  the  three-ball  governor  should  be 
linked  up  with  the  driving  train  at  some 
point,  so  as  to  keep  the  speed  even  and  also 
to  regulate  the  speed  to  the  desired  value. 

Fig.  5 shows  several  stages  in  making 
your  own  turn-table.  The  standard  turn- 
table is  formed  of  prest  steel  about  3/64th 
inch  thick,  the  edge  being  rolled  over  about 
7/16tli";  the  top  of  the  turn-table  is  covered 
with  a piece  of  green  or  other  colored  felt 
glued  to  the  metal,  and  at  the  exact  center 
a brass  or  iron  hub  is  riveted  or  screwed 
to  the  steel  table.  The  hub  is  usually  turned 
up  from  a piece  of  iron  or  brass  in  a lathe, 
so  as  to  contain  the  pin  at  the  center  which 
passes  thru  the  center  of  the  record,  while 
the  hole  at  the  bottom  of  the  hub  accommo- 
dates the  driving  shaft. 

In  standard  phonographs  no  set  screw  is 
required  as  this  hole  in  the  base  of  the  hub 
is  tapered  to  accommodate  the  tapered 
shank  on  the  upper  end  of  the  shaft.  In 
home-made  turn-tables,  a set  screw  is  in- 
variably threaded  thru  the  side  of  the  hub 
so  as  to  secure  the  turn-table  rigidly  to  the 
shaft.  The  turn-table  can  be  very  well 
made  of  wood  about  one  half  inch  thick 
and  a standard  diameter  for  turn-tables  is 
12  inches,  altho  if  you  have  a small  motor 
which  will  not  rotate  such  a large  turn-table 
a .small  one,  say  about  10  inches  in  diameter, 
may  be  used,  Some  makes  of  machines  em- 
ploy a cast  iron  or  brass  turn-table  as 
shown  at  Fig.  5,  the  flat  part  of  the  table 
being  cast  with  a large  number  of  holes  over 
its  entire  surface  to  reduce  the  weight. 

For  best  results  and  in  all  first-class  ma-  j 
chines,  the  turn-table  is  balanced.  This  is  ' 
performed  very  simply  by  mounting  the 
table  on  a shaft  which  projects  thru  about 
four  inches  on  the  outer  side.  Two  straight 
edges,  preferably  steel  knife  edges,  are 
leveled  up  by  means  of  a spirit  level  in  both 
directions,  and  the  turn-table  with  its  shaft 
then  placed  on  the  knife  edges.  Holes  are 
drilled  in  the  turn-table  or  else  solder  placed 
on  the  rim,  etc.,  until  the  table  will  rest  in 
any  position  you  place  it  without  manifest- 
ing any  turning  effort.  In  other  words,  it 
must  stand  at  any  point  you,  turn  it  to, 
without  moving. 

BUILDING  THE  SOUND  CHAMBER. 

When  it  comes  to  sound  chambers  there 
are  many  varieties  of  them,  but  as  Prof. 
Dayton  C.  Miller,  one  of  the  foremost  ex- 
perts in  the  physics  of  musical  sound  in 
America,  recently  pointed  out  to  the  writer, 
—what  we  desire  in  a phonograph  sound 
chamber  (just  now  we  mean  the  main  am- 
plifying sound  chamber  extending  from  the 
base  of  the  tone  arm,  out  to  the  grill),  is  an 
air-tight,  solidly  built  chamber  of  standard 
size,  so  that  the  column  of  air  within  this 
chamber  can  be  vibrated  at  any  frequency 
desired,  such  as  by  musical  vibrations  im- 
pinged upon  it  by  the  phonograph  repro- 
ducer or  sound  box. 

Looking  at  Fig.  6,  we  have  the  simplest 
imaginable  form  of  phonograph  sound 
chamber  which  is  not  a very  remarkable  af- 
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1 iVl/lLj  Headset  and  use  it  critU 
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our  claims  or  your  expectations,  re- 
turn it  and  your  money  will  be  cheer- 
fully refunded.  Test  it — compart:  with 
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strengthen  the  signals  and  prevent 
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by  colleges  and  technical  schools; 
and  by  professionals  and  amateurs 
everywhere. 

SEND  4c  FOR  CATALOGUE  E 

C.  BRANDES,  Inc. 

32  Union  Square,  Room  814 
New  York  City,  U.  S.  A. 
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fair  it  is  true,  but  at  least,  the  writer  had 
the  pleasure  of  building  one  just  like  this, 
out  of  four  wide  shingles.  And  it  has 
served  its  purpose  very  well  indeed,  and  in 
fact  is  still  doing  duty  in  his  laboratory  pho- 
nograph, used  for  carrying  on  telephonic 
and  other  tests.  The  reader  will  see  at  a 
glance  just  how  this  horn  is  built — the  bot- 
tom is  a flat  shingle  cut  so  as  to  taper  to- 
ward the  back ; the  two  side  shingles  were 
cut  straight  along  the  bottom  and  taper  from 
the  outer  top  end  down  to  within  about  2^4" 
at  the  back,  where  they  run  out  so  as  to 
form  a base  by  which  they  can  be  nailed 
with  brads  to  the  lower  sides  of  the  wooden 
throat  member.  The  top  shingle  is  cut 
tapered  on  both  sides  so  as  to  just  cover 
the  top  of  the  chamber  tightly  and  rest 
firmly  against  the  front  of  the  throat  cham- 
ber. The  down-coming  throat  chamber  is 
built  of  wood  (oak  in  the  author’s 

case) . 

All  joints  are  planed  smooth  with  a car- 
penter’s plane  and  then  glued  and  nailed 
with  a few  small  brads.  Do  not  be  afraid 
to  use  a few  brads  in  building  the  horn, 
altho  many  people  will  tell  you  there  should 
not  be  a brad  in  it. 

The  main  thing  to  he  observed  in  build- 
ing any  sound  chamber  is  as  aforementioned, 
that  it  should  be  as  nearly  air-tight  as  pos- 
sible from  end  to  end,  as  Prof.  Miller 
pointed  out,  since  if  there  are  any  bad 
leaks  or  air  holes  in  the  chamber,  there 
will  be  set  up  false  notes  or  vibrations,  or 
else  a weakening  of  certain  harmonics  in 
the  vibrations,  at  the  points  corresponding 
to  the  wave-length  location  of  those  air 
holes  or  leaks  along  the  chamber. 

Be  careful  therefore  in  drilling  holes  in 
the  side  of  the  chamber  for  the  purpose  of 
fitting  sound  valves  and  mufflers,  etc.  If 
you  must  do  this,  make  the  joint  absolutely 
tight  by  using  brass  bushings  tightly 
mounted  in  the  woodwork  and  a tight- 
fitting  shaft  thru  these  bushings. 

Fig.  7 shows  a wooden  sound  chamber 
of  the  type  illustrated  at  Fig.  6,  mounted 
in  a cabinet  of  the  table  type. 

When  it  comes  to  building  a first-class 
wooden  sound  chamber,  Fig.  8 shows  the 
"Daddy”  of  them  all.  All  of  the  best 
phonographs  have  a chamber  shaped  some- 
thing after  this  fashion  and  of  course,  it 
is  evident  at  a glance,  that  this  is  an  ideal 
form.  The  air  waves  can  expand  and  am- 
plify in  this  chamber,  without  having  to 
break  around  any  sharp  corners,  as  the 
curve  is  a steady  and  smooth  one.  The  ama- 
teur cabinet  maker  may  find  it  quite  difficult 
to  build  a chamber  of  this  form,  but  it  can 
be  built  by  a cabinet  maker  or  else  you  can 
have  one  made  by  a carpenter  for  a nominal 
sum.  The  wood  used  may  be  mahogany  or 
some  other  fairly  hard  wood,  about  to 
yi'  thick,  altho  many  commercial  phono- 
graphs have  sound  chambers  of  this  shape 
built  of  wood  yy  thick  or  less.  Prof. 
Miller  states  that  the  horn  should  be  built 
of  sufficiently  heavy  wood,  so  as  not  to 
vibrate  but  to  keep  the  column  of  air 
"rigid,”  so  to  speak,  in  order  that  only  this 
column  of  air  should  be  vibrated  by  the 
sound  waves  imprest  upon  it  at  its  base^ 
by  the  reproducer. 

LARGE  SOUND  CHAMBERS, 

When  it  comes  to  large  sound  chambers 
there  are  often  cases  where  the  reader  will 
like  to  experiment  with  this,  or  one  some- 
what like  it  that  will  produce  an  extra  large 
volume  of  sound.  Figs.  9 and  10  show 
two  examples  of  ultra-large  sound  or  am- 
plifier chambers  which  can  be  made  of 
metal  or  wood — the  writer  prefers  wood. 
The  arrangement  shown  at  Fig.  9 is  a very 
clever  one  and  i*"  shows  how  one  phono- 
graph manufacturer  has  designed  his  cabi- 
net so  as  to  accommodate  an  amplifying 
chamber  over  for.r  feet  long. 

(Part  II  zoill  appear  in  the  October  num- 
ber.') 


THE 
HEART 


OF  THE 
HAMMOND 

Interchangeable 
Type 


One  of  the  Greatest  Achievements 
of  Science  and  Invention. 


“Many  Typewriters  In  One” 

For  the  Mathematician,  Engineer,  Chemist, 
Astronomer,  Surveyor,  Navigator — there  is 
no  typewriter  like  the  Multiplex  Flammond! 
The  Multiplex  does  many  things  that  no 
other  typeivritcr  can  do ! 

The  Mathematical  Multiplex  contains  the 
characters  and  signs  used  for  writing  in 
higher  and  lower  mathematics,  and  for 
engineering,  mechanics,  etc.,  as  well  as  for 
all  the  ordinary  work  that  can  be  done  on 
any  typewriter.  Just  note  these  fine  styles 
of  Multiplex  type — 

TWO  STYLES  OP  TYPE,  or 

tvt,o  to  five  different 
Languages,  carried  on 
the  machine  AT  ONCE. 
"JUST  TURN  THE  KNOB" 
and  change  instant  iy 
from  Roman  Type,  to 
Italics,  or  Miniature 
Roman,  ouA/ 

^0^-1 'jii  or  from  En- 

giish  to  Greek,  Russian, 
German,  French,  etc. 

Any  other  type  or  lan- 
guage can  be  substituted 
in  a feu  seconds. 

The  above  gives  a slight  idea  of  the  versatility  of 
the  Multiplex  which  has  literally  revolutionized 
typewriting — has  changed  it  from  monotonous  com- 
mercial work  to  the  beauty  of  fine  printing  and 
engraving. 

SEND  FOR  FREE  BOOKLET  showing  the  many 
languages  and  type  sets  of  the  Multiplex — Chinese 
Phonetic  and  Japanese  Kata  Kana — the  latest  in 
languages  to  be  added  to  the  many  already  available 
on  the  Multiplex. 

Fill  out  the  Coupon  and  mail  to  us  now — before 
you  turn  this  page  and  possibly  forget.  You  incur 
no  obligation. 


Also — an  Aluminum 
PORTABLE  Model 

For  Traveling — forborne.  Weighs 
about  11  lbs.  Full  capacity.  Ask 
for  special  folder. 


I THE  HAMMOND  TYPEWRITER  CO.  "I 

I 589  East  69th  Street  New  York  City  J 

I I 

j Name  ^ 

g Address  ■ 

■ I 

■ Please  write  your  occupation  below.  ^ 
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Pedigrees 

Have  you  ever  traced  your  pedigree?  If  you  have,  you  probably  discovered  that 
you  are  the  lineal  descendant  of  some  great  family  or  individual  whose  achieve- 
ments have  stood  out  in  history. 

How  you  swelled  with  pride  when  you  traced  the  red  hlood  in  your  veins,  the  hlood  of  these 
wonderfuliy  aristocratic  men  and  women. 

Just  as  you  take  pride  in  your  pedigree,  we  take  pride  in  ours,  going  hack  to  the  very  beginning 
of  tile  business  vvorid,  we  find  that  our  pedigree  runs  to  the  most  royal  of  all  royalty. 

The  House  of  Service 

From  the  very  start  we  have  devoted  our  time  to  "Service".  We  have  breathed  it.  lived  it,  talked  it  and 
as  we  grow  our  ideal  grows  with  us — we  uphold  our  pedigree,  our  one  doctrine  to  all  who  will  let  us. 

Not  only  have  we  traced  our  pedigree,  but  the  pedigree  of  our  apparatus. 

Pedigreed  apparatus  i.i  the  best  you  can  buy.  no  better  can  be  had.  old  established,  tried  and  true, 
instruments  of  quality,  that  will  give  you  service  at  all  times. 

Why  not  come  to  us  for  the  next  instrument  you  need  and  we  will  show  you — just  what  we  mean  by 
peiligree. 

We  list  one  of  the  most  complete  stocks  of  radio  apparatus;  which  Includes  every  manufacturer  of 
responsibility. 

Our  special  department  of  small  parts,  just  installed,  is  unique  in  the  fact  that  wc  cater  to  accessories 
in  radio,  every  necessary  part  including  contact  iiohUs,  switch  points,  knobs,  switches.  Inishings,  etc.; 
you  sliould  not  fail  to  see  our  special  display  of  these  parts,  in  the  first  slmwease  on  the  right  as  you 
enter  our  showrooms. 

You  can  secure  a more  comprehensive  idea  of  our  service;  individual  and  mail  order,  by  paying  us  a visit 
or  sending  twenty-five  cents  for  catalog,  the  cost  of  which  will  be  refunded  up(»n  tlie  first  order  of  five 
dollars.  - 

If  you  are  looking  for  something  in  electrical  apparatus,  we  have  it.  including  a most  complete  line  of 
heating  appliances. 

Watch  this  space  next  month  for  startling  announcement  of  big  Importance  to  all  radio  men. 

Our  word  of  honor  to  you  is  our  guarantee.  Lei  us  prove  it. 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 

J.  DI  BLASI,  Secretary  J.  STANTLEY,  Treasurer 

Dept.  A.l  6 WARREN  STREET  NEW  YORK 


Skinderviken  Transmitter  Button 

for  telephone  companies,  wireless  men  and  experi- 
menters. Over  30,000  sold  within  last  two  years. 
Supersensitive  for  detectiphones,  piano,  violin  and 
phonograph  : music  and  speech  transmission. 

$1.00  each.  Circular  with  instructions  free. 

Skinderviken  Mechanical  Stethoscope 

<letects  knocks  or  defections  in  running  machinery, 
sensitive  as  a detectiphone ; picks  up  the  sound  of 
your  watch : the  only  instrument  for  testing  the  motor 
of  your  automobile. 

$5.00  each  without  battery.  You  can  buy  flashlight  battery 
at  any  dealer. 

Switchboard  key  with  20  springs.  $1.25;  Watchcase  receiver,  75 
Ohm,  $1.25;  5-Ohm,  $1.50;  Single  headband.  $1.00;  Condensers^ 
1/2  to  2 mf,  60c;  Induction  coils.  75c;  1000  Ohm  ringers,  $1.25; 
Powerful  magnets,  35c;  Transmitter  complete,  $2.00  to  $2.50. 
My  advertisements  in  the  last  two  issues  of  Electrical  Experi- 
menter carried,  a more  complete  list  of  electrical  supplies;  look 
them  up  again. 

Orders  filled  same  day  they  arrive.  In  remitting  send  enough 
to  cover  postage.  Ask  for  price  list. 

JP'c  zL'ant  representatives  in  every  city  in  //ic  United  States.  Can- 
ada and  Foreign  Countries,  intrested  parties  zv-rite  for  details. 

J.  SKINDERVIKEN 

Inventor  and  sole  Manufacturer 


414  BROADWAY  NEW  YORK 


Audion  Control  Unit  only  $13.75 


The  K.  vS:  G.  Wireless  Supply  Co.,  in  its  efforts  to  place  technically 
correct  and  reliable  wireless  apparatus  well  within  the  price  reach  of 
critical  amateurs,  announces  its  new  Audion  Control  Unit,  Type  Al. 
This  new  unit  is  absolutely  reliable  and  can  be  used  with  everj’  known 
circuit.  It  is  designed  and  built  for  exacting  service.  It  combines  the 
very  latest  ideas  in  design  with  the  best  of  material  and  workmanship. 
The  cabinet,  81?^x6%x6^.  has  a highly  polished  mahogany  finish  and 
with  its  well  mounted  panel  will  add  much  to  the  attractiveness  of  your 
station.  Tlie  unit  contains  these  instruments:  vacuum  tube  socket  (for 
standard  4-prong  tube)  filament  rheostat  (10  ohms),  grid  condenser, 
grid  leak,  and  filament  switch.  Panel  has  binding  posts,  suitably  marked 
in  white,  for  secondary,  tickler,  phones,  and  filament  battery.  Whole 
back  of  cabinet  swings  open  on  hinges  and  thus  permits  easy  insertion  of 
tube  and  batteries  and  complete  inspection  of  the  interior.  Efficiency 
guaranteed,  or  money  refunded. 

Price  $13.75,  without  tube  or  batteries.  If  your  dealer  can’t 
supply  you,  order  direct.  Dealers:  Write  for  proposition. 


K.  & G.  WIRELESS  SUPPLY  CO. 

Dept.  15A,  152  Chambers  Street  New  Y ork  City 


READ  THE  CLASSIFIED  ADVERTISEMENTS  ON  PAGES 
580-582,  YOU’LL  FIND  MANY  GOOD  THINGS  THERE. 
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I Poem  | 


I (Concluded)  | 

I (Continued  from  page  513)  | 

^ 

And  glittering  like  an  opal  rare, 

As  dainty  as  a butterfly, 

You’ll  be  tbe  fairest  of  the  fair, 

A blazoned  jewel  in  the  sky. 

And  from  old  “Sparks”  a tear  will  fall 
While  treading  o’er  the  pearly  path, 

For  one  true  pal — a crystal  hall. 

Ever  faithful  unto  death. 

Composed  by 

CLIFFORD  P.  IMORRISON. 

7TH  HONORABLE  MENTION. 

Fighter  since  he  learnt  to  toddle, 

Soldier  since  he  got  his  growth. 

Knows  the  lightning  and  the  static. 

For  he’s  fought  and  licked  ’em  both. 

Not  nuicli  figure  in  a dark  room. 

Not  much  hand  at  winning  hearts. 

Rotten  ringer  for  old  klazda,  but 
Right  there  when  something  starts. 

Just  a hunch  of  wire  and  vacuum. 

But  you  alwa3’s  feel  a bit 
That  he’ll  get  what  he  goes  after 
When  he  starts  to  1mm  and  spit. 

Jupiter  found  out  all  about  him. 

Set  a price  upon  his  head, 

Then  old  Neptune’s  crafty  warriors 
Nearly  kicked  him  out  of  bed. 

Ocean  waves  and  ocean  currents 
Tried  to  cut  off  his  career. 

But  since  first  de  Forest  made  him 
It  has  never  slipt  a gear. 

And  the  soids  of  all  the  Amateurs 
Give  one.  big,  heart-felt  throb 
At  news  that  our  fragile  Audion 
Never  once  threw  up  the  job! 

Composed  by  51.  H.  CREAGER. 


8TH  HONORABLE  MENTION. 
THE  SONG  OF  THE  AUDION. 

’Oft-times  when  long  I sit  watching 
That  tube  with  its  strange  little  light, 

I fall  in  a fanciful  musing, 

Strange  visions  and  dreams  meet  my 
sight. 

The  high-piiched  sounds  lose  their  meaning. 

I know  not  what  thej^  sa3^ 

5I\-  eyes  grow  dim  ; mv  senses  swim, 

And  I’m  wafted  far  awaj^ 

The  sounds  change  into  music. 

They  sing  me  a wondrous  lay. 

And  the  tin)'  light  before  me 
Seems  the  flame  of  a starry  way. 

Exultant  the  song  is  that’s  chanted, 
Boastful  its  tone  and  its  key. 

Its  theme  is  victory,  conquest. 

Success  and  triumphant  glee. 

It  tells  of  the  wonders  of  Persia, 

Of  splendors  strange  and  grotesque. 

It  tells  of  Scheherezade’s  stories 
And  wondrous  tales  arabesque. 

It  tells  me  of  strange  old  inventions. 

Of  long  past  glorious  ages. 

It  tells  of  phenomenal  wonders, 

The  deeds  of  great  men  and  sages. 

And  here  the  song  becomes  louder. 

Pride  thrills  in  the  notes  of  the  lay. 

F'or  it  tells  of  a far  greater  triumph 
Of  our  own  most  glorious  day. 

Then  at  last  the  music  grows  fainter, 
Stilled  its  victorious  glee. 

And  in  proof  of  the  song  that  was  sung  me 
I hear  voices  across  the  sea. 

Composed  by  NASON  KENNEY. 
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Radio  Diagrams 

and  Formulae 
in  Loose  Leaf  Form 

The  publishers  of  the  CONSOLIDATED 
RADIO  CALL  BOOK  have  completed  the 
preparation  of  diagrams  and  instructions 
on: — 

Measurement  of  Capacity  of  a Condenser. 
(Substitution  Method.)  Calibration  of  a 
Variable  Condenser.  Two  Diagrams  and 

Curve ? No.  1 

Measurement  of  Inductance  of  a Coil  or  Circuit. 

Two  Methods — Two  Diagrams No.  2 

Measurement  of  Distributed  Capacity  of  an  In- 
ductance. Diagram  and  Curve No.  3 

Measurement  of  Fundamental  Wavelength  of 
an  Antenna.  Three  Methods.  Three  Dia- 
grams  No.  4 

Measurement  of  Waveiength  of  Distant  Trans- 
mitting Station.  Two  Methods.  Calibration 
of  a Receiving  Set.  Two  Diagrams. . . .No.  5 
Measurement  of  Effective  Antenna  Capacity. 

Two  Methods.  Two  Diagrams No.  6 | 

Measurement  of  Inductance  of  Antenna  and  a 
Third  Method  of  Measuring  Effective  Capac- 
ity of  Antenna.  One  Diagram No.  7 

Measurement  of  Antenna  Resistance.  Substi- 
tution Method No.  8 

Schematic  Wiring  Diagram  of  Regenerative  Au- 
dion  Receiving  Set  Suitable  for  Receiving 
High  Power  Undamped  Wave  Stations.  Con- 
nections shown  are  those  used  in  most  Navy 

and  Commercial  Receivers No.  50 

Table  giving  the  value  of  LC  (Product  of  In- 
ductance and  Capacity)  for  wavelengths  from 
300  to  20,000  meters.  Inductance  in  Micro- 

henrys No.  100 

Table  same  as  above  but  with  Inductance  in 

centimeters No.  101 

Schematic  Wiring  Diagram  of  Signal  Corps 
Type  SCR-68  Radio  Telephone  Transmitting 

and  Receiving  Set No.  51 

Schematic  Wiring  Diagram  of  Type  CW-936 
(Navy  Submarine  Chaser)  Radio  Telephone 
and  Telegraph  Transmitter  and  Receiver. 

No.  52 

Schematic  Diagram  of  Type  S.E.  1100  (Navy 
Flying  Boat)  Radio  Telephone  and  Tele- 
graph Transmitter No.  53 

These  diagrams  and  instructions  are  the 
most  CLEAR,  CONCISE,  COMPREHENSIVE 
and  CONVENIENT  form  of  instruction  that 
has  ever  been  presented..  They  are  printed 
on  pages  size  8V2  x 11. 

Complete  Set  of  14  Sheets 
as  described,  sent  postpaid 

CONiOLlDATtD  RADIO  CALL 
BOOK  CO.,  Inc. 

41  Park  Row,  New  York,  N.  Y. 


NEW  VIBRATONE 

RADIO 

TRANSMITTINIG  SET 


This  Set  Illustrated  Above  Operates  on 
110  VOLTS,  D.  C.  or  A.  C. 

It  is  absolutely  complete  as  shown.  Needs 
no  helix,  spark  gap,  condensers,  etc.,  etc. 
Simply  connect  to  aerial,  ground  and 
electric  circuit,  and  send. 

NO  BATTERY  EXPENSE 

Runs  all  day  for  2 cents. 

Sends  three  to  five  miles. 

PRICE  $18.00  COMPLETE 

With  Key,  Plug  and  8-foot  Cord 
Send  for  descriptive  circular  148C — To-day 
WIRELESS  EQUIPMENT  CO.,  Inc. 

I 188  Greenwich  St.  New  York.  N.  Y. 


9TH  HONORABLE  MENTION. 
AVE,  AUDION! 

Trill  on;  trill  on. 

■Sweet  Warbler  of  the  air! 

From  your  vibrant,  happy  throat, 

You  bring  to  me  Celestial  Note, 

On  Waves  Ethereal. 

You  sing  of  Verities  Eternal; 

Beyond  the  Dreams  of  Myth  and  Creed — 
Back  to  the  Dawn  of  Life’s  Young  Day! 
Trill  on;  trill  on, 

Sweet  W'arbler  of  the  air, 

At  Morn,  at  Noon — thru  dusky  Night, 

Sing,  Sing  to  me ; 

And  one,  anew, 

Thy  Tomes  of  Truth  and  Light. 

Shine  on ; shine  on, 

Oh,  Thou  Eternal  Sun 
Didst  Thou  not  Shine  ere  Time  begun. 
Beguiling  Sun? 

No  palsied  hand  ere  stayed  Thy  course! 
What  puny  hand  would  dare  rob  Thee 
Of  Thy  Eternal  Glories? 

None,  none!  But  hordes  have  worshipt 
Thee.  | 

d hy  Warmth,  Thy  Light — Effulgent  Rays — 
Have  been  the  Glory  of  Unending  Days ! 
Yea,  ever  and  anon 
Didst  Thou  Shine  on, 

And  Sing — Thy  Antiphon  ! 

Hast  Thou  not  been  the  Light 
Which  drave  the  darkness  into  Day? 

Jjidst  Thou  not  Light  the  Way, 

And  burn  Thy  Rays  into  the  ’nighted  brain 
Of  him  whose  goods  were  sterile  after- 
thought ? 

Shine  on  ; shine  on, 

Oh,  Thou  Eternal  Sun  ! 

And  let  this  Music  thru  Thy  Radiant  Em- 
bers run  ; 

Till  Men  and  Minds  shall  know 
That  gods  were  not 
Ere  Thou  didst  Sing, 

Thy  Antiphon  ! 

F low  on  ; flow  on. 

Sweet  Rivulets  and  Babbling  Brooks ! 
Flow  on,  thru  your  Sequestered  Nooks. 
Yea,  there  I fain  would  steal, 

Into  your  Sodalities  Eternal. 

Yea,  there  to  be  your  Seneschal, 

That  I might  lend  a list’ning  ear, 

To  catch  the  strains  purloined  by  you  1 
From  primal  maid  and  happy  swain.  | 

Sang  you  not  there  j 

The  A n t i p h on  — 

Romancing  with  the  Audion — 

As  Sun,  and  Moon,  and  Stars  looked  on — 
Sweet  Rivulets  and  Babbling  Brooks? 

Pray,  let  me  be  your  Seneschal 
For  one  fleet  moment. 

Ah!  Now  I catch  your  Honest  Laugh? 
You  hid  me  quaff?  Enough! 

So,  Ripple  on, 

Sw'eet  Rivulets  and  Babbling  Brooks, 

As  Perfumed  Sepal,  bending  low, 

Catches  the  Breath  of  your  onward  flow'. 
Envy?  No! 

But,  Hope  that  in  your  After-glow, 

Your  Ripples  and  your  Dulcet  Tones, 

Alay  e'er  Inspire  the  Human  Lyre, 

Adown  the  Vistas  of  the  Years  to  come, 

As  you  roll  on  ; 

And  sing,  with  Audion, 

Your  Antiphon! 

Composed  by  S.  TYSON  KINSELL. 


SEAPLANE  FLIES  BY  RADIO 
COMPASS. 

Guided  entirely  by  radio  compass  signals, 
the  naval  seaplane  F-5-L  recently  left  Nor- 
folk and  flew  95  miles  on  a “bee  line’’  to 
pick  up  the  battleship  Ohio  at  sea,  with 
no  knowledge  at  the  time  of  taking  the 
air  of  the  vessel’s  location.  The  seaplane  ; 
then  navigated  its  return  to  Norfolk  en- 
tirely by  radio  compass.  | 

Navy  Department  officials,  to  whom  the 
flight  was  reported,  said  it  W'as  the  first 
time  radio  compass  apparatus  had  been  used  ' 
to  direct  aircraft  to  a ship.  j 


You  Want  to  Earn 
Big  Money! 

And  you  will  not  be  satisfied  unless 
you  earn  steady  promotion.  But  are 
you  prepared  for  the  job  ahead  of 
you?  Do  you  measure  up  to  the 
standard  that  insures  success?  For 
a more  responsible  position  a fairly 
good  education  is  necessary.  To  write 
a sensible  business  letter,  to  prepare 
estimates,  to  figure  cost  and  to  com- 
pute interest,  you  must  have  a certain 
amount  of  preparation.  All  this  you 
must  be  able  to  do  before  you  will 
earn  promotion. 

Many  business  houses  hire  no  men 
whose  general  knowledge  is  not  equal  to  a 
high  school  course.  Why?  Because  big 
business  refuses  to  burden  itself  with  men 
who  are  barred.from  promotion  by  the  lack 
of  elementary  education. 

Can  You  Qualify  for 
a Better  Position? 

We  have  a plan  whereby  you  can.  We 
can  give  you  a complete  but  simplified  high 
school  course  in  two  years,  giving  you  all 
the  essentials  that  form  the  foundation  of 
practical  business.  It  will  prepare  you  to 
hold  your  own  where  competion  is  keen  and 
exacting.  Do  not  doubt  your  ability,  but 
make  up  your  mind  to  it  and  you  will  soon 
have  the  requirements  that  will  bring  you 
success  and  big  money.  YOU  CAN  DO  IT. 

Let  US  show  you  how  to  get  on  the 
road  to  success.  It  will  not  cost  you  a single 
working  hour.  We  are  so  sure  of  being  able 
to  help  you  that  we  will  cheerfully  return  to 
you,  at  the  end  of  ten  lessons,  every  cent 
you  sent  us  if  you  are  not  absolutely  satisfied. 
What  fairer  offer  can  we  make  you?  Write 
today.  It  costs  you  nothing  but  a stamp. 

American  School  of  Correspondence 

Dept.  Chicago,  U.  S.  A. 


American  School  of  Correspondence,  I 
Dept.  Chicago,  111.  | 

1 want  job  checked  — tell  me  how  to  get  it.  ■ 


....Architect 

$5,000  to  $16,000 
....  Building  Contractor 

$5,000  to  $10,000 
....Automobile  Engineer 
$4  000  to  $10,000 
....Automobile  Repairman 
$2,500  to  $4,000 
....Civil  Engineer 

$6,000  to  $16,000 
....Structural  Engineer 

$4,000  to  $10,000 
....Business  Manager 

$5,000  to  $15,000 
....Certified  Public  Ac- 
countant $7,000  to  $16,000 
....Accountant  Auditor 
$2,600  to  $7,000 
....Draftsman  & Designer 
$2,600  to  $4,000 
....Electrical  Engineer 

$4,000  to  $10,000 
....General  Education 

In  one  year 


..Lawyer 

$5,000  to  $16,000 
..Mechanical  Engineer 

$4,000  to  $10,000 
..Shop  Superintendent 

$3,000  to  $7,000 
..Employment  Manager 
$4,000  to  $10,000 
..Steam  Engineer 

$2,000  to  $4,000 
..Foreman’s  Course 

$2,000  to  $4,000 
..Photoplay  Writer 

$2,000  to  $10,000 
..Sanitary  Engineer 

$2,000  to  $5,000 
..Telephone  Engineer 

$2^0  to  $6,000 
..Telegraph  Engineer 

$2,500  to  $5,000 
..High  School  Graduate 
In  two  years 
..Fire  Insurance  Expert 
$3,000  to  $10,000 


I 
I 

I Name | 

I^Address J 
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Follow  instruc- 
tions below  and  get  1 
our  new  1920  Wireless 
Manual.  Describes  how^ 
messages  travel,  putting  op  equip* 
ment,  and  all  other  points.  Gives 
the  codes,  too.  A handy  text  hook 
and  catalog  combined  ~ the  finest 
ever  published. 

Sent  for  only  25  cents.  Ask  for 
WirelessManuaJ  W 12.  We  credit  the 
25  cents  on  first  order.  Thus,  you 

get  this  splendid  book  FREE* 

Address  nearest  office. 

Manhattan  Electrical 
Supply  Co.,  Inc. 

New  York  Chicago  St.  Loob 
San  Francisco 


No  Seals -No  Secrets 

— But  Service! 

Inspection  of  the  interior  of  any  Radio 
apparatus  bearing  the  mark : 


reveals  design  and  workmanship  fully  in  keeping 
with  its  outward  appearance. 

GREBE  RADIO  apparatus  is  licensed  under  the 
original  Armstrong  and  Marconi'  patents. 

Our  guarantee  is  absolute  and  unconditional. 
Each  _ instrument  must  give  satisfactory  service. 
Our  interest  in  the  purchaser  does  not  terminate 
with  the  sale. 

Ask  your  dealer  to  show  you  our  line  of  super- 
grade apparatus.  _ If  he  doesn’t  carry  it,  write 
ns — mentioning  his  name — for  catalogue. 

A.  H.  GREBE  & CO.,  Inc., 

70  Van  Wyck  Blvd.,  Richmond  Hill,  N.Y. 


LET’S  FINISH  THAT  SONG 


E 

(Continuation  of  last  month’s  storm) 

(Tune — Battle  Hymn  of  the  Republic) 

First  you  write  a little  letter. 

It’s  addressed  to  Doctor  Ace. 

You  will  never  find  one  better 
For  he  always  sets  the  pace. 

He  will  give  you  all  the  data 
So  you  may  get  in  the  "race”. 

Then  you’ll  get  the  signals  too. 
EXPERIMENTERS.  Ask  your  dealer  about  our 
high  grade  goods  including  latest  C-W  Apparatus. 
DEALERS.  Y’ou  are  missing  the  ACE  line  if 
yon  fail  to  have  our  goods  in  stock.  Ace 
Apparatus  sells  itself.  — REMEMBER — “Y’ou 
may  pay  more.  But  you  can't  buy  better." 

THE  PRECISION  EQUIPMENT  CO. 

CINCINNATI,  OHIO 

Dept.  E 2437  Gilbert  Avenue 


0 1 I Can  Double  Your  Ability  to  Earn 
W Money  I Hold  Friends  1 Win 
Love  and  Happiness!  Our  System  of  Per- 
sonal EfBciency  tells  you  how!  Success 
Studygram  and  Personality  Sketch  for  10c 
and  birth  date.  Thomson-Heywood  Company. 
Dept.  350,  Chronicle  Building.  San  Francisco.  I 
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York  in  the  morning  and  return  to  London 
on  the  same  day. 

As  will  be  noted,  the  new  machine  offers 
hardly  any  resistance  to  the  air  whatsoever 
and  not  even  a landing  gear  is  exposed. 
The  landing  gear  in  this  instance  will  imi- 
tate our  birds  in  flight,  which  pull  in  their 
feet  as  they  fly ; this  they  do  simply  to  cut 
down  air  resistance.  One  of  our  illustra- 
tions shows  how  the  landing  gear  is  pusht 
thru  the  bottom  of  the  airplane  when  a 
landing  is  to  be  made.  Otherwise  the 
chassis  is  drawn  within  the  shell  of  the  air- 
I plane  and  is  not  at  all  exposed.  A side  view 
of  the  machine  is  given  in  one  of  our  illus- 
trations, as  is  another  view  of  the  machine 
as  it  appears  in  flight  when  looking  toward 
it.  From  this  view  it  will  be  seen  that  a 
rib-like  bulge  rims  from  nose  to  end  of  the 
machine,  the  under  surface  of  both  sides  of 
the  wings  being  curved,  with  the  curve 
toward  the  ground,  which  is  necessary  in 
order  to  “catch”  the  air.  If  the  under  side 
of  the  machine  was  absolutely  flat,  there 
would  he  considerable  air  “slippage”  and 
the  air  would  not  he  caught  anywhere  as 
well.  In  the  bottom  view  of  the  machine 
we  also  see  a number  of  holes  thru  which 
the  chassis  or  landing  gear  is  lowered  when 
the  machine  wishes  to  alight.  Furthermore, 
on  each  side  of  the  machine  are  a number 
of  landing  skids,  on  which  the  plane  rests 
or  slides  when  making  a landing.  These 
skids  also  retract  within  the  wings  of  the 
airplane  and  are  not  visible  while  the  ma- 
chine is  in  flight,  therefore  they  do  not  show 
in  onr  illustration.  The  small  circular  holes 
in  this  illustration  are  glass  portholes. 

The  entire  envelope  of  this  machine  is 
made  of  magnesium,  a metal  30%  as  light  I 
as  aluminum.  Indeed,  this  is  the  very  metal 
that  was  used  in  Mr.  Stout’s  machine.  Mag- 
nesium is  a brilliant  white  metal  and  is  quite  I 
strong  as  compared  to  aluminum.  The  en-  I 
tire  machine  as  a matter  of  fact  can^e  ' 
readily  built  of  this  metal,  which  would  give 
the  giant  airplane  an  extraordinary  light 
weight  considering  its  huge  bulk.  The  thou- 
sand-foot machine  which  we  show  in  our 
illustration  can  easily  transport  1,000  to 
1,500  people  in  addition  to  a large  amount 
of  freight. 

The  speed  of  the  machine  as  aforesaid 
may  be  500  miles  or  more.  As  a matter  of  , 
fact,  there  is  nothing  to  hinder  us  from 
making  the  speed  even  greater,  and  we  will 
surely  see  in  the  future  machines  that  fly 
lat  a speed  of  1,000  miles  or  more.  The  only 
drawback  to  such  speeds  will  be  the  diffi- 
culty in  retarding  the  speed  sufficiently  in 
order  to  make  a landing. 

Take  a machine  that  flies  at  the  rate  of 
500  miles  an  hour ; that  means  over  8 miles 
a minute ! From  this  it  will  be  seen  that 
when  the  machine  wishes  to  land  it  cannot 
do  so  instantaneously,  but  the  pilot  or  cap- 
tain must  start  to  slow  down  from  five  to 
ten  minutes  before  the  landing  is  made.  If 
this  is  the  case,  naturally  a good  deal  of  the 
speed  or  rather  the  distance  covered  by  the 
machine  will  be  sacrificed.  Of  course,  the 
huge  100-foot  propellers  can  and  will  be  re- 
versed in  most  cases,  and  this  will  be  about 
the  only  way  that  the  speed  of  the  machine 
can  be  checked  rapidly.  Naturally  this 
causes  great  strains  not  only  upon  the  pro- 
pellers but  upon  the  airplane  itself  and  is 
the  one  thing  that  must  be  contended  with 
when  we  reach  such  high  speeds. 

The  next  thing  is  the  actual  landing  of 
such  an  aerial  monster  weighing  perhaps 
5,000  tons  or  more.  Even  a tyro  will  un- 
derstand that  this  task  becomes  a problem 
of  vast  magnitude. 


MEMORIZE 
CONTINENTAL  CODE 
ALMOST  INSTANTLY 

This  method  THE  short  cut  to  success 

Get  Wise.  Ask  for  latest  reports  from 
Successful,  Satisfied,  Gratified,  Grateful 
Users,  Maine  to  California  — Texas  to 
Canada.  Free  on  request  or 

COMPLETE  CHART 

and  full  instructions  50  CENTS 

c. 

Box  300 


K.  DODGE 

Mamaruneck,  N.  Y. 


Binding  Post  and  Switch  Points 

Commercial — Standard 
SPECIAL— 

Binding  post  made  of  brass,  nickel-plated  and  polished. 
No.  1 — size,  14  in.  diara.  % in.  high,  per  doz.$..75 
No.  2 — size,  % in.  diani.  % In.  high,  per  doz.  1.05 
No.  3 — size,  7/16  in.  diain.  15/16  in.  high,  per  doz.  I.IO 
No.  4 — size,  % in.  diam.  % in.  high,  Bunnell 

Pattern,  per  doz 1.75 

No.  5 — Double  Post,  1%  in.  high,  three  for 60 

No.  6 — Triple  l^ost.  1%  in  liigh,  three  for 65 

No,  7 — Contact  Points,  7/32  x 7/32  in.  head,  with 

4-36  screw.  Brass,  3 dozen  for 60 

No.  8 — Contact  Points,  nickel-plated,  with  threaded 
• shank  and  nut,  same  size  head  as  above. 

3 dozen  for 1.05 

Our  new  price  list  of  raw  materials  and  parts  now 
ready,  sent  to  any  address  on  receipt  of  5 cents  in 
stamps,  which  w’ill  be  refunded  on  first  order  to  tlie 
amount  of  $1  or  over. 

KEYSTONE  RADIO  COMPANY 

Drawer  307,  Greenville,  Penn. 


Prompt  Service 

We  pay  special  attention  to  all  mail 
orders  and  will  send  apparatus  post- 
paid anywhere. 

Each 

.0005  Condensers  Grid  ) c 

.0013  Condensers  Stopping  ) ^ * 

2.000  Ohm  Phones  4.50 

3.000  Ohm  Phones  5.50 

Adams-Morgan  Rheostats  1.75 

For  a more  ’complete  list  of  instruments 

send  10c  for  catalog,  cost  will  be  de- 
ducted from  first  $1.00  order. 

RADISCO  AGENTS 

Open  Evenings  until  9.30  P.  M. 
KELLY  & PHILLIPS 
312  Flatbush  Avenue,  Brooklyn,  N.  Y, 


Radio  Men 

The 

Mutual  Purchasers  Association 
will  save  you  money  on  Ml 

Wireless  Apparatus 

Write  Dept.  E.E.  for  details. 

MUTUAL  PURCHASERS  ASS’N, 
2-4  Stone  Street,  New  York 


ARLINGTON  TESTED  CRYSTALS 


Why  buy  minerals  on  u 
gamble?  Be  SURE  when  you 
put  a crystal  in  your  detect- 
or that  it  is  EXQUISITELY 
'SENSITIVE.  Buy  Arlington 
mdividually  tested  Minerals. 

Galena  or  Silicon,  post  paid 
on  receipt  of  price. 

^ TH6  NEWMAN-STERN  CO. 
Dept.  E.E*  Cleveland,  O. 


“Sri 


adioHandbock&Catalogue 

‘ Contains  much  valuable  radio  in- 
. forniation,  tables  and  data.  De- 
^scribes  a remarkable  lineofwire- 
less  instruments  including  “Red 
r Head**  *Phones,  Arlin^on  Tested 
^ Minerals.DeForest,  Murdock  and  Sig- 
^naJ  Apparatus.  Write  tor  this  book  today. 

The  Newman-Stern  Co. 

Dept.  E.^E.,  £Ieveland^  O* 


Red  Head  Radio  Phonej 

The  accepted  standard  in  wireless 
receivers.  ^ If  they  are  not  BETTER 
than  anything  you’ve  eeer  seen  return 
them  for  full  cash  refund.  Our  Radio 
Handy  Book  and  Catalogue,  free  on 
request,  describes  them,  and  many 
other  instrumeuts. 

The  Newtnan-Stem  Co. 

Dept.  ^.E. Cleveland,  O* 
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For  Homes,  Offices, 
Factories,  Farms 

Complete  Wall  Set 
Magneto  Telephone 

Western  Electric  Type 

This  is  a 
CO  m plete 
commercial 
t eleph  one 
station. 
They  were 
bought  from 
elephone 
exchanges 
who  put 
in  Cen- 
r a 1 bat- 
tery types. 
Slightly 
used  but 
guaranteed  to  be  in 
Al  working  order. 
The  cabinet  is  of  pol- 
ished oak, piano  finish, 
within  which  is  con- 
tained the  powerful  magneto,  the  300 
Ohm  polarized  ringer,  an  induction  coil. 
The  magneto  is  exceptionally  efficient, 
being  of  the  two  bar  type  with  brass 
gear  transmission.  The  extra  sensitive 
microphone,  mouthpiece  and  two  gongs 
are  mounted  on  the  front  of  the  cabinet, 
giving  the  entire  instrument  that  desir- 
able appearance  of  compactness  and 
efficiency.  Guaranteed  to  work  over  20 
miles.  The  telephone  receiver  is  a double 
poled  one,  and  has  a hard  rubber  case. 
Seven  binding  posts  are  provided  for 
connections. 

The  instrument  is  one  which  we  can  offer 
with  pride  to  our  patrons  at  a ridicuiously 
low  price.  It  is  unobtainable  anywhere  else 
at  less  than  $15.00  and  is  an  instrument  un- 
equaled in  value  for  the  price  we  ask.  Size 
over  all  11x10x8  in. 

Long  Distance  Telephone  Sot — /va 

One  station A/.UU 

Shipping  weight,  15  lbs.  ^ 

Two  stations  (^1  9 A A 

Shipping  weight,  25  lbs $iu.UU 

Send  6c  in  stamps  for  our  big  80  page 
Wireless  and  Electrical  Catalog  No.  22. 

The  Electro  Importing  Co. 

231  Fulton  Street,  New  York 


Make  Your  Own 

ELECTRICAL  APPARATUS 

with  the  help  of  our 

RELIABLE  BOOKS 

Send  for  price  list  No.  138 

COLE  & MORGAN,  INC. 

Publishers 

188-190  Greenwich  St.  New  York 


For  example.  A locomotive  is  always 
upon  the  ground  and  can  easily  retard  its 
speed  by  slipping  over  the  rails ; the  tre- 
mendous friction  set  up  soon  stops  the 
train.  A steamship  is  never  out  of  the 
water,  and  being  in  so  dense  a medium  can 
easily  retard  its  speed  by  reversing  its  pro- 
pellers. But  the  airplane  on  the  other  hand 
has  two  entirely  different  things  to  contend 
with.  In  the  first  place,  it  not  only  must  re- 
duce its  speed  from  a high  speed  to  prac- 
tically nothing  before  it  can  make  a land- 
ing, but  it  also  must  make  the  transition 
from  one  medium  to  another,  namely,  from 
the  air,  a very  thin  medium,  to  the  ground, 
a very  dense  medium.  When  we  come  to 
do  this  with  a 5,000-ton  weight,  it  will  be 
readily  seen  that  this  becomes  a ticklish 
problem.  Off-hand  it  would  seem  to  be  al- 
most impossible  to  bring  so  huge  a weight 
safely  down  to  earth  without  special  con- 
trivances not  yet  invented.  Luckily  there 
is  one  element  in  landing  such  a huge  ma- 
chine which  has  perhaps  occurred  to  few 
people,  and  the  writer  herewith  desires  to 
advance  it  with  diffidence. 

Due  to  the  very  large  surface  of  the  ma- 
chine this  makes  the  landing  rather  easy  for 
the  very  simple  reason  that  the  machine  acts 
as  a parachute,  unlike  a dead  weight  that 
does  not  displace  much  air.  If  the  machine 
is  designed  right,  and  if  the  center  of  grav- 
ity of  the  machine  is  correctly  calculated, 
and  if  the  curvatures  of  both  of  the  under- 
sides are  correct,  it  should  be  possible  to 
stop  the  propellers  just  before  the  machine 
reaches  the  ground.  Then  by  quickly  re- 
versing the  propellers  the  huge  airplane 
would  then  descend  not  unlike  a parachute. 
In  other  words,  the  air  between  the  ma- 
chine and  the  ground  cannot  get  away  fast 
enough  without  acting  as  a buffer  on  the 
airplane,  which  would  therefore  descend  a 
a slow  speed  similar  to  a parachute. 

Therefore,  the  bigger  and  larger  we 
make  such  a flying  machine  the  more  safely 
will  it  be  possible  to  land  it.  Of  course,  it 
goes  without  saying  that  the  weight  of  the 
machine  in  proportion  to  its  surface  must 
not  reach  beyond  a certain  figure,  for  if  the 
weight  becomes  too  great  gravitation  will 
overcome  the  parachute  effect  and  the  huge 
craft  will  come  down  too  quickly.  This, 
however,  is  a problem  for  the  engineer  to 
work  out. 

Should  it  not  be  possible  to  land  these 
huge  air  monsters  as  advanced  above,  then 
perhaps  it  may  be  found  that  it  will  be 
safer  to  “land”  them  on  a sheet  of  water 
specially  prepared  for  “landing”  purposes. 
If  the  airplane  of  the  future  is  equipt  with 
retractable  pontoons,  then  it  would  be  a 
simple  matter  to  make  a landing  on  a small 
natural  or  artificial  lake,  which  would  thus 
constitute  the  “Air  Port.”  Perhaps  such  a 
landing  would  be  safer  and  preferable  to  a 
ground  landing. 


ORIGINAL 


TELEPHONES 


A highly  developed  telephone  that  stands  favorable  com- 
parison with  high-priced  commercial  telephones.  Only  two 
wires  are  required  for  the  installation,  there  being  no  other 
*phone  on  the  market  that  will  operate  on  less  than  three 
wires,  due  to  the  fact  that  an  entirely  new  feature  is  embodied 
in  the  MECANEL  TELEPHONES.  They  are  ideal  time-savers 
for  house,  farm,  field  or  office  use.  By  simply  lifting  the 
telephone  off  hook,  a REAL  BELL  will  ring  at  the  other  end 
until  someone  answers.  They  will  operate  at  a distance  of 
200  ft.  with  four  batteries  and  greater  distances  with  addi- 
tional batteries.  Simple  diagrams  and  instructions  with  each 
Price  $5.00  Postpaid  Money  Back  Guarantee 

INLAND  SPECIALTY  COMPANY,  1562  N.  Robey  St.  Chicago,  III. 


IF  you  should  be 

called  upon  to  - night 
to  resent  an  improper 
remark  about  someone 
you  love,  could  you 

play  a man'^s  part? 

Suppose  a ruffian  insults  you,  or  worse  still, 
passes  a stinging  remark  about  your  mother  or 
sweetheart.  What  will  you  do  ? The  bully 
probably  knows  enough  about  boxing  to  give  you  a 
good  beating.  Prudence  would  tempt  you  to  swallow 
the  insult  and  slink  away.  But  your  pride  won’t  let 
you  do  that — you’re  too  much  of  a man — so  to  save 
yourself  from  disgrace  you  fight.  And  if  you  are 
like  most  men  who  know  nothing  about  boxing,  your 
opponent  will  give  you  a sound  thrashing. 

Or  suppose  you  are  waylaid  oil  a deserted  street. 
Unless  you  know  how  to  overcome  your  opponent 
and  escape,  it  is  likely  that  your  friends  will  find 
you  lying  unconscious. 

Now  how  much  longer  are  you  going  to  take 
chances  with  your  helplessness?  The  excuse  that 
you  are  too  old  or  too  young  to  learn  boxing,  that 
you  haven’t  the  time  or  the  money,  doesn’t  hold 
good.  We  are  teaching  boxing  to  over  7,000  students 
— some  of  them  old  men,  some  of  them  bovs,  and 
we  know  from  experience  that  after  studying  the 
Marshall  Stillman  System  of  Self  Defense  the  ma- 
jority of  them  are  able  to  outbox  stronger  and 
heavier  opponents. 

It  won’t  cost  you  a cent  to  try  this  course.  We 
send  it  on  10-day  approval.  Practice  some  of  the 
lessons.  If  at  the  end  of  ten  days  you  feel  that 
we  can’t  teach  you  boxing  and  self-defense,  return 
the  course.  Should  you  decide  to  keep  it,  simply 
mail  $5  in  complete  payment. 

This  course  is  based  on  the  methods  used  by 
Professor  Mike  Donovan,  who  for  years  taught  box- 
ing at  the  New  York  Athletic  Club.  The  lessons 
take  place  in  front  of  your  mirror.  You  start  with 
things  you  already  know,  such  as  the  breast  stroke 
in  swimming,  stretching  out  your  hand  for  a coin, 
etc.  ^ Step  by  step  you  are  led  from  these  movements 
to  similar  movements  in  boxing  and  before  you 
know;  it  you  find  yourself  striking  powerful  blows, 
ducking,  feinting,  guarding,  side  stepping,  etc.,  just 
‘‘VtI  ^ opponent  in  front  of  you. 

inv  the  fundamentals— the  hit,  Buard- 

Is  work— you  take  up  shadow 

th?  "hich  we  describe  and  illustrate  such  blows  as 

Mrte  “an"  Doub^^^  Blow " elc 

rleflnd  "’“h  '’'’’'In®'  To  properly 

kTOw^somllhin't  f circumstances  you  must  also 

reWef  Pn-]itsu  and  bone-breaking  holds  and 

taow  "n*s‘ered  these  lessons,  you  will 

hSldl  a Sl.tSV  stunts  as  disarming  an  opponent  who 
hroat  ‘’^8«cr  or  club,  releasing  his  hold  on  your 

hll  arm?  ?°'n'®clf  from  an  opponent  who  has  locked 
ki?k  ™%o,ir  stomX  etc. 

exSll'e?fo°keVyo“flt’'‘®  “Psc'e-buildlng 

and'’r,m ®cnd  a copy  of  "Boxing  Blows 
kSSm?  * "'jneh  shows  every  good  blow  and  guard 
entire  cOTrse^  iHustraltons  in  the 

who  read  this  advertisement  will  send  for  the 
im??diarei7  Practice  a few  of  the  lessons  and  see 
I,^,|,c'^?'*tcly  that  the  course  is  practical,  and  will  go  on 
defend 'thamloT  through  they  will  know  how  to 

of  S'®"  ""ant  to  be  one 

Assol'l^tin?  w ‘•’0  Marshall  Stillman 

Association,  461  Fourth  Avenue.  Suite  E-109,  New  York  City 


FREE  TRIAL  COUPON 

MAR^SHALL  STILLMAN  ASSOCIATION  " 

Suite  E-109,  461  Fourth  Avenue.  New  York 

Boxy^ellnd  approval  your  complete  course  In 

Poan  Defense  as  described  above.  I have  alwavs 

nifd  ^ Payue  my  obligations  and  I give  you  rnv 

that®!  wfn  '"*‘'’7^01  safe  in  trusting  me  as  agreed  and 
.the  course,  or  remit  $5  (Canada 
?6,  foreign  countries  $7)  in  10  days. 

Name  


Address 


Check  the  Joh  You  Want ! 

Thousands  IVIen — Boys  Wanted 

. . Railway  Mail  Clerk  $16''0  to  $2,300  . .Customs  Positions  $1200  to  $1800 
..  Postoffi'-e  Clerk  $1400  to  $ 1800  ..Internal  Revenue  $1300to$2000 
..Postoffice  Carrier  $1400  to  $1800  ..Stenographer  $1340  to  $2000 

. Rural  Mail  Carrier  $900  to  $2360  ..Clerk  at  Washington  $1340  to  $2000 


Name 


Address  

Sign  your  name  and  address  and  send  us  this 
coupon  immediately.  We  will  immediately 
send  you  (Da  full  description  of  the  position 
checked,  (2)  a list  of  many  U.  S.  Gov’t  Jobs 
now  open  and  directions  telling  how  to  get 
free  coaching  for  the  position  checked. 
Franklin  Institute,  Dept.  BlOl  Rochester,  N.  Y. 
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DUCK’S 


New  Big  200-Page  No.  14 
Wireless  Catalog  and  100 
Page  E 1 e c t ri  cal  Catalog 


The  wireless  catalog  mailed  for  l2c  and  the  electrical  catalog  for  6c, 
either  in  stamps  or  coin,  which  amount  you  are  privileged  to  deduct  on 
your  first  order  of  $1.00.  Catalog  positively  not  sent  otherwise. 

This  edition  of  our  wireless  catalog  is  the  most  complete  and  elaborate 
we  have  ever  put  out.  It  embraces  everything  in  wireless  worth  while. 
As  an  encyclopedia  of  information  it  is  invaluable.  It  is  printed  on  ex- 
cellent paper  and  with  a beautiful  cover.  Your  amateur  friend  will  tell 
you  that  there  never  has  been  any  wireless  catalog  to  take  the  place 
of  Duck’s,  and  above  all  that  you  can  absolutely  rely  on  the  quality  of  every  instrument  listed 
in  this  catalog.  In  a word  it  is  all  worth  while  catalogs  in  one. 

Audio  Tron  bulbs  prepaid  $6.00 

We  discontinued  selling  Audio  Tron  bulbs  and  accessories  for 
a short  time  but  we  have  again  resumed  their  sale  and  also 
panel  sets,  and  can  guarantee  immediate  delivery. 

A big  improvement  over  our 
former  model.  Primary  di- 
vided into  four  sections,  with 
three  dead  end  switches, 
greatly  improving  selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  _ har- 
monics. The  change  in  the 
construction  of  the  guide  rod 
support  makes  it  possible  to 
obtain  a looser  coupling.  It 
is  a wonderful  improvement 
over  our  old  model  both  in 
performance  and  appearance. 
Only  $27.50. 

The  secondary  on  our  new 
type  Arlington  is  divided  into 
three  sections  with  two  dead 
end  switches,  eliminating  dead 
end  effect  and  harmonics  and 
giving  greater  selectivity. 
The  end  support  is  similar  to 
that  on  our  Navy  type,  per- 
mitting a looser  coupling.  It 
is  a beautifully  finished  in- 
strument. 

Price  only  $15.00 

OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 

THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


NEW  MODEL  SBB.  NAVY  TYPE  RECEIVING  TRANSFORMER 
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I By  PIERRE  H.  BOUCHERON  | 

I {Continued  from  page  515)  | 
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tors  and  it  is  hoped  that  few  of  this  type 
are  at  large  today.  The  new  element  of 
radio  men  who  go  to  sea,  nowadays,  is  for 
the  most  part  above  this  sort  of  petty  child- 
ishness and  ill-breeding. 

An  operator  should  never  fail  to  re- 
member that  altho  he  may  be  paid  by  the 
radio  and  not  the  steamship  company, 
nevertheless,  as  soon  as  he  has  signed  the 
ship’s  articles,  he  is  as  much  a member  of 
the  crew  as  any  sailor  or  fireman. 

Moreover,  if  an  operator  is  going  to  con- 
duct his  business  on  the  theory  that  the 
ship’s  officers  have  nothing  to  say  or  do 
with  him,  it  is  very  likely  that  he  is  not 
going  to  find  the  business  of  going  to  sea 
very  agreeable.  There  are  any  amount  of 
shell-backs  who  will  do  their  level  best  to 
make  things  miserable  for  “Sparks”. 

Of  course,  as  in  all  other  walks  of  life, 
one  will  encounter  small,  mean,  narrow- 
minded seafaring  men  who  have  little  faitli 
in  humanity  and  still  less  in  radio  opera- 
tors ; who  are  ever-ready  to  find  fault  and 
to  make  it  as  uncomfortable  as  possible  for 
everyone  about  them.  Here  I have  nothing 
new  or  enlightening  to  offer  on  the  subject 
of  dealing  with  such  persons,  but  in  the 
long  run  one  will  find  that  even  these 
monsters  may  be  brought  around  quite 
nicely  by  the  use  of  a little  tact  and  pa- 
tience ; otherwise  known  as  “kidding  them 
along”.  This  may  even  be  accomplisht 
without  the  slightest  loss  of  personal  pride 
and  self-respect,  if  one  is  willing  to  .use  a 
little  common  sense  and  give  in  to  trifles. 


The  Second  Edition  of  the 


Consolidated  Radio  Call  Book 


is  the  only  book  in  print  officially  listing 
all  the  radio  calls  as  issued  by  the  Bu- 
reau of  Commerce.  Every  vessel  and 
land  station  in  the  world  is  represented 
and  listed  alphabetically,  according  to 
names  of  vessels  or  land  stations,  and 
according  to  call  letters ; Revision  of 
American  coastal  stations  under  U.  S. 
Naval  control,  and  their  new  calls. 

ALL  AMATEUR  CALLS 


SPECIAL 

Given  Free  With  Each  Copy 

A Wireless  Map  of  the  World  in  colors  is  given 
absolutely  free  with  each  copy.  This  map  shows 
the  locations  of  all  the  high  powered  RADIO 
stations  in  the  world,  including  the  time  signal 
stations.  In  addition  it  tells  at  a glance  how 
far  away  any  of  these  stations  are.  Of  greater 
interest  are  the  time  zones,  w’hich  enable  the 
amateur  to  compute  instantly  the  correct  time 
for  the  zone  in  which  he  is  located  from  any 
time  signal  station. 


ALSO  LISTED 


♦ 

♦ 

♦ 

♦ 

i 

i 

i 

♦ 

! 

♦ 


Price  $1.25  Prepaid 


Either  Direct  from  us  or  for  sale  by 
the  following  responsible  dealers; 


American  Electro  Technical  Appliance  Co., 

235  Fulton  St..  New  York,  N.  Y. 
.A.tlantie  Radio  Co..  34  Batterymarch  St.,  Boston,  Mass. 
L.  Bamberger  & Co.,  Newark,  N.  J. 

.T.  H.  Bunnell  & Co..  32  Park  Place.  New  York  City 
California  Electrical  Supply  Co., 

643  Mission  St.,  San  Francisco,  Cal. 
L.  W.  Cleveland  Co.,  441  Congress  St,  Portland.  Me. 
Cutting  & Washington  Co., 

6 West  48th  St.,  New  York  City 
De  Forest  Telephone  & Tel.  Co., 

1391  Sedg\vick  Ave. , New  York  City 
Dewey  Sporting  Goods  Co., 

268  West  Water  St.  Milwaukee.  Wis. 
Doubleday  Hill  Electric  Co., 

719  Liberty  Ave..  Pittsburgh,  Pa. 
A.  T.  Hovey,  61  Belvidere  St.  Boston.  Mass. 

Lester  I.  Jenkins. 

923  Purchase  St,  New  Bedford.  Mass. 
Klaus  Radio  Apparatus  Eureka,  111. 

Arno  A.  Kluge.  638  So.  Figueroa  St.  TiOs  Angeles.  Cal. 
Manhattan  Electrical  Supply  Co.,  17  Park  Place.  New 
York  City;  114  S.  Wells  St.  Cliieago,  111.;  1106 
Pine  St.  St  Louis.  Mo.;  604  Mission  St..  San 
Francisco.  Cal. 


Consolidated  Radio 


McCarthy  Bros.  & Ford. 

75  W.  Mohawk  St.,  Buffalo,  N.  Y. 
A.  C.  McClurg  & Co.. 

218  So.  Wabash  Ave.,  Chicago,  111. 
Mohawk  Electrical  Supply  Co.. 

325  So.  Warren  St,  Syracuse,  N.  Y. 
Newman-Stern  Co.,  1874  E.  Sixth  St,  Cleveland,  Ohio 
Xola  Radio  Co.,  134  Chartres  St.,  New  Orleans,  La. 

E.  P.  Noll  & Co..  21  No.  7th  St,  Philadelphia,  Pa. 
Pioneer  Electric  Co.,  137  East  5th  St..  St.  Paul.  Mir\n. 

F.  D.  Pitts  Co.,  12  Park  Square.  Boston,  Mass. 

Precision  Equipment  Co.. 

2437  Gilbert  Ave.,  Cincinnati,  Ohio 
Radio  Corporation  of  America  (Marponi  Co.), 

Gay  and  Pratt  Sts.,  Baltimore,  Md. 
Radio  Distributing  Co..  4 West  Park  St,  Newarl:.  N.  J. 
Radio  Engineering  Co., 

827  Madison  Ave.,  Baltimore.  Md. 
Radio  Equipment  Co.. 

630  Washington  St.  Boston,  Mass. 

Published  by 

Call  Book  Co.,  Inc. 


Reuter  Electric  Co.,  34  East  6th  St.,  Cincinnati,  Ohio 
Rudolph  Schmidt  & Co.,  Inc., 

51  Main  St.,  E.,  Rochester,  N.  T. 
Shaffer’s,  107  Granby  St,  Norfolk,  Va. 

Shotton  Radio  Mfg.  Co..  Scranton,  Pa. 

Smith  Novotoy  Electric.  Inc.. 

20  West  5th  Street,  Charlotte,  N.  C. 
Southern  Electrical  Co. . 

Third  and  E Sts.,  San  Diego,  Cal. 
H.  E.  Williamson  Electric  Co.. 

316  Union  St,  Seattle,  Wash. 
Young  Men’s  Christian  Association, 

715  S3Uth  Hope  Street,  Los  Angeles,  Cal. 
Jos.  M.  Zamoiski  Co.,  Baltimore,  Md. 

Young  & McCombs,  Rock  Island,  111. 

Geo.  S.  Saunders,  168  Washington  St,  Boston,  Mass. 
Wireless  Shop. 

511  W.  Washington  St..  Los  Angeles,  Cal. 
Post  Office  News.  33  W.  Monroe  St,  Chicago,  HI. 
Meter  Electrical  Construction  Co., 

11  Otter  St.,  Oshkosh.  Wis. 
United  Radio  Telegraphers’  Association. 

505  E.  Baltimore  St.,  Baltimore,  Md. 
American  Hardware  Stores,  Bridgeport,  Conn. 


41  PARK  ROW,  NEW  YORK  CITY 
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Many  operators  step  aboard  a ship  for 
the  first  time  with  the  belief  that  unless 
they  show  “some  class”  they  will  be  made 
light  of.  This  is  wrong;  there  is  never  any 
need  of  bull-dozing  or  braggadocio  when 
one  would  seek  to  accomplish  their  means. 
Rather  give  in  to  the  little  things  than  dis- 
pute anyone’s  word,  particularly  with  the 
word  of  a man  who  has  spent  a lifetime  at 
sea  and  ought  to  know  what  he  is  talking 
about.  Wait  until  something  of  vital  im- 
portance to  your  welfare  or  integrity  is  at 
j stake;  then  it  will  be  time  enough  to  dis- 
pute the  rights  of  an  operator.  After  all, 
the  big  things  are  the  ones  that  count. 

THE  CAPTAIN. 

Too  much  stress  cannot  be  laid  upon  the 
I importance  of  respecting  and  obeying  this 
I' important  personage.  Have  ever  before  you 
the  fact  that  once  the  ship  is  outside  the 
! three  mile  limit,  the  captain  is  King — he  is 
the  law:  he  is  Emperor:  he  has  the  last 
I word  to  say,  in  fact  he  is  Lord  of  all  he 
I surveys.  That  little  tub  splashing  about 
on  that  mighty  expanse  of  water  is  under 
; the  supreme  command  of  the  Capta’" 
Upon  him  rests  the  safety  and  sometimes 
the  destin}^  of  the  several  handfuls  of  men 
as  well  as  women  who  chance  to  be  on 
board.  IVhat  he  says  goes.  Usually  he  is  a 
well-seasoned,  conscientious  and  experi- 
i^enced  sea-dog  and  he  will  not  abuse  the 
!i authority  rested  upon  him  by  international 
mercantile  marine  laws.  There  is  some  sort 
of  an  unwritten  rule  of  the  sea  that  in  a 
ijshipwreck  the  captain  and  the  wireless 
operator  are  the  last  to  leave  the  ship, — 
providing  they  are  fortunate  enough  to 
j reach  that  point.  For  that  reason  as  well 
as  many  others  which  the  prospective  wire- 
less operator  will  soon  learn,  it  behooves 
you  to  keep  on  the  right  side  of  him.  In 
ifact  the  success  of  your  work,  the  amount 
of  pleasure  you  are  able  to  secure  on 
various  voyages,  as  well  as  your  personal 
jcomfort  on  board  ship  depends  primarily 
I upon  how  you  impress  the  captain.  Some 
i skippers  are  often  attacked  with  a reck- 
less desire  to  curtail  many  most  desirable 
iprivileges  and  liberties. 

’ In  a smaller  measure  the  same  may  be 
:said  concerning  other  high  officers  of  a 
iship  such  as  the  Chief  Engineer,  the  Chief 
Mate,  the  Chief  Purser,  the  Chief  Steward 
(your  stomach  is  concerned  here)  and  their 
.various  assistants.  The  real  radio  opera- 
tor will,  do  his  utmost  to  please  these  men 
and  assist  them  in  every  way  possible, 
jwheether  it  be  the  securing  of  the  time 
signals,  daily  news,  baseball  scores,  weath- 
er reports,  positions  of  other  vessels,  et 
jcetera.  A word  of  warning:  don’t  resort 
do  the  time-honored  practise  of  blaming  it 
on  “static”  when  you  are  unable  or  have 
failed  to  copy  “press.” 

It  is  the  boast  of  several  radio  operator 
friends  of  mine  that  they  have  made  the 
Kew  York  to  Havana,  New  York  to  Gal- 
veston, New  York  to  Mexico,  New  York 
I to  Liverpool  runs  for  several  solid  years 
I without  ever  once  missing  the  “daily  press” 
items  transmitted  by  the  high  power  sta- 
tions nightly  and  which  both  crew  and 
I passengers  so  eagerly  gobble-up  the  next 
morning.  It  is  true  that  there  are  nights 
when  “static”  interference  is  very  severe 
and  it  is  sometimes  very  difficult  to  copy 
two  straight  words  in  succession  without 
missing  the  next  three.  Long  practise  in 
copying^  thru  all  manner  of  interference 
land  their  ability  “to  patch  up”  and  make 
! sense  in  broken-up  sentences  where  many 
words  have  been  “lost”,  no  doubt  comes 
to  them  in  good  stead.  There  is,  therefore, 
no  reason  why  you  cannot  do  the  same, 
once  you  have  gotten  into  the  “swing  of  it.” 

(Part  II — will  appear  in  the  October 
number.) 
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HOW  TO  MAKE 

'ELECTRIC-flXi 
CHEMICAL  Sc 
WIRELESS 

APPARATUS^  DEVICES  ETC. 
WRITTEN  AND  PUBLISHEP 
FOR  THE  NON-TECH. 

EXPERIMENTEE 

PRICE  $ 200 


Actuary  Tells: 

to  Make  any  i>honc  receive  wireless  calls, 
to  Make  (fenui.ie  stamp  photos  at  2c  a duz. 
to  Make  an  electric  walking  stick, 
to  Make  a small  hand  camera  for  25c. 
to  Make  A.  (J.  Transformers  for  10c. 
to  Make  a small  motion  picture  camera, 
to  Makeavest  socket  wireless  telegraph, 
to  Make  practical  storage  battery  for  26c. 
to  Make  unbreakable  flexible  mirrors, 
to  Make  16  x 20-inch  photos  for  10c. 
to  Make  rubber  bands  for  60c  a thousand, 
to  Make  duplicates  of  old  stamps  at2c  dz. 
tc  Maheasimple.sensitiveradioampliiiei'. 
to  Make  a good  battery  rheostat  for  6c. 
to  Make  an  electric  gas  lighter  for  10c. 
to  Make  an  invisible  aerial, 
to  Makeany  clock  run  2yrs. with  1 winding, 
to  Makoor  buy  moving  pictures  at  i-2  c a ft, 
to  Make  dry  batteries  tastS  times  as  long, 
to  Make  an  experimental  battery  for  5c. 


The  GREATEST  BOOK  Ever  Issued  for  Making  Eiactrical, 
Chemical  Wireless  Apparatus,  Supplies,  etc.,  at  little  cost 

TELLS  HOW  TO  MAKE — 

Print-O-Graph  for  50c  prints  circulars,  letterheads,  signs,  etc.,  in  one  or  more 
colors,  trint  labels,  stickers  and  envelopes  at  25c  a thousand. 

Wireless  Telephone  without  aerials,  easy  to  make.  Materials  required  are 
receiver,  transmitter,  battery  and  wire.  Transmits  clearly  at  any  distance. 

Burglar  Alarm,  closed  circuit  for  $1  00.  Bell  rings  automatically  when  wire  or  tin- 
foil is  broken.  Without  relays,  electro  magnets,  buttons,  springs,  etc. 

New  Electric  Battery  for  50c.  Charge  it  at  home.  Without  electricity,  wet  or  dry 
batteries.  Tliis  battery  produces  i2  volts. 

Wireless  Set  for  $1.00.  No!  Will  not  send  1,000  miles,  but  is  an  efficient  wireless 
apparatus  that  will  operate  anywhere  if  instruments  are  carefully  made. 

Aeroplane  Photography  -photograph  your  town,  and  make  the  picture  look  as  if 
photographed  from  an  aeroplane;  tell  them  you  were  up  and  made  a snapshot. 

Liquid  Pocket  Flashlight  for  25c  gives  steady  light  for  six  weeks  with  one  charge 
without  matches,  oil,  wicks,  batteries,  etc.,  handy  and  safe  as  a flashlight. 

Hypnotism  made  easy  with  this  chemical  method  — anyone  can  easily  be  hypnotized; 
results  guaranteed.  No  high  brow  language,  but  plain,  simple  instructions. 

Telegraph  electricity  free.  You  can  get  7 volts  of  earth  electricity  free,  anywhere, 
anytime;  never  runs  down;  this  electricity  operates  lines  up  to  2^  miles. 

New  Electric  Telephone— With  only  one  ordinary  receiver  at  each  end  of  the  line 
you  can  receive  and  also  transmit  with  it  at  any  distance. 

Catch  Fish  Quickly— By  hundreds  or  dozens;  when  this  chemical  is  placed  in  the 
water  all  fish  will  come  to  the  top  intoxicated  ready  to  pick  up. 

Old  coins  made  visible*  Unreadable  impressions  on  any  old  coins  can  be  made 
readable  again  without  cost.  This  s:cret  is  indeed  valuable. 

Midget  Ice  Plant  for  50c.  Freezes  a daily  supply  of  pure  cold  ice  for  a few  cents 
in  any  season  and  in  any  part  of  the  world. 

Self  Lighting  Gas,  an  inexpensive  chemical.  Once  applied  to  any  gas  mantel  or 
burner.  Lights  the  gas  instantly,  when  turned  on. 

400-Mile  Condenser  fer  25c.  Will  operate  satisfactorily  up  to  that  distance. 
This  variable  condenser  is  very  simple  and  easy  to  make. 

Wireless  Set  without  Aerials  — How  to  send  and  receive  messages  anywhere, 
anytime,  without  aerials,  wires,  coils,  etc. 

New  Process  Embossing,  or  raised  colored  letters  on  stationery,  post  cards,  etc., 
for  25c  a hundred,  without  presses,  dies,  etc. 

Mysterious  Ball.  With  this  homemade  ball  you  can  pitch  the  most  peculiar  curves, 
such  &s  no  ballplayer  can  catch. 


MAKE  A REAL  SPEEDY  MOTORCYCLE  from  any  old  bicycle  in  a few  hours  with  ordinary  home  tools.  Materials  and  parts 
are  very  c^  ea  o.  You  simply  attach  them  to  your  bicycle  and  presto— your  motorcycle  is  ready  The  price  of  Adams  Secret 
Manual  is  $2.00,  but  because  it  is  impossible  to  completely  describe  it  in  the  limited  space  available,  we  are  willing  to  send 
it  anywhere  prepaid  for  only  a $1.00  deposit,  and  as  a special  offer  we  will  also  send  along  material  to  make  a simple,  unique 

SENDING  AND  RECEIVING  SET  FREE 

with  key  sounder,  switches,  detector,  etc.,  absolutely  FREE.  And  still  more,  you  can  return  the  book  and  material  if  any- 
thing is  misrepresented,  and  your  deposit  will  come  back  as  quick  as  Uncle  Sam  can  carry  it.  Otherwise  remit  the  $1.00 
balance.  Can  anything  be  fair«^r?  Experimenters,  take  advantage  of  this  remarkable  offer  now— you  may  never  see  it 

again.  SEND  THAT  $1.00  TODAY.  You'll  be  sorry  if  you  don't— you'll  be  glad  if  you  do.  • 


A.  F.  ADAMS  ELECTRIC  COMPANY,  CHICAGO 

ADDRESS — 1305  PEORIA  STREET 
10  Per  Cent  Discount  for  Cash  in  Full  With  Order  and  Money  Back  as  Guaranteed 


O!  Dov ! 

fino  wil  h UieALSOPAlL SPARK' 

1 have  no  more  spark-  ^ 
plud  l-roubles 


HmNTBEDm  UFB  OF  CAR 


The  Alsop-All-Spark  Will 
Keep  ybur  Cylinders  Free 
From  Carbon,  Too 

This  Test  Proves  It 

During  the  war,  government  officers  made  compre- 
hensive tests  with  the  Alsop-All-Spark.  Several  auto- 
mobile motors  were  filled  with  oil  and  rini  until  the 
cylinders  were  so  lieavily  coated  witli  carl)on  that  the 
motors  refused  to  explode.  The  Alsop-Ali-Spark  was 
then  attached  and  tlie  cars  stai'ted  at  once.  At  tlie 
end  of  ten  minutes,  the  spark  plugs  . and  cylinders 
were  found  to  he  absolutely  free  from  carbon. 

An  Alsop-All-Spark  on  your  car  will  do  likewise. 
It  will  also  save  gasoline  and  make  new  spark  plugs 
unnecessary. 

Why  don’t  yon  try  an  Alsop-All-Spark  Intensifler 
at  our  risk?  If  yon  find  it  unsatisfactory  from  any 
reason  whatever,  you  may  return  it  and  the  full 
amount  of  your  remittance  will  l)e  refunded. 

The  four  cylinder  type  sells  for  $7.50.  Decide  at  once  to 
at  least  Kive  the  Alsop-All-Spark  Intensifler  an  adequate 
trial.  We  take  all  the  risk.  Or.  ask  us  to  send  you  a com- 
plete report  of  tlie  government  tests  mentioned  above.  Mail 
the  coupon  today. 

ALL-SPARK  IGNITION  COMPANY,  Inc. 
13 -X  Water  Street  New  York,  N.  Y. 


ALL-SPARK  IGNITION  COMPANY 
13-X  Water  Street,  New  York,  N.  Y. 

Gentlemen ; 

I I Enclosed  please  And  remittance  for 
— ' .$7. .'10  for  which  idease  send  me  one 
Alsop-All-Spark  Intensifier  for  a four  cyl- 
inder engine. 

I I Please  send  me  circular  describing  the 
' — ' AIsnp-All-Spark  Intensifler  and  full  re- 
port of  Government  tests,  at  once. 

Name 

Address 

City State 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive 
specials  of  the  month. 

Advertisements  in  this  section  ten  cents  a word  for  each  insertion.  Name  and  address  must  be  included  at  the  above  rate.  Cash  should 
accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6 issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted. 
Advertisements  for  the  November  issue  must  reach  us  not  later  than  September  22. 

The  Circulation  of  Science  and  Invention  is  over  150,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  236  Fulton  Street,  New  York,  N.  Y. 


Agents  W anted. 


$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.  Gunmetal  Co.,  Avenue  D,  Decatur,  111. 


Big  money  and  fast  sales.  Every  owner  buys 
gold  initials  for  his  auto.  You  charge  $1.50; 
make  $1.35.  Ten  orders  daily  easy.  ^ Write  for 
particulars  and  free  samples.  American  Mono 
gram  Co.,  Dept.  71,  Glen  Ridge,  N.  J. 


Agents: — “Stick-On**  Locks  render  open  win 
dows  absolutely  burglar-proof.  Sale  season  now 
on,  act  quick.  Sample  25  cents.  Transo  Co., 
Greenville,  Qhio. 


Make  $30.00  next  Saturday.  Speederator  for 
Fords  selling  like  wildfire.  Used  by  Ford  Motor 
officials.  Makes  any  Ford  run  like  a Packard. 
Stops  stalling  and  bucking.  Put  on  quick — 
instant  satisfaction.  No  holes  to  bore.  Sell  ten 
to  twelve  a day  easy.  Splendid  profits  and 
exclusive  territory.  Write  quick  for  information. 
Address  Perrin  Co.,  1047  Hayward  Bldg.,  De 
troit,  Michigan. 


Agents.  Big  returns,  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,  Baltimore,  Md. 


Would  year-round  quick  seller  interest  you 

Dept.  9,  Martinek  Company,  405  Lexington  Ave 
nue,  New  York.  


Mexican  Diamonds  flash  like  genuine,  fool  ex 
perts,  stand  tests,  yet  sell  for  l-50th  the  price 
Few  live  Agents  wanted  to  sell  from  handsome 
sample  case;  big  profits;  pleasant  work.  Write 
today.  Mexican  Diamond  Imptg.  Co.,  Box  Fi, 
Las  Cruces,  N.  Mex. 


Agents — $40-$100  week;  free  samples;  gold  sign 
letters;  anyone  can  put  on  store  windows;  big 
demand;  liberal  offer  to  general  agents.  Metallic 
Letter  Co.,  433-Z,  N.  Clark,  Chicago. 


Signs  for  store  and  offices.  Entirely  new.  $50 
week  easily  made.  Chicago  Sign  System,  G-326 
River  St.,  Chicago. 


$3.30  hourly,  selling  electromatic  plates  at  25c. 
Decker  sold  742  in  5 days;  made  $163.42.  Send 
2C.  stamp  for  extraordinary  sales-plan  and  free 
sample.  A.  F.  W.  Bowbeer,  947  Fedora,  Los 
Angeles,  Cal.  


Insyde  Tyres,  inner  armor  for  automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs; quickly  applied;  cost  little;  demand  tre- 
mendous; profits  unlimited.  Details  free.  Ameri- 
can Automobile  Accessories  Co.,  Dept.  54,  Cin- 
cinnati, Ohio. 


Agents  Wanted.  To  sell  automobile  acces- 
sories for  four-cylinder  cars;  quick  seller  and 
big  profits.  No  investments  required.  All-Spark 
Ignition.  13  Water  St.,  New  York  City. 


Make  and  Sell  Your  Own  Goods.  Formulas  by 
expert  chemists.  Manufacturing  processes  and 
trade  secrets.  Write  for  formula  catalog.  Chapin 
Mystic  Company,  Washington,  D.  C. 


$100.00  a Week.  For  general  agents  handling 
our  Instant  Carbon-Remover  for  Automobiles. 
Guaranteed  harmless.  A rapid  seller.  Makes 
permanent  customers.  Write  for  particulars  and 
protected  territory.  Buckeye  Product  Co.,  P.  O. 
Box  991,  Columbus,  Ohio. 
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Salesmen  Wanted. 


Salesmen — City  or  traveling.  Experience  un- 
necessary. Send  for  list  of  lines  and  full  par- 
ticulars. Prepare  in  spare  time  to  earn  the  big 
salaries — $2,500  to  $10,000  a year.  Employment 
services  rendered  members.  National  Salesmen’s 
Training  Association.  Dept.  158M,  ‘Chicago,  111. 

Salesmen — Side  or  main  line,  to  sell  low-priced 
6,000-mile  guaranteed  automobile  tires,  30x3^^ 
non-skid  sells  for  $13.95;  other  sizes^  in  propor- 
tion. Good  money  making  proposition  for  live 
wires.  Master  Tire  Co.,  1414  So.  Michigan,  Chi- 
cago. 

Motor  Engines  and  Dynamos, 

Small  motors  and  generators;^  hp.  AC  $26.50; 
3/2  hp.,  $38.50;  ^ _hp.  AC  $67.50.  Battery;  charging 
sets;  charging  lighting  and  moving  picture  arc 
generators;  motors  for  all  phases  of  current. 
Prompt  delivery;  wholesale  prices.  Write  for 
late  catalog.  Address  Motor  Sales  Dept.  (12), 
West  End,  Pittsburgh,  Pa. 

Motors,  2,  5 and  10  ho.  Special  prices.  Write 
me.  William  Hobart,  Troy,  Ohio. 


Help  W'anted. 

Young  men  prepare  as  brakemen,  firemen, 
$i8o-$2So  monthly.  Write,  Trainmen’s  Service 
Bureau,  Dept.  2,  Jersey  City,  N.  J. 

Salaried  employees  unusual  opportunity — Em- 
ployment Manager  will  personally  post  deserving 
persons,  all  localities,  how  to  secure  better  posi- 
tion, more  salary,  real  future  in  employment 
qualified  and  desired.  Co-operation  nationally 
known  concerns.  E.  Quinn,  2448  Leland  Ave., 
Chicago. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, ma^zines.  Experience  unnecessary;  de- 
tails free.  Press  Syndicate,  5665  St.  Louis,  Mo. 

Detectives  Make  Big  Money.  Travel,  be  your 
own  boss.  Either  sex.  We  instruct,  small  cost. 
Write  Johnson’s  Detective  School,  232  Sheldon 
Ave.,  Grand  Rapids,  Michigan,  Dept.  A. 

Be  a Mirror  Expert.  $3-10  a day;  spare  time 
home  at  first;  no  capital;  we  train,  start  you 
making  and  silvering  mirrors  French  method. 
1‘ree  Prospectus.  W.  R.  Derr,  Pres.,  579  Decatur 
Street,  Brooklyn,  N.  Y. 

Men-Boys.  Become  Automobile  experts.  $45 
week.  Learn  while  earning.  Write  Franklin 
Institute,  Dept.  B 806,  Rochester,  N.  Y. 

Detectives  Earn  Big  Money.  Excellent  oppor- 
tunity. Particulars  free.  American  Detective 
System,  1968  Broadway,  New  York. 

Hundreds  Men-Women,  over  17,  wanted  imme- 
diately as  Government  Railway  Mail  Clerks.  $150 
month.  Common  education  sufficient.  List  posi- 
tions free.  Franklin  Institute,  Dept.  B-26, 
Rochester,  N.  Y. 

Money  in  Mirrors.  Tells  how  to  cash  in  big. 
All  or  spare  time  making  and  resilvering  mir- 
rors. Our  formula  best  on  market.  Booklet 
free.  Wear  Mirror  Works,  Excelsior  Springs, 
Missouri. 

Detectives  and  Investigators  are  in  demand. 
Travel  and  earn  big  money.  Learn  this  fascinat- 
ing profession  by  home  study.  Particulars  free. 
American  School  of  Criminology,  Dept.  E,  De- 
troit, Mich. 

Firemen,  Brakemen,  Baggagemen,  $i40-$200, 
Colored  Porters  by  railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau,  East  St. 
Louis,  111. 

Auto  Accessories. 

Blueprints.  Automobile  Armatures.  See  ad 
under  “Electrical.”  Charles  Chittenden. 

Old  Tires  made  like  new.  Insures  double  the 
wear.  Satisfaction  guaranteed,  25c.  Bargain 
catalog  free.  Science  Institute,  E6435  N.  Clark, 
Chicago. 

Tires — Direct  to  you  prices.  Exclusive  repre- 
sentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
8,000  Miles.  Sample  Sections  furnished.  Mellin- 
ger Tire  Company,  980  Oak,  Kansas  City,  Mo. 

Auto  Motor  Supplies — Buick,  Michigan,  Stod- 
dard-Dayton,  Cadillac-Overland,  E.  M.  F.  Con- 
tinental and  Buda  Motors,  all  types,  $50  each  and 
up.  Special  high-tension,  2 and  4 cylinder  mag- 
netos $9.50  each.  Electric  and  gas  head  lamps, 
coils,  carburetors,  air  compressors,  generators, 
starters,  etc.  Write  for  catalog.  Address  Motor 
Sales  Dept.  (12),  West  End,  Pittsburgh,  Pa. 

Battery  Charging  Profits  $100  to  $250  clear 
monthly  with  HB  equipment.  Your  lighting  cur- 
rent or  engine  operates.  No  expense  to  you. 
Easy  payment  plan  lets  outfit  earn  own  way. 
Satisfaction  guaranteed.  Write  Huberts,  Troy, 
Ohio. 

Fords  run  34  miles  per  gallon  with  our  1920 
carburetors.  Use  cheapest  gasoline  or  half  kero- 
sene. Start  easy  any  weather.  Increased  power. 
Styles  for  all  Motors.  Runs  slow  in  high  gear. 
Attach  yourself.  Big  profits  for  agents.  Money 
back  guarantee.  30  days*  trial.  Air-Friction 
Carburetor  Co.,  270  Madison  Ave.,  Dayton,  Ohio. 

Agencies  Wanted, 

James  Orton — Desires  sole  representations  for 
South  America,  Casilla  366,  Buenos  Aires. 

Business  Opportunities, 


Start  business  of  your  own.  24  plans,  $1.00. 
Joel  Tillberg,  Proctor,  Vermont. 


Enter  a new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
loot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hun.ing,  soliciting  or  agency.  Address  Ste- 
phenson  Laboratory,  18  Back  Bay,  Boston,  Mass. 


Be  Independent — We  teach  by  mail  how  to 
manufacture  unexcelled  toilet  goods.  Particulars 
free.  School  of  Cosmetics,  Box  C,  Omaha,  Neb. 

I Made  $30  a Week  evenings  with  a small  Mail 
Order  Business  Home.  Free  Booklet  tells  how. 
2c  postage.  Alex  Scott.  Cohoes,  N.  Y. 


Patents  for  sale.  To  sell,  buy  or  obtain  patents 

write  Patent  News--309,  Washington,  I).  C. 

Any  vulcanizer  can  save  $100.00  a week  through 
studying^  “Vulcanizing  Improved  and  Simpli- 
fied.” Trebles  production  and  saves  material. 
20  section  repairs  done  by  students  in  one  day. 
Send  $5.00  for  copy  and  save  two  men’s  wages. 
Special  courses  for  beginners.  Prehn  Vulcani- 
zing  College,  1554  S.  Wabash  Ave.,  Chicago,  111. 


New  Auto-Knitter.  Half-price.  Earn  at  home. 
I.  D.  Matteson,  Swansea,  Mass. 


“Money-Talks.**  The  Business  magazine  pub- 
lished for  progressive  people.  Send  for  sample 
copy.  P.  O.,  Box  236-B,  Newark,  New  Jersey. 


Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.  Metz,  313  East  89,  New  York. 


Turn  Your  Spare  Time  Into  Money  for  that  ap- 
paratus you  want.  Start  a profitable,  permanent 
home  business.  Steady  weekly  income.  No  in- 
vestment but  your  brains  and  spare  time.  Posi- 
tively no  soliciting,  agency  proposition.  Write 
today.  Address  Opportunity,  Box  17s,  Fredonia, 
N.  Y. 


Wanted — Advertising  managers  everywhere.  $50 
to  $150  weekly.  Experience  unnecessary;  learn  in 
spare  time.  Details  free.  Koehler,  Dept.  25,  1961 
S.  Hoover,  Los  Angeles. 


3,384  Moneymaking  Plans.  Formulas.  Trade- 
Secrets.  “Encyclopedia  Business  Opportunities.*’ 
3 volumes  $1.  Ideal  Book  Shop,  5501-EV  North 
Robey,  Chicago. 


Stammering, 


St-Stu-t-t-tering  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Walter  McDon- 
nell, 105  Potomac  Bank  Bldg.,  Washington,  D.  C. 


New  discovery!  Establish  a good,  steady, 
profitable  business  of  your  own.  Whole  or  spare 
time.  No  canvassing  or  mail  order  proposition. 
Everything  necessary  furnished.  Write  immedi- 
ately. Ferber  Company,  296-C  Broadway,  New 
York. 


Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen.  $300  to  $2,000  necessary.  Will  allow  ex- 
penses to  Baltimore  as  explained.  Address,  Mr. 
Clemmer,  603  N.  Eutaw  St.,  Baltimore,  Md. 


Shawnee,  Oklahoma,  center  of  a great  farming 
country.  Write  for  free  agricultural  booklet. 
Board  of  Commerce,  Shawnee,  Oklahoma. 


Breed  Canaries.  Profitable  pastime.  Particu- 
lars free.  Bird  Farm,  Lynnhaven,  Virginia. 


Stamping  Names, 


Make  $19  a hundred  stamping  names  on  key- 
checks.  Send  25c.  for  sample  and  particulars. 
Ex  Keytag  Co.,  Cohoes,  N.  Y. 


Aeronautics, 


Aviators  make  big  money.  Twenty  to  forty 
minutes  daily  instruction.  You  can  learn  in 
three  weeks.  Send  stamp  for  illustrated  booklet 
Tells  how.  Philadelphia  Aero-Service  Corpora 
tion,  Real  Estate  Trust  Building,  Philadelphia 


Propellers  for  aeroplane  propulsion.  Small  pro 
pellets  for  motorcycle  driven  snow  and  ice  sleds 
Road  speedsters  and  hydroplanes,  five  feet 
diameter,  $12,  others  in  proportion.  Can  supply 
hub  mountings,  bearings,  counter  shafting  and 
sprockets.  Complete  pamphlets  free.  Crawford 
Motor  and  Aeroplane  Mfgr.,  142  S.  Rampart  St., 
New  Orleans. 


Automobiles. 


Build  your  own  speedster  or  racing  body. 
Write  today  for  money-saving  pamphlet  showing 
different  styles.  Floege’s  System  of  Body- 
Building,  North  Chicago,  111. 
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How 


Those  of  us  who  have  been  inter- 
ested in,  or  studied  the  great  pyra- 
mids of  Egypt,  particularly  that  phase 
of  the  subject  having  to  do  with  the 
erection  of  these  gigantic  stone  mon- 
uments to  a worthy  but  little  known  people, 
have  undoubtedly  been  nonplust  when  it 
came  to  reasoning  out  just  how  the  Egyp- 
tians raised  the  huge  stones  weighing  many 
tons,  even  tho  they  had  tens  of  thousands 
of  men  available  for  the  purpose. 

If  the  engineers  of  today  were 
charged  with  the  problem  of  erect- 
ing one  of  these  huge  pyramids, 
they  would  make  short  work  of 
it  with  their  modern,  high- 
powered  steam  and  electric 
cranes  with  which  they 
think  nothing  of  picking 
up  a twenty-ton  load  and 


see  in  our  mind’s  eye  the  picture  which  our 
historians  have  drawn  for  us — of  great, 
long  ropes,  perhaps  a mile  or  so  in  length — 
and  ten  thousand  men  pulling  on  each  rope, 
with  one  of  the  rocks  or  stones  sliding 
slowly  and  stubbornly  up  an  inclined  run- 
way or  ramp  built  of  earth,  the  pitch  of 
this  ramp  being  Jncreased  or  built  higher 


the'poHsht' boating,  which  still  remains  on 
part  of  the  pyramids  now  standing,  served 
another  very  important  purpose  besides  that 
of  ornamentation,  namely,  that  of  acting  as 
a runway  up  which  the  giant  ten  to  twenty- 
ton  stone  blocks  were  pulled  by  ropes  past 
over  a series  of  rollers  at  the  top  of  the 
structure.  As  history  does  not  tell  us  just 
how  the  pyramids  were  constructed  or  gives 
any  hints  in  this  direction,  it  so  happens  that 
the  theory  of  this  new  writer  may  be  safely 
considered  as  very  possibly  the  correct  one. 

This  engineer  then  goes  on  to  say,  in  the 
journal  referred  to : 

“In  examining  the  pyramids  the  problem 
which  has  always  confronted  the  engi- 
neer of  today  has  been  the  method  of 
their  construction.  It  is  one  of  the 
peculiarities  of  Egyptian  archae- 
ology that  practically  nothing  on 
pyramid  construction  appears. 


It  Is  Thought  by  a Present  Day  Engineer  That  the  Great  Pyramids  of  Egypt  Were  Built  in  the  Manner  liiustrated — the  Gigantic  Stones 
Having  Been  Pulled  Up  the  Smooth  Surface  of  the  Pyramid,  Which  Surface  Finish  of  Cement  Is  to  be  Seen  to  This  Day  on  Some  of  the 
Pyramids.  The  Older  Idea  Involved  the  Construction  of  Large  Earthen  Ramps,  Which  Had  Afterward  to  be  Destroyed. 


swinging  it  thru  the  air  like  a scuttle  of 
coal  at  the  end  of  a one  hundred-foot  steel 
boom.  But  history  teaches  us  that  the  Egyp- 
; tians  had  no  such  facilities  as  those  pro- 
vided by  our  modern  cranes,  and  even  grant- 
! ing  that  they  possest  the  ingenuity  to  build 
' cranes,  there  were  no  gasoline  or  steam  en- 
gines to  operate  them.  And  so  the  problem 
of  how  the  pyramids  were  built,  as  usual, 
simmered  down  to  the  point  where  we  can 


as  the  work  proceeded. 

Altho  this  is  one  of  the  principal  methods 
suggested  by  students  of  the  subject  of  how 
the  pyramids  were  built,  a startling  new 
theory,  which  seems  to  have  considerable 
essence  of  logic  in  it,  has  been  brought  for- 
ward by  a present-day  engineer  who  writes 
on  the  subject  in  the  Indian  and  Eastern 
Engineering , of  Calcutta,  India.  In  a few 
words,  the  theory  of  this  engineer  is  that 


Thus  no  evidence  of  any  kind  has  been 
unearthed  to  show  that  they  had  that  pro- 
found knowledge  of  mechanics  which  would 
enable  the  construction  and  operation  of 
cranes  sufficiently  large  and  powerful  to 
swing  blocks  of  stone  weighing  several  tons 
and  place  them  in  position  anywhere  up  to 
nearly  500  feet  in  the  air.  The  absence  of 
such  proof  is  only  negative;  bub  on 
{Continued  on  page  665) 


By  Uo  WEHFHIEILB  SECOR 


SINCE  the  invention  of  the  first  air- 
plane, practically  every  inventor  who 
has  evolved  new  principles  for  the 
propulsion  thru  the  air,  of  a heavier- 
than-air  type  of  machine,  has  invari- 
ably advocated  the  employment  of  some 
form  of  air  screw  or  propeller.  Every  air- 
plane today,  used  in  the  armies  and  navies 
of  the  world,  uses  a propeller  rotated  at 
high  speed  by  powerful  engines,  developing 
•several  hundred  horsepower. 

Wherefore  and  hence  we  have  with  us 
at  present  the  very  latest  idea  in  airplanes, 
not  only  for  small  machines,  hut  for  large 
ones  which  may  eventually  be  used  for 
transatlantic  and  transcontinental  air  travel 
— the  propellcr-lcss  airplane!  One  of  the 
main  features  of  the  new  blower-type  air- 
plane, here  shown  and  designed  by  one  J.  W. 
Webh,  of  Chicago,  is  the  fact  that  the  ma- 
chine can  be  elevated  vertically  from  a 
given  spot  and  does  not  require  an  elaborate 
landing  and  starting  ground  of  considerable 
size  as  at  present. 

Among  the  other  features  claimed  for 
this  machine  (which  employs  the  resulting 
effects  due  to  sucking  downward  a power- 
ful draft  of  air  thru  the  openings  in  the 
top  of  the  machine,  and  blowing  the  air 
out  by  means  of  powerful  engine-driven 
blowers  from  under  the  wings)  are  the 
following ; That  the  machine  will  be  able 


to  sustain  a considerable  load  and  ascend 
vertically  to  any  desired  height ; maneuver 
laterally  at  any  desired  angle  with  or  against 
the  wind ; and,  moreover,  it  is  capable  of 
hovering  in  a stationary  or  fixt  position  in 
any  desired  point,  ascending  or  descending 
as  may  be  necessary  to  avoid  air  currents 
or  to  take  advantage  of  them. 

Such  a stationary  flying  craft  would  be 
of  untold  advantage  in  military  maneuvers 
when  used  as  a wireless  station  for  direct- 
ing artillery  fire,  and  for  numerous  other 
purposes  in  both  peace  and  wartime.* 

The  inventor  of  this  new  propeller-less 
airplane  makes  use  of  several  aircraft  en- 
gines such  as  the  Liberty,  or  other  type  of 
gasoline  motor,  which  are  direct^-  connected 
to  a series  of  powerful  air  blowers,  en- 
closed in  the  usual  steel  housings,  these 
fans  sucking  the  air  downward  thru  the  top 
of  the  plane  and  whirling  it  around  until  it 
attains  a high  velocity,  and  then  shooting 
it  out  thru  the  funnels,  as  shown  by  the 
airows  in  the  drawings.  The  reaction  of 
these  multiple  blasts  of  air  against  the  at- 
mosphere causes  the  plane  to  rise. 

The  plane  is  also  caused  to  rise  due  to 
the  partial  vacuum  produced  above  it  when 
the  blowers  are  started,  owing  to  the  power- 
ful suction  present.  The  airplane  is  di- 
rected or  steered  in  any  desired  direction 
by  deflecting  a certain  number  of  blower 


air  streams  by  means  of  suitable  dampers 
or  valves  down  thru  a series  of  curved 
nozzles  placed  under  the  floor  of  the  ma- 
chine. The  powerful  drafts  of  air  shot  out 
horizontally  thru  these  nozzles  react  on  the 
atmosphere,  causing  the  plane  to  move  in 
the  opposite  direction,  as  the  arrows  clearly 
show.  Suitable  elevating  and  rudder  planes 
are  provided  fore  and  aft  also  to  help  navi- 
gate the  craft. 

This  airplane  maj'  be  fitted  with  collap- 
sible wheels  for  use  when  descending  upon 
land  also  with  pontoons  for  landing  on 
water.  The  inventor  provides  a clever  sys- 
tem of  inflatable  pontoons  which  are  quickly 
filled  with  air  from  a motor-driven  air 
blower.  These  may  be  covered  with  rub- 
ber cloth  or  doped  airplane  fabric  and  not 
only  may  serve  as  soft  cushions  in  landing 
the  machine,  or  pontoons  for  w'ater  de- 
scents, but  also  serve  as  keels  which  assist 
in  maintaining  the  machine  in  a true  course 
while  flying.  The  air  dampers  or  valves 
as  well  as  the  elevating  and  starting  rud- 
ders are  all  controlled  from  the  pilot’s  cabin 
at  the  front  of  the  machine.  Eor  a circu- 
lar airplane  of  this  type,  32  feet  in  diam- 
eter, the  inventor  proposes  to  use  a 400 
H.P.  engine,  driving  eight  fans  or  blowers 
with  a capacity  sufficient  to  draw  a total 
of  280,000  cubic  feet  of  air  per  minute  at 
a velocity  of  55  miles  per  hour. 
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Propeller-less”  Airplane  Devised  by  Chicago  Inventor  Which  Employs  the  Usual  Engines  But  Instead  of  Driving  Propellers,  They 
Serve  to  Rotate  High  Speed  Blowers  Which  Develop  Powerful  Drafts  of  Air.  These  Rapidly  Moving  Air  Currents  Are  Deflected  Out  and 
Downward  from  Under  the  Wing  Surface,  for  Vertical  Ascension — and  Horizontally,  Thru  Curved  Nozzles,  for  Lateral  Propulsion  in 
Any  Direction.  The  Vacuum  Produced  at  the  Top  of  the  Machine  Aida  in  Ascending  Vertically  from  a Given  Point. 
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Top  Strip  of  X-Ray  “Movies”  Shows  Ring  Being  Piaced 
on  Finger.  Note  the  Bones  and  How  Graduaiiy  and  Ac- 
curately the  Successive  Motions  Are  Depicted  by  This 
Latest  Triumph  of  Science. 


Vertical  Strip  of  “Movie”  X-Ray  Fiim  Shows  Progressive 
Bone  and  Muscie  Actions  Resuiting  From  Flexing  the 
Muscles  of  the  Arm.  Such  Films  Are  of  Untold  Educational 
Value. 


A PROOF  that  electricity  is  well-nigh  universal  in 
its  applications,  and  that  every  phase  of  human 
activity  is  invaded  and  improved  by  this  potent 
- and  benevolent  form  of  energy,  is  vividly  demon- 
strated in  a new  one  reel  educational  film  “Rev- 
elations,” just  completed  by  C.  F.  Bateholts.  It  deals 
with  the  remarkable  progress  made  with  the  X-Ray 
outfit,  perfected  by  Dr.  W.  D.  Coolidge.  This  portable 
outfit  can  be  taken  to  the  bedside  of  the  patient  and 
attacht  to  an  ordinary  electric  light  socket. 

Pictures  taken  by  the  X-Ray  are  not  new  but  a motion 
picture  film  prepared  by  the  use  of  this  wonderful 
machine  is  something  entirely  new  to  science.  It  is  an 
innovation  in  the  movie  field,  a thing  which  had  always 
been  considered  impossible. 

The  opening  part  of  this  wonderfully  interesting  film 
shows  a few  of  the  essential  operations  in  the  manufac- 
ture of  the  Coolidge  X-Ray  tube,  the  device  which  gen- 
erates the  powerful  rays  capable  of  penetrating  to  the 
inner  structure  of  opaque  objects.  By  animated  draw- 
ings the  electrical  action  in  producing  these  rays  is  shown 
so  clearly,  that  a child  can  understand  the  process. 

The  next  step  in  the  film  visualizes  the  wonderful 
power  of  the  rays  in  piercing  such  objects  as  wood,  steel, 
cast  iron,  and  even  the  hidden  wheels  of  a clock.  You 
can  follow  the  workings  of  every  wheel  of  the  time- 
piece and  see  just  how  the  second  hand  moves;  you  see 
just  how  a nail  appears  in  the  center  of  a solid  block  of 
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Automatic  machinery  to  overcome  the  high  cost  of  pro- 
duction is  being  developt  at  an  amazing  rate  and  with  re- 
markable results.  It  is  evident  that  a revolution  is  going 
on  in  the  science  and  technic  of  production.  One  corpora- 
tion, for  instance,  now  has  under  construction  machines 
to  weigh  the  product,  fill  the  box,  wrap  it  and  label  it ; 
haying  a capacity  of  15,000  finished  boxes  per  day ; ma- 
chines to  fold  paper  napkins,  100,000  per  day ; machines 
to  wrap  sandwiches  in  a sanitary  way  without  the  aid  of 
human  touch ; machines  to  make  ice-cream  cones  at  the 
rate , of  2,400  per  hour  without  the  touch  of  the  hand ; 
machines  to  pit  cherries,  to  wrap  pieces  of  goods,  to 
sew  bags  and  turn  them  inside  out,  to  paste  labels  on 
phonograph  records,  to  develop  films.  Machines  that  will 
automatically  make  boxes  from  sheets  of  cardboard ; put 
them  together,  tuck  in  the  bottom  end,  place  jar  or  bottle 
with  circular  or  directions  therein  and  then  tuck  in  the 
top,  making  a complete  cartoned  package  without  the 
touch  of  the  human  hand.  Machines  that  build  up  a 
carton  or  box ; weigh  and  fill  the  same  with  powder  or 
a floury  substance,  place  cover  on  box,  then  wrap  the 
box  completely  with  a printed  wrapper  and  then  place 
a trademark  seal  on  each  end  of  the  package.  Machines 
that  will  label  bottles  (120  per  minute),  bottles  fed  from  maga- 
zine and  labeled  automatically.  Machines  that  will  remove  .a 
cover  from  a box,  jilace  a product  therein,  place  cover  back  on 
box,  label  the  top  of  the  box,  place  label  around  the  side,  and  then 
fold  a circular,  placing  the  same  around  the  box,  fastening  it  to 
l)Ox_with  a tapk  driven  into  the  box  by  the  machine.  Machines 
ironing  and  folding  sheets,  pillow  cases,  towels,  handkerchiefs 
and  napkins.  Machines  folding  and  labeling  shoe  and  corset 
laces  automatically;  large  production  per  day.  Machines  that 
will  automatically  bind  the  four  edges  of  advertising  glass  slides 
used  in  moving-picture  houses.  Machines  that  will  assemble  and 
wrap  hard  candies,  rolling  them  into  a package,  producing  25,000 
packages  in  a day.  Machines  that  will  automatically  wrap  in  foil, 
chocolate  bars  and  small  candies.  Machines  that  will  auto- 
matically wrap  cigars  in  paper  and  foil.  Machines  that  auto- 
matically wrap  sandwiches  or  fold  paper  napkins.  Machines  that 
will  automatically  tie  two  tapes  around  piece  goods,  then  wrap  in 
paper,  leaving  the  ticket  on  the  outside  of  package.  Machines  for 
automatically  assembling  and  producing  various  kinds  of  buttons 
and  for  cracking  all  kinds  of  nuts. — New  York  Journal  of 
Commerce, 
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wood ; how  a hole  or  flaw  in  steel  may  be  discovered ; 
the  composition  of  a shotgun  shell,  showing  the  buck 
shot,  powder  and  detonating  cap. 

HUMAN  BODY  IN  ACTION. 

The  closing  part  is  devoted  to  X-Rays  of  the  human 
body,  showing  the  action  of  the  bones  of  the  hand  as  the 
fingers  are  moved,  the  wrist  as  it  is  bent,  the  elbow  as 
the  arm  is  doubled  up  and  straightened  out,  the  knee  and 
ankle  in  the  same  motion,  the  teeth,  showing  fillings,  the 
nerves,  and  an  abscess  at  the  root  of  one  and  closes  with 
an  X-Ray  of  the  entire  body — the  skeleton  of  a living 
person,  a picture  marvelous  in  itself. 

For  years  the  X-Ray  has  been  the  invaluable  ally  of 
surgery  but  until  the  portable  machine  was  perfected  it 
has  been  necessary  to  transport  the  patient  to  the  hos- 
pital. Sufferers  whose  condition  forbade  being  moved, 
were  thus  deprived  of  the  X-Ray  benefits  with  the  result 
that  medical  skill  has  been  handicapt  in  diagnosing  con- 
ditions which  otherwise  might  have  been  recognized. 

The  film  shows  how  easily  the  portable  machine  may 
be  carried  about,  the  simplicity  of  its  operation  and  set- 
ting up  at  the  bedside  of  the  patient. 

All  in  all  it  is  a wonderful  film  showing  the  marvelous 
things  science  has  been  able  to  accomplish  in  lessening 
the  sufferings  of  mankind.  — Photos  Courtesy  General 
Electric  Co. 
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At  60  degrees  below  every  stovepipe  throws  out  a great 
white  cloud  of  smoke  and  vapor,  resembling  a steamboat 
'jjfk  in  its  whiteness,  and  this  cloud  streams  away  for  from  50 
to  100  feet,  mingling  with  the  other  white-gray  mist  or 
haze  that  remains  permanent  in  the  atmosphere  of  the 
town  like  a great  fog  when  it  is  40  degrees  or  more  below 
zero.  This  white-gray  fog  is  not  fog  as  we  know  it,  but 
is  frozen  fog,  and  eveiy  man,  woman,  child,  animal  and 
even  the  fire  that  burns  is  throwing  out  moisture  into  the 
air,  which  is  immediately  turned  into  a cloud  of  frozen 
vapor  that  floats  away  and  remaiws  visibly  suspended  in 
the  air.  Very  slowly  this  settles  to  earth,  and  in  the 
morning,  about  the  steps  and  any  protected  place,  one  can 
see  a very  fine  film  of  flourlike  dust  deposited,  which  is 
composed  of  frozen  vapor. 

Exposed  ears,  hands  and  noses  freeze  at  this  temper- 
ature in  going  the  distance  of  about  one  city  square.  The 
breath  roars  like  a mild  jet  of  steam,  while  a dipper  of 
boiling  water  thrown  out  into  the  air  emits  a peculiar 
whistling  as  its  drops  circle  thru  the  frosty  atmosphere. 

Prospectors,  attempting  to  boil  a dish  of  rice  or  beans 
upon  a camp  fire  unprotected  from  the  weather,  find  that 
the  side  of  the  dish  that  is  in  the  fire  will  boil,  while  the 
part  of  the  dish  exposed  to  the  weather  has  frozen.  To  remedy 
this,  the  dish  is  set  completely  into  the  fire.  Edged  tools  subjected 
to  this  temperature  become  as  hard  and  brittle  as  glass  and  will 
break  readily  under  strain.  All  vegetables,  potatoes,  apples,  fruit, 
eggs  and  the  like  can  be  allowed  to  freeze  until  they  become  like 
bullets.  To  make  ready  for  use  place  them  in  cold  water  half  a 
day  before  using,  and  the  frost  will  slowly  withdraw  without  in- 
jury to  the  food.  To  attempt  to  thaw  them  out  by  the  more  rapid 
process  of  fire  or  hot  water  spoils  them  for  use. 

Some  remarkable  tales  are  told  of  thawing  out  a frozen  foot, 
ear  or  hand  by  immersing  the  member  in  coal  oil  for  some  time-- 
often  for  several  hours. 

lu  such  temperatures  one  must  be  very  careful  about  touching 
things  with  unprotected  hands.  It  is  dangerous  to  take  hold  of  a 
doorknob  when  it  is  60  degrees  below  zero  or  thereabouts  with 
the  uncovered  hand  unless  one  is  careful  instantly  to  release  his 
hold,  for  if  he  does  show  this  carelessness  the  inner  palm  of  his 
hand  will  be  frozen  in  five  seconds.  The  result  is  the  same  as 
tho  he  had  touched  a red-hot  stove. 

Coal  oil  begins  to  thicken  at  40  degrees  below,  and  at  60  and  70 
degrees  below,  becomes  as  thick  as  lard  and  looks  like  it. 
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Two  things  are  essen- 
tial in  this  world-wide 
battle  against  the  white 
plague,  sunshine  and 
fresh  air.  Usually  this 
means  a costly  trip  to  Colo- 
rado or  some  other  high  and 
dry  territory.  Instead  of 
transporting  tuberculosis  pa- 
tients to  the  sanatorium  we 
should  bring  the  sanatorium 
to  the  patients.  This  can  be 
done  by  using  giant  captive 
balloons,  structurally  similar 
to  the  great  Zeppelins,  which 
can  be  moored  near  the  large 
centers  of  population,  like 
New  York  and  Chicago, 
where  this  disease  is  more 
prevalent. 

These  giant  airships  would 
be  composed  of  a rigid  yet 
■ light  duralumin  structure, 
containing  eight  independent 
helium  gas  cells.  Helium  is 
an  inert  gas,  non-inflammable 
and  while  lifting  less  than  hy- 
drogen is  quite  light  enough 
for  good  efficiency. 

The  patients’  cabin  is  lo- 
cated on  top  of  the  airship  so 
as  to  get  as  much  sunshine  as 
possible,  while  the  airship 
brew  occupies  the  lower  for- 
ward cabin,  and  the  hospital 
corps  occupies  the  lower  rear 
cabin.  Since  this  airship  is 
300  feet  long  and  100  feet  in 
diameter,  it  becomes  neces- 
sary to  travel  from  cabin  to 
cabin  by  means  of  an  elevator 
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for  the  Sick,  Especially  in 
Hot  Weather- 


operated  by  an  electric  hoist, 
as  shown  in  the  illustration. 

The  patients’  cabin  contains 
the  sleeping  quarters,  dining- 
room, galley,  library,  dispen- 
sary, a piano  and  moving  pic- 
ture outfit.  Everything  possi- 
ble is  supplied  to  permit  the 
patients  to  forget  their  ills. 

The  mooring  cable,  which 
anchors  the  airship  to  the 
ground,  carries  with  it  tele- 
phone and  electric  wires, 
which  means  electric  illumi- 
nation and  constant  telephonic 
communication. 

Food  supplies  as  well  as 
people  are  conveyed  to  and 
from  the  airship  by  means  of 
an  electric  hoist  in  the  for- 
ward car  or  cabin.  Patients 
who  cannot  stand  the  eleva- 
tor trip  up  to  the  airship  can 
be  carried  up  by  an  airplane 
ambulance  in  the  manner  here 
portrayed,  the  airplane  land- 
ing on  or  hopping  off  from 
the  giant  upper  deck  easily. 

The  airship  is  usually  held 
between  5,000  and  10,000  feet 
altitude.  Here  the  air  is  pure 
and  invigorating,  and  usually 
cool.  There  is  a promenade 
around  the  outside  of  the  pa- 
tients’ cabin  where  they  rnay 
sit  or  walk.  Here,  everything 
is  restful  and  quiet.  Rain 
clouds  usually  form  around 
5,000  feet,  so  when  they  ap- 
pear the  airship  is  allowed  to 
go  above  them. 


A Universe  In  MiniM^re 


Dr.  Birkeland,  the  Famous  Norwegian 
Physicist,  in  His  Astro-Physical  Labora- 
tory Where  He  Has  Duplicated  Many  of 
Nature’s  Mystic  Phenomena  of  the 
Heavens.  The  “Rings  of  Saturn”  Are 
Here  Shown,  and- They  Were  Faithfully 
Reproduced  Even  to  the  Zones  or  Bands. 


Dr.  birkeland,  of  Christiania, 
the  famous  Norwegian  physicist 
and  scientific  investigator,  — well 
known  for  his  important  researches 
on  the  phenomenon  of  the  Aurora 
Borealis,  which  was  described  and  illustrated 
some  time  ago  in  this  journal,  by  Prof. 
Bindley  Pyle,  as  our  readers  undoubtedly 
recollect, — recently  opened  up  an  entirely 
new  line  of  scientific  endeavor  by  construct- 
ing a wonderful  universe  in  miniature. 

An  article  recently  appeared  in  the  Paris 
Temps  in  which  this  latest  work  of  Dr. 
Birkeland  was  discoursed  on  at  some  length, 
and  the  fact  brought  out  that  he  is  a be- 
liever, in  line  with  many  other  scientists 
of  the  present  era,  that  electrical  phenomena 
play  a most  important  part  in  the  behavior 
and  functioning  of  the  heavenly  bodies.  The 
sun,  today,  is  believed  to  be  like  a gigantic 
dynamo  emitting  swarms  of  minute  par- 
ticles of  negative  electricity,  which  we  are 
pleased  to  call  electrons.  These  infinitesimal, 
invisible  particles  of  electrical  energy  shoot 
thru  interstellar  space  with  the  velocity  of 
light  itself,  and  whenever  they  chance  to 
meet  rarefied  gases,  peculiar  luminous  ef- 
fects taking  on  certain  characteristics  and 
forms,  are  invariably  produced  similar  to 
those  which  we  see  on  the  interior  of  ex- 
hausted glass  tubes  and  bulbs  when  charged 
by  an  electric  current  of  high  potential. 
These  gigantic  electrical  phenomena  are 
lined  up  by  the  present  day  scientist  with 
the  illumination  of  comet  tails,  also  as 
aforementioned  with  the  wondrous  displays 
of  the  Aurora  Borealis  and,  furthermore, 
the  phenomenon  known  as  magnetic  storms, 
on  which  subject  Prof.  Pyle  so  interestingly 
discoursed  in  the  January  number  of  this 
publication. 

To  quote  the  writer  in  the  Temps,  he 
says : 

“Dr.  Birkeland  relies  for  his  results  more 
on  experiment  than  on  scientific 
theories.  To  this  end  he  built  his 
miniature  universe  of  which  he  him- 
self is  the  master.  This  universe  has 
a capacity  of  seventy  liters  and  is  a 
huge  glass  bell  into  which 
he  can  introduce  various 
gases  and  in  which  he  can 
maintain  any  degree 
of  vacuum  he  pre- 
fers. In  the  center 
of  it  is  a planet 
of  eight  centi- 
meters diameter 
(about  3^ 
inches), 
which  Dr. 
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land  calls  the  terrella  and  is  actually  a cop- 
per sphere  containing  an  induction-coil, 
which  can  be  stimulated  by  electric  cur- 
rents to  reproduce  on  the  terrella  the 
equivalent  of  terrestrial  magnetism.  On 
the  side  is  a metallic  disk  generator  of  elec- 
trons, which  represents  the  sun. 

“By  sending  electrical  discharges  thru  the 
interior  of  the  bell,  one  produces  luminous 
evidences  that  vary  greatly  with  the  rarefi- 
cation  of  the  gas,  the  intensity  of  the  elec- 
trical discharges,  and  the  inductivity  of  the 
central  globe.  As  long  ago  as  1908,  Dr. 
Birkeland  employed  this  mechanism  for  the 
study  of  magnetic  phenomena  and  the 
aurora  borealis,  and  he  was  able  to  repro- 
duce with  astonishing  accuracy  all  the  ap- 
pearances and  particularities  of  the  natural 
phenomena.  Last  year  he  took  up  zodiacal 
light,  the  vast  and  diffused  glow  which 
spreads  across  the  solar  world  lying  on  the 
plan  of  an  ecliptic.  This  time  the  central 
globe  of  his  apparatus,  the  terrella,  repre- 
sented the  sun  and  became  the  center  for 
the  emission  of  electrons.  Under  these  con- 
ditions a vast  luminous  ring  spread  out  in 
the  bell  around  the  solar  equator.  At  the 
same  time  one  could  see  on  the  central  globe 
a double  band  of  brilliant  points  whose  dis- 
tribution reminded  one  curiously  of  the 
spots  on  the  surface  of  the  sun.  In  the 
course  of  these  experiences  with  zodiacal 
light  Dr.  Birkeland  made  an  interesting  dis- 
covery. By  diminishing  little  by  little  the 
intensity  of  the  discharge  current  that  tra- 
versed his  apparatus  he  saw  the  large  ring 
representing  the  zodiacal  glow  draw  itself 
in  and  narrow  itself  until  it  formed  around 
the  equator  of  the  terrella  a crown  similar 
to  the  ring  of  Saturn  and  formed,  as  that 
is,  of  several  zones  of  different  brilliancy. 
Here  one  can  recognize  a dark  spot  similar 
to  the  division  of  Cassini. 

“One  must  admit  the  magnetism  of 
Saturn,  which  is  not  proved,  but 
which,  after  all,  has  nothing  of  the 
absurd  in  it.  Above  all  there  is  to 
be  explained  how  these  rings  of  very 
diluted  gas  can  be  at  the  same  time 
opaque,  almost  dark,  and  yet 
reflective.  We  know  it  is 
true  that  the  tails  of  comets 
spread  solar  light  like 
a trail  of  dust  which 


illuminated  in  a 
beam  of  light, 
but  these  wan- 
dering plumes 
send  forth  also 
a light  of 
(C  o n’ t on 
page  667) 


On  the  Left  of  the  Photo  Above  Is 
Shown  the  Corona  Effect  During  an 
Eclipse  of  the  Sun;  On  the  Right  the 
Same  Effect  Duplicated  by  an  Electri- 
fied Ball  in  Dr.  Birkeland’s  Laboratory. 


Center  and  Right-Hand  Photos  Show 
“Sun-Spots”  Imitated  by  Means  of 
Charged  Metal  Spheres  in  the  Labora- 
tory. Halos  and  Planetary  Rings  of 
Various  Forms  Were  Also  Reproduced. 


! 
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WHILE  many  of  the  world’s  naval 
powers  are  resting  on  their  laurels 
quietly  until  another  war  breaks 
out  and  perhaps  finds  them  un- 
prepared, the  British  navy  be- 
lieves in  the  old  adage,  “The  early  bird 
catches  the  worm,’’  and  in  the  accompany- 
ing illustrations  we  behold  the  latest  addi- 
tion to  the  En- 
glish navy,  the 
new  naval  air- 
craft carrier, 

H.  M.  S.  Eagle. 

The  Eagle  has 
been  called  “The 
Ugly  Duckling” 
of  the  British 
navy,  owing  to 
her  unsymmetri- 
cal  appearance, 
particularly  in  • 

view  of  the  fact  that  her  superstructure 
including  the  smoke  funnels,  is  all  placed 
on  one  side  of  the  ship.  As  will  be  seen 
from  the  photos,  this  gives  a very  odd  ef-- 
feet,  but  the  naval  architect  who  designed 
this  boat  knew  what  he  was  about.  There 
is  no  reason  at  all  why  the  smoke  funnels 
and  superstructure,  including  the  bridge, 
.should  not  be  placed  to  one  side  of  the 
ship,  provided  the  internal  machinery  of 
the  vessel  is  properly  located  and  balanced 
with  regard  to  its  weight  and  center  of 
gravity,  which  of  course  the  engineers  can 
readily  balance  out. 

Several  navies  have  been  experimenting 
more  or  less  successfully  with  airplane 
launching  and  landing  platforms 
mounted  along  the  big  guns  of  the 
forward  and  aft  turrets,  but  this 
procedure  has  many  disadvantages 
as  aviators  who  have  had  a good 
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bath  in  the  ocean  will  tell  you;  and  this 
is  not  all,  for  the  practise  of  starting  or 
landing  seaplanes  from  or  on  such  small 
platforms  and  which  are,  moreover,  mounted 
or  supported  on  the  big  guns  of  the  war 
vessel,  involves  one  of  the  most  impracti- 
cal contrivances  that  has  been  invented  in 
a long  time,  for  how  is  a ship  going  to  go 
into  action  at  short  notice, 
with  all  of  this  junk 
mounted  on  her  big  guns? 

The  best  thing  yet,  in  air- 
craft carriers,  undoubtedly 
is  the  design  followed  out 
in  building  H.  M.  S.  Eagle. 
This  ship  has  a tremen- 
''  dous,  long  and  perfectly 
fiat  deck  from,  or  on,  which 
a dozen  seaplanes  can  as- 
cend or  land  at  a time. 
This  ship  has  a displace- 
ment of  30,000  tons  which  brings  it  into 
the  class  of  real  large  sea-going  vessels. 
As  a general  rule,  a small  high  speed  sea- 
plane or  land  plane  of  today  can  “hop  off” 
at  least  within  a distance  of  100  to  150  feet, 
and  a great  deal  less  in  many  instances.  But 
with  a deck  300  to  400  feet  long,  it  is  readily 
seen  that  planes  can  be  started  or  landed  in 
a fractional  length  of  the  total  deck  space 


available,  thus  permitting  a number  of 
planes  to  be  "parked”  amidship,  or  at  one 
side  on  the  forward  or  aft  deck. 

.A  naval  aircraft  carrier  of  this  type  has, 
as  might  be  supposed,  a perfectly  fitted  re- 
pair factory  for  the  flying  boats  which  she 
carries.  Several  machine  shops  are  fitted 
up  complete  w'ith  lathes  and  other  neces- 
sary machinery  for  the  quick  overhauling 
of  the  intricate  machinery  of  the  seaplanes, 
besides  the  repair  departments  for  the  radio 
apparatus.  There  are,  besides,  commodious, 
well  furnisht  quarters  for  the  aviators  as 
well  as  the  crew  of  the  “Ugly  Duckling.” 

In  battle  practise  such  a ship  as  this 
would,  of  course,  keep  out  of  the  range  of 
battle  as  far  as  possible.  It  can  be  armed, 
of  course,  with  a fairly  heavy  battery  of 
6 to  10-inch  guns  for  defensive  operations 
when  hard  prest.  As  the  seaplanes  have 
a considerable  range  of  flight,  however,  it 
is  not  necessary  that  the  airplane  mother- 
ship  follow  the  battleships  into  action  at 
all ; in  fact,  she  can  lay  back  many  miles 
from  the  scene  of  action.  Attacks  from 
the  air  by  enemy  bombing  planes  would 
be  combated  by  her  own  armed  seaplanes, 
several  of  which  would  constantly  hover 
aloft  when  in  enemy  waters.  Electric  flash 
signals  would  guide  the  planes  back  after 
sundowm,  not  to  mention  the  aid  of 
the  radio  compass  by  means  of  which 
a plane  can  find  its  base  even  in  a 
' dense  fog,  or  in  the  darkest  night. 


IN  the  good  old  days  when  the  dime 
museum  flourisht  in  all  its  pristine 
glory  one  of  the  chief  attractions  was 
the  variously  curved  mirrors  which 
furnisht  distorted  reflections  of  the 
patrons.  The  dime  museum  is  rapidly  pass- 
ing into  oblivion,  but  these  mirrors  are  still 
found  in  penny  arcades  and  in  some  Turkish 
baths,  where  they  furnish  amusement  for 
the  visitors. 

Not  long  ago  Peter  Orance,  an  inventor 
of  New  York  City,  visited  a Turkish  bath 
in  the  Metropolis.  In  these  sweat  emporiums 
artificial  aids  to  beauty  are  stript  away 
and  the  human  frame  is  left  unadorned. 
Many  blooming  flowers  of  the  boulevards 
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and  inexpensive,  and  it  is  not  too  much  to 
predict  that  this  invention  may  be  made 
wide  use  of  in  the  not  distant  future.  The 
mirror  arrangement  may  be  attacht  to  or- 
dinary cameras,  offering  wide  commercial 


flivver’s  mudguards,  eyes  may  be  separated 
by  the  proverbial  chasm  which  yawns  be- 
tween Kipling’s  Ea!st  and  West,  chins  may 
be  sharpened  to  a razor’s  edge  or  bifur- 
cated like  twin  mountain  peaks.  Horselike 
noses  may  be  sported  and  all  the  monstrosi- 
ties of  the  midway  may  be  brought  into  the 
privacy  of  the  home. 

In  this  latter  connection  it  may  be  ex- 
plained that  by  a slight  adaptation  of  the 
same  principle  this  device  may  be  used  on 
any  camera  for  the  purpose  of  making  trick 
pictures. 

The  possibilities  of  humor  on  ordinary 
lines  appear  to  have  been  nearly  reached, 
but  the  Orance  invention  offers  a new  and 


The  New  Invention  Here  Pictured 
and  Described  for  Producing 
Comic  “Movies”  Will  Open  Up  an 
Entirely  New  Field  of  Photoplay 
Enterprise.  Now  Cartoonists 
Draw  a Thousand  Funny  Pictures 
for  One  Film  Story.  Thousands 
of  Grotesque  Poses  Can  Be  Rap- 
idly Filmed  with  Suitabiy  Dis- 
torted Mirrors. 


The  “Movie”  Producer  Is  Not  the 
Only  One  to  be  Served  by  the  New 
Distorted  Mirror  Photography 
Scheme  Here  Illustrated  and  De- 
scribed. These  Mirrors  Will  Surely 
be  Sold  to  the  Public  by  the  Thou- 
sand, Especially  Adapted  for  At- 
tachment to  the  Ordinary  Hand 
Camera  as  Here  Shown. 


and  the  drawing  rooms  are  found  to  be  but 
rank  weeds  in  the  Turkish  bath.  There- 
tore,  the  stark  reality  is  somewhat  relieved 
by  distorting  the  plain  ugly  into  the  start- 
lingly grotesque.  And  it  was  perhaps  for 
the  purpose  of  injecting  a little  humor  into 
the  prosaic  Turkish  bath  that  the  proprietor 
of  the  establishment  in  question  installed 
these  mirrors  of  distortion  for  the  benefit 
of  his  patrons.  The  inventor  saw  other  vis- 
itors enjoying  themselves  in  this  manner 
and  took  a good  look  at  himself — and  had 
an  idea. 

This  resulted  in  the  working  out  of  a 
practical  plan  whereby  humorous  films 
could  be  produced  for  entertainment  pur- 
poses, either  still  or  motion  picture  films. 
Mr.  Orance  perfected  an  apparatus,  which 
consists  chiefly  of  two  mirrors.  The  act 
is  staged  along  ordinary  lines  in  front  of 
the  first  mirror  and  the  light  rays  are  de- 
flected into  another  and  smaller  mirror  and 
thence  into  the  lens  of  the  still  or  motion 
picture  camera.  These  mirrors  may  be 
either  concave,  convex,  or  in  various  com- 
pound forms.  The  entire  apparatus  is  small 


possibilities,  as  well  as  opening  up  an  un- 
limited vista  in  the  motion  picture  world. 

By  the  intelligent  use  of  this  device  one 
star  may  do  the  work  of  three  or  four. 
One  with  a Sherlock  Holmes  figure  may 
get  away  with  a Fatty  Arbuckle  stunt  with 
great  eclat.  No  longer  need  the  harassed 
director  bemoan  the  lack  of  a fat  star,  when 
a thin  one  will  do  the  work.  The  dwarf 
shall  sprout  into  a giant,  and  the  giant  shall 
shrink  into  the  minute  proportions  of  a 
dwarf.  Broomstick  calves  can  gracefully 
be  rounded  like  unto  the  well-turned 
spindles  of  a Richelieu,  and  graceful  plump- 
ness shall  blossom  where  before  only  spare- 
ness reigned.  Figures,  which  normally  are 
upright,  can  be  made  to  show  a list  to  star- 
board or  port  which  will  defy  the  laws  of 
gravitation. 

This  invention  is  of  such  universal  appli- 
cation as  to  throw  Charlie  Chaplin’s  feet 
into  the  shade  and  make  entirely  unneces- 
sary the  wearing  of  rubber  trousers  by 
maids  of  the  chorus,  and  which  are  inflated, 
sometimes  with  disastrous  results.  Ears 
may  be  increased  to  the  proportions  of  a 
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wide  field.  Its  chief  value  lies  in  the  fact 
that  slap  stick  is  unnecessary  and  it  provides 
a medium  whereby  vulgarity  may  be  re- 
duced to  a minimum. 

A further  explanation  as  to  the  principle 
of  curved  mirrors  might  be  given  in  this 
connection.  A person  looking  into  a curved 
mirror  will  see  his  features  distorted  and 
the  direction  of  the  distortion  depends  upon 
the  direction  of  curvature,  and  the  amount 
of  distortion  varies  with  the  degree  of  the 
curvature  of  the  mirror.  If  the  curvature  is 
convex  about  a horizontal  axis  the  image 
is  shortened  and  broadened,  and  if  convex 
about  a vertical  axis  it  is  lengthened  and 
narrowed.  A concave  horizontal  mirror 
produces  an  elongated  image  constricted  at 
the,  middle  of  its  height,  and  a concave  ver- 
tical mirror  a broadened  image  constricted 
at  the  middle  of  its  breadth.  By  combining 
convex  and  concave  curvatures  in  various 
ways  into  the  form  of  concave-convex 
combination  mirrors,  more  or  less  complex 
distortions  of  the  subject  will  result  includ- 
ing longitudinal  and  lateral  curvatures  in 
addition  to  the  contractions  and  elongations. 


The  Bible 

teaches  us 
that  some 
thousands 
of  years 
ago  there  was  a 
great  inundation, 
the  so-called 
Noachiant)eluge; 

In  compatatively 
recent  times,  the 
bfblical  account 
was  not  taken  se- 
riously, until  in 
recent  years 
science  has  taken 
hold  of  the  prob- 
lem, and  has  be- 
gun to  make  in- 
vestigations. 

It  has  been  es- 
tablished today, 
without  ally 
doubt  whatso- 
ever, that  such  a 
cataclysmic  del- 
uge actually  did 
occur  since  man 
appeared  on  this 
globe.  And  the 
flood  can  be 
proven  today  in 
many  ways. 

In  the  first 
place,  with  the  ex- 
ception of  some 
African  tribes, 
there  are  flood 
stories  in  every 
country  of  the 
world,  whether 
they  be  Euro- 
pean, American, 

Asiatic  or  Aus- 
tralian. All  of 
these  peoples  or 
races  have  some 
tale  which  was 
handed  down  by 
word  of  mouth, 
that  such  a great 
deluge  occurred 
some  thousands 
of  years  ago.  To 
be  sure,  the  story 
varies  consider- 
ably, as  is  the 
case  of  any  story 
transmitted  b}' 
mouth  down  thru 
generations,  but 
the  fact  remains 
that  the  story  per- 
sists. If  this  was 
the  only  proof,  it 
might  be  ques- 
tioned. But  there 
are  many  geolog- 
ical reasons 
which  teach  us 
that  a great  flood 
actually  did  oc- 
cur. The  follow- 
ing proofs  are 
taken  from  Pro- 
fessor G.  Fred- 
erickWright’s  ar- 
ticle on  the  “Geo- 
logical Confirmation  of  the  Noachian  Del- 
uge.” Many  other  geological  proofs  can  be 
cited,  but  the  following  will  be  sufficient: 

1.  “The  filling  of  the  numerous  ossiferous 
fissures  in  Western  Europe  with  an  indis- 
criminate mixture  of  the  separate  bones  of 
widely  diverse  species  of  animals,  mingled 
with  angular  fragrnents  of  rock  and  with 
earthy  without  stratification,  and  containing 
occasional  stone  implements  made  by  the 
hand  of  man.  These  could  not  have  been 


dently  sought 
refuge  from  ris- 
ing water  in  an 
extensive  cave  at 
the  base  of  the 
rugged  cliffs  of 
Monte  Grifone, 

3.  “The  exist- 
ence of  Arctic 
seals  in  Lake 
Baikal  (Siberia) 
two  thousand 
miles  from  the 
ocean,  and  1,680 
feet  above  it. 

4.  “The  histor- 
ical Chinese  tra- 
dition  of  the 
existence  of  such 
a vast  body  of 

u water  in  the 
I same  region, 
I known  as  the 
j Han  Hai.” 
j However,  Pro- 
f.  f e s s o r Wright 
/.  thinks  that  the 
i flood  occurred 
* due  to  the  glacial 
I'  period  which  ac- 
cumlated  a tre- 
mendous weight 
of  ice  on  the 
northern  hemis- 
phere, particu- 
larly in  America 
and  Europe  dur- 
ing that  time. 
Professor  Wright 
reasons  that  due 
to  the  enormous 
amount  of  water 
depos  ited  on 
these  continents 
about  two  hun- 
dred and  fifty 
feet  of  water  was 
thus  subtracted 
from  the  oceans, 
which  when  re- 
leased later  on. 
due  to  melting, 
produced  the 
flood  over  sev- 
eral of  the  con- 
tinents. 

While  the  ex- 
planation is  a 
good  one,  it  does 
not  satisfy  for 
the  reason  that 
the  melting  gla- 
ciers could  only 
have  released  the 
waters  very 
gradually,  and 
that  if  a flood  oc- 
curred in  this 
manner,  it  would 
have  taken  hun- 
dreds of  3^ears  to 
produce  deluge 
effects.  Thus  the 
rise  of  the  wa- 
ters over  the  con- 
tinents, if  it  did 
happen,  would 
have  been  almost 

imperceptibly  slow. 

Mr.  H.  (jernsback  recently  advanced  a 
more  plausible  reason  how  the  historical 
flood  might  have  occurred,  and  his  theory 
is  based  at  least  on  undeniable  astronomical 
facts. 

That  the  flood  was  caused  by  the  oceans 
and  not  by  rain  can  even  be  proven  from 
the  biblical  account  where  the  inundation 
is  represented  to  have  been  occasioned,  not 
(Continued  on  page  667) 


Most  Plausible  Explanations  of  the  Historic  Flood  Has  Been  Proposed  Recently  by 
Mr.  H.  Gernsback;  It  Is  Illustrated  Graphically  Above.  If  in  the  Course  of  the  Ages  a Great 
Body  as  Large  or  Larger  Than  the  Earth  Had  Chanced  to  Pass  Within  Ten  or  Twelve  Thousand 
Miles  from  Our  Earth,  the  Tidal  Waves  Created  by  the  Gravitational  Attraction  Would  Have 
Been  so  Tremendous  as  to  Result  in  the  Flood  Conditions  Which  Science  Now  Knows  Actually 

Occurred  in  Historical  Times. 

filled  gradually,  because  there  are  no  entire 
skeletons  of  animals,  and  none  of  the  bones 
are  gnawed.  But  they  were  evidently  filled 
by  the  indiscriminate  action  of  a (water) 
wave  of  translation  sweeping  everything  be- 
fore it. 

2.  “The  enormous  accumulations  of  the 
bones  of  hippopotami  in  the  cave  of  San 
Giro,  near  Palermo,  on  the  Island  of  Sicily, 
where  whole  herds  of  this  animal,  which 
now  lives  only  in  Southern  Africa,  evi- 
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Yowr  Fuarmtar®  la  a TraaaK. 


This  Remarkable  Trunk  Contains  Practically 
Every  Household  Utensil  and  Piece  of  Furni- 
ture You  Can  Think  Of.  Including  a Sewing 
Machine,  a Dining  Table  with  Dishes,  Three 
Chairs,  a Bed  Large  Enough  for  Two  People, 
and  After  Numerous  Other  Miscellaneous 
Articles  Have  Been  Counted,  We  Wind  Up  by 
Finding  Therein,  a “Wash-tub”. 


AT  last  the  moving  “bugaboo” — as  well 
as  a good  part  of  the  “housing  prob- 
lem,” has  been  solved  by  a young 
French  inventor.  Monsieur  Louvet.  As  the 
photographs  will  clearly  show,  he  packs 
nearly  every  human  want  imaginable  into 
a special  “trunk,”  measuring  but  49  inches 
long  by  54  inches  wide  and  but  33  inches 
high.  This  trunk,  altho  seemingly  quite 
large,  will  pass  thru  any  standard  size  door- 
way. 

As  may  be  surmised,  the  great  secret  of 
this  wonderful  trunk  lies  in  the  proper 
folding  and  packing  of  the  respective 
I'hairs,  tables,  etc.  Monsieur  Louvet  packs 


everything  in  his  trunk, — starting  with  a 
bed_  for  two  people,  not  to  mention  three 
chairs,  a sewing  or  dining  table,  a stove, 
linen  closet,  and  sideboard  with  dishes 
complete, — and  finally  winds  up  with  a 
wash-tub  having  a capacity  of  130  quarts 
of  water.  With  two  of  the  chairs,  a chaise 
longue  is  easily  made.  All  the  chairs  are 
fitted  with  compartments  containing  all  the 
necessaries  for  a bedroom.  The  double  bed 
at  the  bottom  has  drawers  and  cupboards 
containing  space  for  other  personal  articles 
and  effects. 

Another  photo  shows  the  remarkable 
table  fitted  with  all  the  usual  kitchen  acces- 
sories, including  the  sewing  machine  which 


folds  on  top  of  the  table,  with  a nest  of 
drawers  full  of  accessories  for  the  home, 
etc.  Each  object  has  its  special  place  in  a 
compact  form,  so  that  nothing  rattles  or 
falls  out. 

The  third  photo  shows  five  pieces  of 
furniture,  all  of  which  have  been  resur- 
rected from  the  “mystery  trunk”  and  cov- 
ering a floor  space  of  78  by  103  inches.  In 
these  pieces  of  furniture  are  contained  all 
the  other  utensils  for  the  tabloid  household 
de  luxe.  These  five  pieces  fold  into  a com- 
pact space,  the  trunk  measuring  but  49 
inches  long  by  54  inches  wide  and  33  inches 
high. — Photos  (C)  by  Kadel  & Herbert. 


Auatomsitoini  Mimics  Real  Maim 

Years  ago  there  was  exhibited  at  the  created  by  his  own  brain.  At  first  in  these  theatre-goers  remember  having  seen  a me- 
Chicago  Exhibition  an  automaton  which  stories  this  mechanical  man  was  steam  chanieal  figure  years  ago,  which  did  every- 
was  entirely  mechanical,  driven  by  in-  driven  and  later  became  electrical.  thing  but  talk.  Writing  his  name  on  black- 

ternal  motive  power,  and  which  walked  and  A good  many  years  have  past  since  these  boards,  driving  horses  and  numerous  other 
did  various  other  human-like  stunts.  At  fiction  stories  were  first  printed  and  now  stunts  of  a similar  nature  were  easy  for 
this  time  Mr.  Lu  Senarens,  under  the  pen  Fred  LaReine  comes  forward  and  presents  him,  and  the  mechanical  device  defied  the 
name  of  “Noname,”  was  writing  a series  of  to  the  American  theatre-goers  a new  me-  best  experts  in  the  country  to  give  an  ex- 
articles in  the  popular  boys’  magazines,  de-  chanieal  “miracle  man.”  planation  of  how  all  these  things  were  done, 

scribing  adventures  of  a mechanical  man  It  may  be  that  some  of  the  old-time  {Continued  on  page  t(A) 


Automatic  “Man”  Dissected. 


Automaton  Writing  Upon  Blackboard. 


The  Electro- Mechanical  Man  Riding  a Bicycle. 


BY  WIB^H^EAM  M.  BUTTERFIELD 


WHY  does  a man  sit  or  stand  right- 
side  up?  On  the  spur  of  the  mo- 
ment, and  without  reflection,  this 
seems  a very  easy  question  to  an- 
swer— nine  peo])le  out  of  ten  will 
say,  “Simply  because  the  man  sees  he  is 
right  side  up,  of  course.’’  This  is  not  the 
answer,  strange  as  it  may  seem,  for  sight 
has  practically  nothing  to  do  with  it.  If  you 
do  not  believe  this,  place  yourself  in  one  of 
the  six  airplanes  we  show  in  the  center  of 
our  drawing  and,  as  you  fly  about  above  the 
clouds  in  this  topsy-turvey  maneuver,  tell  by 
observing  your  own  plane,  or  any  or  all  of 
the  others,  when  you  are  right-side  up — just 
merely  by  looking. 

)'oii  cannot  do  it.  And  the  makers  of  the 
(ilaiies  never  expected  that  a pilot  would, 
for  they  provide  a verj-  delicate  mechanical 
guide  which,  working  by  gravity,  furnishes 
such  information  on  a specially  prepared 
dial. 

Now  that  you  have  begun  to  consider  this 
question,  explain,  if  you  can,  why  people 
l)orn  totally  blind  carry  themselves  more 
erect  than  those  with  perfect  vision,  or  why 
the  blind  respond  more  quickly  to  necessary 
protective  movements  in  case  of  a fall  or 
.iccident. 

Man,  in  common  with  all  four-legged  ani- 
mals, is  provided  with  a pair  of  ears  whose 
internal  parts,  with  the  exception  of  size, 
are  like  the  internal  parts  of  all  other  ears ; 


or  every  pair  of  ears,  whether  in  or  on  the 
head  of  a man,  a pigeon,  a dog  or  an  ele- 
phant, perform  the  functions  of  hearing  in 
absolutely  the  same  manner  because  the 
physical  machinery  of  the  ears  in  each  head 
is  the  same.  This  is  fortunate,  for  the  study 
of  these  organs  by  anatomical  investigations 
in  vivisection  on  animals  yields  the  same  re- 
sults as  those  obtained  by  surgical  opera- 
tions on  the  human  organs.  Most  of  man’s 
knowledge  of  the  performances  in  the 
human  ear  has  been  obtained  by  studying 
the  action  of  animal  ears  by  means  of  vivi- 
section. 

When,  therefore,  we  say  that  “in  each 
ear  of  man  there  lie  a series  of  sacs  and 
canals  that  keep  his  body  right-side  up,’’  we 
are  in  possession  of  that  proof — a rather 
important  position  to  be  in,  when  giving  a 
definition  of  how  the  sacs  and  canals  per- 
form the  work.  Particularly  so,  when  per- 
haps few  persons  that  ever  see  this  article 
will  know  by  any  direct  or  acute  sensation 
just  when  the  parts  are  exercising  their  in- 
fluence. 

If  a person  cares  to  receive  a warning 
sensation,  or  series  of  sensations  caused  by 
these  organs,  he  may  let  his  bodj'  be  car- 
ried swiftly  up  or  down  as  in  an  elevator  or 
seaplane,  swayed  violently  as  in  a swing  or 
boat,  or  spun  around  for  a considerable 
time,  when  he  will  suffer  nausea  and  dizzi- 
ness. 


In  the  ordinary  movements  of  the  head 
and  body,  there  are  no  such  sensations,  yet 
one  cannot  lie,  recline,  stand,  sit  or  walk  in 
unusual  attitudes  •without  being  made  aware 
of  it,  for  the  organs  establish  a series  of 
natural  poses  that  fit  the  normal  positions 
which  the  body  takes  at  such  times. 

Each  grottp  of  organs  consists  of  two 
spherical  sacs  (titricle  and  sacctile)  and 
three  semicircular  canals  that  connect  at 
both  ends  in  fine  openings,  with  the  larger 
of  the  two  sacs  (Fig.  2).  They  constitute 
the  larger  and  upper  portion  of  membranous 
labj  rinth  and  fill  about  a third  of  the  bon\ 
cavity  in  which  they  lie  (Fig.  1),  held  there 
by  fibrous  bands  (Edgs.  3 and  4 } . This  bony 
cavity  is  filled  with  a fluid  ( perilymph ) 
while  the  hollow  interior  of  the  organs  is 
partly  filled  with  a separate  fluid  (endo- 
lymph).  This  arrangement,  it  will  be  seen, 
places  a sac  of  many  parts  filled  with  fluid 
within  a bony  cavity  which  corresponds 
identically  in  shape,  and  with  all  of  its  space 
not  occupied  with  the  sac — filled  with  an- 
other fluid.  The  outer  fluid  acting  as  a cush- 
ion, the  inner  fluid  moving  about  in  the  elas- 
tic sac,  thus  forming  a kind  of  pneumatic 
indicator  that  can  assume  any  shape  or  take 
any^  position. 

Each  of  the  three  canals  is  placed  so  that 
it  is  at  right  angles  to  the  other  two  (Fig. 
6),  atid  is  provided  with  a bulb  that  joins 
(Continued  on  fage  671) 


In  Fig.  1,  We  See  a Section  Thru  the  Ear,  Showing  the  Labyrinths  of  the  Inner  Ear  in  Their  Position  as  in  Life;  the  Function  or  NA^ich 
Is  to  Tell  Us  Whether  We  are  “Right  Side  Up”  or  Otherwise.  These  Semi-Circular  Canals  are  More  Clearly  Illustrated  in  Fig.  2._  Each 
of  These  Contains  in  Its  Center  Another  Canal,  Held  in  Position  by  Fibrous  Bands,  Shown  in  3 and  4.  And  the  Three  Skins  of  the  Organs 
are  Depicted  in  5.  The  Peculiar  Arrangement  of  the  Canals,  Each  at  Right  Angles  to  the  Other,  Can  be  Seen  in  6,  and  the  Brmching  of 
the  Nerve  Entering  These  Canals  in  7 and  8.  A Tiny  Crystal-Like  Ball  Is  Found  in  These  Canals  9,  Which  Weighs  Dovvn  a Portion  of 
the  Region  in  Which  It  Lies,  10.  The  Shifting  of  These  Weights  Convey  Thru  the  Nerves,  to  the  Brain,  Varieties  of  “Position  Changes, 

According  to  a Well-Known  Authority. 
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Here  We  See  the  Scale 
Pockets  on  the  Mem- 
brane of  a Butterfly’s 
Wing,  Magnified  130 
Times  (Above). 


At  Right:  Showing  Highly  Magnified 

Scale  Arrangement  on  Wing  of  a But- 
terfly. Magnified  180  Times. 

transparent  membrane,  wonderful  indeed. 

Under  the  microscope  the  dust  resolves 
itself  into  numerous  plates,  which  overlap 
each  other  like  the  shingles  on  a roof. 
When  one  of  these  plates  or  scales  is  mag- 
nified 780  times  it  will  be  seen  to  consist 
of  two  parts ; a base  or  place  of  attach- 
ment, and  a blade  or  scale  proper.  The 


lines  are  tiny  tubes  used,  probably,  for  the 
conduction  of  air.  As  the  light  strikes  these 
tubes,  it  is  refracted  and  broken  up  just  as 
a prism  breaks  up  the  light  into  its  com- 
ponent colors.  This  refraction  of  the  light 


A Particularly  Interesting  Photo.  Greatly 
Enlarged  Single  Scale  of  a Butterfly’s 
Wing.  Magnified  780  Times. 

ter  case  the  wings  are  perfectly  transparent, 
the  veins  only  being  readily  distinguished, 
as  shown  in  one  of  the  accompanying  pho 
tographs,  where  one  can  readily  read  the 
printed  page  thru  the  butterfly’s  wing. 


“Peacock  Eye”  Design  of  a Butterfly’s 
Wing  Magnified  Eleven  Times  (Above). 


A 


LTHO  the  wings  of  both  butterflies  entire  scale  resembles  a leaf.  The  base  or 
and  moths  are  very  beautiful,  they  point  of 'attachment  is  like  a short  petiole. 


are  indescribably  delicate.  Even  the 
winds  and  the  rains  often  play  ter- 
rible havoc  with  them.  For  the 
colors  of  their  wings  are  nothing 
than  fine  dust. 


pretty 
more 

which  can  easily  be 
rubbed  off,  leaving 
nothing  but  the  veins 
and  a thin, 


while  the  blade  proper  resembles  the  leaf. 
The  scale  consists  of  numerous  fine  tissues 
running  from  the 
base  to  the  lobed 
tip.  In  re- 
ality these 


on  the  scales  gives  the  wings  of  these  in- 
sects their  bright  color,  and  the  multiplicity 
of  color  is  caused  by  the  arrangement  of 
these  tubes  on  the  scales. 

Not  all  of  the  butterflies  and  moths  are 
covered  with  these  scales.  Some  only  have 
a few  in  certain  parts  of  their  wings,  while 
others  have  no  scales  whatever.  In  the  lat- 


One  of  the  Rarest  Specimens — a 
South  American  Butterfly 
Thomia  Species — from  Ecuador. 
Wings  Are  Very  Transparent, 
the  Printed  Page  Being  Easily 
Readable  Thru  the  Wings. 


F^OM  TME  I 

Editor  Science  and  Invention: 

It  has  always  seemed  to  me  that  the  name 
Electrical  Experimenter  did  not  fully 
cover  the  scope  of  your  interesting  and  use- 
ful magazine.  In  my  opinion  the  title 
Science  and  Invention  is  a great  improve- 
ment and  I wish  you  every  success. 

Alexander  Graham  Bell. 
Baddeck,  Nova  Scotia. 


FROM  CLEVELAND  PLAIN 
DEALER. 

Editor  Science  and  Invention: 

While  I do  not  know  how  much  value 
you  place  upon  a new  name,  I am  certain 
that  if  the  magazine,  rechristened,  delivers 
the  goods  as  successfully  as  it  has  under 
the  old  name  it  will  be  a great  success. 

The  Electrical  Experimenter  was  one 
of  the  first  in  this  large  field  and  certainly 
has  been  a pioneer  in  giving  information 
along  the  line  of  electrical  development. 


HVEMTOR  OF  THF 
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TELEPHOME 

You  certainly  have  the  good  wishes  of 
the  Plain  Dealer  for  your  success. 

W.  G.  Vorpe. 

Sunday  and  Feature  Editor. 


NO— WE  WON’T! 

Editor  Science  and  Invention: 

As  one  who  has  followed  the  rise  of  your 
publication  from  its  first  few’  pages  in  1913 
to  its  present  size  with  the  keenest  appreci- 
ation, you  may  understand  my  interest. 
When  I went  to  school  I heard  the  Elec- 
trical Experimenter  quoted  as  an  author- 
ity, and  when  in  turn  it  was  my  fortune 
to  teach  Science  classes  1 recommended  it 
to  my  pupils  as  being  worthy  of  their  study. 

Here’s  wishes  for  your  continued  success, 
Mr.  Gernsback.  But  please.  Oh  please 
don’t  make  of  your  wonderful  magazine  a 
mere  kid’s  picture-book  of  unusual  things, 
which  is  what  most  of  our  so-called  science 
magazines  have  evolved  into. 

Corliss  L,  Parry. 


lackson,  Ohio. 


In  Modern  Trephin- 
ing, a Silver  or 
Other  Metal  Plate 
Is  Screwed  in  Place 
Over  the  Opening 
in  the  Skull,  in  the 
Manner  Shown. 


Photo  - diagram 
Showing  How  a 
Blood  Clot  May 
Form  Under  the 
Bony  Skull  Struc- 
ture and  Cause 
Pressure  on  the 
Brain. 


\ The  Series  of  Picture- 
. diagrams.  Numbers  One 
I to  Four,  Shown  Below, 
} Will  Prove  of  Extreme 
i Interest,  Undoubtedly,  to 
i the  Layman,  Showing, 
I as  They  Do,  the  Pro- 
S gressive  Conditions  Re- 
I suiting  from  a Severe 
i Blow  on  the  Head  of  a 
i Child  or  Adult.  After 
I Some  Months  or  Years  a 
I Brain  Tumor  May  De- 
I velop. 


The  Progressive  Illus- 
trations Below,  Figs.  5 
to  8,  Show  the  Progres- 
sion of  a Trephining  Op- 
eration. The  Motor  Saw 
Cuts  Thru  the  Bone, 
Which  Is  Afterward  Re- 
moved, and  Eventually 
a Metal  Plate  Is  Screwed 
On  Over  the  Opening 
Thru  Which  the  Tumor 
Growth  Has  Been  Re- 
moved. 


The  Actual  Trephining  Saw,  Driven  by 
an  Electric  Motor,  Is  Shown  in  Opera- 
tion Above  in  the  Act  of  Cutting  a 
Piece  of  Bone  from  a Skull. 
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,SENSATI( 


kARYNX'^EARINi 


HEMORRHAGE  RESULTING 
BLOOD  CLOT 


BRAIN  GROWING;  CERTAIN 
-ECTS  NOTICEABLE 


SENSIBILITY  PARALYZED  and 
HEARING  & SIGHT 
IMPAIRED 


Trephin- 
ing the 

skull  is 
undoubt- 
edly one  of  the  oldest  and  withal 
one  of  the  most  delicate  operations 
knoLLTi  to  medical  surgery.  Distinct 
and  well  marked  signs  of  this  op- 
eration can  be  seen  in  skulls  coming 
from  the  Neolithic  period,  down 
thru  the  prehistoric  iron  age  and 
the  later  Celtic  period,  and  in  such 
tribes  as  the  Incas  and  the  Youn- 
gans  it  was  a very  common  practise. 

Trephining  consists  of  removing 
from  the  skull  a considerable  sec- 
tion of  bone,  and  the  purpose  is 
generally  to  relieve  intercranial 
pressure  or  for  other  surgical  oper- 
ations as  indicated  by  proper  diag- 
nosis. Of  course,  there  does  not 
seem  to  be  a plausible  reason  for  the 
operation  as  conducted  among  the 
Incas  and  various  savage  tribes  of 
Northern  Africa. 

It  seemed  as  tho  this  operation 
among  those  people  was  more  a 
matter  of  form  and  “style”  than 
anything  else.  Perhaps  it  also  func- 
tioned greatly  in  helping  the  medi- 
cine man  to  keep  up  his  prestige  in 
the  practise  of  medicine,  and  also 
making  him  appear  to  be  a most 
wonderful  sorcerer.  The  implements 
in  use  in  those  ages  differed  mate- 
rially from  those  in  present  use. 

Let  us  go  back  to  about  the  seventh 
century  B.  C.  Here  we  find  the  opera- 
tion to  be  conducted  as  follows : The 
“doctor”  after  preparing  his  tools  by 
heating  them  in  the  fire  first  pro- 
ceeded to  administer  to  the  scalp  a 
circular  instrument  which  had  been 


heated  red  hot. 
This  branded  a 
round  groove 
into  the  scalp 
and  facilitated  the  removal  of  that 
portion  of  flesh  immediately  within 
the  circular  burn. 

At  the  same  time  it  assisted  in 
sterilizing  the  flesh  preparatory  to 
the  operation,  altho  perhaps  the 
ancients  did  not  know  that  the  red 
hot  iron  was  of  a sterilizing  nature. 
The  brand  also  helped  to  stop  the 
blood  from  flowing.  After  the  cir- 
cular piece  of  scalp  was  removed,  a 
very  small  drill  was  placed  in  con- 
tact with  the  bone  and  rapidly  ro- 
tated between  the  fingers  until  a tiny 
hole  penetrated  the  skull.  Then  with 
crude  saws  and  other  methods  of 
chipping  out  the  bone  a hole  was 
finally  cut  into  the  skull.  This  oper- 
ation always  took  months  to  per- 
form, as  little  was  done  each  day. 

For  what  purpose  the  hole  was 
intended  has  not  definitely  been  as- 
certained, but  the  fad  seemed  to 
create  a profound  effect  and  hun- 
dreds had  their  heads  trephined. 

The  skulls  which  have  been  un- 
earthed indicated  that  the  hole  was 
cut  in  during  life.  How  do  we  know 
this?  Very  simply.  Bone  which  has 
been  destroyed  will  finally  heal  the 
same  as  any  cut  or  wound  and  the 
edges  become  very  smooth.  Should 
a hole  be  driven  into  the  head  thru 
some  accident,  it  would  invariably  re- 
sult in  death  and  of  course  the  edges 
of  the  hole  would  never  smoothen 
up.  Even  as  early  as  the  seventh 
century  B.  C.  attempts  were  made 
to  cover  (Continued  on  page  663), 
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By  FIEME  H.  BOUCKE^OM 
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PISTOL 

BARREL 


6ASES 

EXPANDING 


BULLET 


BULLET 

PIERCES 

TARGET 


Top  at  Left — Inventor  of  New  Apparatus  for  Photo- 
graphing Bullets  in  Flight,  Firing  Shotgun  at  Wire 
Circuit- Breaker,  Shown  in  Foreground. 


Top  at  Right — Another  View  of  the  Remarkable  Ap- 
paratus Devised  to  Photograph  Bullets  and  Shells  in 
Flight,  Showing  Focusing  Lens  in  the  Foreground. 


UN£X- 

PLODEO 

POWDER 

GRAINS’ 


Center  Photo — Special  Camera  Devised  for  Recording 
the  Flight  of  Bullets  at  the  Rate  of  20,000  Photographs 
Per  Second.  The  Camera  Is  Electrically  Driven. 


“Movie”  Strip  at  Left  Shows  Expansion  of  Gases  From 
Muzzle  of  Gun,  at  Extreme  Left,  and  the  Bullet 
Finally  Piercing  the  Target. 


“Movie”  Strip  at  Right  Shows  Wonderful  Series  of 
Photographs  of  Bullet  in  Flight  From  Muzzle  of  Gun, 
Also  Unexploded  Powder  Grains  in  Wake  of  Bullet. 


A m 

P ■ ' - 

.'.;4 

••.■m  -*1 

r V ■ • 

■ -'‘m 

•■zsm, 

1 

I 

B 

pff.B.iftijiiiiiii.ini' 

MUHWSF  “iea 

MT-r' ' 

T* 

w 

; 

f? 

z 

I:' 

■i 


I 

I* 

I 

'I 

ill 

f 

) 

ii 

f 


) 


I 

>1 


ORDINARILY,  the  popular  snapshot 
means  the  reproduction  upon  a 
plate  or  film  of  the  image  of  a 
scene  which  may  last  either  a tenth 
or  a hundredth  of  a second.  It 
may  also  consist  of  the  reproduction  of  a 
movable  scene  either  animated  or  of  ma- 
chinery which  lasts  a thousandth  of  a sec- 
ond. Today  a good  photographer,  by  means 
of  very  good  light  and  very  rapid  plates, 
accomplishes,  without  any  great  difficulty, 
all  manner  of  rapid  photography.  However, 
when  it  is  a matter  of  photographing  re- 
volver bullets  in  flight  which  are  traveling 
thru  space  at  600  meters  per  second,  or 
photographing  shrapnel-shot  traveling  thru 
air  at  a speed  of  800  to  900  meters  per  sec- 
ond, that  is  another  story,  and  the  problem 
becomes  a rather  complicated  proposition. 

There  is  today  no  mechanical  device 
which  will  permit  the  photographing  of 
projectiles  at  such  high  rates  of  speed,  and 
it  is  thus  that  electricity,  as  usual,  comes  to 
the  aid  of  science. 

During  the  war  Mr.  Lucien  Bull,  sub- 
director of  the  Marey  Institute,  at  the  sug- 
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gestion  of  the  Bureau  of  Inventions,  began 
work  upon  the  problems  of  ballistics  as  ap- 
plied to  chrono-photographic  phenomena. 
This  method  we  will  now  briefly  describe. 

REMARKABLE  WORK  OF  PHOTOGRAPHING 
MOVING  PROJECTILES 

In  the  first  place  the  electric  spark  is  made 
to  discharge  in  front  of  a concave  mirror  at 
a point  situated  at  the  principal  axis,  and  in 
such  a manner  that  the  rays  will  converge 
after  reflection  in  the  objective  of  the 
photographic  chamber.  The  entire  surface 
of  the  mirror  is  thus  illuminated  at  each 
spark  discharge  and  since  the  projectile 
must  pass  thru  the  luminous  rays,  it  will 


produce  a silhouette  of  itself.  Thus  by 
producing  a series  of  sparks  at  regular  in- 
tervals and  of  very  short  durations,  as  well 
as  by  exposing  with  great  rapidity  the  sensi- 
tive film  surface  upon  which  is  projected  the 
successive  images  of  the  projectile,  it  is 
possible  to  chrono-photograph  the  various  1 1 
phases  of  the  phenomena.  The  photo-  I’ 
graphs  and  diagram  described  in  this  article  | 
will  enable  the  readers  to  understand  the  !/ 
system  employed  by  Mr.  Bull  and  its  / 
operation. 

THE  ELECTRICAL  APPARATUS  USED  / 

Essentially,  the  installation  consists  of  a ! i 
condenser  Cl,  of  large  capacity  shown  in  (' 
Fig.  1,  which  is  in  turn  charged  by  the  in-  1' 
duction  coil  IC  with  a secondary  potential 
of  about  12,000  volts,  thru  the  intermediary  |:| 
of  a thermo-ionic  or  Villard  valve,  S.  Con-  | ; 
nected  to  these  instruments  is  another  cir- 
cuit  having  a very  large  resistance  R,  in  the 
order  of  100.000  ohms ; with  means  oit  open-  j 
ing  and  closing  the  circuit  thru  the  key  K2  ’ /i 
and  which  connects  the  large  condenser  to  Jj 
(Continued  on  page  652)  |il 


Latest  Electric  VeMcles. 


with  the  storage  battery  and  the  driving 
motor  in  the  manner  indicated  in  the  dia- 
gram. A speed  of  from  eight  to  ten  miles 
an  hour  is  easily  obtained  with  these  skates, 
and  the  speed  is  under  perfect  control  of 
the  skater  de  Luxe  at  all  times. 

The  electric  motor  is  of  the  small  bat- 
tery type  with  which  all  Americans  are,  r 
familiar  and  develops  about  1/40  horse- 
power. A smaller  motor  can  be  used  than 
at  first  imagined,  especially  when  the  1 1 
skater  gives  himself  a good  start,  as  it 
takes  a great  deal  less  power  to  keep  him  ( 
in  motion,  once  he  has  gained  a reasonable  | 
momentum.  The  motor  drives  the  rollers 
of  the  skates  by  friction  in  this  case,  but 
of  course  there  are  an  infinite  number  of 
ways  in  which  the  driving  power  of  the 
motor  could  be  transferred  to  the  skate 
rollers,  such  as  by  chain  or  belt  drive, 
worm  gear,  etc. 


The  Newest  Thing  in  Electric  Autos  Is  That  Shown  Above,  the  Invention  of  Dr. 
Charles  P.  Steinmetz,  the  Famous  Electrical  Wizard  of  the  General  Electric  Company. 
The  Field  and  Armature  of  the  Motor  On  This  Machine,  Both  Rotate,  Thus  Doubling 

the  Power. 

STEINMETZ  ELECTRIC 
AUTO. 

Ur.  Charles  P.  Steinmetz.  who 
has  been  chief  consulting  engineer 
for  the  General  Electric  Company, 
of  Schenectady,  N.  Y.,  for  the 
past  twenty-five  years,  has  just 
announced  the  successful  develop- 
ment of  a new  type  of  electric  de- 
livery car  upon  which  he  has  been 
working  for  the  past  fifteen  years. 

The  accompanying  illustration 
shows  the  chassis,  battery  equip- 
ment and  power  plant  of  the  new 
Steinmetz  car. 

Simplicity  of  design  and  light 
weight  characterize  the  design  of 
this  new  vehicle.  Its  other  ad- 
vantageous features  are  low  cost 
of  operation  and  maintenance,  re- 
liability and  simplicity  of  opera- 
tion, the  method  of  motor  control 
and  the  design  of  the  motor  itself. 

With  standard  battery  equipment 
the  Steinmetz  car  has  a working 
radius  of  fifty  to  sixty  miles  at  a 
speed  of  sixteen  miles  an  hour. 

In  package  delivery,  to  which  this 
car  is  especially  adapted,  it  has 
been  found  that  the  daily  working 
radius  of  electric  cars  is  in  the 
vicinity  of  thirty  miles ; therefore, 
the  Steinmetz  car  more  than  fulfills 
the  necessities  of  this  specific  use. 

The  motor  is  given  compound 
characteristics  by  the  use  of  a 
storage  battery  floating  on  the 
field  circuit.  As  a result,  the  fol- 
lowing advantages  are  gained : 
the  speed  is  well  maintained  on 
heavy  up-grades,  and  with  heavy 
loads.  The  car  has  a specially 
quick  start.  On  down  grades  the 
maximum  speed  is  limited,  so  that 
a careless  driver  cannot  race  the 
car.  Another  very  important  ad- 
vantage is  that  on  down-grades 
the  motor  becomes  a generator, 
acts  as  a brake,  and  feeds  electric 
current  back  into  the  storage  bat- 
teries. The  brake  is  used  only  in 
stopping  the  car,  as  the  regenera- 
tive system  acts  as  a speed  check 
on  grades. 

The  field  and  armature  of  the 
motor  both  revolve,  each  driving 
one  of  the  rear  truck  wheels. 

Thus  the  motor  acts  as  a differen- 
tial, with  a decided  and  corre- 
sponding saying  of  weight.  The 
motor  is  claimed  to  give  twice  as 
much  power  as  the  same  motor  in 
the  customary  arrangement  with 
the  field  standing  still. 


SPEED 

REGULATOR 


3RAGE 
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FRICTION  DRIVE 


Turn  On  the  Current  From  a Storage  Battery  Carried  Between 
Your  Feet,  On  This  Newest  German  Electric  Roller-Skate,  and 
You  Can  Ride  Along  the  Street  or  Side-Walk  At  Any  Desired 
Speed, — Simply  by  Adjusting  the  Speed  Regulator! 


AN  ELECTRIC  SCOOTER. 

A scooter  novelty  is  being  produced  by 
an  English  concern  whose  experimental  ma- 
chine has,  we  understand,  been 
tried  out  successfully.  The  frame 
of  this  machine,  which  bears  only 
slight  resemblance  to  the  proposed 
standard  article,  is  of  tubular  con- 
struction and  duplex  so  that  a 
cradle  is  formed  in  the  center  po- 
sition. A motorcycle  saddle  and 
footboards  are  provided ; the 
wheels  are  intended  to  be  18  in. 
in  diameter,  altho  those  shown  are 
only  12  in.  The  power  plant  of 
the  machine  consists  of  a J4-H.P. 
electric  motor,  forming  one  unit 
with  its  reducing  gear,  bolted  on 
to  and  projecting  from  the  rear 
portion  of  the  frame  and  driving 
the  back  wheel  thru  a short  chain. 
The  motor  will  probably  be  later 
incorporated  in  the  rear  wheel. 
The  battery',  which  weighs  one 
hundred  pounds  and  forms  the 
bulkiest  part  of  the  equipment,  is 
situated  amidships,  resting  in  the 
previously  mentioned  cradle.  It  is 
fitted  with  a quick  detaching  device 
and  rollers  underneath,  and  also  a 
charging  plug  on  the  frame  so  that 
the  battery  may  be  either  removed 
or  charged  in  position.  The  con- 
troller is  in  the  form  of  a twist- 
grip  on  the  handle  bar;  the  ma- 
chine is  said  to  attain  a speed  of 
9 m.p.h.  with  a 12-mile  radius  on 
one  charge  of  the  6-volt  accumula- 
tors. _ No  brake  is  fitted  to  the 
machine,  but  it  is  intended  to  pro- 
vide a retarding  effect  by  means 
of  an  easily-operated  armature 
short-circuiting  device,  thus  pro- 
viding an  electro-dynamic  brake. 


ELECTRIC  ROLLER 
SKATES. 

The  latest  electrical  news 
from  Berlin  tells  us  of  an 
“electric  roller  skate,” 
shown  in  the  accompanying 
illustration,  with  which 
German  users  have  been 
having  a “world  of  fun” 
and  sport  the  past  winter. 

It  is  in  reality  an  electric 
roller  skate.  Both  skates 
are  fastened  together  as 
shown  and  placed  between 
them  is  a 20-volt  storage 
battery,  made  up  by  a num- 
ber of  small  cells.  A flexible 
wire  connected  to  a control 
switch  and  speed  regulator 
or  rheostat  is  connected  up 


At  Last  We  Have  the  Electric  Storage  Battery  Motorcycle,  or 
Electric  “Scooter”  As  the  English  Call  It.  A British  Concern 
Is  Building  This  One-Half  H.P.  Electric  Motor-Driven  Cycle, 
Which  Attains  a Speed  of  9 Miles  Per  Hour. 


i 

! 

! 

i 


) 


\ 


612 


First  Prize  $25.00. 


I CONSIDER  it  anite  a stunt  to  have  run 
two  Ford  cars  as  taxi’s  for  two  years 
without  having  bought  a single  new  tire. 
I have  solved  the  tire  problem  by  riveting 
my  tires,  such  as  double  treading,  etc., 
and  obtain  repair  junk  from  the  junk  man 
for  a few  cents  and  fix  up  a tire  good  for 
from  2,000  to  6,000  miles ; oftentimes  a 
riveted  will  run  longer  than  a new  one. 

I use  four  methods  of  riveting  my  tires 
as  follows : retreads,  reliners,  rimcuts  and 
blowouts.  The  accompanying  pictures  will 
show  how  they  are  prepared. 

In  retreading,  the  rim  is  cut 
off  of  the  cover  and  the  cover 
is  then  placed  over  a tire  on 
which  the  tread  is  worn  off, 
but  has  a good  body  and  riveted 
on  both  sides  with  the  rivets 
about  three  inches  apart.  If  a 
tire  has  been  prematurely  ruined 
by  a blowout  or  cut,  I generally 
put  a liner  inside  of  the  tire  in- 
stead of  a cover.  The  liner  is 
prepared  the  same  as  a cover  but 
the  edges  are  beveled  as  shown  in 
the  picture  so  as  to  make  a smooth 
fit  inside  (shown  in  picture)  and 
the  rivets  are  placed  about  five 
inches  apart  except  near  the  cut  or  blow- 
out, and  are  placed  about  an  inch  apart 


Using  Old  Tires  to  Repair 
Your  Present  Ones,  Forms  the 
Basis  of  Mr.  Smith’s  Sugges- 
tions to  Lengthen  the  Life  of  Your  Tires. 


there.  If  a tire  is  rimcut,  a rim  can  be 
taken  from  an  otherwise  worthless  tire  and 
riveted  on  the  rimcut  tire  as  shown  by  pic- 
ture ; also  blowouts  and  punctures  may  be 
repaired  by  making  a boot  from  an  old 
tire  and  riveted  in  the  damaged  casing. 

I use  No.  10  copper  and  copper  plated 
rivets  in  this  work.  At  first  I put  these 
rivets  in  with  a wood  block  and  a ham- 
mer, but  now  I use  a little  machine  which 
cost  me  six  dollars.  It  is  absolutely  neces- 
sary for  success  that  the  following  precau- 
tions be  taken — first  a piece  of 
old  inner  tube  or  a thin  layer 
of  fabric  must  be  cemented 
over  the  rivet  heads  to  prevent 
any  possible  injury  to  the  inner 
tube.  This  strip  can  be  cemented 
with  ordinary  cold  patch  cement. 
Second  precaution  — use  plenty 
of  cheap  talcum  powder  to  keep 
inner  tube  from  sticking  to  tire. 
Third,  a good  inner  tube  must  be 
used  (an  inner  with  a single  cold 
patch  is  not  good  as  the  cold  patch 
will  invariably  come  off  and  you 
ruin  your  tire  and  tube ) . Fourth,  pre- 
caution— keep  the  riveted  tire  well  in- 
flated at  all  times ; they  will  stand  as 
much  pressure  as  a single  tire  of  correspond- 
ing size.  Contributed  by  C.  L.  SMITH. 


Third  Prize  $10.00. 

I have  a car  fitted  with  a high  tension 
magneto,  with  which  I have  had  continual 
trouble.  I took  it  to  a magneto  service  sta- 
tion, and  there  I was  informed  that  it  was 
■‘worn  out”  and  that  a new  one  would  cost 
about  $50.00.  I didn’t  feel  in  a position  to 
spend  that  amount  for  a new  magneto,  so 
I connected  an  old  spark  coil  to  it,  as  shown 
in  the  diagram. 

First  I took  the  vibrator  points  (1)  off  the 
coil  and  fastened  the  latter  to  the  dash. 
Then  I disconnected  the  wires  at  (8), 
which  connects  the  armature  with  the 
breaker  box  (9)  and  removed  the  high  ten- 
sion brush  (7).  The  wires  must  be  con- 
nected as  shown  in  the  diagram,  and  the 
wire  (5),  which  is  the  high  tension  lead 
must  be  heavily  insulated. 

Contributed  by 

JOHN  W.  SWEIGART 


Dead". 


CURE  FOR  “SMOKING”  ENGINE, 

A modern  high  speed  six-cylinder  auto 
engine  had  to  have  its  cylinders  ground  in 
order  to  correct  an  annoying  piston  slap. 
New  pistons  and  rings  were  fitted. 

The  entire  job  was  done  to  perfection, 
but  when  the  car  was  assembled,  clouds  of 
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$50.00  IN  PRIZES 

Paid  for  “Motor  Hints.”  | 

; Most  of  our  readers  have  a car  of  their  | 
I own,  and  any  number  of  them  have  made  § 

? certain  improvements  on  that  car.  We  | 

; want  to  know  about  these  improvements.  I 

j What  we  want  are  PRACTICAL  ideas,  | 

;;  not  freak  stunts.  The  idea  should  be  ^ 

simple  enough,  so  that  anyone  handy  ij 

I with  tools  can  duplicate  it.  Note  that 

I the  idea  does  not  necessarily  have  to  be  1 

E electrical  in  any  way.  ^ 

|l  We  would  like  to  have  a photograph 
I of  the  stunt  showing  that  it  was  actually  ^ 
||  tried,  but  this  is  not  absolutely  necessary  I; 
I to  win  a prize.  A simple  sketch  will  do, 

showing  the  essential  parts,  etc.  if 

We  will  pay  the  following  prizes  each 
month: 


FIRST  PRIZE $25.00 

SECOND  PRIZE 15.00 

THIRD  PRIZE 10.00 


All  other  accepted  articles,  which  win  | 
no  prizes  will  be  paid  for  at  the  rate  of  ^ 
I $2.00.  Articles  submitted  should  not  be  | 
= long  ones.  About  one  hundred  to  two  | 
hundred  words  will  suffice.  Address  all  | 
manuscripts  to  Editor,  "Motor  Hints,”  | 
: care  of  this  publication.  | 


.smoke  resulted.  This  pumping  of  oil  per- 
sisted even  after  it  was  reasonable  to  ex- 
pect that  the  rings  were  worn  in  smooth. 

When  the  engine  was  taken  apart  no  fault 
was  found  except  in  large  deposits  of  car- 
bon. 

This  will  be  understood  when  one  real- 
izes that  one  gallon  of  oil  was  burned  every 
hundred  miles  or  so. 

Finally  the  original  pistons  were  care- 
fully examined  once  more. 

Under  the  lowest  of  the  three  rings,  in 
the  groove,  were  found  hidden  five  small 
holes  about  1/32  in.  in  dia!meter,  drilled 
right  thru  into  the  cavity  of  the  piston. 

_ Similar  holes  were  drilled  in  the  new 
pistons  with  the  immediate  result  that  not  an 
atom  of  smoke  is  visible  operating  the  car, 
while  oil  consumption  is  lower  even  than 
before  the  cylinders  were  ground. 

Contributed  by  C.  D.  MARTINETTI. 


Second  Prize  $15.00. 

The  owner  of  an  automobile  made  some 
years  back,  is  aware  of  the  fact  that  the 
design  of  his  engine  is  such  that  consider- 
able difficulty  is  noted  in  using  the  present- 
day  fuel,  which  contains  a large  percentage 
of  kerosene.  The  gasoline  mileage  is  low, 
the  engine  is  sluggish,  and  carbon  de- 
posits are  heavy,  and  cylinder  oil  must  be 
renewed  at  regular  intervals,  owing  to  thin- 
ning from  raw  gasoline  reaching  the  crank 
case. 

The  heat  of  the  exhaust  pipe  is  utilized  to 
heat  the  intake  gases,  by  wrapping  several 
layers  of  asbestos  tape  around  both,  that 
make  them  practically  one  unit,  with  a hot 
air  space  between.  The  asbestos,  being  a 
non-conductor  of  heat,  confines  the  heat  to 
the  exposed  surfaces  of  the  intake  mani- 
fold, which  gives  an  ideal  heating  condi- 
tion that  many  motorists  are  striving  for. 
This  asbestos  may  be  obtained  at  any  ac- 


Simple  Yet  Effective  Stunt  for  Vaporizing 
Low  Grade  Gasoline  by  Using  Exhaust  Pipe 
Heat. 


cessory  supply  house  or  plumbing  shop  at 
slight  cost.  It  can  be  wrapt  about  the 
manifolds  by  anyone,  care  being  taken  to 
have  each  strip  of  tape  over-lap  the  other 
strip  at  least  one-half  inch,  to  guard  against 
the  possibility  of  cracks  appearing  in  the 
walls  of  the  tape. 

Contributed  by  R.  L.  PRINDLE. 
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JUST  as  our  planet  Earth  is  a pigmy 
compared  to  the  major  planets  of  the 
solar  systems,  Jupiter,  Saturn,  Uranus 
and  Neptune,  so  is  the  ruler  of  our 
solar  system  himself  far  inferior  as 
a sun  in  size  and  light-giving  power  to  such 
brilliant  suns  as  Rigel,  Canopus,  Arcturus, 
and  Antares.  The  latter  are  classified 
among  the  giants  of  the  universe.  Our  sun 
must  be  counted  among  the  dwarfs. 

All  of  the  intensely  hot  and  luminous 
helium  or  Orion  stars  (labeled  astronomi- 
cally type  B stars)  are  giants.  In  light-giv- 
ing power  the  typical  helium  star  is  the 
equivalent  of  one  hundred  suns.  The  quan- 
tity of  matter  in  such  a star,  that  is,  its 
mass,  probably  totals  that  of  eight  or  ten 
such  suns  as  ours,  and  it  exists  in  these 
stars  in  such  an  extremely  diffuse  state 
that  they  usually  considerably  exceed  our 
own  sun  in  volume. 

The  density  of  a typical  Orion  star 
averages  from  one- 
hundredth  to  one-tenth 
that  of  the  sun. 

It  can  be  shown  that 
to  act  as  a perfect  gas 
a star  must  have  a 
density  not  greater  than 
one-tenth  of  that  of  the 
sun,  the  density  of  the 
sun  being  one  and  four- 
tenths  that  of  water. 

Practically  all  of  the 
helium  stars,  therefore, 
behave  as  nearly  per- 
fect gases  wherein  they 
differ  greatly  from  our 
own  sun  with  its  com- 
paratively great  con- 
densation of  matter. 

Tho  the  bluish, 
helium  stars  are  mas- 
sive giants  and  the 
hottest  of  all  the  stars, 
they  are  greatly  sur- 
past  in  size  and  lumin- 
osity by  the  giant  red 
Cepheid  variables, 
which  are  the  most  dif- 
fuse and  voluminous  of 
all  stars. 

Cepheid  variables 
form  a peculiar  class 
of  stars  that  have  come 
into  great  prominence 
within  the  past  few 
years  thru  possessing 
certain  characteristics 
that  have  proved  to  be 
of  the  highest  value  to 
the  astronomer  in  his 
efforts  to  gage  the  size 
and  extent  of  the  visi- 
ble universe. 

; Cepheid  variables  re- 
i ceived  their  name  from 
■ Delta  Cephei,  the  first 
' known  variable  star  of 
' this  class.  They  are 
without  exception  giant 
suns  — red,  yellow  or 
' bluish  in  color.  They 
' possess  a peculiar  form 
I ii  of  variability  of  light  of  a periodic  nature, 
' : consisting  of  a sudden  rise  to  maximum 
l!  brightness  followed  by  a slower  decline  to 
|j  minimum  brightness.  The  cause  of  this 
' periodic  variability  of  light  is  still  doubtful, 
' but  Shapley’s  interpretation  of  it  as  due  to 
‘ “periodic  pulsations  in  gigantic  volumes  of 
■ luminous  gas”  is  the  most  reasonable  and 
' satisfactory  explanation  that  has  yet  been 


advanced.  For  any  one  star  the  period  of 
variability  of  light  is  as  exact  and  in- 
variable as  clockwork,  one  cycle  of  va- 
riability usually  differing  from  another  in 
length  by  less  than  a small  fraction  of  a 
second. 

From  star  to  star,  however,  there  is  great 
difference  in  the  length  of  period.  _ Cepheids 
with  periods  of  only  a few  hours’  duration 
are  known  to  be  in- 


very  little  in  luminosity  from  the  average. 

The  density  of  these  bluish  colored 
Cepheids  never  exceeds  one-tenth  that  of 
the  sun  and  they  are  the  densest  and  the 
hottest  of  all  Cepheids.  The  yellow  Cepheids 
have  longer  periods  of  light  variation  rang- 
ing from  two  or  three  days  to  fifteen  days 
and  they  are  cooler  and  less  dense  than  the 
bluish  variety.  They  are  also  more  lu- 
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minous  than  blue  Cepheids,  a typical  yellow 
Cepheid  being  equal  in  luminosity  to  a 
thousand  such  suns  as  our  own.  Since 
they  are  cooler  than  blue  Cepheids  their 
greater  luminosity  is  due  to  the  fact  that 
they  radiate  light  from  a more  extended 
surface,  that  is,  they  are  greater  in  volume. 

Cepheids  of  longest  period,  ranging  from 
about  fifteen  days  to  two  months,  are  in- 
variably red.  They  are  the  coolest  of  all  the 
Cepheids,  the  least  dense  and  the  greatest  in 
actual  size.  Exceptionally  large  giant  red 
Cepheids  radiate  as  much  light  as  ten  thou- 
sand  such  suns  as  ours. 
The  average  density  of 
a red  Cepheid  variable 
is  only  a few  mil- 
lionths of  that  of  the 
sun,  or  less  than  one- 
hundredth  of  the  den- 
sity of  the  earth’s  at- 
mosphere at  sea  level. 
A super-giant  of  this 
class  is  equivalent  in 
volume  to  one  hundred 
thousand  suns,  and  its 
diameter  is  therefore 
something  like  forty 
million  miles  as  com- 
pared to  a solar  diam- 
eter of  eight  hundred 
and  sixty-four  thou- 
sand miles.  If  placed 
at  the  center  of  the 
solar  system  such  a 
luminary  would  extend 
more  than  half  way  to 
the  orbit  of  Mercury 
and  would  have  in  our 
skies  an  apparent  diam- 
eter of  nearly  twenty- 
five  degrees.  In  rising 
it  would  cover  nearly 
one-third  of  the  dis- 
tance from  the  horizon 
to  the  zenith.  To  add 
to  the  weirdness  of  the 
effect  this  huge  volume 
of  deep  red  gaseous 
vapors  would  pulsate 
rhythmically  in  an  in- 
variable period  of  sev- 
eral weeks’  duration,  if 
the  theory  of  an  inter- 
nal cause  of  the  varia- 
bility of  the  Cepheids 
is  correct. 

We  have  noted  that 
the  size  luminosity, 
density,  temperature  and 
color  of  a Cepheid  is 
a function  of  its  period 
of  variability. 

The  Cepheids  of 
longest  period  are  al- 
ways great  in  volume,  and  low  in  density, 
and  are  comparatively  cool,  reddish  bodies 
averaging  several  thousand  times  more  lu- 
minous than  the  sun.  Owing  to  the  great 
extent  of  their  radiating  surface  they  are 
the  super-giants  of  the  universe.  As  the 
periods  of  the  Cepheids  decrease  in  length 
from  a few  weeks  to  a few  days,  a change 
takes  place  in  the  size,  color,  density  and 
temperature  of  the  stars.  Cepheids  with 
periods  of  only  a few  days’  duration  are 
yellow  and  denser,  hotter  and  less  volumi- 
nous than  giant  red  Cepheids.  Typical  yel- 
low Cepheids  are  one  thousand  times  more 
luminous  than  the  sun  on  the  average  with 
very  little  departure  from  this  average  for 
individual  stars.  When  we  come  to  Cepheids 


tensely  hot,  bluish 
stars,  similar  to  the 
Orion  stars,  with  an 
average  luminosity 
equal  to  that  of  one 
hundred  suns,  individ- 
ual stars  differing 


This  Photograph  Shows 
the  Lower  Half  of  the 
Constellation  Orion.  The 
Disk-Like  Appearance 
of  the  Stars  Is  Due  tc 
the  Cumulative  Effeci 
of  Light  on  the  Photo- 
graphic Plate  Durinc 
the  Exposure  of  Twe 
and  One-Half  Hours 
Even  the  Nearest  Stars 
and  the  Most  Brilliani 
Stars  Appear  Visually 
as  Mere  Points  of  Ligh1 
in  the  Telescope.  The 
Great  Nebula  in  Orior 
Is  Dimly  Seen  Just  Be- 
low the  Center  of  the 
Photograph.  The  Three 
Stars  Evenly  Spaced 
Form  the  Belt  of  Orion, 
Rigel  Is  the  Brilliani 
Star  at  the  Lower  Right, 
Orion  Stars  Average  One 
Hundred  Times  More 
Luminous  Than  the  Sun, 


Photograph  of  the  Nebula  in  Orion,  Showing  Stars  in  Midst 
of  the  Nebulosity.  The  Entire  Constellation  Is  More  or  Less 
Enmeshed  in  Nebulosity.  Are  the  Stars  Condensing  From 
the  Nebulae  or  Are  the  Nebulae  Emanations  From  the  Surfaces 
of  Excessively  Hot  Massive  Stars  That  Are  Driven  Forth  by 
Radiation  Pressure?  There  Is  Considerable  Uncertainty  as  to 
Whether  the  Nebulae  Are  the  Progenitors  of  the  Stars,  or  the 
Products  of  Their  Dissolution.  Only  the  Bluish  White  Stars 
Are  Found  Associated  With  Nebulae.  Red  Stars  Are  NEVER 
Found  in  the  Midst  of  Nebuiosity. 
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We  Are  Accustomed  to  Think  That  Our  Sun  Is  a Giant,  But  This  Is  Not  the  Case.  There  Are  Dwarf  Suns  and  Giant  Suns,  and 
Even  Super-giant  Suns.  Our  Own  Sun  is  An  Intermediate  Between  Giant  and  Dwarf  Suns.  A Sun  of  the  Size  of  Planet  Jupiter 
Would  Be  Considered  a Dwarf  Sun,  While  the  One  Shown  in  This  Illustration  Is  One  of  the  Super-giants,  Many  of  Which  Exist 
Thruout  the  Universe.  Such  a Sun  Would  Give  About  10  Million  Times  the  Amount  of  Light  and  Heat  of  Our  Own  Sun.  It  Would 
Take  Up  Nearly  Three-quarters  of  the  Entire  Sky,  If  That  Sun  Was  Spaced  at  the  Same  Point  in  Space  as  Our  Own  Sun.  The 
Above  Illustration  Shows  This  Graphically,  and  Also  Shows  How  Such  a Giant  Would  Appear  to  Our  Eyes.  Needless  to  Say,  the 
Great  Heat  from  Such  a Sun  Would  Be  Sufficient  to  Wither  Everything  on  Earth  and  Dry  Up  Every  Ocean  and  Lake  in  Short 
Order.  The  Picture  Is  Simply  Given  as  a Comparison  to  the  Size  of  Our  Own  Sun  as  Per  Illustration  Below. 


'll 
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with  periods  of  variability  of  only  a few 
hours’  duration  we  find  that  all  such  stars 
are  bluish  in  color,  and  hotter,  denser  bodies 
than  Cepheids  belonging  to  the  two  pre- 
ceding groups  of  red  and  yellow  variables. 
Blue  Cepheids  are  uniformly  giant  suns 
approximately  one  hundred  times  more  lu- 
minous than  our  sun,  as  is  also  true  of  the 
helium  or  Orion  stars. 

It  is  evident,  then,  that  knowing  the 
period  of  variability  of  a Cepheid  we  are 
able  to  say  just  how  luminous  a body  it  is 
intrinsically  in  terms  of  the  luminosity  of 
our  own  sun.  That  is,  we  know  its 

intrinsic  brightness,  or  absolute  magnitude 
as  the  astronomers  call  it,  and  we  have  a 
means  for  finding  the  distance  of  such  a 
star,  which  is  a matter  of  highest  impor- 
tance in  gaging  the  scale  of  the  universe. 

A street  light  of  known  candle-power 
will  appear  fainter  the  more  distant  it  is 
from  us  and  its  apparent  brightness  will 
decrease  with  distance  according  to  a 
definite  known  law,  so  that  by  measuring 
the  light’s  apparent  brightness  and  know- 
ing its  true  brightness  we  can  find  its  dis- 
tance from  us.  The  same  principle  holds 
for  the  stars  for  they  are  but  light  sources 
at  varying  distances  from  the  earth.  When 
we  once  know  the  absolute  mag- 
nitude or  intrinsic  brightness  of 
a star  and  have  observed  its 
apparent  brightness  we  can  ob- 
tain its  distance  by  the  simplest 
computation,  and  that  is  exactly 
what  the  astronomers  have  done 
in  the  case  of  the  giant  Cepheid 
variablss.  The  period  of  variabil- 
ity of  a Cepheid  is  observed ; the 
intrinsic  luminosity  of  the  star, 
which  has  been  found  to  be  a 
function  of  the  period  then  fol- 
lows directly  from  the  period.  A 
measure  of  the  apparent  bright- 
ness of  the  star  is  next  made 
and  a comparison  of  the  two 
shows  the  distance  of  the  star. 

It  was  by  this  method  that 


Shapley  found  the  distances  of  globular 
star  clusters  which  contain  Cepheid  vari- 
ables of  all  three  types,  red,  yellow  and  blue, 
and  which  are  so  distant  (between  30,000 
and  200,000  light  years  from  the  earth)  that 
a star  of  the  luminosity  of  our  own  sun,  if 
existent  in  even  the  nearest  of  such  clusters 
would  be  hopelessly  beyond  the  reach  of  the 
most  powerful  telescope  in  existence. 

We  have  spoken  so  far  of  giants  of  the 
Orion  or  helium  type,  the  hottest  and  most 
massive  of  all  stars,  and  of  the  giant 
Cepheid  variables,  red,  yellow  and  blue,  the 
blue  type  resembling  the  Orion  stars  in 
temperature  and  density  and  the  huge  red 
giants  being  the  most  diffuse  and  greatest 
in  actual  size  of  all  known  stars,  tho  lower 
in  temperature  than  the  more  condensed 
blue  giants. 

How  is  it,  then,  with  other  classes  of 
stars,  the  hydrogen  stars  and  the  calcium 
stars,  which  are  respectively  white  and  yel- 
lowish-white stars,  the  class  of  yellow  solar 
stars  to  which  our  own  sun  belongs  (type 
G),  and  reddish  stars  (the  K and  M types 
of  the  astronomer’s  classification),  in  which 
the  formation  of  metallic  compounds  testi- 
fies to  a comparatively  low  temperature? 
Are  these  stars  giants  or  dwarfs  among  the 


glowing  suns  of  our  wonderful  universe? 

With  the  exception  of  the  hydrogen  stars, 
which  resemble  the  Orion  stars  in  being  in-  ; 
tensely  hot  and  brightly  luminous  stars  av- 
eraging one  hundred  times  more  luminous 
than  our  own  sun,  but  with  a greater  range 
of  individual  brightness,  we  find  a most 
remarkable  division  of  each  type  of  stars  >' 
into  giants  and  dwarfs. 

This  separation  of  each  class  into  two  j 
distinct  groups  is  not  so  marked  in  the  : 
yellowish-white  calcium  class  but  it  becomes  t 
more  pronounced  among  the  cooler  types  i 
until  in  the  class  of  red  stars  (known  as  I 
type  M)  there  is  a sharp  division  into  two  ? 
groups  of  dwarfs  and  giants  with  a corn-  j 
plete  gulf  between  the  two  groups,  wherein  | 
no  stars  of  intermediate  size  and  brilliancy 
appear.  Dwarf  red  stars  have  only  one 
ten-thousandth  part  of  the  brightness  of  j 
the  giants  of  the  same  class  on  the  average.  j 
As  the  similarity  in  the  color  and  spectrum  | 
of  all  red  stars  shows  that  unit  for  unit  of  | 
surface  area  they  radiate  with  equal  in-  ,1 
tensity,  this  difference  in  luminosity  is  due  ; 
to  an  actual  difference  of  ten  thousand  fold  i' 
in  surface  area  or  ten  million  fold  in  vol-  j. 
ume.  Red  dwarfs  of  class  M,  therefore,  j 
have  only  one-millionth  of  the  volume,  or  | 
one-hundredth  of  the  diameter, 
of  giant  red  stars  of  the  same 
class. 

So  far  as  can  be  judged  from 
data  which  are  as  yet  very  meagre,  * 
stars  differ  one  from  another 
very  little  in  their  masses  or  the  : 
quantity  of  matter  they  contain. 
The  known  range  in  masses  of 
the  stars  is  from  one-sixth  that  i 

of  our  sun  to  twenty  times  that 
figure,  while  in  intrinsic  lumi- 
nosity some  stars  are  known  to  : 

differ  from  others  ten  million 
fold.  This  great  difference  in  ; 

luminosity  must  be  chiefly  due,  j 
therefore,  to  a difference  in  the 
density  and  volume  of  the  stars. 
{Continued  on  page  650) 


This  Picture  Shows  Our  Own  Sun  at  Sunset  Time,  and  !s 
Merely  Printed  as  a Contrast  to  the  Picture  Above. 
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AUTOMATIC  HOOK  LOCK. 

ON  screen  doors  generally  thruout  the 
I country  a common  hook  and  screw 
eye  is  used  for  a lock,  people  often 
depending  upon  this  simple  device 
at  night  as  a means  of  protection. 
It  is  the  easiest  thing  in  the  world  to  un- 
hook such  a fastening  from  the  outside  with 
a bent  hairpin  or  wire  stuck  thru  the  netting 
— which  acts  as  a support  for  this  simple 
house-breaking  device.  It  is  just  as  easy  to 
stop  the  possibility  of  such  light-fingered 
proceedings.  The  device  here  shown  is  auto- 
matic in  its  operation,  always  locking  the 
hook  by  itself  whether  one  remembers  to 
do  this  or  not. 

It  consists  of  a round  disk  of  wood  or 
metal,  2j/4"  in  diameter  and  5/2”  thick, 
screwed  to  the  door  frame  just  over  the 
screw  eye  in  such  a way  that  it  swings 
loosely  like  a pendulum.  It  will  be  seen 
from  the  drawing  that  this  disk  secures  the 
hook  when  placed  in  the  screw  eye  and  falls 
into  position  of  its  own  weight  once  the 
hook  is  thus  placed.  It  cannot  be  swung 
back  from  the  outside. 


The  Ordinary  Hook  Lock  Affords  No 
Protection  Whatsoever,  So  Simply 
Can  It  Be  Opened  From  the  Outside 
of  the  Door  With  Either  a Hairpin 
or  Bent  Wire.  The  Device  Here 
Shown  Prevents  This,  Always  Lock- 
ing Securely  By  Itself. 

A HOME-MADE  THERMOS  BOTTLE. 

Our  bottle  consists  of  a glass  container, 
such  as  a fruit  jar.  that  is  water-tight  at 
the  top,  and  a wooden  sheath  with  an  air- 
tight cover.  The  size  of  the  container  regu- 
lates the  size  of  its  sheath,  of  course,  which 
consists  of  two  oblong  boxes,  set  one  within 
the  other  as  shown,  and  held  apart  by  suit- 
able cleats — the  smaller  one  just  fitting  the 
container  in  a loose  manner  at  the  sides  and 
l%"  longer  on  the  inside  for  the  cover. 
There  should  be  a space  of  lyz"  between 
the  boxes  on  each  side  and  at  the  bottom 
for  the  insulation  of  sawdust,  bran  or  chopt 
hay.  The  cleats  hold  the  boxes  flush  at  the 
top.  All  nailed  joints  must  be  made  air- 
tight, using  tarred  string  or  oakum  driven 
into  the  cracks,  just  as  tho  caulking  a boat. 
The  insulation  must  be  tampt  down  firmly 
in  a compact  mass  and  retained  with  the 
four  tin  squares  shown  in  the  upper  illus- 
tration, using  small  nails  driven  part  way 
into  the  wood  around  their  upper  surfaces. 
The  cover  is  made  of  one-inch  wood  and 
consists  of  two  parts,  one  fitting  snugly  into 
the  top  of  the  inner  box,  the  other  covering 
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The  Vacuum  Bottle  Illustrated  Herewith, 
Can  Be  Made  With  Very  Little  Trouble  and 
Expense. 


the  outer  box  in  the  manner  shown : both 
are  nailed  to  each  other  and  secured  to  the 
outer  box  wu'th  bolts  and  thumb-nuts.  The 
top  is  provided  with  a handle  for  carrying 
the  bottle.  Along  the  under  surface  of  the 
cover,  over  the  boxes,  a square  of  heavy 
felt  makes  the  top  airtight,  like  a fruit-jar. 
The  outside  of  the  sheath  is  stained  or 
painted  if  desired. 

HANDY  SHOE  AND  RUBBER  CABINET. 

At  Fig.  1 we  show  a home-made  shoe  and 
rubber  case  that  has  the  advantage  of  being 
easily  made  either  for  the  bottom  of  a bed- 
room closet,  or  when  more  pretentiously  or 
carefully  constructed,  as  a window  seat.  In 
either  case,  the  foot  coverings  are  protected 
from  dust,  allowed  sufficient  air  to  dry,  and 
from  their  position  in  the  case,  kept  in  their 
original  shape. 

For  the  closet  form  the  proportions  should 
be  about  as  given  on  the  drawing,  using  lum- 
ber of  the  kind  known  as  sheathing  (J4” 
thick  and  4"  or  5"  wide)  with  tongue  and 
groove,  the  length  to  be  governed  by  the 
requirements  of  the  maker.  The  ends  are 


/•  /•■ 


This  Simply  Constructed  “Shoe  Cabi- 
net” Gives  a Very  Neat  Appearance 
and  is  Indispensabie  for  Protecting 
Shoes  From  Dust  and  Dirt,  Besides 
Keeping  Them  Carefully  Concealed 
From  View. 


made  first  with  the  board  held  together  at 
the  top  by  cleats  of  lumber,  and  at  the 
bottom  by  the  pieces  holding  the  shoe-rack, 
also  Yz"  thick  and  9"  wide.  Top,  bottom, 
back,  front-rail  and  rack  are  nailed  to  the 
ends  as  shown.  An  ordinary  curtain-rod  is 
used  to  hang  the  screen  or  curtain.  If  the 
case  is  designed  as  a window  seat,  the  lum- 
her  should  be  Yz"  for  the  top  and  bottom 
and  1"  for  the  cleats  and  rack  holders.  Such 
a seat,  covered  with  creton,  will  make  a very 
presentable  cabinet  for  “milady’s”  thirty- 
dollar  boots  and  pumps. 

A FIRELESS  COOKER. 

I he  cooker  consists  of  a galvanized  pail 
and  cover  with  the  bail  or  handle  removed 
and  the  handle-holders  on  each  side  bent 
down  below  its  top  edge;  a square  wooden 
box  2"  wider  at  the  sides  than  the  diameter 
of  the  pail  and  longer;  a wood  cover 

1"  thick,  and  fastenings,  cleats  and  insulator 
as  shown.  The  pail  is  the  ordinary  one  com- 
monly found  at  hardware  and  grocery 
stores.  The  box  is  constructed  of  J/2"  lum- 
ber made  tight  at  the  joints  by  caulking  with 


What  Woman  Would  Not  Wish  to 
Possess  a “Fireless  Cooker”  Which 
Does  Its  Work  Well?  This  Fireless 
Cooker  Can  Be  Constructed  at  Home 
at  Small  Cost. 

tarred  twine  or  oakum;  the  under  surface 
of  cover  is  lined  with  heavy  felt  and  the  in- 
sulating material  is  sawdust,  bran  or  chopt 
hay. 

In  order  that  the  pail  can  be  taken  from 
the  box  for  cleaning,  a jacket  of  cardboard 
roofing  or  tin  is  first  fitted  and  wrapt 
around  the  pail  loosely  and  held  with  a 
cord;  between  this  jacket  and  the  box  the 
insulating  material  is  put  in  round  the  pail 
and  rammed  into  a compact  mass,  forming 
a permanent  pocket  to  contain  the  pail  and 
hold  the  insulating  body  in  place.  The  two 
sustaining  cleats  at  the  bottom,  and  those  at 
the  four  sides,  are  adjusted  and  fastened  be- 
fore the  insulator  is  installed;  to  prevent  its 
spilling  it  is  covered  at  the  top  edge  of  the 
box  by  tin  or  cardboard  fitted  to  the  pail  and 
along  the  edges  of  the  box  as  shown,  held 
by  small  nails  driven  part  way  into  the  wood 
above  the  upper  surface.  Squares  of  sheet 
iron  are  used  between  the  dishes  and  under 
the  heat  iron;  this  iron  may  be  one  or  more 
stove  griddles  piled  one  above  the  other. 

To  use  this  fireless  cooker,  heat  the  heat 
iron  or  stove  griddles  over  a hot  flame  or 
fire ; then  place  the  iron  and  dishes  in  the 
position  shown,  and  fasten  the  cover  down 
either  with  bolts  or  weights. 
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“Loaded  Line  3 

By  CHARLES  S.  WOLFE  <1 


I GAZED  in  frank  curiosity  at  the  man 
seated  across  from  us.  Of  modest 
stature,  plain  featured,  quietly  drest, 
this  man  was  of  the  type  that  blends 
into  the  mob.  And  yet,  as  president 
of  the  local  traction  company,  he  had 
dragt^d  that  concern  from  a very  violent 
flirtation  with  the  sheriff  to  its  present  im- 
pregnable position.  Truly,  here  was  a book 
not  to  be  judged  by  its  cover. 

Davidson  and  I were  sitting  thru  the  re- 
cital in  attentive  silence,  while  Fenner 


police  aid.  For  the  affair  threatens  to  as- 
sume unsuspected  proportions.  You  see, 
the  men  superstitiously  attribute'  the  thing 
to  supernatural  agencies  and  the  theory 
that  we  are  being  warned  of  a catastrophe 
is.  gaining  a serious  following.  A few  meii, 
rather  than  risk  flying  in  the  face  of  fate, 
have  quit  their  jobs  already,  and  I realize 
that  it  is  only  a matter  of  a short  time  when 
a general  walk-out  will  ensue. 

‘"Chief  Davidson  here  has  brought  you 
to  me  as  a man  qualified  to  handle  the  mat- 


•‘By  the  peak  In  the  power  curve,”  re- 
sponded  the  traction  magnate.  jr 

‘‘The  peak  in  the  power, curve?”  echoed  jSS 
Davidson,  blankly.  “What  in  thunder  is  ' L 
that?”  ' 'i 

Both  Fenner  and  Forbes  smiled.  H 

“You  see.  Chief,”  Forbes  explained,  ‘‘we  !; 
make  qur  generators  keep  a record  of  their 
output.  By  means  of  a simple  electrically 
actuated  writing  arm,  or  stylus,  we  cause  ijt 
them  to  trace  on  squared  paper  a record  of 
the  day’s  activities.  This  tracing — this  Lj 

H 


“ . . . 'Heavy  Breathing  and  a Blacker  Bulk  Moving  In 
the  Blackness  Before  Us.  With  Bated  Breath  I Watched 
its  Shadowy  Movements.  Fearful  of  Even  the  Sound  of 
My  Own  Breathing,  I Was  Half  Stifled  From  An  Effort 
to  Live  On  a Minimum  of  Air.  Then  the  Bulk  Retreated 
Toward  the  River,  and  Presently,  Silhouetted  in  the  Moon- 
light At  the  Clearing’s  Edg^  We  Got  a Glimpse  of  the 
Man’s  Form." 


jif' 


i 


probed  at  his  pleasure  with  an  occasional 
question  or  twO. 

*This  matter,  gentlemen,”  Forbes,  the 
traction  man,  was  saying, ."may  not  seem 
to  you'  to  require  the  services  of  the  police, 
t mought  at  first  that  a little  searching  on 
the  part  of  the  linemen  would  clear  the 
thing  up.  But  I am  convinced  now  that 
this  is  no  ordinary  leak. 

"Every  momii^  at  1 :4S  there  comes  this 
extraordinary  can  for  power.  At  this  time 
practically  every  thing  is  off  our  lines  but 
the  freight  cars.  'When  we  first  noticed  it 
I attributed  it  to  grounding,  but  the  regu- 
larity with  which  it  occurs  — considering, 
too,  the  unusual  hour — forces  one  to  aban- 
don that  theory. 

‘The  linemen  found  several  small  grounds 
and  removed  them.  This  had  no  effect 
whatever  on  this  mysterious  drain.  Then 
I gave  the  engineers  a try  at  it.  They 
have  been  unable  to  eliminate  it  or  account 
for  it 

“Of  course,  the  story  leaked,  and  it  has 
been  going  the  rounds  at  the  bam.  And 
thi.s  is  really  the  reason  that  I have  sought 


ter  by  reason  of  your  knowledge  of  electri- 
cal matters.”  I must  urge  you,  Mr.  Fenner, 
to  bend  every  effort  to  the  speedy  ending 
of  this  peak,  and  I can  assure  you  th^  the 
company  will  pay  well  for  a successful 
solution. 

“All  our  resources  are  at  your  disposal. 
Here  are  passes  over  our  lines,  and  should 
ou  need  aid  of  any  kind  at  any  time  you 
ave  only  to  use  the  telephone.  From  this 
you  will  understand  the  importance  we  at- 
tach to  the  affair." 

“Superstition  is  a force  against  which 
even  the  rifle  is  helpless,”  acquiesed  Fen- 
ner. "I  will  do  my  best  to  bring  to  light 
the  real  cause  of  this  power  loss  in  time  to 
avert  trouble  with  your  employes.  Let  us 
review  the  facts  in  the  case.  'To  begin  with 
about  a month  ago  the  men  in  charge  at 
your  power  house  noticed  a sudden  and 
severe  call  for  power  about  1 ;45  each  morn- 

Forbes  bowed  in  silence.  Fenner  pro- 
ceeded. 

“And  ht  <r,  Mr.  Forbes,  was  their  atten- 
tion called  to  this  uniisna!  call?" 


record  is— is  known  as  the  bower  curve 
Clear  to  you  ?"  ? 

‘‘Well,  I get  the  general  idea,”  admitted  ! 
the  Chief,  jslowly,  ‘^ut  I’m  hardly  up  on  '■ 
the  details.”  | 

“Later  you’ll  see  more  of  it,”  Fenner  in-  , 

terposed.  "Let  us  resume.  You  have  had  j 

your  linemen  go  over  your  circuits  with  a / 
fine  tooth  comb,  Mr.  Forbes,  and  th«y  have  j 
found  no  leak  that  would  account  for  the  v 
loss.  Also  your  engineers  can  find  no  clue 
to  its  cause.”  > 

Forbes  nodded. 

‘‘Have  you,  personally,  a theory?”  \‘. 

Forbes  seemed  uncertain.  When  he 
spoke  it  was  hesitatingly.  ‘‘Well — I hardly 
know.  I did  have  a sort  of  a suspicion,,  to  i 

be  frank  with  you,  but  honestly  I don’t  r 

think  it  will-  hold  water.” 

“In  confidence,  then,  Mr.  Forbes,”  Fen-  J 
ner  was  pleasantly  persuasive,  “let  us  have  H 
your  suspicion.  It  can  do  no  harm  to  air  a > 
personal  opinion.”  */ 

“Well,  when  I realized  that  we  were  up  | 

{Coni timed  on  page  672) 
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© 1930  bi’  Sdrace  A Invention 


WE  need  hardly  go  into  a leng^y  construction  to  speak  of  has  taken  place  be  had'a^e  prohibitive  in  price,  indeed, 
explanation  about  the  housing  while  the  population  has  increased  any-  The  average  human  being  prefers  the 
problem  which  confrcmts  the  ma-  where' from  ten  to  twenty  per  cent,  dep^d-  country  to  the  city.  He  does  not  live  in  the 
Jority  of  people  at  this  time.  It  ing  upon  the  various  nations.  A condition  city  b^use  he  likes  it,  but  because  he  has 

IS  not  only  a condition  that  pre-  has  created  thereby  which  has  become  to  for  business  and  economic  reasons,  as 

vails  in  the  United  States,  but  is  universal  well  nigh  intolerable.  Neither  houses  nor  well  as  for  the  sake  of  convenience.  The 

all  over  the  globe.  Due  to  the  war  no  new  apartments  are  to  be  had.  and  those  that  man  who  lives  in  the  .country  gets  fresh 
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MOUNTAIN  STATION 


air,  and  fresh  produce,  while  his  children 
have  ample  room  to  play;  moreover  he  has 
more  room  than  his  city  brother.  Against 
this  it  is  charged  that  he  has  no  convenience 
to  speak  of.  He  has  to  attend  to  his 
furnace,  he  has  trouble  in  getting  his  coal, 
and  he,  cannot  buy  all  the  things  he  requires 


in  the  little  village  or  country  place  in  which 
he  resides.  This  makes  for  expensive 
transportation  of  small  quantities  oi  goods 
or  otner  necessities.  Moreover,  in  the  av- 
erage country  town,  there  are  few  amuse- 
ment places  where  a man  may  take  his 
family.  In  the  larger  villages,  to  be  sure, 
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we  have  moving  picture  houses  and  the’ like, 
but  in  this  case  the  village  approaches  again 
to  the  city  size  with  all  its  congestion,  high 
rent,  etc.  Moreover,  many  of  life’s  neces- 
sities cannot  be  bought  in  the  village,  and 
are  usually  brought  in  from  the  city  by  the 
(Continued  on  page  683) 
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problem  which  confront!  the  ma-  where' from^n  m ^***  average  human  being  prefer#  the 

;<mt)r  o<  p«pU  .1  thi.  time.  It  >Cup4  Sc  «“o«  «Yk5.V  ‘?k“”SP’  ‘°  "’£  ”«•  “»'  “«  *" 

ir  “odiliwi  that  pre-  h?.  crcatcdXX  '*«  “•  hw  because  he  ha> 


. „ . frSou.r.'^di,r  p,“  Z bSJcrS.rSerebt'Xh  “-u”  - 

valle  ID  ^e  United  ^tes,  but  U universal  well  ni»h  intolerable  N^iheJ  *°  if”  btiiiness  and  economic  reasonS|ii 

all  over  the  globe.  Due  to  the  war  no  new  apartomti°'a«  m wi  k.a'**!”  ’it™*  !!'!!  sake  of  convenience.  'Thr 


■ ap^rtoSit.  aSTbi  lildXd  A the  uke  of  co,T«nien«.  tht 

aparunenie  are  to  be  had.  and  thoee  that  man  who  lives  in  the  country  geti  fresh 
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hsve**"^  Jeesh  produce,  while  his  children  in  the  little  vtllane  or  country  place  in  which  we  have  moving  picture  houses  and  the’likc. 

room  to  play:  moreover  he  has  he  rctides.  Tnis  makes  tor  expeniive  but  in  this  case  the  village  approaches  anin  gj 
this  it ''^1!  brother.  Aj^inst  transportation  of  small  quantities  ot  goods  to  the  city  siae  with  all  its  congestion,  high  * 

tt>  8dW  < convenience  or  other  necessities.  Moreover,  in  the  av-  rent,  etc.  Moreover,  many  of  life's  neces-  ' 


(umar^k*^L  attend  to  hit  erage  country  town,  there  are  few  amuse-  sities  cannot  be  bought  in  the  village,  and  « 

snd  h*  trouble  in  getting  his  coal,  ment  places  where  a man  may  take  his  are  usually  brought  in  from  the  city  the  J 

^■cannot  buy  all  the  things  he  requires  family.  In  the  larger  vHlages.  to  be  sure,  (Continufd  on  poge  683) 
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lUy  ind  NI|M  VUwi  at  Hm«« 
Claotrlo  Typawrltir  »lt«  la  Ntw 
Ytrk  City.  Tha  Keyi  of  tho  Ma- 
ohiae  OHnfo  la  a Very  Realittie 
Maaaor  and  tlie  Lotfan  Apaoar 
an  tha  Paaar  aa  Thay  Ara  Printed 
Until  tha  Story  It  All  Told.  Tha 
Tyaawrltar  Maaturai  28  by  35 
Feat;  1,578  Ten-Watt  Laropi  II- 
lunlnata  tha  Oltplay.  — Phata 
Caurteiy  a(  0.  I.  bude  Co. 


Maket  Milkman  Fear  Waterl  Tha  "Cryaaeopa."  Whieh  la  Clpht  Mlnutea  Cnablaa 
One  to  Tall  fuel  What  Amavnt  of  Water  Hat  Bata  Added  to  a Sample  af  Milk. 
Until  tha  Invention  of  Thit  New  Taatlnp  Apaaralut.  Which  li  Bated  on  tha  Prin- 
•iple  at  the  "Fraatinj  Point"  Teat.  No  Suitable  Rapid  Method  far  Oataotini  Ole- 
honeit  Milk  Cfaaleri  Had  Beaa  Parfactad. — Phato  by  Ollllami  Saiyloa. 


New  Non-SInkable  Sea  Safe?  Mannottl  HannI.  Chloaoo 
Invantar  af  a Nen-SInkabta  Sale.-  Wat  Locked  In  Hit 
FIva-Tan  Steal  Box  and  Lowered  to  the  BoKom  of  Botton 
Harbar^and  Three  Mlnutai  Afterward  tha  .Slant  Cylin- 
drical Tank  Shat  Up  ta  the  Surfaoa.-^hata  © by 
Undarwaad  A Undarwdad. 


O a V I d Swart- 

hour  and  Jamea  "" 

Smith,  of  Evant- 

ton,  III.,  Ara  Shown  ■ 

with  Thair  “Water  81- 
ovolo,"  Compritini  Two  Air- 
tliht  Tin  Tanka,  a Bicycle 
Frame  and  a Screw  Propeller.  It 
Can  Make  Elpht  Mllei  nn  Hoar  with 
One  Pntaengar,  or  Six  Mllet  with  Two. 
Photo  © by  Undorwood  & Underwood. 


"P  u n e h I n i” 
Hard  Ini  or  Cox 
an  the  Votini 
Machine!  ThaPt 
What  New  York 
Women  Will  Oo 
Next  Novamber— 
Puncb  the  Namet 
of  Their  Chotan 
Caadldatee  o n 
tha  Vatina  Ma- 
chine. Under  the 
Name  of  Each 
Candidate  It  .a 
Knob,  Whieh. 
When  Punched 
Repittert  the 
Vote  and  Num- 
ber of  tha  Valet 
and  Daea  Away 
with  the  Tedloul 
Work  of  Ballol 
C 0 u n 1 1 n i.— 
Photo  by  Gil- 
llamt  Service. 
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Htv«  You  Ever 
WUht  to  Fly  Llko 
a Bird?  Mr.  H.  8. 
Dixon  li  8how*  In 
This  PnotOfrapti 
with  Hit  Ornlthop- 
ter.  0 r FlaHlnf 
W I a p Maohine, 
Whleh  It  Prapilled 
by  Iht  Aotlon  of 
tne  Man  Himiell 
and  Not  by  an  Ea- 
flnt.  The  Action 
It  Similar  to  That 
o?  a Bird.  The 
Meaturementt  o f 
the  Plane  Are 
From  Tip  to  Tip, 
23  Feet  .6  Inohot. 
and  From  Noio  to 
Tall.  14  Foot.  The 
Machine  Walohi  47 
Peunde,  with  a 
«peed  of  IS  M.P.N. 


The  Ltce  Tree  (Lafotta 
LIntearla),  a Native  of 
Jamaica  and  San  De. 
mingo.  . It  Died  by  the 
Natlvci  to  Make  Capt 
Velli,  'Complete  -Sett  at 
Lace  Curtains.  Slovet, 
TIet,  Etc.,  at  Well  at 
the  Mott  Lasting  ol 
Whips,  It  It  Tough. 
Flexible,  Thin,  and  Very 
Durable.  — Photo  by 
Or.  E.  Bade.  i 


View  o(  the  Corpus  ChrIttI 
Collopt’t  New  Sun  Dial,  tht 
First  In  Europe  to  Record 
Summer  and  Winter  Time.  Re> 
cent  Renovations  at  This  Gam- 
bridge  College  Dltelot^  Old 
Fragments  el  a Sun  Dial  In 
the  Wall  la  the  Old  Court. 
This  Now  Sun  Dial  It  Erected 
In  the  Same  Place  jtnd  It  on 
One  of  the  Oldest  Qaadrangular 
BulldlBgt—1330  A.  0.  Id  Thil 
Court  the  Poet  Marlowe  Wrote 
Hie  “Tamhurlalae,”  and  Here 
John  Rlohardton  (Organizer  of 
(ho  ‘‘Pilgrim  Fathers'  Voyage 
to  New  England”)  Lived. 


A New  Stove,  the  Invention 
of  a British  Army  Officer 
Premises  to  Solve  the  Coal 
Problem  for  a Great  Many 
People.  It  Consists  of  a 
Small  Stove  and  Container. 
The  Container  It  . Filled 
with  Sawdust  Which  It 
Ignited  and  Placed  In  the 
Stove.  Once  Lighted,  It 
Regulret  No  Attention  ter 
Twelve  Hours. — Photo  by 
Qllliamt  Service. 


Here  It  the  Original  Automo- 
bile Which  First  Appeared  on 
the  Streets  of  Chloago  In  1892. 
It  Wat  Reeently  Oemenitrated 
In  Chicago  Slreets  Again.  It 
Employt  a Steam  Engine  and 
Bellor  Operated  pn  (>ll  Fuel. 
Photo  <P  by  Underwood  A 
Underwood. 


"Nightie  Bunnie”— the  Latest  addition  to  Children’s  Tayt.  He  Has  Lu- 
minous Radium  Eyes  ’neverythln'.  There  It  a Whole  Fa.mlly  of  ‘‘Nightli 
Buanie'r*  Friendt,  All  Blest  with  Radium  Eyes  That  Shine  In  the  Dark. 
A Flat  Idea  far  Ohildraa  Who  Art  Afraid  to  Go  to  Sleep  in  the  Dark. 
Photo  Courtesy  Soelsty  for  Cleotrleal  Development. 
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OVER  THE  SOUTH  POLE: 

Jaek  Wriahfs  Search  for  a host  Explorer  With  His  Flying  Boat. 


Invention  the  ‘ 

Or,  noHIlMS  THE  AfAnura  uj 


Norw,.vMi-: 


D LU  SENARENS  0 

THE  AMERICAN-JULES  VERNE". 


PiaBTUMFOEiSOTm*™® 


SflVE  /I  fortune'. 


XONXme 


1 


An  American  Jules  Veriie 


4LTHO  not  generally  known,  there 
/%  lived  some  forty  years  ago  a per- 
sonagc  known  to  thousands  of 
A-  A readers  by  the  ttom  de  plume  of 
“Noname/’  These  were  the  days 
of  the  nickel  novels  when  the  Nick  Carter 
series,  Jesse  James  stories  and  Old  King 
Brady  were  the  talk  of  the  day.  For  a 
nickel  you  boup:ht  a complete  32-page  novel 
on  closely  printed  pages  in  small  type. 
These  novels  were  always  hair-raisers  in 
more  than  one  respect,  and  many  of  them 
have  gone  down  as  classics. 


Lu  Senarens,  known  to  tens  of  thou- 
sands as  “Noname,”  was  perhaps  the  most 
prolific  of  these  writers,  and  one  of  the 
most  prophetic.  Not  only  did  he  turn  out 
a host  of  these  wonderful  stories,  but  he 
wrote  over  one  thousand  of  them,  each  one 
of  them  containing  from  35,000  to  50,000 
words.  Each  of  these  stories  were  com- 
plete and  had  no  continuations.  The  hero 
of  most  of  the  stories  was  Frank  Reade, 
Jr.,  “the  boy  inventor,”  who  supposedly  in- 
vented all  the  many  marvelous  scientific 
wonders  of  that  day. 


Naturally,  these  were  the  days  before  the 
trolley  car,  the  telephone,  the  submarine, 
the  aeroplane,  and  many  another  modern 
invention.  Mr.  Senarens,  a true  genius, 
the  same  as  Jules  Verne,  had  one  of  the 
most  fertile  imaginations.  He  was  not  a 
technically-trained  man  nor  even  an  engi- 
neer. His  scientific  knowledge  was  ob- 
tained solely  from,  reading  books  and  other 
scientific  publications.  His  inventions  were 
of  course  nothing  but  pure  fiction  and 
existed  only  on  • paper. 
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And  His  Mew  £leotrio  Horse 

Or,  A INirlloiiH  Trl|»  Over  Two  C-oiillncntii. 


•NONAME. 


•New  Eleotv. 
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Lu  Senarena  “invented"  some  of  the  most 
astonishing  submarines,  airships,  war  ma- 
chines and  other  world  beaters,  but  the 
strangest  part  about  it  is  that  in  those  days 
no  one  believed  that  either  the  submarine 
or  the  aeroplane  would  ever  be  actually 
invented.  As  a matter  of  fact,  they  were 
considered  as  physically  impossible,  not  only 
by  Senarens  himself,  but  by  leading  scien- 
tists who  lived  in  the  early  70’s  and  80’s. 
It  is  not  generally  known  that  Senarens 
corresponded  regularly  with  Jules  Verne, 
who  encourapied  the  American  writer  and 
read  his  stones  as  well. 

The  illustrations  which  we  are  publish- 
ing herewith  give  but  a faint  idea  of  the 
stories  which  appeared  in  the  early  80’s, 
almost  forty  years  ago.  We  have  among 
others  the  “Electric  Tricycle";  then  we 
have  the  “Steam  Man  of  the  Plains ; or 
Terror  of  the  West,"  a most  marvelous 


Note  particularly  the  “Electric  Air  Moni- 
tor" engaged  in  an  aerial  bombardment.  If 
you  substitute  the  aerial  monsters  which 
were  in  use  during  the  war  and  which 
bombarded  the  various  cities,  you  have  here 
a prophecy  that  is  not  far  wrong.  One  of 
the  most  curious  inventions  of  Mr.  Sena- 
rens is  undoubtedly  the  "Flying  Submarine” 
as  shown  in  one  of  our  illustrations.  This 
was  a flying  machine  and  submarine  com- 
bined, and  altho  we  have  nothing  like  it  in 
existence  today,  who  dare  say  that  it  will 
not  be  in  use  at  not  a too  distant  date? 
Then  again  we  had  the  “Electric  Warrior,” 
a war  chariot  used  against  Indians,  the 
“Electrical  Dragon,”  the  “Terror  of  the 
Seas”  and  many  others. 

Nine-tenths  of  Lu  Senarens’  pictured  pre- 
dictions have  actually  come  true.  Even  the 
helicopter  arrangements  in  some  of  his  air- 
(Continued  on  page  665) 


imaginative  piece  of  machinery  which  was 
supposed  to  take  the  place  of  a horse  and 
could  draw  an  iron-clad  wagon  over  the 
prairies.  The  “Sea  Serpent,"  as  its  name 
implies,  was  a most  ambitious  submarine ; 
then  we  have  the  “Electrical  Horse,”  an 
adjunct  to  the  steam  man  which  is  pro- 
pelled similarly.^  The  “Electric  Thunderer” 
(armored  war  car)  is  suggestive  of  the  re- 
cent modern  war  machines  and  quite  as  for- 
midable. The  “Electric  Submarine  Boat," 
which  may  be  noted,  digs  its  path  under 
an  ice  field  and  is  worth  our  attention,  be- 
cause only  three  years  ago  Simon  Lake, 
the  inventor  of  the  modern  submarine,  pro- 
posed the  identical  scheme  to  travel  to  the 
North  Pole  underneath  the  ice.  The  “Grey- 
hound of  the  Air”  approaches  the  modern 
airships,  while  the  “Deep  Sea  Diving  Bell” 
is  only  little  different  from  those  actually 
used  today. 
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Tne  Electric  Srioes 

By  J.  MAC-RICHARD 


1 


The  Brussels-Paris  express  was  He  made  a slight  movement  with  his  left 
entering  the  Compiegne  station,  the  foot.  It  was  almost  imperceptible.  But  it 

last  stop  before  reaching  Paris.  produced  an  effect  which  made  an  inefface- 

It  was  4 o’clock  in  the  afternoon,  able  impression  on  me.  Nobody  could  de- 

Two  passengers  were  seated  in  one  scribe  exactly  the  transformation  which  the 

of  the  iirst-class  compartments-;-a  gentle-  officer  underwent.  But  the  vigorous,  ag-  ..  — . 

man  of  forty,  who  had  got  on  a Tergnier,  gressive,  quarrelsome  man  of  the  minute  man.  “You  will  remember  Sir  ^ohn  Mex 

and  your  humble  servant.  before  became  suddenly  an  automaton,  tone,  I think,  as  long  as  you  live.  ’ 


The  officer  fell  back  in  his  seat,  put  his 
head  between  his  hands  and  seemed  com- 
pletely prostrated. 

“.Was  it  a dream  or  was  it  real?’’  he  mur- 
mured. 

“It  was  real  enough,’’  said  the  English- 


We  had  ex- 
changed some 
commonplace  re- 
marks. My  com- 
panion spoke 
with  an  English 
accent. 

Scarcely  had 
the  train  stopl 
when  one  of  the 
doors  was  opened 
violently.  A gust 
of  wind  blew  in. 
My  companion 
made  a wry  face. 
But  the  door  re- 
mained open,  held 
by  some  one  on 
the  outside. 

This  impolite 
person  was  a 
young  man,  with 
a military  air. 
We  supposed,  at 
least,  that  he  be- 
longed to  the 
army,  since  he 
had  a cavalry 
sword  strapt  to 
his  valise. 

The  gentleman 
oppo.site  me  arose 
and  slammed  the 
door. 

The  officer 
opened  it  again. 
Try  as  my  com- 
panion could,  he 
wasn’t'  able  to 
force  it  shut. 

“How  ill-bred  1’’ 
he  growled,  as 
he.  returned  to 
his  seat. 

We  heard  an 
oath  outside.  The 
valise  was  pitched 
into*  the  com- 
partment and  the 
owner  followed  it. 
He  was  just 


“The  Man  Made  a Silaht  Movement  With  Hie  Left  Foot.  It  Was  Almoet  Imperceptible.  But 
It  Produced  An  Effect  That  Made  An  Ineffaceable  Impreeilon  On  Me,  Nobody  Could  Deecribe 
Exactly  the  Traneformatlon  Which  the  •Officer  Underwent.  But  the  VIgorout,  Aggreselve, 
Quarrolenmo  Man  of  the  Minute  Before,  Became  Suddenly  An  Automaton,  Wifhout  Power  of 
Reeletance,  Without  Will.  Me  Wae  Now  Being  Subjected  to  Some  Myeterloue  Torment,  Almoet 


As  Violent  At  Madness 


in  the  nick  of  time. 
The  engine  whistle  blew.  The  guard 
locked  the  door  and  the  train  got  under  way. 

There  was  a tense  silence,  presaging  a 
violent- outburst,  as  the  newcomer  lifted  his 
bag  into  the  rack. 

I don’t  know  what  was  passing  in  the 
gentleman’s  mind.  But  looking  at  his  placid 
figure  one  would  have  thought  that  he  was 
not  in  the  least  affected  by  the  young 
officer’s  nervous  movements  and  bellicose 
attitude. 

♦ * * 

“It  seems  to  me,”  said  the  latter,  looking 
at  each  of  us  in  turn,  “that  I heard  some 
one  in  here  use  the  expression  ‘ill  bred.’  ” 

“That  word  was  used,”  answ’ered  my  com- 
panion, unhesitatingly. 

‘"To  whom  was  it  applied,  may  I ask?” 

“To  you.”. 

These  last  words  had  hardly  been  spoken 
when  the  officer’s  hand  described  a semi- 
circle and  struck  the  gentleman’s  face,  I 
exoected  to  see  the  latter  spring  on  the 
soldier. 

He  did  nothing  of  the  sort. 


without  power  of  resistance,  without  will. 
He  was  now  being  subjected  to  some  mys- 
terious torment,  affected  by  some  brain  dis- 
turbance almost  as  violent  as  madness.  His 


“1  certainly 
shall.” 

"Well,”  contin  ' 
ued  Mextone  (as 
he  called  him- 
self), “I  am  go- 
ing to  explain 
my  system  to 
you.  Will  you 
come  a-  little 
closer,  my  dear 
s i r (addressing 
me)  ? It’s  well 
worth  your 
while.” 

Mextone 
crossed  his  legs 
and  showed  us 
the  tip  of  one  of 
his  shoes. 

“You  see  those 
two  points  ?"  he 
asked. 

“Yes.” 

“That  is  where 
my  power  comes 
from.  Don’t 
touch  them.” 

“Ah !” 

“They  are  the 
extremities  of  an 
electric  current, 
fed  by  a battery 
concealed  in  the 
heel. . The  shocks 
which  this  gen- 
tlemen felt  were 
merely  discharges 
produced  by  a 
connecting  of  two 
poles,  thru  his 
body.  It  is  the 
greatest  inven- 
tion of  our  age, 
worth  all  of  Edi- 
son’s. I have  with 
me  two  similar 
pairs  of  shoes — 
in  this  package. 
One  was  made 
for  the  King  of 
the  Belgians  and 
the  other  pair  for  the  King  of  Italy.” 
So  oiir  companion  was  only  a common 
commercial  traveler! 

But  common  isn’t  the  right  word.  As  we 


limbs  jerked  convulsively;  his  eyes  almost  had  just  seen,  he  carried  on  his  trade  with 
started  from  their  sockets;  his  teeth  chat-  the  adroitness  of  an  artist. 


tered ; inarticulate  sounds  escaped  from  his 
throat. 

I felt  sorry  for  him  and  got  up  to  aid 
himi.  But  the  English  gentleman  motioned 
me  away.  With  a smile  on  his  lips  he  or- 
dered me  to  take  my  seat. 

“Don’t  be  disturbed,”  he  said  in  a friendly 
voice.  “There  isn’t  any  danger.  His  suf- 
ferings will  stop ' w'henever  I want  them  to 
stop.” 

“Mercy!”  exclaimed  the  unfortunate 
young  man,  giving  the  Englishman  a suppli- 
cating glance. 

The  latter  smiled  sardonically. 

“.Mercj'l'  the  officer  repeated.  “Mercy!” 

“So  be  it,”  said  the  Englishman,  at  last. 
“1  pardon  you.  But  don’t  start  anything 
again  with  me.  ” 

The  mysterious  traveler  withdrew  the 
foot  which  1 had  seen  him  press  against  the 
oliker’s  a few  moments  before. 


“What  do  you  charge  for  those  shoes?” 
T asked,  still  marveling  at  the  demonstration 
he  had  given  us. 

“Two  hundred  francs.  That’s  hardly 
anything.” 

"It’s  cheap  enough,”  said  the  officer.  “But 
why  couldn’t  I buy  a pair  ahead  of  the  King 
of  the  Belgians?" 

“And  why  couldn’t  I buy  a pair,”  1 said, 
“ahead  of  the  King  of  Italy?” 

“Well,  T don’t  see  why  you  can’t,”  replied 
Sir  John  Mextone,  “on  condition,  of  course; 
that  you  don’t  make  any  use  of  them  for 
several  days.  I want  to  have  a chance  to 
offer  these  crowned  heads  a real  novelty.” 

* t * 

When  we  arrived  in  Paris  the  officer  and 
I each  possest  a pair  of  electric  shoes.  Wc 
took  leave  of  Sir  John  Mextone. 

I was  walking  home  with  my  precious 
(Continui’d  on  page  6^19) 
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from  an  Air- 
plane. 14.000 
Feet  Being 
the  Best 
Previous  Rec- 
ord, Made 
by  a French- 
man. 


Drops  l^gSOO  Feet  Wltfr^  Two  Faracli^tes- 

World^'s  M.ec©rd 


Lieut.  John  H.  Wilson — “Dynamite,”  his 
friends  call  him— photographed  at  Kelly 
Field,  San  Antonio,  Texas,  June  8th,  a 
few  moments  before  he  “took  off”  on  the 
flight  which  ended  with  his  world-record- 
shattering  parachute  drop.  He  leaped  back- 
ward from  the  plane  when  19,800  feet  in 
the  air  with  a parachute  in  each  hand.  The 
descent  occupied  seventeen  minutes  and  he 
drifted  about  10  miles,  narrowly  missing  a 
rhurch  steeple  at  the  end.  The  former 
American  record  was  8,000  feet,  and  the 
world’s  record,  made  by  a Frenchman, 
14,000  feet.  Lieut.  Dunton,  who  piloted  the 


plane,  followed  Wilson  in  his  erratic  flight. 

The  day  of  the  airplane  parachute  is 
dawning  rapidly — and  why  not?  Who,  ex- 
cept an  army  or  navy  flier,  who  has  to  fly 
under  orders,  wishes  to  risk  his  life  every 
time  he  goes  up  in  an  airplane?  No- 
body— and  they  won’t  have  to,  either, 
for  there  are  now  available  sev- 
eral successful  airplane  para- 
chutes which  are 
being  supplied  as  reg- 
ular  equipment  on  ma- 
ny standard  planes  be- 
ing sold  on  the  market. 


Wlhy  a F ew  U mderstaiadl 


As  soon  as  Dr.  Einstein’s  theory  and  law 
of  relativity  began  to  attract  public  notice, 
an  eminent  scientific  person  blandly  an- 
nounced that  only  a dozen  people  in  the 
world — of  whom  he,  of  course,  was  one — 
could  understand  any  explanation  that  any- 
body might  make  of  these  momentous 
achievements.  That,  naturally  enough,  in- 
spired considerably  more  than  a dozen  peo- 
ple to  attempt  the  task  that  had  been  de- 
clared hopeless,  and  unnumbered  thou- 
sands of  us  did  our  best  to  help  the  new 
expositors  prove  that  the  first  man  was 
wrong,  says  the  New  York  Times  edi- 
torially. 

The  offered  explanations  were  marked  by 
a common  peculiarity — they  all  began  with 
illustrations  and  analogies  that  were  beauti- 
fully simple  and  within  anybody’s  compre- 
hension, but  the  passage  from  them  to 
relativity  as  Dr.  Einstein  views  it  always 
involved  the  leaping  of  a chasm, wider  and 
deeper  than  the  Grand  Canon  of  the  Colo- 
rado. 

It  helps  a little  toward  the  soothing  of 
ruffled  tempers  and  prides  to  learn  just  why 
Dr.  Einstein  is  so  hard  to  understand.  That 
secret  is  revealed  in  the  report  of  a joint 
meeting  in  London  of  the  Royal  Society  and 
the  Royal  Astronomical  Society,  called  to 
give  the  members  of  those  famous  organiza- 


tions information  as 
to  the  results  attained 
by  the  two  expedi- 
tions sent  to  observe 
the  solar  eclipse  of 
last  Mac'.  After  that 
had  been  done  there 
was  a discussion  in 
the  course  of  which 
Sir  Joseph  Thomson 
of  ihe  Royal  Society 
made  this  enlighten- 
ing statement : 

“The  weak  point  in 
the  Einstein  theory  is 
the  great  difficulty  in 
e X p r e s s i n g it.  It 
would  seem  that  no 
one  can  understand 
the  new  law  of  gravi- 
tation without  a thoro 
knowledge  of  the 
theory  of  invariants 
and  of  the  calculus  of 
variations^ 


Lieut.  Wilson 


Anybody  without  the  aV***  Service’ 

equipment  mentioned  Recently  es- 

will  waste  his  time  in  world’s*' Rec- 

trying  to  understand  ord  <or  Par- 

the  new  relativity.  of  20,000  Fe”? 


A.ff’tificlal  C©ir  XuiIb0ff’c^l©sls 

By  DR.  ALFR.ED  GRADENWIT2 
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Biimi  - T-v  f 

Here  We  See  Convalescent  Soldiers  and  Others  Being  Treated  With  Artificial  Elec- 
tric Sun-baths,  Which  Have  Proven  Particularly  Efficient  It  Is  Claimed,  in  the 
Treatment  of  Severe  Inflammation  and  In  the  Healing  of  Wounds,  as  Well  as  the 
Curing  of  Tuberculosis  of  the  Lungs. 


The  light  of  quartz  tube  mercury  arc 
lamp,  contains  the  chemically  active  radia- 
tions of  sun  light  (ultra-violet  rays)  to 
which  the  wonderful  curative  effects  of 
sun-baths  are  due.  Such  lamps  have  there- 
fore been  used  in  German  military  hospitals 
to  promote  the  healing  of  wounds,  and  ex- 
cellent results  have  lately  been  obtained  in 
the  curing  of  tuberculosis  of  the  lungs. 

An  artificial  sun-bath  hall,  according  to 
Prof.  Jesionek,  as  represented  in  our  pic- 
ture, consists  of  a spacious  room  connected 
up  to  the  central  heating  plant.  The  light 
is  supplied  by  several  lamps  each  of  which 
mainly  consists  of  a quartz  tube  16  centi- 
meters long,  containing  the  mercury,  and  a 
rectangular  housing  with  slanting  reflecting 
magnalium  walls  open  in  front,  the  lamp 
being  lighted  by  tilting  the  housing  thru 
the  agency  of  a handle  at  the  lower  edge. 

The  walls,  floor  and  ceiling  of  the  room 
are  lined  with  some  fabric  reflecting  ultra- 
violet rays,  aluminium  bronze  and  a plain 
bluish-white  lime  coating  being  used  for  the 
walls  and  ceiling,  whereas  a lining  of 
coarse  linen  is  sufficient  for  the  floor.  The 
patient  walking  to  and  fro  in  front  of  the 
lamps  immediately  passes  from  one  cone 
of  light  into  the  other.  He,  of  course, 
should  protect  his  eyes  by  means  of  smoked 
auto  goggles.  His  skin  soon  becomes  sun- 
burnt as  under  the  action  of  actual  sun- 
baths, this  being  an  outward  symptom  of 
a successful  cure. 
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By  PROF,  FLOYD  L.  DARROW 
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SOME  of  the  most  interesting  and 
practical  applications  of  Experimental 
Chemistry  have  to  do  with  the  re- 
moval of  stains  and  the  bleaching  of 
fabrics.  Such  experiments  are  not 
quite  so  spectacular  as  fireworks  and  ex- 
plosions, but  they  are  usually  of  more  prac- 
tical importance.  In  this  article  I shall  take 
up  these  phases  of  chemical  work. 

Nature  of  Stains:  The  subject  of  stains 

is  a very  deep  one.  Stains  may  be  either 
physical  or  chemical,  or  both,  and  the 


STAINS  AND  BLEACHES 


action  is  due  to  the  very  great  affinity  of 
sulfuric  acid  for  water.  Most  fabrics  con- 
tain the  elements,  hydrogen  and  oxygen,  in 
proportion  to  form  water  and  therefore  the 
acid  extracts  these  elements  leaving  a 
charred  spot  of  black  carbon.  There  is  no 
remedy  for  such  a spot,  unless  the  presence 
of  the  acid  is  noted  as  soon  as  it  falls  upon 
the  fabric  and  can  be  neutralized  by  the  ap- 
plication of  ammonia  water.  Ammonia  is 
pre-eminently  the  base  to  use  in  such  cases, 
because  it  is  not  strong  enough  to  injure 


troublesome  stains  are  grease  spots.  As 
everyone  knows,  gasoline  is  an  excellent 
solvent  for  grease.  In  addition  the  follow- 
ing solvents  are  excellent : Carbon  tetra- 
chlorid  (ordinary  “Pyrene”  of  the  fire-ex- 
tinguishers), chloroform,  ether,  carbon  di- 
sulfide, ammonia  water  and  soapsuds. 
When  grease  spots  are  fresh,  the  applica- 
tion of  French  chalk  will  frequently  absorb 
them. 

For  paraffin  there  is  no  ready  solvent. 
The  best  procedure  in  such  cases  is  to  place 


At  Left:  Generating 
Sulfur  DIoxld  and  Its 
Action  in  the  Bleach- 
ing of  a Rose. 


Beiow:  Showing  the 
Bieaching  Action  of 
Chlorine  Gas  on  a 
Wet  Coiored  Fabric, 
and  its  Failure  to 
Bleach  a Dry  Cloth. 


At  Right:  Generating 
Perchloric  Acid  for 
the  Bieaching  of  In- 
digo. 


the  fabric  between  blotting  paper 
and  apply  a hot  flatiron. 

Stains  from  Dyes:  Whatever  the 
origin,  coal  tar  or  vegetable,  use  the 
two  prepared  solutions  and  follow 
with  ammonia. 

A most  excellent  solvent  for  dye- 
stuffs is  chloroform.  At  the  close 
of  a college  laboratory  course  in  or- 
ganic chemistry  in  which  some  fifty 
dollars’  worth  of  glass-ware  had 
been  left  dirty  with  dyestuffs  and 
other  organic  compounds,  I tried  all 
sorts  of  solvents  in  my  efforts  to  re- 
move them.  But  more  efficient  than  the 
strongest  acids  and  bases  or  any  of  the 
common  organic  solvents  was  chloroform. 
It  dissolved  practically  every  residue. 

A most  difficult  substance  to  remove  usu- 
ally is  gum.  But  either  chloroform  or  car- 
bon tetrachlorid  will  loosen  it  with  perfect 
ease.  Carbon  tetrachlorid  in  composition 
is  very  similar  to  chloroform.  Both  are 
substitution  products  of  the  hydrocarbon 
methane.  In  the  former  case  all  four  of 
the  hydrogen  atoms  in  methane  are  replaced 
with  chlorin,  while  in  the  latter  only  three 
of  them  are. 

Iron  Rust:  Iron  rust  is  red  oxid  of  iron 
and  is  easily  soluble  in  a dilute  acid.  Pre- 
pare a moderately  strong  solution  of  oxalic 
acid,  warm  it  and  then  apply  with  a soft 
sponge.  Wash  with  water. 

Silver  Stains:  Stains  from  silver  nitrat 

and  some  indelible  inks  containing  silver 
salts  are  exceedingly  persistent.  A ten  per 
cent  solution  of  potassium  cyanid,  however, 
will  readily  dissolve  such  stains.  But,  since 
potassium  cyanid  is  a deadly  poison,  it  must 
he  used  with  the  greatest  care! 

Iodine  Stains:  The  yellowish  brown 

stains  of  tincture  of  iodine  are  very  com- 
mon. To  remove  them  use  a dilute  solution 
of  washing  soda  (sodium  carbonate)  or  a 
ten  per  cent  solution  of  potassium  iodid. 
Wood  alcohol  may  dlso  be  employed 


means  to  be  employed  for  their  re- 
moval will  vary  accordingly.  If  a 
stain  is  physical  in  its  nature,  as  for 
example  a grease  spot,  some  process 
of  solution  or  absorption  must  be 
employed.  But  if  it  is  chemical,  or 
chemical  and  physical  both,  chemi- 
cal reagents  must  be  used  in  addi- 
tion to  physical  means. 

Solutions  required:  For  use  in 

removing  a large  number  of  stains 
two  solutions  will  be  found  very 
efficient  reagents.  They  are  : 

1.  Tartaric  or  oxalic  acid — 20  grams  to 
100  cc.  of  water. 

2.  Five  grams  of  bleaching  powder  (ordi- 
nary chlorid  of  lime).  Boil  this  in 
100  cc.  of  water  until  a pink  color  ap- 
pears, then  filter  and  add  50  cc.  of  cold 
water. 


Most  of  the  common  ink  eradicators  con- 
sist of  these  two  solutions.  In  order  to  test 
their  power  to  remove  ink,  coffee,  tea,  fruit 
and  dye  stains  select  some  such  stain  and 
treat  it  first  with  solution  No.  1 and  then 
with  solution  No.  2.  After  wetting  the  spot 
with  the  first  solution,  absorb  the  excess  of 
liquid  with  a blotting  paper  and  then  apply 
the  second  solution.  Rinse  with  water  and 
if  necessary  repeat  the  operation.  Some- 
times a persistent  yellow  spot  remains  after 
the  color  has  been  removed.  This  is  especi- 
ally true  of  woolen  goods.  In  such  a case 
rinse  the  goods  thoroly  and  then  apply  fresh 
hydrogen  peroxid.  This  will  oxidize  the 
yellow  coloring  matter  and  remove  it. 

Removal  of  Acid  Stains:  The  removal 

of  the  common  mineral  acid  stains  is  a very 
difficult  matter.  Hydrochloric  acid  does  not 
usually  leave  a stain  but  in  order  to  prevent 
injury  to  the  fabric  the  acid  should  be  neu- 
tralised immediately  with  ammonia  water. 

Sulfuric  acid,  if  strong  at  all,  will  char 
cloth  and  very  quickly  make  a hole.  This 


the  fabric  itself,  and  it  will  neutralize  even 
the  strongest  acids. 

To  show  the  action  of  sulfuric  acid  in 
such  cases  apply  a drop  of  the  concentrated 
acid  to  a piece  of  cotton  goods  and  note  the 
charring  effect.  Repeat  with  woolen  goods. 

To  show  this  affinity  of  the  acid  for  oxy- 
gen and  hydrogen  still  more,  prepare  a con- 
centrated solution  of  cane  sugar  and  into  25 
cc.,  of  it  in  the  bottom  of  a beaker  pour  a 
few  cubic  centimeters  of  strong  acid.  Im- 
mediately the  contents  of  the  beaker  will 
begin  to  steam  and  turn  brown  and  present- 
ly it  will  boil  up  and  a black  mass  of  carbon 
will  overflow  the  sides.  See  Figure  1.  A 
piece  of  wood  thrust  into  a test  tube  of  the 
acid  will  char  and  disintegrate  thruout. 

The  yellow  stains  of  nitric  acid  are  very 
troublesome  and  persistent.  As  soon  as  dis- 
covered wash  the  spot  thoroly  with  water 
and  then  apply  solutions  Nos.  1 and  2. 
Nitric  acid  is  a strong  oxidizing  agent  and 
the  substitution  of  oxalic  acid,  a reducing 
agent,  for  tartaric  in  this  case  is  advisable. 
But  the  removal  of  nitric  acid  stains  is 
very  nearly  impossible. 

For  the  removal  of  any  other  acid  stains, 
such  as  fruit  acids  for  example,  apply  cold 
water,  also  alcohol  if  possible  and  then  fol- 
low with  solutions  Nos.  1 and  2. 

Grease:  Among  the  most  common  and 
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Fig.  1 — Showing  Affinity  of  Sulfuric  Acid  for  Water. 
Fig.  2 — Bleaching  Cotton  Goods  with  Chlorin. 


Paint  and  Varnish  Stains:  For  these 

stains  use  turpentine,  carbon  tetrachlorid 
or  gasoline.  Follow  with  soap  and  water. 
Some  varnishes  are  easily  removed  with 
alcohol,  particularly  shellac  varnish. 

On  any  of  the  ordinary  stains  not  in- 
cluded in  this  list  use  the  two  solutions 
prepared,  and  follow  with  thoro  washing. 

BLEACHING. 

A most  important  branch  of  the  textile 
industry  is  that  of  Bleaching.  This  subject 
is  also  of  importance  in  the  household  and 
therefore  a knowledge  of  the  chemistry  of 
it  is  desirable.  The  two  fundamental  chem- 
ical processes  employed  are  oxidation  and 
reduction.  The  bleaching  agent  ernployed 
must  be  selected  in  accordance  with  the 
material  to  be  bleached.  Wools  and  silks 
will  not  stand  the  action  of  chlorin  while 
cotton  will. 

Bleaching  with  Chlorin:  Chlorin  as  is 

well  known  from  previous  articles  in  this 
series  is  a greenish  gas,  heavier  than  air, 
poisonous  and  very  active.  It  was  one  of 
the  earliest  bleaching  agents  to  be  used  and 
is  still  indispensable  for  this  purpose. 

To  show  its  action  arrange  apparatus  as 
shown  in  Figure  2.  Generate  the  gas  by 
action  of  manganese  dioxid  on  concentrated 
hydrochloric  acid.  Pass  it  thru  a drying 
tower  containing  lumps  of  calcium  chlorid 
and  then  thru  a three-fourths’  inch  tube 
containing  a piece  of  wet  colored  cloth  and 
a piece  of  dry  cloth  of  the  same  material, 
separated  from  each  other  by  calcium 
chlorid  held  in  place  with  small  quantities 
of  glass  wool.  Let  the  excess  of  chlorin 
bubble  thru  a strong  solution  of  potassium 
hydroxid.  Cloth  dyed  with  turkey  red  is 
excellent  for  this  experiment. 

Now  start  the  generator  and  pass  the 
gas.  In  a few  moments  the  wet  piece  of 
cloth  will  have  been  entirely  bleached  while 
the  dry  cloth  will  be  entirely  unaffected. 
The  chemical  action  is  this : The  chlorin 
unites  with  the  hydrogen  in  the  water  on 
the  cloth  and  liberates  oxygen  in  what  is 
called  the  nascent  state,  i.  e.,  a very  active 
state  always  characteristic  of  elements  at 
the  instant  that  they  are  formed.  The  oxy- 
gen unites  with  the  color  substance  and 
changes  it  to  a colorless  compound. 

In  case  you  are  unable  to  provide  ap- 
paratus similar  to  that  just  described  you 
may  perform  the  experiment  with  cylinders 
of  the  gas.  Fill  two  cylinders  by  allowing 
the  gas  to  pass  downward  into  the  cylinders 
and  displace  the  air.  In  one  of  the  cylinders 
place  a piece  of  wet  colored  fabric  and  in 
the  other  a dry  piece.  In  a few  moments 
the  wet  piece  will  be  entirely  decolorized, 
while  the  dry  piece  will  remain  unchanged. 

Bleaching  Inks:  In  one  bottle  of  chlorin 
place  a piece  of  paper  having  on  it  ordinary 
ink  and  in  another  a piece  of  printed  news- 
paper. Both  pieces  should  be  moistened. 
The  ordinary  ink  will  be  quickly  bleached, 
while  the  printers’  ink  will  remain  un- 
changed. The  reason  is  this : Printers’  ink 
is  largely  carbon  and  it  will  not  oxidize 
readily. 


Bleaching  with  Hydrogen  Peroxid:  Hy- 
drogen peroxid  is  another  substance  depend- 
ing for  its  bleaching  power  upon  the  libera- 
tion of  nascent  oxygen,  and  yet  there  is 
nothing  about  the  reagent  itself  that  will 
injure  the  article  being  bleached  as  there 
is  in  the  case  of  chlorin. 

To  show  the  bleaching  action  of  the  per- 
oxid to  good  advantage  prepare  a solution 
of  aniline  red  by  dissolving  a very  little 
of  the  dye  in  100  cc.  of  water.  To  this  so- 
lution add  a few  cubic  centimeters  of  fresh 
hydrogen  peroxid  and  upon  boiling  the  color 
will  be  discharged.  Should  this  fail  to 
happen  it  will  indicate  that  the  peroxid  is 
acid.  In  that  case  add  a little  sodium 
hydroxid  and  the  color  will  instantly  dis- 
appear. 

If  the  hydrogen  peroxid  is  made  very 
slightly  alkaline  in  advance  it  will  discharge 
the  color  even  in  the  cold.  This  reaction 
also  affords  a good  stage  experiment.  In 
the  bottom  of  a tumbler  place  a few  cubic 
centimeters  of  the  alkaline  solution  of  per- 
oxid and  pour  into  it  from  a pitcher  contain- 
ing a solution  of  aniline  red. 

Bleaching  with  Sulfur  Dioxid:  Sulfur 

dioxid  is  a bleaching  agent  very  extensively 
used  to  bleach  woolens,  silks  and  straws. 
To  show  its  action  prepare  a cylinder  of 
the  gas  using  apparatus  as  diagrammed  in 
Figure  3.  In  the  flask  place  dry  sodium 
sulfite  and  in  the  dropping  funnel  concen- 
trated hydrochloric  acid.  Allow  the  acid 
to  drop  slowly  on  the  sulfite  and  large  vol- 
umes of  the  gas  will  be  generated. 

Into  a jar  of  the  gas  lower  a bright  red 
rose.  The  color  will  very  rapidly  disap- 
pear. The  color  may  then  be  restored  by 
placing  it  in  a cylinder  of  chlorin  gas  or 
by  holding  it  in  the  vapor  of  fuming  nitric 
acid.  With  a jar  of  each  gas  prepared  in 
advance  these  two  experiments  make  an 
excellent  stage  demonstration. 

The  color  may  also  be  restored  by  im- 
mersing the  rose  in  a 50  per  cent  solution 
of  sulfuric  acid. 

Bleaching  with  Hydrosulfurous  Acid: 
Indigo  which  is  not  bleached  by  sulfur 
dioxid  is  bleached  by  hydrosulfurous  acid. 
To  prepare  this  acid  bubble  sulfur  dioxid. 


generated  as  already  described,  thru  100  cc. 
of  water  until  a saturated  solution  is  ob- 
tained. Then  place  in  the  solution  a small 
quantity  of  zinc  dust  and  allow  the  mixture 
to  stand  for  a time;  the  zinc  reduces  the 
sulfurous  acid  to  hydrosulfurous,  which  re- 
mains in  solution. 

Place  50  cc.  of  indigo  solution  in  a beaker 
and  add  some  of  the  hydrosulfurous  acid. 
It  will  be  decolorized  as  will  also  a solu- 
tion of  litmus. 

Turning  Wine  into  Water:  A very 

striking  color  change  can  be  had  by  the 
bleaching  action  of  sulfur  dioxid  on  a wine- 
colored  solution  of  potassium  parmangan- 
ate. 

Fill  a cylinder  with  sulfur  dioxid  gas  and 
cover  it  with  a glass  plate.  In  another 
similar  cylinder  prepare  a dilute  solution  of 
potassium  permanganate.  Upon  pouring 
the  permanganate  solution  into  the  apparent- 
ly empty  cylinder  of  sulfur  dioxid  it  will 
be  immediately  decolorized  and  changed  tc/ 
“water.” 

Bleaching  Action  of  Perchloric  Acid: 
To  prepare  perchloric  acid  arrange  a retort 
and  test  tube  as  shown  in  Figure  4.  In  the 
retort  place  5 grams  of  pure  potassium  per- 
chlorate and  pour  on  to  it  thru  a funnel  in- 
troduced into  the  neck  of  the  retort  12  cc. 
of  concentrated  sulfuric  acid.  Heat  gently 
with  a srnall  flame  and  a few  drops  of  an 
oily,  fuming  liquid  will  distil  over  and  can 
be  collected  in  a test  tube.  This  is  per- 
chloric acid. 

Allow  one  drop  of  this  acid  to  fall  into 
a test  tube  containing  3 or  4 cc.  of  water. 
When  this  solution  is  added  to  a solution 
of  indigo,  the  latter  is  immediately  bleached. 

Bleaching  Cotton  Goods:  A solution  for 
bleaching  cotton  fabrics  can  be  made  as 
follows : In  a gallon  of  water  dissolve  3 
pounds  of  sodium  carbonate  crystals.  Place 
this  on  a stove  and  boil  for  ten  minutes. 
Then  add  the  contents  of  a can  of  ordinary 
chlorid  of  lime.  Stir  the  chlorid  of  lime 
into  the  hot  solution  and  strain  thru  fine 
muslin  or  cheese  cloth  in  to  a large  bottle. 
Keep  this  bottle  tightly  stoppered. 

Into  a kettle  of  white  cotton  goods  which 
are  to  be  bleached  pour  water  and  a small 
quantity  of  the  prepared  solution.  Upon 
boiling,  chlorin  will  be  liberated  and  this  is 
the  active  bleaching  agent.  Then  thoroly 
rinse  the  goods  and  dry. 

Bleaching  Wool:  One  method  of  bleach- 
ing woolens  makes  use  of  sulfur  dioxid  as 
follows : Prepare  a 5 per  cent  solution  of 
sodium  bisulfite  and  a one  per  cent  solution 
of  sulfuric  acid.  First  wash  the  fabric  in 
the  bisulfite  solution  and  follow  it  with  the 
acid  bath.  This  liberates  sulfur  dioxid  in 
the  fiber  of  the  goods  and  this  does  the 
bleaching. 

Sometimes  the  wool  is  simply  washed  and 
suspended  in  the  atmosphere  of  sulfur 
dioxid  obtained  from  burning  sulfur.  It 
is  then  washed  in  water  containing  a little 
bluing. 

(The  next  installment  will  appear  in  the 
November  issue.) 


Fig.  4 — Generating  Perchloric  Acid  for  the  Bleaching  of  Indigo. 
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HOVY  THS  NERVES  ENTER 
THE  MUCOUS  MEMBN/INE 
FRon  BULB. 


OLFRCTORY  NERVES  RND  CEL 
LS  (BRUNN)  lN°nEnBRRNE . 


DISTRIBUTION 
OF  THE  Hem/. 
ES  IN  BULB. 


OLFRCTORY  HRIRS 
ON  THE  ENDS  OF 
NERVES. 


In  the  Upper  Left  Is  Shown  the  Olfactory  Bulb,  a Process  of  the  Brain  Projecting  Forward  Which  Lies  Directly  Above  the  Bony  Roof  of 
the  Nose.  Very  Fine  Nerves  Passing  from  the  Mucous  Membrane  in  the  Nose  Penetrate  the  Bone  and  Enter  the  Buib  as  Shown  in  the 
Middie  Diagram  and  at  the  Bottom  Is  Shown  the  Way  the  Nerves  Join  or  Anastamose  with  Each  Other  and  Then  Enter  the  Brain  to 
the  Region  of  Smell.  At  the  Upper  Right  is  a Cross-Section  Thru  the  Organs  of  Smeii,  Also  Showing  Sections  of  the  Giands  Which  Secrete 
the  Watery  Content  Found  Therein.  At  the  Lower  Right  We  See  the  Nerve  Cells  with  the  Oifactory  Hairs  Upon  Them  as  Brunn  Describes 
Them.  All  These  Organs  Working  Correctly  Will  Give  Us  a Keen  Sense  of  Smell. 


Olfactory  or  sense  of  smell  sen- 
sations are  rendered  difficult  of 
analysis  because  this  function  is  so 
closel}^  allied  with  the  sense  of 
taste,  and  because  of  the  fact  that 
it  plat's  but  a ver\r  small  part  in  man's  life. 
Before  we  delve  into  the  realm  of  smell, 
let  us  first  determine  what  the  conditions  of 
^mell  really  are  and  just  what  an  odor  is 
due  to. 

Odors  are  emitted  upon  the  vaporization 
of  a substance  which  diffuses  in  the  air, 
finally  disseminating  to  the  nose,  where  it 
strikes  a number  of  cells  in  w'hat  the  phy- 
sician calls  the  olfactory  epithelium  (skin 
lining  inside  of  the  nose).  The  skin  here  is 
of  a yellow  color,  mostly  composed  of  cells 
having  a peculiar  column-like  shape.  But 
lying  between  these  cells  are  also  found  a 
large  number  of  spindle-shaped  cells,  other- 
wise known  as  olfactory  cells,  which  consist 
of  a bulb-like  portion  and  a fine  hair-like 
process  called  the  olfactory  hair,  as  shown 
in  the  illustration. 

From  the  other  end  of  the  cell  is  seen  the 
nerve  which  passes  upw'ard  thru  the  hone 
into  the  skull  and  there  trails  into  a projec- 
tion of  the  brain  called  the  olfactory  bulb. 
The  nerve  in  this  bulb  then  couples  wdth 
another  nerve,  which  latter  proceeds  to  the 
Itrain  area  of  smell.  The  coupling  of  the 
nerves  is  clearly  shown  in  the  low'er  left 
corner  of  our  illustration,  and  the  olfac- 
tory bulb  and  how  the  nerves  enter  it  is 
show'n  above  this. 

We  have  the  lining  of  the  nose  or  epithe- 
lium, so-called  because  of  the  nature  in 
which  the  cells  therein  are  arranged  and 
classified.  This  lining  is  also  and  more  aptly 


called  a mucous  membrane,  because  of  the 
fact  that  it  contains  many  glands  which  con- 
stantly secrete  a waterj'-like  substance  and 
keep  the  lining  in  the  nose  consiantty  moist. 

A small  section  from  this  mucous  mem- 
brane cut  transversel}'  is  shown  in  the  upper 
right-hand  corner  of  our  illustration.  The 
large  peculiar  shaped  inclosures  are  sec- 
tions of  the  glands  and  immediately  above 
are  seen  the  hairs  and  cells  which  associate 
with  the  nerves,  thus  giving  us  the  sensation 
of  smell. 

According  to  Brunn,  the  olfactorj^  cells 
are  in  reality  nerves  which  have  hair-like 
extremities.  Up  to  the  present  time  neither 
view  has  been  definitely  determined.  So 
much  for  the  anatomical  part  of  this  sense. 

Let  us  now  see  how  this  function  acts. 
Experimentaly  we  know^  that  if  a greater  or 
smaller  amount  than  normal  of  fluid  should 
be  present  in  the  upper  part  of  the  nose,  the 
sense  of  smell  is  very  serious^  affected, 
being  impaired  in  both  instances.  Altho  the 
air  which  enters  the  nose  rarely,  if  ever, 
passes  any  of  the  sensitive  cells  which  lie 
near  the  top  of  the  nasal  cavity,  the  readi- 
ness with  which  odorous  substances  diffuse 
in  air  enables  us  to  determine  their  smell. 

In  other  words,  w^e  can  assume  that  the 
nose  is  similar  to  an  hour-glass,  and  air 
constantly  circulates  in  the  low'er  bulb  of 
the  hour-glass.  Ordinarily,  no  air  can  be 
forced  into  the  upper  part,  but  fine  particles 
of  the  odorous  substance  will  diffuse  into 
this  part  and  finally  a smell  is  also  noticed 
there. 

Altho  the  following  order  is  rather  im- 
perfect, smells  seem  to  arrange  themselves 
in  the  following  manner : First — ethereal 
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smells,  these  consist  of  fruit  and  other 
ethers,  bees’  wax  and  aldehydes.  Second- 
aromatic  smells,  composed  of  spic>'  smells, 
camphor,  anise,  lavender,  lemon,  rose  and 
almond  smells.  Third — balsamic  smells,  in 
which  are  included  orange  blossom,  lily-like 
and  vanilla  smells.  Fourth — the  amber  and 
musk  set.  Fifth — what  are  known  as  allyl 
cacodyl  smells,  in  which  class  are  found 
fishy  smells,  halogen  (chlorine,  bromine, 
etc.),  and  hydrogen  sulfid.  Sixth — burn- 

ing smells,  toast,  tobacco,  smoke  and  the  phe- 
nols (carbolics).  Seventh — caprylic  ordors, 
in  which  class  are  cheese,  sweat,  etc.  Eighth 
— repulsive  smells  comprised  of  narcotics 
and  the  odors  of  certain  bugs,  and  Ninth — 
putrifying  bodies. 

Certain  individuals,  however,  are  unable 
to  detect  any  odor ; many  are  unable  to  de- 
termine certain  odors,  chiefly  vanilla  and 
violet,  and  the  third  type  have  hallucina- 
tions of  smell  and  are  constantly  smelling  a 
certain  type  of  odor.  Generally  this  sense  is 
verj^  easily  fatigued,  but  the  effects  of  a cer- 
tain odor  when  fatigue  occurs,  do  not  seem 
to  affect  the  cells  to  such  an  extent  that  they 
will  not  notice  other  foreign  odors. 

Hence  a person  may  be  sitting  in  an  in- 
closed room  all  da}^  and  never  notice  the 
foul  air,  but  by  an  outsider  it  will  instantly 
be  perceived.  An  odor  is  also  very  easily 
disguised,  and  for  that  reason  perfumes 
have  come  to  have  a predominant  use  the 
world  over.  Likewise  a different  odor  pre- 
sented to  each  nostril  may  completely  dis- 
guise the  effect,  forming  a non-odorous  sen- 
sation or  produce  an  entirely  different  sensa- 
tion than  those  presented,  our  nose  being 
{Continued  on  page  690) 
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The  Successive  Stages  to  be  Followed 
in  Constructing  the  Home-Made  Stere- 


oscope Here  Described  by  the  Author,  Is  Clearly  Shown  In  the  Progressive  Series  of  Photo- ^ 
graphs.  The  ‘'Modus  Operand!”  of  the  Apparatus  Is  Shown  Clearly  In  the  Diagram  at  i 
the  Extreme  Right.  The  Photograph  or  Picture  to  Be  Viewed  Stereoscopical ly  Is  Placed  r 
Under  the  Bottom  of  the  Box  Adjacent  to  the  Opening  Thru  Which  the  Necessary  Light  for  r 
Illuminating  the  Picture  Passes.  The  Eye  Is  Placed  Before  the  Lens  Opening,  as  Shown, 
and  the  Reflected  Image  of  the  Picture  in  the  Mirror  Mounted  at  an  Angle  in  the  Top 
of  the  Case  Causes  the  Details  and  Objects  In  the  Picture  to  Stand  Out  In  Relief,  the  Same 
as  in  the  Regular  Double-Lens  Spectroscope  Requiring  Special  Duplex  Photographs.  The 
Present  Instrument  Uses  Any  Photographs  or  Pictures  You  May  Have.  Many  Pleasant 
Hours  May  Be  Spent  with  the  Use  of  This  Simple  Home-Made  Apparatus,  Which  Costs 
Practically  Nothing  to  Build. 


A SIMPLE  one-lens  stereoscope  af- 
fords just  as  much  pleasure  and  is 
just  as  instructive  as  a similar 
binocular  instrument.  The  princi- 
pal parts  involved  in  its  construc- 
tion are  a heavy  cardboard  box,  an  old  or 
part  of  a broken  mirror  and  a convex  lens 
with  a focus  of  about  ten  inches.  The  card- 
board is  cut  as  shown  in  the  photo,  the 
exact  dimensions  depending  on  the  focus  of 
the  lens.  The  focus  can  be  easily  gotten  by 
holding  the  lens  against  the  sun,  and  meas- 


uring the  distance  between  the  lens  and  the 
smallest  circle  of  light  thrown  upon  a piece 
of  paper. 

The  peephole,  which  is  made  % of  an 
inch  smaller  than  the  lens  so  that  a small 
strip  of  paper  will  glue  it  in  place,  is  made 
at  the  upper  part  of  the  box  and  is  about 
an  inch  below  the  focus  of  the  lens.  The 
mirror  is  attached  to  the  slanting  side  and 
lies  directly  opposite  the  peephole.  It  should 
be  attached  at  an  angle  of  45  degrees  so 
that  the  line  of  sight  is  deflected  to  the  bot- 


tom of  the  box.  (See  sectional  view  at 
right.) 

After  the  mirror  has  been  fastened  with 
strips  of  paper,  close  the  box  and  be  sure 
to  leave  a large  opening  in  the  back  at  the 
bottom.  When  the  box  has  been  neatly  fin- 
ished, photos  or  pictures  cut  from  maga- 
zines are  placed  in  the  opening  at  the  bot- 
tom. If  one  now  looks  thru  the  lens  the 
pictures  will  appear  to  stand  out  in  relief. 
Only  one  picture  of  each  subject  is  needed 
for  this  instrument. 


Novel 

This  flasher  if  constructed  properly 
should  light  red,  white  and  blue  lamps  con- 
secutively, then  extinguish  and  light  all  to- 
gether, following  which  the  same  red,  white 
and  blue  are  flashed  over  again  respectively. 

This  flasher  is  constructed  as  follows : 
Take  a^  large  cartridge  fuse  about  two 
inches  in  diameter  and  two  and  one-half 
inches  long  between  caps,  as  per  Fig.  1. 
Holes  are  then  drilled  in  the  center  of  caps 
so  that  shaft  can  fit.  Three  strips  of  thin 
sheet  copper  or  brass  are  needed,  three- 
eighths  of  an  inch  wide,  for  each  of  the  fol- 
lowing lengths : 3 strips  one  and  one- 
quarter  inches,  one  two  inches  and  one  one 
inch.  These  are  to  be  put  on  in  the  fash- 
ion illustrated  in  Fig.  2.  The  three  strips 
one  and  one-quarter  inches  long  should  be 
fastened  in  line  about  one-half  inch  apart. 
These  are  laid  over  a strip  connecting  these 
strips  to  cap. 

On  the  other  side  of  the  cylinder  or  fuse 
are  fastened  the  other  three  strips.  These 
are  so  fastened  that  when  the  cylinder  ro- 
tates the  three  inch  strips  or  red  light  is 
connected  first,  then  the  two  inch,  or  white 
light,  followed  by  the  one  inch  or  blue  light, 
succeeding  which  all  the  lights  go  out  at 
once. 

These  strips  are  also  connected  to  cap. 
The  fuse  which  is  soldered  to  shaft  by  the 
caps,  is  supported  on  an  axle  or  shaft  with 
a support  at  each  end  connected  with  the 
binding  post.  Three  more  strips  are  used 
for  brushes.  These  strips  are  not  to  be 
connected  to  each  other  in  any  manner. 


A Very  Effective  Electric  Lamp  Flasher  Is 
Shown  in  the  Accompanying  Drawing.  It  Is 
Made  from  a Discarded  Fiber  Fuse  Shell. 


To  gears 
i motor  cap 


Cgpper 
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They  are  fastened  to  a small  fiber  block  by 
the  side  of  the  cylinder.  The  cylinder  is 
rotated  by  means  of  a small  electric  motor 
operated  on  two  batteries  with  a worm  gear 
on  its  shaft  and  a small  gear  wheel  on  the 
shaft  of  the  flasher. 

A small  rheostat  is  used  to  regulate  the 
.speed  of  the  motor.  The  worm  gear,  shaft 
and  gear  wheel  from  a Mysto  erector  set 
work  very  well.  There  are  three  d^z-volt 
colored  lamps  used,  red,  white  and  blue  re- 
spectively. The  connections  are  shown 
clearly  in  the  diagram.  The  flashing  mech- 
anism can  be  put  in  a small  box  and  the 
lamps  in  a store  window  or  on  the  wall. 
This  makes  an  attractive  little  patriotic  dis- 
play which  no  doubt  will  win  the  approval 
of  everybody. 

The  detail  and  general  idea  so  far  outlined 
for  constructing  a novel  electric  lamp  flasher 
from  a discarded  fiber  fuse  tube,  is  just  the 
beginning  of  a whole  host  of  practical  ideas 
which  the  electrical  experimenter  or  embryo 
electrician  will  be  able  to  readily  work  out. 
Some  of  the  prettiest  effects  imaginable  are 
readily  obtainable  at  little  expense  by  means 
of  home-made  switch  flashers  of  this  type. 
The  flasher  drum  need  not  be  driven  by  a 
battery  motor,  if  you  are  using  battery  power 
to  light  the  lamps,  and  thus  exhaust  the 
battery  owing  to  the  notoriously  low  effi- 
ciency of  battery  motors, — but  instead,  the 
switch  drum  may  be  rotated  by  an  old  alarm 
clock  spring  motor  or  by  any  other  form  of 
mechanical  motor. 

Contributed  by  HAROLD  L.  OSTERBY. 
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IN  the  first  part  of  this  article  describing 
how  to  build  your  own  phonographs, 
the  important  details  of  motors  and 
speed  regulators,  as  well  as  sound  cham- 
bers or  horns,  were  described  in  com- 
plete detail.  In  the  present  article,  we  will 
concern  ourselves  with  one  of  the  most  vital 
parts  of  the  talking  machine,  namely,  the 
tone-arm  and  reproducer,  or,  as  it  is  some- 
times called,  the  sound-box.  In  this  cate- 
gory also  comes  the  consideration  of  modu- 
lators or  sound  mufflers,  for  regulating  the 
•Strength  of  the  sound  transmitted  thru  the 
horn  or  amplifying  chamber  to  any  degree 
desired. 

THE  SIMPLEST  REPRODUCER. 

For  those  interested  in  the  experimental 
side  of  phonography,  reference  may  be  had 
to  Fig.  1,  where  two  of  the  simplest  talking 
machine  reproducers  are  illustrated.  The 
one  at  the  left  comprises  an  ordinary 
wooden  shingle,  the  harder  the  wood  the 
better,  and  in  one  corner  of  which  is  pushed 
an  ordinary  steel  phonograph  needle.  The 
writer  has  tried  this  with  very  interesting 
results,  the  entire  shingle  vibrating  wdth 
sound  and  giving  very  articulate  reproduc- 
tion of  the  music.  The  shingle  may  be  held 
between  the  fingers  at  the  upper  corner,  or 
else  suspended  and  balanced  carefully  on  a 
thread  or  string,  when  it  will  be  found  that 
the  groove  on  the  record  will  propel  it 
across  the  latter  as  the  turn-table  rotates. 

One  of  the  earliest  forms  of  reproducers 
and  sound  amplifiers  is  that  shown  at  Fig.  1, 
and  this  may  still  be  found  on  some  of  the 
cheap  phonographs  sold  on  the  market  today. 
Here  the  horn  is  suspended  or  pivoted  so 
as  to  move  freely  across  the  record  when 
propelled  by  the  needle  in  the  groove,  while 
the  diafram,  composed  of  mica  or  fiber,  etc., 
is  firmly  clampt  between  two  rings,  or  else 
spun  into  a ring,  at  the  smaller  end  of  the 
horn.  A suitable  stylus  arm  is  usually  fitted 
in  the  manner  shown  and  standard  needles 
are  used. 

SPEAKING  OF  TONE-ARMS. 

Figures  2,  3,  and  4 show  three  distinct, 
yet  different,  ideas  in  the  construction  of 
tone-arms.  One  of  the  most  important  fea- 
tures to  be  watched  in  any  phonograph  tone- 
arm  is  the  weight  exerted  on  the  stylus 
needle,  and  in  turn  upon  the  record  groove. 
This  must  not  be  too  great,  or  the  records 
will  soon  become  “choppy,”  owing  to  the 
breaking  up  of  the  grooves,  and  also  due 
to  wear  and  scratching.  Some  tests  made  on 
a number  of  standard  phonographs  by  the 
writer,  brought  out  the  following  facts, 
which  will  be  of  interest  to  all  phonograph 
enthusiasts,  whether  for  operating  a stand- 
ard machine,  of  which  there  are  40  or  50 
different  makes  and  more  on  the  market  just 
now,  or  building  one  of  their  own. 

The  average  pressure  exerted  on  the 
stylus  needle  of  the  best  commercially  built 
phonographs  today,  such  as  the  Victor  and 
Columbia,  is  about  4^  ounces ; as  these  com- 
panies have  spent  a “King’s  ransom’”  in  per- 
fecting the  phonograph  to  its  present  stage, 
we  can  rest  assured  that  with  standard  rec- 
ords, this  is  the  optimum  pressure  and  one 
which  should  not  be  exceeded,  except  by  a 
small  amount  in  certain  cases,  perhaps. 

Where  an  extra  large  sound-box  is  used 
with  a large  diafram,  say,  one  having  a 
diameter  of  inches,  as  is  the  case  with 
several  commercial  machines,  the  excessive 
weight  exerted  on  the  stylus  and  on  the 
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record  may  be  counterbalanced  with  a coun- 
ter-weight or  else  by  a spring  fastened  to 
the  base  of  the  tone-arm  and  arranged  so 
as  to  counteract  the  pressure,  which  in  one 
case  measured  8 ounces,  so  that  eventually 
the  pressure  on  the  stylus  when  measured  by 
a postal  scale  placed  under  it,  measured  but 
AY2  ounces,  the  average  standard  pressure. 

At  Fig.  2 is  shown  the  extreme  simplicity 
of  the  Columbia  tone-arm,  which  provides 
the  usual  two  degrees  of  movement,  that  is, 
vertical  and  horizontal.  The  moving  joints 
are  made  to  have  a very  good  mechanical  fit, 
and  the  degree  of  movement  is  limited  by  a 
set  screw  threaded  thru  the  outside  collar, 
usually,  and  the  tip  of  this  screw  caused  to 
move  back  and  forth  in  a slot  in  the  smaller 
end  of  the  arm  in  each  case — all  of  which  is 
clearly  shown  at  Fig.  2.  This  diagram  also 
shows  the  horizontal  movement  A-B  of  the 
tone-arm  when  the  latter  is  centrally  lo- 
cated with  respect  to  the  turn-table  on  the 
average  machine.  As  will  be  seen,  this 
movement  is  not  so  great  as  might  be  im- 
agined, and  simplifies  the  construction  of 
the  arm  if  you  are  building  one  yourself. 

A standard  form  of  tone-arm  which  is 
sold  by  many  of  the  phonograph  houses 
supplying  parts  for  the  building  of  home- 
made machines,  is  shown  at  Fig.  3.  With 
the  Victor  and  Columbia  machines,  it  is  not 
possible  to  reverse  the  sound-box  or  throw 
it  over  as  in  some  of  the  other  machines,  in 
order  to  play  hill-and-dale  records  such  as 
the  Pathe.  However,  there  has  recently  been 
put  on  the  market  several  attachments,  sell- 
ing as  low  as  one  dollar,  with  a saffire  ball 
complete,  by  which  Pathe  or  other  hill-and- 
dale  records  can  be  played  on  a Victor  or 
Columbia  machine.  Several  of  the  ma- 
chines on  the  market,  including  those  fitted 
with  the  tone-arm  of  the  type  shown  at  Fig. 
3,  play  any  style  of  record.  The  two  posi- 
tions of  the  sound-box  and  needle  holder 
are  shown  clearly  in  the  figure.  When  play- 
ing hill-and-dale  records,  a round  saffire 
ball  point  must  be  used,  and  this  costs  but 
sixty  cents  and  fits  in  any  standard  needle 
holder. 

A saffire  ball  possesses  the  advantage 
over  the  pointed  steel  needle  in  that  it  will 
play  as  many  as  1000  records,  without 
scratching  or  injuring  the  record  surfaces, 
as  a scientific  test  of  the  stylus  of  this 
machine  has  demonstrated.  A new  steel 
needle  should  be  used  for  each  record , or 
one  needle  used  for  playing  the  two  sides 
of  the  record;  and  if  you  should  want  to 
be  real  careful  about  it,  it  is  best  to  preserve 
your  record  by  using  a new  steel  needle  for 
playing  each  side. 

The  construction  of  the  tone-arm  illus- 
trated at  Fig.  3,  is  evident  from  the  draw- 
ings. The  diameter  of  the  throat  at  the 
base  of  the  tone-arm  where  it  fits  over  the 
opening  in  the  wooden  shelf,  is  about 
inches  on  the  average,  and  from  this  diam- 
eter it  slowly  tapers  or  decreases  downward 
to  the  point  where  it  enters  the  sound-box, 
and  here  it  may  have  a diameter  of  about 
inch  to  54  inch.  In  the  Columbia  and 
Victor  tone-arms,  the  arm  itself  is  made  of 
drawn  metal,  usually  brass,  and  expands 
progressively  from  the  sound-box  to  the 
base  of  the  arm.  The  trouble  with  a great 


many  of  the  cheap  tone-arms  is  that  they 
are  made  of  cast  metal,  and  also  their 
joints  are  poorly  fitted.  The  greatest  cri- 
terion whereby  to  judge  the  efficiency  of  any 
tone-arm,  no  matter  of  what  make,  as 
pointed  out  by  Prof.  D.  C.  Miller  of  the 
Case  School  of  Applied  Science,  of  Cleve-  ' 
land,  in  a recent  conversation  with  the 
writer,  is  that  it  shall  be  thoroly  air  tight, 
in  order  that  the  vibrations  set  up  by  the 
column  of  air  within  it  shall  undulate,  swell 
and  amplify  as  they  progress  down  into 
the  sound  chamber  in  a faithful  and  natural 
manner.  This  cannot  be  the  case  when 
there  are  bad  air  leaks,  due  to  poor  joints 
along  the  length  of  the  tone-arm  at  any 
point,  and  on  certain  notes,  harmonics  may  ^ 
make  ..heir  presence  severely  noticeable,  or,  , 
in  other  words,  some  of  the  notes  will  be  j 
harsh  or  perhaps  “flat”,  depending  upon  the  i 
position  of  the  leak  hole  and  the  record 
being  played. 

One  of  the  latest  developments  in  tone- 
arms  are  those  made  entirely  of  wood, 
which  gives  a very  faithful  and  mellow  re- 
production, especially  on  musical  selections. 
These  are  supplied  on  one  of  the  best  com- 
mercial machines  and  are  also  available 
from  phonograph  parts  companies.  Due  to 
their  weight  they  should  be  mounted  in  ball 
bearings  in  all  cases,  at  their  base,  and  if 
necessary  be  very  careful  and  keep  it  bal- 
anced so  as  not  to  exert  excessive  pressure 
on  the  stylus  or  needle.  If  you  are  in-  , 
genious,  you  can  make  one  yourself  out  of  j 
good  hard  wood  such  as  mahogany  or  wal- 
nut. The  method  used  in  one  commercial 
tone-arm  for  swinging  the  reproducer  over 
and  off  the  record  by  means  of  a tubular 
valve  is  clearly  shown  at  Fig.  4.  The  po- 
sition of  the  ball  bearing  ring  at  the  base 
of  the  pivot  tone-arm,  when  used,  is  also 
indicated. 

CONSTRUCTION  OF  SOUND  MODULATORS. 

Three  distinct  and  more  or  less  efficacious 
types  of  sound  modulators  or  mufflers  are 
shown  at  Fig.  5,  A,  B and  C.  The  one 
shown  at  A is  used  on  several  machines, 
including  the  Conried  phonograph.  It  is 
simply  a sliding  valve  affair,  the  valve  being 
made  of  a piece  of  wood  with  a circular 
hole  cut  thru  it.  Sliding  this  hole  into 
register  with  the  tone-arm  and  sound  am- 
plifier chamber  gives  a maximum  sound, 
while  if  this  valve  is  moved  to  the  right,  the 
opening  becomes  smaller  and  smaller  until 
the  sound  is  a minimum.  Movement  of  the 
valve  is  transmitted  thru  a small  metal  rod 
with  a button  on  it,  extending  thru  to  the 
outside  of  the  cabinet. 

The  arrangement  shown  at  “B”  is  used 
on  one  of  the  well-known  commercial  ma- 
chines, and  those  desiring  to  have  a flexibly 
controlled  cord,  three  to  four  feet  long,  ex- 
tending from  the  side  of  the  phonograph 
cabinet  so  that  they  just  push  the  button 
on  the  end  of  the  cable  and  modulate  the 
tone,  can  utilize  this  or  a similar  principle. 

A flexible  shaft  explains  the  way  this  trick 
is  worked,  the  inner  end  of  the  shaft  mov- 
ing the  wooden  or  felt  covered  conical 
plunger  or  valve  up  and  down  in  the  throat 
of  the  amplifying  chamber ; when  this  valve 
is  all  the  way  up,  it  blocks  off  the  chamber 
completely.  This  style  of  valve  has  the 
advantage  that  it  reduces  the  area  of  the 
sound  chamber  evenly  in  any  position  and 
not  unsymmetrically  or  all  on  one  side  as 
is  the  case  at  A 

(^Continued  on  page  698) 
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m>y  EVEIRMAOT  TORMER 

Here  is  a description  of  my  home-made  piece  of  steel  (to  be  magnetized)  is  also  wound  with  two  layers  of  bell  wire  and 
volt-ammeter.  For  the  first  type  a brass  fastened.  It  is  lyi"  long  by  Yi"  wide,  on  top  of  that  we  wind  five  layers  of  No. 
box  is  made  for  the  windings,  top  and  thick.  Bearings,  No.  8,  are  then  made  of  38  gage  insulated  copper  magnet  wire.  It 


bottom  ends,  1)4"  x 3)4”,  as  shown  in 
Fig.  3;  the  inside  portion  to  fit  core  is 
1”  X and  1"  deep.  When  finished 

it  is  first  wound  with  three  layers  of  bell 
wire.  When  that  winding  is  complete,  a 
coat  of  shellac  is  applied  and  when  dry 
five  layers  of  No.  38  cotton-covered  mag- 
net wire  is  wound,  leaving  about  five 
inches  of  wire  for  connection  as  shown  in 
diagrams. 

It  is  then  tested  with  a compass  and 
the  negative  end  of  the  coil  turned  down. 
The  hand  is  then  made  of  aluminum  4)4” 
long  with  a piece  of  brass.  No.  7,  fas- 
tened at  the  end,  )4”  I'P  from  the  weight  5. 
An  axle  is  soldered  in  place.  This  axle 
must  be  made  of  aluminum,  No.  6,  1"  long 
and  1/16"  in  diameter.  On  the  axle  a 


The  Diagrams  Herewith  Show  How  to  Buiid  Two  Distinct  Types 
of  Voit- Ammeters.  These  Instruments  Possess  the  Distinct  Fea- 
ture of  Simplicity  and  Very  Good  Accuracy  For  All  Experimental 
Requirements,  Especially  if  They  Are  Carefully  Calibrated  With 
a Standard  Meter. 

is  connected  to  the  proper  binding  post  as 
shown  in  Fig.  1.  The  roller  is  co^nstructed 
of  wood  and  placed  on  the  axle.  The  hand 
is  placed  on  the  front  of  the  roller.  It  is 
made  of  aluminum  and  is  4"  long  as  shown 
in  Fig.  2.  A spring  No.  13  is  fastened 
to  the  roller  to  hold  it  in  place  and  to 
register  on  zero  when  no  current  is  ap- 
plied to  the  meter.  A piece  of  silk  thread 
is  placed  on  the  roller  No.  4 and  fastened 
to  it.  On  the  other  end  a piece  of  steel 
No.  7 is  fastened.  It  is  then  placed  in  a 
box  and  two  pins  are  fastened  in  place  to 
guide  the  thread  and  weight  into  the  core 
hole.  The  apparatus  is  then  ready  for  cali- 
bration as  shown  in  Fig.  4.  The  diagram 
is  all  that  is  necessary  for  the  instruc- 
tion. 


brass.  There  are  two  supports  1"  high 
and  1"  wide,  countersunk  on  both  sides 
so  that  the  axle  6 will  swing  easily  be- 
tween them.  It  is  then  placed  in  the  mid- 
dle of  the  coil  as  shown  in  Fig.  3 and 
held  in  place  with  two  brass  screws.  No.  1. 
It  is  put  in  a suitable  box  and  three  bind- 
ing posts  connected  to  it  as  shown  in  the 
diagram.  The  meter  is  then  ready  for  cali- 
bration, as  plainly  shown  in  Fig.  4,  for 
design  No.  2. 

VOLT-AMMETER  NO.  2. 

Here  is  the  description  of  volt-ammeter 
No.  2.  First  we  make  a bobbin;  Fig.  3 
clearly  illustrates  the  same.  The  ends  are 
of  hard  rubber  No.  6 and  the  brass  tube. 
No.  5,  is  then  fastened  in  place.  It  is 
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I give  herewith  a description  of  a hand- 
type  telephone,  which  can  be  made  with  the 
help  of  a small  wood  lathe,  or,  if  a lathe 
is  not  available  the  shells  and  flanges  may 
be  made  square  instead  of  round  in  shape. 

The  diafram  of  the 
receiver  is  made  of 
tin-type  tin,  while  the 
diafram  of  the  trans- 
mitter is  made  of 
either  tin-type  tin  or 
mica. 

In  making  the 
transmitter  instead  of 
using  carbon  granules 
the  tops  of  two  old 

battery  carbons  are  used  of  the  shape  and 
size  of  those  in  the  drawing,  the  smallest 
being  attached  to  the  diafram  and  the  other 
to  the  bottom  of  the  hollow  in  the  shell. 

The  shells  and  flanges  of  both  transmit- 
ter and  receiver  are  turned  out  on  a lathe, 
or,  as  I have  mentioned  before,  they  can  be 
made  square.  The  hollow  space  in  the 
shell,  which  contains  the  carbons  or  mag- 
net, is  made  with  an  extension  bit,  and 
should  be  large  enough  to  hold  the  carbons 
or  magnet  without  touching  the  sides  and 
deep  enough  so  carbons  or  magnets  fit  as 
illustrated  in  the  drawing. 

The  core  of  the  magnet  is  made  of  an 
annealed  iron  bolt  with  fiber  washers  spaced 
)4  inches  apart,  the  bolt  being  about  5/16 


in.  in  diameter ; a magnet  of  this  size  sulated.  The  finished  magnet  is  attached 
should  be  wound  with  375  ft.  of  No.  33  with  a rubber  washer  between  it  and  the 
B.  & S.  gage  wire,  which  gives  75  ohms  shell  as  shown  in  the  drawing, 
resistance  (the  right  resistance  for  a tele-  The  handle  connecting  the  transmitter 
phone  receiver).  This  wire  should  be  in-  and  receiver  is  made  entirely  of  wood. 

For  carrying  on  con- 
versation, two  of  these 
hand-type  telephones  of 
the  pattern  illustrated 
and  described  are  used. 
To  make  a first-class 
job  of  this  instrument, 
the  microphone  should 
be  made  somewhat 
after  the  fashion  of  the 
standard  types  with 
which  the  reader  is 
undoubtedly  familiar, 
or  which  can  be  found 
described  in  any  tele- 
phone handbook.  One 
of  the  principal  things 
which  the  young  tele- 
phone experimenter 
will  find  when  building 
We  Often  See  the  Hand-Type  Telephone  Similar  to  That  Used  h'S  own  telephone  ap- 
in  European  Countries,  But  the  Experimenter  Does  Not  Usually  paratus  is  that  it  does 
Care  to  Pay  the  Price  Asked  For  This  Type  of  Instrument.  The  ririf  -.a,,  m n n P o 
Writer  of  the  Present  Article  Shows  a Clever  Way  to  Build  This  ^ f;  jp 

Type  of  Telephone,  Complete  With  Microphone  and  Receiver,  All  around  witn  crushed 
From  Wood.  Here  is  the  Way  to  Build  Such  a ’Phone  in  a Very  carbon  particles.  Buy 
Simple  Manner.  The  Simple  Carbon  Microphone  Shown  May  Be  cnme  nnliched  carhnn 
Used,  But  Best  Results  Are  Invariably  Obtained  by  Using  Stand-  pousucu  caruoii 

ard,  Polished  Carbon  Granules  in  a Carbon  Cup,  as  Shown  in  Sr^dules  irom  telephone 
All  Telephone  Hand-Books.  or  electric  companies. 
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By  HAiaOLD  F.  RICHARDS,  Pto.D-. 


STRANGE  it  is  that  the  oldest  known 
electrical  phenomenon  is  the  last  to 
be  explained.  The  spinning  wives 
of  ancient  Phoenicia  knew  that  their 
amber  spindles,  rubbing  against  femi- 
nine garments,  generated  a strange  power 
by  virtue  of  which  they  clutched  up  threads 
and  leaves  as  if  by  invisible  talons.  As 
early  as  1730  the  Wizard  Bose  set  up  in 
Germany  a huge  glass  globe  revolved-  rap- 
idly against  leather  pads,  and  with  the 
electricity  thus  generated  knocked  over  at 
one  crash  twenty  of  Frederick’s  best  sol- 
diers. He  invited  guests  to  a banquet 
table,  and  filled  them  with  amazement  as 
they  saw  electric  flames  break  forth  from 
every  dish  and  flower  and  wine  glass.  He 
had  insulated  the  table  on  cakes  of  pitch 


Until  recently  scientists  themselves  have 
been  almost  as  much  at  sea  as  the  public 
regarding  the  nature  of  electrification  by 
friction.  It  is  well  known  that  if  two 
dissimilar  metals  are  placed  in  contact,  and 
then  separated,  they  will  be  found  to  be 
electrically  charged,  ezrn  if  they  have  not 
been  rubbed  together.  The  difference  of 
potential  is  in  some  instances  nearly  a volt. 
It  was  formerly  held  that  this  electricity 
was  due  to  a chemical  action  occurring  be- 
tween the  two  metal  surfaces  and  whatever 
gas,  they  had  absorbed  from  the  air,  just 
as  in  a primary  battery,  and  there  are  many 
who  still  entertain  this  view.  At  present, 
however,  the  electrical  energy  of  this  con- 
tact effect  is  considered  by  most  writers  to 
come  from  the  motions  of  the  free  elec- 


stances  into  closer  contact.  The  electrons 
in  an  insulating  substance  do  not  move 
freely,  so  that  the  rubbing  is  necessary  to 
bring  the  two  surfaces  sufficiently  close  to- 
gether to  permit  the  passage  of  electrons 
from  one  to  the  other.  According  to  this 
view,  a metal  ought  always  to  become  posi- 
tively charged  when  rubbed  with  an  insu- 
lator, for  the  metal  has  an  enormously 
greater  number  of  free  electrons  than  the 
insulator,  and,  therefore,  ought  to  lose 
electrons  to  the  latter.  But  experiments 
have  shown  that  this  is  not  always  the 
case,  and  the  results  are  clouded  by  erratic 
variations,  so  that  certain  experimenters 
have  concluded  that  electrification  by  fric- 
tion is  entirely  different  in  nature  from 
the  contact  electricity  of  metals,  and  the 


One  of  the  Greatest  Discoveries  in  the  Realm  of  Electricity,  Either  Theo- 
retical  or  Applied,  Is  the  Phenomenon  of  Electric  Currents  Produced  by  Con- 
cussive  Shock  or  Impact,  Here  Proposed  for  the  First  Time,  by  Dr.  Richards. 
In  Some  of  the  Experiments  Performed,  a Metal  and  an  Insulator  Were 
Brought  Into  Intimate  Contact  by  the  Simple  Expedient  of  Allowing  a Hard 
Rubber  Ball  to  Bounce  Upon  a Brass  Disc.  By  This  Means,  the  Metal  Disc 
Became  Electrically  Charged  to  a Potential  of  200  Volts.  This  Gives  Rise 
to  the  New  Form  of  Electrical  Generator  Designed  Like  a Trip  Hammer,  in 
the  Manner  Shown, Discovery  as  Startling  as  It  Is  Novel. 


and  connected  it  to  his  enormous  friction 
machine  operating  in  an  adjoining  room. 
He  introduced  his  guests  to  a fair  fore- 
runner of  Theda  Bara,  whom  he  had  in- 
sulated with  rubber  soles  and  electrified 
with  his  friction  machine.  When  a hand- 
some'gallant  essayed  to  kiss  the  lady’s  en- 
ticing lips,  the  electric  shock  which  he  re- 
ceived must  have  caused  him  to  conclude, 
as  Kipling  did  later,  that  “the  female  of 
the  species  Is  more  deadly  than  the  male.” 
WHY  RUBBING  PRODUCES  ELECTRICITY. 

Since  the  days  of  Bose,  induction.  X-rays, 
radioactivity,  wireless  and  countless  other 
electrical  phenomena  have  been  discovered 
and,  after  a fashion,  explained,  yet  al  the 
present  time  electrification  by  friction  is 
little  understood  either  by  scientists  or  by 
laymen.  Many  people  believe  that  friction 
will  produce  electricity  upon  only  a few 
substances,  such  as  amber,  glass  and  hard 
rubber,  but  the  fact  is  that  any  substance 
will  be  electrified  if  rubbed  with  any  other 
material,  provided  only  that  one  of  them 
is  an  insulator.  Whittling  a pencil,  sweep- 
ing the  floor,  grating  chocolate,  polishing 
furniture  and  bowing  the  strings  of  a vio- 
lin all  generate  electricity.  Even  metal 
can  be  electrified  by  friction  if  it  is  held  by 
an  insulating  handle  and  rubbed  with  a 
dry  insulator,  as  silk,  leather  or  rubber. 


irons,  which  are  in  a vibratory  state  inside 
the  metals.  These  are  the  same  electrons 
whose  free  motion  in  metals,  under  the 
action  of  an  applied  voltage,  constitutes  the 
electric  current,  which  produce  X-rays  by 
their  collision  with  the  target  in  a Coolidge 
tube,  and  which  are  known  as  beta  rays 
when  they  are  spontaneously  shot  forth 
from  radium.  If  copper,  for  example,  has 
more  free  electrons  in  a cubic  inch  than 
zinc,  there  will  be  a greater  electron  pres- 
sure in  the  copper  than  in  the  zinc,  and, 
if  these  two  metals  are  placed  in  contact, 
electrons  will  pass  from  the  copper  to  the 
zinc,  so  that  the  copper  will  become  posi- 
tively charged  and  the  zinc  negatively.  This 
diffusion  will  continue  until  enough  nega- 
tive electricity  has  accumulated  on  the  zinc 
to  repel  any  more  electrons  that  may  be 
urged  towards  it  by  the  electron  pressure. 
Since  the  substance  which  possesses  the 
greater  concentration  of  free  electrons  is 
the  better  electrical  conductor,  a metal 
always  becomes  positively  charged  when 
placed  in  contact  with  a metal  that  is  a 
poorer  conductor  than  itself. 

Attempts  have  been  made  to  apply  this 
same  theory  to  the  problem  of  the  elec- 
trification of  insulators  by  friction,  on  the 
assumption  that  the  rubbing  merely  serves 
to  bring  the  molecules  of  the  two  sub- 
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view  has  been  advanced  that  in  some  man- 
ner part  of  the  energy  of  friction  is  directly 
transformed  into  electrical  energy. 

It  occurred  to  the  writer  that  this  pnz- 
'zling  question — why  rubbing  produces 
electricity — might  be  answered  if  another 
means  could  be  found  of  obtaining  on  the 
same  surfaces  an  electrical  charge  of  the 
same  magnitude  as  that  due  to  friction. 
The  problem  seemed  to  resolve  itself  into 
the  question  of  finding  whether  there  is 
a natural  tendency  for  a metal  to  give  up 
electrons  to  an  Insulator.  If  the  electron, 
or  contact,  theory  of  frictional  electricity 
was  true,  it  seemed  evident  that  if  we  could 
get  the  two  substances,  say  a piece  of  brass 
and  a piece  of  hard  rubber,  sufficiently 
close  together,  then  it  ought  to  be  possible 
to  obtain  the  same  electrical  charges  with- 
out friction  as  are  obtained  with  friction. 
If  this  effect  could  be  found,  then  there 
would  no  longer  be  any  doubt  that  elec- 
trification by  friction  is  of  exactly  the 
same  nature  as  the  contact  electricity  of 
metals,  and  the  electron  theory  of  the  con- 
stitution of  matter  and  electricity  would 
be  further  strengthened. 

POUNDING  ELECTRICITY  OUT  OF  MATTER. 

In  order  to  test  the  truth  of  this  idea, 
{Continued  on  page  656) 


This  department  will  award  the  following  monthly  prizes:  First  prize,  $5.00;  Second  Prize,  $3.00;  Third  Prize,  $2.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  toward  accomplisliing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a prize  of  $5.00  is  awarded;  for  the  second  best  idea  a $3.00  prize,  and  for  the  third  best  a prize  of  $2.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $5.00 


SECOND  PRIZE,  $3.00 


THIRD  PRIZE,  $2.00 


AUTOMATIC  “MAIL”  SIGNAL. 

All  that  is  necessary  is  a flat  brass  or 
German-silver  spring  about  2 or  3 inches 
long  and  about  inch  wide,  a vibrating  bell 
differing  from  the  sound  of  the  house  bell, 
or  buzzer,  a switch,  and  sufficient  wire  to 


The  Accompanying  Photograph  Shows  In  De- 
tail the  Method  for  Constructing  An  Auto- 
matic Signal  for  Notifying  One  That  Mail 
Has  Been  Dropt  Into  the  Letter  Box, 

reach  from  the  letter  box  to  the  room  where 
bell  is  to  be  installed. 

The  spring  is  bent  as  in  Fig.  lA  with  two 
holes  as  in  IB.  The  spring  is  then  fastened 
to  the  top  of  letter  box  as  in  Fig.  1 at  S, 
with  end  T (Fig.  lA)  1/16  inch  from  drop 
shutter  D.  When  the  shutter  is  pushed  in 
the  circuit  is  closed. 

Fig.  2 shows  how  to  connect  alarm  on 
house  battery.  The  house  button  battery 
wire  is  grounded  to  letter  box  frame  B.  A 
wire  is  then  run  from  spring  D to  switch  A, 
which  may  be  conveniently  placed  next,  to 
door-opener  push  button.  Switch  A is  con- 
nected to  one  binding  post  of  special  bell. 
The  other  binding  post  is  connected  to  cor- 
responding binding  post  on  house  bell. 

Contributed  by  LOL'IS  J.  ALBERT. 


MINIATURE  LAMP  SOCKET  FROM 
SEPARABLE  PLUG  CAP. 

Herewith  is  a description  of  a lamp 
socket  made  from  a separable  attachment 
plug  cap  as  shown  at  A.  One  of  the  lugs 
is  cut  off  and  the  other  is  bent  down,  as 
shown  at  B.  A piece  of  No.  14  copper 
wire  is  coiled  around  the  base  of  the  lamp 
so  that  the  lamp  may  be  screwed  in  and 
out.  One  end  of  the  wire  is  fastened  un- 


This  Lamp  Socket  Is  Made  From  a Separable 
Attachment  Plug  Cap,  Full  Description  of 
Which  is  Given  in  the  Above  Article. 


der  a screw  head  as  in  B.  C shows  the 
bottom  view  of  the  completed  socket.  Con- 
necting wires  are  fastened  under  screw 
heads  A and  B. 

Contributed  by  HORACE  R.  BROKAW. 


YALE  LOCK  DOOR  OPENER. 

The  accompanying  drawings  show  a very 
simple  and  accurate  method  of  construct- 
ing a magnetic  door  opener  for  door  equipt 
with  a Yale  lock.  Procure  a piece  of  brass 
tubing  6 inches  long  by  15/15  inches.  Two 
pieces  of  wood  cut  as  per  drawing  one — 
the  straight  side  to  fasten  on  door  and  to 
be  screwed  on.  Let  brass  tube  extend  2 
inches  outside  of  spool  on  one  end.  Make 
iron  core  from  old  bail  band  iron  or  stove 
pipe,  using  fifteen  pieces  and  extend  same 
out  1^2  inches  with  holes. 

Rivet  all  together  and  file  to  fit  tube, 
putting  long  strip  with  holes  in  center  or 
core.  Make  rod  out . of  old  No.  4 wire. 
Use  a rod  between  the  core  and  iron.  An 
old  dry  cell  nut  may  be  employed.  Make 
hole  in  wood  block  large  enough  to  slide 
freely  on  iron  rod.  Use  No.  32  cotton 
covered  wire ; put  on  2,000  turns.  Eirst 
wind  on  1,000,  then  give  a coat  of  shellac. 
Let  dry  for  ten  hours,  then  shellac  again. 
Finally  cover  with  black  paper. 


By  the  Use  of  the  Magnetic  Door  Opener 
Here  Shown,  It  Becomes  a Simple  Task  to 
Open  Any  Door  Fitted  With  a Yale  Lock. 


Bore  3/6-inch  hole  in  finger  bolt  of  lock 
at  bottom  and  inch  to  right  of  center. 
Put  in  wire  hook.  Tie  strong  string  to 
holes  in  core.  For  binding  post  use  old 
dry  cell  binding  post.  Wind  all  wire  in  the 
same  direction.  Then  hook  on  110- volt 
line.  Wire  to  door  bell. 

Owing  to  the  simple  construction  and  low 
operating  cost  of  this  magnetic  Yale  lock 
opener,  it  ought  soon  to  win  popularity. 
Those  desiring  to  use  this  magnetic  door 
opener  on  battery  current,  can  wind  it  with 
considerably  heavier  wire  in  order  to  adapt 
it  to  the  lower  voltage.  If  the  spool  is 
wound  full  with  about  No.  22  B.  & S.  gage 
cotton  covered  or  enameled  magnet  wire,  it 
will  give  a good  strong  pull  on  8 to  10  volts 
battery  current.  The  pushbutton  for  con- 
trolling. the  solenoid  can  be  located  wher- 
ever desired. 

I have  used  one  like  this  for  two  years 
and  have  found  it  very  satisfactory. 

Contributed  by  BERNARD  McGEE,  E.E. 
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A “RENEWABLE”  FUSE  PLUG. 

Take  a fuse  plug  that  has  been  burned 
out  and  carefully  ■ remove  the  brass  cap,  , 
mica  and  pieces  of  wire.  Now  get  a small 
glass  jar  with  a screw  top.  One  that  has  1 
contained  vaseline  will  do  very  well.  Cut 
a hole  in  the  cover  the  same  as  the  one  i 
in  the  cap  of  the  plug.  Solder  the  cover  j[ 


imjiiiiiiiiinmiiiii>uimii"uu< 

This  Shows 
a Renewable 
Fuse  - Plug 
Which  Con- 
sists of  a 
Small  Glass 
Bottle  With 
Its  Metal 
Top  Turned 
Dow  n wa  rd, 

Cutting  a 
Hole  In  the 
Cover  the 
Same  Size 
as  the  One 
In  the  Plug. 

iimiiiiiiimiimiunifiiitiiiiuiii 

to  the  cap  as  in  the  drawing.  Solder  two 
pieces  of  well  insulated  wire  to  the  ter- 
minals of  the  plug  as  shown  and  slip  the 
brass  cap  and  cover  over  them  and  fasten 
as  originally.  Now  solder  two  of  the  zinc 
binding  posts  of  a dry  cell  to  the  free  ends 
of  the  wires  and  connect  them  with  a piece 
of  fuse  wire  of  the  desired  size.  Screw  in 
the  glass  jar  which  acts  as  a cover  and  use 
as  an  ordinary  fuse  plug.  When  burnt  out, 
put  in  a new  piece  of  fuse  wire.  ’At’s  all ! 
Contributed  by  O.  P.  MEANER, 


“SNAP”  SWITCH  FROM  OLD 
SUSPENDERS. 

The  accompanying  drawing  shows  a sim-  . 
pie  snap  switch,  with  the  accent  on  the  sim-  . 
pie,  made  from  parts  of  an  old  pair  of  i 
suspenders,  and  which  I have  found  very  j 
handy  in  connecting  wire  to  various  instru-  | 
ments,  etc. 

Fig.  A shows  part  as  taken  from  sus- 
pender. In  figure  B leather  part  is  cut  out 
along  dotted  lines,  and  wires  are  soldered 
to  metal  parts  at  points  X.  To  connect 
circuit,  snap  one  to  the  other.  It’s  a snap  1 

Contributed  by  | 

JOHN  J.  SPAULDING.  | 


FK5.A 

This  “Snap  Switch”  Consists  of  a Wire  Con- 
nected to  Each  Suspender  Button,  the  Dotted 
Lines  Indicating  the  Points  Where  the 
Leather  Is  Cut  Out. 


Wires  _ frorn 
Terminals 
of  Plugs 


L-5crew  Cover 

of  Jar 

r'Fuse  Plug  Cap 
iole/ered  to 
Cover  of  Jar 
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N your  February  issue  you  publisht  dif- 
ferent answers  to  your  “Perpetual  Mo- 
tion Prize  Contest.” 

The  first  prize  is  allotted  to  Mr. 
Burgin,  who  claims  that  your  first  per- 
petual motion  device  will  not  work  because 
of  the  buoyancy  of  the  rubber  chambers 
being  the  same  on  either  side. 

According  to  Boyle’s  law,  this  would 
mean  that  the  pressure  of  the  imprisoned 
air  is  the  same  whether  the  weight  be 
crushing  the  rubber  cylinder  down  or 
whether  it  be  stretching  it  lengthwise. 

Surely  this  is  incorrect.  Assuming  that 
the  cylinders  contain  air  at  atmospheric 
pressure  and  are  immersed  in  the  atmos- 
phere, when  the  weight  presses  down  the 
top  of  the  cylinder  the  walls  bulge  out  and 
the  cylinder  assumes  the  form  of  a barrel — 
when  a state  of  equilibrium  is  reached. 
(See  Fig.  1.) 

The  pressure  of  the  imprisoned  air  on 
the  top  surface  of  the  cylinder  is  sufficient 
to  counteract  the  push  of  the  atmosphere, 
plus  the  push  of  the  weight — thus  the  pres- 
sure of  the  imprisoned  air  is  increased. 

On  the  other  hand,  when  the  weight  is 
suspended  at  the  base  of  the  cylinder  the 
tendency  is  to  lengthen  the  cylinder;  thus 
increase  the  volume  of  the  imprisoned  air 
and  decrease  its  pressure.  (See  Fig.  2.) 

The  outside  atmosphere  will  push  in  the 
[ walls  of  the  cylinder  and  create  a waist. 
Finally,  when  a state  of  equilibrium  is 
reached,  the  interior  push  on  the  bottom  of 


the  cylinder  will  be  equal  to  the  atmos- 
pheric push  on  the  bottom,  minus  the 
weight,  thus  the  interior  pressure  is  re- 
duced. 

I am  assuming  for  simplicity’s  sake  that 
the  bottom  and  top  of  the  cylinder  are  rigid 
and  only  the  walls  elastic. 

/ <r> 


Three  Phases  of  the  Recent  Perpetual  Mo- 
tion “Water-Bucket  Machine”  Which  Formed 
One  of  the  Problems  of  the  Prize  Contest 
Some  Months  Ago.  Mr.  d’Abro  Offers  a Ten 
Dollar  Prize  ($10)  to  Anyone  Who  Can  Give 
a Successful  Explanation  to  the  Questions 
He  Here  Propounds.  All  Answers  Must  Be 
in  the  Editor’s  Office  by  October  15,  1920. 

In  short,  according  to  Boyle’s  law  the 
buoyancy  cannot  be  the  same  on  both  sides 
and  the  device  must  rotate — and  yet,  of 
course,  it  will  not! 

May  I suggest  a slight  modification  of 


ns 


your  highly  ingenious  device?  Instead  of 
rubber  pockets  let  us  consider  metallic  cyl- 
inders in  which  pistons  can  run  without 
friction,  and  let  us  fix  the  weights  to  these 
pistons  and  place  rings  at  the  extremities 
of  the  cylinders  to  prevent  the  pistons  from 
slipping  out.  Let  us  suppose  that  the  cylin- 
ders contain  no  air,  and  let  us  place  the 
device  in  water. 

When  the  weights  press  down  the  pis- 
tons toward  the  bases  of  the  cylinder,  the 
pistons  will  come  in  contact  with  the  bases 
of  the  cylinders,  since  no  air  is  inter- 
posed— when  the  weights  pull  the  pistons 
down  away  from  the  bases  of  the  cylinders 
the  pistons  will  glide  down  to  the  other  ex- 
tremities of  the  cylinders  until  arrested  by 
the  rings.  (See  Fig.  3.)  To  obtain  this  re- 
sult it  will  be  necessary  for  the  weights  to 
be  of  sufficient  magnitude  to  overcome  the 
cumulative  effect  of  the  atmospheric  pres- 
sure, plus  the  hydrostatic  pressure — theo- 
retically, at  least,  this  is  possible. 

In  this  modified  form  the  increase  in  vol- 
ume and  thus  of  buoyancy  of  the  cylinders 
is  manifest,  and  the  device  should  undoubt- 
edly rotate.  If  not,  why  not? 

Could  any  of  your  readers  explain  the 
reason?  I hereby  offer  a ten  dollar  prize 
for  the  best  answer. 

(Ed.  Note. — Mr.  d’Abro  has  deposited  the 
$10.00  prise  money  with  us.  Send  all  let- 
ters of  explanation  to  Perpetual  Motion 
Editor,  Science  & Invention,  233  Fulton 
St.,  New  York  City.) 


Cmttl 


ClocSl 


Being  a “Fug”  from  way  back,  I am  very 
much  interested  in  the  “How  to  Make  It” 
department  of  your  paper.  Making  an 
Electric  Clock  interested  me  considerably, 
since  I made  a Grandfather’s  clock  some 
years  ago.  Even  the  wheels  I cut,  and  the 


Some  Clever  Ideas  Are  Presented  in  the  Ac- 
companying  Article  by  Mr.  Richards,  De- 
scribing Howto  Cut  Home-Made  Clock  Gears, 
i A Small  Lathe  Is  All  That  Is  Required  in 
Order  to  Perform  This  Work  in  a Creditable 
Manner. 

method  I used  is  very  simple,  and  if  any 
of  the  other  “Bugs”  will  follow  my  way  of 
making  them  they  will  be  pleased  with  the 
result,  I am  sure.  I will  say,  to  start  with, 
that  I have  a lathe,  one  made  by  “yours 
truly,”  every  bit  of  it,  slide  rest  and  all.  It 
is  not  a beauty,  I admit  that,  but  it  is  rigid 
I and  the  live  center  is  true  and  in  the  right 
I place,  the  most  important  thing. 

From  the  family  gas  stove  I took  a round 
' sheet-iron  plate,  seven  inches  in  diameter, 


secured  it  to  the  face-plate  and  turned  it 
true  and  drilled  a ^-inch  hole  in  its  center. 
I drew  a line  across  the  plate  thru  the  cen- 
ter, dividing  it  into  two  halves ; on  one  of 
the  halves  I placed  a protractor,  carefully 
clamping  it  in  place,  and  cut  180  notches  in 
the  rim,  repeating  the  same  operation  with 
the  other  half.  Now  I had  a guide  platd 
with  360  marks ; this  plate  will  guide  the 
cutting  of  any  wheel  from  a grandfather’s 
clock  down  to  a one-flea-power  wrist-watch. 

Fig.  1-A  represents  the  guide  plate.  B is 
a spring  resting  in  a notch  in  the  edge  hold- 
ing it  rigid.  C is  an  arbor  moving  freely 
in  supporting  arms.  At  d,  d,  are  two  short 
pieces  of  flat  iron  connected  rigidly  at  E,  by 
a bolt  run  thru  a gas  pipe  five  inches  long. 
F is  the  block  screwed  securely  to  C,  this 
whole  guide  frame  to  be  fastened  to  tool 
post  at  G. 

Fig.  2.  This  shows  the  cutting  device. 
1 is  a piece  of  round  iron  5 by  1 inches 
centered  and  turned  true ; a smalt  wooden 
pulley  is  fastened  at  2.  The  cutting  tool,  3, 
is  a piece  of  3/16  round  tool  steel,  2J/2  inches 
long,  filed  flat  at  one  end  and  then  very 
carefully  filed  to  the  shape  of  a tail,  hard- 
ened and  tempered  to  a pale  straw  color.  A 
3/16-inch  hole  is  drilled  thru  arbor  with  a 
loose  sleeve,  4,  forced  against  the  tool  by  a 
nut,  5. 

With  a countershaft  and  two  pulleys  as 
shown  a speed  of  several  thousand  revolu- 
tions per  minute  is  easily  obtained ; the 
faster  it  runs  the  better  it  cuts.  Feed 
slowly. 

I bought  sheet  brass  inch  thick  for  the 
big  power  wheel  and  a little  less  for  the 
others.  I cut  a square  with  a hack  saw, 
fastened  the  corners  to  the  face  plate  and 
turned  the  blanks  round. 

The  escape  wheel  is  three  inches  diam- 
eter, thirty  teeth,  controlled  by  a seconds 
pendulum.  The  hour,  minute  and  second 
hands  are  all  moved  from  the  center ; the 
second  hand,  being  the  largest,  making  big 
strides  for  each  swing  of  the  pendulum. 

Contributed  by  G.  RICHARDS. 


A base  board  is  first  prepared,  about 
6 in.  X 6 in.,  upon  which  the  instruments 
are  to  be  mounted.  An  ordinary  polarized 
bell  ringer  from  a telephone  set  is  strapt 
to  the  board  and  is  to  be  connected  to  a fuse 
block,  push  button  and  current  reducer. 

The  current  reducer  may  be  made  by 
cutting  the  large  end  off  of  a burned  out 
electric  light  bulb,  and  filling  the  remain- 
ing .part  with  a weak  solution  of  sulfuric 
acid  and  water.  The  lamp  is  then  screwed  into 
a porcelain  socket  and  secured  to  the  base. 


The  Drawing  Above  Shows  a Novel  Form 
of  High-Frequency  Buzzer  Constructed  From 
a Polarized  Ringer  Movement,  Together 
with  a Lamp  Resistance  Filled  with  a Dilute 
Solution  of  Sulfuric  Acid  and  Water  and 
Operated  on  A.  C. 


This  buzzer  may  be  operated  on  110  volts 
alternating  current  and  will  give  a high- 
pitched  note  in  the  receiver  when  used  as  a 
tester.  It  does  not  work  on  D.C.  current. 

If  it  is  desired,  the  clapper  may  be  filed 
off  close  to  the  armature.  Connections  to 
the  receiving  set  are  made  from  the  arma- 
ture to  the  ground  side  of  the  aerial  switch. 

Contributed  by  W.  F.  CURRENT. 


A PNEUMATIC  TROUGH. 

Take  a flower  pot  saucer  and  drill  a 
hole  in  the  center  of  it,  if  there  is  not 
one  there  already.  A slot  must  be  cut 
in  the  side  of  the  saucer  wide  enough  for 
a glass  tube  to  pass  thru.  The  saucer  is 
then  placed  in  a pan  and  connected  up  as 
shown  in  the  illustration.  (A)  is  a pan 


How  to  Make  a Pneumatic  Trough  for  Chem- 
ical and  Other  Experiments  is  Here  Shown 
in  a Simple  Manner. 

which  is  to  be  filled  with  water,  (B)  is 
the  delivery  tube  and  (C)  is  the  flower  pot 
saucer. 

Contributed  by 

FREDERICK  REYNOLDS. 


INK  FORMULAS. 

Inks  that  appear  thru  heat: 

1.  A solution  of  caustic  potash. 

2.  A solution  of  hydrochlorate  of  am- 
monia, in  proportion  of  15  to  100. 

3.  A weak  solution  of  copper  nitrate  be- 
comes red  when  heated. 

4.  The  juice  of  lemon,  orange,  onion  or 
artichoke  may  be  used. 

5.  Cobalt  chloride  solution  can  be  used 
^ on  rose  colored  paper. 

6.  Sulfuric  acid,  diluted,  may  be  used. 
If  too  strong  it  will  destroy  the  paper. 

7.  A slightly  alcoholic  solution  of  bro- 
mide of  copper  appears  when  heated  and 
disappears  when  cold. 

8.  A very  dilute  solution  of  perchloride 
of  copper  becomes  yellow  when  heated. 

9.  Digest  1 oz.  of  oxide  of  cobalt,  at  a 
gentle  heat  with  4 oz.  nitromuriatic  acid 
until  no  more  will  be  dissolved ; then  add 
1 oz.  salt  (Na  Cl)  and  16  oz.  water.  This 
becomes  green  when  heated. 

10.  Put  in  a vial  oz.  distilled  water, 
1 dr.  potassium  bromide  and  1 dr.  pure 
copper.  This  becomes  brown  when 
heated. 

11.  When  a solution  of  acetate  of 
protoxide  of  cobalt  contains  nickel  or  iron 
it  is  green  when  heated ; when  pure  it  is 
yellow. 

12.  Milk  or  buttermilk  may  be  used  as 
inks. 

13.  Boil  oxide  of  cobalt  in  acetic  acid. 
If  salt  is  added  the  writing  will  be  green 
when  heated;  if  nitre  it  will  be  pale  rose. 

14.  A- weak  solution  of  nitrate  of  mercury 
becomes  black  when  heated. 

Inks  that  appear  thru  light: 

1.  Chloride  of  gold  forms  characters 
which  appear  when  exposed  to  daylight  for 
one  hour. 

2.  Write  with  a solution  of  1 part  silver 
nitrate  and  1,000  distilled  water.  It  be- 
comes slate  color  when  exposed  to  daj''- 
light. 

1 Inks  appearing  thru  Reagents: 

S 1.  Use  a solution  of  acetate  of  lead  and 
I distilled  water;  the  letters  appear  black 
■ when  dipt  in  an  alkaline  sulphide  solution. 


2.  Chloride  of  gold,  as  ink,  becomes 
brown  upon  passing  a solution  of  per- 
chloride of  tin  over  it. 

3.  An  ink  of  gallic  acid  becomes  black 
thru  a solution  of  sulfate  of  iron,  and 
brown  thru  some  other  bases. 

4.  When  starch  is  used  as  ink  and  iodine 
vapor  is  passed  over  it  the  writing  becomes 
blue.  It  disappears  under  the  action  of 
hyposulfite  of  soda  in  proportions  of  1 to 
1000.  Iodine  in  solution  may  be  used. 

5.  Characters  written  with  a 10  per  cent 
solution  of  nitrate  of  protoxide  of  mercury 
becomes  black  when  moistened  with  liquid 
ammonia. 

6.  Characters  written  with  a weak  solu- 
tion of  soluble  chloride  of  platinum  or 
iridium  becomes  black  when  the  paper  is 
submitted  to  mercurial  vapor. 

7.  Potassium  iodide  1 part,  water  8 
parts;  to  develop  apply  a solution  of  mer- 
curic chloride ; the  writing  will  appear  red. 

8.  Boil  starch  and  a small  amount  of 
potassium  iodide.  Chlorine  vapor  or  ozone 
(O3)  will  develop  it. 

9.  Write  with  a solution  of  ferrocyanide 
of  potassium;  develop  by  placing  a blotter 
moistened  with  a solution  of  copper  nitrate 
upon  it. 

10.  Write  with  a dilute  solution  of  tinc- 
ture of  iron ; develop  with  tea  on  a blotter. 

11.  Alix  one  part  linseed  oil,  twenty 
parts  of  water  of  ammonia,  one  hundred 
parts  water.  This  will  appear  when  im- 
mersed in  water  and  disappear  when  dry. 

12.  Characters  in  sulfate  of  copper  can 
be  developt  by  ammonia.  They  appear  blue. 

Contributed  by  LE  ROY  ASHLEY. 


TO  COAT  CHARCOAL  WITH 
GOLD. 

Pour  half  an  ounce  of  diluted  muriate 
of  gold  into  a drinking  glass  and  immerse 
in  it  a piece  of  very  smooth  charcoal.  Ex- 
pose the  glass  to  the  rays  of  the  sun  in  a 
warm  place,  and  the  charcoal  will  soon  be 
covered  over  with  a golden  coat.  Take  out 
with  forceps  and  enclose  it  in  a glass  for 
show  when  dry. 

Contributed  by  W.  W.  HOLLISTER. 


HOME-MADE  RETORT. 

“A”  is  a can  with  a stopper  B that 
screws  on.  A brass  or  iron  tube  C is 
soldered  around  a hole  punched  in  the 
stopper  B.  The  retort  can  be  easily  cleaned 
and  also  the  tube  by  unscrewing  B. 

Keeping  Dust  from  Bottles — To  keep  the 
dust  from  accumulating  around  the  necks 
and  between  the  necks  and  stoppers  of 
bottles  in  the  laboratory  I put  a paper  A 
with  a rubber  band  B as  in  the  diagram. 


Home-Made  Retort  at  the  Left;  and,  at  the 
Right,  a Good  Method  of  Keeping  Dust 
From  Chemicai  Bottle-Tops. 


When  the  bottles  are  wrapt  with  tissue 
paper  I cut  it  off  at  the  top  of  the  neck 
and  put  this  on,  making  it  neater. 
Contributed  by  HENRY  KLAUS. 


AUTOMATIC  MIXER  FOR 
SULFURIC  ACID. 

Quite  recently  I had  occasion  to  mix  sul- 
furic acid  and  water  together,  and  found 
that  it  was  a very  slow  and  messy  job,  so 
I devised  an  apparatus  to  do  the  mixing. 
In  the  neck  of  a milk  bottle  I placed  a 
glass  funnel  and 
then  inserted  a 
stirring  rod  into 
the  funnel.  When 
the  acid  was 
poured  into  the 
funnel  it  fell  into 

If  You  Have  Oc- 
casion to  Mix 
Sulfuric  Add  and 
Water  Together, 

Which  Is  Always 
a Slow  Job,  You 
Will  Find  This  Au- 
tomatic Mixer  a 
Great  Time-Saver. 


the  bottle  a drop 
at  a time.  Hope 
that  some  other 
experimenter  will 
find  this  “drop- 
per7  useful. 

Contributed  by 
H.  W.  WILSON. 


AN  AID  TO  THE  STUDENT  OF 
CRYSTALLOGRAPHY. 

Many  experimenters  refrain  from  the 
study  of  crystallography  because  of  the 
lack  of  a microscope  with  which  to  en- 
large these  minute  bodies  to  a size  clearly 
visible  to  the  human  eye.  This  difficulty 
may  be  partially  overcome  by  the  use  of  a 
Microscope,  a Balloptican,  or  any  one  of 
the  other  patent  post  card  projectors,  and 
plates  of  glass  upon  which  substances  are 
crystallized  being  inserted  in  the  place  of 
the  postcards.  Pieces  of  different  colored 
papers  placed  behind  the  plates  will  bring 
out  various  details  of  the  crystal. 

A most  beautiful  color  spectacle  can  be 
arranged  by  mounting  various  different  , 
colored  crystals  on  one  plate,  projecting 
them  on  a white  screen. 

One  of  these  projectors  may  be  procured 
for  about  two  dollars  at  any  second-hand 
store,  if  not  already  in  the  possession  of 
the  experimenter.  This  is  somewhat 
cheaper  than  the  cheapest  microscope, 
which  costs  about  ten  dollars,  besides  mak- 
ing the  object  visible  to  both  yourself  and 
visitors  at  the'  same  time. 

A Noisy  Fulminating  Powder. — A noisy 
fulminating  powder  is  made  by  mixing  in 
a mortar  three  parts  potassium  nitrate 
(powdered)  with  two  parts  potassium  car- 
bonate and  one  part  of  sulfur.  The  whole 
being  thoroly  mixed  by  grinding,  forms 
the  powder  in  question.  Grind  each  sepa- 
rately and  mix  carefully  with  spatula.  1 

When  a small  quantity  of  this  mixture  ; 
is  placed  on  a shovel  and  heated  gradually, 
until  the  sulfur  begins  to  inflame,  it  ex- 
plodes, giving  a loud  report,  and  leaving 
the  ears  hardly  in  a state  to  hear  any- 
thing more  for  several  hours,  or  if  a verv' 
large  quantity  was  ignited,  for  a whole 
day.  Not  more  than  fifteen  or  twenty 
grains  should  he  set  off  at  one  time,  as 
there  is  some  danger  of  bursting  the  ear- 
drums. 

Contributed  by  O,  R.  COBLENZ. 
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IT  is  rather  surprising  to  learn  just  how 
little  has  been  done  in  the  direction  of 
radio  transmission  of  energy  ever  since 
the  art  was  begun  by  our  real  father  of 
radio.  Dr.  Nikola  Tesla.  If  our  average 
individual  or  even  our  engineers  should  stop 
for  a moment  to  think  of  the  nature  of  this 
problem  he  would  soon  realize  the  complex- 
ity of  it.  It  is  by  no  means  unsolvable,  yet 
to  some  it  would  seem  that  the  carrying  out 
of  such  an  undertaking  to  a successful  finish 
would  be  beyond  the  realms  of  human  en- 
deavor. 

WHY  RADIO  POWER  TRANSMISSION 
DEVELOPS  SLOWLY. 

The  reason  for  the  slow  progress  in  this 
field  is  mainly  due  to  the  lack  of  interest  on 
the  part  of  financiers  in  giving  their  aid  to 
the  scientists  who  are  in  a position  to  de- 
velop this  most  important  enterprise.  Inso- 
far as  records  go,  it  is  certain  that  Dr. 


Nikola  Tesla  has  done  more  in  this  direc- 
tion than  any  one  person  or  group  of  indi- 
viduals in  this  country  or  abroad.  His  master 
pioneer  work  in  the  field  of  energy  trans- 
mission has  been  fully  recognized.  His  most 
important  work  has  been  conducted  in  Colo- 
rado and  in  his  plant  at  Shoreham,  Long 
Island.  The  cost  of  the  erection  of  this  lat- 
ter plant  ran  into  the  hundreds  of  thousands 
of  dollars.  This  will  give  the  reader  at  least 
some  idea  of  the  progress  made  by  him  in 
the  direction  of  completing  his  world- wide 
radio  transmission  system.  The  writer  feels 
quite  certain  that  the  final  steps  in  the  de- 
velopment of  the  equipment  for  the  radio 
transnfission  of  energy  will  at  least  depend 
upon  the  fundamental  principles  laid  down 
by  Dr.  Tesla. 

The  question  whether  transmission  of 
energy  thru  the  ether,  without  the  use  of 
a metallic  conducting  medium,  is  more  eco- 
nomical than  the  present  method  of  elec- 


trical energy  transmission,  is  a point  to  be 
considered.  Will  a system  of  this  nature 
be  more  flexible  and  will  the  initial  cost  of 
the  equipment  warrant  the  use  of  the  same? 
These  are  only  a few  of  the  numerous  ques- 
tions that  the  financier  will  ask  before  he 
can  or  will  attempt  to  promote  an  enter- 
prise of  this  sort. 

From  ail  engineering  point  of  view,  the 
final  system  must  be  so  designed  so  as  not 
to  discard  the  present  equipment  used  in 
factories,  etc.  ft  is  quite  certain  that  the 
final  accomplishment  of  the  system  for  the 
radio  transmission  of  energy  will  require 
the  use  of  high  frequency  currents  and  that 
at  the  receiving  side  it  will  be  necessary 
to  utilize  some  form  of  efficient  frequency 
converters  for  the  transformation  of  the 
high  frequency  currents  into  currents  of 
{Continued  on  page  687) 


At  Left:  View  of  the  Huge 
Transmitting  Helix  Employed 
in  the  Radio  Transmission  of 
Power  by  the  Author.  This 
Wooden  Helix  Frame  Is 
Wound  with  Many  Turns  of 
Heavy  Insulated  Copper  Wire, 
and  Produces  a Powerful 
Magnetic  Field,  Which  in 
Turn  Reacts  on  the  Secondary 
Helix  or  Coil  at  a Distance. 


Transmission  Ai;p?ratus,  by 
Means  of  Which  About  One- 
fifth  Horse-power  of  Elec- 
trical Energy  Was  Transmit- 
ted Thru  Air,  a Distance  of 
20  Feet. 


Photo  at  Right- 
Shows  Front 
View  of  Receiving 
Helix  with  Lamp 
and  Motor,  Which 
Were  Operated 
by  Power  Re- 
oeived  Wirelessly. 


Above:  This  Photo  Shows 
the  Complete  Radio  Power 
Diagram  Below  Shows  the 
Set  in  Operation,  the  Dotted 
Lines  Indicating  the  Magnetic 
Liues  of  Force  Threading 
Their  Way  Thru  the  Air  From 
the  Primary  or  Transmitting 
Helix  to  the 

Receiving  Coil  a — ■ 

or  Helix.  ||  ' 


Photo  in  Lower 
Right-hand  Cor- 
tier — Shows  the 
Rear  of  Trans- 
mitting Panel 
with  Motor-Gen- 
erator Set. 


By  POMALP  McHICOL 


STEAMER  V PONCE" 
REPORTED  RACE  BY 
RADIO  TO  THE 
MACKAY-  BENNETT" 


SHAMROCK 


AND  COtOMBEA’' 


CABLE  SHIP  ' MACKAY-  BENNETT’ 
f?--'  OFF  SHORE  RECEIVES  RADIO 
im^-^MESSAGES  FROM  S.S. "PONCE" 
ANf>  ftetAYS)^^ 


TELEGRAPH  CABLE 
TO  SHORE 


TELEGRAPH  LINE 
TO  NEWSPAPERS  . 


ACTUAL  1899  TAPE  RECORD  RECEIVED  ON  "MACKAY  BENNETT"  READING 
-"THREE  FIFTY  EIGHT  CLMBA  COMES  ABT." 


The  First  Yacht  Races  Reported  by  Radio  to  Newspapers  Were  Those  of  1899,  and  the  Method  of  Furnishing  the  Radio  Signais  from 
the  S.  S.  "Ponce,”  Out  at  Sea,  to  the  Cable  Ship,  "Mackay-Bennett,”  Is  Clearly  Shown.  The  Received  Radio  Signals  Indicating  the  Prog- 
ress of  the  Yachts  "Shamrock”  and  "Columbia”  Were  Relayed  by  a Cable  Running  From  the  “Mackay-Bennett”  to  a Telegraph  Station 
on  Shore,  and  Thence  by  Telegraph  to  the  New  York  City  Newspapers.  The  Insert  Shows  an  Exact  Copy  of  the  Radio  Tape  Record 

Received  From  the  "Ponce.” 

When  the  old  coherer  sputters  and  the  de-  scopes,  swift  motorboats,  wig-wag  signals  press  and  the  public  for  “up  to  the  minute” 
coherer  kicks,  and  all  other  methods  of  communication  news. 

And  the  tape  begins  to  show  the  signs  of  employed  on  these  occasions  failed  to  give  In  the  year  1895,  when  Valkyrie  III  sailed 
talk;  results  which  satisfied  the  demand  of  the  against  the  Defender,  the  first  attempt  was 

made  to  establish  telegraphic  com- 
munication between  a shore  station 
and  a station  at  sea  from  which  the 
race  might  be  observed  over  the  en- 
tire course.  On  this  occasion  the 
Commercial  Cable  Company  either 
laid  a temporary  cable,  or  “tapt”  an 
existing  cable,  establishing  an  office 
at  sea  on  hoard  the  cableship  Mackay- 
Bennett.  Observers  and  representa- 
tives of  the  press  stationed  on  the 
cableship  were  enabled  to  transmit  a 
continuous  series  of  bulletins  direct 
to  newspaper  offices  in  New  York 
over  the  submarine  cable  circuit.  The 
cable  scheme,  while  a decided  im- 
provement over  previous  methods  of 
reporting  the  yacht  races,  was  rather 
expensive,  and  there  was  always  the 
possibility  that  rough  weather  might 
blow  the  cableship  around  so  that  the 
cable  end  would  have  to  be  thrown 
overboard  and  communication  aban- 
doned. 

In  the  British  Isles  in  the  year  1898 
the  Dublin  Daily  Express  had  used 
Marconi’s  wireless  apparatus  on  the 
steamer  Flying  Huntress  to  report 
the  events  of  the  Kingstown  regatta. 
In  the  following  year,  therefore, 
when  the  International  races  were  to 
be  held  off  New  York  Harbor,  Dr. 
Marconi  was  commissioned  by  the 
New  York  Herald  to  come  to  Amer- 
ica, prepared  to  set  up  wireless  ap- 
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J on  can  bet — no  chance  of  tailing — 
That  it  reads  “Columbia’s  trailing 
In  the  wake  of  Good  Sir  Thomas’ 
Shamrock.” 

This  is  what  one  of  the  British 
wireless  men  thought  the  day 
before  the  International  Yacht 
Race  began  in  the  year  1899, 
while  he  was  engaged  fixing 
up  wireless  apparatus  off  Sandy 
Hook  to  receive  reports  of  the  prog- 
ress of  the  races  as  sailed.  But  the 
radio  man  was  a better  poet  than 
prophet,  for  on  the  following  days 
Sir  Thomas  Tipton’s  first  attempt  to 
capture  the  much  prized  cup  with  the 
original  Shamrock  proved  a failure  as 
did  the  later  attempts  of  1901  and 
1903. 

It  was  during  the  yacht  races  of 
1899  that  wireless  telegraphy  was  first 
used  to  supply  instantaneous  reports 
of  the  progress  of  the  contending 
racers.  In  telegraph  and  newspaper 
circles  the  undertaking  was  regarded 
as  a revolutionary  innovation  in  meth- 
ods of  news  transmission. 

Since  the  year  1870,  when  the  first 
International  Yacht  race  was  sailed 
off  New  York  Harbor,  there  had 
been  a demand  for  quicker  reports  of 
the  progress  of  the  yachts  from  the 
time  the  starting  gun  was  fired. 
Carrier  pigeons,  long  range  tele- 


One  of  the  Earliest  Commercial  Stations  in 
Was  That  at  Jamaica,  L.  I.,  and  Used  in 
Yacht  Races  of  1903. 
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paratus  by  means  of  which  the  great  race 
' might  be  reported  in  a new  way. 

Those  were  the  days  of  the  “sputtering” 
coherer  and  the  “kicking”  decoherer,  cele- 
brated in  the  jingle  at  the  head  of  this 
article.  Operators  who  were  experienced 
could  read  the  incoming  signals  by  the 
sounds  made  by  the  decoherer,  but  in  order 
to  have  an  unmistakable  record  of  the  mes- 
sage a recorder  was  connected  in  the  relay 
circuit  so  that  the  signals  would  appear  in 
the  form  of  short  and  long  marks  repre- 
I senting  the  dots  and  dashes  of  the  Morse 
code.  The  maximum  range  of  the  radio 
apparatus  employed  was  about  thirty  miles 
and  modern  radio  enthusiasts  can  easily 
picture  the  various  and  sundry  marks  which 
appeared  on  the  strip  of  paper  tape  in  ad- 
dition to  the  markings  of  the  transmitted 
signals — the  former  being  due  to  interpola- 
tions of  static. 

On  October  7,  1899,  the  steamer  Ponce 
had  been  fitted  up  with  a transmitting  out- 
fit consisting  of  a ten-inch  induction  coil, 
condensers,  sending  key,  aerial,  etc.,  and  on 
board  the  Commercial  Cable  Company’s 
cableship  Mackay-Bennctt,  Mr.  Marconi 
had  installed  an  aerial  and  a set  of  receiv- 
ing instruments  consisting  of  coherer,  de- 
coherer, relay  and  tape  recorder.  The 
cableship  was  anchored  offshore  far  enough 
to  be  in  deep  water  and  had  a short  length 
of  shore  cable  connected  between  the  ship 
and  a land  line  telegraph  office  on  shore. 
Fig.  1 shows  a reproduction  of  a section 
of  the  tape  as  recorded  on  board  the  Mac- 
kay-Bennett  during  this  pioneer  demonstra- 
tion of  radio  signaling.  Those  who  under- 
stand the  Continental  code  may  recognize 
the  signals  as  reading:  “Three  •fifty-eight 
Clmba  comes  abt,”  the  abbreviations  being 
those  used  by  the  British  telegraphers  who 
were  in  charge. 

The  section  of  tape  selected  for  repro- 
duction is  free  from  static  markings. 


In  the  year  1903  when  the  Shamrock  III 
was  pitted  against  the  New  York  Yacht 
Club’s  Reliance,  wireless  telegraphy  had 
made  progress,  and  in  the  United  States 
the  De  Forest  Wireless  Telegraph  Com- 
pany was  making  a bid  for  commercial 
work.  There  was  at  that  time  intense 
rivalry  between  the  Marconi  and  De  Forest 
interests.  To  cover  the  races  this  year  the 
Associated  Press  arranged  with  the  Mar- 
coni Company  to  set  up  apparatus  on  the 
speedy  steam  yacht  Chetolah,  so  that  com- 
munication might  be  kept  up  between  the 
yacht  and  the  Marconi  shore  station  at 
Jamaica,  L.  I. 

Radio  men  who  were  in  the  game  at  that 
time  remember  the  excitement  and  the  diffi- 
culties of  the  occasion.  With  two  wireless 
companies  attempting  to  operate  in  the 
same  limited  area,  without  prearranged 
agreement  in  regard  to  allotment  of  send- 
ing time,  and  without  dependable  tuning 
systems,  there  was  no  little  confusion  of 
signals.  Indeed,  there  were  open  charges 
of  malicious  interference.  One  concern 
claimed  that  a rival  company  had  char- 
tered a brick  schooner,  equipt  it  with  a 
transmitting  outfit  and  anchored  the 
schooner  in  pYoximity  to  the  other  com- 
pany’s sending  station  at  sea,  with  instru- 
ments to  send  out  a continuous  series  of 
unintelligible  radio  signals  so  that  the  op- 
position receiving  operators  would  be  un- 
able to  read  intended  signals. 

The  De  Forest  Company  set  up  a station 
near  the  Navasink  Highlands  which  was 
connected  by  land  wire  with  New  York 
City.  At  that  time  the  De  Forest  Com- 
pany’s operators  used  the  American  Morse 
alphabet,  while  the  Marconi  operators  used 
the  Continental  alphabet. 

In  the  1903  operations  the  Marconi  Com- 
pany still  had  in  service  the  coherer  and 
the  tape  recorder,  while  the  De  Forest  Com- 
pany employed  a receiving  device  known 


as  a “responder.”  The  device  consisted  of 
a small  tube  containing  an  electrolytic  com- 
pound sensitive  to  electromagnetic  radia- 
tions. The  responder  was  connected  in  cir- 
cuit with  a local  battery  and  a pair  of  head 
telephones,  the  radio  signals  being  read  by 
ear  instead  of  by  sight,  as  when  marked 
tape  was  used. 

The  foregoing  history  of  the  use  of  radio 
telegraphy  in  reporting  the  events  of  the 
International  Yacht  Races,  in  fact,  consti- 
tutes a brief  history  of  the  introduction 
of  radio  signaling  in  the  United  States  and 
present  day  radio  enthusiasts  are  in  a posi- 
tion to  realize  the  vast  strides  that  have 
been  made  in  developing  and  perfecting  the 
apparatus  of  radio,  with  the  coherers  and 
responders  of  the  year  1903  as  a beginning. 

YACHT  RACE  REPORTING  TO-DAY. 

And  now  we  have  the  modem  method  of 
reporting  the  yacht  races  via  radio,  as  re- 
ceived in  the  pressroom  of  the  up-to-date 
paper.  Two  stations  installed  at  the  New 
York  Evening  Post  represented  one  of  the 
most  elaborate  installations  made  for  re- 
ceiving these  radio  messages ; one  set  for 
receiving  from  the  destroyer  U.  S.  S Golds- 
borotigh,  and  another  apparatus  not  shown 
in  the  photo,  for  receiving  the  radio-phone 
messages  from  the  naval  blimp  or  airship. 

This  dirigible  was  transmitting  at  the 
time  of  the  third  race,  on  a wavelength  of 
exactly  350  meters,  with  a General  Electric 
set  of  five  watts  capacity,  and  the  sending 
range  was  approximately  ten  miles. 

With  a bank  of  six  audions,  signals  were 
sufficiently  clear  to  allow  the  Blimp  to  be 
heard  if  other  noises  in  the  room  were  elimi- 
nated, but  the  most  reliable  sources  of  in- 
formation were  the  radio  telegraph  methods 
of  transmiting  those  signals.  Both  the 
Blimp  and  the  U.  S.  S.  Goldsborough  were 
heard  clearly  in  the  receivers  and  with  the 
loud-talker,  the  signals  bellowed  forth  suffi- 
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NEWSPAPER  OFFICE  FITTED  WITH 
RADIO  RECEIVER 


The  Inter- 
national Yacht 
Race  Held  This 
Summer,  Off  New 
York  Harbor,  Was  Re- 
ported by  Radiophone  and 
Radiotelegraph  From  U.  S. 
Destroyer,  as  Well  as  From 
a "Blimp.”  The  Insert 
Shows  New  York  “Evening 
Post”  Radio  Room. 


. ciently  to  be 

heard  all  over  the 
floor  of  the  large  Even- 
ing Post  Building.  Here  the 
audion  amplifying  device  con- 
sisted of  seven  audions,  the  last 
two  being  power  bulbs  and  arranged  in 
parallel. 

In  the  photo  we  see  David  Sarnoff,  the 
commercial  manager  of  the  Radio  Corpora- 
tion of  America  in  the  foreground ; E.  E. 
Bucher,  Instructing  Engineer  at  the  end  of 
the  table ; and  in  the  center  near  the  window 
is  Admiral  W.  H.  G.  Bullard,  Director  of 
U.  S.  Naval  Communications,  and  these 
gentlemen  actually  were  under  the  stress 
known  to  all  radio  operators.  It  was  a strain 
indeed,  each  one  feeling  the  high  flood  of 
excitement. 

(^Continued  on  page  692) 


Experts  from  the  Marconi  Wireless 
Company,  conducting  experiments  in 
long-distance  wireless  telephonic  com- 
munication during  July,  at  Signal  Hill,  St. 
Johns,  N.  F.,  Can-  Chelmsford 

ada,  announced  on  , station,  near 

July  22nd  that  London, 

they  had  heard  \ more  than 

messages 
from  the 


heard  faintly  messages  from  the  steamer 
Imperator  at  their  station  when  500  miles 
west  of  Bishop’s  Rock. 

The  station  was  located  on  historic  Signal 
Hill,  where  Dr.  Marconi  received  the  first 
transatlantic  wireless  telegraph  message  19 
years  ago,  or  to  be  exact,  on  December  12, 
1901.  The  J'ictoriaii  was  equipl  with 
special  apparatus  for  the  experiment.  The 
experiments  were  a continuation  of  a series 
which,  according  to  Marconi  officials,  bore 
promise  of  early  success  when  interrupted 
by  the  war. 

On  July  2Sth  another  scientific  marvel 
was  achieved  when  representative  citizens 
of  St.  Johns  conversed  by  wireless  telephone 
with  passengers  on  the  steamer  Victorian, 
more  than  500  miles  away. 

The  test  was  started  on  board  the  Vic- 


The  Historic  Radio  Station  on 
Signai  Hiii,  St.  Johns,  N.  F., 
Canada,  Where  Dr.  Marconi 
Received  the  First  Transat- 
lantic Wireless  Message  Nine- 
teen Years  Ago,  and  Where 
the  Wireless  Telephone  Mes- 
sages Were  Picked  Up  from 
the  S.  S.  “Victorian”  a Short 
Time  Ago,  Over  a Distance  of 
500  Miles.  Transatlantic  Radio 
Is  the  Goal  of  the 
io  Experts. 


2,000  miles  distant.  They  said  that  they 
recognized  the  voice  of  Capt.  Round,  the 
expert  in  charge. 

The  officials  in  charge  also  said  they 


torian  with  a 
phonograph  se- 
lection. Then 
the  chief  electri- 
cian called  Lord 
Burnham,  who 
spoke  to  the  Hon. 
R.  A.  Squires, 
Prime  jHinister 
of  New  Found- 
land.  The  post- 
master general 
(on  behalf  of  the 
government  and  people  of  New  Foundland) 
then  welcomed  the  press  conference  aboard 
the  ship  to  the  Western  Hemisphere. 
Everybody  in  the  radio  room  used  the  re- 


ceivers during  the  test.  Some  of  the  mes- 
sages were  repeated  owing  to  disturbances. 
The  phonograph  selection  was  distinctly 
audible  not  only  to  those  with  the  receivers 
but  also  to  those  standing  near  the  instru- 
ments. 

The  wide  attention  given  the  wireless 
conversations  which  the  steamer  Victorian 
has  been  holding  from  mid-Atlantic  with 
both  England  and  Canada  is  an  indication 
of  the  slowness  with  which  the  new  means 
of  communicalion  has  been  developed.  In 
1912  wireless  telephony  was  successfully 
carried  on  in  Italy  over  a range  of  250 
miles  and  inventors  declared  that  it  would 
soon  be  in  general  use.  In  1915  the  voice 
was  carried  by  wireless  from  Arlington, 
Va.,  to  Honolulu,  4,900  miles  distant,  and 
a little  later  from  Arlington  to  Paris.  In 
1916,  anticipating  recent  achievements  in 
Europe,  De  Forest  transmitted  musical  se- 
lections by  wireless  for  distances  of  a score 
of  miles  or  more.  Two  years  later  con- 
siderable telephone  conversations  were  held 
between  Canada  and  Ireland  and  Washing- 
ton and  Paris.  Wireless  telephony  shared 
in  the  development! that  so  many  recent  in- 
ventions received 'during  the  war  and  was 
extensively  employed  over  short  distances 
by  sea,  land  and  air  forces.  Nevertheless, 
its  progress  since  1912  has  not  been  what 
sanguine  people  hoped.  If  it  had  been,  the 
press  would  not  be  giving  headlines  to  an 
account  of  how  imperial  press  delegates  on 
an  English  steamer  talked  over  several  hun- 
dred miles  of  waves  with  ease. 

Wireless  telephony  will  have  come  into 
its  own  when  it  is  used  on  a large  scale 
for  commercial  purposes  and  supplements 
wireless  telegraphy  as  effectively  as  the  lat- 
ter now  supplements  the  electric  cable. 
That  hour  seems  near.  Marconi  made  his 
first  fully  successful  experiments  with  wire- 
less telegraphy  in  1895,  but  it  was  not  until 
1907  that  a public  commercial  service  was 
establisht  across  the  Atlantic.  A little  more 
time  and  conversations  like  the  Victorian’s 
will  be  too  commonplace  for  notice. 


Advice  t©  Ammaiie^irs  Iby  Omte  of  Them 


IF  one  will  go  to  any  of  the  numerous 
wireless  stations  in  this  (New  York) 
city  any  night  between  the  hours  of  7 ;00 
and  11 :30  and  put  on  a pair  of  head  ’phones 
he  will  be  greatly  surprised,  unless  he  is  one 
of  New  York’s  amateur  operators  himself. 

New  York  is  the  largest  city  in  the 
United  States.  There  are  probably  more 
amateur  wireless  stations  in  New  York  than 
any  other  city.  As  in  every  vocation  and 
avocation,  there  will  be  found  those  who 
are  taking  it  seriousljq  those  who  are  just 
doing  it  to  pass  time,  and  sad  but  true, 
some  who  try  to  make  the  lives  of  the  seri- 
ous minded  ones  miserable. 

Jamming,  both  intentional  and  thru  care- 
lessness or  ignorance  of  the  adjustment  of 
the  transmitting  set,  is  the  greatest  evil 
among  the  large  body  of  amateur  wireless 
operators.  I can  think  of  nothing  more  ex- 
asperating than  to  be  in  the  middle  of  copy- 
ing a message  and  to  have  another  station, 
in  the  neighborhood,  or  quite  a distance 
away',  with  a decrement  and  wave  far  in  ex- 
cess of  the  stipulated  allowance  for  ama- 
teurs, break  in  and  ask  some  other  fellow 
about  his  spark  tone,  wave,  strength  of  sig- 
nals, etc.  I do  not  have  to  tell  you,  you  have 
all  had  the  same  experience. 

Again,  so  often  y^ou  will  call  a station  and 
before  he  has  answered  you  another  station 
will  call  you  and  start  right  in  to  tell  you 
something.  In  the  meantime  the  other  sta- 


tion will  have  answered  you  and  you  will, 
in  the  majority  of  cases,  lose  what  he  says. 
Why  do  people  do  this?!!  If  I went  out 
with  a bunch  of  fellows  and  one  of  them 
asked  another  a question  and,  before  he 
could  answer,  I butted  in  and  said  some- 
thing else,  a few  things  might  be  said  in 
my^  absence  about  manners  and  proper 
bringing  up.  It  is  the  same  thing  in  wire- 
less. Just  because  the  persons  engaged  in 
conversing  can  not  be  seen  is  no  reason  for 
taking  advantage  of  the  fact  that  if  you 
want  to  you  can  break  up  the  converation. 
It  is  purely  and  simply  a matter  of  man- 
ners! 

Then  there  are,  of  course,  our  well-known 
friends,  the  little  boys,  with  the  spark  coils 
whose  pitch  varies  from  zero  to  1.000  cycles, 
and  who  can  understand  nothing  that  is 
said  to  them,  even  if  you  “QRX”  and 
‘■QRT”  them  a thousand  times.  Some  do 
understand,  but  out  of  pure  deviltry  refuse 
to  stop.  Of  course,  we  were  all  “Hams” 
once.  I dare  say,  however,  that  we  all  would 
appreciate  the  suppression  of  some  of  the 
stations  that  maliciously  interfere  as  they 
do  nightly.  The  fact  of  the  matter  is  that 
the  Navy  Department,  having  had  so  many 
complaints  made  to  it  lately,  is,  figuratively 
speaking,  putting  on  the  thumb-screws,  and 
getting  after  the  offenders.  However,  more 
for  long  wave  length  and  for  jamming  other 
amateurs.  What  I would  like  to  see  done  is 

640 


the  serious-minded  amateurs  of  New  York 
City  form  a committee  representing  the 
amateur  body  of  New  York  City,  and  visit 
personally  the  houses  of  the  offenders  and 
have  a little  talk  with  them.  I would  be 
glad  to  hear  from  any  who  would  like  to 
co-operate  in  this  plan  and  try  and  help  out 
conditions  in  and  around  New  York  City. 

If  the  few  offenders  who  are  nightly  caus- 
ing constant  interference  with  the  nearby- 
commercial  stations  are  not  brought  to  an 
understanding  quickly,  the  whole  amateur 
wireless  body  thruout  the  United  States  will 
become  jeopardized,  as  the  Navy  Depart- 
ment is  becoming  impatient  with  the  num- 
ber of  complaints  sent  in.  Why  not  start 
now  and  help  bring  matters  to  a state  in 
which  there  need  to  be  no  fear  of  endanger- 
ing the  status  of  the  amateur?  I am  sure 
that  such  a society  as  the  Radio  League  of 
America  would  be  only  too  glad  to  co-oper- 
ate with  us.  Remember  that  a hint  well 
taken  will  save  a lot  of  trouble.  The  ama- 
teurs who  have  expended  a lot  of  money  on 
their  apparatus  and  who  are  interested  in 
the  furtherance  of  the  art,  would  surely  feel 
pretty  much  hurt  if  they  were  forced  to 
cease  operations  by  the  Government.  Yet 
that  is  what  we  are  surely  coming  to  unless 
something  is  done  quickly,  and  now  is  the 
time.  What  do  you  say? 
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By  EILLEOTT  A«  WHITE 

FORMERLY  INSTRUCTOR  IN  RADIO,  AIR  SERVICE  SCHOOL  FOR  RADIO  MECHANICS.  CARNEGIE 


View  of  Long-Wave  Radio-Receiving  Set 
Lying  on  Its  Side  with  Cover  Opened,  in 
Comparison  with  a One-Foot  Rule. 


Perhaps  radio  amateurs  find 
pleasure  in  the  dozen  or  more  ad- 
justments which  have  to  be  made  in 
tuning  the  long  wave  receiving  sets 
of  pre-war  vintage,  with  either  two 
or  three  tuned  circpits  (antenna,  grid  and 
plate),  with  a multiplicity  of  inductance 
coils  and  condensers,  the  former  usually  of 
the  long  single-layer  type,  and  the  latter 
usually  variable.  But  aside  from  the  pleasure 
of  constructing  and  playing  with  a lot  of 
unnecessary  apparatus  there  is  now  no 
excuse  for  such  sets  as  these.  The  tendency 
in  modern  radio  is  towards  compactness 
and  simplicity! 

In  the  first  place,  there  is  practically  no 
interference  among  long  wave  stations. 
This  eliminates  the  loose  coupler  except 
during  heavy  summer  static.  Moreover,  if 
sharp  tuning  is  necessary,  a series  con- 
denser in  the  antenna  circuit  acts  the  same 
as  loose  coupling,  if  it  is  small  enough. 

In  the  second  pace,  with  an  ultraudion 
hook-up  or  a tickler  feedback,  no  plate  cir- 
cuit tuning  is  required.  This  eliminates  all 
but  a single  tuned  circuit,  common  to  an- 
tenna and  grid. 

In  the  third  place,  fixt  condensers  and 
resistances  are  easily  made  to  take  the  place 
of  expensive  and  superfluous  variable  con- 
densers and  rheostats,  with  the  added  ad- 
vantage of  fewer  adjustments. 

In  the  fourth  place,  modern  bank-wound, 
pancake-wound  and  honeycomb- wound  in- 
ductance coils  make  the  old-fashioned 
single-layer  coils  several  feet  in  length  look 
"foolish.”  Their  advantage  is  compactness, 
cheapness  and  absence  of  the  capacity  effect 
which  made  the  old  type  so  delicate  in  ad- 
justment and  so  annoying  when  they 
"broke”  at  the  approach  of  the  hand. 

2,500  TO  20,000  METERS  RANGE. 

The  set  here  described,  which  tunes  from 
2,500  to  20,000  meters,  was  constructed  with 


with  Tickler  Coupling  Coil  “T,”  and  Single 
Audion  Employed. 
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these  four  considerations  in  mind  and  gives 
excellent  results  in  flexibility  of  use,  loud- 
ness of  signal,  extreme  compactness,  cheap- 
ness and  great  simplicity  of  tuning.  It  has 
onlj^  three,  practicall}^  one,  adjustment. 
Furthermore,  either  an  open  antenna  or  the 
loop  antenna  which  is  coming  into  favor, 
may  be  used.  Figure  1 shows  the  connec- 
tion for  an  open  antenna,  and  Fig.  2 shows 
the  connection  for  a loop  antenna,  the 
loop  being  inserted  at  A,  in  series  with  the 
inductance  coil  L,  with  the  tuning  con- 
denser Cl  across  both  coil  and  antenna. 
No  other  change  in  the  set  is  necessary,  so 
that  the  change  can  easily  be  made  by 
throwing  a single  switch  if  so  desired. 

The  apparatus . (Fig.  1)  consists  of  one 
inductance  coil  L with  from  three  to  five 
taps ; one  variable  condenser  Cl,  the  ordi- 
nary 43  plate  with  .001  mfd.,  capacity ; one 
tickler  coil  T of  fixt  inductance  but  variable 
coupling  with  L ; two  fixt  condensers — a 
grid  condenser  C2  of  .00015  mfd.,  and  a 
bridging  condenser  C3,  of  about  .004  mfd.. 


Hook-Up  of  Long  Wave  Receiver  Here  De- 
scribed in  Connection  with  a Loop  Antenna 
“A,”  Together  with  the  Single  Audion  Used. 


and  one  fixt  resistance  R,  of  a value  de- 
pending on  the  kind  of  tube  and  the  vol- 
tage of  the  filament  battery;  besides  the 
ordinary  vacuum  tube  outfit  of  filament  and 
plate  batteries,  tube  and  phones,  with  a 
small  switch  for  the  inductance.  Altho 
definite  values  are  given  above,  it  should 
be  remembered  that  the  builder  can  use 
whatever  apparatus  he  has  on  hand,  making 
due  allowance  for  difference  in  inductance 
and  capacity,  and  that  the  fixt  condensers 
and  resistance  can  vary  considerably  from 
the  above  values  without  interfering  with 
the  efficient  operation  of  the  set.  For  in- 
stance, if  the  builder  has  only  one  variable 
condenser,  it  does  not  have  to  be  exactly 
.001  mfd.,  maximum  capacity,  but  may  be 
anything  from  half  that,  up.  Again,  in- 
stead of  using  the  inductance  coil  here  de- 
scribed he  can  use  one  of  his  own  manu- 
facture, provided  that  it  is  large  enough, 
even  one  of  the  old  single-layer  type,  altho 
at  a great  sacrifice  of  compactness.  And  in 
building  the  fixt  condensers,  only  approxi- 
mate accuracy  is  necessary. 

THE  TUNING  INDUCTANCE. 

The  inductance  coil  L should  be  bank- 
wound,  pancake-wound,  or  honeycomb- 
wound,  the  last  being  much  the  best.  By 
using  fixt  loading  condensers  in  parallel 
with  the  tuning  condenser  Cl  it  is  pos- 
sible to  use  a ridiculously  small  inductance 
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View  of  the  Long-Wave  Receiving  Set  with 
Carrying  Cabinet  Closed,  Compared  with 
Rule.  The  Cabinet  Measures  About  14  Inches 
High  and  Is  Fitted  with  Leather  Handle  and 
Snap  Locks,  Which  Can  Be  Purchased  From 
Any  Trunk  or  Leather  Goods  Supply  House. 

coil — merely  enough  to  permit  coupling 
with  the  tickler.  If  they  are  used,  each 
loading  condenser  should  be  of  the  same 
capacity  as  Cl  or  slightly  smaller,  and  two 
or  three  of  them  may  be  used,  up  to  a total 
capacity  of  say  .005  mfd.,  which  would 
allow  an  inductance  to  be  used  only  a fifth 
as  large  as  the  one  here  described.  An- 
other way  is  to  use  loading  condensers  of 
.001,  .002  and  .003,  which  in  various  com- 
binations, in  conjunction  with  the  variable 
of  .001  mfd.,  will  give  any  capacity  up  to 
.007  mfd.  A set  of  these  condensers  which 
has  been  so  used  was  made  up  in  units  of 
4 and  5,  5 and  6,  and  7 and  8 plates 
respectively  (see  paragraph  below  on  C2 
and  C3),  tho,  of  course,  as  will  be  noted 
later,  the  number  of  plates  depends  on  their 
size  and  especially  on  the  thickness  of  the 
mica,  paper  or  other  dielectric  used. 

If  bank-  or  pancake- wound  coils  are  to 
be  used,  dimensions  may  be  found  in  vari- 
ous radio  magazines,  and  text-books.  The 
author  used  a six-layer  bank  (of  No.  24 
wire),  3 inches  long  on  a tube  7 inches  in 
diameter,  with  the  condenser  and  other 
parts  mounted  inside,  until  he  discovered 
the  improvement  detailed  later.  Another 
experimenter  used  a 4-layer  bank,  6 inches 
long,  of  small  "Litz”  cable  wound  on  a 
5-inch  tube  with  the  tickler  rotating  inside. 
For  the  average  small  sized  antenna  any 
coil  is  suitable  so  long  as  it  has  an  in- 
ductance of  125-175  millihenrys,  with  a 
.001  condenser,  and  no  loading  condensers. 
Of  course  the  greater  the  capacity  of  the 
antenna  the  longer  the  wave  length  on 
smaller  settings  of  the  condenser  Cl ; and 
with  a loop  antenna,  the  larger  the  loop 
and  the  greater  the  number  of  turns  the 
longer  the  wave  length ; or  the  smaller  L 
and  Cl  need  to  be  for  the  same  wave  length. 

(Continued  on  page  694) 
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Detail  of  Tickler  Coil,  Which  Is  Arranged  to 
Slide  in  a Fiber  Tube,  Mounted  in  the  Open- 
ing of  a Honeycomb  Inductance.  The  Latter 
Coil  Is  Supplied  with  Tap  Leads,  as  Shown, 
For  the  Purpose  of  Close  Tuning. 
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By  PEEME  U,  BOUCMEROM 

STATUS  OF  THE  OPERATOR  ON  BOARD  SHIP. 


Actual  Photo  of  Ship  Sinking  at  Sea— Center  of  Photo.  Heip  Had  Been  Summoned 
by  Fiashing  the  “S  O S”  Caii — and  Two  Vessels  Are  Seen  Standing  By. 


YOUR  DAILY  DUTIES 

A GREEN  operator  setting  out  for  the 
first  time  to  battle  with  the  etheric 
waves,  often  has  visions  of  heavy 
traffic,  meaning  the  sending  and  re- 
ceiving of  hordes  of  messages  be- 
tween land  and  ship  each  day.  This  is  quite 
natural  for  he  is  cursed  with  an  over-active 
fist,  and  his  palm  literally  itches  for  key 
manipulation.  Alas,  a very  small  number 
of  ships  ever  have  occasion  to  send  more 
than  twenty-five  messages  each  day,  a greater 
number  will  not  handle  that  many  messages 
during  a whole  vojage,  while  a still  larger 
number  will  handle  exactly  two  messages 
between  ports,  one  on  leaving  and  one  on 
arriving.  The  "speed  king”  operator,"  there- 
fore, will  spend  the  intervening  intervals  at 
the  pleasing  pastime  of  twiddling  his  thumbs, 
unless  he  finds  himself  "something  to  do” 
which  will  prove  of  more  benefit  to  him. 
Of  this  we  will  speak  later. 

There  are,  of  course,  other  things  that 
enter  into  the  operator’s  daily  routine  be- 
sides the  actual  sending  and  receiving  of 
messages.  Most  Captains  realize  the  value 
of  radio  in  navigation  and  insist  upon 
checking  their  chronometers  by  means  of 
the  radio  time  signals  sent  out  by  American 
and  foreign  government  stations  at  noon 
and  evening  each  day  as  well  as  securing 
radio  compass  positions  whenever  possible. 
While  the  first  is  comparatively  an  easy 
task,  it  does  necessarily  require  quickness 
of  action  and  accuracy  in  order  that  these 
time  signals  be  of  value  to  the  skipper. 
Personally  it  took  me  several  days  before  I 
had  acquired  the  knack  of  conveying  the 
final  time  tick  to  the  captain’s  quarters,  so 
that  there  was  practically  no  lag  between 
the  radio  signal  and  the  blowing  of  a 
whistle  or  pressing  of  a key  leading  to  the 
captain’s  quarters.  I soon  learned  that  the 
captain  was  not  satisfied  with  a half- 
second’s  loss  of  time. 

Then  there  are  the  weather  reports  which 
are  also  sent  out  by  the  various  govern- 
mental and  other  coast  stations.  Masters 
of  vessels  invariably  look  for  these  with 


considerable  interest  and  depend  upon  the 
radio  operator’s  vigilance  in  keeping  them 
advised  of  impending  storms.  Keeping 
the  “gang”  on  board  supplied  with  as  many 
press  news  items  as  you  are  able  to  pic’ic 

i Articles  t©  Appear  | 
I Eia  Octolber  Ussuae  ©f  f 
I ®“IRadli©  Hews®®  | 

I A 15  k.w.  Radiophone  Set  | 

I The  Crewless  Battleship  Controlled  | 
I by  Radio  | 

I Reporting  News  by  Radiophone  | 

I Improved  Circtiits  for  Short  Wave  [ 
I Communication  By  A.  S.  Blatterman  I 
I The  Audion — Its  Action  and  Some  | 
I Recent  Applications  I 

I By  Lee  Deforest  \ 

I Code  of  the  Wireless  Man  | 

I By  Erald  A.  Schivo  | 

I Portable  Combination  Receiver  | 

I By  Russell  H.  Robinson  \ 

up  is,  of  course,  very  essential  in  keeping 
every  one  on  board  in  touch  with  the  out- 
side world. 

On  the  whole,  however,  these  duties  are 
not  what  might  be 
called  over-strenu- 
ous and  will  hardly 


Asleep  on  the  Job, 
But  Don’t  Get  Caught 
Doing  It — It  Is  Bad 
Business.  In  this  In- 
stance the  Ship  Is 
Lying  at  a South 
American  Port 
Where  Not  Much 
Radio  Work  Is  Pos- 
sible and  the  Opera- 
tor Evidently  Has 
Succumbed  to  the 
Tropical  Heat  of  the 
Noon  Day  Hour. 


Under  this  heading  1 can  start  off  in  no 
better  way,  perhaps,  than  by  quoting  to  you 
a section  of  the  United  States  Shipping 
Board  Emergency  Fleet  Corporation  Con- 
tract with  the  radio  companies,  which  has 
the  following  to  say: 

“Radio  operators  shall  be  treated  as 
officers,  but  without  executive  authority, 
and  shall  be  provided  accommodations 
suitable  for  an  officer.” 

This  is  indeed  a pleasant  little  paragraph. 
It  infers  untold  possibilities  to  the  embryo 
Paul  Jones.  Think  of  it,  you  are  drest  up 
in  a snappy  blue  uniform  with  brass  buttons, 
and  with  a rakish  cap  having  the  seal  of 
the  United  States  Navy  embroidered  in  a 
suitable  manner  directly  above  the  visor. 
The  senior  operator  rates  two  gold  stripes 
on  his  sleeve,  while  the  junior  operator 
rates  one.  Lieutenants  and  Ensigns  in  the 
making ! 

Referring  to  the  above  quotation  this 
means  that  the  radio  operator  is  accorded 
all  rights  and  privileges  of  a merchant  ves- 
sel officer,  with  the  exception  that  he  has 
not  the  authority  to  give  executive  orders 
to  any  member  of  the  crew  unless,  of 
course,  he  has  been  specifically  instructed 
to  do  so  by  the  captain  or  other  accredited 
officer  of  the  ship.  This  is  quite  proper 
since  the  operator  is  really  in  a class  by 
himself  and  is  not  supposed  to  be  versed 
in  the  ship’s  executive  routine. 

The  present  increased  wages  of  the  oper- 
ator, as  well  as  the  improved  conditions  of 
the  profession,  are  destined  to  considerably 
improve  the  prestige  and  status  of  the  oper- 
ator. In  the  past  there  have  been  altogether 
too  many  boys  in  their  ’teens  who  have  en- 
tered the  work  during  summer  vacations, 
and  in  order  to  avoid  paying  the  high  prices 
of  the  Cook’s  tours. 

That  is  where  the  European  operator  has 
the  advantage.  He  is  usually  a well- 
seasoned,  serious  individual  who  remains 
on  the  same  ship  year  after  year  and  is 
comparatively  much  better  paid  than  the 
American  operator.  Not  only  that,  but  he 
is  actually  accepted  as  one  of  the  ship’s 
high  officers  commanding  the  respect  of 
those  from  the  captain,  down  to  the  lowest 
member  of  the  crew.  Unfortunately,  this 
cannot  always  be  said  of  some  of  our 
American  operators  who  have  sown  a path 
of  bad  reputations  behind  them. 


tax  the  endurance 
of  the  average  oper- 
ator. 
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THE  ‘TICKINGS.” 


The  old  days  of  the  underpaid  radio  oper-  . , . ..  _ 

, , •' , r j 'T'  . u„  An  Interesting  Ceremony 

ator  have  past  for  good.  i oday  ne  is  a vvhich  Takes  Place  on  Many 


well  paid  member  of  the  crew,  and  judging  vessels  When  They  Pass 
from  present  indications,  bids  fair  to  re-  JJ«,Eguator.  jathj  Nep^- 
ceive  still  better  pay  as  we  will  shortly  see.  seas,  Comes  Aboard  and 
Personally  I went  to  sea  for  $30.00  a month  Assisted  by  His  Abie  staff 
and  by  dint  of  hard  application  eventually  Taf  aii  Who  Ha"; 

reached  the  dizzy  height  of  $50.00  per  month.  Never  Before  Past  his  do- 
At  the  present  writing  a senior  operator  main-  >"  This  case  the 

. ^ ; (ti9Cno  Rulers  Privy  Counsellor  Is 

of  any  seagOing_  vessel  is  paid  $1^5.00  per  Examining  the  Credentials 
month,  and  the  junior  operator  $100.00  per  of  a Lady  Claiming  to  Have 


month.  In  addition  to  this  is  included  his  Passt  the  zone  at  a Pre- 
board  and  lodging  which,  with  the  present  part  th^  initiation  Consists 


H C.  of  L.,  easily  amounts  to  an  additional  of  a sound  Dousing  in  a 

IpjU.UU  a monin  or  more.  , Purposely  Erected  for  the 

There  is  also  the  possibility  of  securing  occasion.  Afterward  a Cer- 
a berth  aboard  a cargo  vessel  and  acting  as  ti/ijat?.  i?  issued  as  Proof 

• jjSi-  . r j 7-  of  Initiation  so  That  Should 

super-cargo  m addition  to  radio  duties.  ^,,6  Person  Chance  to  Pass 
There  are  several  steamship  companies  who  the  Equator  Again,  There 
offer  these  combination  posts  at  $140.00  a '''‘Additional  loousing.  "" 
month  or  slightly  more.  On  other  vessels 
there  is  also  the  opportunity  of  checking 
and  guarding  cargo  when  the  ship  is  loading 
or  unloading  freight  at  foreign  ports,  partic-  per  month  for  the  senior  operator  and 
ularly  in  ports  where  native  talent  is  un-  $150.00  for  the  junior  operator.  It  is  ex- 
available.  This  extra  work  easily  falls  to  pected  that  the  demands  of  the  operators 
the  lot  of  “Sparks,” 
due  to  the  fact  that 
he  has  nothing  else  to 
do  while  the  ship  is  at 
anchor.  The  remu- 
neration for  this  sort 
of  pastime  is  30c  per 
hour  and  upward. 

In  the  past  many 
radio  men  have  con- 
siderably boosted 
their  incomes  by 
means  of  various 
legitimate  commercial 
ways,  such  as  the  rep- 
resenting of  American 
business  houses  in 
foreign  countries. 

This  naturally  brings 
into  play  salesman- 
ship, which  all  of  us 
practise,  more  or  less, 
as  well  as  the  possible 
knowledge  of  a for- 
eign language,  such  as 
Spanish  for  the  Latin- 
American  nations,  or 
French  and  Italian 
for  the  European 
ports. 

Considering  the 
matter  of  wages 
again,  at  a recent 
meeting  of  Radio  As- 
sociation men  in  connection  with  the  Ameri-  will  be  approved  without  serious  opposi- 
can  Steamship  Owners’  Association,  there  tion. 

was  considered  an  increase  in  pay  of  $200.00  It  is  also  understood  that  when  the  ship 


is  at  the  home  port  where  meals  are  seldom 
served,  an  additional  allowance  of  $3.00  a 
day  for  subsistence  is  allowed. 

These  desirable  con- 


Certificate  Issued  to  the  Author  Showing  That  He  Has  Past  the  Equator, 


ditions  which  consid- 
erably improve  the 
standing  of  the  radio 
operator  are  the  re- 
sult of  the  fact  that 
radio  operators  on 
board  ship  have  be- 
come almost  as  indis- 
pensable as  the  navi- 
gators and  engineers 
and,  therefore,  should 
be  paid  accordingly. 
Organization,  how- 
ever, has  probably 
been  the  greater  fac- 
tor in  this  change  of 
affairs.  The  United 
Radio  Telegraphers’ 
Association  is  doing  a 
great  deal  toward  the 
improvement  of  the 
operator’s  lot.  For 
that  reason  it  is  not  a 
bad  idea  to  join  it  at 
the  very  start. 

There  is,  of  course, 
a great  divergence  as  ‘ 
to  the  quality  and  va- 
riety of  the  food  and 
accommodations  given 
operators  by  various 
steamship  companies. 
On  some  vessels  the 
operator  is  housed  in  p large  roomy  cabin 
close  to  his  operating  room,  and  usually  on 
the  top  deck — a desirable  position  for  a 
quick  exit ! On  some  of  the  older  vessels 
the  sleeping  quarters  of  the'  operators  are 
below  decks.  Invariably,  however,  the  oper- 
ating and  sleeping  rooms  are  combined  in 
the_  same  superstructure  on  the  top  side,  as 
it  is  recognized  that  the  radio  apparatus 
should  be  the  last  part  of  a ship  to  slip  be- 
neath the  waves  after  an  accident. 


This  Is  the  Way  Things  Look  Inside  a Ship’s  Radio  Cahin.  In  This  Case,  You  See  a Pioneer  Operator,  Mr. 
E.  D.  Prey,  Waiting  for  an  “SOS”  on  Board  the  Palatial  S.S.  “Abangarez.”  By  Way  of  Instruments,  the 
Famous  “Double  Decker”  or  “I.P.76”  Receiving  Tuner  May  Be  Seen  to  the  Extreme  Left,  No.  Young  Man, 
the  Desk  Telephone  on  Top  of  the  Tuner  Does  Not  Connect  to  Shore  Stations  but  Is  for  Direct  and  Instant 
Communication  to  the  Vessel’s  Navigating  Bridge. 


The  greater  part  of  the  steamship  com- 
panies supply  the  best  quality  of  food  and 
quarters  for  the  crews  of  their  vessels  and 
do  their  utmost  to  make  the  men  contented, 
so  that  they  will  remain  on  the  same  ship 
trip  after  trip.  On  the  large  passenger 
ships,  the  radio  men  eat  their  meals  in  the 
saloon  with  the  passengers,  in  some  cases 
presiding  at  the  head  of  their  own  par- 
ticular tables,  as  do  the  Captains,  Chief 
Engineers,  Pursers  and  Doctors. 

There  are,  however,  one  or  two  lines 
which  are  notoriously  bad  providers  in  the 
matter  of  food.  Then  again  it  is  sometimes 
a hit-or-miss  affair,  depending  upon  the 
ability  of  the  Chief  Steward  and  his  knowl- 
edge in  purchasing  the  necessary  quality 
and  quantity  of  food  supplies. 

I shall  never  forget  a seventeen  day  voy- 


age on  a diminiifiira  tramr, 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency 
of  the  apparatus.  To  increase  the  interest  of  this  department  we  make  it  a rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner. 
Dark  photos  preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  “Honorable  Mention.”  Address 
the  Editor,  “With  the  Amateurs”  Dept. 
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apparata,  mostly  constructed  by  myself 
from  articles  and  plans  found  in  Science 
& Invention  magazine  and-  Radio  News. 

The  photos  are : my  mechanical  and 

electrical  department ; a view  of  an  oscil- 
lation transformer  made  of  copper  tub- 
ing and  porcelain  knobs ; a receiving  ap- 
|)aratus  showing  a two-step  amplifier  and 
crystal  detectors;  a discharge  from  a 
10-inch  induction  coil  showing  my  hand 
in  the  spark  (double  exposure)  ; and  the 
“wheel  of  mystery”  is  a musical  appara- 
tus which  displays  colored  pictures  when 
in  motion.  It  consists  of  a Bakelite  disc 
inch  thick  and  18  inches  in  diameter 
and  the  music  is  produced  by  sparks 
jumping  thru  different  series  of  perfora- 
tions on  the  disc.  The  picture  is  seen 
from  the  sparks  in  a parabolic  reflector 
behind  the  disc,  and  for  each  different 
tone  made,  a light  of  a different  angle 
strikes  the  reflector,  and  as  the  tones  are 
consecutive,  a very  weird  effect  is  pro- 
duced. I rigged  up  a number  of  army 
mess  kits  “strung  up”  like  violins,  and 
each  instrument  giving  a different  note. 
The  tones  are  produced  by  little  magnetic 
hammers  on  the  finger-boards,  and  all 
instruments  are  controlled  by  one  keyboard  having  21  keys ; 
these  keys  also  operate  the  high  tension  switches  which  send 
the  sparks  thru  the  Bakelite  disc.  Both  instruments  cannot 
be  played  simultaneously,  because  the  motor  driving  the  disc 
is  run  by  direct  current  from  a Delco  farm  lighting  system, 
and  the  speed  is  not  constant,  therefore  changes  in  pitch  and 
accompanying  discords  occur,  but  they  produce  good  “jazz” 
music  when  played  together,  neither  instrument  being  practi- 
cal because  their  tones  are  not  very  loud  or  distinct. — 
Clarence  Glasman,  Russell,  Manitoba,  Canada. 


WHO  said  that  a fellow  living  in  the  wilds  of  Canada 
couldn’t  keep  up  with  the  World  of  Science?  Here  is 
proof  that  we  have  all  the  latest  gogs  for  making 
gasoline  and  sugar.  _ ■. 

I indulge  in  all  branches  of  science  and  have  considerable 


As  I am  an  Amateur,  my  radio  set  is  natural- 
ly the  work  of  an  amateur.  It  consists  of 
a home-made  cabinet  with  two  variable 
condensers,  one  comprising  43  plates  and  the 
other  17.  It  is  also  equipt  with  a set  of  Holtzer- 
Cabot  phones,  one  Marconi  V.T.,  and  an  Audio- 
tron  bulb.  I can  use  either  one  by  throwing  the 
four  switches  that  can  be  seen  on  the  cabinet, 
also  one  rheostat  and  one  receiving  transformer 
with  a wave  length  of  3,600  meters. 


My  transmitting  set  consists  of  a K.W. 
Blitzen  transformer,  one  Sajiville  rotary  gap, 
— -'-'■■'J»ting  transformer,  one 
ding  condensers  and  a 


alsQ  includes  one  tele- 
iiite.nd  to  use  shortly, 
V 'working. — A.  E.  C. 
Detroit,  Mich. 
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Special  Laboratory  Prize  $10.00 


Home-Made  Violin  — Fine 
Example  of  Wood-cralt. 


A Peek  into  the 
Chemical  Laboratory. 


The  Complete  Radio  Lab- 
oratory. 


View  at  Right 
Shows  Astronom- 
i c a I Cameras 
Constructed  b y 
the  Author.  Left- 
Hand  Photo — One 
of  the  Excellent 
Micro  - Photographs 
Taken  by  Mr.  Horn. 


I PRESENT 
herewith  sev- 
eral photos  of 
my  laboratory. 
The  latest  addi- 
tion to  my  ap- 
paratus is  _ the 
radio  station, 
the  call  letters 
of  which 
are  9 A-  / 


In  addition  to 
the  above  I have 
B.  and  L, 
microscope  with 
four  objectives 
of  1.9  to  32  mm. 
focal  length. 

Also  a lantern 
slide  projec- 
tor and  400 
of 


slides 


Astronomical  Photo  by  the  Author.  i 


I 8V>  Inch  Reflecting  Telescope 

I mr.4'  \ 


shop 


JA.  The  A 
sending 

apparatus  com- 
prises a yi  K.W. 

Acme  transformer, 
rotary  spark  gap,  four 
sections  of  Murdock 
moulded  condenser,  brass 
ribbon  oscillation  trans- 
former and  necessary  ac- 
cessories such  as  hot 
wire  ammeter,  key  and 
switches.  With  full 


my  own 
making, 
including  150 
astronomical  sub- 
jects. The  work- 
includes  the  usual 
assortment  of  carpenter 
and  machinists’  tools  as 
well  as  home-made  wood 
lathe.  I am  now  finish- 
ing my  second  violin,  the 
construction  of  which  is 
a task  I recommend  to 


ELDEN  F.  HORN. 


power  and  loose  coupling  this  will  put  two  School  of  which  I am  a graduate,  class  of  anyone  caring  to  do  neat  and  accurate  work, 
amperes  in  the  aerial,  which  is  a small  four-  1916.  rr»i  on  PHOxor-RAPHV 

wire  inverted  “L”  affair.  In  inorganic  chemistry  I have  prepared  . • , , 

For  receiving  I use  honeycomb  coils,  a BeO  from  the  mineral  beryl,  Zr  (SO^jz  , My  photographic  equipment  includes  a 
three-step  audio  frequency  amplifier  and  from  the  mineral  baddelayite,  etc.  For  the  x 4^  Graflex  with  a B.  and  L.  1 essar 
Baldwin  or  Brandes  ’phones.  “B”  battery  qualitative  determination  of  minerals  I use  of  F-4j4  opening,  also  a,  large  view  camera 
is  of  the  regular  lead  plate  storage  type  a blowpipe  almost  exclusively.  mostly  used  for  enlarging.  I have  taken 

with  pasted  plates.  I use  a Tungar  recti-  dabbles  in  -astronomy  --  too  "7Ti  autochromes,  which  is  one 

fier  for  charging  and  find  it  will  charge  ^ DABBLES  N ASTRONOMY,  TOO  of  he  best  color  processes  now  on  the 

satisfactorily  against  20  volts  of  the  “B”  lue  study  of  Astronomy  1 have  an  market,  ihe  present  plates  are  better  than 

battery  My  first  radio  station  was  put  up  8k2-inch  reflector  equatorially  mounted,  those  produced  before  the  war. 
in  1911,  but  was  dismantled  several  years  The  mounting  is  fastened  to  a concrete  pier  ttt  r,nxT  n- 

ago;  however,  as  has  been  remarked  before  top  of  the  brick  wall  of  ■c'5 

“they  always  come  back.’’  Much  of  the  the  house  a hole  having  been  cut  m the  ARE  SOUND  WAVES  VISIBLE? 
above  apparatus  is  home-made,  my  method  roof  to  allow  it  to  pass  thru  There  are  Considerable  interest  has  been  shown  of 
being  to  first  figure  out  all  sizes  and  then  two  slow  motions  and  circles  by  means  ot  late  with  respect  to  the  possible  visibility 
make  a half  size  drawing  with  all  details  which  an  object  is  easily  found  if  you  have  of  sound  waves.  A French  scientific  jour- 
stinwn  then  fnllowinc  this  drawing  ex-  its  correct  position.  An  old  phonograph  nal  relates  some  curious  incidents  which 
actly  in  the  shop.  motor  is  used  to  drive  the  telescope  in  right  seem  to  indicate  that  such  waves  are  some- 

^ ‘ ascension,  the  only  drawback  being  that  it  times  perceptible  to  the  eye.  A well-known 

THE  CHEMICAL  “LAB”  requires  rewinding  every  twenty  minutes,  authority  on  volcanoes,  Mr.  Ferret,  relates 

The  chemical  department  is  furnished  with  For  photographing  I have  two  large  por-  that  after  an  eruption  of  Vesuvius  he  has 

all  essential  apparatus  and  chemicals  for  trait  lenses  which  are  used  on  wood  box  hundreds  of  times  observed  the  appearance 
carrying  on  experiments  in  both  inorganic  cameras.  I have  ground  several  telescope  of  luminous  and  shadowy  arcs  above  the 
and  carbon  compound  chemistry.  During  mirrors  by  hand  including  a lOjZ-inch  of  crater  subsequent  to  explosions,  these  arcs 
the  war,  when  the  supply  was  cut  off,  I 54-inch  focal  length,  but  cannot  get  them  being  visible  before  the  arrival  of  the  sound 
made  my  own  developer,  starting  with  perfect;  hence  the  above  mirror  was  pur-  and  disappearing  rapidly.  “The  only  ex- 
phenol and  finishing  with  amidol.  All  of  chased.  At  present  I am  carrying  on  the  planatmn,’’  says  Mr.  Ferret,  “which  accords 
my  analysis  is  made  by  volumetric  methods  Saturday  night  program  of  the  Dearborn  with  the  characteristics  of  such  a phe- 
as  I have  no  balance.  A good  assortment  Observatory,  which  includes  measuring  nomenon  is  the  theory  that  we  are  here- 
of standard  flasks,  pipettes  and  burettes  are  double  stars  and  taking  parallax  plates,  concerned  with  visible  waves  of  sound, 
all  that  I use  outside  of  the  reagents.  The  Their  telescope  is  an  18j4-inch  refractor  whose  speed  of  propagation  corresponds  to 
reagents  were  standardized  at  Lane  High  of  high  quality.  that  of  sonorous  waves,’’ 
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Phonograph  Attachment. 

(1,344,186,  issued  to  Ralph  W. 

Morrison.) 

This  device  provides  for  a means 
of  causing  a constant  pressure  of  a 
phonograph  stylus  against  the  disc 
so  that  the  stylus  will  be  maintained 
in  the  groove  of  the  record,  regard- 
less of  the  inclination  of  that  record. 
An  electro-magnet  is  supported  from 
the  tone-arm  or  any  other  suitable 


way  and  acts  upon  a cross-arm  of 
the  stylus,  causing  a pressure  which 
can  be  regulated  by  a rheostat.  In 
this  way  the  device  will  be  seen  to 
be  a particular  advantage  in  in- 
stances where  the  grooves  of  a 
record  are  shallow  or  where  the 
stylus  is  in  the  habit  of  jumping 
from  one  groove  to  another. 


Potato  Bug  Trapping  Machine. 

(1.344,119,  issued  to  James  Monro 
Drake.) 

Altho  this  device  is  almost  human, 
it  is  indeed  very  simple.  A small 
wagon-like  device  is  run  over  the 
potato  vines  whereupon  two  sliding 
mechanisms  lift  the  foliage  up  and 
shake  the  plant,  dislodging  the  bugs. 
These  bugs  can  neither  fly  away,  be- 
cause they  would  be  trapt  in  the 
top  portion  of  the  machine,  nor  can 
they  escape  and  the  bugs  finally  find 
themselves  sliding  on  to  an  endless 
band,  and  as  the  cart  moves  along 
the  bugs  are  crushed  between  the 
two  rollers,  thus  ending  their  tuber- 


ous existence  by  helping  to  fertilize 
the  ground  when  they  are  thrown 
from  the  machine  dead.  A flapper- 
like arrangement  does  the  shaking 
of  the  plants. 


Electric  Deaf-Phone. 

(1,343,717,  issued  to  Earl  C.  Hanson.) 

The  inventor  of  this  telephone  ap- 
paratus for  the  deaf  has  realized 
another  of  the  features  to  which 
audions  can  be  put.  In  addition  to 
using  tbe  regular  apparatus  for  deaf 
people  which  ordinarily  consists  of  a 
carbon  ball  transmitter  and  tele- 
phone receiver,  together  with  the 
necessary  batteries,  he  has  incorpo- 
rated a small  induction  coil,  the  sec- 
ondary of  which  goes  to  the  grid  of 
a vacuum  valve.  The  plate  poten- 
tial then  passes  thru  an  amplifying 
transformer,  thru  a second  valve  and 
thence  thru  head  phones,  thus  am- 
plifying incoming  voice  waves  con- 
siderably. 


Combination  Talking  and  Moving 
Picture  Machine. 

(1,345,128,  issued  to  Pierre  T.  L. 
Champeix.) 

This  apparatus  is  for  the  purpose 
of  presenting  animated  pictures 


formed  by  sections  of  an  illustrated 
band  and  a means  of  synchronizing 
the  presentation  of  the  pictures  with 
a phonograph  thru  mechanical  means. 
It  consists  of  a frame-work  having  a 
number  of  horizontal  or  vertical 
transparent  bands  separated  from 
each  other  by  two  thicknesses  of 
“picture”  bands  and  illuminated 
from  behind.  This  picture  band  is 
movably  mounted  and  its  movement 
is  accomplisht  by  means  of  per- 
forations along  the  edges,  much 
like  moving  picture  film.  A phono- 
graph placed  in  the  base  of  the  in- 
strument can  be  regulated  by  a dif- 
ferential mechanism  and  a device 
for  locking  the  movable  picture  in 
place  is  also  added.  In  this  way 
one  scene  comes  into  view  and  will 
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remain  there  for  a short  space  of 
time  until  released,  when  the  entire 
band  moves  the  distance  of  the  hori- 
zontal or  vertical  slats,  and  a new 
scene  comes  into  view.  The  device 
is  similar  to  the  “moving  pictures” 
printed  on  strips  of  paper  which  are 
sometimes  to  be  won  m prize  bags 
and  certain  brands  of  popcorn,  ex- 
cept that  it  is  built  on  a much  larger 

scale.  

Electric  Impulse-Motor. 
(1,347,002,  issued  to  Marie  Emile 
Alfred  Baule.) 


This  is  one  of  the  cleverest  electric 
motors  which  has  yet  come  to  our 


attention  for  simplicity  and  the  re- 
markable number  of  unique  features. 
It  consists  of  three  electro-magnets 
arranged  120  degrees  apart,  the  cores 
of  which  communicate  with  a crank- 
pin  on  the  driving  shaft.  The  mov- 
able cores  of  these  electro-magnets 
are  composed  of  plates  insulated 
from  each  other  and  arranged  so 
that  when  the  core  is  out  the  cur- 
rent will  flow  thru  the  solenoid 
itself,  but  the  moment  that  the  core 
is  fairly  well  attracted  by  tbe  electro- 
magnet, a resistance  is  automatically 
inserted  which  diminishes  the  amount 
of  current  in  the  solenoid,  and  there- 
fore gives  an  equal  pull  instead  of 
the  much  stronger  pull  generally 
found  when  an  armature  closely  ap- 
proaches the  iron  core  of  a solenoid. 
A commutator  excites  the  various 
core  magnets  in  order. 


Telephonic  Apparatus. 

(1,345,049),  issued  to  Maximilian 
Weil.) 

The  following  invention  is  for  the 
purpose  of  eliminating  telephone 


booths,  etc.,  so  that  conversation  can 
be  carried  on  in  private  without  the 
inconveniences  of  a booth.  It  con- 
sists of  a special  transmitter  adapted 
to  fit  the  user’s  mouth  while  tele- 
phoning, and  the  voice  then  passes 
thru  a series  cf  labyrinths,  which 
eliminates  air  pressure  and  also 
minimizes  reflecting  echo  and  other 
sound  waves,  whereupon  it  impinges 
on  a diafram.  From  this  diafram 
the  sound  is  focust  upon  the  trans- 
mitter of  a regular  telephone,  from 
which  it  is  held  away  several  inches 
when  in  use. 


Telegraphy  Improvement. 

(1,339,550,  issued  to  Thomas  Bullit 
Dixon.) 

As  is  generally  known,  in  cables, 
particularly  submarine  cables,  great 
difficulty  is  experienced  by  opera- 
tors in  overcoming  the  low  time  pe- 
riod surges  due  to  earth  currents 


which  sometimes  upset  telegraphic 
communication  completely.  The  fact 
that  these  changes  are  of  low  time 
period  in  comparison  with  the  regu- 
lar signal  changes  has  induced  the 
inventor  to  place  two  cpils  in  the 
apparatus,  so  that  one  will  counter- 
act tbe  effect  of  tbe  other  and  yet 
they  will  in  no  way  interfere  with 
regular  reception  of  signals,  either 
those  recorded  by  the  galvanometers 
or  siphon  pens,  or  those  received 
thru  relays. 


Apparatus  for  Conducting 
Experiments. 

(1,338,967,  issued  to  Reuel  W.  Ben- 
nett and  Elmer  M.  Jones.) 

This  apparatus  is  designed  for  per- 
forming a large  variety  of  experi- 
ments for  use  in  class  rooms,  etc., 
and  can  _ be  used  with  little  or  no 
modification  by  the  experimenter  to 
perform  various  experiments,  quickly. 
It  consists  of  a flask  with  a side  tube 
tbereon,  having  a stop-cock,  and  is 


provided  with  a compressible  bulb, 
a manometer  and  thermometer,  and 
also  if  desired,  a drying  tube  and 
a separatory  funnel,  any  or  all  of 
which  can  be  used  at  the  same  time, 
■rbe  inventor  then  shows  the  addi- 
tional apparatus  used  in  determining 


the  hydrogen  equivalent  of  metals; 
the  percentage  of  oxygen  in  air;  the 
weight  of  gases;  tbe  amount  of  car- 
bon dioxid  in  baking  powder;  and 
the  absorption  of  ammonia  by  water, 
etc. 


Electric  Switch. 

(1,336,455,  issued  to  Clifford  L. 

White.) 

We  have  in  this  patent  a very 
clever  switch  which  promises  to  take 
tbe  place  of  the  ordinary  double- 
pole, double-throw  type  and  is  par- 
ticularly adapted  to  control  branch 
circuits.  A novel  feature  of  it  is 
that  it  is  simplicity  in  the  extreme, 
and  the  fact  that  it  operates  by  a 
very  easily  controlled  turn  of  the 
knob  moving,  in  this  way,  the  blades. 
The  radial  arms  or  switch  blades  are 


made  out  of  one  piece  of  brass  or 
other  material  bent  upon  itself,  so 
that  its  major  portions  lie  in  contact 
with  each  other.  The  shorter  blade 
makes  contact  with  a bar  and  the 
longer  blade  with  the  switch  points. 


Electric  Sight-Controlling 
Mechanism. 

(1,343,003,  issued  to  Robert  V. 

Morse.) 

This  mechanism  is  for  the  sight- 
ing of  anti-aircraft  guns  and  par- 
ticularly for  continuously  readjust- 
ing the  sight  range  of  elevation,  as 
the  angle  of  position  of  the  enemy 
aircraft  changes  as  it  flies.  It  con- 
sists of  a si^t  mechanism  which  is 
automatically  controlled  by  a motor, 
after  the  initial  altitude  has  been 


transmitted  to  the  gun  by  the  officer 
in  charge.  A gage  is  then  set.  From 
the  bottom  part  of  this  gage  are  two 
long  brushes  which  automatically 
connect  a series  of  curved,  angular 
copper  segments  to  a battery  making 
one  side  above  the  pointer  of  the 
gage  positive,  and  the  other  side  a 
negative  potential.  A brush  upon  the 
sight  telescope  then  allows  the  mo- 
tors to  be  kept  in  constant  opera- 
tion. Contact  on  one  side  would 
cause  the  motors  to  turn  to  the  right, 
and  contact  on  the  other,  because  of 
difference  in  polarity,  causing  the 
motors  to  turn  to  the  left,  thus 
either  elevating  or  lowering  tbe  gun 
and  sight  mechanisms  and  making 
tbe  device  entirely  automatic.  In 
this  way,  when  once  the  altitude  of 
the  enemy  aircraft  is  obtained,  the 
gunners  are  not  confused  by  the 
rapidly  changing  range. 
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And  the  Kids  Wanted  To  See  the 
“Fireworks”. — While  riding  on  a train  one 
day  I saw  a man  wearing  handcuffs.  Be- 
side him  sat  his  wife. 

Soon  she  said  to  him,  “John,  shall  I 
bring  the  children  down  to  see  you  elec- 
trocuted ?” 

The  man  looked  astonisht  and  said, 
“You  ought  to  be  ashamed  of  yourself 
suggesting  such  a thing.” 

“That’s  just  like  you,”  she  remonstrated ; 
“you  never  did  want  the  children  to  enjoy 
themselves.” — Max  L.  Goldstein. 


What’s  the  Citrate  of  Magnesia? — 

Violet:  I see  where  nitrates  have  gone  up 
in  price. 

Ray:  What  do  I care?  We  never  tele- 
graph anywhere. — Theo.  R.  Williams. 

VLXy  

He  Ought  to 
Move  Into  the 
4th  Dimension — 

Chug-Chug ! 
Br-r ! Br-r-r-r- ! 
Honk!  Honk! 

The  pedestrian 
paused  at  the  in- 
tersection of  two 
busy  cross- 
streets. 

Helooked 
about,  ♦ A motor-car  was  rushing  at  him 
from  one  direction,  a motorcycle  from  an- 
other, a steam  truck  was  coming  from  be- 
hind and  a taxicab  was  speedily  approach- 
ing. He  looked  up  and  saw  directly  above 
him  an  airship  in  rapid  descent. 

There  was  but  one  chance.  He  was  stand- 
ing upon  a manhole  cover.  Quickly  seizing 
it,  he  lifted  the  lid  and  jumped  into  the  hole 
— just  in  time  to  be  run  over  by  a subway 
train. — John  C.  Batchelor. 


We’ll  All 
Want  On  e — 

— “I’ve  an  in- 
vention at  last 
that  will  mean  a 
fortune !” 

+ “What  is  it 
this  time?” 

— “Why,  it’s 
an  extra  key  for 
a typewriter. 

When  you  don’t 

know  how  to  spell  a word,  you  hit  this 
key,  and  it  makes  a blur  that  might  be  an 
e,  an  a,  or  almost  anything  else !” — Joseph 
F.  X.  Prestia. 


We  Simply  Can’t  Down  These  “Cur- 
rant” Jokes! — Anode — “What  is  the  dif- 
ference between  a Direct  Current  Dynamo 
and  a currant  bush  ?” 

Cathode — “Search  me.” 

Anode — “The  dynamo  produces  direct 
current,  and  the  currant  bush  produces  cur- 
rants direct.” — Bcnncznllc  Bcrtolct. 


And  Both  Are  Very  Fragile. — Love  is 
like  a photographic  plate — it  takes  a dark 
room  to  develop  it. — A.  G.  Kalmbach. 


The  Worst  Yet! — To  prove:  That  a 

piece  of  writing  paper  equals  a lazy  dog. 

Proof:  A piece  of  paper  = an  ink-lined 
plane. 

An  inclined  plane  = a slope  up. 

A slow  pup  = lazy  dog. — Ralph  E.  Car- 
son, 


But  Did  He  Count  Them? — Teacher: 
What  is  a kilometer? 

Pupil  : A hundred  feet. 

Teacher  : Oh,  no,  that  would  be  a centi- 
pede  ! — Ralph  E.  Carson. 


Probably 
“Matched” 
Each  Other. — 

“What  caused 
the  fire  in  the 
match  factory?” 
“There  was 
some  friction,  I 
believe,  between 
the  heads  of  the 
departments.”  — 
/.  If'.  Case. 


Why  Didn’t  the  Car  Burr  Ate  ’Er? — 

“I  had  the  devil  of  a time  with  mj'  Ford 
last  night.  I got  awfully  ‘cranky’  with  it 
and  when  I gave  it  the  gas  it  thought  it 
was  laughing  gas,  I guess,  for  it  just  splut- 
tered. The  engine  kicked  because  the  timer 
didn’t  have  time  to  help  the  spark  plug, 
which  was  ‘broke,’  and  wouldn’t  give  a 
scent  if  the  exhaust  was  exhausted  waiting 
for  the  radiator  to  get  ‘rady.’  Anyway,  the 
bearings  couldn’t  bear  it  because  the  axles 
held  up  ‘the  chassis’ ; and  the  transmission 
forgot  its  mission,  when  the  gears  got 
‘shiftless’  after  finding  out  that  the  wheels 
were  tired.  And  so  I decided  to  retire, 
too !” — Carleton  Earmer. 
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I jokes  accepted  and  pub-  \ 

I lisht  here  are  paid  for  at  | 

I the  rate  of  one  dollar  each,  | 

I besides  the  first  prize  of  three  dol-  | 

1 lars  for  the  best  joke  submitted  each  f 

I month.  In  the  event  that  two  peo-  | 

I pie  send  in  the  same  joke  so  as  to  | 

I “tie”  for  the  prize,  then  the  sum  of  | 

I three  dollars  in  cash  will  be  paid  to  | 

I each  one.  | 

TiiniimiiiniiiiJiimiiiimiiiiiiiiiiiiiiiinmiiiiiiiiimiiuiimniiiiiimimiiiniiiiiiiiiiimiiniiiMmtiiiiiiiimiiiiiir 

Easy  Marks  Must  Be  Fingerprints. — 

“A  man’s  boot  marks  on  the  roadway  are 
called  footprints,  aren’t  they? 

“Yes.” 

“Well,  what  would  you  call  the  marks 
of  a motor  car?” 

“Oh,  autographs,  of  course.” — C.  Spur- 

row.  

And  Chemistry  Won’t  Be  Repaid.- 
“We  owe  a great  deal  to  chemistry." 

“Yes,  indeed.  For  instance,  to  chemistry 
we  owe  a great  many  of  our  blondes.” — G. 
H.  Roskein, 


And  It  Makes  a Bad  Scent. — Ikey 
(looking  up  from  his  book) — “Fader,  what 
is  der  meaning  of  ‘Vortex’?” 

Father — “Vy,  Ikey,  don’t  you  know? 
Dat’s  der  extra  cent  vat  dey  charge  on 
movies  und  ice  cream  ‘Cohns’.” — Harry  L. 
Moody. 

And  Dew 
Drops. — Struck 
by  the  notice 
“Iron  Sinks”  in 
a hardware  shop 
window,  a wag 
went  inside  and 
said  that  he  was 
perfectly  aware 
of  the  fact  that 
“iron  sank.” 

Alive  to  the  oc- 
casion, the  smart  shopkeeper  retaliated : 
“Yes,  and  time  flies,  but  wine  vaults, 
sulfur  springs,  jam  rolls,  grass  slopes,  mu- 
sic stands,  Niagara  Falls,  moonlight  walks 
and  holiday  trips,  scandal  spreads,  standard 
weighs,  India  Rubber  Tires,  the  organ 
stops,  trade  returns,  and — ” 

But  the  visitor  had  bolted.  After  col- 
lecting his  thoughts  he  returned,  and  show- 
ing his  head  at  the  doorway,  shouted : 

“Yes,  I know,  and  marble  busts!” — John 

Bigenwald.  

The  Dy(e)ing  Lover. 

I love  thee,  blue-eyed  sweetheart.  Be  mine! 
Dibromocresosulphonaphthalein ! 

Thine  eyes,  blue  as  the  sky,  tint  divine, 
Tetrabromphenosulphonaphthalein ! 

I'll  dye  a Parisian  blue  if  you  decline. 

Oh,  dibromthymoesulphonaphthalein ! 

— Harry  L.  Moody. 


He  was  En-light-ened. — During  a flood 
a few  years  ago  the  river  reached  the 
power  plant  about  3 a.  m.,  cutting  off  the 
power. 

The  operators  in  the  telephone  exchange 
called  the  wire  chief,  who  started  to  the 
office  in  his  flivver,  and  found  his  lights 
out.  Before  reaching  the  office  he  was 
stopt  by  a police  officer,  who  askt  him 
why  he  had  no  lights.  Doing  a little  quick 
thinking,  he  told  the  officer : 

“Of  course,  my  lights  are  out,  the  juice 
is  out  all  over  town.” 

The  officer  studied  a minute  and  said : 
“By  golly  that’s  so,  go  ahead.” — H.  M. 
Palmer. 


Sure!  The  Equator  Is  in  Africa. — 

Teacher — “What  is  the  equator,  Johnny?” 
Johnny — “The  equator  is  a menagerie 
lion  running  around  the  center  of  the 
earth.” — N.  Back, 


One  on  the  Prof. — Professor,  explain- 
ing the  movements  of  heavenly  bodies — 
“Perhaps  it  will  be  clearer  Jf  I let  my  hat 
represent  the  moon.  First  is  there  a ques- 
tion  ?” 

Pupil:  “Is  the  moon  inhabited?” — Ken- 
neth Purdy.  

He  Ought  to 
Evaporator. — 

“This,”  said 
he,  “is  the  engine 
boiler.” 

“But  why  boil 
the  engines?” 
said  the  sweet 
young  thing. 

“To  make  the 
engine  tender,” 
he  answered 
gently 

— A.  Tzatzhen. 


And  at  25 
Miles  He  Gets 
Rattle  d. — “I 

don’t  need  any 
speedometer  o n 
my  Ford.  I can 
easily  tell 
speed.’ 


He  Was  Tickled  to  Death. — First  Boy  : 
“My  father  occupied  the  seat  of  applied 
Physics  at  Harvard.” 

Second  Boy  : "Dat’s  nothin’,  my  fader 

occupied  the  chair  of  applied  electricity  at 
Sing  Sing.” — B.  Rosenblatt,  Jr. 


my 


“How 
do  it?” 
“Well, 


do  you 
when  I 


go  10  miles  an 
hour  my  lamps  rattle,  when  I go  15  miles 
an  hour  my  fenders  rattle  and  at  20  miles 
an  hour  my  bones  rattle. — Dale  Hackley. 
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He’ll  Get  It  Coming  and  Going. — A 

certain  town  in  Nova  Scotia  receives  its 
electricity  by  high  voltage  transmission 
from  a coal  mine.  Each  pole  within  the 
town  limits  bears  the  following  notice : 
Danger — 66,000  Volts. 

Contact  with  any  one  of  these  wires  will 
prove  fatal. 

Any  person  tampering  with  these  wires  will 
be  prosecuted.— IF.  E.  Daindson, 


The  “Oracle”  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 


RECTIFYING  COMMUTATOR. 

(1061)  W.  H.  Rogers,  Turtle  Creek,  Pa., 
asks : 

Q.  1.  Several  questions  as  to  the  sala- 
bility of  a motor-driven  rectifying  com- 
municator. 

A.  1.  We  would  advise  you  as  follows 
concerning  the  rotary  converter  which  you 
propose : 

There  does  not  seem  to  be  anything  radi- 
cally new  in  the  scheme  you  outline  for 
rectifying  A.  C.  to  D.  C.  and  comprising  a 
multiple  segment  commutator  driven  by  a 
synchronous  A.  C.  motor  operated  from  the 
incoming  A.  C.  mains,  as  several  of  these 
machines  have  been  placed  on  the  market 
in  the  past  few  years. 

They  are  used  for  operating  motion  pic- 
ture projectors,  etc.,  where  a high  amper- 
age of  from  50  to  100  amperes  is  required. 
These  machines  have  been  advertised  in 
various  electrical  journals. 

This  type  of  rectifier  possesses,  as  you 
mention,  the  merit  that  only  a small  motor 
is  required  to  drive  the  commutator,  no 
matter  how  much  current  is  taken  from  the 
latter  device. 


EDISON  PRIMARY  CELL. 

(1062)  E.  I.  Abrams,  Chicago,  111.,  asks 
The  Oracle: 

Q.  1.  As  to  the  merits  of  the  Edison 
primar}^  battery  for  lighting  lamps. 

A.  1.  The  Edison  Primary  Battery  is 
excellent  for  lighting  six  volt  automobile 
lamps,  but  about  5 to  6 cells  connected  in 
series  will  have  to  be  used.  This  cell  can 
readily  be  refilled  bj'  renewing  the  elec- 
trodes and  the  electrolyte. 

It  can  be  used  steadil}'-  and  does  not 
deteriorate  to  any  appreciable  extent  when 
not  in  use.  The  voltage  of  these  cells  is 
very  low  (about  .9  volt  usually),  altho  the 
output  runs  up  to  200  or  300  ampere- 
hours  for  each  cell. 


PECULIAR  TRANSFORMER  AND 
SPARK  COIL  EFFECT. 

(1063)  Thomas  S.  Parker,  Palestine, 
Texas,  writes  this  department: 

Q.  1.  I have  just  obtained  a 2200-volt,  60- 
cycle,  closed-core  alternating  current  trans- 
former from  the  local  electric  light  company. 
It  steps  up  the  potential  from  110  volts  to 
2,200  volts.  It  is  a transformer  which  has 
both  primary  and  secondary  enclosed  in  the 
core. 

With  it  connected  up  as  shown  in  the 
diagram  I was  able  to  obtain  a yi-'mch 
spark.  As  you  see,  the  spark  coil  only  gives 
^-inch  spark,  and  I want  to  know  if  there 
is  any  advantage  obtained  in  this  way  for 
use  on  a wireless  transmitter,  or  will  the 
transformer  cut  down  the  voltage  of  the 
spark  coil  to  where  it  will  be  only  2,200 
volts  ? 

Could  this  transformer  be  used  for  wire- 


less if  it  was  connected  with  a 110-volt  line, 
60  cycles,  alternating  current? 

I connected  a bell  in  series  with  six  dry 
cells  and  connected  the  wires  to  the  trans- 
former, and  obtained  a good  loud  spark  at 
the  secondary  terminals ; a fact  which  I 


Peculiar  Arrangement  of  Spark  Coil  and 
Step-Up  Transformer,  Which  Yielded  a 
Larger  Spark  Than  the  Usual  One  Produced 
by  the  Spark  Coil  Alone.  A Freak  Condition 
It  Is  Thought  by  the  Editor. 


able  from  the  secondary  output  of  the  spark 
coil  originall3^ 

The  transformer  you  have  rated  at  2,200 
volts  at  the  secondary  is  too  low  for  any 
ordinr.rj'  type  of  wireless  tr-ansmitter  as 
about  8,000  to  10,000  volts  at  least  is  in- 
variably used  to  charge  a glass  plate  or 
other  form  of  condenser  for  wireless  trans- 
mission. The  experiment  you  made  by  using 
a vibrating  bell  in  series  with  six  dry  cells 
to  the  primary  of  the  transformer  and  ob- 
taining thereby  a good-sized  spark  at  the 
secondary',  is  nothing  so  unusual. 

There  are  a number  of  different  radio  sets 
as  well  as  ozone  transformer  outfits  in 
which  a vibrating  interrupter  is  used  in  the 
primary  circuit  for  locations  where  direct 
current  is  available.  But  for  radio  work  the 
spark  gap  must  be  synchronously  attuned 
with  the  primary  interrupter  and  moreover, 
the  interrupter  should  be  made  in  the  form 
of  a commutator  with  two  or  more  seg- 
ments, as  described  recently  in  Radio  News 
and  also  several  months  ago  in  the  Radio 
Department  of  Science  and  Invention. 


thought  impossible  with  an  alternating  cur- 
rent transformer. 

The  bell  was  acting  as  an  interrupter  and 
I obtained  a good  loud  spark  with  the  direct 
current,  which  same  is  considered  impossi- 
ble with  an  alternating  current  transformer ; 
nevertheless  it  worked,  and  would  even 
charge  a Leyden  jar  to  the  extent  that  it 
could  be  heard  all  over  the  house  and  out 
in  the  yard.  The  jar  was  a little  larger  than 
one  pint.  How  do  you  account  for  these 
facts  ? 

A.  1.  In  regard  to  the  operation  of  a 
spark  coil  in  conjunction  with  a step-up 
transformer  of  a closed-core  type,  our  opin- 
ion is  as  follows : What  you  have  done  is 
apparently  this : You  have  taken  several 

thousand  volts  secondary  output  from  your 
spark  coil  and  passed  this  thru  the  primary 
of  a transformer.  The  transformer  thus 
should  raise  this  current  of  several  thousand 
volts  to  twenty  times  its  value,  if  the  trans- 
former was  wound  to  stand  this  voltage. 

Frankly  speaking,  our  idea  of  this  whole 
matter  is  that  the  secondary'  current  from 
the  spark  coil  at  several  thousand  volts  po- 
tential has  simply  “walked”  thru  the  trans- 
former, or  at  least  jumped  thru  it  by  some 
peculiar  freak,  managed  to  induce  a some- 
what higher  potential  in  a part  of  the  sec- 
ondary winding,  perhaps,  and  produced  in 
consequence  the  one-half-inch  spark  which 
you  describe. 

Of  course,  the  whole  matter  sums  up  as 
follows : Whether  or  not  such  an  arrange- 
ment was  practicable,  electrically  speaking, 
you  could  not  gain  any  power  in  this  way, 
as  every  time  the  current  passes  thru  an- 
other piece  of  apparatus  there  is  a loss  of 
efficiency  of  transformation.  That  is  to  say, 
while  the  voltage  might  be  higher,  as  mani- 
fested by  the  spark  after  the  current  has 
past  thru  the  transformer,  the  strength  of 
the  current  or  amperage  would  be  less,  and 
the  wattage  less  than  that  resulting  or  avail- 


AUDION AS  AN  AID  TO  HEARING. 

(1064)  Miss  Belle  Henry,  St.  Paul, 
Minn.,  writes : 

Q.  1.  I have  been  much  interested  in 
“The  Versatile  Audion”  in  your  February 
issue. 

Not  being  a scientist  the  information  on 
the  audion  was  new  to  me  and  seems  very 
wonderful. 

But  the  use  which  immediately'  occurred 
to  me,  to  which  it  might  possibly  be  put, 
is  not  mentioned.  That  is,  in  connection 
with  the  electrical  instruments  for  the  deaf. 
These  instruments  now  are  only  partially 
successful  but  would  be  wonderful  if  they 
could  be  perfected  to  take  the  place  of 
normal  ears. 

A.  1.  There  is  one  application  of  the 
audion  as  an  aid  to  hearing  for  the 
deaf  which  comes  to  mind  at  the  present 
time,  which  uses  its  amplifying  properties 
when  used  in  conjunction  with  a micro- 
phone or  sound-detecting  instrument,  to- 
gether with  the  telephonic  receiver  or  re- 
producer. When  a two-stage  audion  am- 
plifier comprising  two  vacuum  bulbs  is 
suitably  connected,  the  sound  picked  up  by 
the  microphone  will  be  of  course  wonder- 
fully intensified  when  reproduced  in  the 
receiver  attached  to  the  ear. 

A very  interesting  article  entitled  “The 
Physiophone”  appears  in  the  April  issue, 
and  this  covers  a new  scheme  for  putting 
music  into  undulating  electric  currents 
which  are  taken  thru  metal  handles  into 
the  body,  and  it  is  pointed  out  in  the  article 
in  question  that  even  deaf  mutes,  who 
have  never  and  can  never  hear  orally  thru 
the  ear,  may  indeed  be  able  to  “feel”  or 
“hear”  indirectly,  as  we  might  say,  the 
rhythm  and  beauty  of  music,  and  also  for 
that  matter  the  spoken  word  or  speech. 
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Draftsman’s  Complete  Outfit 


Bennett  Wetlington  Cooke 

Preeident  of  the  Coyne  Trade  & Enginttf* 
ing  St'hoofa.  Leading  Educator  an4 
Trainer  of  High  Paid  Men* 


Everything  used  by  expert  draftsmen  given  you  absolutely  free.  Outfit  includes  "professional”  complete 
set  of  drawing  instruments  with  double  set  of  compasses  and  dividers  all  in  velvet  lined  case.  Drawing 
board,  T square,  two  triangles,  protractor,  universal  curve,  triangular  standard  scale,  water-proof  ink, 
pens,  pencils  and  all  accessories — furnished  you  free  in  this  expert’s  complete  outfit. 


Easy  to  Learn  at  Home 

from  Largest  School  of  Its  Kind  in  the  World 

The  Coyne  Home  Study  course  is  directed  personally  by  President 
Bennett  Wellington  Cooke.  He  guarantees  to  train  you.  Remember, 
the  Coyne  Trade  and  Engineering  Schools  is  the  largest  institution  of  its 
kind  in  the  world.  Students  come  from  all  over  the  world  to  get 
Coyne  training.  Why,  because  of  the  Coyne  Schools’  long  established, 
tremendous  reputation  for  successful  teaching  by  its  great  staff  of  ex- 
perts. Coyne  is  not  a “one  man”  school  but  a great  educational  insti- 
tution, 21  years  old,  an  acknowledged  leader  and  originator.  This  school, 
under  the  direction  of  President  Cooke,  originated  the  “Learn  by  Doing” 
method  now  endorsed  by  educators  everywhere.  Coyne  has  graduated 
thousands  of  successful,  prosperous  men  all  over  the  world.  You  can’t 
make  a mistake  if  you  write  for  the  Coyne  free  book.  Coyne  students 
say  every  minute  of  the  course  was  enjoyable.  Some  students  took 
good  positions  3 months  before  their  course  was  finished. 

Send  for  FREE  Book 

Mail  this  coupon  for  our  interesting  book,  “Drafting  the  Foundation 
of  Industry,”  sent  you  free.  It  explains  all  about  the  Coyne  home 
study  method  and  shows  you  how  to  become  a draftsman  in  the  quick- 
est and  easiest  way.  You  want  to  know  all  about  this  great  institution. 
Don’t  put  it  off.  Send  for  this  book  now.  It’s  absolutely  free,  no  obli- 
gation. It  contains  the  most  valuable  information  you  will  ever  get  in 
your  life.  Send  the  coupon  now. 

C!  T T? 

I w i 1 N JL» 

TRADE  & ENGINEERING  SCHOOLS 

Largest  Institution  of  Its  Kind  in  the  World 

39-51  East  Illinois  St.,  Dept.  1257,  Chicago,  III. 


Draftsmen  Make  $225.00 
to  $500.00  a Month 

There  is  a tremendous  demand  now  for  trained  draftsmen.  Em. 
ployers  are  competing  for  men  to  fill  positions.  There  will  be  no  let 
up  in  this  demand  for  many  years  to  come.  Now  is  the  time  to  get 
started.  Draftsmen  get  good  pay  from  the  very  start  and  can  work 
up  to  $500  a month  and  more.  Draftsmen  are  needed  everywhere. 
Once  you  are  trained  you  can  choose  your  own  business  and  work  in 
any  part  of  the  country  you  please.  Don’t  be  afraid  you  can’t  do  it, 
Coyne  training  makes  everything  easy  for  you. 

Cosme  student  L.  T.  Dubendorf  writes:  “Immediately  after  com* 
pleting  Coyne  course  I went  to  work  for  Armour  & Company.  Work 
was  easy  for  me.  Five  months  later  I accepted  a position  in  NewYork 
at  a large  increase  in  salary.” 


You  Can  Do  As  Well.  Start  Now 
Write  Today  for  Coyne  Free  Book 


S Coyne  Trade  and  Engineering  Schools 

* Department  1237,  39-51  East  Illinois  Street.  Chicago.  Illinois 

■ Dear  Sirs:— Please  send  me,  absolutely  free,  without  obligation,  your 

■ book,  “Drafting  the  Foundation  of  Industry,”  also  full  information  about 

■ the  Coyne  Home  Study  Course  in  Drafting. 

E 

■ Name 


Address.. 


.State.. 
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Who  Wants  These 
Boxing  Lessons  ? 

How  would  you  like  to  give  that  chap  who  thinks  he*s  a 
scrapper  the  surprise  of  his  life?  Wouldn't  it  be  great  if 
you  could  say  to  him,  “Come  on.  I'll  put  on  the  gloves  w’lth 
j’ou" — and  tiien  show  him  some  really  scientific  boxing! 

Or  suppose  you  are  attacked,  without  any  weapon  of 
defense  except  those  two  fists  of  yours;  wouldn’t  you  give 
anything  to  know  how  to  disable  your  opponent  with  a 
l)owerful  blow  or  jiu-jitsu  hold? 

You  can  learn  boxing  and  self  defense  in  your  own  home. 
Marshall  Stillman  is  the  first  man  to  successfully  teach 
boxing  by  mail.  Many  pupils  have  written  saying  that, 
after  the  first  few  lessons,  they've  outboxed  bigger  and 
heavier  opponents.  The  proof  of  the  pudding  is  that  the 
big  new  course  (6  books)  is  sent  on  free  10  day  approval. 
If  you  keep  it  you  pay  $5  in  complete  payment;  otherwise 
you  return  the  course,  and  that  settles  the  matter.  But 
you’ll  keep  it  all  right,  when  you  see  how  good  it  is. 

The  lessons  are  practiced  before  your  mirror,  lou  start 
with  simple  movements  such  as  holding  out  your  hand  for 
a coin,  the  breast  stroke  in  swimming,  etc.,  and,  before  you 
know'  it,  you  are  striking  heavy  blows,  guarding,  ducking, 
feinting,  side-stepping,  just  as  if  you  had  a real  opponent 
before  you.  Every  move  is  illustrated  with  pictures,  and 
the  type  is  large  so  that  you  can  practice  while  you  read. 

After  you've  thoroughly  mastered  the  fundamentals  you 
take  up  shadow  boxing.  Here  you  go  through  3 lively 
rounds  combining  such  scientific  blows  as  the  Bennie  Leon- 
ard Triple  Blow,  the  Jack  Dempsey  Triple  Blow.  etc. 

Then  follows  the  volume  on  “Boxing  Blows  and  Guards.  ’ 
Every  worth-while  blow  used  in  the  ring  is  fully  described 
and  posed  for  by  two  experts.  Following  each  blow  is 
the  guard  for  that  blow.  When  you  face  your  first  oppo- 
nent, you’ll  know  what  blows  to  use,  when  to  use  them,  and 
how  to  guard  against  the  blows  your  opponent  uses. 

Then  there's  a complete  set  of  daily  muscle-building 
e.xercises;  also  the  “Colon  Exercise,"  one  of  the  best  reme- 
dies for  constipation,  and  “Synthetic  Breathing."  a lung 
developer  and  aid  against  nervousness.  23  illustrations. 

To  complete  your  training  in  self  defense  you're  taught  15 
jiu-jitsu  holds  and  8 holds  in  standing  wrestling  for  use 
against  violent  attack — how'  to  disarm  an  opponent  with 
pistol,  dagger  or  club,  how  to  release  a strangle-hold,  etc. 
This  book  alone  contains  54  illustrations. 

There's  an  illustrated  article  on  Mass  Boxing,  showing 
how  to  teach  boxing  to  large  masses  of  men — an  article  on 
training — ^an  article  on  mental,  moral  and  physical  develop- 
ment. with  a short  criticism  of  sports  such  as  baseball, 
football,  swimming,  tennis,  etc. — a copy  of  the  International 
Sporting  Club  Boxing  Rules — and  a historj*  of  69  great 
boxers  with  their  pictures.  The  fact  that  there  are  2 46 
illustrations  in  the  course  tvill  give  you  an  idea  how  com- 
plete it  is. 

SEND  NO  MONEY 

Remember,  send  no  money — we’ll  send  the  books  on  tree 
approval.  So  simply  fill  out  the  coupon  and  mail  It  to  the 
Marshall  Stillman  Association,  Suite  E-110.  461  Fourth 
Avenue.  New  York  City. 

— — FREE  TRIAL  COUPON 

MARSHALL  STILLMAN  ASSOCIATION 
Suite  E-110,  461  Fourth  Avenue,  New  York 

You  may  send  me  on  approval  your  complete  course  in 
Boxing  and  Self  Defense  as  described  above.  I have  always 
been  faithful  in  paying  my  obligations,  and  I give  you  my 
pledge  that  you  may  feel  safe  in  trusting  me  as  agreed  and 
that  I will  either  return  the  course  or  remit  ?5  (Canada 
J6.  foreign  countries  $7)  in  10  days. 


Name 


Address 


Build  This  Car. 


This  nifty  little 
car  driven  by  gaso- 
line motor, 
can  be 
built  by 
boy. 
are 
n ished 
by  us  and 
are  very 
cheap, 
for  building 
price  list  of 
this  lad's  car. 
Toledo,  Ohio 


Send  for  a Complete  Catalog  of 

MASONIC  BOOKS 
Jewelry  and  Goods 

REDDING  & CO. 

Publishers  and  Manufacturers 

200  Fifth  Avenue,  N.  Y. 


M.  Lewis 
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THE 

DWARF 

SUM 

RED 

STAR 

A Giant  Red  Star  If  Drawn  to  Scale  Would  Be  Represented  by  a Circle  with  a Diameter 
About  Four  and  a Half  Times  That  of  the  Giant  Yellow  Star. 


) 


The  red  giants  of  class  ]M  probably  have 
densities  that  average  only  a few  millionths 
of  the  density  of  the  sun  while  their 
diameters  may  occasionally  be  as  great  as 
forty  million  miles.  On  the  other  hand, 
the  density  of  the  red  dwarf  stars  cannot 
be  much  greater  than  that  of  our  own  sun 
for  it  is  very  doubtful  whether  a body  much 
more  condensed  than  our  sun  would  be  in 
a gaseous  condition.  Moreover,  if  a dwarf 
star  were  as  dense  as  the  sun  and  con- 
tained only  a tenth  of  its  mass  or  quantity 
of  matter  it  would  be  a very  faint  object 
and  therefore  invisible  to  us  even  if  com- 
paratively near.  A dwarf  star  of  the  size 
of  Jupiter  or  Saturn  and  of  the  density  of 
the  sun  w’ould  have  such  a small  mass  that 
it  would  probably  be  practically  non-lu- 
minous.  Many  such  dark  suns  may  exist 
in  the  universe.  Jupiter  has  a density 
almost  exactly  equal  to  that  of  the  sun  and 
the  density  of  Saturn  is  less  than  one-half 
that  of  the  sun  and  both  are  non-luminous 
bodies  resembling  extinct  suns  rather  than 
planets. 

It  was  believed,  before  the  discovery’  of 
radio-activity,  that  the  radiation  of  the 
stars  was  supplied  solely  by  the  gravita- 
tional contraction  of  gaseous  bodies.  As- 
sume that  a giant  red  Cepheid  variable  of 
enormous  volume  and  very  low  density  be- 
gins to  contract  under  the  gravitational  at- 
traction of  its  parts.  According  to  the  law 
of  gases  as  it  contracts  it  grows  hotter 
and  its  radiations  become  more  intense.  It 
becomes  yellowish  in  color  as  its  tempera- 
ture rises  and  density  increases  and  at  the 
same  time  its  size  decreases.  As  it  becomes 
still  hotter  and  more  condensed  its  color 
changes  gradually  from  yellow  to  white  and 


Diagram  Showing  Relative  Sizes  of  the  Sun, 
a Super-giant  Red  Star,  and  the  Orbits  of  the 
Planets  Mercury,  Venus  and  Mars. 


then  to  bluish  white  and  its  density  in- 
creases still  further.  When  its  density  ap- 
proaches one-tenth  of  the  density  of  the 
sun,  however,  the  star  no  longer  behaves  as 
a perfect  gas  and  its  loss  of  heat  by  radia- 
tion begins  to  surpass  its  gain  of  heat  by 


BETELGEUSE 


' • Hlb 


RI6EL 


Outline  of  the  Constellation  Orion — With  the 
Exception  of  Betelgeuse,  Which  Is  a Giant 
Red  Star,  All  the  Stars  Shown  in  This  Group 
Are  Giant  Stars  of  the  Helium  Type,  Often 
Called  the  Orion  Type  Stars  Because  They 
Occur  in  Such  Profusion  in  This  Particular 
Constellation;  Rigel  Is  One  of  the  Super- 
giants  of  the  Universe,  Being  at  Least  One 
Thousand  Times  More  Luminous  than  the 
Average  Star  of  the  Helium  Type  or  One 
Hundred  Thousand  Times  More  Luminous 
Than  Our  Own  Sun. 


gravitational  contraction  and  it  gradually 
cools  off,  and  grows  dwarfish  in  size  and 
high  in  density,  going  thru  the  color  changes 
in  the  reverse  order  from  bluish  white  to 
white,  then  to  yellow,  orange  and  red.  On 
this  hypothesis  the  existence  of  the  two 
groups  of  dwarfs  and  giants  in  each  spec- 
tral class  can  be  accounted  for  and  the 
order  of  stellar  evolution  as  outlined  by 
Russell  is  from  diffuse  giant  red  stars  thru 
orange,  yellow,  yellow-white,  and  white 
giant  stars  successively  to  the  hottest  type 
of  stars,  the  blue  helium  stars,  which  stage 
can  be  reached  only  by  the  most  massive  of 
all  stars.  Stars  of  moderate  mass  would 
not  attain  to  this  height  of  development,  but 
would  begin  to  decrease  in  size  and  density 
and  return  thru  the  dwarfish  groups  of  the 
same  types  to  dwarf  red  stars  without  at- 

( Continued  on  page  662) 
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DETAIL  OF  -iA  PI5TDN 

M-IOS 


Draftsmanship 

Become  an  Expert  by  Home  Study 


The  illustrations  show  the  work  of  some  of  the  students  of 
Chicago  Technical  College. 

These  drawings  were  picked  at  random  from  hundreds  equally 
good  made  by  men  who,  before  taking  the  courses,  had  had  no 
training  as  draftsmen. 

Naturally  the  large  reduction  made  necessary  to  reproduce  the 
drawings  in  the  space  of  this  page  gives  only  a partial  idea  of  the 
high  excellence  of  the  work — some  of  the  lines  losing  the  strength 
they  show  in  the  originals.  But  even  so,  it  will  be  seen  that  these 
drawings  are  equal  in  merit  to  the  work  of  men  of  long  experience. 

Make  Yourself  Worth 
$60  to  $150  a Week 

You,  too,  can  master  draftsmanship  as  easily  as  these  men  did  under 
the  Chicago  “Tech”  method  of  training.  You  can  soon  become 
proficient  simply  by  giving  some  of  your  spare  time  to  home  study 
under  the  direction  of  our  experts.  Then  you  will  be  ready  to  step 
into  a paying  job  and  be  in  line  for  promotion  to  important  man- 
aging positions. 

Draftsmanship  today  offers  opportunities  which  no  ambitious  man 
should  overlook.  American  industries  are  constantly  looking  for  ex- 
perts— and  none  are  more  eagerly  sought  than  the  draftsman. 

No  need  for  you  to  settle  down  in  any  humdrum  occupation  or  to 
eccept  an  outlook  without  promise  of  large  success  when  great  manu- 
facturing organizations,  railroads,  architects— all  classes  of  concerns 
engaged  in  technical  work — are  searching  everywhere  for  trained  men. 
At  least  look  into  this  profession  today. 

Train  Under  Practical  Men 

From  the  day  you  enroll  with  Chicago  “Tech”  you  are  under  the 
direction  of  practical  engineers  who  teach  you  thoroughly  the  methods 
which  they  use  in  their  own  work  and  which  you  will  use  when  you 
practice  the  profession  yourself.  Lessons,  exercises  and  special  texts 
deal  with  conditions  as  they  exist,  so  when  you  graduate  you  are 
perfectly  familiar  with  the  actual  work  of  the  drafting  room. 

You  are  carefully  instructed  on  every  point,  taken  upward  step 
by  step,  everything  being  made  so  clear  that  your  advancement  is 
sure  and  constant.  No  time  is  put  in  on  unnecessary  studies — you 
concentrate  on  the  work  that  will  make  your  services  in  demand. 

You  get  the  same  instruction  by  mail  that  you  would  get  if  you 
came  to  Chicago  to  attend  the  College.  Therefore  if  now  employed 
you  can  hold  your  present  position  until  you  are  ready  to  enter  the 
field  of  expert  Draftsmanship. 

Moderate  Fees,  Easy  Terms 

Chicago  “Tech”  offers  this  practical  instruction  at  a price  and  on 
terms  which  place  any  of  the  courses  within  the  reach  even  of  the 
man  of  moderate  means.  And  payment  can  be  made  on  easy  month- 
ly terms.  No  man  who  wants  such  training  can  give  himself  an  excuse 
for  not  grasping  the  opportunity  now. 

CHICAGO  TECHNICAL  COLLEGE 

1045  Chicago  “Tech”  Bldg.  CHICAGO,  ILL. 


TEST  LESSON 
OJ  DRAFTSMANSHIP 


OSCACO  nCHNICAL  COUlCt 


core  test 

r tvllilli  LESSON 

This  free  test  lesson  will  show  you  how  well 
qualified  you  are  for  Draftsmanship  and  how 
practical  the  Chicago  “Tech”  courses  are.  While 
other  schools  ask  you  to  enroll  and  send  money 
first,  we  send  the  free  lesson  first.  The  only 
offer  of  its  kind.  Bead  the  lesson,  practice  the 
exercises  and  then  decide  for  yourself  whether 
to  take  the  course  or  not.  No  obligation  on  you 
for  asking  for  this. 

Drawing  Outfit — No  Extra  Charge 

FREE  outfit  is  included  with  our  Home  Study  Course  or  credit  giren  if  you  already 
have  an  outfit.  These  are  high  grade  instruments,  drawing  board,  T square,  etc. — same 
as  used  by  leading  draftsmen. 

Other  Chicago  “Tech”  Courses 

Chicago  "Tech”  opens  the  field  of  specialized  training  not  only  in  Draftsmanship  but 
in  other  paying  lines  also.  If  you  want  information  on  any  of  these,  mark  the  coupon 
with  X to  show  which  subject  interests  you  and  full  information  will  come  by  return  man. 


SEND 

THE  COUPON 


No  obligation  upon  you  is  implied  when  you  ask 
for  the  facts  about  Chicago  “Tech”  instruction. 
We  gladly  send  catalogs  and  information  telling 
you  about  the  opportunities  offered  in  any  line  of 
work  we  teach.  Then  you  can  decide  what  the 
field  offers  for  you.  Big  jobs  are  waiting  now  for 
men  like  you— WITH  TRAINING.  Send  the 
coupon — today. 


CHICAGO  TECHNICAL  COLLEGE  1045  Chicago  “Tech”  Bldg.,  Chicago,  II 

Without  obligation  on  my  part,  please  send  free  and  postpaid,  instructions  on 
how  I can  become  an  expert  in  subject  marked  below: 


[ ] Architectural  Drafting  [ 

[ ] Machine  Drafting  [ 

] Electrical  Drafting 
‘ 1 Structural  Drafting 
; ] Sheet  Metal  Drafting 
] Topographic  Drafting 
] Surveying 
] Designing 

; ] Contracting — Buildings 

Name 

Address. . ‘ ‘ 

Post  Office State 

Free  Trial  Lesson  included  when  inquiry  is  tor  Draftsmanship  or  Plan  Beading. 

College  or  Home  Study,  state  which 


Auto.  Engineering 
Aero.  Engineering 
Gas  Engines 
Plan  Reading — Buildings 
Estimating — Buildings 
Plan  Reading — Machinery 
Plumbing — Estimating 
Heating  and  Ventilating 
Steam  Engineering 
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Diagram  Showing  Arrangement  of  Camera,  Spark  Gap,  Etc.,  for  Photographing 

Bullets  in  Flight. 

the  spark  gap  G,  across  which  has  been  spark  gap,  it  is  possible  to  regulate  the  fre- 
shuiited  a condenser  C2,  of  very  small  quency  of  the  sparks  with  exact  precision, 
capacity.  The  electrodes  of  the  spark  gap  are 

When  the  large  condenser  is  fully  charged  placed  facing  the  approximate  center  F of 
and  the  circuit  is  closed,  the  electrical  cur-  the  parabolic  mirror  M.  which  has  a diam- 
rent  will  continue  thru  the  circuit  and  eter  of  40  centimeters.  This  mirror  projects 
charge  the  small  condenser.  When  the  po-  the  emitted  light  of  the  spark  in  a stream 
tential  of  this  smaller  condenser  has  oh-  of  parallel  rays  upon  a convex  glass  L of 
tained  a sufficient  value  to  jump  across  the  equal  diameter  placed  3 meters  distant,  and 
space  of  the  spark  gap,  a spark  takes  place,  which  causes  the  rays  to  be  ultimately 
Thus  this  cycle  of  events  reproduces  itself  focust  upon  the  objective  O of  the  photo- 
constantly  and  as  the  charge  of  the  large  graphing  apparatus. 

condenser  diminishes,  the  sparks  occur  less  In  order  not  to  damage  the  instruments 
frequently.  Furthermore,  by  directing  a during  fire  and  so  that  nothing  is  lost  of  the 
comprest  air-jet  upon  the  spark  to  prevent  action,  the  firepiece  is  installed  in  such  a 
the  formation  of  an  arc,  and  while  main-  manner  that  the  trajectory  T-T  of  the  pro- 
taining  the  voltage  and  capacity  at  a con-  jectile  P will  pass  at  an  equal  distance 
stant  factor,  as  well  as  the  length  of  the  {Continued  on  page  654) 
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LEARN 

WIRING 

AND  EARN 

$75  a Week 

This  yearns  Edition  will 
make  you  an  Expert 


The  National  Authority  for  26  Years 

The  only  complete  and 

accurate  book  on  wiring 

CONTENTS 

The  National  Electrical  Code,  with 
all  its  new  rules,  is  explained  and 
illustrated.  52  of  the  latest  and  sim- 
plest tables  which  show,  at  a glance, 
just  what  size  of  wire  is  needed  for 
any  kind  and  size  of  lighting,  motor 
or  heating  installation,  for  any  volt- 
age^ current  and  drop  desired  for 
any  system.  Direct  Current,  Alter- 
nating Current,  single,  two  or  three- 
phase.  The  latest  Code  Rules  on 
grounding  required  on  all  work. 

SPECIAL  NEW  CHAPTERS 

How  to  install  and  operate  genera- 
tors, motors,  storage  batteries  and 
every  kind  of  wiring  device  with 
diagrams  of  connections.  Illumina- 
tion, House  Wiring,  Garage  Wiring, 
Theatre  Wiring,  Moving  Picture 
House  Wiring,  Sign  Wiring,  Marine 
Wiring,  Electric  Range  and  Heater 
Wiring,  Watt-Hour  Meter  Wiring 
and  complete  chapters  on  inside  and 
outside  wiring  for  every  system 
from  a central  station  to  the  small- 
est cottage.  250  Electrical  Units 
and  their  Definitions  and  Equiva- 
lents. The  latest  lamp  data.  Proper 
symbols  to  use  to  indicate  outlets, 
etc.,  etc.  Also  a complete  directory 
of  the  leading  manufacturers  of  of- 
ficially approved  apparatus  and  sup- 
plies necessary  for  any  kind  of 
installation. 

Every  inspector  in  this  country  will  ap- 
prove your  wiring  job  if  done  in  accordance 
with  the  simple  rules  in  Standard  Wiring. 

Leather  Cover.  Pocket  Size.  Gilt  Edges. 

Sent  Postpaid  on  Receipt  of  $3.00. 

H.  C.  CUSHING,  Jr. 

8 West  40th  Street  New  York 


commuter.  Just  watch  any  outgoing  com- 
muters’ train  where  every  other  man  is 
loaded  down  heavily  with  bundles  and 
packages. 

MR.  EDISON’S  PREDICTION. 

\\Tat  then  is  the  solution  of  the  problem? 
Some  months  ago  when  the  writer  inter- 
viewed Mr.  Edison,  the  latter  predicted  that 
within  twenty  years  Manhattan  Island 
(New  York  City  proper)  would  not  contain 
a single  residence.  It  would  then  only  con- 
tain business  houses,  factories,  etc.  Every- 


body would  come  to  work  by  suburban 
rapid  transit  trains  and  return  home  in  the 
evening.  Mr.  Edison’s  prediction  is,  of 
course,  correct.  For,  if  you  look  about  us, 
you  find  that  the  City  of  New  York  is  be- 
coming more  and  more  a business  center, 
driving  out  apartments  every  year.  Last 
year,  for  instance,  has  witnest  the  erection 
of  hundreds  of  business  institutions,  thea- 
ters, etc.,  while  this  year  there  is  only  con- 
templated the  erection  of  a single  apart- 
ment house,  where  several  thousand  of  them 
{Continued  on  page  683) 


Here  Is  the  Latest  in  “Space  Savers’’ — a Full-Size  Folding  Bed  That  Folds  Up  Into 
an  Alcove  in  the  Daytime.  Thus  You  Have  No  “Bedroom”  Waste  Space  During 

the  Day. 
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You  Can  Build 
this  Phonograph 

EASILY 


Tremendous  Saving  in  Cost 


A 


I 


F'EW  hours  pleasant  work— some  simple 
tools  found  in  any  man’s  home — and 

Our  Simplified  Plans 

T’S  an  easy  and  interesting  job  to  build 
this  fine,  sweet-toned  cabinet  instrument 
by  our  system.  We  furnish  blueprints,  diagrams, 
motors,  tone  arms  and  all  other  metal  parts  to- 
gether with  knockdown  cabinet  and  ready  built 

liorn  all  complete.  You  do  the  assembling  and  finishing  at  a saving  of  more  than  one-half  the 
retail  cost.  You  can’t  go  wrong  if  you  follow  our  instructions.  There’s  a model  and  price  for 
every  taste  and  purse.  Your  choice  of  four  beautiful  models. 

Everybody  who  has  built  a Makafone  has  found  it  much  easier  than  he  first  thought.  You  willRnd it  so  too 

Read  What  Satisfied  Builders  Say 

“1  have  built  my  phonograph  that  I purchased  from  you  and  it  is  a dandy.  I am  well  pleased.  I had 
neighbor  in  to  look  at  it  and  he  thinks  it  is  nice.  I think  that  he  will  buy  one.” — Crawford,  East  Peoria,  111. 

“I  received  everything  O.K.  and  I have  already  built  and  enjoyed  it  for  two  weeks  and  I am  very  much 
pleased  with  it.” — Bieschke,  Chicago,  111. 

“I  have  the  model  No.  1 set  up  and  in  fine  running  condition  and  would  not  sell  it  unless  I could  get 
another  one  like  it.  It  is  equal  to  any  I ever  saw.  I have  finished  it  in  natural  wood  and  all  that  have  seen 
it  say  that  there  is  not  a finer  machine  in  any  store  in  town.” — Corbin,  Vancouver,  Wash. 

“Have  just  finished  the  cabinet  and  believe  me  she  sure  does  look  swell.  I can  guarantee  you  several  more 
orders  very  soon.” — Armhein,  Milwaukee,  Wis. 

“I  am  well  pleased  with  the  MAKAFONE  I ordered  from  you  some  time  ago  and  am  now  placing  another 
order  for  ^ No.  4 machine.” — Hysong,  Covington,  Ky. 

“I  received  my  MAKAFONE  and  have  built  it  and  find  it  a dandy.  I will  send  an  order  for  a No.  3 
machine  in  the  very  near  future,” — Bank,  Sanatobia,  Miss. 

Get  Into  the  Phonograph  Business 

for  Yourself 

No  experience  is  necessary  under  our  plan.  Hundreds  have  gone  into  the  business  of  building 
Makafones  which  they  sell  to  their  neighbors  and  friends  at  a clear  profit  of  not  less  than  $50.00. 

“I  received  the  outfit  in  good  shape.  Am  perfectly  satisfied  that  the  machine  plays  well  and  it  was 
sold  right  away.  Please  send  more  price  lists  and  order  blanks,  as  I want  to  order  a No.  5 outfit  right 
away.” — Schettling,  Kansas  City,  Mo. 


Gentlemen : 

I have  the  phonograph  finished,  ordered  from  you  some  time 
ago.  The  music  reproduced  on  this  instrument  is  better  than  any 
£ have  ever  heard.  This  machine  is  now  sold  and  I soon  will 
be  able  to  take  advantage  of  your  discount  for  ordering  six 
outfits  at  a time.  J,  A.  Devenny. 

Many  of  these  people  have  come  from  clerical  or  other  non- 
mechanical vocations.  And  they  are  all  making  good.  Why 
not  you?  We  shall  be  glad  to  give  you  full  particulars  so 
send  in  this  coupon  today. 

Modem  Phonograph  Supply  Co. 

342  Springer  Bldg.,  313  So.  Clinton  St.,  Chicago,  111. 


Fill  Out  This  Coupon  And  Mail  Today 

MODERN  PHONOGRAPH  SUPPLY  CO. 

342  Springer  Bldg.,  313  S.  Clinton  St.,  Chicago,  111. 

GenUemen: — Please  send  me  full  particulars  of  your 
“Build  Your  Own  Phonograph”  proposition,  without 
obligation  to  me. 


Name 


Street  Address 

City  or  Town State. 


6S4 


Play  the  Hawaiian  Guitar 


Just  Like  the  Hawaiians! 


Our  method  of  teaching  Is  so  simple,  plain  and  easy 
that  you  begin  on  a piece  with  your  first  lesson, 
fn  half  an  hour  you  can  play  it  I We  have  reduced 
the  necessary  motions  you  learn  to 
only  four — and  you  acquire  these 
in  a few  minutes.  Then  it  is  only,, 
a matter  of  practice  to  acquire  the 
weird,  fascinating  tremolos,  stacca- 
tos, slurs,  and  other  effects  that 
make  this  instrument  so  delightful. 

The  Hawaiian  Guitar  plays 
any  kind  of  music,  both  the 
melody  and  the  accompani- 
ment, Your  tuition  fee  in- 
cludes a beautiful  Hawaiian 
Guitar,  all  the  necessary 
picks  and  steel  bar  and  52 
complete  lessons  and  pieces 
of  music. 


Send  Coupon  NOW 
Get  Full  Particulars  FREE 

First  Hawaiian  Conservatory  of  Music,  Inc. 

233  Broadway  NEW  YORK 

I am  interested  in  the  HAWAIIAN  GUITAR.  Please 
send  eomplete  information,  special  price  offer,  etc.,  etc. 

NAME  

ADDRESS  

TOWN  

STATE  E.E. 

Please  write  name  and  address  Clearly. 


ShootTX^fhoiitNoise 


Avoid  disturbance,  also  flinch- 
ing. Enjoy  quiet  shooting,  any- 
where, anytime.  Use  a 

MAXIM 

SILENCER 

Price,  .22  cal.  $7.00.  Send  6c 
in  stamps  for  catalog  and  book- 
let of  astonishing  experi- 
ences of  Silencer  users. 


The  Maxim 
Silencer  Co., 

89  Homestead  Ave„ 
Hartford,  Conn. 


“EARN  WHILE  YOU  LEARN” 


If  you  are  earning  less  than 

1$100.00  PER  WEEK 

and  like  to  draw— you  should  study 

Commercial  Art 


Leading  Art  Managers — the  men 
I wlio  know  — recommend  us  and 
I employ  our  students.  We  will 
guarantee  to  make  you  successful — Learn  at 
home  in  your  spare  time — or  in  our  resident 
school — Day  or  evening.  Many  of  our  students 
earn  money  by  the  sale  of  their  drawings  while 
learning.  Write  for  FREE  illustrated  catalogue. 

COMMERCIAL  ART  SCHOOL 
708,  116  So.  Michigan  Avenue,  Chicago,  111. 


Expert  electrical  engineers  are  being  paid  fabulous 
salaries.  Thousands  needed  today.  We  give  you 
personal  and  thorough  training — practical,  techni- 
cal courses  three  months  to  two  years,  under  expert 
engineers  in  electricity,  steam,  gas,  auto,  armature 
winding,  drafting,  etc.  Extensive  laboratory  and 
.shop  equipment.  Not  a trade  school.  Enroll  any- 
time. Do  not  judge  us  by  size  of  ad  but  write  for 
free  illustrated  catalogue. 

FINLAY  ENGINEERING  COLLEGE 

Greatest  of  its  kind 

1001  Indiana  Avenue Kansas  City,  Mo. 


TAMMER 


NO 

MORE 


c 

_ Kill  the  /ear  of  stammering.  Re-education  the 

key.  The  widely  famed  Hatfield  Method  fully 
outlined  in  an  accurate,  dependable,  worthwhile 
book — “HOW  TO  STOP  STAMMERING.”  It 
has  inspired  thousaoids.  Order  a copy  today.  THE  HAT- 
FIELD INSTITUTE,  109  N.  Dearborn,  Chicago,  Illinois 
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between  the  mirror  M and  the  lens  L.  As 
for  the  chrono-photographic  apparatus 
itself,  this  is  built  up  of  a hermetically 
sealed  wooden  case  and  which  brings  the 
objective  within  its  interior. 

In  the  inside  of  this  box  is  placed  a very 
light  cylinder  made  of  duraluminum  which 
is  rotated  at  the  rate  of  12,000  revolutions 
per  minute  by  means  of  an  electric  motor. 
The  next,  and  one  of  the  most  important 
parts  of  the  arrangement,  is  the  moving  pic- 
ture film  which  is  wound  upon  the  drum  or 
cylinder.  Since  it  is  mounted  upon  a hori- 
zontal axis  everjr  spot  of  its  circumference 
is  placed  within  the  focus  of  the  lens.  The 
film  attains  a speed  of  100  meters  per  sec- 
ond which  speed  permits  the  taking  of  10,000 
images,  each  1 centimeter  in  length,  or  20,- 
000  images  of  five  millimeters.  By  means 
of  an  electrical  arrangement,  the  shutter  of 
the  camera  may  be  opened  at  the  beginning 
of  the  experiment  and  closed  at  the  con- 
clusion. 

Now  that  we  have  an  idea  of  the  various 
parts  which  enter  into  the  chrono-photo- 
graphic apparatus,  that  is,  the  electrical  as 
well  as  the  optical  ones,  let  us  see  just  ex- 
actly how  film  pictures  are  taken  at  the 
rate  of  from  5,000  to  20,000  images  per 
second,  and  which  feat  must  be  accomplisht 
within  the  very  short  space  of  time  taken  by 
a projectile  to  pass  the  photographic  field. 

Whether  the  experiment  is  for  the  pur- 
pose of  studying  the  characteristics  of  a 
37  millimeter  cannon,  or  that  of  a hunting 
rifle,  gun  or  revolver,  the  arrangement  does 
not  differ  in  principle.  The  discharge  cir- 
cuit of  the  Ruhmkorff  coil  is  quite  short  in 
order  that  the  sparks  may  be  extremely 
brief  in  duration.  These  sparks  are  very 
photogenic,  that  is  to  say,  they  serve  to 
illuminate  the  movable  projectiles,  and  since 
the  duration  of  the  sparks  are  of  the  mag- 
nitude of  one  millionth  of  a second,  the  pho- 
tographs are  practically  instantaneous.  The 
spark  gap  or  discharger  is  formed  between 
aluminum  electrodes  which  are  thoroly 
polisht  with  fine  emery  cloth  before  each 
operation.  The  gap  distance  is  about  one 
millimeter. 

THREE  GRAPHIC  EXAMPLES. 

Thanks  to  this  ingenious  method  Mr. 
Bull  was  able  to  secure  very  remarkable 
photographs  of  the  projectiles.  Possibly  a 
few  remarks  concerning  their  characteristics 
are  not  untimely.  Upon  the  films  reproduc- 
ing the  movement  of  a projectile  issuing 
from  a 37  millimeter  cannon,  and  which  are 
of  the  order  of  5,000  images  per  second,  are 
distinctly  seen  the  various  phases  of  the 
phenomena  and  which  may  be  studied  by 
referring  to  the  illustrations  of  the  film. 
First  is  noted  the  preliminary  puff  of  gas 
which  is  due  to  the  rapid  expulsion  of  air 
caused  by  the  explosion  and  which  takes 
place  at  about  70  centimeters’  distance  from 
the  muzzle.  The  size  of  this  preliminary 
gas  increases  gradually  and  travels  at  a 
speed  of  60  meters  per  second.  Following 
this  are  seen  the  gases  caused  by  combustion 
surrounding  the  projectile  and  this  is  fol- 
lowed immediately  by  the  large  mass  of 
gases.  Finally  the  film  shows  a series  of 
small  sparks  which  are  probably  due  to 
flaining  powder  grains  surrounding  the 
projectile. 

The  films  taken  at  the  discharge  of  a 
regular  rifle  show,  among  other  interesting 
particulars,  the  grouping  of  the  lead  shot 
after  leaving  the  barrel. 

In  the  films  of  revolver  explosions  ob- 
tained by  Mr.  Bull,  the  frequency  of  the 
images  reaches  from  15,000  to  20,000  images 
(^Continued  on  page  656) 


Super-Sensitive  Microphone 


ONLY 


This  instrument  is  offered 
at  an  extremely  low  price. 

It  is  excellent  for  building  your 
own  amplifier.  Can  also  be  used 
in  many  experiments  where  a 
sensitive  microphone  is  required. 

Detectagraph,  $18.00 

This  detecting  instrument  of  mar- 
velous sensitivity  can  be  used  for 
detecting  secret  conversations. 

Outfit  consists  of  Sensitive  Trans- 
mitter, 25 -ft.  Black  Cord,  Re- 
ceiver, Headband,  Case  and 
Battery. 

Send  for  One  To-day  and 

Contince  Yourself  __  

Detectagraph  $18.(1 

THE  $18.00  MICROPHO 
DEAF-PHONE 

is  a super-sensitive  instrument 
which  has  been  developed  to  meet 
the  demands  for  a practical  and 
efficient  hearing  device  at  an  ex- 
tremely low  price.  It  is  equal  to 
any  $35  Instrument  made  and 
superior  to  most  of  them.  The 
'outfit  consists  of  One  Super- 
Sensitive  Transmitter  with  cord 
connector;  One  Super-Sensitive  Ear  Piece  with  small 
black  cord:  One  Black  Single  Headband;  Black  Case 
and  Two  Batteries. 


Adjusted  Model  '‘B*’  Horn,  with  No. 
20  High  Grade  Loud  Talking  Receiver, 
Cord  Plugs  and  Desk  Stand  Base. 
Price,  $12.00  Complete. 

Write  To-day  for  Free'Booklet 


G.  BOISSONNAULT  CO. 


26  Cortlandt  St. 


New  York 


Makers  of  Super-Sensitive 
Microphone  Apparatus 


To  prove  oor  unbeatf  bl©  Tralues  and 
get  your  steady  trade,  wiU  make  suit  to 
your  measure  for  only  $15.00.  Style 
shown  in  the  pictnie  or  any  one  of  185 
style  combinations  to  Select  from.  One 
year’s  satisfaction  guitfanteed  or  every 
penny  back— quick. 

NO  EXTRA  CHARGES 

You  pay  just  we  say,  not  one 

penny  of  extras  anything.  We  even 
pay  all  pc^tage  &ud  express,  ifou  save 
one-hal  *“like  befofdthe  war. 

EARI«  $60.00  CASH  WEEKLY^ 

You  can  take  orders  easy  for  these  clothes 
In  spare  time  and  make  $3000  a year  and  up  athome. 

Friends  and  ceUibbors  buy  on  . 
eight.  Yoong  Fred  Green 
tnade$174.50  in  eeventeendays. 

edcc-big  samples 

r II  tk  New  earopiesehow  latest  stylesand  80  real  cloth  sam- 
ples. Buy  at  Inside  Wholesale  prices.  Write  now  for  Big  Free  Outfit. 

SPENCER  MEAD  COMPANY 
Wholesale  Tailors  Dept.927  Chicago 


WIND  VOUR  OWN  HIGH- 
OHMHGE  RECEIVERS 

This  wire,  which  is  so 
fine  that  over  45,000  feet 
go  in  one  pound,  is  used 
for  all  high  grade  Wire- 
less Receivers.  We  have 
only  the  following  few 
spools  left  over.  Order 
at  once.  First  come,  first 

No.  44  B.  & s.  served. 

Enameled  Wire 

Weight — Hundredths  of  lbs. 
|40|36|l4|39i38|28|49|34|29|30|36|l6i46|22|43| 


Amt. 


I 05 , 00 


co  o o 

m €9  ; CO 

o w5jo5 
— ^ 


Don’t  send  any  Money  I Simply  select  the 
spool  wanted  and  we  will  send  it,  or  the  next  in 
size,  C.  O.  D. 

ELECTRO  IMPORTING  COMPANY 

231A  FULTON  STREET,  NEW  YORK,  N.  Y. 


YOU  NEED  LOCOMA 

— an  interesting,  inspiring,  instructive  MAGA- 
ZINE, dealing  with  the  serious  side  of  Personal 
Subjects  — LOVE,  MARRIAGE,  DIVORCE, 
BIRTH  CONTROL,  EUGENICS,  SEX  HY- 
GIENE, etc.  ISc.  a copy,  $1.50  a year,  8 months 
trial  50c. 

100  E.  E.  & M.  Bids..  Farminston.  Michigan. 
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Learn 

Wireless 

At  Home  Quickly  and  Easily 

WIRELESS  is  the  hinge  upon  which  swing  the  doors  to 
success.  It  is  the  very  foundation  of  the  road  wliich 
leads  to  many  professions,  vast  in  scope,  big  in  re- 
sponsibility, satisfying  in  progress  and  salary. 

A trained  Wireless  Operator  with  initiative  and  ambition  can 
easily  fulfill  his  ideals  for  a successful  future;  one  including 
a position  filled  with  vital  enterprise,  adventure,  and  financial 
success. 

Attractive  Work — Alluring  Salaries 

Radio  offers  interesting  work  in  pleasant  environment,  besides 
substantial  salaries.  Radio  Operators’  salaries  start  at  $125  a 
month  with  all  living  expenses — board,  lodging,  laundry,  etc. 

— paid.  When  totalled  and  added  to  salary,  it  means 
$200  or  more  a month,  at  the  very  start.  Advancement  to 
higher  positions  with  bigger  pay  is  readily  accomplished. 

Travel  Without  Expense 

If  you  are  eager  to  travel,  anxious  to  visit  foreign  countries  and  in- 
crease your  knowledge  of  world  affairs,  wireless  offers  unequalled 
opportunities.  On  shipboard  you  are  rated  as  an  officer,  living  and 
eating  with  the  officers,  and  mingling  with  the  passengers.  All  without 
one  cent’s  expense  to  you ! Land  Wireless  positions  are  just  as  attrac- 
tive if  you  prefer  them. 

Instrument  Furnished  Every  Student 

We  furnish  alt  necessary  books  and  equipment  with  our  course. 
Our  famous  Natrometer — automatic  transmitting  and  receiving  set — 
is  among  this  outfit.  This  instrument  sends 
you  messages  at  varying  speeds  just  as  you 
would  receive  them  from  distant  wireless 
stations — and  is  operated  entirely  without 
the  use  of  “aerials”. 

BOOKLET  FREE — It  explains  how  we  helped 
hundreds  of  ambitious  men  and  women,  and 
how  we  can  give  you  a thorough  Wireless 
training  in  your  spare  time,  at  home,  by  mail, 
and  help  you  secure  a worth-while  position. 


NATIONAL  RADIO  INSTITUTE 

^ Dept.  339,  14th  & U Sts.,  N.  W.,  WASHINGTON,  D.  C. 

SEND  THIS  COUPON  TODAY- 

NATIONAL  RADIO  INSTITUTE 

Dept.  339,  14th  & U Sts.,  N.  W.,  WASHINGTON,  D.  C. 


Send  me  your  FREE  book  “Wireless  The  Opportunity  of  Today”.  Tell 
me  about  your  Home  Study  Course  in  Wireless  Telegraphy  and  Telephony 
—the  free  post-graduate  course— and  your  Special  Instrument  Offer. 
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What  Would  You  Give 

To  Be  A Man  Like  This? 

What  would  you  give  to  have  the  appetite  of  a wolf,  the  digestion 
of  an  ostrich — to  have  every  muscle  in  your  body  hard  as  nails 
and  your  system  running  as  smoothly  as  a dynamo  ? 


If  you  were  a runt  or  a weak- 
ling, what  would  you  give  to 
become  a real  two-fisted  chunk 
of  nerve  and  brawn?  A thou- 
sand dollars?  You  bet  you 
would.  Well,  there’s  many  an 
under-developed  chap  who  has 
bought  perfect  health  and  phys- 
ic€d  perfection  for  a few  cents 
and  fifteen  minutes  work  a day 
for  four  or  five  months.  And, 
by  George,  we  can  give  you 
their  names  and  their  actual 
“before  and  after”  measure- 
ments, if  you  want  ’em. 


Are  you  looking  for  a better, 
bigger  body  and  a clearer  head? 
You  can  have  them.  That’s  not 
a promise.  We  GUARANTEE  it. 


Give  us  an  hour  and  a half  per  week 
(by  correspondence)  play  fair  with 
us;  and  in  four  or  five  months  if  you 
haven't  made  good  with  a capital 
"G”,  WE  will.  The  exercises  we  will 
give  you  won't  be  hard  and  they 
won't  strain  you.  They're  things  a 
kid  could  do.  But  they're  scientifi- 
cally correct,  and  they'll  take  it  off 
your  bread  basket  and  put  in  on 
your  shoulders  and  chest. 


We'll  bet  you  our  free  folder, 
describing  our  course,  against 
the  post  card  it  takes  to  get 
it,  that  you  will  like  our 
course,  and  six  months  from 
now  will  be  twice  the  husky 
you  are  now.  Come  on.  Put 
up  your  post  card. 


OWEN  CARR — One  of  Our  Boys 


THE  MILO  BAR  BELL  CO.,  Depl.  9 

Physical  Culture  Specialists  and 
World’s  Largest  Manufacturers  of 
Bar  Bells,  Dumb  Bells  and  Kettle 
Bells.  Publishers  of  “STRENGTH,” 

Diamond  & 3rd  Sts.,  Philadelphia 


rvou  HAVE  A BEAUTIFUL  FACE^ 

BUT  YOUR  NOSE? 


BEFORE  AFTER 


IN  THIS  DAY  AND  AGE  attention  to  your  appearance 
is  an  absolute  necessity  if  you  expect  to  make  the 
most  out  of  life.  Not  only  should  you  wish  to  appear 
as  attractive  as  possible,  for  your  own  self-satisfaction, 
which  is  alone  well  worth  your  efforts,  but  you  will  find 
the  world  in  general  judging  you  greatly,  if  not  wholly, 
by  your  '‘looks/*  therefore  it  pays  to  “look  your  best”  at 


aU  times.  Permit  no  one  to  see  you  looking  otherwise; 
it  will  injure  your  welfare  I Upon  the  impression  you 

constantly  make  rests  the -failure  or  success  of  your  life. 
Which  is  to  be  your  ultimate  destiny?  My  new  Nose- 
Shaper,  “Tkados’^  (Model  24)  corrects  now  ill-shaped 
noses  without  operation,  quickly,  safely  and  permanently. 
Is  pleasant  and  does  not  interfere  with  one’s  daily 
occupation,  being  worn  at  night. 


Write  today  for  free  'booklet,  ichich  tells  you  how  to  correct  ill-shaped  noses  without  cost  if  not  satisfactory 

L.  M.  TRILETY,  Face  Specialist  1401  Ackerman  Bldg.,  Binghamton,  N.  Y.  j 


ACHROMATIC  TELESCOPE  MADE  UPON  NEW  SCIENTIFIC  PRINCIPLES. 

Positively  such  a good  Telescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  are 
made  by  one  of  the  largest  manufacturers  of  telescopes  in  America:  we  control  entire  production; 
measure  closed  8 inches  and  open  over  feet  in  4 sections.  Tliey  are  nicely  brass  bound,  with 
ecientifleally  ground  lenses.  Guaranteed  by  the  maker.  Every  sojourner  In  the  country  or  at  the 
seaside  resorts  should  certainly  secure  one  of  these  instruments,  and  no  farmer  should  be  without 
one  The  scenery  Just  now  is  beautiful.  -A  Telescope  will  aid  you  in  taking  views.  Objects  are 
brought  to  view  with  astonishing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaiej,  for 
only  99  cents.  Onr  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  This  is  a grand  offer 
and  you  should  not  miss  it.  We  warrant  each  telescope  just  as  represented  or  money  refunded. 
Send  99  cents  today.  To  dealers  6 for  Four  Dollars. 

IaSTERN  novelty  CO.,  DEPT.  67,  172  E,  93d  STREET.  NEW  YORK. 


^immiiiiimiiiimiiiiilliiMiiiiimiiiiimiiiimimiiiiiiiiiiiMlliiiniiiiiiiiiiimiiiiiiiiiiiiiMliitniiliiltlliMlliiiiaw': 

j “Movies”  of  Flyii^g  I 
I Ballets  I 

I (Continued  from  page  654)  | 

per  second.  First  is  seen  the  barrel  ex- 
tremity of  the  revolver,  then  come  the  fus- 
ing gases  surrounding  the  ball  and  altho 
the  initial  speed  is  very  great,  it  is  observed 
to  rapidly  diminish.  Just  as  soon  as  the 
projectile  has  completely  left  the  revolver, 
the  gases  escape  from  the  muzzle  in  small 
circles  of  but  an  instant  in  duration,  after 
which  they  assume  a conical  shape.  Then 
as  these  gases  gradually  lose  speed  the  bul- 
let overtakes  them  and  the  latter  becomes 
visible  once  more  at  a distance  of  about 
15  centimeters  from  the  muzzle  of  the  re- 
volver. A short  distance  further,  the 
projectile  is  made  to  penetrate  a narrow 
pine  strip,  the  splinters  of  which  are  readily 
discernable  in  precise  order  to  the  right  and 
to  the  left  of  the  bullet.  In  connection  with 
this  a curious  observation  is  that  several  of 
these  splinters  of  wood  attain  speeds  much 
greater  than  that  of  the  projectile. 

In  summing  up  the  explanation  of  these 
interesting  experiments,  thanks  to  the  em- 
ployment of  continuous  spark  discharges 
broken  up  by  blowing,  electricity  once  more 
is  made  to  play  an  important  role  in  the  pro- 
duction of  moving  pictures  at  a rate  of 
speed  exceeding  20,000  photographs  per  sec- 
ond. Here  is  an  excellent  and  golden 
opportunity  for  our  American  film  producers 
to  utilize  this  method  for  the  filming  of 
some  unique  and  refreshing  “movies.” 
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some  experiments  were  performed  in  which 
the  metal  and  insulator  were  brought  into 
intimate  contact  by  the  simple  expedient 
of  allowing  a hard-rubber  ball  to  bounce 
upon  a brass  disc.  By  this  means  the 
metal  disc  has  been  electrically  charged 
to  a potential  of  nearly  200  volts.  A single 
collision  of  the  ball  with  the  disc  has  pro- 
duced as  much  electricity  as  would  have 
been  obtained  by  a considerable  amount  of 
rubbing,  altho  the  ball  and  the  disc  were 
in  contact  for  only  a minute  fraction  of 
a second.  In  the  course  of  the  experi 
ments,  balls  of  hard  rubber  (ebonite),  glass 
and  ivory  have  been  allowed  to  strike  upon 
discs  of  brass  or  zinc,  and  in  every  instance 
the  metal  received  a positive  charge  of 
electricity.  All  the  results  showed  that 
there  is  a natural  tendency  for  the  free 
electrons  in  the  metal  to  diffuse  into  the 
insulator,  which  possesses  fewer  free  elec- 
trons. Thus  it  is  evident  that  rubbing  is 
not  necessary  to  produce  the  electricity. 
Many  delicate  experiments  were  performed 
to  find  how  the  electrical  charge  depended 
upon  the  velocity  of  impact,  the  weight  of 
the  colliding  bodies  and  the  electrical  ca- 
pacity of  the  metallic  system  upon  which 
the  charge  was  produced,  and  all  the  re- 
sults showed  conclusively  that  the  electrical 
energy  does  not  depend  directly  upon  the 
mechanical  energy  lost  in  collision.  It  is, 
therefore,  apparent  that  electrification  by 
friction  and  by  impact  are  contact  effect.s 
of  the  same  nature  as  the  contact  effect 
between  metals,  and  that  there  is  no  direct 
transformation  of  the  mechanical  energy- 
of  rubbing  into  electrical  energy.  When 
electricity  is  produced  by  friction,  the  elec- 
trical charge  does  not  come  from  the  me- 
chanical work  done,  but  from  the  vibratory 
energy  of  the  electrons.  These  results  seem 
to  settle  conclusively  the  much-discussed 
(Continued  on  page  661) 
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' problem  of  why  friction  produces  elec- 
tricity. All  that  the  rubbing  does  is  to 
I bring  the  molecules  of  the  two  surfaces 
sufficiently  close  together  to  permit  them 
to  exchange  electrons  in  accordance  with 
their  natural  tendency. 

A NEW  ELECTRICAL  GENERATOR. 

In  accordance  with  the  results  of  these 
experiments,  an  electrical  generator  can  be 
' constructed  which  will  operate  upon  an 
1 entirely  new  principle.  The  diagram  shows 

I how  to  make  it.  The  machine  is  nothing 
more  nor  less  than  a little  trip-hammer, 
with  electrical  connections  to  take  off  the 
charge  generated.  The  wheel  is  turned  by 
hand  and  carries  teeth,  so  that  it  alter- 
nately raises  and  releases  the  hard-rubber 
(ebonite)  disc  attached  to  the  end  of  the 
lever.  Thus  the  disc  strikes  repeatedly 
!'  upon  the  metal  anvil,  which  may  be  of 
iron,  brass  or  any  convenient  metal,  and  the 
! electricity  generated  upon  the  anvil  can 
be  drawn  off  thru  the  wires  shown.  In 
order  to  obtain  a continuous  production 
of  electricity  it  is  necessary  to  discharge 
the  surface  of  the  ebonite  disc  occasionally 
by  passing  a flame  rapidly  over  it,  for 
negative  electricity  is  produced  on  the 
; ebonite  at  the  same  time  that  positive 
charge  is  formed  on  the  metal  anvil,  and 
after  a sufficient  amount  of  electricity  has 
accumulated  upon  the  ebonite  the  further 
production  of  electricity  will  stop.  With 
an  apparatus  similar  to  this,  the  writer  has 
charged  a metal  anvil  of  small  capacity  to 
a potential  of  386  volts.  The  ebonite  disc 
I had  to  strike  the  brass  anvil  thirty-three 
I times  in  order  to  produce  this  voltage,  and 
it  was  found  necessary  to  discharge  the 
disc  three  times  during  the  course  of  that 
experiment.  This  generator  will  not  pro- 
duce electricity  fast  enough  to  be  of  prac- 
tical use,  but  it  is  intensely  interesting  be- 
i cause  it  operates  hy  virtue  of  an  entirely 
new  principle!  If  an  ordinary  Leyden  jar 
is  connected  to  the  metal  anvil,  a few  min- 
utes of  turning  the  crank  of  the  machine 
will  generate  enough  electricity  to  kill  a 
rabbit  or  give  a strong  shock  to  a human 
being. 

WHEN  BABE  RUTH  KNOCKS  A HOMER. 

It  is  interesting  to  think  of  the  elec- 
tricity which  we  are  constantly  generating. 
When  the  typist  pounds  the  keys,  when 
the  pianist  dashes  thru  the  Twelfth  Hun- 
garian Rhapsodie,  when  Jack  Dempsey 
lands  his  right,  electricity  is  produced. 
Even  in  walking,  the  repeated  collisions 
of  the  leather  soles  with  the  pavement 
cause  a continual  generation  of  electricity. 

A pile-driver  produces  electricity  every 
time  it  strikes.  Babe  Ruth,  the  home-run 
king,  is  a notable  generator  of  electricity, 
for  every  time  his  mighty  bat  collides  with 
the  leather-covered  sphere  this  strange 
thing  called  electricity  is  produced.  The 
experiments  that  have  been  performed  in- 
dicate that  if  we  should  collect  in  a Leyden 
jar  the  electricity  generated  every  time  he 
makes  a hit,  forty  hits  would  suffice  to 
electrocute  a mouse.  From  this  it  appears 
that  Ruth’s  efficiency  as  an  electrical  gen- 
erator is  not  very  high,  when  we  consider 
how  many  mice  he  could  kill  if  he  used 
his  bat  directly  on  their  heads.  The  effi- 
ciency of  producing  electricity  by  hammer- 
ing the  electrons  out  of  matter  is  so  small 
that  this  new  method  of  generation  will 
never  be  used  practically,  but  the  discovery 
of  the  effect  and  the  laws  governing  it 
have  shed  much  light  upon  many  puzzling 
electrical  phenomena. 


Yoh  Can  Qtialifif 
ina  Short  TimetoFilla 

BKJOB 

Don’t  be  satisfied  to 
take  what  comes.  Go  get 
the  job  you  want.  It  is 
not  hard  to  do  when  you 
are  fitted  to  fill  it. 

The  demand  for  good  men  in 
every  walk  of  life  is  simply 
immense.  There  are  far  more 
jobs  than  there  are  competent 
men  to  fill  them.  Every  day 
you  put  off  preparing  your- 
self for  a better  paying, 
more  pleasant  position  is  just 
so  much  time  and  money  lost. 


RIGHT  NOW  IS 
the  Time  to  Start 

Take  the  hours  you  idle  away  each 
week.  Turn  them  into  money-mak- 
ing, job-improving  hours  of  study. 
All  you  need  is  ability  to  read  and 
write  and  the  determination  to  win. 
You  can’t  make  a mistake.  Our  sys- 
tem of  instruction  won’t  let  you. 

It  is  Easy  to  Master  Any 
Subject  Taught  By 
Our  Methods 

Every  student’s  work  gets  individual 
attention  from  men  who  know  exact- 
ly what  is  right  and  what  is  wrong. 
Our  faculty  is  composed  of  men  who  have 
made  real  successes  in  their  chosen  fields. 
You  learn  in  months  what  took  them  years 
to  find  out.  And  the  beauty  of  it  is 

Everything  Made  Simple 
As  the  Alphabet 

Where  technical  terms  are  used  they  are  ex- 
plained and  illustrated.  Only  simple  English 
that  anyone  can  understand  is  used.  Hun- 
dreds of  illustrations,  diagrams  and  charts— 
make  the  study  of  our  text  books  easy. 

Write  TODAY  for  Latest 
Bulletin — FREE 

Get  complete  details  about  the  course  you 
favor.  Also  learn  how  others  have  suc- 
ceeded through  our  help. 

American  School  of  Correspondence 

Dept.  G-726, 

Drexel  Ave.  and  58th  St,,  Chicago»  U*  S.  A. 


Pick  Out  the  Job  You  Want 

Office  Men 

Auditors,  Accountants,  Office  Mana- 
gers, Credit  Men,  Cashiers,  Book- 
keepers and  Cost  Clerks  — $2,500  to 
$7,500  a year. 

Factory  Men 

Electrical  and  Mechanical  Engineers, 
Factory  Managers,  Superintendents, 
Foremen,  Designers  and  Draftsmen  — 
$2,500  to  $12,000  a year. 

Construction  Men 
Civil  and  Structural  Engineers, Transit 
Men,  Construction  Superintendents 
and  Foremen,  Estimators,  Designers 
and  Draftsmen— $2, 500to  $10,000  ayear. 
Trades 

Machinists  and  Tool  Makers,  Auto 
Repairers,  Electricians,  Stationary 
Engineers,  Firemen,  Plumbers,  Car- 
penters, Pattern  Makers  and  Tele- 
phone Men— $2,500  to  $3,000  a year. 


Read  This  Letter  From 
One  Young  Man  Who 
Grasped  His  Opportunity 


North  Chatham,  Mass. 

Dear  Sirs: 

I am  enclosing  a circular  of  the  Brown 
Tire  Pump,  and  thought  that  it  might  in- 
terest you,  as  it  is  one  of  my  devicesand  is 
manufactured  by  the  Brown  Co.  on  royalty. 

Your  school  is  the  best  of  the  Corre- 
spondence schools  that  I know  of,  and  am 
glad  to  recommend  it  to  any  one  in  need 
of  a course,  as  I feel  that  it  helped  me 
greatly  in  my  work. 

Very  truly  yours, 

(Mechanical  C.  GOULD  WELD. 

Eng.  Dept.) 


Here  is  the 
First  Step 
To  a Reai 
FUTURE 

Maii 

Coupon 

NOW 


AMERICAN  SCHOOL  OF  CORRESPONDENCE 

Dept.  G-726,  Drexel  Ave.  and  58th  Street*  Chicago*  U.  S*  A. 

Explain  how  I can  qualify  for  position  checked: 

...Mechanical  Engineer  Accountant  and  Auditor  Employment  Manager 

...Architect  Bookkeeper  Steam  Engineer 

...Building  Contractor  Draftsman  and  Designer  Foreman’s  Train’g  C’rse 

Automobile  Engineer  Electrical  Engineer  Machine  Shop  Practice 

...Auto  Repairman  Electric  Light  and  Power  Photoplay  Writer 

...Aeroplane  Mechanic  Fire  Insurance  Expert  Sanitary  Engineer 

...Civil  Engineer  High  School  Graduate  Plumbing  and  Heating 

..  Structural  Engineer  General  Education  Telephone  Engineer 

...Surveying  & Mapping  Common  School  Branches  Telegraph  Engineer 

...Business  Manager  Lawyer  Wireless  Operator 

...Cer.  Public  Accountant Shop  Superintendent 


Address.. 
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PICK  YOUR  JOB 

FarmMechs.  $125 
Tire  Men  - 150 
Drivers  • • 150 
Repair  Men  200 
Taxi  Drivers  175 
Tractor  Men  200 
Garage  Owner  400 


ii 


Pack  your  grip  today  aiid  come  to  fbe  Sweeney 
School  of  Auto-Tractor  & Aviation  Mechanics. 

Strike  out  for  the  big  money  and  a world  wide  opportunity. 

Expert  Mechanics  Wanted  The  machine 

— i ' ■ expert  is  the 

boss  of  creation  today,  whether  on  the  farm  or  in  the  city. 
If  you  are  mechanically  inclined  learn  to  make  and  repair 
autos,  tractors,  trucks,  gaa  enelnes,  auto  tires,  etc..  In  Eigbt  Weeto  by 

The  Sweeney  System  EXPERl]^CE 

Learn  as  35, 000  other  men  have  learned — ^by  tools,  not  books. 
Learn  power  farming  on  my  big  Tractor  farm— 18  tractors. 
Learn  to  make  a $30  tire  from  45c  worth  of  junk.  Learn 
to  fix  any  piece  of  machinery.  You  can’t  get  this  System 
anywhere  else.  Thousands  of  opportunities  for  experts 
trained  in  this  Million  Dollar  Scbool—the  greatest  in  the  world. 
— G»  V 

Send  today  for  my  72-page  catalog,  or  simply  say  when 
r Iw  Fir,  you’re  coming  and  I will  have  classes  arranged  and 
" * your  rooms  ready.  I guar-  . 

antee  railroad  fare  round  trip  if  you  find 
O single  misrepresentation. 

J EMORY  J.  SWEENEY. 

' President 


L£ARN  ATPADE- 


, SCHOOL  OF  AUTO-TRACrORWIATION  / 
' 844SWEENEVBLDG.K>WSASCfTr.MO 


NEW  MOTORS 


FACTORY  GDARAHTEED 
ALL  SIZES 
PROMPT  DELIVERY 


Cnargin;  Generators 

KuititLIe  for  ill)  lighting.  !Yullcr>‘ 
CliurginganJ  Power 
R<*<iuircineiiLt. 

8 V,  lOaniD.  $19.50 
15  v„  10  amp  $26.50 
40  V,  6 amp.  $31.50 
1 10  V,  2V>  unp.  $3 1 .50 
110  V,  5 amp.  * * $52.50 
40  V,  12  amp.  • - $52.50 
110  V,  9’/j  «niP'  $67.50 
40  V,  25  erop.  • • $67.50 
llOVflSamp.  $116.50 
40v..S0amp.  $116.50 
110v,26amp.  $156.50 
llOvpSOamp.  $238.50 

Mcrltt  PielfriArc  C CA 


Polyphase  Motors 

9 anil  3 idiuso.  A.  C.,  2?0  v. 
00r.,17.‘;ti  fl.  I’.M.,  Coin|>lcl<> 
with  liAsrniiil  |>iiltey. 

$46-50 
$66-50 

2 HP-'.  $86-50 

3 IP.'  $98-50 
5 H P.  $1.16.50' 

1 H.  P.  Sfcdil  GrlnAif 

$106-50 


Direct  Correit  Motors 

110  or  220  volts,  D.  C.,  aliunt  wound. 
1750  R.  R M.  With  base  pulley  and 
starting  l>ox. 

1/4  $28-50, 

1/4  $28-50 

$58-50 


Sinslo  PImso  Motors 

llO.tflfO  voUh.  a.  C..  60  cycle, 
IKOO  R.  J’.  M.  with  pulley 
1 /a  8.  P.,  221  V,  IfidoctMi  ~ 

V4  WiUi 


1/2  H.P. 


WatluBf  Michtat  Malar 

I / H.  P.,  110  V.  (Hndiat 

Y4  boEif  itDtor  * 

H.  P.  liVaeUoB.  fsO 


H.P. 

H.P. 

KP. 

H.P. 


- $82-50 
$124-50 
$142-50 
$218-50 


WRITE  FOR  CATALOQ.  iARGAIHS  IN  MOTORS  AND  GENERATORS 


$28-50 
$28-50 
$46-50 
$54-50 
$74.50 

2H.  P.  reyiUDnlaVDetlDa  ^4  CA 

wilb  tlMiRf  Uu  • • V 1 4^0*^^ 

3H.  P.  r»p«klta  ludaclki  4^  i >1  ^ C A 

wtlbiQ«a|kaM  . 

5 H.  P.  rtpiUM  iUtttiM  «Vqq  CA 

mlb  sUiat  hm  J 1 


I H.  P.  liVt 

yZ  8atf  Oart 

1/2  rY. 


rt^ltlaa  iadvetiao 
coapeuar  aervicf 


1 H.  P rcpaltiaa  IndveliaR, 
* Spedil  Garifa  Molar 


SPECIAL 

111  Mils 
A.C..CI 
1710  RJ».M 
CaapUK  cord,  plmBilo«lleY 


MONEY  BACK 


WASHING  MACHINE  MOTORS 

SuiUblefur 
Vqwrallnjt 
.Smalt  Cum. 

|tre«son.  < urfee 

tiricktsllouJe  „ ^ 

\Vgxh.T^  Rlr.  Rat-  WM 


$265® 

rr«  A W 


GUARANTEE 


, t$%  depatrl  reoidrai  d ardert.  laluca  €.  0.  0.  hy 
' Eipatt.  S^t  Aran  trftb  131  af  LaAaf  ttttabad  b|  friltbL 
MANUFACTURCRS’  DlSTRlBtrrOf 


SHIPPING  TERMS 

B 

CHAS.  H.  JOHNSTON,  Box  12.  Weal  Ead,  PiUsburgh, 


BATTERY 
CHARGING 
PAYS  BIG 


F-F  BATTERY  BOOSTER 

or  Magnetic  Rectifier  for  1 10-120  Volt  60  Cycle  Alternating  Current 
Bantam  type  6-6  amp.  6 v.  battery. $15  Bantam  type  12-5  amp.  1 2 v.  battery. $20 

Type  16-8  amp.  6 v.  battery....  24  Type  112-6  amp.  12  v.  battery...  24 

Type  166-12  amp.  6 v.  battery....  32  Type  1612-7  amp.  12  v.  battery...  32 

Tj'pe  1626-12  or  7 amperes  in  combination  for  both  6 and  12  volt  batteries..  48 
Shipping  weight  complete  with  Ammeter  and  Battery  Clips.  11  to  15 
pounds. 

All  outfits  do  the  same  work  except  as  to  time  to  complete  a charge. 
Include  postage  and  insurance  with  remittance  for  parcel  post 
shipment. 

Bulletin  No.  (2  describes  these  and  other  F-F  charging  apparatus  that 
operate  on  Farm  Lighting  Plants  and  Direct  Current. 

F-F  ROTARY  RECTIFIER 

BATTERY  STATIONS — Write  for  Bulletin  on  the  F-F  Big  Boy — Full 
Wave — Automatic  Rotary  Rectifier  of  14  battery  capacity  and  larger. 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohio 


HT^ARK'S 

O^SCHOOt 


8 State  St.,  New  York,  N.  Y. 

Phone  Bowling  Green  8079 

Complete  instruction  in  radio  operating  in  all  branches 
for  Merchant  Marine.  Ocean  Steamships,  Telegram 
Service.  Special  course  in  Vacuum  Tubes  and  Radio 
Telegraphy.  Preparing  for  Government  Examinations. 

Elementary  and  Advanced  Classes 
Day  and  Evening  Classes 
Write  for  Circular. 
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taining  to  the  splendor  of  a giant  helium 
star.  This  theory  accounts  very  reasonabl> 
for  the  division  of  each  cooler  stellar  type 
into  groups  consisting  of  dwarfs  and  giants. 
Among  the  helium  and  hydrogen  stars, 
however,  there  would  be,  evidently,  no  di- 
vision into  dwarfs  and  giants  since  all  stars ' 
attaining  to  this  height  of  development 
would  necessarily  be  exceptionally  massive 
giant  stars.  This  scheme  of  evolution  of 
the  stars  does  not  recognize  nebulae  as  the 
progenitors  of  the  stars.  Tho  helium  stars  j 
are  often  found  associated  with  nebulae,  1 
no  giant  red  star  has  ever  been  found  as- 
sociated with  a nebulae.  It  has  always  been 
the  orthodox  belief  that  the  nebulae  con-  , 
densed  into  “young”  or  “early  type”  helium  ; 
stars,  which  in  turn  condensed  further  in 
cooling  into  white,  yellow,  orange  and  red- 
dish stars,  consecutively. 

This  theory  of  evolution  has  no  place  for 
the  diffuse  giant  stars  of  the  same  series 
and  the  discovery  of  their  existence  has 
proved  somewhat  disconcerting  to  the  sup-  i 
porters  of  tlie  older,  more  firmly  establisht 
theory  of  the  origin  of  stars  from  the  great 
diffuse  gaseous  nebulae.  It  has  been  sug-  > 
gested  that  the  nebulae  may  rather  result  | 
from  the  disintegration  of  unusually  mas- 
sive helium  stars  that  have  become  so 
abnormally  hot  in  contracting  from' a diffuse 
state  that  radiation  pressure  has  prevailed 
over  gravitational  attraction  with  a result- 
ing dissipation  of  the  “star  stuff”  into 
space. 

The  origin  of  the  diffuse  giant  red  stars  . 
is  indeed  a puzzle.  It  is  plainly  evident 
that  they  do  not  arise  directly  from  con- 
densation  of  the  luminous  nebulae  since  the 
two  are  never  found  associated  in  space. 

It  has  been  suggested  tentatively  that  diffuse 
red  giant  stars  may  owe  their  origin  to 
interatomic  action  in  the  vast  non-luminous 
tracts  of  matter  known  to  exist  universally 
in  space.  Tho  the  density  of  these  red 
giants  is  less  on  the  whole  than  the  earth’s  ’ 
rarer  atmosphere,  there  is  every  reason'  to 
believe  that  they  are  strongly  condensed 
tow^ard  the  center,  instead  of  being  uni- 
formly dense  thruout. 

Since  it  has  been  definitely  proven  that 
contraction  alone  is  insufficient  to  keep  up 
the  supply  of  radiant  energy  of  the  stars 
too  great  stress  cannot  be  laid  upon  any 
one  theory  of  stellar  evolution.  Many  ^ 
puzzling  astrophysical  problems  would  be 
solved  if  the  source  of  the  radiant  energy 
of  the  stars  were  known. 

There  are  known  to  be  stars  differing  . 
little  in  size,  mass  and  density  that  differ 
tremendously  in  light-giving  power.  Thus 
the  companion  of  Sirius,  tho  half  as  mas- 
sive as  the  brighter  star  and  of  the  same  ' 
type  of  spectrum,  gives  only  one  five-thou- 
sandth as  much;  light  as  Sirius. 

There  was  discovered  but  a year  or  so 
ago  a most  remarkable  calcium-type  star 
near  us  in  space  that  possesses  only  one 
five-thousandth  part  of  the  intrinsic  lu- 
minosity of  the  sun,  altho  per  unit  of  sur- 
face area  normal  stars  of  this  type  radiate 
much  more  intensely  than  the  sun!  Either 
this*star.  is  not  much  larger  than  our  planet 
Earth  in  size  or  else  it  radiates  far  more 
feebly  per  unit  of  surface  than  a normal 
star  of  its  class.  A true  solution  of  the 
puzzle  depends  upon  a knowledge  of  the 
source  of  the  radiant  energy  of  the  stars. 
Certainly  no  known  source  of  radiant  en- 
ergy, including  radio-activity,  could  keep  in 
a state  of  sun-like  incandescence  thru  the 
ages  a minute  sun  no  larger  than  our  own 
little  planet.  ' 

On  the  other  hand,  there  are  known  to 
exist  among  all  types  of  stars,  super-giants 
such  as  Rigel  and  Canopus  that  radiate 
fully  five  thousand  times  as  much  light  and 
heat  as  a normal  star  of  the  same  type. 
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first  day  out  of  New  York  the  food  was 
passable  and  there  was  plenty  of  it.  After 
this,  however,  we  had  prunes  and  canned 
“Willie’  for  breakfast,  canned  “Willie”  and 
prunes  for  lunch  and  “Willie”  canned  and 
prunes  for  supper.  I do  not  mention  tea  or 
coffee  because,  altho  the  mess  cook  called 
it  by  these  names,  they  were  not;  in  fact 
there  was  no  palatable  difference  between 
the  two. 

For  that  reason,  I say  to  you,  take  along 
the  books,  also  the  notebook  and  the  camera. 
Take  out  a correspondence  course  even  if 
it  be  only  one  in  correct  English.  Several 
prominent  radio  men  have  reached  their 
present  positions  today,  solely  by  the  amount 
of  technical  book-learning  they  were  able 
to  secure  while  seagoing  operators.  The 
majority  of  radio  men  are  young ; that  is, 
all  ages  ranging  from  18  to  30,  at  which 
time  the  mind  is  more  pliable  and  receptive 
than  in  later  years,  making  comparatively 
easy  the  mastery  of  various  technical  sub- 
jects allied  with  the  radio  art. 

The  camera  and  the  notebook  are  most 
valuable.  The  camera  for  its  all-seeing  eye 
and  the  notebook  (call  it  a diary  if  you  wish) 
for  its  graphic  record  of  your  experiences 
while  in  “foreign  lands.”  Preserve  these 
records  as  you  would  your  life  insurance 
or  your  bankbook.  They  will  prove  in- 
valuable to  you  in  later  years. 
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up  the  area  of  the  opening  with  cocoanut 
shells.  Compare  with  the  modern  idea  of 
covering  up  a hole  with  a silver  plate 
screwed  in  place. 

The  instruments  have  been  improved 
upon  and  the  operation  instead  of  taking 
months  requires  only  12  to  15  minutes. 
Altho  sometimes  the  old  form  of  trephin 
is  still  used,  electricity  has  rapidly  taken 
its  place  in  the  form  of  a new  circular  bone 
saw.  The  old  style  trephin  was  auger-like 
in  nature  and  drilled  a starting  point  for 
the  saw.  The  cylindrical  saw  then  cut  a 
perfectly  round  pellet  out  of  the  skull, 
which  was  removed  with  the  saw.  This 
then  gave  access  to  the  covering  of  the 
brain  which  had  to  be  incised  in  many  cases. 

The  purpose  of  the  operation  is  many 
fold.  The  skull,  as  we  now  know,  is  made 
up  of  three  distinctly  different  sections  of 
bone.  An  outer  table  which  is  firm  and 
hard,  a middle  or  diploeic  table  which  acts 
as  the  nourishing  layer,  and  the  third  or 
inner  table  of  hard  boney  matter.  The 
middle  one  is  quite  porous. 

Thus  a blow  on  the  head  will  sometimes 
not  show  any  perceptible  injury  on  the  out- 
side and  yet  a fracture  of  the  inner  table 
might  have  occurred,  driving  fragments  of 
the  bone  into  the  brain  tissue.  Here,  due 
to  the  wonderful  blood  circulatory  system 
of  the  brain  quite  a bit  of  blood  is  forced 
out,  which  will  later  clot,  the  same* as  blood 
does  in  any  other  portion  of  the  body. 

A blood  clot  may  now  undergo  a series 
of  degenerative  changes  or  may  disappear 
entirely  thru  being  absorbed  by  the  tissues. 

In  the  latter  case  there  is  nothing  to  fear, 
but  in  the  former  it  causes  degeneration 
of  the  tissues,  and  rapidly  spreads  over 
quite  a large  area.  The  pressure  inside  the 
cranial  vault  or  skull  becomes  very  great, 
and  the  action  of  the  brain  is  markedly  im- 
paired. 
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man.  All  of  these  positions  pay  extremely!; 
well  and  the  work  itself  is  intensely  fascinat,;.." 
ing.  _ ^ ^ J: 

Practical  Electricity  j? 
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You  Big  Success 
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Our  method  of  co-operative  assist- 
ance to  the  Student  of  moderate 
means  brings  an  Electrical  career 
within  the  reach  of  every  ambitious 
man.  The  majority  of  our  students 
are  earning  their  own  way  by  our 
“Earn  - While • You  - Learn”  system. 
By  this  arrangement  you  may  spend 
half  time  working  for  a Milwaukee 
industrial  concern  and  the  other 
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tory. 

Our  free  Employment  Department, 
which  is  in  close  touch  with  Mil- 
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for  those  students  who  wish  to  earn 
part  or  all  of  their  expenses.  In 
addition  to  this,  the  department  will 
help  you  get  a good  position  in  the 
Electrical  industry  when  you  have 
completed  your  training. 
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Greatest  Electrical  School 
Shops  in  America 

Learn  Electricity  by  actual  practice  on 
complete  working  equipment  in  our  big  Elec- 
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worth  of  motors,  machines,  dynamos,  switch- 
boards, ignition  and  lighting  systems,  etc., 
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give  you  personal  instruction. 
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student  in  the  general  theory  and  practice  of* 
Electricity,  then  trains  him  for  whatever 
branch  he  desires  to  specialize  in.  He  be- 
comes both  a good  Electrician  and  a trained 
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Electrotechnics 

Practical  Electrical  training  of  2 to  3 years 
which  leads  to  positions  such  as  Superin- 
tendent qjf  Maintenance,  Director  of  Con- 
struction, Automotive  Electrotechnician,  Ra- 
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Installing  and  Electrical  Equipment  Sales- 
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Learn  at  Home ! 


Employers  everywhere  are  look- 
ing for  skilled  draftsmen.  They  are 
offering  splendid  salaries,  and  good 
positions  are  always  open. 

No  line  offers  greater  opportunity  for 
advancement.  Drafting  itself  not  only 
commands  good  pay,  but  it  is  the  first  step 
toward  success  in  Mechanical  or  Structural 
Engineering  or  Architecture. 

There  is  an  easy  delightful  way  in  which 
you  can  learn  right  at  home  in  spare  time. 
For  29  years  the  International  Corre- 
spondence Schools  have  been  giving  men 
and  women  just  the  training  they  need 
for  success  in  Drafting  and  more  than  200 
other  subjects.  Hundreds  of  thousands 
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The  degeneration  changes  may  gradually 
spread  so  that  finally  they  become  distinctly 
localized  and  begin  to  show  defects  in  bodily 
movements  or  sensations.  If  the  leg  area 
is  reached,  the  leg  will  become  paralyzed 
on  the  opposite  side  of  the  injury,  i.  e.,  if 
the  right  hemisphere  of  the  brain  has  been 
injured,  the  left  leg  will  be  paralyzed  and 
with  the  leg  of  course  the  arm  on  that  side. 

The  injury  or  abscess  then  would  pene- 
trate the  brain  tissue  still  further  and  may 
result  in  blindness  in  one-half  of  the  visual 
field  of  both  eyes.  Difficulties  of  speech 
would  present  themselves  and  word  blind- 
ness occur,  dependent  on  the  direction  in 
which  the  abscess  grows.  In  addition,  in- 
tense throbbing  in  the  head  and  perhaps 
deafness  on  the  same  side  as  the  injury 
would  be  indicated.  Of  course,  none  of 
these  signs  would  show  invariably  that  the 
brain  has  been  injured  or  that  there  is  any 
intercranial  pressure. 

The  attending  surgeon  always  attempts 
to  ascertain  by  interrogation  whether  or  not 
there  had  been  any  previous  injury,  and  if 
the  answer  is  in  the  affirmative,  regardless 
of  whether  the  injury  was  on  the  surface 
or  not  he  advises  immediate  operation  when 
the  other  signs  just  mentioned  are  present. 

If  the  operation  is  not  refused  by  the 
patient,  it  means  but  a matter  of  a few 
moments  to  carry  it  to  a successful  com- 
pletion. The  surgeon  after  setting  the 
depth  gage  for  the  saw  and  adjusting  the 
width  of  the  saw-cut,  places  his  patient 
under  anesthesia,  and  then  as  near  as  pos- 
sible he  attempts  to  locate  the  position  of 
the  injury.  A flap  of  scalp  is  then  removed, 
the  head  having  been  shaved  at  the  spot 
determined  upon,  the  current  turned  on 
and  the  saw  cuts  its  way  thru  the  skull, 
without  necessitating  any  pressure  upon  the 
handle  of  saw. 

This  causes  two  parallel  incisions  to  be 
made,  even  into  the  proximity  of  a splintered 
skull,  and  there  is  no  danger  of  forcing 
fragments  of  bone  into  the  brain  as  was 
generally  the  case  with  the  old  style  tre- 
phines. Reversing  the  saw  and  cutting  two 
more  parallel  lines  at  right  angles  to  the 
first  cut,  the  surgeon  is  able  to  remove  a 
square  portion  of  bone  or  a triangular  por- 
tion if  the  same  should  prove  advisable,  in 
which  case  the  saws  are  close  together. 

A cut  thru  the  dura  mater  or  covering 
of  the  brain  exposes  the  brain,  and  in- 
stantly if  there  has  been  any  cranial  pres- 
sure quite  a large  quantity  of  pus  will 
escape.  Sometimes  the  opening  thus  formed, 
if  it  is  of  large  size,  is  covered  by  a silver 
plate  screwed  into  place  right  into  the  bone, 
the  dura  mater  of  course  having  been 
sewed  up  prior  to  this  step. 
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iNIr.  LaReine,  after  having  obtained  a 
mechanical  man,  discovered  the  fraud  in 
the  method  of  actuating  its  mechanisms 
which,  as  the  readers  undoubtedly  know, 
was  controlled  by  a real  live  midget,  and 
after  years  of  research  has  produced  a 
rival  to  the  old  type.  This  new  marvel, 
in  addition  to  writing  his  name  on  black- 
boards and  riding  a bicycle,  can  actually 
talk ; the  voice  emanating  from  him  being 
very  distinct  and  clear. 

The  arms  of  the  man  in  writing  are  ac- 
tuated by  a series  of  cams,  which  enable 
the  operator  to  direct  any  desired  move- 
ment to  these  arms.  A selective^  device  al- 
lows any  of  the  various  functions  to  be 
actuated  separately,  much  the  same  as  these 
selective  controllers  employed  in  wireless 
controlled  vessels.  A gyroscope  in  the  bot- 
tom enables  the  mechanical  man  to  ride  a 
bicycle  across  the  stage  in  startling  fashion. 


30  inches  long.  High  power. 

Built  like  a real  boat — $15.00 

Send  stamp  for  Illustrated  lists  of  working  model 
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P.  0.  Box  254.  Wilkes-Barre.  Pa. 
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or  latest  songs  on  the  Ukulele  you  will  be 
wanted  every  where.  We  teach  by  mail  20 
simple  lessons^  give  you  free  with  every 
course  a genuine  Hawaiian  Ukulele, 
music,  everything—no  extras.  Ask  us 
to  send  the  story  of  Hawaiian  music. 

You  will  love  it.  No  obligation— 

[.absolutely  free. 

The  Hawaiian  Institute  of  Music 

1400  Broadway  Dept.  5-L  New  York 
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I (^Continued  from  page  623)  | 

ships — to  lift  them  up  ver'ticaiiy — are  be- 
coming a realization  at  the  present  time. 
Witness  the  various  helicopter  machines 
that  actually  have  flown  in  the  past  few 
months  and  which  were  pictured  in  this 
magazine  recently. 

Nor  did  Mr.  Senarens  write  vaguely 
about  his  wonder  machines.  Quite  the 
contrary,  he  described  them  minutely. 
While  of  course  no  such  technical  data,  as 
for  instance  that  used  by  Jules  Verne,  ap- 
pears in  Senarens’  descriptions,  still  the 
iDoy  who  read  the  stories  had  a pretty  good 
understanding  of  the  workings  of  the 
mechanism,  and  his  imagination  _ always 
helped  him  along  so  that  the  machine  was 
pictured  by  him  down  to  the  last  nut  and 
to  the  last  binding  post.  Most  interesting 
is  it  that  Mr.  Senarens  used  electricity  as 
the  motive  power  of  most  of  his  devices. 
At  that  time,  altho  there  were  as  yet  no 
electric  lights,  electricity  had  just  come 
into  use.  Electricity  in  those  days  could 
do  anything,  and  the  people  believed  that 
the  marvelous  new  force  was  capable  of 
doing  the  impossible,  as  indeed  it  has  ap- 
proximated to  since.  Not  the  most  interest- 
ing part  about  Senarens’  writings^  were  his 
scientific  creations,  but  the  stories  them- 
selves were  little  classics  in  construction. 
Mr.  Senarens  had  written  since  he  was  a 
boy  fourteen  years  old,  and  was  a very 
accomplisht  writer  with  a fervid  imagina- 
tion, not  only  in  things  scientific.  He  was 
a master  of  romance,  fiction,  adventures, 
plots  and  everything. 

Mr.  Senarens  is  still  at  it,  and  altho  he 
is  not  w'riting  any  more  scientific  stories 
just  now,  he  is  in  the  ring  and  doing  work 
as  an  editor  for  a New  York  publishing 
house  at  the  present  time.  Mr.  Senarens 
is  fifty-eight  years  old  and  is  a very  active 
and  energetic  man  who  does  not  show  his 
age.  Perhaps  at  some  not  too  future  date 
Mr,  Senarens  will  give  us  ,some  more 
imaginative  stories,  picturing  the  world  as 
it  will  look  fifty  years  hence. 

And  the  other  day  when  we  made  him 
dig  out  a few  hundred  of  his  time-worn 
yellowed  paper-covered  novels,  each  adorned 
with  an  old-fashioned  wood  cut  on  its 
front  cover,  Mr.  Senarens  smiled  wistfully. 
He  had  long  since  forgotten  those  “wild 
impossible  dreams”  of  his  younger  writ- 
ing days.  Altho  he  does  not  like  to  ad- 
mit it  now,  he  was  actually  ashamed  to 
write  such  “nonsensical  wild  pipe  dreams” 
those  days.  In  fact,  there  were  many  peo- 
ple who  thought  that  his  stuff  was  too  fan- 
tastic and  would  actually  hurt  the  young 
boys.  And  here  nearly  everyone  of  his 
"pipe  dreams”  has  come  true ! 

■ “Yes,”  Mr.  Senarens  sighed  deeply,^  when 
we  called  his  attention  to  it,  “truth  is  indeed 
stronger  than  fiction.  I believe  anything  is 

possible  now.” 
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the  other  hand,  tools  of  that  period  brought 
to  light  by  excavation  are  of  the  most  prim- 
itive kind. 

“How,  then,  were  the  pyramids  con- 
structed? How  were  enormous  blocks  of 
stone,  each  weighing  many  tons,  hauled  into 
position  up  to  nearly  five  hundred  feet  above 
ground  level?  This  is  the  problem  which 
has  puzzled  engineers.  While  several  theo- 
ries have  been  advanced,  none  has  been  pro- 
pounded which  has  met  with  anything  like 
general  acceptance.  The  most  popular  (if 
it  can  be  so  called)  is  the  earth  (or  rather 
sand)  ramp'  theory,  which  propounds  that 
as  one  row  of  blocks  of  stone  was  laid,  from 
the  foundation  upward,  an  inclined  plane  of 
sand  was  constructed  around  all  four  sides 
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until  it  was  level  with  the  top  of  the  row. 
Up  this  inclined  plane  the  blocks  of  stone 
for  the  next  row  were  hauled,  and  when 
positioned  the  sand-ramp  was  lengthened 
and  heightened  to  the  top  of  them,  blocks 
for  another  row  hauled  up,  and  so  on  and 
so  on.  In  other  words,  the  theory  involves 
a belief  that  the  Egyptians  constructed  one 
huge  earth  mountain  to  enable  them  to  con- 
struct a smaller  stone  mountain,  it  being 
apparent  that  to  get  an  angle  for  haulage 
over  soft  sand,  the  approach  rise  of  the 
ramp  would  have  to  commence  from  nearly 
a mile  away. 

“To  the  writer  this  idea  appears  crude 
in  the  extreme.  Also  it  gives  very  little 
credit  to  the  master-builders  of  a very  ex- 
traordinary age. 

“The  writer’s  theory  is  that  the  smooth 
cement  covering  (this  smooth  outer  cover- 
ing which  can  be  seen  on  the  pyramids  even 
today,  altho  badly  disintegrated  in  most 
cases,  is  and  has  been  popularly  supposed  to 
have  been  put  in  place  after  the  stone  work 
was, all  finished)  was  put  on  from  the  bot- 
tom upward  as  the  work  proceeded.  That 
is  to  say,  when  the  first  row  of  stones  above 
the  foundations,  i.  e.,  above  ground,  had 
been  positioned,  their  outer  sides  were  given 
the  cement  plastering.  Assuming  this  to  be 
so,  the  edifice  had  a smooth  glissade  of  an 
ever-rising  height  as  each  layer  of  masonr}' 
was  added.  The  object  of  such  a method  of 
construction  will  at  once  become  apparent  if 
we  imagine  a roller  to  have  been  placed  at 
the  angle  of  the  fiat  top  and  a number  of 
ropes  laid  over  it  down  the  sides.  (See  illus- 
tration herewith  for  probable  arrangement 
of  the  rollers  and  ropes.)  When  the  word 
‘ropes’  is  mentioned  we  must:  calculate  upon 
long  lengths,  spliced  into  cables.  The  fab- 
rication of,  say,  five  such  fibrous  cables, 
about  three-quarters  of  a mile  in  length,  re- 
placed as  worn  out,  would  have  been  a small 
undertaking  compared  with  the  fabrication 
of  a colossal  and  totally  unnecessary  ramp, 
or  huge  mountain  of  sand,  the  erection  and 
removal  of  which  would  have  been  a titanic 
operation  alone.  On  one  end  of  those  cables 
would  have  been  hitched  a block,  already 
faced  and  angled,  with  its  smooth  side 
against  the  cement  incline.  On  the  other 
end,  a number  of  men  would  have  been 
ranged  in  lines  for  hauling. 

“The  number  would  have  been  a great 
one,  but  history  relates  that  nearly  one  hun- 
dred thousand  men  were  employed  in  the 
construction  of  the  pyramids ! With  regard 
to  the  hauling  of  the  blocks  into  position, 
therefore,  the  only  limits  would  have  been 
the  length  of  the  cable  and  of  the  ridge.  In 
such  conditions,  10,000  men  divided  into  five 
rows  of  2,000  each,  hauling  on  a twenty-ton 
mass  over  rollers,  against  a smooth  glissade, 
would  have  had  an  easy  job.  Once  up,  the 
blocks  would  be  hauled  to  the  near  side  of 
the  haulers  (pushed  along  on  rollers,  pre- 
sumably) , and  the  process  of  erection  would 
go  on  away  from  them,  until  the  glissade 
was  reached,  when  the  latter  would  be  built 
up  to  the  new  level,  and  work  would  begin 
again,  positioning  another  row  of  blocks. 

“The  theory  advanced  is  supported  by  sev- 
eral considerations.  The  modern  block-and- 
tackle  system  is  unquestionably  only  an  evo- 
lution of  the  very  plan  of  handling  heavy 
weights  just  described.  Both  the  older  and 
the  modern  methods  required  a number  of 
parallel  ropes  or  cables  to  take  off  and  di- 
vide the  tension  of  a very  heavy  weight, 
without  which  division  the  strain  on  a single 
strand  would  be  too  much.  In  each  method 
also  there  is  the  division  of  the  pulling 
force  between  several  strands.  The  prin- 
ciples involved  are  the  same,  only  the  mod- 
ern power-  or  hand-driven  block  and  tackle 
is  more  scientific  and  less  cumbersome  than 
the  ancient  cables  working  over  rollers.  But 
— and  here  is  the  point — how  much  less 
cumbersome  is  this  method  than  the  idea  of 
mountainous  sand-ramps,  first  thrown  up 
and  then  thrown  away?” 
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their  own,  and  they  are  so  transparent 
that  one  may  see  the  farthest  stars  through 
their  substance.  Finally,  there  is  the  turn- 
ing of  the  rings,  and  they  turn  according  to 
the  law  of  gravitation.  This  is  a fact  which 
all  theory  accepts  and  of  which  the  hy- 
pothesis of  Dr.  Birkeland  does  not  seem  to 
take  account.  The  wisest  plan,  therefore, 
urifil  the  new  order  comes,  is  to  hold  to  the 
old  theory  of  Cassini  and  to  follow  with 
interest  the  ingenious  experiments  of  Dr. 
Birkeland.” 
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so  much  by  the  rain  which  fell  as  by  the 
breaking  up  of  “all  the  fountains  of  the 
great  deep.”  In  plain  English,  this  can  have 
but  one  meaning,  viz.,  the  waters  of  the 
ocean. 
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This  Shows  Graphically  What  Happens  When 
the  Earth  and  Another  Heavenly  Body  Ap- 
proach Within  a Short  Distance.  The  Water 
on  Both  Bodies  Will  be  Drawn  Out  as  Shown. 

That  these  waters  were  actually  ocean 
waters  can  best  be  proven  by  the  fact  that 
fossil  sea  shells  have  been  found  upon  the 
summits  of  our  highest  mountains  in  all 
parts  of  the  world  with  the  exception  of 
some  African  mountains. 

Mr.  Gernsback’s  explanation  of  the  flood 
is  very  simple,  and  might  readily  have 
occurred  as  follows : 

If  some  celestial  body  in  its  wanderings 
thru  the  heavens  past  sufficiently  close 
to  the  earth,  that  is  within  ten  or  twelve 
thousand  miles,  there  is  no  question  of  a 
doubt  that  such  an  encounter  would  have 
caused  havoc  on  earth.  We  are  not  con- 
cerned here  what  this  body  was.  It  might 
have  been  our  own  moon,  or  it  might  have 
been  any  of  the  other  planets,  or  even  an 
extraordinary  large  cometary  body  of  a 
bulk  as  large  as  the  earth,  or  even  as  small 
or_  smaller  than  the  moon,  passing  suf- 
ficiently close  to  the  earth, — say  two  thou- 
sand miles.  The  mutual  gravitational  in- 
fluences would  then  raise  tremendous  tidal 
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waves,  not  only  upon  the  earth,  but  upon 
the  other  heavenly  body  as  well,  providing 
there  was  water  on  it. 

Now  if  Noah  had  been,  as  he  presumably 
was,  a wise  man,  he  no  doubt  would  have 
been  able  to  foresee  what  was  coming, 
just  as  any  astronomer  can  foretell  the  re- 
turn of  a comet  years  in  advance.  The 
flood  is  commonly  supposed  to  have  oc- 
curred in  the  year  2348  B.  C.  If  we  credit 
a man  with  ingenuity  enough  to  build  the 
Ark,  in  other  words  a vessel  500  feet  long 
and  50  feet  deep,  as  mentioned  in  the  bible, 
a vessel  comparing  very  favorably  with  a 
modern  ocean  passenger  steamer,  that  man 
must  have  had  a rather  remarkable  in- 
lelligence.  He  probably  was  astronomically 
inclined,  and  he  could  probably  foretell  the 
time  when  the  encounter  of  the  two  bodies, 
viz.,  the  earth  and  the  strange  wanderer, 
would  occur.  This  of  course,  would  give 
him  time  enough  to  build  his  Ark,  and 
therefore  escape  the  ensuing  cataclysm. 

Our  cover  illustration  gives  a good  idea 
of  what  would  happen  if  the  earth  and  the 
other  celestial  body  would  be  at  their 
nearest  approach,  say  10,000  miles.  It 
should  he  remembered  that  such  an  en- 
counter as  this  is  not  of  long  duration. 
The  earth  moves  very  rapidl}'  in  its 
orbit,  namely  at  the  rate  of  1,600,000 
miles  per  day.  The  other  body  would 
move  at  an  approximately  similar  speed. 
The  havoc  caused  by  the  mutual  gravita- 
tional attraction  would  he  colossal  as  well 
as  swift. 

As  the  two  bodies  approach,  the  ocean 
waters  of  the  earth,  being  the  most  plastic 
substance  of  the  almost  rigid  earth,  would 
be  drawn  sky  high,  all  depending  upon  the 
distance  which  separated  the  two  heavenly 
Ijodies.  That  the  ocean  waters  would  be 
lifted  up  in  gigantic  tidal  waves  of  any- 
where from  ten  to  twenty-five  miles  high 
is  only  a very  reasonable  surmise.  The 
lifting  up  of  these  waters  would  of  course 
be  swift,  and  would  not  necessarily  cause 
immediate  havoc  then,  but  the  minute  the 
two  bodies  separate,  the  waters  naturally 
would  recede  with  a rush,  and  would  in- 
undate the  continents  considerably  over 
the  highest  mountain  tops. 

Consider  that  the  waters  of  the  earth 
cover  five-eighths  of  the  entire  surface.  If 
therefore,  this  theory  is  correct,  the  re- 
ceding waters  would  rush  over  almost  every 
continent  of  the  entire  globe.  Nor  will  this 
titanic  disturbance  be  momentary.  The 
gigantic  waves  created  will  not  come  to  rest 
immediately,  and  the  momentum  will  proba- 
bly be  sufficient  to  cause  the  waters  to  race 
around  the  earth  for  mau}^  days  to  come. 
It  might  even  take  months  for  some  conti- 
nents to  become  depleted  of  the  waters ; 
undoubtedly  new  oceans  would  be  created 
and  old  ones  turned  permanently  into  land. 
Witness,  Dr.  Wright’s  remarks  as  to  the 
historical  Chinese  ocean  known  as  Han 
Hai. 

How  long  such  a disturbance  might  last 
until  the  oceans  finally  came  to  rest  again, 
is  impossible  to  know  now,  but  it  cannot 
be  doubted  that  the  time  element  would  be 
rather  long.  It'  is  well-known  that  a cloud 
burst  sometimes  deluges  a section  of  the 
country  for  some  days  before  the  waters 
finally  have  entirely  dispersed,  thru  filtration 
into  the  ground,  or  by  being  carried  away 
by  rivers.  Such  a local  inundation  proba- 
bly never  exceeds  an  average  of  ten  to 
fifteen  feet  deep.  If  then  it  takes  days  for 
the  waters  to  recede  from  such  a purely 
microscopic  local  affair,  how  long  would  it 
take  the  waters  to  finally  disappear  if  an 
ocean  wave  anywhere  from  ten  to  twenty- 
five  miles  in  depth  swept  over  the  lands? 

No  serious  objection  has  been  raised  by 
astronomers  to  Mr.  Gernsback’s  theory, 
and  this  explanation  is  probably  as  good 
or  perhaps  better  than  many  other  theories 
that  tried  to  explain  the  reasons  for  the 
flood  unsuccessfully  in  the  past. 
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COMMENT  ON  THE  ABOVE. 

By  Isabel  M.  Lewis,  M.A. 
of  U.  S.  Naval  Observatory. 

If,  in  the  course  of  ages,  a dark  body, 
comparable  in  size  to  our  own  planet, 
chanced  in  its  wanderings  thru  space  to 
pass  so  dangerously  close  to  our  solar  sys- 
tem as  to  come  under  the  overpowering 
attraction  of  the  sun  and  were  drawn 
thereby  into  his  domain,  and  happened,  as 
it  advanced  toward  the  sun  in  hyperbolic 
orbit,  to  pass  within  a few  thousand  miles 
of  our  own  planet  world,  the  effects  would 
not  be  so  transient  as  are  the  effects  of 
cometary  encounters. 

Were  our  planet  in  a semi-gaseous  state 
it  would  eject  a stream  of  matter  in  the  di- 
rection of  the  intruder  as  a result  of  the 
state  of  tidal  stress  and  strain  set  up  by 
the  close  approach  of  the  two  bodies. 
Since,  however,  our  planet  is  an  elastic 
body  and  as  rigid  as  steel,  it  would  yield 
but  temporarily  to  the  deforming  force 
(unless  this  was  so  great  as  to  completely 
disrupture  our  world),  and  immense  tidal 
waves  would  sweep  over  the  earth’s  sur- 
face for  many  days,  increasing  in  force  as 
the  two  bodies  approached  and  gradually 
decreasing  as  they  drew  apart.  Great 
floods  sweeping  over  the  surface  of  the 
earth  would  not  be  the  only  effects  of  such 
an  encounter. 

There  would  be  great  and  persisting  cli- 
matic changes  as  well.  The  visiting  body 
being  comparable  in  size  and  mass  to  the 
earth  and  exerting  a great  gravitational 
pull  upon  it,  would  produce  a change  in  the 
form  and  size  of  the  earth’s  orbit  that 
would  continue  after  the  body  itself  had 
past  on,  just  as  a comet  that  has  past  close 
to  a planet  has  the  form  of  its  orbit  per- 
manently changed  by  the  encounter.  The 
distance  of  the  earth  from  the  sun  and  its 
period  of  revolution,  or  year,  depend  upon 
the  form  and  size  of  its  orbit,  so  as  a re- 
sult of  the  encounter  our  year  and  our  dis- 
tance from  the  sun  would  be  different  and 
accordingly  the  amount  of  light  and  heat 
received  from  the  sun  would  change  and 
therefore  our  climate  as  well.  Moreover,  a 
change  in  the  form  of  the  earth’s  orbit 
would  bring  changes  in  the  nature  of  the 
seasons  which  would  be  still  further  af- 
fected by  a change  in  the  direction  of  the 
earth’s  axis  which  would  undoubtedly  be 
brought  about  by  the  action  of  the  disturb- 
ing body. 

Great  tidal  waves  of  a transient  nature, 
produced  by  the  gravitational  attraction  of 
two  massive  bodies  passing  close  to  each 
other  with  high  velocities,  and  lasting  cli- 
matic changes  produced  by  the  change  in 
the  earth’s  orbit  and  in  the  inclination  of 
its  axis  would  result  from  the  visit  of  this 
stranger  from  space. 

In  historical  times  no  great  changes  have 
taken  place  in  the  earth’s  climate,  but  as 
we  delve  backward  into  the  earth’s  his- 
tory thru  great  geological  eras  that  stretch 
into  the  dim  and  distant  past  we  find  quite 
a different  state  of  affairs.  At  periods  in 
the  earth’s  history  great  climatic  changes 
were  brought  about,  glacial  or  ice  ages 
when  polar  caps  extended  far  into  the 
temperate  zones  were  followed  by  periods 
when  luxuriant  tropical  vegetation  flour- 
ished as  far  north  as  Greenland. 

What  was  the  cause  of  these  tremendous 
variations  in  climatic  conditions  over  the 
earth’s  surface  during  different  epochs? 
No  completely  satisfactory  answer  has  yet 
been  given. 

Periodic  changes  in  the  form  of  the 
earth’s  orbit,  changes  in  the  inclination  of 
the  earth’s  axis,  or  cyclical  changes  in  the 
intensity  of  the  solar  radiation  are  some 
of  the  factors  that  might  produce  those 
alternating  climatic  periods ; or  again,  va- 
riations in  the  heat  of  the  earth  itself  or 
changes  pn  the  composition  of  its  atmos- 
ohere  might  account  for  them  more  satis- 
factorily. 


The  broken  curve  represents  the  progress  of  a man 
who  quits  school  early  in  life,  takes  the  first  job 
offered,  and  makes  no  effort  to  improve  his  education 
and  training  along  special  lines.  Youth  and  physical 
energy  bring  fair  progress  until  he  is  25  or  26  years 
of  age — then  he  hits  an  almost  straight  line  that 
shows  no  increase  in  salary  for  15  or  20  years. 
At  40  or  42  he  starts  to  go  down — finally  he  slides  off 
into  the  area  of  dependency. 

Now— contrast  the  record  of  the  broken  curve  man 
with  that  of  the  heavy  curve  man— who  has  realized 
the  value  of  education  and  training.  At  30  the  heavy 
curve  man  has  reached  a salary  of  $3,000  a year.  By 
the  time  he  is  38,  he  has  climbed  up  into  the  $5,000  a 
year  class — and  is  still  going  up.  Note  how  rapidly 
the  distance  increases  between  the  two  men  after  they 
are  30.  The  distance  doubles,  trebles,  and  still  in- 
creases until,  at  40,  the  broken  curve  man  has  many 
salary  squares  to  climb.  He  has  been  hopelessly 
outdistanced  by  the  heavy  curve  man. 

Take  the  chart  above — go  back  to  the  time  when 
you  quit  school  and  took  your  first  job— trace  in  your 
line  on  the  chart  up  to  the  present  time.  Are  you  a 
broken  curve  man  or  a heavy  curve  man  ? Have  you 
been  in  a rut  or  has  your  advancement  been  gradual 
and  steady?  Be  honest  with  yourself!  Are  you 
headed  upward  toward  the  executive  class— or— are 
you  headed  downward  on  the  broken  curve  toward 
dependency? 


You  can  be  a heavy  curve  meui  if  you  will  but 
take  advantage  of  specialized  training  such  as  you 
can  now  obtain  without  interference  with  your 
present  position.  LaSalle  Extension  University 
offers  you  a choice  of  thirteen  courses  of  home-study 
in  specialized  business  subjects.  If  you  want  to  in- 
crease your  salary  by  making  your  services  of  greater 
value— you  can  do  so  by  spending  your  spare  time 
in  training  at  home. 

During  this  training  under  the  LaSalle  extension 
method,  you  will  have  the  advantage  of  the  LaSalle 
“Problem  Method”  by  which  you  will  solve  actual 
problems  taken  from  modern  business  and  you  will 
be  guided  by  a staff  of  over  450  business  experts,  law 
specialists,  expert  accountants,  trained  correspond- 
ents, experienced  bankers,  traffic  experts,  executives, 
and  educators. 

More  than  225,000  ambitious  men  have  already 
been  helped  to  promotion,  increased  salaries  and 
business  success  by  LaSalle  training.  More  than 
50,000  men  are  now  being  trained  annually  by 
LaSalle. 

Check  in  the  coupon  the  course  which  especially 
appeals  to  you  and  get  full  information — also  our 
helpful  book,  “Ten  Years’  Promotion  in  One” — 
which  tells  how  men  with  the  aid  of  LaSalle  training 
have  gained  in  one  year  promotion  which  men  with- 
out this  training  have  not  realized  in  ten.  Make 
your  start  today.  Send  the  coupon  now! 


LaSALLE  extension  university 

The  Largest  Business  Training  Institution  in  the  World 

Dept.  10371-R  4046-58  S.  Michigan  Ave.  Chicago,  III. 

Gentlemen:  Please  send  without  obligation  to  me  information  re-^ 
garding  course  indicated  below  Also  copy  of  “Ten  Years’ 


Promotion  in  One.” 

□ Higher  Accountancy 

□ Business  Administration 

□ Traffic  Management 
(Foreign  and  Domestic) 

□ l,aw  (Training  for  Bar. 
LL.  B.  Degree) 


□ Commercial  Law 

□ Production  Efficiency 

□ Business  Letter- Writing 
n Banking  and  Finance 

□ Business  English 


□ Commercial  Spanish 

□ Expert  Bookkeeping 

□ Effective  Public  Speaking 

□ C.  P.  A.  Coaching  (For 
Advanced  Accountants) 


XT  Present 

Name Position 


Address. 


For  Homes,  Offices,  Factories, 
Farms 

Complete  Wall  Set  Magneto  Telephone 

Western  Electric  Type 

This  is  a complete  commercial  telephone  station. 
They  were  bought  from  telephone  exchanges  who  put 
in  Central  battery  types.  Slightly  used  but  guaranteed 
to  be  in  A1  working  order. 

Will  work  perfectly  at  all  distances  up  to  20  miles. 
Long  Distance  Telephone  Set — (fiy  ao 

One  station  $/•  UU 

Shipping  weight,  1 5 lbs. 

Two  stations  $10  f|A 

Shipping  weight,  25  lbs ylO.UU 

Send  6c  in  stamps  for  our  big  160  page  Wireless  and  Electrical  Catalog  No.  22. 

THE  ELECTRO  IMPORTING  CO.,  231  Fulton  Street,  New  York 
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OH  BOY.  SOME  SPORT 

Surprise  the  Bunch — Have  a Barrel  O*  Fun  ! 

OWN  A GENUINE  MOVING  PICTURE  MACHINE 

Here's  what  you’ve  always  wanted — a Genuine  Moving  Picture  Machine — a machine  that  uses  STANDARD  FILM — like 
the  BIG  theatres  show — at  a price  you  can  easily  afford  to  pay.  This  is  the  BIG  opportunity — don't  MISS  it.  Read 
every  word — then  act  quick.  Several  swell  models  to  select  from.  Each  the  best  of  its  kind.  ALL  REAL  moving 
picture  macliines — not  toys  or  magic  lanterns — but  REAL  MOVIE  Machines,  that  throw  a big,  broad,  brilliant  circle  of 
light  on  the  screen  many  feet  away,  and  show  a picture  three  to  seven  feet  in  width.  One  or  more  reels  of  REAL  FILM 
come  with  each  machine  FREE,  and  the  minute  you  get  your  machine  you  can  start  right  in  and  give  a "bully" 
exhibition.  The  "fellers"  and  girls  and  the  grown  ups,  too,  will  sit  spellbound,  or  roar  with  laughter,  at  the  wonderful, 
lifelike,  real  movies  you  can  show  them. 

Show  Real  Moving  Pictures  Like  the  Big  Theatres 

KIauz  This  is  a beautiful,  high-class  Moving  Picture 

* I^CW  lvlUIJt;l  jiachine.  Made  of  sheet  ' 


sheet  iron  with  wood  base. 
Finished  in  black  or  battleship  grey  with  handsome  red  stripe  trimmings. 
Solid  and  substantial  construction.  Size,  12x7V^x5*/^.  Uses  STANDARD 
FILM  same  as  the  big  machines,  and  throws  a BIG  picture  many  feet  in 
diameter.  TWO  TYPES — Electric  and  Gas.  The  electric  machine  is 
equipped  with  plug  and  cord,  complete.  Gas  machine  has  its  own  generator 
and  makes  its  own  light.  The  gas  machines  can  be  used  anywhere  and 
will  be  sent  unless  Electric  type  machine  is  specially  ordered.  Remember 
this  and  be  sure  to  specify  "electric"  if  you  desire  this  type.  Sent 
securely  packed  in  special  shipping  case,  with  full  instructions  and  one 
STANDARD  FILM  FREE,  by 
express, 
f o 1 
$7.5  0;  ' 
or  by  Parcel 
to  any  address  in 
the  world,  for 
$8.00. 


Latest  Model  Cinematograph 

BIG  BARGAIN  OFFER 

SDaaBc  Here  is  an  astonishing  bar- 

gain.  Our  latest  Model  Cine- 
matograph is  a whirlwind  value.  At  the  price  it  has 
everything  beat  you  ever  lieard  of.  Here  is  a genuine 
Moving  Picture  Machine — made  of  metal — solidly  con- 
structed— and  put  together  by  expert  workmen — that 
you  can  buy  at  a price  that  will  simply  astound  you — 
knock  you  plumb  off  your  feet.  This  machine  throws 
a brilliant  beam  many  feet.  Comes  equipped  with  a 
SAFETY  Carbide  Gas  Generator,  and  can  be  used  to 
show  moving  pictures  anywhere.  Tlie  mechanism  is 
scientific  and  simple  and  can  be  operated  by  anyone. 
This  is  tlie  greatest  value  in  a Genuine  moving  pic- 
ture machine  ever  offered  at  the  price.  Think  of  it! 
a genuine  moving  picture  machine — that  uses  STAND- 
ARD FILM — by  expre.ss,  charges  collect — with  3 REELS 
FREE— for  only  $3.00;  or  by  Parcel  Post  to  any 
address  in  the  world  for  only  $3.25! 


Post 


STANDARD  SIZED  FILMS, 

admission  tickets — all  FREE.  - 

will  be  proud  of.  You  can  have  endless  fun  and 
amusement,  and  MAKE  MONEY  with  it.  Sent  by 
express,  with  full  instructions  and  extra  long  cord  and 
plug,  securely  packed,  for  $12.00;  or  by  Parcel  Post, 
to  any  address  in  the  world,  for  75c  extra. 

SPECIAL.  Order  from  this  Ad.  Our  machines  arc 
absolutely  as  described  and  thoroly  inspected  be- 
fore they  are  shipped.  We  guarantee  them  perfect 
and  complete  and  all  ready  to  use  when  they 
arrive.  Make  sure  of  getting  the  machine  you 
want — order  now — from  this  Ad.  We  can  make 
immediate  delivery  now — so  order  at  once,  and 
avoid  disappointment.  Prices  are  going 
up  all  the  time  and  you  may  never  have 
a chance  like  this  again  to  buy  a Gen- 
uine Moving  Picture  Machine  at  the  very 
low  prices  quoted  here.  You’ve  always 
wanted  a real  Moving  Picture  Machine. 

Make  sure  to  get  it  NOW. 


Charlie  Chaplin  Films — 25c  each 

Keystone  Moviegraph 

Tills  is  our  largest  and  finest  machine.  A regular 
beauty  and  all  complete,  ready  for  you  to  use  the 
minute  it  arrives.  Hang  up  a sheet,  put  on  a reel, 
turn  the  crank,  and  you're  off — that's  all  there  Is  to 
it.  Nothing  to  get  out  of  order.  Made  of  metal 
throughout  with  heavy  base  casting.  Finely  adjusted 
mechanism,  easily  operated.  Equipped  to  show  slides 
as  well  as  Real  Moving  Pictures — just  like  the  big 
machines.  12x9%x6.  Made  to  operate  with  electric 
light  ONLY.  Simply  screw  in  the  Plug  and  you  are 
all  ready  for  an  exliibit.  Comes  with  3 EXTRA  LONG 
3 FINE  SLIDES,  and 
Here  is  a machine  you 


New  Model 


AM  the  films  you  want.  Splendid  subjects— 15c  each.  Doz., 

$1.50  (postpaid).  Extra  long  films.  3 for  $1  00.  Charlie 

Chaplin  films — slde-snlltters — famous  favorites,  25c  each.  Lantern  Slides  (least 
sold) — 6 for  75c. 


FILMS 


JOHNSON  SMITH  & CO. 


Dept.,  P.M.  27,  3220-3224  N.  Halsted  St. 
CHICAGO,  ILL. 


Keystone  Moviegraph 


The  Second  Edition  of  the 


Consolidated  Radio  Call  Book  $ 

NOW  OUT— ONLY  A FEW  COPIES  LEFT  | 


The  only  book  in  print  officially  listing 
all  the  radio  calls  as  issued  by  the  Bu- 
reau of  Commerce.  Every  vessel  and 
land  station  in  the  world  is  represented 
and  listed  alphabetically,  according  to 
names  of  vessels  or  land  stations,  and 
according  to  call  letters ; Revision  of 
American  coastal  stations  under  U.  S. 
Naval  control,  and  their  new  calls. 


SPECIAL 

Given  Free  With  Each  Copy 

A Wireless  Map  of  the  World  in  colors  Is  given 
absolutely  free  with  each  copy.  This  map  shows 
the  locations  of  all  the  high  powered  RADIO 
stations  in  the  world,  including  the  time  signal 
stations.  In  addition  it  tells  at  a glance  how 
far  away  any  of  these  stations  are.  Of  greater 
interest  are  the  time  zones,  which  enable  the 
amateur  to  compute  instantly  the  correct  time 
for  the  zone  in  which  he  is  located  from  any 
time  signal  station. 


ALL 


Price  $1.23  Prepaid 


American  Electro  Technical  Appliance  Co., 

235  Fulton  St.,  New  York,  N.  T. 
Atlantic  Radio  Co,.  34  Batterymarch  St..  Boston,  Mass. 
L.  Bamberger  & Co..  Newark,  N.  J. 

J.  H.  Bunnell  & Co,.  32  Park  Place,  New  York  City 
California  Electrical  Supply  Co.. 

G43  Mission  St.,  San  Francisco,  Cal. 
L.  W.  Cleveland  Co..  441  Congress  St..  Portland,  Me. 
Cutting  & Washington  Co.. 

6 West  4Sth  St.,  New  York  City 
Be  Forest  Telephone  & Tel.  Co., 

1391  Sedgwick  Ave,,  New  Y"ork  City 
Dewey  Sporting  Goods  Co.. 

288  West  Water  St..  Milwaukee.  Wis. 
Doubleday  Hill  Electric  Co.. 

719  Liberty  Ave..  Pittsburgh,  Pa. 
A.  T.  Hovey,  61  Belvidere  St.,  Boston,  Mass. 

Lester  I.  Jenkins, 

923  Purchase  St.,  New  Bedford,  Mass. 
Klaus  Radio  Apparatus  Eureka.  111. 

Arno  A.  Kluge,  638  So.  Figueroa  St..  IjOS  Angeles,  Cal. 
Manhattan  Electrical  Supply  Co.,  17  Park  Place.  New 
York  City;  114  S.  Wells  St.,  Chicago.  111.;  1106 
Pine  St..  St.  Louis.  Mo.;  604  Mission  St.,  San 
Francisco.  Cal. 


Consolidated  Radio 


AMATEUR  CALLS  ALSO  LISTED 

Either  Direct  from  us  or  for  sale  by 
the  following  responsible  dealers: 


McCarthy  Bros.  & Ford. 

75  W.  Mohawk  St.,  Buffalo,  N.  Y. 
A.  C.  McClurg  & Co.. 

218  So.  Wabash  Ave.,  Chicago,  111. 
Mohawk  Electrical  Supply  C!o., 

325  So.  Warren  St.,  Syracuse,  N.  Y. 
Newman-Stern  Co.,  1874  E.  Sixth  St.,  Cleveland,  Ohio 
Nola  Radio  <3o.,  134  Chartres  St.,  New  Orleans,  La. 

E.  P.  Noll  & Co.,  21  No.  7th  St.,  Philadelphia,  Pa. 
Pioneer  Electric  Co.,  137  East  5th  St.,  St.  Paul.  Minn. 

F.  D.  Pitts  Co..  12  Park  Square,  Boston,  Mass. 

Precision  Equipment  Co., 

2437  Gilbert  Ave.,  Cincinnati,  Ohio 
Radio  Corporation  of  America  (Marconi  Co.), 

Gay  and  Pratt  Sts.,  Baltimore,  Md. 
Radio  Distributing  Co.,  4 West  Park  St.,  Newark,  N.  J. 
Radio  Engineering  Co., 

827  Madison  Ave.,  Baltimore,  Md. 
Radio  Equipment  Co., 

630  Washington  St.,  Boston,  Mass. 


Reuter  Electric  Co..  34  East  6th  St.,  Cincinnati.  Ohio 
Rudolph  Schmidt  & Co..  Inc.. 

51  Main  St..  E.,  Rochester,  N.  Y. 
Shaffer's.  107  Granby  St.,  Norfolk,  Va. 

Shotton  Radio  Mfg.  Co..  Scranton,  Pa. 

Smith  Novotoy  Electric.  Inc., 

20  West  5th  Street.  Charlotte.  N.  C. 
Southern  Electrical  Co., 

Third  and  E Sts.,  San  Diego,  Cal. 
H.  E.  Williamson  Electric  Co., 

316  Union  St,  Seattle,  Wash. 
Young  Men's  Christian  Association, 

715  South  Hope  Street,  Los  Angeles.  Cal. 
.Tos.  M.  Zamoiski  Co.,  Baltimore.  Md. 

Young  & McCombs.  Rock  Island.  111. 

Geo.  S.  Saunders,  168  Washington  St,  Boston,  Mass. 
Wireless  Shop. 

511  W.  Washington  St..  Los  Angeles,  Cal. 
Post  Office  News,  33  W.  Monroe  St.,  Chicago,  111. 
Meter  Electrical  Construction  Co.. 

11  Otter  St,  Oshkosh,  Wis. 
United  Radio  Telegraphers'  Association. 

505  E.  Baltimore  St..  Baltimore,  Md. 
American  Hardware  Stores,  Bridgeport,  Conn. 


Published  by 

Call  Book  Co., 


Inc.  41  PARK  ROW,  NEW  YORK  CITY 
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I By  WILLIAM  M.  BUTTERFIELD  | 

1 {Continued  from  page  608)  | 
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fiddle-fashion  with  the  sac.  The  sacs  and 
the  bulbs  appear  to  perform  the  same  work, 
and  the  hollow  interiors  of  all  are  filled 
with  long,  tapering  hairs  radiating  toward 
the  center  from  all  sides  (Figs.  7 and  10). 
The  sacs  and  two  of  the  bulbs  are  pierced 
by  branches  of  the  vestibular  nerve  (Figs. 

2 and  7),  and  the  nerve  filaments,  on  enter- 
ing the  cavities,  split  up  into  twig-like  for- 
mations that  spread  out  in  all  directions, 
twisting  their  unprotected  fibrils  in  among, 
and  also  around  the  hairs  (Figs.  8 and  10). 
In  this  manner  a nerve  connection  is  made 
with  the  brain,  thus  informing  that  organ 
of  the  slightest  movement  of  the  hairs. 

The  envelope  of  the  organs  is  composed 
of  three  separate  skins  (Fig.  5).  Embedded 
in  the  inside  skin,  among  the  hair-cells  and 
lying  opposite  the  nerve  entrances  in  the 
sacs,  sometimes  in  one  place  and  then  an- 
other in  the  bulbs,  there  are  always  found 
groups  of  crystals  that  form  in  balls  (oto- 
liths), held  together  by  meshes  of  delicate 
fibrous  tissue  (Fig.  9).  The  areas  where 
the  crystals  lie  are  thus  weighted  and  de- 
velop movements  of  the  skin,  which  fall  in- 
ward, obeying  the  action  of  gravity  (Fig. 
10),  or  again  outward,  moved  by  the  pres- 
sure of  the  enelosed  fluid ; in  this  peculiar 
way  forming  an  automatic  gravity  operating 
vibration. 

This,  in  brief,  is  a description  of  the  or- 
gans as  now  well  known  and  understood. 
To  illustrate  what  takes  place  when  the  or- 
gans perform  their  work,  let  us  take  a small 
bottle  of  water  as  representing  the  fluid 
confined  in  the  inner  cavity  of  each  organ. 
It  takes  but  a very  little  experimentation  to 
show  us  that  there  is  not  a movement  of 
any  kind  that  can  be  made  with  the  bottle 
that  does  not  cause  the  water  to  change  or 
move  in  some  contrary  way.  If  the  inside 
of  the  bottle  was  lined  with  long  flexible 
hairs,  this  contrary  motion  would  be  trans- 
mitted to  them ; hence  if  the  bottle  was  re- 
volved or  dropt  or  tilted,  the  various  mo- 
tions would  show  by  a series  of  definite 
motions  of  the  hairs.  For  the  purpose  of 
controlling  an  intricate  animal  machine,  the 
organs,  with  their  hairlined  parts,  are  most 
queerly  shaped  and  situated,  but  the  fluid  in 
them  moves  the  hairs  in  just  the  same  way. 
These  variations,  caused  very  properly  by 
the  shape  and  disposition  of  the  various 
parts,  constitute  the  varieties  of  impressions 
conveyed  by  the  nerves  to  the  brain. 

The  weighted  areas  would  seem  to  have  a 
separate  function,  that  of  recording  unusual 
movements,  such  as  we  have  described,  and 
as  a means  of  notifying  the  individual  that 
the  body  is  in  an  unusual  position.  As  a 
final  illustration  of  the  efficiency  of  these 
organs,  we  will  give  the  result  of  some  ex- 
periments made  on  the  fowl  and  pigeon. 
When  all  of  the  semicircular  canals  are  cut 
in  a live  bird,  it  for  the  time  loses  all  con- 
ceptions of  equilibrium,  flying  upside  down, 
walking  sidewise,  lying  on  its  back  and  kick- 
ing its  feet,  thus  showing  that  it  has  no  con- 
trol of  its  movements.  These  experiments 
can  be  repeated  with  other  birds,  always 
with  similar  results.  When  the  canals  are 
cut  on  one  side  of  the  head  the  bird  flies  or 
walks  in  a circle,  and  so  the  experiments 
are  carried  on  with  various  canals.  When 
the  wounds  have  healed  and  the  canals  filled 
with  fluid,  the  birds  are  once  again  appar- 
ently normal. 


A community  carpet  sweeper  is  to  be  one 
of  the  first  investments  of  a certain  little 
Italian  town  where  the  American  Red  Cross 
introduced  vacuum  cleaners  in  the  hospital 
it  maintained  for  the  heroes  of  the  Piave. 
As  soon  as  a fixed  quota  of  carpet  owners 
'pool  their  interests  the  investment  will  be 
made. 
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STENOGMPHERf  PRIVATE  SECRETAKT 


^ From  ^6  °°  a week  to  ^40.®® 

' The  Chart  of  a NewWay  Typists  Success  ' 


Most  stenographers  get  only  $15.00  to  $25.00  a week  simply  because  they  lack  speed  and  accuracy 
on  the  typewriter.  No  matter  how  good  you  are  at  shorthand,  you  can  never  expect  the  really 
big  salaries  unless  you  have  speed — real  speed — and  accuracy  on  the  typewriter. 

FARM  Tfl  A WFFKI  y“'*r  eyes  chained  to  the  keys?  Is  your  speed  low? 

CHnil  q>09  lU  q>UU  H IlCtll.  jg  typewriting  hard  for  you?  Is  your  work  disfigured  by 
erasures  and  errors  If  so,  is  it  any  wonder  that  you  are  not  earning  more  ? Ali  this  can  be  quickly 
and  easily  changed  hy  a wonderful  new  method  of  gaining  finger  speed  and  control — the  New  Way 
in  Typewriting.  80  to  100  words  per  minute  is  being  attained  right  aiong  by  New  Way  operators 
■ — salaries  raised  from  $15  a week  to  $25,  $45  and  $50. 


READ  THIS  TESTIMONIAL. 

"I  attribute  this  to  the  benefits  that  I received  from  the  Tuiloss  New  Way  System,  which 
enabied  me  to  write  speedily  and  accurately  both  transcription  tests  and  the  typewriting. 
I received  appointment  in  Juiy,  with  an  increase  of  $200  over  my  old  salary,  and  my 
hours  are  from  9 to  5.  I have  been  repaid  many  times  over  in  both  money  and  time  for  all 
the  course  cost  me.”  .TAMES  B.  KERRIGAN. 


LEARN  BY  MAIL-ONLY  TEN  EASY  LESSONS  si 

simple  that  you  wonder  why  it  was  never  thought  of  before.  Yet  the  results  of  the  new  method  are  amazing. 
No  matter  how  low  youi*  present  speed,  no  matter  how  weak  or  inaccurate  your  Angers  now  seem  to  be,  this 
new  method  based  on  special  Gymnastic  Finger  Training  will  quickly  bring  you  expert  accuracy  and  speed. 
It’s  all  in  the  Angers — nothing  more.  Every  hand  has  the  same  muscles  and  nerves  and  can  be  trained  to 
the  same  dexterity.  All  that  is  necessary  is  to  And  the  right  way  of  training — and  that  the  New  Way 
offers  you.  There  are  only  10  lessons — each  one  easy  and  fascinating.  No  interference  with  regular  work. 
A large  part  of  the  work  is  done  by  exercising  the  Angers  away  from  the  machine.  Every  student  receives 
absolute  guarantee  of  money  refunded  in  full  if  Course  does  not  bring  promised  results. 


MpW  WAY  ROOK FREE  ambitious  to  get  ahead — if  you  want  to  make  your  work 

iwni  ■ iibb  easier — if  you  want  more  money  in  your  pay  envelope — don’t  wait  a 

moment  before  sending  for  our  booklet,  telling  all  about  this  wonderful  method.  Write  for  it  at  once. 


The  Tuiloss  School 

3580  College  Hill, 
Springfield,  Ohio 


5 THE  TULLOSS  SCHOOL 
I 3580  College  Hill,  SPRINGFIELD,  OHIO 

J Please  send  FREE  Typewriting  Book. 

I Name 

1 Address 


EVERYTHING  You  want  to  know 
About  A.  C.  Motors  and  Repairing 

Whenever  any  question  arises  regarding  motors,  or  If  you  are  anxious 
to  become  a specialist  on  electrical  motor  work,  you  need  the 

ELECTRICAL  WORKERS  FRIEND 


An  invaluable  collection  of  diagrams 
workers,  students,  amateurs,  etc. 

This  book  contains  66  motor  dia- 
grams with  complete  instructions 
for  rewinding  and  reconnecting  A. 

C.  Motors.  Shows  how  to  put 
each  coil  in  the  slots,  giving  all 
internal  and  external  connections. 
For  reconnecting  they  cover  all 
practical  changes  showing  which 
diagram  to  use  for  the  change 
wanted. 

Bound  in  loose  leaf  form  for 


and  instructions  for  electrical 

handy  reference.  The  only  com- 
plete book  of  its  kind  on  the 
market.  So  simple  anyone  can 
understand.  It  is  helping  thou- 
sands of  other  workers — it  .will 
help  you  too,  as  hundreds  of 
testimonials  prove. 

SPECIAL  PRICE.  COMPLETE 
$4.00.  Order  today.  If  desired 
we  will  ship  C.O.D.  by  Parcel  Post. 


YOU  CAN  EARN  YOUR  COPY  FRF.F. 

We  (^er  all  owners  of  the  Electrical  Workers  Friend  a commission  of  50c  on  every  book  they  help  us  sell.  AH 
you  have  to  do  is  show  your  book  and  recommend  it.  You  can  earn  the  full  price  of  one  of  these  books  in  a 
few  days.  Write  immediately  for  full  particulars— this  offer  is  limited. 

1524  Lowrie  St.,  N.  S. 
Dept,  B,  Pittsburgh,  Pa. 


SMITH  & SMITH  PUB.  CO. 
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Be  An  Expert  On 

Armature 

Winding 

^1.25/5!7^l.50fir/7^^7«r 

Here  is  your  opportunity  to  earn 
good  money  right  from  the 
start ! Experts  are  wanted  all 
over  the  country  who  understand 
Armature  Winding,  Motor  and  Gen- 
erator Repair  and  Maintenance.  Train- 
ing in  this  interesting  work  will  qualify 
you  to  earn  $L25  to  $L50  an  hour  and 
more.  Specialize  in  this  growing  field 
and  insure  yourself  a permanent,  well- 
paying position  with  big  opportunities 
for  advancement. 

YOU  CAN  LEARN  IN  3 MONTHS 
Our  intensive,  practical  method  of 
training  fits  you  for  a position  in  three 
months.  Come  to  the  great  School  of 
Engineering  of  Mih^aukee  and  learn 
by  actual  practice  on  complete  working 
equipment  in  our  big  laboratories. 
Expert  instructors  give  you  personal 
help  every  step  of  the  way. 

EARN  WHILE  YOU  LEARN 
Our  wonderful  co-operative  plan  enables 
you  to  devote  part  time  to  earning  money 
in  order  to  defray  part  or  all  of  your  ex- 
penses. Our  FREE  Employment  Depart- 
ment places  you.  This  Department  will 
also  help  you  secure  a position  when  your 
training  is  completed. 

WRITE  FOR  FREE  BOOK 

Mail  the  coupon  today  or  write  for  full 
particulars  of  our  3 months’  course  in  Arma- 
ture Winding.  Read  also  about  our  special 
low  tuition  fee,  dormitory  and  other  extra 
privileges  and  our  Earn-While-You-Learn 
plan.  No  other  school  can  offer  you  such 
advantages.  Send  for  this  information  to- 
day and  see  how  easy  it  is  for  you  to  become 
an  Expert  in  Armature  Winding  and  earn 
big  money.  No  cost  or  obligation  in  writing. 


Dept.  1-AK,  373  Broadway,  Milwaukee,  Wisconsin 


School  of  Engineering  of  Milwaukee 
Dept.  1-AK,  373  Broadway,  Milwaukee,  Wisconsin 

Please  send  me  full  information  about  your  3 
months’  course  in  Armature  Winding. 

Name 

Address 


City State 

Age Education 
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I By  CHARLES  S.  WOLFE.  | 

I {Continued  from  page  617)  | 
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s'.  Voice  Thrower  10c  1 
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against  no  ordinary  leak,  the  idea  took  root 
in  my  mind  that  we  were  having  a taste  of 
what  the  circus  men  call — er — dirty  opposi- 
tion.” 

Noting  Fenner’s  arched  brows  and  the 
evident  bewilderment  of  the  Chief  and  my- 
self, he  hastened  to  explain. 

“There  is  no  other  traction  company 
operating  in  our  territory,  of  course,  but 
you  will  recall  that  since  I took  charge  our 
company  has  branched  out  into  the  busi- 
ness of  selling  power.  Here  we  meet  the 
City  Gas  and  Power  concern,  and  quite  a 
lively  competition  has  ensued.  I am  forced 
to  say  that  we  have  been  getting  the  better 
of  the  bargain,  and  while  I dislike  to  en- 
tertain the  thought,  it  occurred  to  me  that 
possibly  tbe  other  side  was  striking  at  us 
in  this  fashion.” 

“Don’t  agree  with  you,  Mr.  Forbes,” 
blurted  Davidson.  “Theory  don’t  gee,  my 
way  of  thinking.  I’m  no  electrician,  but  I 
can  realize— and  so  would  any  member  of 
the  City  Gas  crowd  — that  this  little  leak 
would  scarcely  be  felt  by  you — financially.” 

Fenner  smiled.  “You  brush  Mr.  Forbes’ 
theory  aside  rather  thoughtlessly,  Chief,” 
he  remarked.  “Suppose  that  some  one  con- 
nected with  City  Gas  were  well  enough 
versed  in  Professor  James’  stuff  to  realize 
the  probable  effect  of  this  mysterious  and 
unexplainable  peak  on  the  working  force  of 
the  traction  company,  particularly  on  the 
car  crews?  It  wouldn’t  be  such  a trivial 
thing  then,  would  it?” 

Forbes  beamed.  “Exactly,  Mr.  Fenner,” 
he  cried.  “You  have  grasped  my  idea  in 
its  entirety.  Unpleasant  as  the  thought  is, 
the  only  really  plausible  explanation  that 
has  occurred  to  me  is  that  some  one  who 
desires  to  cripple  us  is  attempting  to  ter- 
rorize our  men.” 

Davidson  yielded  gracefully.  “Put  it  that 
way,  it  sounds  better,”  he  admitted.  “If 
Fenner  can  find  the  spot  where  the  leak  is 
being  pulled  over.  I’ll  answer  for  the  rest.” 

“Whoa !”  laughed  Fenner.  “You’ll  have 
stripes  on  the  president  of  that  corporation 
within  the  next  thirty  seconds  if  you  don't 
pull  up.  That’s  a possibility,  not  a proba- 
bility.” 

Once  Davidson  became  possest  of  an 
idea  it  took  terrific  and  overwhelming  proof 
to  the  contrary  to  dislodge  it.  “Sounds 
good  to  me,”  he  rumbled ; “I’ll  have  a couple 
of  gum  shoes  sitting  on  that  crowd’s  coat- 
tails on  my  own  hook.” 

“One  thing  more,  Mr.  Forbes,”  Fenner 
remarked,  “I  would  like  to  see  the  charts 
that  have  those  power  curves  on  them.” 

From  his  coat  pocket  Forbes  promptly 
produced  a bulky  envelope.  “Here  they  are,” 
he  said,  and  we  crow’ded  around  the  table 
to  stare  at  them. 

They  w'ere  the  conventional  charts,  ruled 
off  into  squares,  with  a heavy  black  line 
meandering  over  the  face  of  each.  That 
line  told  the  storj'  of  power  consumption 
for  every  minute  of  the  twenty-four  hours 
that  constituted  the  traction  company’s 
working  day.  Any  unusual  call  for  power 
was  instantly  discernible  by  the  sharply 
rising  line,  the  duration  of  the  load  being 
indicated  by  the  length  of  the  line  on  its 
highest  level.  For  instance,  during  the  rush 
hours  the  advent  of  the  trippers  and  the 
calls  made  by  numberless  startings  of  fre- 
quently stopt  cars  stood  out  clearly. 

And,  on  the  other  hand,  the  gradual  les- 
sening of  the  load  as  cars  finished  their 
runs  and  were  "turned  into  the  barn  was 
equally  noticeable,  the  low  dropping  line 
telling  the  story  vividly. 

It  was  only  necessary  to  glance  at  the 
time  marked  off  on  the  bottom  edge  of  the 
sheet  to  tell  at  what  minute  any  particular 
incident  had  occurred. 


KffZ  Learn  to  throw  your  voice  into  a 
' ‘yx  TRUNK,  under  the  bed,  out  in  the  hall  ; 
or  anywhere.  Lots  of  FUN  fooling  the  ; 
Teacher,  Janitor,  Policeman.  Parents, 
Neighbors,  or  Friends. 

THEVENTRILO 

is  a little  instrument  that  tits  into  the  mouth  out 
of  sight.  BOYS  or  GIRLS  can  use  it  in  con- • 
junction  witli  the  above  for  imitating  birds  and 
animals.  Never  fails.  A 32-page  book  on  Ven- 
triloquism sent  with  the  Ventrilo  for  10  cents 

NEW  FORD  JOKE  BOOK  1920 

All  the  latest  jokes  on  the  Ford  auto.  Hundreds  of  them,  ' 
and  all  good  ones.  Spring  a new  one  on  .vour  neighbors. 

Large  book  with  cover 
by  mail,  lOc 


ROGEN  X-RAY 

Price  12  cents 

s HERE,  BOYS,  is 
just  what  you 
want.  With  this  Instru- 
ment  you  can  apparently  see  the  •' 
bones  in  your  fingers.  Think  of  the  fun  you  can 
have  with  it.  Sample  by  mail,  TWELVE  CENTS 

SKULL  RING 

Here  is  a handsome,  up-to-date  ‘ 
Ring,  representing  a Skull  and 
Cross-bones.  Has  stones  in  tho 
eyes  and  looks  something  fright- 
ful, Women  won't  like  it,  but 
for  men  or  boys  it  is  a great 
novelty.  Sample,  by  mall,  15c. 

Gee  ! What  a Wad  ! 

This  is  STAGE  MONEY 

Looks  like  the  GENUINE 
STUFF.  Some  Green  backs  and 
some  Yellow  ba(3ks.  Create  a 
BIG  sensation  among  your 
friends.  The  girls  will  all  be  • 
after  you  when  they  see  the 
wad.  BIG  roll  of  15  pieces  by 
mail,  10  cents. 

ENCHANTED  BARREL 

The  Most  Wonderful  Pocket  Trick  Made 
CHANGE  A CENT  INTO  A DIME 
Ask  your  friend  to  drop  a dime  in  the  barrel. 
When  he  takes  it  out.  Behold!  It  is  a CENT. 
You  make  9 cents  every  time  you  fool  them. 
Never  fails.  They  cannot  get  on  to  it.  1 
Sample  barrel,  with  directions,  only.... 

Hindoo  Flower  Pot  Trick 

You  have  all  heard  of  the  great  Hindoo 
trick  (making  a plant  grow  out  of  a 
flower  pot  right  in  front  of  an  audience). 
This  trick  has  puzzled  the  whole  world  ' 
for  years  until  an  old  Hindoo  fakir  gave 
it  away.  We  send  the  whole  outfit  by 
mail  with  full  instructions  for  15  cents. 


BIG  VALUE  for  10  Cts. 

6 Songs,  words  and  music ; 25  . 
Pictures  Pretty  Girls ; 40  Ways  to  * 
Make  Money ; 1 Magic  Book ; 1 
Book  Letter  Writing ; 1 Dream  Book 
and  Fortune  Teller;  1 Cook  Book; 

1 Baseball  Book,  giving  rules  for 
games ; 1 Toy  Maker  Book;  Lan- 
guage of  Flowers ; 1 Morse  Tele- 
graph Alphabet;  12  Chemical  Ex- 
periments; Magic  Age  Table;  Great 
North  Pole  Game ; 100  Conundrums  ; 

5 Puzzles;  12  Games;  30  Verses  for  Autograph  Albums 
All  the  above  by  mail  for  lOc. 

Trumpet  in  Handkerchief 

The  Trumpet  in  the  Handkerchief 
has  come  to  torment  us.  It  is  a 
startler.  A small  metal  trumpet 
is  Ingeniously  concealed  in  a 
handkerchief.  On  meeting  your 
friends,  after  chatting  awhile,  you 
take  out  this  handkerchief  and 
blow  your  nose.  It’s  like  a sudden  clap  of  thunder  1 The  ' 
ladles  scream,  and  your  male  friends  will  think  they  heard 
the  whistle  of  a steam  engine.  You  can  blame  the  hideous 
noise  to  your  having  a very  bad  cold,  and  keep  the  fun 
up  as  long  as  you  like.  Price  lOc,  3 for  25  cents,  by  mail. 


ALLEN  OUTLAWS 


A new  illustrated  book  in  42  chap- 
ters. Tells  the  provocation  that  led 
up  to  the  most  daring  gun  fight  on 
record,  where  they  shoot  the  Judge 
sheriff.  States  attorney.  3 Jurors, 
and  8 others  in  the  HUlsville  Court 
Room.  All  crimes  have  a woman 
back  of  it.  and  BOYS,  this  one  is 
worth  reading.  Large  bound  book 
in  plain  wrapper  for  TEN  Cents. 
Any  of  the  aiove  Mailed  with  Catalog 

ROYAL  NOVELTY  COMPANY 

418  East  Ave.  South  Norwalk,  Conn. 
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What  the  Spin  Means 


It  means  that  the  wheels  on  your 
Auto-Wheel  will  run  faster  and 
smoother.  It  means  a sturdy 
coaster  that  will  stand  hard 
knocks.  Roller-Bearings  overcome 
friction.  Get  an  Auto>Wheel  and 
you'll  always  have  a good  wagon. 

TWO  MODELS 

The  Auto  •Wheel  Convertible 
Roadster  and  the  Auto  •Wheel 
Coaster.  The  roadster  is  a com- 
bination wagon.  Turn  the  sides 
out  to  change  it  from  a roadster 
to  a coaster.  The  Auto-Wheei  is 
the  old  standard  coaster  wagon. 

PRIZE  CONTESTS 

A series  of  interesting  prize  con- 
tests for  coaster  “fans."  **The 
Auto  - Wheel  Spokesman'*  tells 
about  these  contests  and  the 
Auto-Wheel  Club.  Send  for  a 
FREG  six  months'  subscription, 
also  a neat  Auto-Wheel  Coaster 
Dime  Bank.  Send  us  names  of 
three  coaster  dealers,  telling 
which  ones  sell  the  coaster  wagon 
with  the  name  **Auto  •Wheel** 
on  the  sides. 

‘7^*‘cAn\o^^fVve  ACoaiVer  Co.\nc. 

Th»  DufliUo  Sled  Compiuui 

163  Schenck  Street, 

N.  TONAWANDA,  N.Y. 

In  Canada:  Preston,  Ont. 

Export  Office:  3H5  W.  23rd  Street, 
New  York  City. 


Big  Profits  m Battery  Charging 
withtheHB  32-Battery  Charger 


Make  $150  to  $350  Every  Month 
Start  your  own  battery  business  NOW.  Make  $150 
to  $350  Clear  Profit  every  month  with  this  HB 
Charger.  Recharges  32  6-volt  batteries,  or  equiva- 
lent, at  one  time.  Costs  10c  to  15c  each.  Owner 
pays  75c  to  $2.00.  Figure  the  Profits.  You  can 
make  BIG  PROFITS  and  build  a per-  c 
manent  business.  Others  are  doing  I 
it— YOU  can  too.  I 

Small  Cash  Payment  Brings  You  | 

This  Money-Maker  | 

Balance  on  easy  monthly  terms.  I 
Profits  easily  pay  for  outfit.  Ab-  f 
solute  Money-Back  Guarantee.  No 
expensive  repairs  or  replacements. 

Runs  24  hours  a day.  Big,  steady, 
profitable  income.  Write  TODAY 
for  full  information. 

Hobart  Brothers  Company 
Box  104-E,  Troy,  Ohio 
Successful  Man'f's  Since  189$ 


Banner  Storage  Batteries 


Mean  less  initial  expense  and  real  guaranteed  service. 
It  is  essentially  important  to  dealers  as  well  as  auto- 
mobile owners  to  select  a dependable  battery.  Our 
batteries  are  positively  new  and  guaranted  in  writing 
for  18  months,  which  means  that  you  get  that  much 
service  or  we  will  repair  same  free  of  charge.  We 
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And  on  each  sheet,  at  one  forty-five  in 
the  morning,  when  the  dropping  line  told 
of  only  a few  straggling  freight  cars  on 
the  rails,  a sharply  rising  peak  in  the  power 
curve  betrayed  an  enormous  call  for  cur- 
rent. 

Of  all  times,  when  such  a call  should 
have  been  lacking,  that  was  the  hour  of 
low  ebb.  Therefore,  this  mysterious  peak 
was  a phenomenon  calculated  to  draw  the 
scrutiny  of  those  who  had  on  their  hands 
the  handling  of  the  big  generators. 

As  Forbes  had  said,  that  peak  indicated 
a mighty  imnsiial  condition,  and  the  regu- 
larity with  which  it  occurred  made  the  mat- 
ter doubly  suspicious. 

Davidson  gazed  down  on  the  tell-tale 
sheets  with  what  very  closely  resembled 
awe. 

“Clever,  that  power  curve  stunt,”  he 
rumbled  his  admiration ; “I  get  that  peak 
trick  now.” 

“I  may  have  these?”  Fenner  queried,  “Fll 
return  them  at  the  termination  of  this  busi- 
ness, of  course.” 

Forbes  nodded.  “And  is  there  anything 
further  to  be  brought  up?  If  not,  I’ll  wish 
you  good  evening.  I am  relying  on  you  in 
this  matter.” 

Fenner  and  I arose  as  Forbes  and  the 
chief  made  their  adieus.  When  the  door 
had  closed  after  them,  he  turned  whimsically 
to  me.  “Great  old  world,”  he  laughed ; 
“now  what  do  you  think  of  that?” 

“Looks  mighty  serious  for  somebody 
riding  high  in  City  Gas,”  I replied,  soberly ; 
“somebody  is  stooping  to  dabble  in  pitch, 
and  is  due  to  be  nastily  defiled.” 

“You  and  Davidson  make  quite  a team,” 
laughed  Fenner,  in  mock  admiration ; “be- 
cause Forbes  suggests  a possibility,  you  are 
both  busily  engaged  picking  a jury  and 
speculating  on  the  extent  of  the  sentence.” 

“Dead  open  and  shut,”  I retorted,  for  to 
me  it  was  obvious  that  the  only  persons  who 
could  benefit  by  this  in  reality  trifling  steal 
were  the  heads  of  the  suspected  corpora- 
tion. “Bet  you  a quarter  we’re  knocking 
on  their  door  before  tomorrow  night.” 

Fenner  wheeled,  power  charts  in  hand, 
“Bet  you  the  niftiest  amplifier  we  can  get 
the  De  Forest  people  to  turn  out,  that  the 
only  reason  you’ll  have  to  knock  on  City 
Gas’  door  will  be  to  apologize,”  he  said. 

“Yon  think  that  someone  else,  and  not 
they,  are  doing  this  thing?”  I cried, 
amazed. 

“Don’t  think  it,  I know  it,”  he  retorted, 
“I  mentioned  that  James’  dope  merely  to 
show  Davidson  something  of  Forbes  mental 
processes,  not  because  I favored  the 
theory.” 

“And  why  not?”  I demanded. 

“For  the  same  reason  that  I would  not 
suspicion  them  of  doctoring  their  gas  meters 
to  give  a dishonest  reading.  Too  many 
people  involved,  and  too  much  chance  for 
leak.  The  president  of  that  corporation — 
or  any  other  executive  officer — is  too  darned 
busy  to  do  more  than  conceive  a plan  of 
that  kind.  He  hasn’t  the  time — and  ten  to 
one,  not  the  ability — to  execute  it.  And  he 
would  not  dare  entrust  such  a mission  to 
easily  bought  subordinates.” 

“Surely  you  don’t  regard  this  thing  as  an 
accidental  ground  that  forms  by  coincidence 
at  just  that  hour  each  morning?”  I flung  a I 
him. 

“It  would  be  possible,  yes,”  he  came  back, 
coolly.  “But  I am  willing  to  take  the  line- 
men’s word  for  it  that  they  have  scrutinized 
every  point  where  grounds  would  be  likely 
to  occur.  Which  leaves  ns  just  one  other 
hypothesis.” 

“Which  is  ?”  I demanded. 

“Theft  by  an  individual,  or  individuals, 
of  power  for  some  purpose.” 

“Yes,”  I jeered,  “A  purpose  that  must  be 
served  at  one  forty-five  each  morning,  and 
which  is  apparently  satisfied  in  under  two 
minutes.  Some  nut,  I presume,  who  goes 
forth  in  the  wee  small  hours  to  test  a freak 
motor.” 
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Fenner’s  face  clouded.  “That’s  just  what 
gets  me,”  he  said,  thoughtfully,  “The  dura- 
tion of  the  peak.  I can’t  possibly  think  of 
anything  that  would  require  such  an  awful 
bundle  of  juice  for  such  a short  time. 
There’s  something  I want  to  think  of — 
something  that  seems  to  escape  me.  There 
is  one  thing  that  I can  mention  that  would 
require  such  a load,  and  only  one  thing  that 
I could  suggest  off  hand.” 

“Which  is  ?” 

“I’m  not  going  to  mention  what  it  is  just 
now,”  came  the  disappointing  rejoinder,  “It 
happens  to  lie  weaker  than  the  City  Gas 
theory.  And  as  I don’t  think  much  of  it 
myself,  I’m  not  going  to  get  you  confused 
by  adding  it  to  your  already  acrobatic 
mind.” 

Knowing  him  as  well  as  I did,  I did  not 
urge.  The  hour  was  late,  and  we  parted 
for  the  night. 

\^T  sallied  forth  next  morning  with  no 
very  definite  end  in  view.  About  the  only 
definite  objective  was  a trip  over  the  lines 
to  see  what  we  might  be  able  to  stumble* 
over. 

Passing  thru  a quiet  block  on  our  way 
to  the  nearest  car  line,  we  beheld  a huckster 
actively  engaged  in  disposing  of  his  stock 
in  trade,  which  seemed  to  consist  entirely  of 
fish.  He  was  selling  from  a discrepit  looking 
push  cart,  and  as  we  past  he  quoted  a price 
to  the  housewife  he  was  bargaining  with. 

Fenner  grasped  me  by  the  arm.  “Gee,  that 
was  cheap,”  he  said. 

Amused,  I bantered.  “Didn’t  know  you 
were  up  on  the  value  of  fish,”  I laughed, 
‘■\^crsatile,  aren’t  you?” 

‘T  know  that  was  cheap,”  he  retorted, 
“And  I'm  going  to  send  that  fellow  around 
to  the  house.  Come  on.” 

We  went  hack  to  the  push  cart  and  its 
odorous  load.  Finisht  with  the  woman  at 
the  door,  the  fish  merchant  came  over  to  us. 

He  was  not  a very  prepossessing  indivi- 
dual. He  was  a young  man,  but  dissipation 
had  written  with  a heavy  hand,  and  the 
bloated  countenance  told  loudly  of  an  alto- 
gether too  intimate  acquaintance  with  the 
“cup  that  cheers.” 

Having  heard  his  prices,  Fenner  gave  him 
his  address  with  instructions  to  mention 
the  meeting.  Then  as  an  after  thought,  he 
added,  “Have  yon  a telephone?  I might 
need  fish  for  a special  occasion  in  the  near 
future,  and  if  I could  get  you  in  a hurry 
you  might  laud  a sizeable  order.” 

“I  ain’t  got  a telephone,  mister,”  the  chap 
replied,  “But  I live  at  number  nine  Juniper 
Street.  Send  me  a post-card,  and  I’ll  be 
right  on  the  job.” 

Fenner  carefully  noted  down  the  address, 
and  as  we  rode  along  on  the  car  I remarked. 
“Now  what?  Going  to  treat  a bunch  of 
radio  fiends  to  a fish  lunch?  You  wrote 
that  address  down  as  if  you  treasured  it.” 

“In  these  days  of  high  prices  I cherish 
anything  that  is  cheap— even  fish,”  came  the 
unperturbed  reply. 

“And  where  are  we  off  to  now?”  I de- 
manded, anxious  to  get  to  the  business  in 
hand. 

The  reply  was  startling. 

“To  the  zoo,”  replied  the  amazing  Fenner. 

“The  zoo,”  I echoed,  blankly,  “What  in 
Hades  do  you  expect  to  find  in  the  zoo  ?” 

“Animals,”  he  said,  demurely,  “We  will 
feast  our  eyes  and  minds  on  nature’s  won- 
ders. The  traction  company  has  provided 
the  transportation.” 

“What  becomes  of  the  peak  in  the  power 
curve  ?”  I snorted.  “Are  we  going  to  twiddle 
our  fingers?” 

“We  are — until  this  evening.  Then  we 
will  sally  forth  and  endeavor  to  put  an  end 
to  this  peak.” 

“We  will  sally  where?”  I demanded,  “Just 
take  a guess?” 

“Yep,  but  I think  we  can  do  some  very 
close  guessing,  at  that.  That’s  all  you  get 
‘till  tonight.” 

And  so  it  was  that  I left  the  car  barn 
that  evening  with  a party  consisting  of 
Davidson,  Forbes,  a plain  clothes  man,  and 
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pensive piping  or  other  equip- 
ment.  Anyone  can  install  it  in 
a day.  They  are  described  at  our 
wholesale  prices  in  our  Handy 
Man  Book.  Send  for  it. 

Do  Your  Own  Plumbing  and 
Heating  by  the  Cut-to-Fit 
Method. 

By  our  new  plan  anyone  can  in- 
stall a complete  plumbing  or  heat- 
ing plant  in  his  own  home.  Send 
us  a rough  sketch  with  measure- 
ments. Our  Engineers  will  draw 
your  plans,  furnish  information 
and  see  that  the  supplies  you  or- 
der come  CUT-TO-FIT  your 
needs.  No  waste  of  time,  labor 
or  unused  material.  Only  a few 
simple  tools  necessary.  Send  for 

The  Handy  Man  Book 

It  will  show  you  how.  It  will  tell  you  just  what  to 
order  and  what  it  will  cost  at  our  wholesale  prices. 

It  contains  plans  and  useful 
information  for  every  builder, 
property  owner  or  contractor. 
It  will  convince  you.  It  will 
increase  the  value  of  your  prop- 
erty 50%.  You  can  do  the  work 
yourself. 

We  have  spared  no  ef- 
fort  or  expense  in  the 
T a preparation  of  this  valu- 
able  book.  To  keep  from 
sending  it  broadcast  to 
uninterested  persons  we 
request  a temporary  de- 
posit of  25c  which  will  be  re- 
funded with  your  first  order. 
Send  for  it  Today. 

The  Service  of 

HARDIN-LAVIN  CO. 

Is  guaranteed  by  40  years' 
business  at 

4510-20N  Cottage  Grove  Avenue 
CHICAGO 


You  Can  Have 


Strong  Arms 


POWERFUL  BACK.  CHEST, 
MILITARY  SHOULDERS, 
SHAPELY  LEGS,  and  a 
HEALTHY  STOMACH. 


All  of  the  above  can  be  obtained  by 
following  the  instructions  in  my  book, 
Strong  Arms,  which  contains  a com- 
plete course  in  physical  culture  that  will 
develop  all  parts  of  your  body  to  perfect 
proportion.  The  exercises  are  illus- 
trated with  20  full  page  half  tone  cuts 
and  require  no  apparatus.  Send  25c 
in  coin. 

300.000  COPIES  SOLD 

Send  your  order  today  before  you  forget. 


Prof.  ANTHONY  BARKER,  D.  C. 
Studio  563 

127  West  42d  Street,  New  York  City 


Discover  Your  Talents! 


Why  is  it  that  some  men  make  a success  of  every- 
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Let  Dr.  S.  S.  George,  the  eminent  psychologist  and 
former  U.  S.  Army  expert,  help  you  discover  your 
talents.  Dr.  George  has  made  his  lifework  the  analy- 
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ourselves  as  much  in  the  dark  as  the  rest 
of  them. 

Fenner  directed  our  activities.  We  trans- 
ferred to  a car  bound  out  into  the  open 
country. 

Noting  the  mystified  look  on  Davidson’s 
face,  Fenner  laughed.  “Don’t  look  like  the 
road  to  the  City  Gas  office,  does  it?’’  he 
bantered. 

Davidson  growled.  “If  I didn’t  know  you 
as  well  as  I do,  Fd  say  it  was  the  road  to 
nowhere,  with  just  nothing  waiting  for  ns 
at  the  end.  However,”  he  shrugged,  “It’s 
your  party.” 

At  Fenner’s  command,  we  dropt  off  from 
the  slowed  down  car  at  a dark,  lonely  spot 
in  the  open  country.  In  silence  we  stumbled 
single  file  over  a narrow  path  thru  the 
scrub  at  his  heels. 

Then,  a hundred  yards  or  so  from  the 
track,  a clearing — and  the  river. 

There  was  a quickly  extinguished  flare 
from  Fenner’s  electric  flash-light,  then  com- 
parative darkness  again. 

“Eleven  forty-five,”  said  Fenner,  in  low 
tones,  “We  have  a couple  of  hours  wait. 
No  talking  and  no  smoking,  please.” 

“See  here — ” began  Davidson. 

“Until  this  expedition  fails.  I’m  in  charge, 
Chief,”  said  Fenner,  quietly,  and  with  a 
grumble  Davidson  subsided. 

And  for  two  hours  we  crouched  there  in 
exquisite  discomfort,  gazing  mournfully  out 
over  the  river,  rather  beautiful  in  the  moon- 
light, viewed  from  our  dark  tree-covered 
bower. 

My  feet  had  been  asleep  about  a century 
when  I felt  Fenner’s  fingers  closing  over 
my  arm.  At  the  same  time  I sensed  David- 
son’s bulk  tensing  in  the  darkness  beside 
me.  Both  of  them  heard  the  rustle  of  parted 
branches  along  the  pathway  beyond.  It  had 
escaped  Forbes  and  me. 

Heavy  breathing,  and  a blacker  bulk 
moving  in  the  blackness  before  us.  With 
bated  breath  I watched  its  shadowy  move- 
ments. Fearful  of  even  the  sound  of  my 
own  breathing,  I was  half  stifled  from  an 
effort  to  live  on  a minimum  of  air. 

Then  the  bulk  retreated  toward  the  river, 
and  presently,  silhouetted  in  the  moonlight 
at  the  clearing’s  edge,  we  got  a glimpse  of 
the  man’s  form.  Something  about  it  was 
familiar.  Memory  struggled  to  assert  itself. 

I felt  Fenner  lean  over  me  to  touch 
Davidson.  Then  he  stept  forward. 

“Fish  are  cheap,”  he  remarked,  loudly. 

The  man  whirled,  and  in  that  instant  I 
placed  him.  The  fish  dealer  of  the  morning. 
There  was  a startled  oath,  a quick  gleam 
in  the  moon  light,  a blinding  flash,  and  a red 
hot  sear  on  my  cheek.  A thunderous  re- 
port, and  another  stunning  one  at  my  very 
temple. 

Dazed  for  a moment,  I could  not  follow 
clearly  what  happened  in  the  next  few  sec- 
onds. I was  vaguely  aware -that  that  second 
concussion  had  been  the  roar  of  Davidson’s 
automatic. 

When  I saw  clearly  again,  Fenner  and 
Davidson  were  bending  over  a huddled 
form  on  the  river  bank.  Forbes  joined 
them,  and  I followed  slowly. 

He  was  dead,  poor  devil.  Davidson  had 
drilled  him  clean  in  a vital  spot.  The  Chief 
was  shaking  his  head.  “I  didn’t  mean  to 
do  that,”  he  said,  sorrowfully,  “I’m  a dead 
shot,  and  I shoot  before  I really  get  a 
chance  to  think.  It’s  automatic.” 

“Well,”  said  Fenner,  soberly,  “I  had  no 
idea  he’d  shoot,  or  I would  never  have 
staged  this  little  drama.  Anyway,  Mr. 
Forbes,  there  will  be  no  more  peaks  in  your 
power  curves.” 

Forbes’  voice  trembled.  “What  was  it?” 
he  queried,  “What  was  he  doing?” 

“Fishing,”  replid  Fenner ; “fishing  with 
your  five  hundred  and  fifty  volt  trolley  wire 
for  bait.  He’s  placed  something — an  old 
water  boiler,  most  likely — out  there  in  the 
stream,  and  all  he  had  to  do  was  turn  on 
the  current  and  go  out  and  make  his  haul.” 
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This  question  is  being  asked  by  an  ever- 
increasing  number  of  men  and  women  wlio 
realize  that  a better  understanding  of  busi- 
ness law  means  an  addition  to  their  income. 
One  needs  specialized  knowledge  today  to  be 
thoroughly  successful — wlietlier  for  one’s  self 
or  for  his  employer.  You  are  badly  handi- 
capped unless  you  KNOW  JUST  HOW  TO 
HANDLE  Y'OURSELF  at  every  turn. 
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business — entering  a partner- 
ship— building  a house — buy- 
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ploying agents — suing  or  being 
sued — in  doubt  on  any  legal 
point  ? 


Ever-increasing  opportunities  are  ahead  of  the  man 
who  keeps  himself  abreast  of  the  times.  During  the 
period  of  industrial  and  social  readjustineut  through 
which  we  are  passing,  every  man  and  woman  is  facing 
constantly  changing  conditions.  The  courts  liave 
made  new  and  very  definite  rulings  concerning  busi- 
ness relations  between  employer  and  employee,  and 
between  buyer  and  seller,  and  those  who  remain  in 
ignorance  of  the  fundamental  laws  on  which  these 
rulings  are  based  are  in  constant  danger  of  commit- 
ting mistakes  which  may  result  in  great  loss. 


Know  the  Law  and  Be  Safe 


While  it  would  be  impossible  and  impracticable  for 
the  average  man  or  wonraii  to  consult  a lawyer  con- 
cerning the  hundreds  of  questions  which  are  con- 
stantly arising  in  one’s  daily  affairs,  tlie  Virginia 
School  of  Business  Law  has  compiled  a course  which 
makes  it  possible  for  every  one  to  gain  a complete 
and  thorough  knowledge  of  law  as  applied  to  the 
everyday  problems  of  the  individual. 

This  course,  which  is  divided  into  ten  treatises  and 
which  covers  Corporations,  Partnerships,  Contracts, 
Sales,  Agency,  Real  Estate,  Wills.  Bills,  Notes  and 
Checks,  Bankruptcy,  etc.,  has  been  prepared  by  the 
Hon.  George  Bosman,  of  the  Virginia  Bar,  a special- 
ist ill  business  law,  to  meet  the  needs  of  the  average 
man  and  woman.  **  It  is  not  cluttered  v/ith  legal 
phraseology  and  does  not  waste  time  in  lengthy  dis- 
cussions of  theories,  but  in  plain,  concise  language  it 
fully  covers  all  questions.  **  A few  moments  a day, 
devoted  to  the  study  of  this  course  or  reference  to  it 
W’heii  you  find  it  necessary,  will  put  you  in  posses- 
sion of  facts  which  may  save  much  litigation  and 
thousands  of  dollars.  **  The  COUPONS  ACCOM- 
PANYING THE  COURSE  will  save  you  many  an 
attorney's  fee. 


10  Coupons  for  10  Questions 


With  each  subscription  to  this  course  there  will  be 
sent  10  LEGAL-ADVICE  COUPONS,  each  one  en- 
titling the  holder  to  a legal  opinion  on  any  subject 
and  to  the  same  sort  of  impartial  advice  which  he 
might  expect  if  he  walked  into  an  attorney’s  office 
and  paid  liiiii  his  fee.  These  coupons  are  good  for 
two  (2)  years  and  may  be  used  by  the  subscriber  as 
desired.  The  service  he  will  receive  in  exchange  for 
any  one  of  these  coupons  may  alone  be  worth  the 
entire  cost  of  the  course. 


A Service  of  Great  Value 


A short  cut  to  the  exact  information  you  want. 
No  useless  instruction  or  verbiage.  No  wasted  effort. 
A Practical.  Accurate.  Complete  Guide  to  Everyday 
Business  Affairs.  Prompt  advice  and  guidance  in 
all  troublous  matters.  Dependable  counsel  on  any 
10  Questions  of  Law  w’hich  may  cause  you  anxiety 
within  the  next  two  years.  A direct  guide  to  the 
correct  settlement  and  handling  of  any  mooted  legal 
question.  A sure  means  of  forging  ahead  by  being 
better  informed  than  your  competitor. 

Pill  $10  to  this  coupon  below  and  mail  it  to  us  to- 
day. Your  check  will  do.  Tlie  complete  set  of  10 
Lessons  will  come  to  you  by  return  mail,  along  with 
10  Legal-Advice  Coupons,  each  one  of  which  will 
entitle  you  to  an  authoritative  opinion  on  a single 
subject.  **  If,  after  five  days’  examination,  you 
would  rather  have  your  money,  ship  the  10  Lessons 
and  10  Coupons  back  to  us  and  we  will  make  full  re- 
fund— gladly  and  without  question. 

Just  send  in  the  coupon  below  (omitting  the  $10.00 
payment  if  you  like)  and  we  will,  without  cost  or 
obligation  to  you,  send  you  a full,  detailed  descrip- 
tion of  the  course  and  the  service  we  offer. 


Virginia  School  of  Business  Law 

353  New  Kirn  Building,  Portsmouth,  Virginia 


VIRGINIA  SCHOOL  OF  BUSINESS  LAW 

353  New  Kirn  Building,  Portsmouth,  Virginia. 

Enclosed  find  $10.  Send  me  your  complete  course 
of  10  Lessons  in  Business  Law  along  with  10  Cou- 
I)ons,  each  one  of  which  will  entitle  me  to  an  au- 
thoritative opinion  on  some  legal  point  or  question 
of  my  choosing:  these  coupons  to  be  used  within 
two  years.  Should  I decide,  after  5 days'  examina- 
tion, to  return  course  and  coupons  you  agree  to  at 
once  refund  my  $10  payment. 
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“But  my  linemen  examined  the  line  down 
this  way  and  found  nothing  unusual,”  cried 
the  bewildered  Forbes.  “How  did  he  get 
the  current?” 

“Easy  enough,”  rejoined  Fenner,  shortly. 
“A  sixteen  foot  bamboo  pole  with  a bare 
copper  wire  hook  on  the  end  arranged  in 
one  of  the  trees  skirting  the  right  of  way. 
He  had  only  to  hook  it  on  the  trolley  wire, 
and  come  on  down  here  to  his  switch.” 

“And  when  you  saw  the  fish  this  morn- 
ing,” I asked,  “you  could  tell  they  had  been 
caught  this  way?” 

“No,”  admitted  Fenner,  “I  could  not.  But 
the  price  suggested  some  easy  method  of 
getting  them,  and  it  occurred  to  me  that 
this  method  would  fit  in  with  that  one  thing 
I refused  to  name  to  j'on  last  night.” 

“Which  was  that?”  I asked,  mopping  the 
blood  from  my  cheek  with  a handkerchief. 
“1  don’t  get  it  yet.” 

“Electrocution,”  retorted  Fenner.  “And 
I knew  that  was  ridiculous.  But  when  1 
saw  the  fish  and  heard  the  price  it  set  me 
thinking.  I knew  this  was  the  only  place 
where  the  car  line  touched  the  river  hank, 
and  I came  down  here  tonight  on  a chance.” 

Editor’s  Noie:  Mr.  Wolfe’s  story  is  based 
on  well  known  facts.  By  directing  a pow- 
erful current  into  a body  of  water  contain- 
ing fish,  the  latter  will  be  electrocuted  by 
the  hundred  whenever  they  come  into  the 
path  of  the  current  as  it  traverses  the 
water.  The  killed  fish  then  float  to  the  sur- 
face and  are  easily  gathered.  Such  a 
method  of  “catching”  fish  is  manifestly  un- 
fair, as  not  only  full  grown  but  the  very 
small  hsh  are  killed  alike.  If  such  a method 
is  used  frequently,  the  stream  or  lake  will 
soon  be  depicted  entirely  of  all  fish. 

For  that  reason  most  of  our  states  have 
prohibited  fishing  by  electrocution  and  many 
states  punish  offenders  with  severe  fines  and 
even  imprisonment. 


CORRECTION  NOTICE. 

Thru  an  error  in  the  August  issue,  credit 
for  the  photos  accompanying  the  “Synthetic 
Ruby”  article  by  Mr.  O.  Ivan  Lee,  was  given 
to  Heller  & Son,  whereas  the  credit  for  the 
use  of  these  photos  should  have  been  given 
to  L.  Heller  & Son,  Inc.,  an  entirely  dif- 
ferent concern. 

>5< 

In  the  “Synthetic  Ammonia”  article  by 
Lucien  Fournier,  appearing  in  the  Septem- 
ber issue,  the  abbreviation  “Az”  is  the 
French  equivalent  to  our  nitrogen,  and  this 
should  have  been  explained  in  the  original 
article ; also  the  word  “separation”  in  next 
to  the  last  sentence  of  the  first  paragraph 
of  this  article,  should  have  read  combina- 
tion. 


ARTIFICIAL  WOOL. 

According  to  a Belgian  report,  there  is 
considerable  interest  in  Germany  in  a patent 
recently  taken  out  on  a process  for  the 
manufacture  of  artificial  wool.  Shreds, 
short  fibers  and  wastes  are  cqmprest  and 
then  immersed  in  a viscous  solution  of  cellu- 
lose or  a cellulose  compound,  with  a small 
percentage  of  glue.  This  product  is  then 
cut  into  thin  sheets  and  strips,  which  can 
be  twisted  and  spun  very  much  as  paper 
yarn  has  been  manufactured. 

Waterproofing  is  obtained  by  treating 
the  wool  in  the  process  of  manufacture  with 
compounds  of  chromium  and  later  with 
formaldehyde  and  tannin,  after  which _ the 
product  will  resist  the  action  of  boiling 
water.  Glycerine  provides  sufficient  flexi- 
bility, and  the  Germans  claim  the  yarn  thus 
prepared  possesses  all  the  properties  of  real 
wool.  The  process  is  now  being  modified 
so  that  a certain  percentage  of  paper'  pulp 
may  be  mixed  with  the  woolen  waste,  after 
which  the  product  is  treated  with  sulfuric 
acid  and  zinc  chlorid.  Various  other  com- 
pounds may  be  used  to  give  the  necessary 
flexibility  and  waterproofness. 


/(X, 


Made  to  your  meaeure,  payable  after 
received,  with  the  clear  understanding 
that  if  the  fit  Is  not  perfect 
or  if  you  are  notsatisfied  in 
every  way*  if  you  are  not 
convinced  you  have  received 
» fine*  high  jerrade.  stylish. 

perfect-fittiofiT  tailored  suit 
^made  to  your  measures  and 
. bavesaved$16  to $20.  you 
I are  not  under  the  slight* 
I est  obligation  to  keep  It. 
Don’t  hesitate  or 
feel  timid*  eimply 
send  the  suit  back*  no 
cost  to  you.  You  are  not 
I out  one  penny.  Any 
j money youmayhavepaid 
I us  is  refunded  at  once. 

SAMPLES  FRCe 

Any  manyoung  or 

i old  interested  in  sav- 

...j  money  .who  wants  to  oress  well  and  not  feel  extrav- 
agant is  invited  to  write  ue  for  our  free  book  of 
samples  and  fashions  explaining  everything.  Please 
f *‘Send  me  your 


write  letter  or  postal  today,  just  say  * 
samples’*  end  get  our  whole  proposition  by  rerurn 
maiL  Try  it— costs  you  nothing— just  a postal,  get  the 
free  samples  and  prices  anyway.  Vou  wil  1 learn  some- 
thing Important  aboot  dressing  well  end  saving  money* 

PARK  Tailoring  Company 

Dept  214 Chicago,  ILL. 


Send  Your  Name  and  We*ll 
Send  You  a Lachnite 

T\ON’Teen<]  a penn?.  Just  seed  vourname  and  eav:  *'Seod  me 
^ a iJichnlte  mounted  in  a solid  Rold  rins  on  10  days'  free 
trial."  We  will  send  it  prepaid  right  to  your  home.  When  it 
comes  merely  deposit  S4.76  with  the  postman  and  then  wear  the 
ring  for  10  full  days.  It  you.  or  If  any  of  your  friends  can  tell 
It  from  a diamond,  send  It  back.  But  if  you  decide  to  buy  it 
*~send  us  $2.60  a month  until  $18.76  has  been  paid. 

o V Send  your  name  now.  Tell  as  which  of  the 
aOUeiy  solid  gold  HnKs  illuB^ated  above  you  wish 
(ladies'  or  men’s).  Be  sure  to  send  finirer  size. 

Harold Lachman Co.»  12 N. Michigan  Av. Dept. 125 7 Chicago, 


The  little  wattef  oP  10  cts.  will  bring  you 
the  Pathfinder  eight  weeks  on  trial.  The 
Pathfinder  is  an  illustrated  weekly,  pub- 
lished at  the  Nation's  center,  for  all  the 
Nation;  an  independent  home  paper 
tliat  prints  all  tlie  news  of  the  world 
and  tells  the  truth:  now  in  its  28th 
year.  This  paper  fills  the  bill  with- 


What 
a Dime 

Will  bring 


■ m wa««  •••w  ex 

Nations! 


pathfinder  Election  Guide 
settles  all  election  dis- 
putes: chock  full  of  facts 
and  figures.  32  page  vest- 
pocket  pamphlet  free  with 
every  trial  subscription. 


mm  but  $1  a year.  If 

you  want  to  keep 
W llll  posted  on  what  is 
I wM  going  on  in  the 
at  the 

rrUIII  me  least  expense  of 

time  or  money,  this  is  your  means. 
i If  you  want  a paper  in  your  home 
which  is  sincere,  reliable,  entertain- 
* ing,  wholesome,  the  Pathfinder  is 
■ ■ ■ yours.  If  you  would  appreciate  a pa- 

■ ■ AM  141 A I per  which  puts  everything  clearly. 
I .Jini  I ^1  strongly,  briefly — here  it  is.  Send 
wvil  lOc  to  show  that  you  might  like  such 
a paper,  and  we  will  send  the  Pathfinder  on 
probation  eight  weeks.  The  10c  does  not  repay  us, 
but  we  are  glad  to  invest  in  new  friends.  Address: 

The  Pathfinder,  262  Langdon  Sta.,  Washington,  0.  C, 


Yowl 

can 

l>e 

an 

Get  the  facts  about  the  most  successful 
home  study  course  ever  prepared.  Abso- 
lutely different  in  both  material  and  meth- 
od. C.  P.  A.  instructors  in  personal  charge 
of  every  student.  Opportunity  to  special- 
ize in  any  desired  line.  Moderate  fees;  easy 
terms.  Interesting  books  free.  Address 

International  Accountants  Society,  Inc. 

Dept.  A.921  2626  S.  Michigan  Ave  .Chicago,  III. 

AO 

COUNTANT 

Learn  Watch  Repairing 

Be  a watchmaker— you  can  learn  this  profitable  trade 
by  correspondence  in  a few  weeks  in  your  own  home 
by  the  DeSelms  Chart  System.  After  you  complete 
the  course  you  will  know  a watch  from  A to  Z.  Tou 
will  know  just  what  the  matter  is  and  howto  repair 
one.  When  you  graduate  you  will  be  a practical 
watchmaker  and  repairer  and  competent  to  fill 
any  position.  Positions  for  our  graduates. 

Ask  for  our  Free  Book.  1 1 explains 

our  system  and  terms.  - . 

THE  DeSELMS  WATCH  SCHOOL 
720  Perry  St.,  ATTICA,  INP. 


Learn  to  Dance! 

Fou  can  learn  Fox-Trot,  One-Step,  Two-Step,' 
Waltz  and  latest  “up-to-the-minute"  soci^y 
dances  iti  your  own  home  by  the  wonderful 
Peak  System  of  Mail  lnstructi(>n. 
NewDiaarram  Method.  Easily  learned; 

oo  music  needed:  thousands  taught  successfully. 

Write  for  Special  Terms.  Send  today 
for  FREE  information  and  surprisingly  low  offer.^ 

WILLIAM  CHANDLER  PEAK,  M.  B. 
k 237  • 021  Crescent  Placo— Chicago,  III. 
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Learn  Electricity 


I 


In  the  Great  Shops  of 


Thousands  of  Electrical  experts  are  needed  to  help  rebuild  the  world.  Come  to  Chicago  to  the  great  shops 
of  Coyne  and.  let  us  train  you  quickly  by  our  sure,  practical  way  backed  by  twenty-one  years  of  success.  Thou- 
sands of  our  graduates  have  become  exj>erts  in  less  than  four  months.  You  can  do  the 
same.  Now  is  your  big  opportunity.  Come — rno  previous  education  necessary. 


Leam  Drafting 


Earn  $150  to  $500  a Month 

in  the  Electrical  business.  Come  here  where 
you  will  be  trained  in  these  fereat  $100,000  shops. 

Experts  show  ' you  everything  ’nd  you  learn 
right  on  the  actual  apparatus.  You  work  on 
everything  from  the  simple  bell  to  the  mighty 
motors,  generators,  electric  locomotives,  dyna- 
mos, switchboards,  power  plants,  everything  to 
make  you  a master  electrician.  We  have  thou- 
sands of  successful  graduates.  Just  as  soon  as 
you  have  finished  we  assist  you  to  a good 
position. 

Electro  Automotive  Treuning  Included 

Our  big  new  electrical  course  now  includes  a com- 
plete training  on  the  electrical  systems  of  automobiles  : 

Lighting,  starting,  ignition  and  storage  batteries.  We 
have  complete  automobile  chassis,  motors  on  the 
block,  thousands  of  dollars’  worth  of  magnetos,  light- 
ing, starting  and  ignition  'systems.  Every  department 
has  been  enlarged. 

Earn  Your  Way 

Hundreds  of  our  ctudenta  every  year  work  in  their 
spare  time  and  earn  their  living  expenses.  Others 
work  in  the  day  time,  earn  all  their  expense  and 
attend  our  evening  school.  Our  employment  depart- 
ment will  help  you.  without  chergt. 

BENNETT  W.  COOKE,  President 

COYNE  TRADE  AND  ENGINEERING  SCHOOLS 

D«pt.  20  39-51  E.  Illinois  Street,  Chicago,  HI. 


Day  or  Evening  Courses 

Don’t  worry  about  the  money.  Anyone  with 
ambition  . can  learn  here.  Our  tuition  is  low 
with  small  easy  payments  if  desired.  All  tools 
and  equipment  furnished  free.  Our  students  live 
in  comfortable  homes  in  the  best  section  in 
Chicago — on  the  lake — just  a few  minutes’  walk 
from  our  school. 

Drafting 

Motion  Picture  Operating 

We  also  teach  these  professions  quickly  and  in 
such  a thorough,  practical  way  that  when  fin- 
ished you  are  ready  to  step  right  into  a position 
of  responsibility  and  big  pay. 

Send  Today  for  Big  Free  Book 

Write  today,  now,  for  the  book.  It  tells  what 
Coyne  graduates  have  done.  What  you  can  do. 
Fill  in  the  coupon,  check  the  trade  you  are 
most  interested  in  or  send  a postal  card,  do  it 
now. 


MAIL  THIS  COUPON  NOW 


Name. 


»*  Address. . 


Our  electrical  course 
includes  drafting,  but 
if  you  want  to  special- 
ize in  this  big  profes- 
sion you  can  do  so. 

The  country  is  cry- 
ing for  skilled  drafts- 
men in  aU  lines.  Thou^ 

. sands  of  positions  opeti 
with  princely  salaries. 
iVe  give  you  the  ad- 
vantags  of  our  big  shops. 
No  other  school  can  do 
this.  Now  Is  the  time  to 
get  into  this  big  Held. 
Experts  train  you  under 
practical  working  condi- 
tions, no  books  and  ^theory' 
go  here.  Check  draft- 
ing on  the  coupon 
below  and  mail  it  < 

at  once  tor  full  ♦ 

particulars.  ♦ 


COYNE 
.*  TRADE 

AND 

* ENGINEER- 

y INC SCHOOLS 

Bennett  W.  Cooke, 
» President 

Dept.  20  , 39-61  E. 
,*  lUinois  St.,  Chicago,  HI. 

* Please  send  at  once  your  big 
Free  Book — :!  am  interested  in 
[ ] Electricity  [ ] Drafting, 

[ ] Motion  Picture  Operating 
{Chetk  trade  interested  in) 
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FOR  SALE 
AT  ALL  NEWS 
STANDS 


THE  100°^  WIRELESS  MAGAZINE 


Partial 

CONTENTS  OF 
OCTOBER  ISSUE: 

Reporting  Newt 

By  Radio 

A Mimic  War  Staged 

By  Radio  Control 

Improved  Circuits  for  Short 
Wave  Communicatioa 

By  A.  S.  Blatterman 

•Portable  Combindtioa 
Reefer 

By  Russell  H.  Robinson 

The  Audion— Its  Action  and 
Some  Recent  Applications 

By  Dr.  Lee  De  Forest,  Ph.D.,Sc.D. 

A Perfect  ^'Dead-ending** 
Switch 

By  Pierre  H.  Bouckeron 


What  **Radio  News**  Is: 


RADIO  NEWS  now  in 
its  second  year  holds  the 
field  undisputedly  as  the 
greatest  radio  magazine  in 
print  today.  In  point  of 
circulation,  number  of 
articles,  illustrations, 
RADIO  NEWS  leads  all 
other  wireless  magazines. 
The  September  issue  had 
64  pages;  there  were  sev- 
enty-four separate  purely 
radio  articles  and  107  il- 
lustrations. Over  forty 
thousand  copies  were 
printed  and  circulated. 

SEND 
20c  FOR 
SAMPLE 
COPY 
TODAY 

EXPERIMENTER  PUB.  C0.«  231  Fulton  St.«  New  York  City 


Each  issue  of  RADIO 
NEWS  contains  64  pages 
(or  more)  and  an  artistic 
cover  in  two  colors.  The 
illustrations  average  120 
every  month  and  there  are 
from  60  to  80  up-to-date 
articles,  some  by  our  great- 
est radio  scientists,  in  every 
issue. 

THIRD  $100.00  RADIO 
PRIZE  CONTEST 

A new  radio  contest.  The  third 
one  offering  $100.00  in  prizes  began 
in  our  May  issue. 


20c 

The  Copy 

.00 

Vear 


120 


72  PAGES 
ILLUSTRATIONS 


Canada  and  Forelan 

$2.50  A year 


OenUemeti : 

Please  enter  my  subscription  for  R A D I 0^ 
NEWS  for  the  term  of  one  year  fdr  which 
I enclose  herewith  $2.00.  As  a special  offer  you- 
will  also  send  me  for  25c  extra  your  great  Wire- 
less Course  ctmlainlng  160  pages,  350  lUustretlons, 
size  6%  X 10"  with  fine  flexible  doth  cover.  I 
have  written  toy  name  and  address  in  margin 
below. 
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The  Demand 

for  Good  Wireless  Operators 
Far  Exceeds  the  Supply 

The  New  York  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  your  spare  time quickly, 

easily  and  thoroughly.  No  previous  training  or  experience  required.  Our  Home  Study  Course  has  been 
prepared  by  Mr.  L.  R.  Krumm,  Chief  Radio  Inspector,  Bureau  of  Navigation,  N.  Y.  Radio  experts  able 
to  impart  their  practical  and  technical  knowledge  to  YOU  in  an  easy  to  understand  way,  will  direct  your 
entire  Course.  The  graded  lessons  mailed  you  will  prove  so  fascinating  that  you  will  be  eager  for  -the 
next  one.  The  instruments  furnished  will  make  it  as  easy  to  learn  the  Code  as  it  was  to  learn  to 

talk.  All  you  will  have  to  do,  is  to  listen. 


Big  Salaries 

Wireless  operators  receive  excellent  salaries  rang- 
ing from  $125  to  $200  a month  and  it  is  only  a 
stepping  stone  to  better  positions.  There  is  prac- 
tically no  limit  to  your  earning  power.  Men  who 
but  yesterday  were  Wireless  Operators  are  now 
holding  positions  as  Radio  Engineers,  Radio  -In- 
spectors, Radio  Salesmen  at  salaries  up  to  $5000 
a year. 


SP[[l)  COUTML 


STARmeu^ffi 


Travel  the  World  Over 

A Wireless  Operator  can  visit  all  parts  of  the 
world  and  receive  fine  pay  and  maintenance  at 
the  same  time.  Do  you  prefer  a steady  position 
without  travel?  -There  are  many  opportunities 
at  the  numerous  land  stations  or  w'ith  the  Com- 
mercial Wireless  or  with  the  Steamship  Com- 
panies. 

FREE  Instruments  and 
Text  Books 

We  furnish  free  to  all  students, 
during  the  course,  the  wonderful . 

receiving  and  send- 
ing set  exactly  as 
produced  in  the  il- 
lusti  ition.  This  set 
is  not  loaned,  but 
given  to  all  stu- 
dents completing 
the  course. 


Ttiif  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course 


The  Transmitter  shown  is  the  celebrated  Omnigraph  used 
by  several  De{)artmcnts  of  the  U.  S.  Government  -and  by 
the  leading  Universities,  Colleges,  Technical  and  Telegraph 
Schools  throughout  the  U.  S.  and  Canada.  Start 
Omtiigraph,  place  the  phone  to  your  ear  and  this  remarkable 
invention  will  send  you  Wireless  Messages,  the  same  as 
though  you  were  receiving  them,  through  the  air,  from  a 
Wireless  Station  hundreds  of  miles  away.  When  you  apply 
for  your  license,  the  U,  S.  Government  will  test  you  with 
the  Omnigraph — the  same  model  Omnigraph  as  we  furnish 
to  our  students.  Ask  any  U.  S.  Radio  Inspector  to  verify 
this, 

FRE£  Post-Graduate  Course 


Easy  Payments 

A small  payment  down  will  enroll  you.  We  will  make 
the  payments  so  easy  that  anyone  ambitious  to  enter  the 
fastest  growing  profession — Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way,  send  for  our  book- 
let “How  to  Become  an  Expert  Wireless  Operator” — it 
is  free.  Mail  the  coupon  below,  or  postal  or  letter — but 
do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE, 

Dept.  12,  258  Broadway,  New  York  City 


A one  month's  Post-Graduate  Course,  if  you  sq^  desire, 
e of  the  largest  Wireless  Schools  in  N.  Y, 


one 

York — the  Wonder 
and  the  Headquarters 
ship  Company. 


City — tne  larg 

of  every  leading  Wireless  and  Steam- 


the  largest  port  in 


at 

City,  New 
the  World 


New  York  Wireless  Institute, 

Dept.  12,  258  Broadway,  New  York  City. 

Send  me  free  of  charge,  your  booklet  "How  to  Become  an  Expert 
Wireless  Operator,"  containing  full  particulars  of  your  Course, 
including  your  Free  iHstrument  Offer. 

Name  


Address  

City  or  Town. 


State 
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Chemical  Laboratory 

We  present  herewith  to  our  friends  our  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real 
chemical  experiments.  This  outfit  is  not  a toy,  put  up  merely  to 
amuse,  but  a practical  laboratory  set,  with  all  the  chemicals,  apparata 
and  reagents  necessary  to  perform  real  work  and  to  teach  the  be- 
ginner all  the  secrets  of  inorganic  chemistry.  With  this  outfit  we  give 
free  a book  containing  a Treatise  in  Elementary  Chemistry,  useful 
data  and  recipes,  and  100  instructive  and  amusing  experiments. 

description  of  the  OUTFIT; 


No.  4889 


The  outtlt  consists  of  forty-four  (44) 
t tieiiilcHls  all  C.  P.  (chemical  pure)  put 
up  In  appropriate  wooden  boxes,  glass 
bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with 
ground-in  glass  stoppers  and  there  Is  a 
suftlclent  quantity  of  chemicals  supplied 
(mostly  one  to  two  ounces)  enough  to 
make  dozens  of  experiments  with  each. 

The  apparata  furnished  are  all  of  the 
best  obtainable  make  and  of  standard 
laboratory  size  and  shape.  17  pieces  of 
apparata  furnished  with  this  outfit. 

The  Instruction  book  is  a real  Chem. 
istry  Course  for  the  Beginner.  Some  of 
the  Contents  are:  Division  of  Matter: 

This  is  a Treatise  on  Elementary  Chem- 
istry and  deals  with  the  theory  of  the 
Elements,  Molecules  and  Atoms,  etc. 
Chemical  Nomenclature;  This  explains 
In  simple  language  the  derivation  of  the 
chemical  names  of  the  Elements  and 
their  compounds.  There  is  a chapter  on 
• Laboratory  Operations;  Glass  Working; 
First  Aid;  Fire  Extinguishers;  Experi- 
menters’ Aphorisms,  etc. 


A good  part  of  the  book  is  devoted  to 
Weights  and  Measures.  The  Metric  Sys- 
tem, the  English  System  and  the  U.  S. 
System  are  fully  explained. 

The  following  tables  are  furnished: 
S.vmbols  and  Atomic  weights  of  the  Ele- 
ments ; Measures  of  Weights,  Volume, 
(Capacity  and  Length ; Per  Cent  solu- 
tions ; Conversion  of  Measure  expressed 
In  parts;  Poisons  and  their  antidotes; 
Technical  and  common  name  of  chemical 
substances;  Formulas  for  Cleaning  vari- 
ous substances,  etc.,  etc. 

Among  the  100  Experiments  are  : 

How  to  make  chemical  tricks;  How  to 
make  invisible  and  magic  inks;  How  to 
test  flour ; How  to  test  soli ; How  to  Make 
Chlorine  Cas  and  Smoke  (derman  War 
(las)  : How  to  bleach  cloth  and  flowers. 
How  to  produce  Oxygen  and  Hydrogen  ; 
How  to  make  Chemical  Colors;  How  to 
test  Acids  and  Alkalies  and  hundreds  of 
Interesting  hints  and  formulas. 


Price  $6.00.  Shipping  Weight  10  lbs.  (Can  be  shipped  by  Express  only.) 
Immediate  Shipment 


The  Boy’s  Electric  Toys 

I HE  BOY’S  ELECTRIC  TOYS"  contains  enough  material  TO 
••  I .MAKE  AND  COMPLETE  OVER  TWE.NTY-FIVE  DIFFERENT 
J.  ELECTRICAL  APPARATUS  without  any  other  tools,  except 
a screw  driver  furnished  with  the  outfit.  The  box  contains 
the  following  complete  Instruments  and  apparatus  which  are  already 
assemliled  : 

Student's  chromic  plunge  battery,  compass-galvanometer,  solenoid, 
teleplii.ne  receiver,  electric  lump.  Enough  various  parts,  wire,  etc.,  are 
fnrnl.shed  to  make  the  following  apparatus: 

Electromagnet,  electric  cannon,  magnetic  pictures,  dancing  spiral, 
electric  hammer,  galvanometer,  voltmeter,  hook  (or  telephone  receiver, 
condenser,  sensitive  microphone,  short  distance  wireless  telephone, 
test  storage  battery,  shocking  coil,  complete  telegraph  set,  electric 
riveting  machine,  electric  buzzer,  dancing  fishes,  singing  telephone, 
mysterious  dancing  man,  electric  jumping  Jack,  magnetic  geometric 
figures,  rheostat,  erratic  pendulum,  electric  butterfly,  thermo  electric 
motor,  visual  telegraph,  etc.,  etc. 

This  does  not  by  any  means  exhaust  the  list,  but  a great  mamv 
more  ai)paratus  can  be  built  actually  and  effectually. 

With  the  Instruction  book  which  we  furnish,  one  hundred  experiments 
that  can  be  made  with  this  outtlt  are  listed,  nearly  all  of  these  being 
illustrated  with  superb  illustrations.  No  other  materials,  goods  or 
supplies  are  necessary  to  perform  any  of  the  one  hundred  experiments 
, or  to  make  any  of  the  2.'i  apparatus.  Everything  can  be  constructed 
atid  accomplished  by  means  of  this  outtlt,  two  hands,  and  a screw- 
driver. 

The  outfit  contains  1 14  separate  pieces  of  material  and  24  pieces  of 
finished  articles  ready  to  use  at  once. 

Among  the  fliiished  material  the  follo\ving  parts  are  Included: 
Chromic  salts  for  battery,  lamp  socket,  bottle  of  mercury,  core  wire 
(two  different  lengths),  a bottle  of  iron  filings,  three  spools  of  wire, 
carbons,  a quantity  of  machine  screws,  flexible  cord,  two  wood  bases, 
glass  plate,  paraffine  paper,  landing  posts,  screw-driver,  etc.,  etc.  The 
instruction  book  is  so  clear  that  anyone  can  make  the  apparatus  with- 
out trouble,  and  besides  a section  of  the  instruction  book  is  taken  up 
with  the  fundamentals  of  electricity  to  acquaint  the  layman  with  all 
importaiH  facts  In  electricity  in  a simple  manner. 

We  guarantee  satisfaction. 

The  size  over  all  of  the  outfit  is  14  x 9 x 2%.  Shipping  weight,  8 lbs. 

No.  2002  “The  Boy’s  Electric  Toys,”  outfit  as  described $6.00 
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PATON^Ti 


/ADVICE 


In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  “Patent  Advice” 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written  on. 


IMPORTANT  NOTE  TO 
CORRESPONDENTS 


We  receive  from  thirty  to  fifty  letters 
requesting  advice  on  patents  every  month. 
Due  to  lack  of  space,  even  tho  condensing 
this  department  into  the  smallest  type,  we 
can  only  publish  from  eight  to  ten  letters, 
with  their  answers,  monthly.  Obviously 
we  are  falling  back  further  and  further, 
and  it  looks  as  tho  we  will  never  be  able 
to  publish  all  the  requests. 

For  this  reason  we  would  urge  corre- 
spondents to  avail  themselves  of 
special  service,  as  outlined  above, 
that  case  an  immediate  answer  will 
assured. 

EDITOR. 


our 

In 

be 


WALNUT  BRANDER. 

(410)  J.  E,  Carlson,  Edgewater,  N.  J.,  says: 

Please  let  me  know  whether  or  not  a patent  can 
be  obtained  on  a simple  walnut  branding  machine. 
It  is  very  cheap  to  manufacture  and  works  perfect- 
ly. It  can  be  run  by  a small  motor  and  is  made  of 
two  parts,  one  feeding  hopper  and  one  receiving 
hopper,  two  rollers,  two  branding  rollers  and  two 
automatic  inkers. 

A.  Walnuts  in  order  to  be  branded  do  not  pre- 
sent very  smooth  surfaces,  and  it  is  necessary  that 
a branding  machine  be  of  such  a nature  to  brand 
between  the  crevices  of  the  nut.  Also,  it  is  desir- 
able to  brand  at  least  80,000  per  hour. 

The  machine  must  not  injure  in  any  way  the 
kernel  of  the  nut  nor  is  it  allowed  to  crack  the  shell. 

If  your  machine  lives  up  to  these  conditions,  we 
would  advise  that  you  have  a search  instituted  by 
a reliable  patent  attorney. 


SECRET  TELEPHONE. 

(411)  C.  F.  Cummings,  Akron,  Ohio,writes: 


Has  there  been  invented  a telephone  box  or  ar- 
rangement which  permits  two  parties  to  talk  over 
the  same  wire  to  which  other  phones  are  connected 
without  other  parties  listening  in?  Is  it  possible  by 
this  supposed  new  invention  for  two  of  those  parties 
to  talk  to  one  another  without  any  of  the  others  be- 
ing permitted  to  listen  in?  A company  with  head- 
quarters supposedly  in  Columbus,  Ohio,  has  sold 
stock  in  a concern  of  this  kind  to  some  of  my 
friends.  I have  felt  that  it  was  a swindle  and 
would  like  to  get  your  idea  on  it. 

I do  not  know  the  brokerage  firm  selling  stock  in 
this  concern,  but  if  such  a thing  has  never  been  in- 
vented I shall  certainly  get  busy  and  look  into  it. 

A.  The  writer  knows  of  three  or  four  devices  on 
the  market  which  will  prevent  anybody  from  listen- 
ing in  on  a private  telephone  wire.  In  fact,  we 
would  even  venture  to  say  that  thirty  or  forty  such 
devices  have  been  patented,  but  they  do  not  seem 
to  meet  with  any  great  favor  by  the  telephone 
companies,  who  have  refused  to  allow  the  installa- 
tion of  such  devices,  and  hence  we  do  not  believe 
that  you  will  profit  materially  from  buying  stocks 
in  a concern  selling  material  of  this  nature. 

We  do  not  know  of  the  patent  in  question,  but 
would  advise  that  you  get  in  touch  with  some  bro- 
kerage or  other  concern  of  similar  nature  or  write 
to  your  local  newspaper,  who  will  be  able  to  tell  you 
the  actual  value  of  stocks  of  this  nature. 


Neb.. 


PERPETUAL  MOTION. 

(412)  Arnold  Whitock  of  New  Castle, 
has  the  following  to  say: 

What  are  the  requirements  of  a perpetual  motion 
machine?  Has  any  machine  been  constructed 
which  would  run  itself  alone?  Would  a machine 
run  by  gravity  alone  and  developing  surplus 
energy  to  an  appreciable  extent  have  any  com- 
mercial possibilities?  Please  don’t  dismiss  this 
question  by  saying  that  it  is  impossible,  because 
I have  tried  it.  Are  there  any  awards  awaiting 


the  inventor  of  such  a machine?  Thanking  you. 
and  hoping  to  see  an  early  answer  in  Science  and 
Invention. 

A.  There  is  no  such  thing  as  perpetual  motion 
on  earth.  You  can  no  more  obtain  perpetual 
motion  than  lift  yourself  by  your  own  boot  straps. 
As  long  as  you  are  depemlent  upon  the  gravita- 
tional influences  of  the  earth,  you  cannot  hope  to 
produce  energy  free.  The  nearest  approach  to 
perpetual  motion  are  the  heavenly  bodies,  as  for 
instance,  the  earth,  moon,  etc.,  which  keep  on 
spinning  without  diminution  year  after  year,  cen- 
tury after  century.  Strictly  speaking,  however, 
this  is  not  perpetual  motion  either,  because  the 
rotation  will  stop  some  time,  altho  this  will  be 
maybe  a million  years  from  now. 

Some  machines  have  been  actually  construct- 
ed that  approach  perpetual  motion,  but  they 
really  do  not  come  under  this  classification^  be- 
cause they  use  some  natural  force,  and  this  of 
course  is  not  perpetual  motion,  because  a per- 
petual motion  machine  is  supposed  to  require  no 
outside  energy  whatsoever,  but  generate  all  its 
own  power.  For  instance,  there  is  a clock  in 
existence  at  present  that  works  by  expansion  and 
contraction  of  metal  rods  due  to  the  inequalities 
of  the  temperature.  Then  there  is  another  clock 
that  works  on  a similar  plan  due  to  expansion 
and  contraction  of  an  air  body,  which  again  makes 
use  of  the  difference  of  temperature  during  the 
day  and  night.  But  such  machines  cannot  be 
termed  perpetual  motion  machines  for  the  reason 
that  they  are  dependent  upon  an  outside  force. 


FUSE  PLIERS. 


(413)  Frank  Kunert,  Detroit,  Mich.,  writes  us 
as  follows:  For  quite  a while  I’ve  had  an  idea 
for  a pair  of  pliers  for  extracting  30  and  60  amp. 
cartridge  fuses  from  panel  boards  and  fuse  boxes. 
Sometimes  there  is  not  much  extra  room  in  fuse 
boxes  and  a man  new  on  the  job  will  shy  at  taking 
the  fuses  out  with  his  fingers,  so  will  try  to  pry 
it  out  by  using  a screw-driver  or  a piece  of  wood, 
which  generally  results  in  a ground,  as  only  one 
end  of  the  fuse  comes  out  of  the  fuse-clip  and 
that  swings  against  the  side  of  the  fuse  box. 
Would  like  to  know  if  any  such  pliers  have  ever 
been  patented  and  if  there  would  be  a market 
for  them  in  case  a patent  was  obtained. 

A.  We  have  seen  some  wooden  pliers  in  use 
that  actually  did  the  thing  you  mention,  and  these 
pliers,  as  far  as  we  are  aware,  have  not  been 
patented.  We  do  not  know  what  sort  of  pliers 
you  have  in  mind,  and  unless  they  are  rather 
unusual  we  doubt  whether  you  could  obtain  a 
patent  on  the  device. 


U.S.  A PATENTS 


r 


Don’t  Lose  Your  Rights 


Before  disclosing  your  invention  to  any- 
one send  for  blank  form  “Evidence  of 
Conception”  to  be  signed  and  witnessed. 
A sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  “Evidence  of  Con- 
ception” sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a post 
card  will  do. 
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255  OURAY  BLDG., 
WASHINGTON.  D.  C. 

Evidence  ot  Conception” 


TO  THE  MAN  WITH 
AN  IDEA 

I offer  a comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN,  Patent  Lawyer 

164  Owen  Building,  Washington,  D.  C. 
2276-8  Woolworth  Bldg.,  New  York  City 
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CAN  YOU 

think  of  a eimple,  practical  idea 
that  will  fill  one  of  the  many  re- 
quests we  have  on  file  for  new  inven- 
tions? It  may  mean  a fortune  for  you. 
Thousands  of  things  are  needed  Right 
Now.  Your  brains  can  help.  Send  to- 
day for  our  great  new  book— “Inven- 
tions and  Trade  Marks,  Their 
Protection  and  Exploitation” 
and  learn  more  about  making 
money  from  ideas  than  you  ever 
knew  before.  It  tells  many 
things  that  are  wanted, 
too.  postal  will  do- 
ll is  ire*. 


We  D8lD  ont  olientei 

without  charge,  to  gel 
the  dollars  out  of  their 
ideas — having  fucllltlea 
cone  others  possess. 

Advice  free. 
Don't  delay — get  the 
booh  at  once. 

AMERICAN 
INDUSTRIES.  INC. 

225  Patent  Dept., 
WASHINGTON,  D.  C 


PATENTS 
ADVERTISED 
For  SALE  FREE 
Fn  INVENTION  And 
MANUFACTURING 
SUPPLEMENT. 

Published  for  the 
man  with  an  Idea 
Bend  for  free  sample 
copy.  One  year'esub- 
ecrlptlon  60c 


Order  Your  Scientific  and 
Technical  Books  Now. 

They  are  difficult  to  obtain  and  prices 
are  constantly  increasing.  We  will 
quote  present  price  on  any  book  of 
this  nature  and  the  price,  will  hold 
unless  the  publisher  should  increase 
his  price  in  the  interim. 

Write  for  our  96-page  catalogue — the  most 
complete  scientific  and  practical  catalogue 
now  issued.  In  addition,  our  1920-1921  list 
will  be  sent  you  as  soon  as  ready,  and  the 
prices  in  this'  list  will  hold  good  in  possibly 
80  per  cent  of  cases;  but  you  will  be  notified 
of  any  change  before  filling  order. 

There  will  be  no  obligation  in  requesting 
catalogue  for  we  want  you  to  know  our 
Book  Department.  Write  today.  You'll 
find  it  valuable  for  suggesting  books  you 
need. 

SCIENTIFIC  AMERICAN 
PUBLISHING  COMPANY 

Room  655,  Woolworth  Bldg.,  New  York  City 
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^ return  mail  FREE; 

Write  UCEY^  LACEY 

DeptK.  Washington  J).C 


Give  us  the  idea — we  will  develop  it  for  you.  Me- 
chanical and  electrical  ideas  developed.  Experts  in 
model  and  experimental  work  and  In  perfecting  in- 
ventions. Designing  and  building  labor-saving 
machinery  a specialty.  Get  in  touch  with  us— 
we  can  save  you  money. 

ELK  MFG,  CO.,  INC, 

1926  Broadway,  New  York 


PATENTS 

Send  sketch  or  model  for  preliminary  examination. 
Booklet  free.  Highest  references.  Best  results.  Prompt- 
ness assured.  Watson  E.  Coleman,  Patent  Lawyer.  624 
F St..  Washington,  I).  C. 
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WATCH  WINDER. 

(414)  Archie  C.  Bowers,  Gardenville,  N.  Y., 
submits  the  following  question.  Do  you  think 
that  a small  motor  for  winding  a watch,  with  gear- 
ing, enclosed  within  the  watch,  is  a patentable 
idea?  A friend  of  mine,  a jeweler,  is  making  the 
works  for  the  watch.  They  are  of  the  size  used 
in  a wrist  watch.  From  the  winding  gear  on  the 
spring,  gearing  is  connected  to  maKe  the  motor 
more  powerful.  1 am  making  a model  of  the  tiny 
motor.  It  is  a copy  of  the  small  motor  described 
in  the  “E.  E.”  during  1918  or  1919.  A search- 
light battery  is  used  fer  power.  Applying  power 
for  a minute  winds  watch. 

A.  There  are  at  present  commercial  watch 
winders  on  the  market,  but  as  far  as  we  have  been 
able  to  ascertain  they  are  not  in  great  demand.  It 
is  such  a simple  thing  to  wind  a watch  that  unless 
you  have  a jeweler*s  shop  where  hundreds  of 
watches  are  to  be  wound  every  day  the  device 
will  not  be  in  great  demand  except  by  jewelers  and 
watch  factories.  While  no  doubt  you  can  get  a 
constructional  patent  on  your  idea,  we  doubt 
whether  it  would  pay  you  to  do  so. 


FURNITURE  ROLLER. 

(415)  Harry  Schiff,  Brooklyn,  N.  Y.,  sends  us 
the  following  idea  for  patent  advice:  I would 

appreciate  it  if  you  would  give  me,  through  your 
magazine,  an  opinion  on  a device  I have  in  mind 
to  take  the  place  of  the  wheels  now  used  on  the 
legs  of  furniture  such  as  beds,  buffets,  tables, 
phonographs,  etc.,  to  make  it  easy  to  move  such 
objects.  The  difference  between  my  wheel  and 
those  now  in  use  is  that  my  wheel  uses  a ball 
as  a means  of  propelling,  which  ball  is  capable 
of  turning  in  any  direction  with  perfect  ease  in- 
stead of  the  wheel  which  other  wheels  have,  thus 
making  it  possible  for  them  to  turn  with  ease  in 
only  two  directions — backward  and  forward.  I 
am  convinced  that  as  wheels  are  but  a trivial  item 
in  the  cost  of  an  article  of  furniture,  this  wheel 
will  quickly  take  the  place  of  those  now  in  use. 
'The  point  on  which  I want  to  be  advised  is  its 
mechanical  value.  I am  enclosing  sheet  contain- 
ing a description  of  the  device. 

A.  The  device  of  which  you  speak  is  not  new. 
It  has  been  used  for  many  years,  but  due  to  the 
large  friction  set  up  it  has  never  come  into  popu- 
lar favor,  and  is  not  used  today.  If  you  can  make 
some  special  ball  arrangement  which  works  easy, 
and  which  has  not  too  much  friction,  we  believe 
you  will  have  a good  thing.  So  far  it  has  not 
been  produced. 


TIME  SWITCH. 

(416)  \V.  A.  Kauder,  Jamestown,  N.  D.,  re- 
quests the  following  information:  Please  let  me 

know  thru  your  “Patent  Advice”  columns  if  it 
would  be  practical  to  obtain  a patent  on  a “time 
switch.”  My  idea  is  such  that  a light  will  remain 
lighted  for  about  20  seconds  after  the  switch  is 
turned  off.  Would  there  be  much  demand  for 
such  an  article?  Its  use  is  obvious,  as,  for  in- 
stance: Get  ready  for  bed,  push  the  button  and 

get  into  the  quilts.  After  you’re  all  “comfy”  out 
goes  the  light.  The  “on”  button  works  instantly 
and  the  “off”  button  can  be  made  to  do  so  also 
at  will  by  placing  three  buttons  in  the  switch 
instead  of  two. 

A.  There  is  a good  market  for  a time  switch 
such  as  you  describe.  There  have  been  some 
switches  of  this  sort  on  the  market,  but  we  have 
never  seen  one  that  worked  satisfactorily,  and 
which  was  low  enough  in  price  to  commend  atten- 
tion from  the  average  public.  If  you  have  some- 
thing new  in  this  line  that  works  well  and  can  be 
sold  at  a low  price,  you  should  have  success. 


WAR  DEVICE. 

(417)  Mr.  B.  P.  Hine,  Athens,  Ala.,  writes: 
'Wniile  “overseas”  I had  the  opportunity  of  trying 
out  a “listening-in  system”  that  proved  very  suc- 
cessful. Also  had  it  so  _ prepared  that  any  un- 
known party  handling  it,  it  would  explode,  throw- 
ing into  the  air  poisonous  gases.  This  was  of  my 
original  make-up,  and  I could  take  the  sound  of 
footsteps  very  clearly  through  this  instrument,  and 
all  other  faint  sounds  or  whispers  not  heard  other- 
wise in  our  personal  work.  As  this  was  just  an 
experiment  and  not  completed  or  applied  for  use 
I would  like  to  know  if  there  is  any  chance  for 
this  as  a commercial  value  or  valuable  to  our  army, 
(live  me  an  idea  as  to  how,  when  and  where  I 
could  apply  for  aid  on  such  an  article,  as  my 
financial  and  mechanical  conditions  limit  me  in 
the  completing  of  an  actual  model,  as  it  takes  some 
few  expensive  electrical_  equipment. 

A.  There  are  many  listening-in  devices — the  so- 
called  detectophone  instruments  on  the  market  to- 
day. The  idea  of  the  instrument  giving  out  poison- 
ous gases  when  used  by  an  unauthorized  person 
is  a pure  war  device,  and  would  of  course  hardly 
be  used  i rdinarily  _ by  anyone.  For  that  reason 
we  are  almost  certain  that  you  would  have  a hard 
time  to  convince  anyone  to  back  you  financially 
to  produce  such  an  article. 


LADDER. 

(418)  O.  R.  B.,  Worcester,  Mass.,  sends  in  a 
drawing  of  a platform  to  be  mounted  on  a straight 
ladder,  so  that  paint  or  other  material  could  be 
placed  on  a side  platform,  or  even  workmen  can 
stand  on  the  same,  instead  of  using  the  ordinary 
straight  ladder, — the  platform  being  adjusted  to 
any  angle  of  the  ladder  and  collapsible. 

A.  Platforms  of  this  nature  are  nothing  new. 
and  we  do  not  believe  a patent  could  be  obtained 
on  same.  Many  hardware  companies  in  Greater 
New  York  are  selling  such  ladders  at  the  present 
date. 
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By  H.  GERNSBACK 

(Continued  from  page  652) 
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are  needed  badly.  The  writer  who  was 
much  imprest  with  Mr.  Edison’s  prediction 
is  the  sponsor  of  the  following  plan: 

Why  not  move  the  city  bodily  into  the 
country,  taking  all  of  the  city  conveniences 
with  you,  yet  having  all  the  country  con- 
veniences, but  neither  the  inconveniences  of 
the  city,  nor  the  inconveniences  of  the  coun- 
try?  . 

Imagine  a big  co-operative  building  set 
up  in  the  midst  of  the  country,  close  to  the 
woods  if  you  wish,  near  a lake  or  a stream, 
and  not  too  far  away  from  a rapid  transit 
railway  station  within  commuting  distances 
from  the  city,  let  us  say  twenty  to  thirty 
miles  from  any  one  of  our  large  cities. 
Picture  a 40  or  50-story  building,  housing, 
let  us  say  2,000  families.  From  our  illustra- 
tion, it  will  be  noted  that  there  are  two 
distinct  sections  to  this  building.  The  bot- 
tom stories  are  given  over  exclusively  to 
business,  while  the  upper  stories  are  for 
residential  purposes  only.  The  entire  build- 
ing is  self-contained.  By  the  words  “self- 
contained”  is  meant  that  the  building  is  like 
a city  unto  itself. 
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Floor  Plan  of  Composite  Town  and  Country 
House  Suggested  by  Mr.  Gernsback  as  an 
Aid  in  Solving  the  Housing  Problem. 


2,000  FAMILIES  IN  ONE  HOUSE. 

The  2,000  families  living  in  this  building 
will  give  enough  business  to  the  business 
section  to  keep  it  going  on  a profitable  basis. 
Whether  you  wish  to  buy  a steak  or  a pound 
of  nails,  whether  you  desire  a hair  cut  or 
to  cash  a check  at  the  bank,  whether  you 
wish  your  vacuum  cleaner  repaired,  whether 
your  clock  needs  fixing,  whether  you  wish 
an  ice-cream  soda,  whether  you  need  your 
chair  upholstered,  or  whether  you  require 
a dentist,  or  a chiropodist,  or  wish  the  latest 
magazine,  or  whether  your  wife  wants^  a 
new  dress,  or  if  you  need  a prescription 
filled— all  of  these  and  more  are  to  be  had 
right  in  the  house.  The  business  section 
will  give  good  service  and  sell  you  merchan- 
dise or  services  vastly  cheaper  for  the  fol- 
lowing reasons. 

In  the  first  place,  the  cost  of  delivery  is 
practically  nil.  You  will  not  see  a boy  with 
his  delivery  wagon  and  horse  nor  a push- 
cart, for  that  matter,  in  this  co-operative 
building.  Consequently  the  cost  of  delivery 
is  at  a minimum.  All  goods  sold  to  tenants 
of  the  co-operative  house  are  distributed  by 
means  of  dumb-waiters,  the  same  as  is  done 
now  in  up-to-date  apartment  houses.  Sup- 
pose you  wish  to  order  a porterhouse  steak. 
You  lift  up  the  hook  of  your  telephone  and 
the  hoHse.-central  will  connect  you  with  the 
butcher  you  patronize.  You  give  him  your 
name  and  apartment  number.  He  takes  the 
order,  and  within  fifteen_  minutes  you  have 
your  steak  via  an  electric  operated  dumb- 
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This  Test  Proves  It 


During  the  war,  government  officers  made  compre- 
hensive tests  with  the  Alsop-All-Spark.  Several  auto- 
mobile motors  were  tilled  with  oil  and  run  until  the 
cylinders  were  so  heavily  coated  with  carbon  that  the 
motors  refused  to  explode.  The  Alsop-All-Sipark  was 
then  attached  and  the  cars  started  at  once.  At  the 
end  of  ten  minutes,  the  spark  plugs  and  cylinders 
were  found  to  be  absolutely  free  from  carbon. 

An  Alsop-All-Spark  on  your  car  will  do  likewise. 
It  will  also  save  gasoline  and  make  new  spark  plugs 
unnecessary.  . 

Why  don’t  you  try  an  Alsop-All-Spark  Intensifier 
at  our  risk?  If  you  flnd  it  unsatisfactory  from  any 
reason  whatever,  you  may  return  it  and  the  full 
amount  of  your  remittance  will  be  refunded. 

The  four  cylinder  type  sells  for  $7.50.  Decide  at  once  to 
at  least  give  the  Alsop-All-Spark  Intensifier  an  adequate 
trial.  We  take  all  the  risk.  Or,  ask  us  to  send  you  a com- 
plete report  of  the  government  tests  mentioned  above.  Mail 
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ALL-SPARK  IGNITION  COMPANY 
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Gentlemen : 

I I Enclosed  please  find  remittance  for 

— $7.50  for  which  please  send  me  one 
Alsop-All-Spark  Intensifier  for  a four  cyl- 
inder engine.,  : 

I I Please  send  me  circular  describing  the 

— Alsop-All-Spark  Intensifier  and  full  re- 
port of  Government  tests,  at  once. 
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“Every  hour  I jpent  on  my  L C.  S. 
Course  has  been  worth  $95  to  me ! My 
position,  my  $5,000  a year  income,  my 
home,  my  family’s  happiness — I owe  it  all 
to  my  spare  time  training  with  the  Inter- 
national Correspondence  Schools !” 

Every  mail  brings  letters  from  some  of 
the  two  million  I.  C.  S.  students  telling 
of  promotions  or  increases  in  salary  as 
I the  rewards  of  spare  time  study. 

What  are  you  doing  with  the  hours  after  sup- 
per? Can  you  afford  to  let  them  slip  by  unim- 
proved when  you  can  easily  make  them  mean  so 

I much?  One  hour  a day  spent  with  the  I.  C.  S. 
will  prepare  you  for  the  position  you  want  in  the 
work  you  like  best.  Yes,  it  will ! Put  it  up  to  us 
to  prove  it.  Mark  and  mall  this  coupon  now  J 
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Explain,  without  obligating  me,  how  I can  qualify  for  the 
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waiter.  Your  wife  will  not  have  much 
marketing  to  do,  and  she  will  not  have  to 
run  around  in  a hot  sun  or  blasting  cold, 
wasting  one  or  two  hours  of  her  time  to 
buy  the  various  things  for  the  table.  Note 
also  from  the  butcher’s  or  grocer’s  stand- 
point that  all  he  has  to  do  is  to  step  into 
the  hallway  where  the  dumb-waiter  shafts 
are  located ; all  he  has  to  do  then  is  to  place 
the  goods  on  the  dumb-waiter  and  press  a 
button  which  rings  a bell  in  your  apartment. 
The  dumb-waiter  automatically  stops  at 
your  apartment,  and  no  other  one.  You 
take  off  the  goods,  push  another  button  and 
the  dumb-waiter  goes  down,  ready  for  the 
next  customer. 

NO  RENT  FOR  TRADES  PEOPLE. 

How  do  we  establish  the  various  trades 
people  in  such  a co-operative  building?  In 
a very  simple  manner.  First,  we  could 
readily  fill  the  stores  and  business  places 
of  such  a house  without  much  trouble,  once 
they  were  assured  that  they  were  to  have 
a community  of  6,000  souls  to  serve  EX- 
CLUSIVELY. But  we  do  better.  The 
management  of  the  house  will  allow  these 
trades  people  to  have  their  places  of  busi- 
ness rent  free  as  a great  inducement.  This 
is  done  for  two  purposes.  First  to  reduce 
the  cost  of  the  merchandise  or  service 
rendered,  and  second  to  make  them  anxious 
to  stay  in  such  a communitj-.  In  order  to 
make  things  interesting,  our  co-operative 
building  will  have  two  competing  lines  of 
trade.  In  other  words,  there  will  not  be 
more  than  two  butchers,  two  drug  stores, 
two  hardware  stores,  two  electricians,  etc. 
The  reason  is  simple.  If  there  was  only 
one,  he  might  not  give  such  good  service 
as  if  he  had  a little  competition.  It  will 
also  tend  to  keep  prices  at  their  correct 
level.  Of  course,  the  management  or  the 
board  of  directors  or  the  “ma3'or”  of  the 
house — if  3’ou  wish  to  call  him  such — will 
see  to  it  that  the  two  butchers  or  the  two 
hardware  stores  do  not  enter  into  a com- 
bine in  order  to  exploit  the  tenants.  This  is 
also  the  reason  why  no  rent  is  charged  the 
trades  people.  They  have  no  permanent 
lease.  If  the  management  of  the  co-oper- 
ative house  finds  that  unfair  tactics  are 
used,  the  trades  people  can  be  dispossest 
at  once  on  short  notice.  All  these  things  will 
tend  to  keep  prices  down  and  service  up ; 
far  better  than  is  the  case  today  in  the  aver- 
age community,  where  things  are  handled 
very  loosel}',  and  only  for  the  benefit  of  the 
trades  people  themselves. 

As  for  the  goods  and  supplies  themselves, 
these  of  course  come  by  train  direct  from 
the  city,  and  here  again  we  have  a saving. 
Take  your  present  butcher  in  the  city.  He 
buj's  from  the  wholesaler,  who  himself 
maintains  a distributing  station.  It  means 
a double  handling.  Your  butcher  on  the 
other  hand  in  our  co-operative  building  buys 
his  goods  directly  from  the  big  distributing 
centers,  and  they  come  by  train  and  are 
therefore  onl^-  hauled  once.  Another  sav- 
ing. All  this  saving  goes  to  the  tenants  who 
therefore  will  be  enabled  to  buy  their  sup- 
plies, goods,  etc.,  at  a more  reduced  figure 
than  is  possible  now. 

YOU  ENTER  HOME  FROM  OUTSIDE. 

Coming  to  the  apartments,  these  are  laid 
out  in  sucli  a manner,  that  all  of  the  rooms 
have  sufficient  light  and  air.  (See  illustra- 
tion of  ground  plan.)  By  studying  the 
ground  plan  of  one  of  the  floors,  a great 
innovation  will  be  noted.  All  elevator  halls 
lead  to  the  outside  balcony  running  around 
the  house  on  every  floor.  Access  to  any 
apartment  is  had  only  by  way  of  balcony 
from  the  outside.  No  door  opens  inside  of 
the  house. 

An  important  feature  of  the  co-operative 
apartments  is  that  they  are  all  Built  on, 
what  is  now  called  the  “California  plan” 
unless  the  tenant  wishes  it  otherwise. 
The  California  plan  means  that  there  are  no 
actual  bed  rooms  in  the  apartment.  We 
have  nothing  but  living  rooms,  dining 
rooms,  parlor,  etc.,  but  no  real  bed  room. 


Earn  Big  Pay 

Get  into  this  fascinating  new  pro- 
fession. Big  salaries,  rewards  and 
fees  are  paid  in  this  work.  Finger 
Prliu  experts  needed  by  governments,  corporations, 
police  departments,  and  other  institutions.  Learn  in 
spare  time  at  homo  to  fill  one  of  these  big  jobs  or  go 
into  business  for  yourself  as  a Finger  Print  Detective. 
Rnnlr  FRFP  Write  quick  for  big.  fully  illustrated 
LfUUli  1 ivljlj  Finger  Print  Book.  Tells  all  about 
this  wonderfully  interesting  work  and  how  you  can 
easily  qualify.  Right  now  we  are  making  an  amaz- 
ing special  offer  of  a FREE  COURSE  in  Secret 
Service. 

UNIVERSITY  OF  APPLIED  SCIENCE 

Dept.  1797,  1920  Sunnyside  Ave.,  Chicago.  111. 


BOY5? 

The  bi^^est  25 « worth 
ever  offered  ^ou 

Think  of  it!  ‘Tootball  Training”  by  Walter 
Camp,  “Flying”  by  Eddie  Rickenbacker,  “Atli- 
letic  Training”  by  the  famous  Yale  trainer, 
.Tohnny  Mack.  “How  to  l*ole  Vault”  by  world's 
champion,  A.  C.  Gilbert.  Chapters  about  sig- 
nalling, wireless,  sound  and  light  experiments, 
how  to  build  a real  weather  bureau  of  your  own, 
chemistry  for  boys,  electrical,  hydraulic  and  pneu- 
matic engineering,  surveying,  practical  carpentry — all 
in  one  finely  illustrated  book.  It's  yours  for  a 
quarter  and  worth  dollars  to  you.  Send  us  25c 
today.  The  greatest  book  for  lx)ys  in  years. 

THE  A.  C.  GILBERT  CO.,  463  Blatchley  Ave.,  New  Haven,  Conn- 


FACTORY-TO- RIDER 

SAVES  YOU  MONEY 

Buy  direct  and  save  $10  to  $20  on  a 
bicycle.  RANGER  BICYCLES  now 
come  in  44  styles,  colors  and  sizes. 
Greatly  imoroved;  prices  reduced.  WE 
DELIVER  FREE  to  you  on  approval  and 
HO  days  trial,  actual  ridingr  test. 

EASY  PAYMENTS  if  desired,  at  a 
small  advance  over  our  Special  Fac- 
tory-to-Rider  cash  prices. 

TIRES,  lamps,  wheels,  parts  and 
supplies  at  half  usual  prices. 

Do  not  buy  a bicycle,  tires,  or  sun- 
dries until  you  get  our  big  free 
Ranger  catalog,  low  prices  and 
liberal  terms.  Apostal  brings  every 
thing. 


Ranger 
Eleetrie 
Lighted 
Motorbike 


II  Clin  cycle  company 
niCllUDept.A-107  Chicago 


Build  Your  Own 

PHONOGRAPH 


IT’S  EASY  WITH  OUR  HELP,^ 

A few  hours  interesting  work  saves 
over  half  and  gives  you  a machine  t 
suit  your  ideas.  We  furnish 
motors,  tone  arms,  case  materialt 
blue  prints  andfull  instructions 
Plays  any  record.  Make  fine 
profit  building  phonographs  for 
your  friends. 

Write  today  for  our  CDCC 
Blue  print  offer.  riiCCi 
ADCMTO  wanted  for  ChoraleoQ 
Audi  I O Phonographs 

Choraleon  Phonograph  Co,  _ 
1020  3rd  St.,  Elkhart,  Ind. 


SAVE 

OVER 

HALF 


TENOR  BANJO 


Ukulele,  Hawaiian  Guitar,  Violin, 
Mandolin,  Guitar,  Cornet  or  Banjo 


Wonderful  new  system  of  teaching  cote  mnsic  by  m^L  To  first 
papils  in  each  locality,  we  give  a $20  eaperb  VloUn,  Mandolin. 
Ukalele,  Guitar,  Hawaiin  Guitar,  Comet,  Tenor  Banjo  or  Banjo  abso- 
lutely free.  Very  small  charge  for  lessons  only.  We  guarantee  suc- 
cess or  no  charge.  Complete  outfit  free.  Write  cow*  No  obligation, 

SLINGERUNO  SCHOOL  OF  MUSIC,  Inc.  Dept.  41  - CHICAGO,  ILL 


0 1 I Can  Double  Your  Ability  to  Earn 
Money  I Hold  Friends  I Win 
Love  and  Happiness  I Our  System  of  Per- 
sonal Efficiency  tells  you  how!  Success 
Studygram  and  Personality  Sketch  for  10c 
and  birth  date.  Thomson-Heywood  Company. 
Dept.  3.50,  Chronicle  Building,  San  Francisco. 


' Genuine  Foreign  Stamps — ^Mexico'  War  la* 
' sues,  Venezuela,  Salvador  and  India  111 
vice.  Guatemala,  China,  etc. 
fist  Annrovai  Sheets  50%  to  60%.  AGENTS 


Established  25  yrs. 

Hussman  Stamp  Co.,  Dept.  67, 


St.  Louis,  Mo, 
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The  illustration  which  we  reproduce  else- 
where shows  this  better  than  a lengthy 
description.  The  idea  is  simply  that  the  bed 
swings  back  into  a small  alcove,  which  also 
is  used  for  dressing  purposes.  Beds  at  the 
present  time  take  up  a lot  of  room  unneces- 
sarily and  all  of  this  is  done  away  with. 
Such  apartments  are  actually  in  use  in  all 
of  our  large  cities  where  room  is  at  a pre- 
mium. 

Turning  to  the  kitchen  we  will  have  many 
conveniences.  The  present  housewife,  par- 
ticularly when  she  has  no  help  to  fall  back 
upon,  becomes  a drudge  and  slave  to  her 
work.  No  more  washing  dishes  for  her ; 
our  apartment  will  have  a steam-operated 
dish  washer,  which  not  only  washes  the 
dishes,  but  dries  them  from  the  heat  of  the 
steam,  and  the  dishes,  forks,  knives,  et 
cetera,  come  out  sterilized  and  perfectly  dry 
and  clean.  Our  kitchen  besides  the  usual 
hot  and  cold  water  has  running  ice  water 
as  most  up-to-date  hotels  have  now.  Nor 
is  there  ice  in  the  ice-box.  Instead  there  is 
a “snake”  which  supplies  freezing  cold  at 
any  time  day  and  night.  If  you  wish  ice,  all 
you  need  do  is  to  place  a dish  of  water  in- 
side of  the  ice-box,  and  within  three  hours 
ice  is  formed.  Make  ice-cream  the  same 
way.  Such  installations  are  now  in  use  in 
many  New  York  City,  Chicago  and  Cleve- 
land apartments. 

RAILROAD  IN  BASEMENT. 

All  apartments  are  of  course  steam-heated 
in  the  winter  time,  and  here  again  the  man- 
agement will  make  a big  saving  for  the  rea- 
son that  it  is  easier  to  buy  coal  in  twenty  car- 
load lots  than  buying  it  by  the  truck-load. 
Furthermore,  the  distributing  charge  again 
is  low,  for  there  is  no  expensive  city  truck- 
ing. Indeed,  a railroad  siding  runs  right 
into  the  basement  of  the  house  via  a short 
“subway,”  so  as  not  to  mar  the  surroundings 
of  the  place.  The  coal  is  delivered  from 
the  railroad  cars  direct  into  the  coal  bins 
of  the  house.  The  cars  being  dumped  auto- 
matically, the  handling  charges  are  there- 
fore reduced  to  the  very  minimum.  Ashes 
and  refuse  are  returned  on  the  same  cars. 
If  the  house  is  located  near  a stream,  things 
will  be  even  better,  for  then  all  electricity 
can  be  derived  by  hydro-electric  power  and 
the  building  need  not  be  dependent  upon 
a central  power  plant  nor  have  to  gen- 
arate  its  own  electricity  by  burning  ex- 
pensive coal. 

GLASS  BALCONY  WALKS. 

An  innovation  of  the  co-operative  house  is 
that  each  floor  is  surrounded  with  a glass 
bottomed  balcony.  If  you  wish  exercise  and 
do  not  wish  to  go  down  to  terra  fir/na,  you 
can  run  a short  marathon  around  the  apart- 
ments of  your  floor.  Of  course,  children  can 
play  here  as  well,  if  the  weather  permits,  and 
there  will  not  be  any  dust  either.  The'  bal- 
cony in  the  evening  is  lighted  up  electrically 
so  you  can  walk  around,  or  if  you  care, 
place  a steamer  chair  outside  your  parlor, 
and  take  the  air.  The  glass  bottom  is  neces- 
sary so  as  not  to  cut  off  light  from  the 
apartments  below. 

Due  to  the  fact  that  most  of  the  apart- 
ments are  so  high  up,  there  will  be  little 
bother  with  either  dust  or  insects.  It  is 
well  known  that  neither  of  these  rise  very 
high  in  the  air.  The  absence  of  dust,  par- 
ticularly is  a boon  to  the  housewife.  Thus 
the  present  country  house  must  be  dusted 
every  day,  and  even  then  it  cannot  be  kept 
clean.  All  of  this  is  done  away  with  to  a 
great  extent. 

Of  course,  all  other  conveniences  of  the 
city  are  had  in  this  house.  'We  have  our 
own  theater,  a first-class  moving  picture 
house  accommodating  2,000  people  at  one 
time.  We  have  our  gymnasium,  our  open 
air  dining  rooms  in  the  summer  time  and 
closed  in  the  winter  time ; our  skating  rinks, 
our  indoor  tennis  courts,  dance  hall,  swim- 
ming pools,  and  finally  on  the  top  our  con- 
servatory de  luxe  with  its  own  weather 
bureau.  Natural  plants  and  a fairy  garden 
all  by  itself,  as  well  as  a roof  garden  and  a 


( 


42-89 


“See  the  name  on  it — Starrett?  Whenever  you 
see  that  on  a tool — whether  it’s  a ‘mike’  or  a 
little  old  three-inch  rule — you  can  bet  it’s  a tool 
you  can  trust  to  the  limit. 

“When  I was  an  apprentice,  the  foreman  told  me  to 
buy  Starrett  tools.  After  I’d  learned  my  trade  I 
found  the  old  boy  had  handed  me  mighty  good  advice 
—and  I’ve  been  using  Starrett  tools  ever  since.” 

Catalog  No.  21  “LE”  sent  free  on  request. 

THE  L.  S.  STARRETT  COMPANY 

The  World's  Greatest  Toolmakers 
Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


KNAPP  DYNAMO  MOTOR 


Will  electroplate,  charge  storage  batteries,  run  lamps* 
motors,  train  of  cars,  induction  coils, — in  fact,  the  number 
of  experiments  it  can  be  used  for  is  unlimited.  Buns  on 
4 to  6 Volts  or  can  be  connected  to  run  on  110  Volts 
through  a transformer. 


Price,  Complete,  $9.00 


Price,  Complete,  $4.00 


Order  to-day.  Or  your  dealer  can  secure  them  for  you.  DESCRIPTIVE  CIRCULAR  and 
CATALOG  of  celebrated  KNAPP  MOTORS  and  Electrical  Specialties  from  10c  up  mailed 
FREE  on  request. 

KNAPP  ELECTRIC  & NOVELTY  CO.,  523  West  51st  Street,  New  York  City 


Hl'iiilltiiHl.l'ilff 


Motors,  Electrical  Toys 
and  Specialties  Are  Best 


Knapp  Goods  have  stood  the  test  for  29  years.  No  detail  In^^ 
construction  has  been  spared  to  make  them  the  best  that  money 
can  buy.  The  complete  Knapp  line  includes  Toy  and  Power 
Motors,  Gen- 


erators and 
Dynamos.  Spe- 
cialties and 
Novelties  that 
amuse  and  in- 
struct. Fans, 
Rlieostats, 
Compasses,  etc. 
And  Knapp 
prices  are  al- 
ways lowest. 
Always  insist 
on  Knapp 
Goods. 


KNAPP  “LEARNELECTRICS” 

A complete  Electrical  Laboratory,  including  a very 
valuable  instruction  book  by  H.  P.  Gorman, 
A.I.E.E.  Covers  all  subjects  clearly  and  concisely. 
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Your  Choice 
75c  a Week 


With  every  set  islncluded 
— FREE  — a consulting 
Membership  which  gives 
you  .the  privilege  of  sub- 
iritting  your  perplexing 
problems  to  a corps  of  ex- 
perts for  an  entire  year. 
This  Consulting  Member- 
ship regularly  sells  for 
$12.00. 


No  matter  what  your  occupation,  one  of 
the  liome  study  sets  listed  below  will  ciuickly 
fit  you  for  a better  job  and  bigger  pay.  Any 
set  you  selecj  will  be  sent  for  seven  days’  examina- 
tion, and  if  you  decide  to  buy  you  may  pay  the 
rock-bottom  price  at  the  rate  of  only  75c  a week. 
But  you  must  act  now  I Tlie  rising  cost  of  paper 
and  binding  materials  won’t  permit  us  to  continue 
tlie  present  low  prices  much  longer. 

These  books  are  the  work  of  recognized  authorities. 
They  are  written  in  plain,  easily-understood  language 
b,v  recognized  authorities,  and  contain  hundreds  of 
piiotograplis,  diagrams,  tables,  etc.,  that  make  dif- 
ficult points  as  simple  as  A-B-C.  Handsomely  and 
durably  bound  in  half  or  full  morocco  leather  (ex- 
cept as  noted),  and  stamped  in  gold. 


Pay -Raising  Books 

At  Greatly  Reduced  Prices 

Accountancy  and  Business  Management.  7 vol.,  2700 

paces,  1000  pictures.  Was  $52.50 Now  $29.80 

Carpentry  and  Contracting.  5 volumes,  2138  pages, 

1000  pictures.  Was  $37.50 Now  24.80 

Civil  Engineering,  9 volumes,  3900  pages.  3000  pic- 
tures. Was  $67.50 Now  39.80 

Electrical  Engineering,  8 volumes,  3000  pages,  2600 

pictures.  Was  $60.00 Now  34.80 

Automobile  Engineering,  6 volumes,  2600  pages,  2000 

pictures.  Was  $45.00 Now  29.80 

Machine  Shop  Practice,  6 volumes,  2300  pages,  2500 

pictures.  Was  $45.00 Now  29.80 

Steam  and  Gas  Engineering,  7 volumes,  3300  pages. 

2500  pictures.  Was  $52.50 Now  29.80 

Law  and  Practice  (with  reading  course),  13  volumes, 

6000  pages,  illustrated.  Was  $97.50 Now  49.80 

Fire  Prevention  and  Insurance.  4 volumes,  1500 

pages,  600  pictures.  Was  $30.00 Now  19.80 

Telephony  and  Telegraphy.  4 volumes,  1728  pages. 

2000  pictures.  Was  $30.00 Now  19.80 

Sanitation,  Heating  and  Ventilating,  4 volumes. 

1454  pages.  1400  pictures.  Was  $30.00 Now  18.80 

Drawing,  4 volumes.  1578  pages,  1000  pictures,  blue- 
prints, etc.  Was  $30.00 Now  19.80 


Send  No  Money 

Shipped  for  7 Days*  Trial 

Yes.  we’ll  gladly  ship  any  set  right  to  your  home  or 
office  upon  your  simple  request.  Pay  only  shipping  charges 
when  the  books  arrive.  Don't  send  a penny  until  after  you 
have  used  them  seven  days,  then  remit  only  $2.80  or 
return  them  at  our  expense.  Pay  balance  at  the  rate  of 
$3.00  a month — 75c  a week. 

Act  now — while  these  splendid  books  are  being  offered 
at  20%  to  50%  less  than  regular  prices.  This  offer  is 
open  to  every  person  within  the  boundaries  of  the  U.  S. 
and  Canada.  Grasp  youi-  opportunity — fill  in  and  mail 
the  coupon  now ! 

American  Technical  Society,  Dept.  X257,  Chicago 


! American  Teclmical  Society,  Dept.  X257,  Chicago,  U.S.A 
\ — 

I Please  send  me  set  of 


for  7 DAYS’  examination,  shipping  charges  collect. 
I will  examine  the  books  thoroughly  and,  if  satisfied, 
will  send  $2.80  within  7 days  and  $3.00  each  month 

until  I have  paid  the  special  price  of 

If  I decide  not  to  keep  the  books.  I wdl  notify  you  at 
once  and  hold  them  subject  to  your  order.  Title  not 
to  pass  to  me  until  the  set  is  fully  paid  for. 


NAiVIE 


ADDRESS 


j^EEFERENCE 


small  restaurant  all  rolled  into  one.  Here 
is  where  we  can  entertain  our  friends,  or 
if  we  have  been  sick  we  can  convalesce  in 
the  sun  parlor  with  or  without  our  attending 
trained  nurse,  supplied  from  the  house 
hospital. 

As  for  the  tenants  themselves,  for  many 
reasons  it  would  be  desirable  that  the  apart- 
ments should  be  sold  outright  as  is  now 
done  in  our  great  cities’.  In  other  words, 
you  do  not  rent  your  apartment  any  longer 
— you  buy  it  outright,  and  then  of  course 
you  can  do  anything  in  it  you  wish — making 
any  alterations  that  you  care  to,  etc.  It  is 
just  like  buying  your  own  house.  You 
understand  that  you  will  have  to  pay  for 
your  electric  light,  elevator  service  and 
other  services,  and  taxes,  just  as  you  would 
have  to  pay  were  you  to  own  your  own 
house.  This  plan  has  been  tried  and  is 
now  nourishing,  particularly  in  New  York 
City,  where  many  tenants  are  buying  their 
own  apartments.  This  means  that  they  are 
independent  and  no  longer  have  to  worry 
about  increases  in  their  aimual  rents. 

FARMERS  SELL  DIRECT  TO  YOU. 

Now  as  to  the  outside,  it  will  he  seen 
from  our  large  illustration  that  xve  are  right 
in  the  midst  of  the  country ; farmers  are  all 
about  us  tilling  the  soil  and  selling  the  pro- 
duce at  low  cost  to  our  own  trades  people 
and  there  is  no  middleman  or  distributor 
that  costs  money.  We  get  fresh  corn,  fresh 
potatoes,  fresh  fruit,  etc.,  w'ithout  the  usual 
expensive  storage  and  without  hauling  them 
over  great  distances.  Consequently  the 
price  is  astonishingly  low. 

Outside,  we  also  have  a co-operative 
garage  where  all  the  automobiles  of  the 
tenants  are  housed.  Further,  we  have  the 
children’s  playground  as  will  he  noted,  and 
the  tennis  court  as  well  as  golf  links  are  not 
missing.  We  also  have  a Hying  field  so  if 
you  own  your  airplane,  3’ou  can  land  right 
near  home.  If  you  have  neither  automobile 
nor  airplane,  you  can  take  the  auto  buses 
that  run  to  the  railroad  station  which  meet 
all  incoming  and  outgoing  trains,  and  which 
bring  you  to  the  city  and  to  your  office  in 
less  than  three-quarters  of  an  hour. 

Let  us  suppose  some  syndicate  with  a 
capital  of  seven  or  eight  million  dollars 
would  erect  such  a building  or  for  that  mat- 
ter half  a dozen  of  them  in  the  suburbs  of 
either  New  York  or  Chicago.  Have  you 
any  doubt  that  these  houses  would  not  he 
filled  to  capacity  within  two  days? 


X-RAY  NOW  ROBS  MARRIAGE  OF 
UNCERTAINTY? 

Marriage  no  longer  needs  to  hold  terrors 
and  uncertaint}^  for  the  future.  X-rays  have 
scientifically  solved  the  problem  of  posi- 
tiveh’  ascertaining  the  character,  disposition, 
tastes  and  special  traits  of  aiw  individual— 
so  says  Doctor  Maingot,  noted  French  X- 
ray  specialist,  in  the  New  York  Journal. 

The  old-fashioned  character  reading  from 
the  human  hand  is  unreliable,  whereas  X- 
ray  examination  of  a person’s  breathing 
gives  an  absolutely  accurate  picture  of  that 
person's  character  as  well.  The  results  of 
such  examinations  have  proved  true  in  every 
instance.  Well ! Well ! 

A jealous  woman  breathes  differently 
from  a good  sport. 

Would-be  brides  and  bridegrooms  should 
submit  to  medical  X-ray  examinations  be- 
fore taking  out  marriage  licenses,  in  order 
thus  to  make  sure  that  the\^  are  suited  to 
their  respective  mates.  Photographs  of 
the  movements  of  the  diafram  never  lie. 

But  what  if  the  M.  D.  is  your  rival? 
What  he’ll  tell  “her”  about  \'ou  ! ! ! ? 


WEATHER  BY  RADIO. 

The  Universit}^  of  Wisconsin  is  working 
on  a plan  to  give  Wisconsin  farmers  weath- 
er forecasts  by  wireless  telephone. 

Farmers  within  one  hundred  miles  of 
Madison,  who  install  an  inexpensive  wire- 
less telephone  receiving  outfit  will  be  able 
to  receive  the  new  service  at  a certain  time 
every  morning. 


RADIO  APPARATUS 


Distributors  of  Reliable  Radio  Appa- 
ratus for  Experimenters  in  Every 
Branch  of  the  Radio  Field. 


“Pittsco” 
the  Sign 
of  service 


All  we 
ask  is  a 
trial ! 


HONEYCOMB  COILS 

Litzendraht  Wire.  (While  they  last.) 


EL-  75  330-  1030  Meters $1.60 

LL-  250  1300-  4000  Meters 2.30 

LL-  300  1550-  4800  Meters 2.50 

LL-  600  4000-12000  Meters 3.00 

LL-  750  5000-15000  Meters 3.20 

LL-1000  6200-21000  Meters 3.50 

Note:  These  are  genuine  DeForest  Litz  coils. 

TELEPHONES  (Pair) 

No.  55  Murdock  2000  Ohms $4.50 

No.  55  Murdock  3000  Ohms 5.50 

Brandes  Superior  2000  Ohms 7.00 

Baldwins's  Type  C Navy  standard 16.50 

Baldwins’s  Type  E Super-sensitive 18.50 


B.  BATTERIES 

No.  7623  Standard  22.5  V.  Small  $1.35 

No.  7625  Standard  22.5  V.  Large  2.40 

No.  7650  Standard  22.5  V.  Largo  Variable 3.25 

Send  6 cents  in  stamps  for  new  catalog. 


F.  D.  PITTS  CO.,  Inc. 

12  Park  Sq.,  Dept.  D,  Boston  Mass.^  U.  S.  A. 


Mail  Order  Service 

V/e  pay  special  attention  to  all  mail 
orders  and  will  promptly  send  ap- 
paratus postpaid  anywhere. 


Each 

22 1/2  V.  “B”  Batteries $1.25 

RORH  Detector 17.00 

RORE  Amplifier 25.00 

CRC  Amplifier 65.00 

Corwin  Dials 1.30 

RADISCO  Coils 70c  to  4.85 


For  a more  complete  list  of  instruments 
send  10c  for  catalog,  cost  will  be  de- 
ducted from  first  $1.00  order. 

RADISCO  AGENTS 

Open  Evenings  until  9.30  P.  M. 
KELLY  & PHILLIPS 
312  Flatbush  Avenue,  Brooklyn,  N.  Y. 


Pure  Copper  Aerial  Wire 

14  GAUGE — 2 ft.  for  One  Cent 
12  GAUGE— 80c  for  100  ft.  Roll 

Postage  Must  Accompany  Order 
Send  15c  for  our  big  illustrated 
Catalogue  showing  scores  of 
bargains  in  radio  apparatus. 
This  may  be  deducted  from  your 
first  order  of  SI. 50  or  over. 
High  printing  costs  make  free 
distribution  Impossible. 

ELECTRICAL  SPECIALTY  COMPANY 
Dept.  E,  48-50  S.  Front  St.,  Columbus,  Ohio 
Dept.  E,  20  N.  9th  St.,  Philadelphia,  Pa. 


DEAFNESS  IS  MISERY 

I know  because  I was  Deaf  arid  had  Head  NoTses 
for  over  30  years.  My  invisible  Antiseptic  Ear 
Drums  restored  my  hearing  and  stopped  Head 
Noises,  and  will  do  it  for  you.  They  are  Tiny 
Megaphones.  Cannot  be  seen  when  worn.  Effec- 
tive when  Deafness  is  caused  by  Catarrh  or  by 
Perforated,  Partially  or  Wholly  Destroyed  Natural 
Drums,  Easy  to  put  in,  easy  to  take  out.  Are 
* “Unseen  Comforts.'*  Inexpensive.  Write  for 
Booklet  and  my  sworn  statement  of  bow  I recov- 
ered my  hearing. 

^ A.  O.  LEONARD  _ 


Suite  369,  70  5th  Avenue  — New  York  Cit^ 


CATALOG  J. 

Contains  24  pages  of  reliable  apparatus, 
standardized  parts  and  raw  materials.  Com- 
plete line  switch  points,  knobs,  switches, 
rod,  aerial  wire,  etc. 

Send  5c  in  stamps  for  your  copy  today. 
Shotten  Radio  Mfg.  Co.,  P.  0.  Box  3,  Scranton,  Pa. 




Subscribe  to  Science  and  Invention  and  receive 


your  copy  regularly.  $3.00  a year. 
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I (Continued  from  page  637)  I 

the  frequency  which  the  equipment  has  al- 
ready been  designed  for.  This  second  prob- 
lem of  frequency  conversion  is  just  as  im- 
portant as  the  problem  of  transmission 
from  the  transmitting  source.  Of  course, 
it  is  possible  to  design  motors,  controlling 
apparatus,  et  cetera,  for  the  frequency  of 
the  incoming  high  frequency  currents,  there- 
by doing  away  with  the  second  problem. 
This  will  only  hold  true  for  new  installa- 
tions ; for  old  power  installations  the  second 
problem  must  be  considered  from  an  eco- 
nomical point. 

Thirdly,  a system  of  this  nature  must  be 
directive  or  else  proper  legislation  must  be 
provided  to  prevent  every  “Tom,  Dick  and 
Harry”  from  tapping  the  transmitted  energy 
which  is  passing  thru  our  free  ether.  This 
could  be  remedied  by  the  use  of  properly 
concealed  apparatus  which  no  one  can  build 
except  the  company  controlling  the  system. 
This,  however,  is  quite  impossible  and  the 
writer  does  not  believe  that  apparatus  and 
equipment  secrecy  can  be  maintained  for 
any  length  of  time.  It  is  quite  possible, 
however,  with  proper  government  legisla- 
tion to  protect  the  company  from  being 
robbed  of  its  ether  transmitted  energy  by 
I unlawful  means.  This  of  course  will  come 
at  the  proper  time,  when  the  system  will 
be  put  into  effect. 

The  new  art  has  hardly  been  touched 
I upon,  and  it  will  take  quite  a number  of 
years  before  we  shall  see  a workable  sys- 
tem for  the  transmission  of  energy  thru 
the  ether  medium  without  the  use  of  any 
conducting  wires. 

ELECTROMAGNETIC  TRANSMISSION  OF 
POWER  ABOUT  2 PER  CENT  EFFICIENT. 

From  data  obtained  it  seems  that  the 
greatest  efficiency  attained  was  that  of  2.27 
per  cent,  energy  being  transmitted  at  a dis- 
tance of  tivcnty  fei’t.  From  the  above  it  is 
evident  that  the  equipment  necessary  to  fur- 
nish electrical  energy  and  transmitted  by 
radio  thru  medium  distances  as  in  present 
practice  would  be  gigantic,  and  it  is  quite 
doubtful  at  the  present  time  whether  suit- 
able apparatus  can  be  made  with  our  pres- 
ent knowledge  of  the  subject. 

In  order  to  fully  appreciate  the  abojve 
facts,  the  author  will  disclose  some  of  the 
work  he  has  conducted  in  this  direction. 
Altho  the  work  was  of  a miniature  nature, 
the  data,  experience  and  knowledge  ob- 
tained from  this  work  was  sufficient  to  re- 
sult in  some  very  important  findings. 

Some  time  ago  the  writer  was  asked  to 
design  and  build  a powerful  loop  radio 
transmitter  for  signal  and  energy  trans- 
mission purposes.  With  no  or  little  data 
on  this  subject,  it  was  therefore  necessary 
at  first  to  evolve  certain  mathematical 
equations  and  study  the  problem  from  a 
theoretical  point  and  compute  the  funda- 
mental requirements  for  the  proposed  sys- 
tem. 

It  was  rather  surprising  when  the  theo- 
retical computations  were  completed  and 
the  construction  of  the  apparatus  followed 
thru  the  guidance  of  the  theoretical  work 
that  the  final  _ result  of  the  tests  of  the 
equipment  verified  conclusively  the  theo- 
retical assumptions  in  the  problem.  Every 
step  of  the  theory  was,  therefore,  care- 
fully checked  by  actual  tests,  and  it  was 
rather  interesting  to  note  the  resemblance 
of  the  data  obtained  from  theoretical  and 
actual  tests. 

DETAILS  OF  THE  APPARATUS  BUILT  BY 
THE  AUTHOR. 

The  complete  apparatus  is  shown  in  the 
accompanying  photographs.  Fig.  1 shows 
the  complete  installation  consisting  of  power 


Increase  Your  Range  With 
This  Variable  Conden’ser 


The  almost  complete 
absence  of  “effective 
resistance”  in  the  Con- 
necticut Variable  Con- 
denser enables  you  to  re- 
ceive a signal  often  ten 
times  the  strength  of  that 
picked  up  with  a rotary 
condenser. 

Combined  with  the  finer 
adjustments  given  by  this 
Condenser,  this  stronger 


signal  capacity  remark- 
ably increases  the  effi- 
ciency of  any  set — which 
means  an  increased  range. 
Compact,  stable,  simple, 
operating  smoothly 
throughout  a scale  of  360 
degrees  (twice  the  scale 
of  the  rotary  condenser) 
the  Connecticut  Variable 
Condenser  is  one  you 
should  know  all  about. 


We  have  a brief  booklet  which  tells  the  whole 
story.  Your  name  on  a postal  brings  it. 

Mention  Your  Dealer’s  Name 

nCONNECTICUT  JK?ICOMPANy  Cl 

mist.  J Meriden  Connecticut 
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What  Would  It  Mean 
—To  YOU— To  Have 
Muscles  Like  These? 

It  would  mean  tremendous 
strength,  putting  you  In  a class 
above  your  fellows.  It  would 
mean  that  you  could  out-do 
them  in  feats  of  strength 
be  a leader  of  men. 
w'ould  mean  a strong  per* 
sonality  because  of  your 
commanding  appear- 
ance. thereby  assur- 
ing you  of  success 
in  both  tho  busi- 
ness and  social 
world.  It  would 
mean  added  lung 
power,  unlimit- 
ed vitality  and 
perfect  health; 
removing  a 1 1 
fears  of  indi- 
gestion and 
disorders  which 
undermine  the 
average  man 
and  make  him 
old  long  before 
his  time. 

All  These  Things 
Are  Yours 


I absolutely  EARLE  LIEDERMAN 

guarantee  to  do  The  Acme  of  Physical  Perfection 
all  this  and  more 

for  you.  1 have  found  the  short  cut  to  physical  per- 
fection and  applied  it  on  my  own  body,  proving  Its 
results.  I have  personally  trained  many  of  the  world's 
strongest  men  by  this  same  method.  Why  waste  your 
time  and  money  with  old-time  worthless  methods?  If 
you  are  desirous  of  being  a real  robust  man,  follow 
the  path  of  those  who  have  already  made  a success. 
Come  now,  get  busy,  for  every  day  counts. 


Send  for  My  New  Book,  “ Muscular  Development" 

It  tells  the  secret.  Handsomely  illustrated  with  25 
full-page  photographs  of  myself  and  some  of  the 
world’s  best  athletes  whom  I have  trained.  Also  con- 
tains full  particulars  of  my  splendid  offer  to  you.  Tho 
valuable  book  and  special  offer  will  be  sent  on  receipt 
of  only  10c.  stamps  or  coin,  to  cover  cost  of  wrapping 
and  mailing. 

Don't  miss  this  opportunity.  Sit  right  down  now 
and  fill  In  the  coupon.  Tho  sooner  you  get  started 
on  the  road  to  health  tho  easier  it  will  be  to  reach 
perfect  manhood.  Don't  drag  along  one  day  longer — 
mall  the  coupon  to-day. 


EARLE  E.  LIEDERMAN.  Dept.  209.  309  Broadway,  N.  Y. 


EARLE  E.  LIEDERMAN,  Depl.  209,  309  Broadway  New  York  City. 

Dear  Sir: — I enclose  herewith  10c  for  which  you  are 
to  send  me,  without  any  obligation  on  my  part  whatever, 
a copy  of  your  latest  book,  “Muscular  Development." 


Name 


Address  

rity State, 


Theory 

AND  OPERATION  OF 
VACUUM  TUBES 

in  Radio  Science  and  Engineering, 

arranged  in  a complete  and  com- 
prehensive course  of  instruction. 
Every  amateur  operator,  com- 
mercial operator,  engineer  or 
manufacturer  should  study  this 
course.  Instruction — Lectures — 
Laboratory  Work.  Under  the 
personal  supervision  of  an  ex- 
pert who  has  made  a special 
study  for  years  of  the  vacuum 
tube. 

Write  for  Booklet. 

Y.  M.  C.  A.  RADIO 
SCHOOL 

152  East  86th  Street 
NEW  YORK,  N.  Y. 

**The  Best  Radio  School  in  the  East’’ 


If  desired,  arrangements  can  be  made  for 
students  to  enjoy  the  privileges  of  our 
gymnasium— swimming  pool — dormitory — 
employment  bureau. 


ANNOUNCEMENT 

Research  laboratory  located  in  Maryland  is  to  be  dis- 
mantled Thousands  of  dollars  worth  of  radiophones, 
transmitting  sets  and  amateur  apparatus  is  to  be  sold 
to  amateurs,  dealers,  etc.  Every  instrument  practically 
new  being  used  only  for  war  research  work.  Get  on 
our  mailing  list. 

MODERN  RADIO  EQUIPMENT  CO..  Elizabeth,  N.  J. 
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source  with  its  controlling  elements,  the 
transmitting  loop  and  an  auxiliary  piece  of 
apparatus  which  will  be  described  later  for 
denoting  the  intenstiy  of  loop  field. 

The  power  source  consisted  of  a 5 kilo- 
watt (5,000-watt),  500-cycle  (1,000  rever- 
sals per  second)  inductor  type  alternator, 
separately  excited  and  driven  by  a 110-volt 
direct  current  motor.  Both  of  these  are 
inclosed  in  the  same  frame  case  as  shown 
in  Fig.  3 which  is  a rear  view  of  the  panel. 
The  motor  and  generator  field  rheostats 
are  both  mounted  on  the  main  control  panel. 
The  generator  armature  is  protected  from 
high  potential  surges  by  means  of  a con- 
denser protective  device.  The  motor  starter 
is  of  the  remote  control  automatic  type  and 
is  mounted  on  the  panel  indicated  in  Fig.  2, 
being  a front  view  of  the  control  panel. 
The  meter  on  the  panel  is  a frequency  in- 
dicator, this  being  used  to  ascertain  the 
resonant  frequency  of  the  loop  circuit  and 
that  of  the  generator.  The  two  large  fused 
switches  arc  used  to  connect  the  input  D.C. 
supply  to  the  motor  and  output  generator 
current  respectively.  The  generator  field 
which  is  externally  excited  is  controlled  by 
the  small  double  pole  switch. 

The  resonant  condenser  which  is  linked 
with  the  transmitting  loop  is  one  of  the 
mica  dielectric  type  and  both  are  mounted 
on  the  back  of  the  panel  shown  in  Fig.  3. 
The  large  grid  resistance  shown  below  the 
condensers  is  a protective  line  resistance 
in  the  generator  circuit.  The  jack  at  the 
base  of  the  power  panel  shown  in  Fig.  2 
is  used  to  connect  the  loop  proper  to  the 
power  source,  this  being  by  means  of  No.  4 
stage  cable,  as  shown  in  Fig.  1,  which  is 
fitted  at  each  end  with  a ping.  A corre- 
sponding jack  is  placed  on  the  loop  frame 
as  perceived. 

The  transmitting  loop  which  is  shown  in 
Fig.  4 is  eight  feet  square  and  fourteen 
inches  high  and  wound  with  No.  6 flexible 
cable  in  multiple  layer  form.  The  frame 
was  made  from  one-inch  oak  and  the  total 
loop  weight  approximated  150  pounds.  The 
total  measured  inductance  of  the  loop  in- 
cluding the  connecting  cable  was  .02455 
henry.  The  two  large  mica  condensers, 
both  of  which  were  connected  in  parallel, 
had  a total  capacity  of  4.13  mfds.  These 
values  of  inductance  and  capacity  had  a 
resonant  period  at  500  cycles.  The  current 
circulating  thru  the  coil  at  resonance  was 
65  amperes. 

RECEIVING  APPARATUS  LIGHTS  LAMP  AND 
RUNS  MOTOR 

In  order  to  ascertain  the  intensity  of  the 
field  surrounding  the  loop  transmitter,  an 
apparatus  is  shown  in  Fig.  5 which  con- 
sisted of  a large  inductance  wound  around 
the  frame ; within  the  frame  were  mounted 
a bank  of  five  lamp  sockets  each  fitted  with 
twenty-five-watt  tungsten  lamps.  A mica 
condenser  shunted  across  the  inductance,  a 
small  series  motor  and  a double-pole  switch 
which  connected  the  lamps  and  motor 
across  the  inductance  and  condenser  were 
connected  in  parallel  in  order  to  produce 
current  resonance.  The  measured  values 
of  the  inductance  and  capacity  were  .159 
henry  -and  .637  mfd.,  respectively.  The 
resonant  frequency  of  this  combination  was 
500  cycles. 

Having  noticed  the  value  of  the  current 
transversing  the  loop  coil  and  the  value  of 
its  inductance,  one  may  readily  ascertain  the 
intensity  of  the  magnetic  field.  One  may- 
picture  the  intensity  of  the  field,  when  the 
writer  states  that  he  was  able  to  light  up 
the  five  incandescent  lamps  to  normal  bril- 
liancy and  run  the  motor  at  top  speed  when 
the  receiving  frame  containing  the  lamps 
and  motor  was  moved  twenty  feet  from  the 
transmitting  loop!  This  of  course  was  ac- 
complisht  when  the  transmitter  was  tuned 
to  the  exact  resonant  frequency  of  the  re- 

(Continued  on  page  690) 


“They  WORK 
while  you  sleep” 


Best  Laxative  for  Men, 
Women  and  Children. 
10,  25,  50c — drugstores. 


w)®sr 

Regulate  your  stomach  so  you  can 
oat  favorite  foods  without  fear  of 

Indigestion 

Flatulence 

Gases 

Aciaity 

Palpitation 


A few  tablets  of  Pape’s  Diapepsfn 
correct  acidity,  thus  regulating  diges- 
tion and  giving  almost  instant  stom- 
ach relief.  Large  60c  case — drugstores. 


GET  BIG  BUSH  OFFER 

We  do  oot  deal  through  c—.  distributors  bat  County  Agents  only. 

‘ ' GET  OUB  BIG 

MONEY  CATA- 
LOG TODAY. 
Don't  wait!  Learn 
how  yoo,  in  your 
spare  time  can 
make  Big  Money, 
introducing  Bosb 
Cars  in  your  Coun- 
ty. 'The  cars  with 
Money-Back  guar- 
antee. Bush  light 


County  Agents  Only 

four  and  De  Luxe  six.  Don’twait.  Write  today! 

BUSH  MOTOR  CO.*  Chicago,  IIIinois»  DeptM-lSSush  Temple 


“BOW  LEGS  and  KNOCK- 
KNEES”  UNSIGHTLY 

Send  for  booklet  showing  photos  of  men 
with  and  without  THE  PERFECT  LEG 
FORMS. 

PERFECT  SALES  CO. 

140  N.  Mayfield  Ave.,  Dept.  50,  Chicago  III. 
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THESE  TUBES 
These  tubes — the  A-P 
Electron  Relay  and  the 
A-P  VT  Amplifier-Oscilla- 
tor— manufactured  under 
the  De  Forest  Audion  and 
Fleming  patents. 

Other  patents  applied  for 
and  pending. 


THE  A-P 

ELECTRON  RELAY 
Price  $6 


ASK  HIM— 

ASKTHE  AMATEUR^HE  KNOWS— 

“Local  operators  who  have  tried  the  Re- 
lays report  them  the  best  detector  they 
have  ever  used,  ivith  the  result  that  they 
arc  selling  like  hot  cakes.  We  predict  an 
enormous  demand  for  the  tube  this  com- 
ing season.” 

Extract  from  a testimonial  sent  us  un- 
solicited by  a large  Chicago  radio  dealer. 
(Name  furnished  upon  request.) 


Ever  on  the  alert  for  apparatus  of  greater  efficiency,  amateur  operators 
have  adopted  our  new  type  A-P  Electron  Relay  so  cjuickly  and  so 
enthusiastically  during  the  four  months  it  has  been  on  the  market  that 
we  merely  say  now — “Ask  the  amateur — he  knows.”  The  most  sensi- 
tive detector  of  damped  waves — spark  or  modulated  C W — ever  pro- 
duced, and  equipped  with  the  SHAW  standard  four-prong  base,  the 
A-P  Electron  Relay  is  the  logical  tube  for  the  amateur  who  seeks 
maximum  signal  strength  and  highest  operating  efficiency. 


Price  $6.  Immediate  deliveries.  Order  from  your  dealer 
or  write  direct.  Descriptive  pamphlet  free  upon  request. 


ATLANTIC  RADIO  SUPPLIES  CO. 

8 Kirk  Place — Phone  Market  1575 — Newark 
NEW  JERSEY 

Reference — National  Nezvark  & 

Essex  Banking  Co. 


PACIFIC  RADIO  SUPPLIES  CO. 
638  Mission  Street — San  Francisco 
CALIFORNIA 

Reference — The  American  National 
Bank — Nan  Francisco 


A SUGGESTION 
A combination  of  an  A-P 
Electron  Relay  as  the 
initial  detector  or  oscilla- 
tor with  two  or  more  A-P 
VT  tubes  as  amplifiers  is 
the  ideal  receiving  com- 
bination for  long  distance 
reception.  The  price  of 
the  A’P  VT  Amplifier- 
Oscillator  — designed  by 
Naval  radio  experts  — is 
$7.  “Use  the  tube  the 
Navy  uses.” 


Sole  Distributors  for  Moorchcad  Laboratories,  Inc. 


GENERAL  RADIO  APPARATUS 


Variable  Air  Condenser  No.  182 


This  condenser  fulfills  the  demand  for  a 
moderately  priced  high  grade  laboratory 
condenser.  Of  compact  size  and  excellent  construc- 
tion throughout,  it  has  proved  the  favorite  condenser 
for  all  types  of  oscillating  circuits.  The  shape  of  the 
movable  plates  is  such  that  the  capacity  varies  as 
the  square  of  the  angle  of  rotation.  This  results 
in  a straight  line  variation  of  wavelength  with  con- 
denser scale  rotation.  Price  fully  mounted,  .0007, 
$12.00. 


We  carry  a very 
complete  line  of 
radio  materials  at 
all  our  stores  with 
competent  ex- 
perts to  explain 
the  working  of 
the  various  in- 
struments. Your 
patronage  solic- 
ited. 


Variable  Step  Inductor  No.  11  ID 

This  instrument  has  proved  itself  to  be  an 
absolute  necessity  in  the  radio  laboratory 
or  radio  station.  It  may  be  obtained  in 
practically  any  range,  and  the  use  of  the 
ten  point  switch  with  the  “dead  end”  attach- 
ment makes  its  use  possible  over  the  entire 
range  of  the  coil  inductor.  Maximum  in- 
ductance, 10  m.h.  $18.00, 


Decade  Resistance  Unit 
No.  102F 

Of  excellent  material,  workmanship, 
and  possessing  a high  degree  of  ac- 
curacy, this  three  dial  resistance  box 
is  recommended  for  all  radio  measure- 
ments. Resistance  Units  are  non 
inductively  wound,  this  renders  the 
use  of  tlie  box  possible  on  direct  and 
alternating  currents  of  any  frequency. 
Type  in2F.  current  0-100  Ohms  in  .1 
Ohm  steps,  $28.00. 


Rheostat  No.  214A 

The  careful  design  and  smooth 
working  characteristics  of  this 
rheostat  have  rendered  it  the  most 
popular  of  its  kind  on  the  mar- 
ket. It  is  supplied  for  both  front 
or  back  of  board  mounting.  It 
is  normally  supplied  in  a resist- 
ance of  7 ohms  with  a current 
carrying  capacity  of  approximately 
1.75  amperes.  Price  $2.50. 


New  York 


MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Inc. 

17  Park  Place  Chicago  St.  Louis  San  Francisco 

127  W.  125th  St.  Wells  St.  1106  Pine  St.  604  Mission  St. 
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MURDOCK 
No.  55 


2000  OHM  SET $4.50 

3000  OHM  SET 5.50 

That  these  Murdock  No.  55 
Sets  have  earned  a nation- 
wide reputation  for  value,  is 
due,  not  so  much  to  the  fact 
that  they  are,  without  question, 
the  best  low  priced  receivers 
obtainable  anywhere,  as  it  is 
to  the  recoEfnized  fact  that  they 
closely  approximate  in  opera- 
tion the  sensitive  performance 
of  the  most  expensive  sets. 

The  customary  assurance  of 
"Satisfaction  or  Money  Back" 
affords  the  opportunity  of  prov- 
ing the  exceptional  value  of 
these  ’phones  at  no  risk  to  you. 

Other  instruments  — MUR- 
DOCK MADE — of  recognized 
merit  at  equally  reasonable 
prices  are  illustrated  in  Bulle- 
tin 19B,  a copy  of  which  will 
be  mailed  on  request. 

WM.  J.  MURDOCK  CO 

55  Carter  St. 

CHELSEA  (BOSTON  50)  MASS. 

509  Mission  St.  San  Francisco,  Calif. 


MEMORIZE 
CONTINENTAL  CODE 
ALMOST  INSTANTLY 

This  method  THE  short  cut  to  success 

Get  Wise.  Ask  for  latest  reports  from 
Successful,  Satisfied,  Gratified,  Grateful 
Users,  Maine  to  California  — Texas  to 
Canada.  Free  on  request  or 

COMPLETE  CHART 

and  full  instructions  50  CENTS 

C.  K.  DODGE 

Box  300  Mamaroneck,  N.  Y 


loud  speaking  horns 

Handsome  seamless  black  lacquered  horn  with 
nickel-plated  specially  constructed  loud  speaking 
receiver.  Desk  or  wall  type  $15.00. 

Other  Type  Loud  Speakers  at  $25.00 
Write  for  bulletin  A2  and  get  on  our  list. 

Modern  Radio  Equipment  Co.,  Elizabeth,  N.  J. 
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ceiver,  which  was  500  cycles,  and  when 
both  transmitting  and  receiving  coils  were 
both  in  a parallel  plane. 

In  accomplishing  the  above  results  the 
input  was  6,000  watts  and  the  output  meas- 
ured at  the  receiving  end  was  165  watts,  or 
an  approximate  efficiency  of  three  per  cent 
attained  at  a distance  of  twenty  feet  from 
the  transmitting  source.  From  this  figure 
the  reader  will  fully  appreciate  the  ineffi- 
ciency of  such  an  apparatus  used  for  energy 
transmission  without  the  aid  of  wires. 
However,  this  apparatus  should  not  be 
taken  as  the  criterion  for  the  solution  of 
this  important  subject  by  any  means;  and 
the  final  solution  of  this  problem  will  de- 
pend upon  the  use  of  powerful  electro- 
magnetic waves  emanating  from  the  trans- 
mitter instead  of  using  the  principle  of  in- 
duction upon  which  the  above  apparatus 
was  specifically  designed  and  built.  But 
the  work  accomplisht  with  this  apparatus 
serves  to  show  in  a clear,  definite  manner 
that  but  little  is  to  be  expected  apparently 
from  further  developments  along  these 
lines ; i.  e.,  by  means  of  electromagnetic 
transmission  of  power. 
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unable  to  analyze  the  two.  This  is  particu- 
larly demonstrated  in  the  use  of  what  is 
termed  an  olfactometer,  just  a simple  tube 
having  a container  at  one  end  which  is  in- 
serted into  the  nostril  when  air  is  inhaled, 
so  that  it  passes  over  the  odorous  substance 
into  the  nostril. 

Again,  certain  odors  are  a good  deal  more 
penetrating,  perhaps  due  to  their  diffusibil- 
it>\  1/100  mg.  of  mercaptan  diffused  in  230 
cm.  of  air  is  still  distinctly  perceptible.  Each 
liter  of  air  would  then  contain  only  .0000004 
mg.  of  the  substance  and  the  amount  in  con- 
tact with  the  smell  cells  would  be  even 
smaller. 

A curious  feature  is  that  air  containing 
even  such  a small  proportion  of  an  odorous 
substance  absorbs  radiant  heat  to  a very 
much  greater  degree  than  pure  air.  Perhaps 
this  may  be  the  reason  that  we  distinguish 
the  sense  of  smell,  or  perhaps  as  Aronsohn 
points  out,  it  is  due  to  the  fact  that  the 
odorous  substance  is  soluble  in  the  fluid 
content  of  the  nose.  In  either  event  it  is 
the  stimulation  of  the  hair  cells  in  the  top 
of  the  nose  which  forward  such  a communi- 
cation to  the  brain. 

SCIENCE  BAFFLED  BY  SCENTS 


Name  “Bayer"  means  genuine 
Say  “Bayer" — Insist  1 


Say  “Bayer”  when  buying  As- 
pirin. Then  you  are  sure  of  getting 
true  “Bayer  Tablets  of  Aspirin” — 
genuine  Aspirin  proved  safe  by 
millions  and  prescribed  by  physi- 
cians for  over  ttventy  years.  Ac- 
cept only  an  unbroken  “Bayer 
package”  which  contains  proper 
directions.  Handy  tin  boxes  of  12 
tablets  cost  few  cents.  Druggists 
also  sell  larger  “Bayer  packages.” 


Aspirin  is  the  tiade  m^rk  vt  Bayer  Manufacture  uf 
Monoaceticacidestcr  of  Salicylicacid 


Oh! 
By  Gosh! 

You  want  our 
new  ACE  Unicoil 
set.  Any  wave 
range  from  150 
to  20,000  Meters, 
uses  unmounted 
Honeycomb  or 
brings  the  sigs.  ai 
coil  is  only  $40.00. 


Duo-Lateral  coils, 
1 the  price  without 


Some  time  ago  there  was  held  in  England 
a “Wonders  of  Science  Exhibition”  which 
served  to  reveal  many  marvels  to  the  public 
unfamiliar  with  the  work  done  with  the 
microscope,  the  microphone  and  the  micro- 
graph. 

The  microphone  magnifies  sound  as  the 
microscope  does  things  seen.  The  micro- 
graph is  the  instrument  used  by  the  scientist 
in  taking  pictures  of  things  shown  by  the 
microscope.  More  people  are  familiar,  to 
some  extent,  with  the  microscope  than  with 
the  microphone.  They  know  it  is  possible 
to  make  objects  entirely  outside  of  the  range 
of  natural  human  vision  visible  by  the  use 
of  the  telescope  for  great  distances,  and  by 
the  microscope  for  minute  things  close  by; 
but  few  have  any  knowledge  of  the  device 
by  which  it  is  possible  to  hear  a fly  walk 
or  a caterpillar  crawl. 

Many  other  wonders  of  science  were 
shown  at  Surbiton,  but  neither  there  nor 
anywhere  else  has  science  demonstrated  its 
{Continued  on  page  693) 


Or(3er  coils  for  wave  lengths  wanted,  we  have 
them.  10,000  to  20,000  Meter  coil.  $3.35. 
1,000  to  3,500  Meters,  $2.25.  400  to  1,200 

Meter  coil,  $1.45.  Amateur  wave  length  coil, 
$1.30.  Wethave  the  best  C-W  sets  going. 

REMEMBER — “You  may  pay 
more,  but  you  can’t  buy  better” 

THE 

PRECISION  EQUIPMENT  CO. 

2437  Gilbert  Ave.,  Dept.  E 
CINCINNATI  OHIO 


WHAT  EVERY  GIRL  f 
SHOULD  KNOW  • 

SENT  PREPAID  FOR  ONLY  SO  CENTS 

This  book  is  written  by  Margaret  Sanger — 
the  great  birth  control  advocate — and  al- 
though it  was  suppressed  by  the  postal  au- 
thorities. we  are  now  permitted  to  send  it 
to  you. 

It  contains  information  never  before  pub- 
lished, and  everyone  that  reads  the  book 
cannot  help  but  be  benefited.  It  is  highly 
endorsed  by  eminent  pliysicians.  Send  your 
order  at  once.  Don't  delay. 

Truth  Pub.  Co.,  Dept.  BT. , 1402  B’way,  N.  Y* 
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Audio  Tron 


The  Original  Tubular  Vacuum  Detector, 


Amplifier, 


Oscillator 


NOW  FREE  FROM 
ALL  RESTRICTIONS 

AUDIOTRONS,  recognized  as  the  most  sen- 
sitive detectors  ever  produced,  are  now  licensed 
under  Fleming  Patent  No.  803684  to  be  used 
only  for  amateur  and  experimental  uses  in 
radio  communication.  They  are  no  longer 
limited  to  audio  frequency  and  can  now  be 
used  as  detectors  and  oscillators  as  well  as 
amplifiers. 

All  patent  questions  have  been  definitely 
settled.  Vacuum  tube  patents  are  basic  and 
have  been  sustained  by  the  Federal  Courts. 

Be  sure  to  get  genuine  AUDIOTRONS.  They 
outclass  any  other  form  of  detector  and  are 
absolutely  free  from  all  legal  restrictions  or 
difficulties.  These  new  uses  make  it  even 
more  necessary  to  insist  on  the  genuine.  You 
can  always  tell  a real  AUDIOTRON  by  the 
name  stamped  plainly  on  the  glass. 

Insist  on  the  name  AUDIOTRON  on  every 
tube  you  purchase.  Fully  guaranteed  by  the 
AUDIOTRON  Mfg.  Co.  (Read  the  guaranty). 


Your  Last  Chance  To  Get  An 

AudioTron  Detector 


Manufacturing  reasons  make  it 
impossible  to  continue  the  present 
hand  made  AudioTron. 

This  type  has  a double  filament 
of  special  thorium  tungsten  and 
the  operating  life  is  over  2,000 
hours.  No  special  socket  is  re- 
quired. The  electrical  and  me- 
chanical dimensions  result  in  a 
heavy  plate  current  and  corres- 
ponding signal  strength.  Plate 
voltage  under  40. 

The  few  thousand  that  will  still 
be  produced  will  be  of  the  same 


standard  of  excellence  that  has 
characterized  every  AudioTron. 
Already  recognized  as  the  most 
sensitive  detector  on  the  market, 
these  few  that  still  remain,  with 
all  restrictions  on  amateur  use 
lifted,  are  undoubtedly  the  great- 
est opportunity  ever  offered  to 
amateur  radio  operators. 

See  your  dealer  at  once  or  order 
direct.  Be  sure  to  benefit  Iiy  this 
last  opportunity  to  secure  a hand 
made  super-sensitive  double  fila- 
ment AudioTron  Detector,  Am- 
plifier, Oscillator. 


(no  increase  in  price) 

The  AudioTron  exclusive  guarantee 

Each  and  every  AudioTron  is  guaranteed  to  arrive  in  good  condition  and  to 
prove  fully  satisfactory.  Replacement  of  unsatisfactory  tubes  will  be  made  free 
of  charge.  The  only  tube  satisfactory  enough  to  stand  a guarantee. 


$6.00  each 


Dealers : 


Get  in  touch  with  the  AudioTron  Mfg.  Co.  at  once.  We  will  give  you  full  informa- 
tion about  settlement  of  all  patent  difficulties.  You  mil  also  he  interested  in 
our  new  i>roposition  for  wide  awake  dealers.  Wnte  us  todafi  for  full  details. 


AudioTron  Mfg.  Company  {Successors  to  the  AudioTron  Sales  Co.)  Dept.  A,  Lick  Bldg.,  San  Francisco,  Cal, 


The  Newest  Radio  Development 


The  DeForest  Portable  Buzzer 

“Radiophone”' 

Type  O.  T. — 5 


The  latest  development  of  the  famous  DeForest  Oscillion  Transmitter  (Wireless  Tele- 
phone). For  Automobiles,  Motor  and  Sail  Boats,  Camps,  Surveying  and  Exploring 
Parties,  Forest  Patrol,  Farms,  and  all  isolated  places,  this  new  “Radiophone”  Set 
offers  sure,  quick,  practical  word-of-mouth  communication.  Operates  on  two  6-volt  storage 
batteries;  no  “B”  battery  or  other  outside  source  of  high  potential  is  required.  Can  be 
easily  transported;  entire  Transmitter,  including  batteries,  weighs  less  than  60  pounds. 
Range  on  ordinary  Amateur  aerial  is  5 to  10  mUes,  and  can  be  materially  exceeded  under 
proper  conditions.  Operates  with  any  suitable  type  of  Receiver  and  Audion  Detector;  with 
or  without  an  Audion  Amplifier,  depending  on  the  range  to  be  covered  and  loudness  of 
reception  desired. 

Without  Storage  Batteries  O 

Including  Vacuum  Tubes 

F.  O.  B.  New  York 

Investigate  this  new  DeForest  production  now.  Order  at  once  to  insure 
early  delivery ; either  thru  your  regular  dealer  or  direct  from  us. 


DeForest  Portable  “Radiophone” 
Transmitter;  Buzzer  Type  O.  T.-5 
*“Radiophone”  Name  Copyrighted. 


DE  FOREST  RADIO  TELEPHONE  AND  TELEGRAPH  COMPANY 

Inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus 
1415  Sedgwick  Avenue  New  York,  N.  Y. 


Lee  DeForest,  Inc.,  451  Third  St.,  San  Francisco,  Western  Distributors 
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From  Nothing  to  Something 

You  Will  Do  It  With  this  New  Paragon  RA-10 

Signals  which  on  actual  tests  are  inaudible  with  any  other  type  of  receiver, 
become  easily  readable.  “Coming  from  Nothing  and  amplifying  to  Something.” 


AND  HERE 
IT 

The 

Paragon 

RA-10 

Greatest  Improvement  in  Modem  Radio 

Do  you  remember  the  super  service  of  the  old  original  Paragon  RA-6 
amplifying  short  wave  receiver?  This  new  set  surpasses  it  in  every  respect. 

And  the  Original  RA-6  Was  the  Only  One  of  Its  Kind. 

150%  improvement  over  the  old  original  Paragon,  away  ahead  of  all  other 
receivers  and  excels  the  most  serviceable  set  on  the  market  today. 

Here  are  the  150%  Pointers 

A Wave  Length  range  of  150  to  1000  meters. 

25%  more  sensitive  and  selective  than  the  RA-6. 

Coupling  has  scale  of  180°  instead  of  90°,  giving  wider 
range  of  coupling. 

Cabinet  of  quartered  oak,  overall  size  20^/s  xSxTVz”; 
white  filled  engraving,  bakelite  panel,  knobs  and  dials. 

A super  product  of  Adams  Morgan  Co.’s  unapproachable 
engineers. 

And  the  price  $85.00. 

Remember  the  old  Paragon?  This  one  beats  it  and  all 
others  by  miles.  Our  special  bulletin  tells  you  hotv. 

Send  for  it — its  free. 

Our  word  of  honor  to  you  is  our  guarantee.  Let  us  prove  it. 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 

Sole  Distributors  of  the  New  Paragon  R.A.-IO. 

J.  DI  BLASI^  Secretary  J.  STANTLEY,  Treasurer 

DEPT.  A.l  6 WARREN  STREET  NEW  YORK 


HAVE  YOU  SEEN  THESE? 


ACME 

AMPLIFYING  \ 
TRANSFORMER  / 


Ask  your  dealer  to  show  them  to  you 
Ask  us  to  send  you  our  bulletins 


ACME 

APPARATUS  COMPANY 

28  WINDSOR  STREET. 
CAMBRIDGE  39,  MASS. 

Transformer  and  Radio  Engineers 
and  Manufacturers 


ACME 


AMPLIFIER  $13.00 

DETECTOR  10.00 


DEALERS:  Deliveries  are  inversely  proportional  to  demand.  ORDER  NOW ! 


IF  YOU 


HAVE  DECIDED  TO  BECOME 
A DRUGLESS  PHYSICIAN  OR 

a Chiropractor.  Osteopath,  Psychologist,  Mechano-Therapist.  or  Electrical  Therapist,  etc.,  send  today 
for  our  new  catalog  which  is  just  out. 

Our  forty-eight  page  book  has  saved  many  students  from  a life  time  struggle. 

New  Class  now  forming. 

Write  NOW.  Address  Executive  Secretary, 

BLUMER  COLLEGE  OF  NATUREOPATHY 
97  Ann  St.,  Dept.  H,  Hartford,  Conn. 


1 vasi  IRs^dlao  I 

I By  DONALD  McNICOL  | 

I (Continued  from  page  639)  | 
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Put  yourself  in  the  position  of  one  of 
these  men  and  suddenly  hear  the  rapid  dots 
and  dashes  being  transmitted.  The  signals 
read : “Shamrock  leading,  Resolute  five 

miles  to  the  rear  and  off  the  course.”  A 
minute  later,  “Captain  Adams  (the  skipper 
of  the  Resolute,  the  American  Cup  De- 
fender) has  something  up  his  sleeve  as  the 
Resolute  suddenly  comes  up  with  a fresh 
breeze,  shortening  the  distance  between  it- 
self and  the  Shamrock,  gaining  one-half. 
Nine  more  miles  to  the  finish.” 

Then  the  Blimp  starts  “talking”  via  radio 
— “We  have  swooped  down  upon  both  ves- 
sels, the  Resolute  having  gained  another 
one-half  mile  over  her  rival.  It  seems  to 
be  the  Resolute’s  race.”  A minute  later, _ 
“The  breeze  falls,  Shamrock  has  the  ad- 
vantage. Shamrock  spreads  fiddler  jib.  The 
American  crew  is  much  faster  than  the 
British  crew  at  handling  of  the  sails. 
Shamrock  proceeding  ahead  rapidly,  being 
seven  minutes  twenty-seven  seconds  ahead 
of  Resolute.  The  Resolute  will  have  to 
travel  a little  faster  in  order  to  make  up 
the  time  allowance  of  a little  over  seven 
minutes.  Resolute  jibs  at  5:28,  Shamrock 
one  minute  later.”  And  then  quite  a lull 
during  which  time  the  excitement  of  every- 
one at  the  receiving  instruments  is  such 
that  their  eyes  are  fairly  popping  out  of 
their  heads.  Pencils  are  clutched  nervous- 
ly as  the  slightest  sound  disturbs  them. 

After  each  message  had  been  recorded  it 
was  immediately  given  to  a boy  and  rushed 
downstairs  post-haste  to  the  pressroom 
where  it  was  imiuediately  hammered  off  in 
presses  to  get  out  in  the  earliest  “extra.” 
At  last,  the  intermission  is  broken  again 
by  several  more  taps  and  the  minutes  seem 
like  hours. 

One  more  message  and  it  would  all  be 
over.  “Here  it  comes ; no,  not  yet.”  An- 
other wait  and  then  two  words,  “Shamrock 
wins !”  Thus  were  the  radio  messages  of 
to-day  transferred  to  and  from  the 
fleet  which  surrounded  the  International 
Cup  Yacht  Races  and  are  already  in  the 
papers  long  before  even  those  who  have 
actually  viewed  the  races  have  debarked 
from  the  vessels.  In  fact,  those  who  were 
there  can,  by  the  time  they  come  home,  ac- 
tually obtain  copies  of  the  papers  contain- 
ing the  complete  news  of  the  contest 
which  they  have  seen  perhaps  scarcely  an 
hour  before. 

A key  and  relay  connected  the  office  of 
the  Evening  Post  with  the  Radio  Corpora- 
tion’s transmitting  set  at  West  Street,  and 
messages  were  directly  transmitted  to  the 
U.  S.  S.  Goldsborough  from  the  station 
shown  in  the  photograph.  The  relay  can 
clearly  be  seen  in  the  center  of  the  table. 


BORDEAUX  RADIO  CIRCLES 
GLOBE. 

The  first  message  from  the  new  Lafayette 
radio  station  at  Bordeaux,  France,  the  prod- 
uct of  American  inventive  and  scientific 
genius,  was  received  at  Washington,  D.  C., 
August  22d. 

A message  to  Secretary  Daniels  was  the 
first  ever  sent  from  the  Lafayette  station. 
It  was  received  here  by  naval  wireless.  The 
message  read : 

“This  is  the  first  message  to  be  heard 
around  the  world  and  marks  a milestone 
on  the  road  to  scientific  achievement.” 

The  statement  that  the  message  was  the 
first  to  be  heard  around  the  world  draws 
somewhat  on  the  imagination.  It  actually 
traveled  24,000  miles,  the  length  of  the 
earth’s  circumference.  It  went  12,000  miles 
east  and  12,000  west,  literally  bumping  into 
itself  at  a point  above  the  earth’s  surface 
1 directly  opposite  Bordeaux. 
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Don^t  Take  Our 
Word  for  It 

Read  What  Others  Say 
Then  Prove  It  For  Yourself 

WE  don’t  ask  you  to  take  our 
word  for  the  superiority  of 
Brandes  Matched-Tone  Receivers. 
Thousands  of  operators  have  written 
to  us  unsolicited  letters  and  all  are 
enthusiastic  over  the  results  they  got 
with  Brandes  Receivers.  Read  what 
some  of  them  say,  then  act  on  our 
trial  offer  below. 


Set,  2,000  Ohms  $7 

BRANDES 

Matched  Tone 

RECEIVERS 

“They  are  all  and  more  than  you 
claim  them  to  be.” — W.  M. — Colum- 
bus, Ohio. 

“They  are  the  best  phones  anyone  can 
buy.  They  bring  in  the  stations  you 
don’t  hear  with  other  phones  and  cut 
out  over  half  the  static.” — M.  B. — 
Richfield,  Utah. 

“I  have  tested  very  many  receivers  at 
various  prices  and  none  of  them  are 
in  the  same  class  with  yours.  Honest 
goods,  good  inspection  and  testing 
(previous  to  shipment)  ought  to  be 
known.” — J.  B. — Fall  River,  Mass. 

“I  own  a pair  of  your  2,000  Ohm 
Superior  Headsets  and  have  used 
them  for  the  last  two  years.  They 
are  better  than  ever,  picking  up  mes- 
sages when  many  others  have  failed.” 
— E.  H. — Lowden,  la. 

“I  can  receive  N.A.A.  much  sharper 
and  clearer  with  your  Superiors  than 

with  my  , 2000  Ohms,  and  they 

were  good  phones.” — C.  D. — Belle- 
fonte,  Pa. 

“With  average  antenna  of  only  40  feet 
height,  crystal  detector,  and  my 
‘Superior’  phones  I have  been  able  to 
hear  ships  1,200  to  1,400  miles  at  sea 
and  land  stations  up  to  1,200  miles 
distant — before  9 P.  M.” — C.  S.  M. — 
Concord,  Calif. 

Here’s  Our  Offer: 

Send  Sc  for  catalog  “E”.  Order  any  pair 
of  our  receivers  you  want.  Try  them  10 
days  in  comparison  with  the  phones  you 
have  now.  If  Uiey  aren't  better  phones  for 
clearness,  sensitiveness  and  distance  than 
what  you  are  now  using,  return  them  to  us 
and  back  comes  your  money  immediately 
and  without  question. 

Brandes  phones  are  used  by  U.  S.  Gov’t 
experts,  colleges  and  technical  schools,  and 
by  professional  and  amateur  operators  all 
over  the  world. 

C.  BRANDES,  Inc. 

Wireless  Receiver  Specialists 
32  Union  Square  New  York,  N.Y. 
Room  814 
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j Inlo’w  We  Smell  I 

I (Continued  from  page  690)  | 

ability  to  help  the  sense  of  smell.  It  can  do 
marvels  of  sight,  hearing  and  touch,  but  not 
for  the  humble  and  useful  nose.  In  that 
■field  the  accomplishments  of  science  have 
been  nil. 

Let  a man  stand  two  miles,  say,  to  wind- 
ward of  the  point  where  a herd  of  caribou 
will  cross  an  open  plain  over  which  a fresh 
breeze  is  sweeping  and  it  must  be  apparent 
that  only  an  infinitely  minute  particle  of 
whatever  matter  may  be  given  off  from  his 
body  or  clothing  can  possibly  reach  the  nos- 
trils of  any  one  deer  in  the  herd.  Yet,  if 
the  man  is  completely  screened  from  sight 
by  a rise  in  the  surface  of  the  ground  the 
caribou  will  nevertheless  catch  the  taint  in 
the  air.  They  would  be  warned  of  the 
presence  of  a wolf  in  the  same  way. 

Yet  science  is  utterly  unable  to  detect 
anything  which  the  olfactory  nerve  of  the 
deer  senses  and  identifies.  It  cannot  see 
with  a microscope  anything  in  the  air  which 
came  from  the  man.  It  cannot  find  any  such 
substance  with  a chemical  test  of  any  kind. 
Instead  of  aiding  the  sense  of  smell,  it  is 
entirely  incapable  of  matching  it.  Here  is 
another  realm  for  science  to  invade  and 
subdue ; but  would  the  conquest  be  alto- 
gether desirable?  It  is  a question  whether 
the  average  man  needs  to  smell  more  things 
or  sense  more  acutely  the  things  he  smells 
already.  It  is  thought  that  the  gains  would 
not  offset  the  losses  under  the  prevailing 
conditions  of  life. 


THE  DETECTION  OF  PLATINUM 
THEFTS. 

The  news  service  of  the  American  Chemi- 
cal Society  has  issued  a bulletin  describing 
the  arrest  of  two  men  while  attempting  to 
dispose  of  280  troy  ounces  of  platinum 
sponge,  the  porous  state  of  the  metal.  They 
had  left  small  lots  with  two  different  firms 
w'ho,  having  circulars  concerning  various 
thefts,  notified  the  authorities.  The  Bureau 
of  Standards  last  March  had  lost  73  ounces 
in  the  form  of  laboratory  ware  valued  at 
nearly  $11,000,  while  in  December,  1919,  the 
Roessler  & Hasslacher  Company  of  Perth 
Amboy  had  missed  $5,000  worth  of  the 
metal  in  the  form  of  sponge.  Several  uni- 
versities had  also  complained  of  platinum 
thefts. 

The  exact  composition  of  definite  con- 
signments of  platinum  is  fairly  w'ell  known 
to  chemists,  the  slight  variations  being  due 
to  traces  of  other  substances,  such  as 
iridium.  Chemical  analysis  indicated  that 
the  seized  supply  had  come  neither  from  the 
New  Jersey  plant  nor  from  the  laboratory 
of  the  Bureau  of  Standards.  In  its  quality 
it  closely  resembled  the  stocks  at  the  War 
Department  plant  in  Nitro,  West  Virginia, 
where  the  inventory  showed  there  should 
be  5,800  ounces  of  sponge,  and  also  the 
stock  of  13,800  ounces  at  a government  mili- 
tary plant  at  Jacksonville,  Tennessee.  As 
some  of  the  platinum  at  Nitro  was  knowm 
to  contain  a large  percentage  of  palladium, 
that  supposed  to  be  stolen  seemed  to  have 
come  from  Jacksonville.  There  the  metal 
was  of  exceptional  purity,  as  it  contained 
99.58  per  cent  of  platinum,  with  slight  traces 
of  iridium,  rhodium  and  iron.  Its  texture 
was  uniform  except  that  here  and  there 
were  lumps  of  a yellowish  brown  substance, 
which  on  ignition  yielded  platinum  sponge 
and  gave  off  fumes  of  chlorine.  It  was 
learned  that  an  order  had  been  given  at 
Jacksonville  to  turn  back  large  quantities  of 
platinum  chloride  into  sponge.  Then  came 
a thoro  search.  In  eighty-six  cans  in  the 
safe  was  found  a substance  supposed  to  be 
platinum,  which  on  examination  proved  to 
be  a mixture  of  mercury  with  ordinary 
moist  dirt. 


TWO  TEARS 


You  Want  to  Earn 
Big  Money! 

And  you  will  not  be  satisfied  unless 
you  earn  steady  promotion.  But  are 

you  prepared  for  the  job  ahead  of 
you?  Do  you  measure  up  to  the 
standard  that  insures  success?  For 
a more  responsible  position  a fairly 
good  education  is  necessary.  To  write 
a sensible  business  letter,  to  prepare 
estimates,  to  figure  cost  and  to  com- 
pute interest,  you  must  have  a certain 
amount  of  preparation.  All  this  you 
must  be  able  to  do  before  you  will 
earn  promotion. 

Many  business  houses  hire  no  men 
whose  general  knowledge  is  not  equal  to  a 
high  school  course.  Why?  Because  big 
business  refuses  to  burden  itself  with  men 
who  are  barred  from  promotion  by  the  lack 
of  elementary  education. 

Can  You  Qualify  for 
a Better  Position? 

We  have  a plan  whereby  you  can.  We 
can  give  you  a complete  but  simplified  high 
school  course  in  two  years,  giving  you  all 
the  essentials  that  form  the  foundation  of 
practical  business.  It  will  prepare  you  to 
hold  your  own  where  competion  is  keen  and 
exacting.  Do  not  doubt  your  ability,  but 
make  up  your  mind  to  it  and  you  will  soon 
have  the  requirements  that  will  bring  you 
success  and  big  money.  YOU  CAN  DO  IT. 

Let  US  show  you  how  to  get  on  the 
road  to  success.  It  will  not  cost  you  a single 
working  hour.  We  are  so  sure  of  being  able 
to  help  you  that  we  will  cheerfully  return  to 
you,  at  the  end  of  ten  lessons,  every  cent 
you  sent  us  if  you  are  not  absolutely  satisfied. 
What  fairer  offer  can  we  make  you?  Write 
today.  It  costs  you  nothing  but  a stamp. 

American  School  of  Correspondence 

Dept.  H-726  Chicago,  U.  S.  A. 


■ American  School  of  Correspondence, 
I Dept.  H-726,  Chicago,  III. 

I 1 want  job  checked  — tell  me  how  to  get  it. 


I 

I 

I 

I 

1 

I 
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...Architect 

$5,000  to  $15,000 
..  Building  Contractor 

$5,000  to  $10,000 
...Automobile  Engineer 
84,000  to  $10,000 
...Automobile  Repairman 
$2,500  to  $4,000 
...Civil  Engineer 

$5,000  to  $15,000 
...Structural  Engineer 

$4,000  to  $10,000 
...Business  Manager 

$5,000  to  $16,000 
...Certified  Public  Ac- 
countant $7,000  to  $16,000 
...Accountant  & Auditor 
$2,500  to  $7,000 
...Draftsman  & Designer 
$2,500  to  $4,000 
...Electrical  Engineer 

$4,000  to  $10,000 
...General  Education 

In  one  year 


.Lawyer 

$5,000  to  $16,000 
.Mechanical  Engineer 

84.000  to  $10,000 
.Shop  Superintendent 

83,000  to  $7,000 
.Employment  Manager 
$4,000  to  $10,000 
.Steam  Engineer 

$2,000  to  $4,000 
.Foreman’s  Course 

$2,000  to  84,000 
.Photoplay  Writer 

$2,000  to  $10,000 
.Sanitary  Engineer 

$2,000  to  $5,000 
.Telephone  Engineer 

$2^00  to  $5,000 
.Telegraph  Engineer 

$2,500  to  $6,000 
.High  School  Graduate 
In  two  years 
.Fire  Insurance  Expert 
$3,000  to  $10,000 


I Name. 
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RADIO  CLUBS  TAKE  NOTICE 

Buy  Where  You  Can  Get  A Discount  and  Get  What  You  Want — 
A Most  Complete  Line  of  Radio  Apparatus  and  Parts 

We  have  all  the  Radio  Books  & Magazines.  Get  your  “Hookups”  from  them. 
Add  the  list  below  to  the  ones  given  in  previous  issues. 

Hotshot  Batteries,  6 Volt.  $2.70.  Storage  Batteries,  6 V-60A,  $16.00,  (Marko),  $19.00. 
Eveready  “B**  Batteries,  $3.25.  Cyclone,  $2.20.  Standard  Variable,  3.25- — these  batteries 
have  14  amp.  Small  “B”  Batteries,  22  Volt.  $1.00.  Special  Pittsfield  Spark  Coils,  with- 
out vibrator,  $2.00;  postage  23c.  Special  Shocking  Coils,  50c;  worth  double.  We  have 
about  200  going  at  that  price.  Motors,  the  kind  for  your  rotary  gap,  $10.00.  Monicoil 
Motors,  49c,  work  on  dry  cell.  Hoyt  Volt  Meters,  0-3  & 0-5  volts,  $6.50.  Pocket  type 
Volt  & Amp.  meters,  $1.  Roller-Smith  Ammeters,  Special,  D.  C.  0-1  & 0-2,  $6.90. 

Westinghouse  Ammeters,  Navy  Type,  D.  C.  0-3  & 0-5,  $10.00.  Large  type,  $6.00.  Small 
Sterling  Type  Volt  Meters,  projecting  or  flush,  Special  Price  $4.00.  Small  Sterling  Type 
Ammeters  to  match  the  above,  0-35,  Special  Price  $4.00.  Variometers,  $4.50.  Grebe 
Type,  $6.50.  Variometer  Coupler,  $4.50.  Primary  Switch,  Wilcox  type,  75c.  Rotary 
Switches,  $20c,  30c,  35c,  40c,  50c,  $1.00.  Spark  Gap  Stands  without  the  electrodes,  2 to 
a set.  40c.  White  Metal  Dial.  3"  dia.  with  navy  type  knob,  70c.  Brass  scales,  45  de- 
grees, 10c.  Hook-Ups,  the  kind  that  will  make  any  set  work,  14  of  them  for  75c.  We 
have  all  the  parts  for  the  amateur  to  build  his  set  as  he  likes.  De  Forest  and  our  own 
Catalog  sent  upon  request  and  10c. 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  COMPANY 

235  FULTON  STREET,  DEPT.  E.  NEW  YORK  CITY 


DUCK’S 


New  Big  200-Page  No.  14 
Wireless  Catalog  and  100 
Page  E 1 e c t ri  cal  Catalog 


The  wireless  catalog  mailed  for  12c  and  the  electrical  catalog  for  6c, 
either  in  stamps  or  coin,  which  amount  you  are  privileged  to  deduct  on 
your  first  order  of  $1.00.  Catalog  positively  not  sent  otherwise. 

This  edition  of  our  wireless  catalog  is  the  most  complete  and  elaborate 
we  have  ever  put  out.  ^ It  embraces  everything  in  wireless  worth  while. 
As  an  encyclopedia  of  information  it  is  invaluable.  It  is  printed  on  ex- 
cellent paper  and  with  a beautiful  cover.  Your  amateur  friend  will  tell 
you  that  there  never  has  been  any  wireless  catalog  to  take  the  place 
of  Duck’s,  and  above  all  that  you  can  absolutely  rely  on  the  quality  of  every  instrument  listed 
in  this  catalog.  In  a word  it  is  all  worth  while  catalogs  in  one. 

Audio  Tron  bulbs  prepaid  $6.00 
We  discontinued  selling  Audio  Tron  bulbs  and  accessories  for 
a short  time  but  we  have  again  resumed  their  sale  and  also 
panel  sets,  and  can  guarantee  immediate  delivery. 

A big  improvement  over  our 
former  model.  Primary  di- 
vided into  four  sections,  with 
tliree  dead  end  switches, 
greatly  improving  selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  ^ har- 
monics. The  change  in  the 
construction  of  the  guide  rod 
support  makes  it  possible  to 
obtain  a looser  coupling.  It 
is  a wonderful  improvement 
over  our  old  model  both  in 
performance  and  appearance. 
Only  $27.50. 


NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


The  secondary^  on  our  new 
type  Arlington  is  divided  into 
three  sections  with  two  dead 
end  switches,  eliminating  dead 
end  effect  and  harmonics  and 
giving  greater  selectivity. 
The  end  support  is  similar  to 
that  on  our  Navy  type,  per- 
mitting a looser  coupling.  It 
is  a beautifully  finished  in- 
strument. 

Price  only  $15.00 

OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 

THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


TH£RE*S\  MONEY  iNtr** 


JLEARN  TELEGRAPHY^i^ 

:r^MORSE~  >^D  wi 

TEACH  VOURSEL.F 

In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter.  THE  OMNIQRAPHa 
^nds  unlimited  Morse  or  Continental  messages^  at 
any  speed,  just  as  an  expert  operator  would* 

Adopted  by  U.  S.  Gov’ts  4 ttylati  Cataloguo  frooi 

OMNIGRAPH  MFC.  CO. 

26  L Cortlandt  St.  New  York 


GERMAN  RADIO-TELEGRAPH 
DEVELOPMENTS. 

In  order  to  supplement  the  ordinary  tele- 
graph system  and  to  serve  as  a substitute 
in  cases  of  extensive  breakdowns  of  the 
telegraphic  communication,  the  German 
State  Ministry  of  Posts  and  Telegraphs  is 
establishing  a comprehensive  State  Wire- 
less System.  The  State  Wireless  System  is 
being  constantly  extended.  Bavaria  and 
Wiirttemberg  will  also  be  linked  up  in  the 
system  by  the  establishment  of  transmitting 
and  receiving  stations  in  Munich  and  Stutt- 
gart. The  Ministry  has  also  established  in 
Konigsberg,  East  Prussia,  two  transmitting 
and  two  receiving  wireless  stations  in  order 
to  render  independent  of  the  “Polish  Cor- 
ridor” the  telegraphic  communication  of 
East  Prussia  with  the  remaining  parts  of  the 
State.  At  the  present  time  the  main  traffic 
passes  between  Konigsberg  and  Stettin  and 
between  Konigsberg  and  Berlin.  Other  de- 
velopments are  projected,  and  it  would  ap- 
pear that  the  Government  is  determined  to 
make  its  telegraphic  service  as  independent 
and  self-contained  as  possible. 

inn 

I IRocenveip  1 

I By  ELLIOTT  A.  WHITE  I 

I {Continued  from  page  641)  1 ] 

A large  antenna  cuts  down  the  size  of  ' 
inductance  required,  to  a marked  extent. 

As  the  author’s  set  is  portable,  he  has 
carried  it  around  and  tried  it  on  several 
open  antennas  and  has  been  surprised  to 
see  what  a small  portion  of  the  coil  must 
be  in  circuit,  with  a 500  or  600  foot  an- 
tenna. The  figures  here  given  are  for  an 
average  small  sized  amateur  antenna,  of 
around  .0003  mfd.  capacity. 

The  principal  novelty  in  this  set  lies  in 
the  use  of  a single,  fapt  honeycomb  coil. 
This  coil,  recently  put  on  the  market  and 
widely  advertised,  is  remarkable  for  its 
compactness,  low  resistance  losses  and  low 
distributed  capacity.  It  has  been  an  ideal 
coil  except  for  one  defect : it  is  made  only 
of  fixt  values,  necessitating  several  sets  for 
various  ranges  of  wave  length,  thus  adding 
prohibitive  expense  and  objectionable  com- 
plexity of  parts  and  mountings.  The  idea 
of  tapping  these,  however,  is  new,  and 
makes  the  coils  universally  useful. 

For  the  long  wave  set  here  described, 
the  largest  _ coil,  that  of  175  millihenrys 
inductance,  is  used,  in  order  to  make  sure 
that  the  set  will  tune  to  the  longest  waved 
stations  on  any  antenna,  no  matter  how 
small,  without  loading  condensers,  tho  the 
next  size  smaller  (and  on  very  large 
antennas,  many  sizes  smaller)  is  large 
enough  in  most  cases,  the  next  size  having 
125  millihenrys  inductance.  Of  course  with 
loading  condensers,  as  noted  above,  a much 
smaller  size  may  be  used. 

The  175  millihenry  coil  is  wound  with 
No.  28  solid  wire  or  with  5-36  “Litz” 
(stranded  cable).  The  former,  which  is 
recommended,  is  2 inches  inside  diameter, 

4 inches  outside  diameter  and  1 inch  thick, 
thus  giving  a winding  section  1 inch  square. 
The  wire  is  wound  in  layers,  crost  and 
spaced,  so  that  taps  can  easily  be  taken  at 
the  edge  of  the  layers  wherever  desired 
(Fig.  3).  To  make  a tap,  a smooth  sharp 
point  is  forced  under  the  wire  where  it 
iDcnds  out  at  the  edge  of  the  layer  (a 
round  divider  point  is  suitable),  and  enough 
pressure  applied  to  break  the  varnish  and 
enable  the  wire  to  be  bowed  out  away  from 
the  coil  about  1/16  inch,  for  a space  of 
about  3/16  inch.  More  than  this  or  rough 
handling  will  break  the  wire  and  ruin  the 
coil.  In  the  case  of  the  solid  wire  coil,  a 
strip  of  thin  mica  is  slipt  under  this  loop 
to  insulate  the  joint  and  to  prevent  scrap- 
ing the  insulation  of  adjacent  turns.  The 
loop  is  then  scraped  carefully  and  the 
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FALL  TERM 

NOW  STARTING 
Registration  now  open  for  com- 
plete standardized  course,  prepar- 
ing you  for  first  grade  commercial 
license  and  best  paying  positions. 
Individual  instruction  in  classes  of 
limited  size. 

Write  for  descriptive  booklet  A 

Y.  M.  C.  A. 
RADIO  SCHOOL 

Marcy  Avenue  Near  Broadway 

Brooklyn,  N.  Y. 

Tel.  Williamsburg  3800 


NEW  VIBRATONE  3^ 

RADIO 

TRANSMITTING  SET 


This  Set  Illustrated  Above  Operates  on 

110  VOLTS,  D.  C.,  or  A.  C. 

It  is  absolutely  complete  as  shown.  Needs 
no  helix,  spark  gap,  condensers,  etc.,  etc. 
Simply  connect  to  aerial,  ground  an4 
electric  circuit,  and  send. 

NO  BATTERY  EXPENSE 

Runs  all  day  for  2 cents. 

Sends  three  to  five  miles. 

PRICE  $18.00  COMPLETE 

With  Key,  Plug  and  8*foot  Cord 
Send  for  descriptive  circular  149C — To-day 
WIRELESS  EQUIPMENT  CO.,  Inc. 

188  Greenwich  St.  New  York.  N.  Y. 


rut  the  I'ev  into  uiai 
wireless  set  by  using 
the 

high  voltage  trans- 
former making  a send- 
ing radius  of  from 
4 50  to  900  miles. 
The  most  powerful 
transformer  built 
for  amateur  purposes. 


Write  for  out  Bulletin  on  Wireless 
rransformer.  ^ 

WARREN, 

OHIO 


I YitelessTrdnsformers 
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Wrestling  Book' FREE 

Be  an  expert  wrestler.  Learn  at  borne  by  mail 
Wonderful  lessoDB  pr^ared  by world’a  champions 
Farmer  Burns^nd  Frank  Gotch.  Free  book 
tells  yon  how.  Secret  holds,  blocks  and  tricks  re. 
vealed.  Don  t dela^  Be  strong,  healthy.  Handle 
biff  men  with  ease.  Write  for  free  book. State  affe 
^rmerBurnsi  12.fi7  Ramge Bldg.. Omaha,  l^b. 


insulation  slipt  back,  leaving  a bare  space 
of  about  inch.  No  more  is  necessary. 
The  tap  is  made  of  some  small  wire,  such 
as  No.  24,  by  scraping  it  clean  of  insula- 
tion for  about  kt  at  the  end  and 

bending  the  end  into  a small  hook.  This 
hook  is  bent  tight  around  the  bared  loop 
on  the  coil,  and  neatly  soldered,  using  very 
little  solder.  The  mica  shields  the  other 
turns  from  the  heat  of  the  iron.  If  it  is 
desired  to  make  a dead  end  at  any  tap,  for 
a dead  end  switch  (tho  this  seems  super- 
fluous), the  wire  loop  on  the  coil  may  be 
dipt  and  a tap  wire  soldered  to  each  of 
the  ends  left  by  the  cutting.  Altho  making 
these  taps  is  eas3^  it  must  be  done  care- 
fully, for  if  the  wire  is  broken  the  whole 
coil  is  thereby  made  useless.  Ordinary  care 
is  sufficient. 

In  the  case  of  the  ‘Litz”  coil,  the  tap  is 
made  by  prjdng  out  the  wire  at  the  edge  of 
the  layer,  as  before,  and  then  cutting  the 
loop  sharply  with  scissors  or  end-cutting 
pliers.  Some  flux  is  then  daubed  on  the 
ends  thus  left,  and  the  ends  of  the  strands 
are  tinned  by  putting  on  a large  drop  of 
solder  which  will  make  contact  with  the 
end  of  each  individual  strand  of  the 
enamel  wire.  The  tap  wire  or  wires  may 
then  be  soldered  to  this  drop  of  solder. 
It  is  not  possible  to  scrape  the  individual 
strands,  as  the  ends  are  too  short,  but  the 
cutting  hares  all  the  ends  and  leaves  them 
clean  for  tinning.  However,  the  solid  wire 
coil  is  recommended,  as  the  “Litz”  offers 
little  advantage  at  the  longer  wave  lengths, 
and  the  longer  the  wave  length  the  less  its 
advantage,  besides  there  is  the  increased 
difficulty  of  making  the  taps. 

For  the  set  described,  to  make  sure  of 
going  down  to  below  2,500  meters  on  a fair- 
sized antenna,-  the  first  tap  should  be  made 
one-sixteenth  inch  out  from  the  center, 
measuring  from  the  inside  edge  of  the  coil 
(In  these  coils  it  is  not  possible  to  count 
the  individual  layers,  so  that  the  measur- 
ing must  be  done  instead.);  the  next  at 
inch,  the  next  at  kt>  the  next  at  Yz  and 
the  last  at  54  inch  from  the  center.  The 
inside  and  outside  terminals  of  the  coil 
(A  and  B,  Fig.  3)  are  already  accessible 
at  the  soldered  plug  terminal,  which  may 
be  removed  or  not,  but  is  better  left  to 
hold  the  coil  together  and  keep  it  from 
being  injured.  The  author  received  Arling- 
ton, 2,500  meters,  on  the  tap  )4  inch  and 
even  5/16  inch  from  the  center,  with  a loop 
antenna  of  considerable  size  (a  50-tiirn 
helix  4.5  feet  by  7 feet),  but  the  lower 
taps  are  handy  to  have  available  if  they 
are  wanted,  tho  three  or  four  taps  are 
usually  enough  (see  paragraph  at  end  of 
article).  Thus  a multi-point  switch,  of 
from  four  to  seven  points,  is  all  that  is 
needed  for  the  inductance — giving  a wide 
range  of  wave  lengths  without  changing 
the  Inductance  at  all,  and  leaving  practi- 
cally only  the  one  adjustment,  that  of  the 
tuning  condenser  Cl. 

There  are  several  ways  of  handling  the 
tap  leads  after  they  are  made.  One  way 
is  to  run  them  thru  sleeving  (old  round 
shoelaces  with  the  string  core  pulled  out 
make  good  sleeving)  across  the  face  of  the 
coil,  then  across  the  outside  edge  of  the 
coil  under  the  fiber  binding  strap  which 
clamps  them  down  solidly.  Another  way 
is  to  drill  small  holes  along  the  edge  of 
the  fiber  strap  opposite  the  tap  points, 
thread  the  bared  ends  of  flexible  leads  thru 
these  holes,  solder  them  into  a compact 
terminal  and  solder  the  small  tap  wires  to 
these,  with  a strip  of  mica  or  tape  under- 
neath to  prevent  injury  to  the  edge  of  the 
coil.  This  makes  a good  solid  job.  Small 
metal  punchings,  or  even  small  brass  paper 
clips,  may  be  fastened  to  the  edge  of  the 
strap  instead,  for  terminals.  Another  way 
is  to  remove  the  fiber  strap  entirely;  hut 
this  leaves  the  coil  exposed  to  injury.  The 
taps  should  of  course  he  staggered  across 
the  face  of  the  coil  to  keep  them  from 
rubbing  and  short  circuiting  on  adjacent 
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happy  and  prosperous — that’s  the  remarkable  success 
achieved  by  Wallace  H.  Rohrschneider,  now  General  Man- 
ager, Secretai’y  and  Treasurer  of  the  Hustisford  Light,  Power 
and  Manufacturing  Company  of  Hustisford,  Wisconsin. 

Mr,  Rohrschneider  got  his  start  toward  his  quick  and 
brilliant  success  at  School  of  Engineering  of  Milwaukee. 
There  he  received  the  practical,  intensive  and  specialized 
training  that  enabled  him  to  make  good  in  a big  way. 
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The  same  kind  of  training  that  put  Mr.  Rohrschneider 
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est Institution  of  Electrical  Education.  Learn  by  actual 
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give  you  personal  instruction  every  step  of  tiie  way. 
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You  can  earn  money  to  help  defray  your  expenses  while 
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ing is  completed. 
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A new  development  in  the  ro- 
tary line  has  been  made  expressly 
for  Young  & McCombs.  Im- 
provements on  the  well  known 
saw  tooth  rotary  wheel,  make 
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Covering  Theory  and  Practice  of 
Electricity — Radio — Blue  Print  Reading  and 
AVireless  Telephony.  4 in  1 Course.  Our  easy  payment 
plan  places  this  course  within  reach  of  anyone  who  wishes  to  better 
themselves.  Immediate  action  will  assure  you  of  a good  future.  Don't  delay. 
pDpF  Audfon  tube,  experimental  electrical  outfit,  and  other 
apparatus  furnished  each  student.  FREE.  Write  TODAY  to 

CHICAGO  ELECTRICAL  ENGINEERING  CO. 


tap-loops.  The  mica  strips  slipt  under  the 
loops,  under  the  soldered  taps,  should  be  k 
made  long  enough  to  extend  clear  across  | 
the  face  of  the  coil,  so  that  the  tap  wires  5 
may  lie  on  them,  as  the  coil  is  not  very  jj 
heavily  insulated  and  is  easily  damaged,  in  j 
spite  of  the  thin  varnish.  Shellac  may  be 
put  over  the  mica  and  tap  wires  when  the 
job  is  finished. 

It  should  be  noted  that  this  scheme  of  . 
making  taps  on  the  honeycomb  coils  applies  * 
equally  advantageously  if  a more  compli-  i 
cated  set  is  used,  with  primary  and  second-  ( 
ary,  or  primary,  secondary  and  tickler,  thus 
saving  several  sets  of  coils  and  saving  the 
change  of  coils  for  various  wave  lengths. 
In  that  case  the  flexible  tap-leads  may  he 
bunched  and  taken  to  switch  points  on  a 
multi-point  switch  on  the  base  or  panel, 
whichever  mounting  is  used.  It  also  applies 
to  making  a short  wave  set  of  these  honey- 
comb coils,  where  a tap  may  be  taken  from  i 
every  layer,  since  No.  24  and  No.  25  wire  i 
are  used  in  the  solid  wire  coils  of  20  milli- 
henrys  inductance  and  under.  , 

BUILDING  THE  TICKLER  COIL. 

The  design  of  the  licklcr  coit  depends  on 
individual  taste,  whether  it  shall  be  of  the  ' 
push  and  pull,  slide,  swing,  hinged  or 
rotating  type.  It  may  be  a flat  pancake  that 
slides  or  swings  across  the  face  of  the 
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Audion  Control  Unit  only  $13.75 

The  K.  & G.  Wireless  Supply  Co.,  in  its  efforts  to  place  technically 
correct  and  reliable  wireless  apparatus  well  within  the  price  reach  of 
critical  amateurs,  announces  its  new  Audion  Control  Unit,  Type  Al. 
This  new  unit  is  absolutely  reliable  and  can  be  used  with  every  known 
circuit.  It  is  designed  and  built  for  exacting  service.  It  combines  the 
very  latest  ideas  in  design  with  the  best  of  material  and  workmanship. 
The  cabinet,  8^x6^4x6%,  has  a highly  polished  mahogany  finish  and 
with  its  well  mounted  panel  will  add  much  to  the  attractiveness  of  your 
station.  The  unit  contains  these  instruments:  vacuum  tube  socket  (for 
standard  4-prong  tube)  filament  rheostat  (10  ohms),  grid  condenser, 
grid  leak,  and  filament  switch.  Panel  has  binding  posts,  suitably  marked 
in  white,  for  secondary,  tickler,  phones,  and  filament  battery.  Whole 
back  of  cabinet  swings  open  on  hinges  and  thus  permits  easy  insertion  of 
tube  and  batteries  and  complete  inspection  of  the  interior.  Efficiency 
guaranteed,  or  money  refunded. 

Price  $13.75,  without  tube  or  batteries.  If  your  dealer  can’t 
supply  you,  order  direct.  Dealers:  Write  for  proposition. 

K.  & G.  WIRELESS  SUPPLY  CO. 

Dept.  15A,  152  Chambers  Street  New  York 
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Sample  by  Mail  — $2.00 
Tested  Galena  Crystal — 25c 

Distributors  of  Standard  Electric  Novelty 
Company  Type  B “Cyclone”  Audion  Batteries. 
Also  De  Forest,  and  all  other  makes  of  High 
Class  Wireless  Apparatus. 

Send  stamp  for  new  edition  42E  Catalog. 


J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York 


How  and  Why  of  Radio  Apparatus,  by  H.  W.  Secor.  A book  every  Radio  Operator 
should  have — $1.75.  Experimenter  Publishing  Co.,  236  Fulton  Street,  New  York  City. 


coil  or  hinges  against  it;  or  a small  ball 
or  tube  may  rotate  inside  the  center ; or  a ! 
small  tube  may  push  into  the  center.  I 
Either  of  the  latter  is  probably  preferable  . 
to  the  first,  on  account  of  compactness.  It 
is  only  necessary  to  remember  that  the  hole  I 
in  the  center  of  the  coil  is  2 inches  across 
and  I inch  deep,  and  that  the  tickler  should  j 
have  from  150  to  175  feet  of  wire  on  it.  J 
The  one  in  this  set  as  illustrated  is  made  i 
of  170  feet  of  No.  32,  enameled  wire,  tho 
No.  30  or  No.  28  would  probably  be  better 
on  account  of  their  lower  resistance,  wound 
on  a little  stiff  paper  cylinder  1J4  inch  long 
and  1^  inch  outside  diameter.  (See  Fig. 

3.)  A wooden,  hard  rubber  or  fiber  rod 
or  cylinder  is  good.  The  wire  is  wound  |, 
on  this  in  lump  form,  but  spread  out  "l 
enough  so  as  not  to  be  of  too  large  outside  | 
diameter.  This  may  be  rotated  horizon-  | 
tally  in  the  opening  on  one  side  of  the  | 
inductance  coil,  or,  very  conveniently,  it  I 
may  push  into  the  center  on  a brass  rod  or  | 
wooden  skewer  or  dowel,  or  in  a paper  [ 
cylinder.  In  the  set  described  the  tickler  h 
was  shellacked  into  a stiff  paper  tube 
which  slides  in  a larger  stiff  paper  cylinder  1 
shellacked  into  the  center  of  the  coil  (2  ' 
inches  inside  diameter),  which  it  exactly 
fits.  The  two  cylinders  fit  each  other  tight  1 
enough  so  that  the  tickler  will  stay  where  " 
it  is  put,  whether  the ' coil  is  standing  up  ,i 
or  lying  down,  but  not  so  tight  as  to  make 
it  move  hard.  The  tickler  leads  may  be 
brought  out  thru  a hole  in  the  handle  which 
is  fastened  to  it.  The  tickler  coupling  is 
very  important  in  bringing  out  loud  signals ; 
therefore  it  should  not  have  a fixt  degree 
of  coupling,  as  is  sometimes  done.  The 
coupling,  however,  may  be  left  fixt  and  the 
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Listen  in!  Startling  news 
flashed  from  far  corners  of  the  earth 
—or  boy  operators  chatting  with  each 
other  by  wireless.  No  wonder  large 
numbers  of  boys  have  taken  up  won- 
derful wireless.  Be  one  of  them 
Yourself.  Catch  messages. 

Send  Messages! 

Our  New  Wireless 
ManualTellsY  ou  How 

Tells  all  you  want  to  know  about 
wireless.  Describes  how  messages 
travel.  How  to  put  up  equipment, 
“aerials”,  “wave  lengths”,  receiving, 
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o Seals -No  Secrets 

— But  Service! 

Inspection  of  the  interior  of  any  Radio 
paratus  bearing  the  mark  : 


■eals  design  and  workmanship  fully  in  keeping 
h its  outward  appearance. 

jREBE  RADIO  apparatus  is  licensed  under  the 
ginal  Armstrong  and  Marconi  patents, 
pur  guarantee  is  absolute  and  unconditional, 
ich  instrument  must  give  satisfactory  service, 
r interest  in  the  purchaser  does  not  terminate 
h the  sale. 

Ask  your  dealer  to  show  you  our  line  of  super- 
:de  apparatus.  If  he  doesn’t  carry  it,  write 
—mentioning  his  name — for  catalogue. 

H.  GREBE  & CO.,  Inc., 

Van  Wyck  Blvd.,  Richmond  Hill,  N.Y. 
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corresponding  adjustment  made  by  having 
the  bridging  condenser  C3  a large  variable, 
or  a fixt  and  a smaller  variable,  or  a fixt 
condenser  variable  in  steps ; but  this  in- 
creases the  expense  and  complexity  of  the 
set  and  is  unnecessary.  In  connecting  up 
the  set  the  leads  from  the  tickler  may  have 
to  he  reversed,  as  the  proper  lead  must  be 
connected  to  the  plate  in  order  to  secure 
the  proper  polarity  of  feedback  and  make 
the  set  oscillate.  This  can  be  quickly  de- 
termined by  trial.  It  can  be  determined  in 
advance,  but  this  will  not  be  gone  into  here. 

THE  FIXT  CONDENSERS. 

The  fixt  condensers  C2  and  C3  are  made 
of  any  construction  or  dimensions  to  give 
the  desired  capacity.  Figure  4A  shows  a 
convenient  size  and  construction.  .The 
plates  are  of  tin,  aluminum,  copper  sheet 
or  foil ; the  dielectric  of  paraffined  paper, 
empire  cloth  (oiled  linen),  or  mica.  The 
best  mica  (and  none  but  the  best  should 
be  used)  can  be  purchased  quite  cheaply, 
either  in  large  sheets  or  already  cut  to  the 
size  given,  and  then  split  with  a knife  into 
sheets  of  about  the  stiffness  of  a thin  visit- 
ing card  (accurate  measurement  of  thick- 
ness can  be  made  with  a micrometer). 
Altho  only  trial  will  determine  the  number 
of  plates  to  use,  as  the  capacity  varies 
inversely  as  the  thickness  of  the  dielectric, 
it  may  be  stated  that  condensers  of  2 and 
2,  and  5 and  6 plates  were  required  for 
C2  and  C3  re.spectively,  to  give  capacities 
of  about  .00015  and  .004  mfd.  This  means 
that  for  C2,  alternate  plates  being  connected 
to  opposite  sides,  with  mica  between,  and 
all  the  tabs  brought  out  on  the  same  side 
being  connected  together,  2 plates  together 
on  the  left  and  2 plates  together  on  the 
right  (the  number  of  opposite  surfaces  is 
always  one  less  than  the  number  of  plates) 
were  correct;  and  for  C3,  5 on  the  left  and 
6 on  the  right.  This  means  that  the 
average  thickness  of  the  mica  must  have 
been  less  in  the  latter,  since  the  area  of 
the  latter  to  that  of  the  former  is  as  10  to  4, 
but  the  capacities  are  in  much  higher  ratio. 
If  the  mica  sheets  are  half  as  thick  they 
will  give  twice  the  capacity,  and  vice  versa. 
Trial,  however,  will  quickly  determine  the 
right  number  of  plates.  Paraffined  paper  is 
thinner  than  mica  is  usually  split,  but  is 
likely  to  cut  thru.  Aluminum  plates  are 
good,  but  copper  foil  is  better,  as  it  can 
be  soldered.  In  case  the  mica  has  been 
purchased  in  large  sheets,  the  sheets  should 
be  cut  with  sharp  shears  first  and  split 
afterwards.  The  metal  plates  can  be  cut 
with  shears,  and  the  whole  condenser 
stacked  up  conveniently  by  driving  finishing 
nails  in  a board  so  that  the  mica  sheets 
will  fit  between  them,  as  in  stacking  up  a 
transformer  core.  This  will  make  a neater 
job.  Two  strips  of  friction  tape  should  be 
laid  on  the  board  first,  or  even  four,  two 
in  each  direction,  and  the  condenser  built 
on  them.  After  the  condenser  is  finisht 
the  bottom  tapes  can  be  folded  over  and 
wound  tight,  to  remove  the  whole  from 
the  board.  It  can  then  be  wound  tightly 
with  more  tape,  or  clampt  between  pieces 
of  hard  wood  or  brass  and  dipt  in  sealing 
wax,  paraffine  or  other  insulating  com- 
pound, tho  both  clamping  and  dipping  are 
not  important  for  ordinary  purposes. 
Leads  may  be  soldered  to  the  tabs  if  they 
are  of  tin  or  copper ; or  riveted  or  twisted 
tightly  thru  holes  drilled  in  the  ends  of 
the  tabs  if  they  are  of  aluminum.  Figure 
4B  shows  another  type  of  fixt  condenser 
which  some  prefer,  wherein  the  dielectric 
and  the  plates  are  round  washers  with  a 
hole  in  the  center  thru  which  passes  a 
clamping  bolt  screwed  up  tight  against  two 
end  washers  of  thick  brass.  This  makes  a 
neat  little  condenser,  and  the  tabs  can  be 
soldered  to  switch  points  to  make  a fixt 
condenser,  variable  in  steps ; but  this  type 
is  more  difficult  to  construct. 

{To  he  concluded  in  November  issue) 
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(Continued  from  page  630) 
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The  efficacy  of  the  valve  or  modul 
shown  at  C is  approximately  like  “B,”  wl 
is  used  on  one  of  the  best  makes  of  tall 
machines.  This  mpdulator  comprise:' 
metal  base-piece,  as  shown  and  to  whic 
riveted  or  secured  a piece  of  thick  felt  al 
inch  in  thickness  and  extending  al 
to  inch  from  the  metal  all  aroi 
The  shaft  on  which  this  valve  is  moun 
passes  thru  two  tightly  fitted  brass  bushi 
or  bearings,  secured  in  the  two  side  w 
of  the  throat  of  the  amplifying  cham 
The  action  of  this  modulator  is  eviden 
the  tonal  strength  being  a minimum  w 
the  valve  is  in  the  vertical  position,  blc 
ing  off  the  chamber  completely,  and  a 
maximum  when  it  is  turned  to  the  h( 
zontal  position. 


SOUND-BOX  DETAILS. 


For  those  endeavoring  to  build  a fi 
ing  machine  as  cheaply  as  possible,  a g< 
sound-box  costs  quite  a considerable  amoi 
and  if  you  have  a lathe  or  machine  si 
facilities  you  can  build  a first  class  soui 
box  yourself,  or  have  the  necessary  pe 
machined  up  by  a machinist  at  a nomi 
cost. 

One  of  the  simplest  sound-box  desi| 
we  can  make,  can  be  constructed  frorr 
watch-case  telephone  receiver  as  shown 
Fig.  6.  A metal  hub  forms  one  of  the  b 
ways  of  joining  the  receiver,  whether 
be  metal  or  hard  rubber  composition, 
the  tone-arm  tube.  The  diafram,  either 
mica,  fiber — yes  and  tin  has  been  used 
somei  cheap  machines — is  clampt  secure 
by  the  usual  screw  cap.  Making  a n 
cap  of  metal  and  threading  it  to  fit  t 
threads  on  a metal  shell,  will  permit  y 
to  tighten  it  up,  so  as  to  hold  very  firn 
the  diafram:  this  is  one  of  the  all-importf 
things  in  phonograph  sound-boxes  if  y 
want  it  to  be  free  from  rattling  and  otf 
unwanted  noises  when  certain  notes  i 
chords  are  played,  which  noises  often  c\ 
the  symptoms  of  a loose  diafram,  even  ; 
the  best  machines. 

The  support  carrying  the  upright  p( 
for  the  pivot  screws,  which  may  be  on 
nary  binding  posts,  is  readily  bent  by  he;' 
ing  the  brass,  or  iron  stock,  it  is  to 
formed  of.  The  stylus  arm  can  be  cut  fre] 
sheet  brass  or  other  material  and  cement ! 
or  riveted  to  the  exact  center  of  the  di 
fram.  The  needle  holder  or  chuck  may 
fashioned  from  a small  binding  post,  b 
this  is  best  made,  of  course,  of  the  sha; 
shown  in  the  drawing. 

Before  going  further,  it  may  be  said  th' 
the  average  diameter,  that  is,  the  free  z’ 
brating  diameter  of  the  diafram,  in  tl 
average  phonograph  sound-box  measur 
two  inches,_  some  a little  less,  while  othe!| 
are  appreciably  greater.  The  greater  tl 
diameter,  the  lower  the  pitch  of  the  m: 
chine,  while  the  smaller  the  diameter,  tl 
higher  the  pitch.  A mica  diafram  usual 
measures  about  6 mils  or  six-thousandtl 
inch  in  thickness  and  is  held  between  rul, 
ber  gaskets  as  shown  at  Fig.  7.  The  souik 
box  design  shown  at  Fig.  7,  is  one  use 
a great  deal  among  competition  tone-arm 
and  as  will  be  seen,  it  is  very  simple  1 
make  from  brass  or  other  metal, — the  di: 
fram  being  clampt  between  rubber  gasket 
which  may  be  formed  of  the  two  pieces  c 
rubber  tubing  cut  so  as  to  exactly  mee 
end  to  end.  The  stylus  pivot  shaft  can  t 
the  tempered  steel  shaft  from  a discarde 
alarm  clock  balance-wheel.  With  a littl 
ingenuity,  the  tempered  steel  pivot  cuj 
screws  can  also  be  used,  by  mounting  thei 
in  larger  screws  which  pass  thru  the  stylu 
bearing  posts  as  shown  in  the  diagram. 

The  upper  end  of  the  stylus  arm  is  i 
some  cases,  both  riveted  and  cemented  t 
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irtUIPPED  school  of  its  kind  in  New  England, 
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ant  Marine.  Day  and  Evening  classes.  Start  any 
onday.  Illustrated  Prospectus  for  the  asking. 

EASTERN  RADIO  INSTITUTE 
I9E  Boylston  St.  Boston,  Mass. 
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2 Codes,  with  which  you 
can  Telegraph  from  house  to 
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the  diafram.  Suitable  cement  such  as  that 
used  for  repairing  china,  etc.,  can  be  ob- 
tained from  any  drug  store.  Red  sealing 
wax  is  excellent,  too. 

An  excellent  stylus  and  sound-box  is  il- 
lustrated at  Fig.  8,  and  in  the  writer’s 
opinion  it  is  one  of  the  most  desirable.  Here 
the  diafram  clamping  ring  is  simply  a cir- 
cular brass  ring  threaded  on  its  perifery 
to  fit  the  threads  which  have  been  turned 
on  the  inside  of  the  reproducer  shell,  and 
the  finer  the  threads  the  better,  as  the  pres- 
sure can  be  applied  more  firmly  and  evenly. 
To  tighten  up  the  ring  or  to  release  it,  use 
is  made  in  this  case,  of  a special  wrench 
to  be  made  for  the  purpose.  It  is  fitted  with 
from  two  to  four  steel  pins,  depending  upon 
how  many  holes  are  used  in  the  ring.  In 
the  average  phonograph  sound-box,  the  dis- 
tance between  the  diafram  and  the  surface 
of  the  inner  wall  is  about  Y inch.  Any 
soiind-box  made  like  that  at  Fig.  8,  with  a 
diafram  having  a free  vibrating  diameter 
of  about  2j4  inches,  gives  excellent  results 
and  corresponds  in  size  to  the  one  now  in 
use  on  the  writer’s  phonograph. 

Rubber  gaskets,  not  shown  around  the 
diafram  at  Fig.  8,  are  invariably  to  be  used 
to  absorb  extraneous  vibrations. 

Among  the  substances  which  have  been 
used  are  fiber,  silk  tightly  stretched,  gold- 
beateers’  skin,  Bristol-paper,  tin,  and  partic- 
ularly German  silver  which  gives  very  good 
results  indeed. 

A friend  of  the  writer’s  recently  obtained 
a patent  on  a novel  improvement  in  sound- 
boxes which  enables  any  machine  to  be  ad- 
justed as  to  pitch  for  different  ranges  of 
sound,  thus  adapting  any  given  diameter 
diafram  to  low,  medium  or  high  pitch  rec- 
ords. Briefly  explained,  it  comprises  an 
adjustable  ring  fitted  over  the  diafram  and 
reducing  its  free  vibrating  diameter ; the 
smaller  the  diameter,  the  higher  the  pitch, 
such  as  for  playing  soprano  or  tenor  se- 
lections ; while  the  larger  the  diameter  per- 
mitted, the  lower  the  pitch,  such  as  for 
playing  baritone  or  base  selections.  Finally, 
if  you  want  the  sweetest  music,  try  fiber 
needles,  or  cactus  points. 
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package  under  my  arm  when  a carriage  past 
me  in  the  Rue  Varnier  and  I heard  voices 
which  seemed  familiar.  I recognized  the 
officer  and  the  Englishman.  They  were  sit- 
ting close  together  and  laughing  boister- 
ously. 

That  aroused  my  suspicions.  At  my  hotel 
I put  on  the  pair  of  shoes  intended  for  the 
King  of  Italy  and  hurried  down  to  the  din- 
ner table.  I toucht  several  people  with  my 
toe.  But  none  of  them  showed  any  signs 
of  electric  shock.  They  merely  seemed  an- 
noyed at  my  awkwardness.  I had  to  admit 
myself  that  my  famous  shoes  were  no  more 
electric  than  any  other  shoes.  I had  been 
the  victim  of  a comedy  played  by  two  clever 
conspirators. 

My  first  impulse  was  to  make  a complaint 
to  the  police.  But  since  the  story  would 
certainly  have  raised  a laugh  at  my  expense, 
I thought  it  wiser  to  say  nothing. — New 
York  Tribune. 

EDISON  AT  TELEGRAPH  KEY 
AFTER  NINETEEN  YEARS. 

Using  a telegraph  key  for  the  first  time 
in  nineteen  years,  Thomas  A.  Edison  re- 
cently sent  from  Orange,  N.  J.,  to  a com- 
mittee of  the  Old  Time  Telegraphers  and 
Historical  Association  a message  to  be  in- 
scribed on  an  imperishable  phonographic 
disc  to  be  placed  in  the  association’s  archives 
as  a record  of  his  style  of  “sending.” 

The  last  time  Mr.  Edison  used  a tele- 
graph instrument  was  in  1901,  when  he  sent 
a message  to  Chauncey  M.  Depew  at  the 
opening  of  the  New  York  Electrical  Expo- 
sition. 
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never  were  opportunities  so  great  as  now. 
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Opportunity  Ad -lets 


You  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  ’attractive 
specials  of  the  month. 

Advertisements  in  this  section  ten  cents  a word  for  each  insertion.  Name  and  address  must  be  included  at  the  above  rate.  Cash  should 
accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6 issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted. 
Advertisements  for  the  December  issue  must  reach  us  not  later  than  October  22. 

The  Circulation  of  Science  and  Invention  is  over  150,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  236  Fulton  Street,  New  York,  N,  Y. 


Auto  Accessories, 


( Agents  W' anted — Concluded.) 


(Help  W anted — Concluded.) 


Fords  run  34  miles  per  gallon  with  our  1920 
carburetors.  Use  cheapest  gasoline  or  half  kero- 
sene. Start  easy  any  weather.  Increased  power. 
Styles  for  all  Motors.  Runs  slow  in  high  gear. 
Attach  yourself.  Big  profits  for  agents.  Money 
back  guarantee.  30  days’  trial.  Air-Friction 
Carburetor  Co.,  270  Madison  Ave.,  Dayton,  Ohio. 

Battery  Charging  Profits  $100  to  $250  clear 
monthly  with  HB  equipment.  Your  lighting  cur- 
rent or  engine  operates.  No  expense  to  you. 
Easy  payment  plan  lets  outfit  earn  own  way. 
Satisfaction  guaranteed.  Write  Roberts,  Troy, 

Ohio, 

Auto  Motor  Supplies — Buick,  Michigan,  Stod- 
dard-Dayton,  Cadillac-Overland,  E.  M.  F.  Con- 
tinental and  Buda  Motors,  all  types,  $50  each  and 
up.  Special  high-tension,  2 and  4 cylinder  mag- 
.letos  $9.50  each.  Electric  and  gas  head  lamps, 
coils,  carburetors,  air  compressors,  generators, 
starters,  etc.  Write  for  catalog.  Address  Motor 

Sales  Dept.  (12),  West  End,  Pittsburgh,  Pa. 

Tire  Agents.  Exclusive  representatives  to  use 
and  sell  the  new  Mellinger  Extra-Ply  Tires.  (No 
seconds.)  Guarantee  Bond  8,000  miles.  Whole- 
sale prices.  Sample  sections  furnished.  Mellinger 
Tire  Co.,  980  Oak,  Kansas  City,  Mo. 


Aeronautics. 


Propellers  for  Aeroplane  Propulsion,  small  pro- 
pellers for  motorcycle-driven  snow  and  ice  sleds, 
road  speedsters  and  hydroplanes;  s-foot  diame- 
ters $12,  others  in  proportion.  Hub  mountings, 
bearings,  sprockets  and  countershafts  complete, 
(irawford  Motor  and  Aeroplane  Mfgr.,  142  South 
Rampart  St.,  New  Orleans,  La. 


Automobiles 


Build  your  own  speedster  or  racing  body. 
Write  today  for  money-saving  pamphlet  showing 
different  styles.  Floege’s  System  of  Body- 
Building,  North  Chicago,  111. 


Agents  W anted. 

Agents.  Sell  our  accident  and  sickness  policies 
in  your  spare  time.  Pay  $5,000  death,  $25  weekly 
benefit.  Premium  $10  yearly.  Permanent  in- 
come from  renewals.  Easy  seller.  Liberal  com- 
mission. Insurance  Co.,  Dept.  N-i,  Newark,  N.  J. 

Something  New  and  Guaranteed.  Write  in 
metal  with  Overlin’s  Electric  Pencil.  Price  $2.75, 
postpaid  in  United  States.  ^ Dealers  wanted. 
Western  Accessories  Co.,  Artisans  Bldg.,  Pqrt- 

land.  Ore. 

Live  Agents  Wanted — In  every  city.  Handle 
our  complete  line  of  fast  selling  products.  No 
fakes  or  tricks.  Everyday  necessities.  Big 
profits.  Write  today.  Serviceable  Merchandise 
Co.,  Dept.  (B),  30  N.  Michigan  Ave.,  Chicago.  111. 

Make  $30.00  next  Saturday.  Speederator  for 
Fords  selling  like  wildfire.  Used  by  Ford  Motor 
officials.  Makes  any  Ford  run  like  a Packard. 
Stops  stalling  and  bucking.  Put  on  quick — 
instant  satisfaction.  No  holes  to  bore.  Sell  ten 
to  twelve  a day  easy.  Splendid  profits  and 
exclusive  territory.  Write  quick  for  information. 
Address  Perrin  Co.,  1047  Hayward  Bldg.,  De- 

troit,  Michigan. 

Big  Money  varnishing  floors,  woodwork,  etc.; 
$i  brings  you  directions  for  making  brilliant  oil 
varnish  at  75  cents  per  gallon.  C.  Parker,  Box 

1234,  Seattle,  Wash. 

Agents.  Big  returns,  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 

Daily  Record  Bldg.,  Baltimore,  Md. 

Agents— $40-$100  week;  free  samples;  gold  sign 
letters;  anyone  can  put  on  store  windows;  big 
demand:  liberal  offer  to  general  agents.  Metallic 

Letter  C^o.,  433-Z,  N.  Clark,  Chicago. 

How  to  Mix  50  Different  Colors;  chart,  $i  post- 
paid.  Martineks  Paint  Co.,  405  Lexington  Ave., 

New  York. 

Make  and  Sell  Your  Own  Goods.  Formulas  by 
expert  chemists.  Manufacturing  processes  and 
trade  secrets.  Write  for  formula  catalog.  Cha- 
pin Mvstic  Company,  Washington.  D.  C. 

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.  Gunmetal  Co.,  Avenue  D,  Decatur,  111. 


Big  money  and  fast  sales.  Every  owner  buys 
gold  initials  for  his  auto.  You  charge  $1.50; 
make  $1.35.  Ten  orders  daily  easy.  Write  for 
particulars  and  free  samples.  American  Mono- 

gram  Co.,  Dept.  71,  Glen  Ridge,  N.  J. 

Men— Get  into  the  wonderful  tailoring  agency 
business;  big  profits  taking  orders  and  your  own 
clothes  free.  We  furnish  fine  sample  outfit  and 
everything  free.  No  experience  needed.  Write 
today-.  Banner  Tailoring  Co.,  Dept.  759,  Chicago. 

Insyde  Tyres,  inner  armor  for  automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs; quickly  applied;  cost  little;  demand  tre- 
mendous; profits  unlimited.  Details  free.  Ameri- 
can Automobile  Accessories  Co.,  Dept.  54,  Cin- 
cinnati, Ohio. 


^uiiiiimmmiiiiiiiiiiiimtimmiiiiiiiiiimiiiiiiiiiiiiiiiiiiiijiniiiiiiuiiiiiimMiiiimuimiiiiiiiiimiiiiiminmni^ 

1 MARTINEK  PAINT  COMPANY  I 

I 405  LEXINGTON  AVENUE  I 

I NEW  YORK  I 

I August  19th,  1920.  | 

I Science  & Invention,  | 

I 236  Fxilton  Street.  = 

i New  York,  N.  Y.  | 

I Attention:  Classified  Advertising  Dept.  | 

I Gentlemen:  | 

I Please  cancel  all  existing  orders  and  sub-  | 

I stitute  ftve^  advertisements  enclosed  herewith  | 

I to  run  ‘'till  forbid.”  Charge  our  account  | 

I as  itsual.  ^ ^ I 

I With  this  increase  in  advertising  in  your  | 

I medium,  we  hardly  need  to  point  out  to  | 

I you  the  satisfactory  results  obtained.  | 

I Yoiirs  very  truly,  | 

i MARTINEK  PAINT  COMPANY.  I 

I (Signed)  LOUIS  MARTINEK.  | 

TimiiiiiniiiMmiJimnimniiMniiiiiiiiiiniiiiiiiniiniiiJimiinmimiiiiniiiiiiiiiiiiiiiiiiniiMiiitiiiiiiiimiiiiiiiiii' 


Help  fronted. 

Men — Get  into  the  wonderful  tailoring  agency 
business;  big  profits  taking  orders  and  your  own 
clothes  free.  We  furnish  fine  sample  outfit  and 
everything  free.  No  experience  needed.  Write 
today.  Banner  Tailoring  Co.,  Dept.  760,  Chicago. 

Detectives  and  Investigators  are  in  demand. 
Travel  and  earn  big  money.  Learn  this  fascinat- 
ing profession  by  home  study.  Particulars  free. 
American  School  of  Criminology,  Dept.  E,  De- 

troit,  Mich. 

Get  a Business  College  Course  at  Home.  Pre- 
pare to  earn  $100  to  $200  month.  Graduates 
placed  in  good  positions.  Details  free.  Brown’s 

Home  Study  School.  310-R,  Peoria.  111. 

Prominent  Concern  manufacturing  commercial 
radio  equipment  requires  the  services  of  aggres- 
sive, intelligent  sales  engineer.  A technical 
knowledge  of  undamped  wave  transmitters  es- 
sential. Only  those  with  selling  experience  con- 
sidered. Salary  and  commission,  also  wide  terri- 
tory for  sales  promotion  to  right  party.  State 
fullest  particulars.  Box  90,  Science  and  Inven- 

tion. 

Firemen,  Brakemen,  Baggagemen,  $i40-$2oo; 
colored  porters  by  railroads  everywhere.  Ex- 
perience unnecessary,  897  Ry.  Bureau,  East  St. 

Louis,  111. 

U.  S.  Government  wants  railway  mail  clerks. 
Men — women,  over  17.  Commence  $135  month. 
Quick  raise.  List  positions  free.  Write  imme- 
diately. Franklin  Institute,  Dept.  C-25,  Roches- 

ter,  N.  Y. 

Money  in  Mirrors.  Tells  how  to  cash  in  big. 
All  or  spare  time  making  and  resilvering  mir- 
rors. (Dur  formula  best  on  market.  Booklet 
free.  Wear  Mirror  Works,  Excelsior  Springs, 
Missouri. 

We  will  Start  You  in  the  cleaning  and  dyeing 
business.  Little  capital  needed.  Big  profits. 
Write  for  booklet.  The  Ben-Vonde  System, 

Dept.  H,  Charlotte,  N.  C. 

Mr.  Job  Hunter.  Let  me  help  you  get  that  job. 
Inside  information  by  experienced  employment 

manager.  E.  Quinn.  2448  Leland,  Chicago. 

Boys — Men.  Become  automobile  experts;  $45 
week.  Learn  while  earning.  Write  Franklin 
Institute,  Dept.  C-806,  Rochester,  N.  Y. 


a mirror  nxpert.  $3-10  a day;  spare  tii 
home  at  first;  no  capital;  we  train,  start  y 
making  and  silvering  mirrors  French  methc 
Pree  Prospectus.  W R.  Derr,  Pres.,  579  Decat 
Street,  Brooklyn,  N.  Y. 


Detectives  Earn  Big  Money.  Excellent  oppe 
tunity.  Particulars  free.  American  Detect! 
System,  1968  Broadway,  New  York. 

Secret  Service  Men  Earn  Big  Money  Travt 
easily  learned.  Write  for  our  copyrighted  boo 
let.  Johnson’s  Detective  School.  232  Sheld- 
Ave.,  Grand  Rapids,  Mich.,  Desk  A. 

Earn  $25  Weekly,  spare  time,  writing  for  new 
papers,  magazines.  Experience  unnecessary;  d 
tails  free.  Press  Syndicate,  5665  St.  Louis,  Mo 


Business  Opportunities,  1 

Men — Get^  into  the  wonderful  tailoring  agepiii 
business,  big  profits  taking  orders  and  your  ov!' 
clothes  free.  We  furnish  fine  sample  outfit  ai'| 
everything  free.  No  experience  needed.  Wrif 
today.  Banner  Tailoring  Co.,  Dept.  761,  Chicagi 

Dollar  for  Seven  Valuable  Formulas;  list,! 
cents.  Martineks  Paint  Co.,  405  Lexington  Avi' 
New  York. 1 

If  You  Want  to  Sell  or  Exchange  .your  fan! 
unimproved  land,  city  property  or  patent,  wri 
me.  John  J.  Black,  194th  St.,  Chippewa  Fall] 
Wis.  If 

Make  $30.75  Profit  on  $2.50  outfit,  gold  transf 
monograms  for  automobiles,  etc.  Free  sample! 
National,  P.  O.  Box  41-E,  Station  D,  Brookly, 
New  York.  ' 


Enter^  a new  business.  Earn  $3,000  to  $6,0 
yearly  in  professional  fees  making  and  fitting 
foot  specialty,  openings  everywhere  with  all  tl 
trade  you  can  attend  to;  easily  learned  by  am, 
one  at  home  in  a few  weeks  at  small  expensi 
90  ^rlher  capital  required;  no  goods  to  buii 
job  hunting,  soliciting  or  agency.  Address  Sfi 
phenson  Laboratory,  18  Back  Bay,  Boston,  Mas  | 
Made  $30  a Week  evenings  with  a small  Ma 
Order  Business  Home.  Free  Booklet  tells  hov 
2c  postage.  Alex  Scott,  Cohoes,  N.  Y.  

Be  Independent— We  teach  by  mail  how  i 
manufacture  unexcelled  toilet  goods.  Particular 
free.  School  of  Cosmetics,  Box  C,  Omaha,  Nel 

Patents  for  sale.  To  sell,  buy  or  obtain  patent 
write  Patent  News-309,  Washington,  D.  C. 

Turn  Your  Spare  Time  Into  Money  for  that  a{ 
paratus  you  want.  Start  a profitable,  permanet 
home  business.  Steady  weekly  income.  No  ir 
vestment  but  your  brains  and  spare,  time.  Pos 
tively  no  soliciting,  agency  proposition.  Writ 
today.  Address  Opportunity,  Box  175,  FredoniJ 


Dollars  Yearly  in  Your  Back  Yard.  No  gir 

seng,  mushroom  dope.  New  ideas.  Investigati, 
Particulars  free.  Metz,  313  East  89,  New  Yorl 
Publish  a Magazine  of  your  own  and  start  a 
advertising  agency  on  $i  capitab  Sample  mags 
zine  and  plan,  25  cents,  coin.  Lowe  Agency,  211’ 
Warren  Ave.,  Detroit,  Mich.  ! 

‘‘Money-Talks.”  The  business  magazine  put 
lished  for  progressive  people.  Send  for  sampl 
copy.  P.  O.,  Box  236-B,  Newark,  New  Jersey.  1 
3,384  Moneymaking  Pl2ms.  Formulas.  Tradf 
Secrets.  “Encyclopedia  Business  Opportunities. 
3 volumes  $1.  Ideal  Book  Shop,  5501-EV  Nort 
Robey,  Chicago. 

New  discovery!  Establish  a good,  steadj' 
profitable  business  of  your  own.  Whole  or  spar 
time.  No  canvassing  or  mail  order  propositior 
Everything  necessary  furnished.  Write  immedi 
ately.  Ferber  Company,  296-C  Broadway,  Nei 
York. 


Substantial  manufacturing  corporation  want 
capable  men  to  establish  branch  and  manag 
salesmen.  $300  to  $2,000  necessary.  Will  allow  eX' 
penses  to  Baltimore  as  explained.  Address,  Mi 
Clemmer,  603  N.  Eutaw  St.,  Baltimore,  Md. 


Breed  Canaries.  Profitable  pastime.  Particu 
lars  free.  Bird  Farm,  Lynnhaven,  Virginia. 

Unemployed  Young  Men.  Earn  $5  daily,  dis 
tributing,  collecting.  Experience  not  necessary 
Sample  outfit,  12  cents,  coin.  Business  Builders 
632  Warren  Ave.,  Detroit,  Mich. 
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HOW  PHOTOGRAPHS  ARE  TRANSMITTED  AND  RECEIVED  OVER  A TELEGRAPH  OR  TELEPHONE  WIRE. 


General  Pershing’s  Photograph 
as  Transmitted  by  the  Belin 
Telephotograph.  (It  Has  Not 
Been  Retouched.) 


Ill  transmitting,  the  cylinder  rotates  and 
an  arm  rests  upon  it  and  is  caused  slow- 
ly to  traverse  the  length  of  the  cylinder, 
exactly  like  the  needle  in  the  old-fash- 
ioned cylindrical  phonograph.  Thus  the 
arm  is  thrown  into  vibration  and  the 
vibrations  act  upon  a microphonic-type 
resistance  by  which  a varying  current  is 
caused  to  pass  over  the  telegraph  line 
connecting  the  two  stations.  This  cur- 
rent varies  in  (Continued  on  page  805) 


the  picture  or  script  to 
be  transmitted.  This  rnay 
be  a sheet  of  gelatine, 
which  has  been  so  treated 
that  the  dark  parts  of  the 
image  on  it  are  in  relief. 
It  may  be  a sheet  of  man- 
uscript so  prepared  that 
the  writing  is  in  relief. 


At  Left:  The  Perfected 
Receiving  Apparatus 
Used  in  the  Belin  Sys- 
tem of  Telephotogra- 
phy, Which  Recently 
Transmitted  Successful- 
ly Photographs  and 
Hand-writing  Over  a 

Long  Distance. 
Center  Picture  Shows 
the  Inventor  of  the 
Newly  Perfected  Tele- 
photography System,  M. 

Edouard  Belin, 


Half-tone  Reproduction  of  Film  on 
Which  General  Mangin’s  Portrait 
Was  Received  Over  the  Belin 
System,  Without  Retouching. 


duced  mechanically  at  the  sending  sta- 
tion, and  due  to  this  current  a mirror 
is  caused  to  vibrate  at  the  distant  re- 
ceiving station.  The  spot  of  light 
from  the  'mirror  is  received  on  a 
sheet  of  sensitized  paper  and  a 
photographic  reproduction  of  the  ob- 
ject at  the  distant  station  is  produced 
on  development  of  the  latent  image. 

The  transmitting  apparatus  com- 
prises a cylinder  on  which  is  mounted 


Portable  Sending  Instrument  Used  in  the  Belin 
Telephotography  System.  The  Cylindrical  Negative 
Causes  a Microphonic  Contact  to  Transmit  Im- 
pulses Over  the  Circuit  to  the  “Receiver,”  Which 
Records  the  Image  Photographically  on  the  Film, 
as  Here  Reproduced. 


Edouard  belin,  a French  in- 
ventor and  electrician,  has  in- 
vented an  apparatus  for  transmit- 
ting autographic  writing,  photo- 
graphs and  the  like,  by  what  may 
be  termed  a telegraphic  process.  In  a 
few  minutes  a photograph' or  other  design 
may  be  sent  hundreds  of  miles;  an  oc- 
currence of  any  sort  or  an  important  per- 
sonage may  be  photographed  and  the  pic- 
ture may  be  received  hundreds  of  miles 
away  inside  of  an  hour. 

To  do  this  the  inventor  uses  a varying 
electric  current,  whose  variations  are  pro- 
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“tLlh  Cemeimt  Gmei 

MOUILTOM 


Illustrating  Vividly  What  May  be  Accomplisht 
in  Building  Out  in  Relief,  With  But  One  Applica- 
tion of  the  ‘‘Cement  Gun.” 


vated  With  the  “Cement  Gun,” 
After  Covering  the  Walls  With 
Wire  Mesh  to  Support  the  Stucco. 


Using  the  “Cement  Gun”  on  the  Field  Museum 
at  Chicago.  Note  the  Difference  Between  the 
Two  Columns  at  the  Left  Which  Have  Been 
Renovated  and  Those  at  the  Right. 


imiiiiiiiiiiiiiiniiinimiiiiNiiiiNiimiiM 

Very  Rigid  and 
Desirable  Fences 
Are  Quickly  Con- 
structed From  a 
Wire  or  Wooden 
Slat  Base,  After- 
w a r d T reated 
with  the  “Ce- 
ment Gun,”  as 
Shown  in  the  Ac- 
companying Pic- 
t u r e at  the 
Right.  It  Is  Sur- 
prising  How 
Rapidly  Such  a 
Fence  or  Wall 
Can  be  Covered 
By  This  New 
Process. 


The  “Cement 
Gun"  Finds  An- 
other Role  of 
Usefulness  in 
“Tree  Surgery.” 
It  Proves  Par- 
ticularly Effica- 
cious for  Such 
Work,  as  the 
Cement  Is  Blown 
Into  the  Holes 
Under  High 
Pressure,  Mak- 
ing the  Joint 
Absolutely  Air 
and  Water 
Tight. 


During  the  war  guns  were  not 
I only  used  for  destroying  build- 
ings, but  for  erecting  them,  para- 
doxical as  this  may  sound,  and 
now  the  same  principle  is  being 
applied  to  peace-time  uses.  This  remark- 
able constructive  shooting  was  effected  by 
what  are  called  “cement  guns,”  used  to 
apply  cement  stucco  with  great  speed  and 
in  huge  volume  to  steel  or  timber  fram- 
ing covered  with  wire  network.  The  type 
of  cement  used  for  this  purpose  has  been 
appropriately  named  “gunnite.”  In  build- 
ing army  warehouses  at  various  points  a 
battery  of  “guns”  was  used,  and  as  many 
as  ten  were  sometimes  projecting  their 
sticky  missiles  at  one  time. 

The  cement  gun,  which  looks  more  like 
a fire-hose  squirting  out  a semi-liquid  mix- 
ture than  like  a gun,  consists  essentially 
of  a hopper  into  which  the  dry  cement  and 
sand,  or  other  materials,  are  placed,  a hose 
connected  to  the  bottom  of  the  hopper  thru 
which  the  dry  mixture  is  forced  by  air 
pressure,  and  a nozzle  at  the  other  end  of 
the  hose  to  which  another  hose  supplying 
water  is  attached  for  hydrating  (mixing 
with  water;  the  cement.  The  hydration 
takes  place  while  the  materials  are  all  in 
motion,  and,  leaving  the  nozzle,  the  mix- 
ture is  “shot”  upon  the  surfaces,  or  into 
inter-spaces  of  any  aggregate.  As  the  com- 
bination of  the  elements  necessary  to  pro- 
duce a plastic  product  takes  place  in  transit, 
it  will  be  seen  what  an  advantage  this  is 
in  connection  with  quick-setting  materials. 
It  not  only  obviates  the  use  of  a retardant, 
thereby  increasing  the  quality  of  the  prod- 
uct, but  materially  lessens  its  cost. 

Heretofore  the  most  serious  criticism 
that  has  been  made  concerning  jilastic  prod- 
ucts has  been  their  lack  of  uniformity,  due 
to  the  human  element  in  mixing  them  and 
in  the  methods  of  application.  It  is  a well 


known  engineering  fact,  that  the  instant 
moisture  is  brought  into  contact  with 
plastic  materials  the  initial  set,  or  crystal- 
lization, begins,  and  that  any  subsequent 
manipulation  or  handling  tends  to  disturb 
this  initial  crystallization,  thereby  weaken- 
ing the  entire  product.  The  only  way  by 
which  this  fault  could  be  corrected  would 
be  to  have  the  hydration  take  place  in  such 
a manner  that  crystallization  would  begin 
only  at  the  moment  of  the  actual  emplace- 
ment of  the  material  on  the  place  where 
it  belongs.  This  is  what  the  cement  gun 
actually  accomplishes. 

Another  advantage  claimed  for  the  gun 
is  that  only  the  amount  of  water  actually 
necessary  for  hydration  is  used,  the  mate- 
rials being  projected  with  sufficient  force 
to  expel  all  surplus  water  and  air,  and  the 
resulting  product  is  denser,  more  homogene- 
ous, and,  consequently,  more  water-proof 
than  anything  yet  attained  by  hand  or  ma- 
chine processes.  The  labor  involved  is  also 
said  to  be  considerably  less,  while  the  sav- 
ing in  time  is  so  great  that  the  total  cost 
of  making  and  applying  any  plastic  mix- 
ture by  means  of  the  gun  is  reduced  to 
a minimum. 

There  would  seem  to  be  a very  large  field 
for  the  practical  use  of  the  cement  gun. 
Foundation  work  and  water-proofing  be- 
low grade  should  be  well  adapted  to  this 
process.  As  a means  of  coating  steel  to 
prevent  rust  and  corrosion  it  should  prove 
superior  to  the  ordinary  method  of  paint- 
ing, for  a cement  coating  will  wear  much 
better  and  longer  than  one  of  paint. 

Tree  surgery  is  another  thing  that  seems 
destined  to  undergo  a revolution.  There 
are  hundreds  of  torn,  cracked  and  decay- 
ing trees  in  the  private  yards,  on  the  streets, 
and  in  the  public  parks  of  every  city  that 
could  have  their  years  of  usefulness  and 
ornament  doubled,  if  they  were  given 


proper  attention.  The  trouble  is  that  it 
doesn’t  pay  to  go  around  and  patch  them 
up  with  hand-made  cement  or  plaster,  as 
it  might  be  termed. 

In  the  case  of  fences  and  other  similar 
structures,  and  the  interior  and  exterior 
walls  of  entire  buildings,  a special  design 
of  frame  work  is  required.  This  consists 
of  a wire  mesh  of  the  required  size,  with 
a wooden  backing.  The  cement  is  shot 
upon  this  and  after  it  has  hardened  the 
wooden  backing  is  removed,  leaving  what 
is  practically  a reinforced  cement  wall. 
Such  walls  are  claimed  to  be  as  fire-proof 
as  they  can  be  made  by  any  known  method. 

In  order  to  demonstrate  this,  a small 
building  of  two-inch  by  four-inch  wood  was 
constructed.  Both  the  inside  and  outside 
were  covered  with  building  paper  and  over 
this  was  placed  a wire  mesh  reinforcement 
with  one  inch  of  cement-sand  stucco,  leav- 
ing a four-inch  air  space  between  the  walls. 
A scientifically  built  fire  was  then  allowed 
to  burn  in  it  for  fifteen  minutes,  after 
which  buckets  of  water  were  thrown  on 
the  inside  hot  walls,  with  the  residt  that 
only  a little  of  the  surface  scaled  off,  and 
not  a single  crack  developed.  The  outer 
coating  of  the  rear  wall  was  left  off  in 
order  to  determine  whether  or  not  the 
wooden  studding  would  be  affected  by  the 
heat,  and  it  was  found  to  be  not  even 
charred. 

The  cement  gun  is,  of  course,  not  adapted 
to  the  use  of  concrete,  or  other  mixtures 
in  which  coarse  gravel  or  stone  forms  one 
of  the  ingredients.  But  a solution  of  this 
problem  may  eventually  be  found  in  the 
construction  of  a “Concrete  Cannon,”  and 
future  generations  may  yet  witness  the 
unique  spectacle  of  whole  towns  literally 
“bombarrled”  into  existence  in  the  same 
length  of  time  that  it  now  requires  to  erect 
one  building  of  moderate  proportions. 


Silk  Worms  Sleep- 
ing Fourth  or  Last 
Sleep. 


By  rhcmard  EIOADILEY  temgiley 


ALMOST  everybody  knows  that  silk- 
worms  feed  on  mulberry  leaves  and, 
/ % in  some  mysterious  manner,  spin  the 
beautiful  and  delicate  threads  that 
I our  manufacturers  weave  into  such 

Ipopular  and  expensive  garments.  But  the 
mulberry  is  a little  leaf,  and  a little  leaf 
is  quickly  consumed  by  the  worm  which 
has  a truly  Gargantuan  appetite. 

If  some  “Burbank”  were  to  come  for- 
ward with  a tree  which  would  grow  a leaf 
fifteen  or  twenty  times  the  size  of  the  mul- 
berry, and  that  the  silkworms  liked  just  as 
well,  and  spun  just  as  good  silk  from  feed- 
ing on  it,  wouldn't  you  think  it  was  quite  a 
discovery  ? 

Almost  everybody  knows  that  silkworms 
spin  their  delicate  threads  around  and 
around  themselves  an  infinite  number  of 
times,  and  so  encase  themselves  in  cocoons 


Famous  Osigian  Silk  Tree  Leaf  in  Center, 
Others  Shown  are  Japanese,  Chinese,  Itaiian 
and  French.  This  Shows  the  Osigian  Siik 
Tree  Leaf  to  Be  Ten  Times  Larger  Than 
Leaves  Produced  in  Any  Other  Country 
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leaf  is  a cross  between  the  mulberry  and 
osage  orange.  The  leaf  is  almost  as  big  as 
your  hat.  The  tree,  which  is  known  as  the 
“Osigian  Silktree,”  grows  with  great  rapid- 
ity and  is 

_ ,,  , yearling  tree 

Dr.  Vartan  n r r>  r1  Ti  r p c 

K.  Osigian  \ .j11- i produces 

and  Speci  - 
mens  of 
American 
Grown  C o - 
coons  and 
Raw  Silk. 


more  tender  and  nutritious  than  those  of 
the  mulberry.  This  tenderness  causes  the 
worm  to  eat  more,  hence  the  increase  in 
quantity  of  thread.  A single  cocoon  made 
by  the  super-silkworm  will  spin  rather  more 
than  a mile  of  double  strand  silk  thread. 
The  product  of  25,000  such  cocoons  would 
reel  a thread  that  would  encircle  the  globe 
at  the  equator. 

The  development  of  the  Osigian  Silktree 
is  no  secret.  It  is  a simple  grafting  process 
and  can  he  done  by  anyone  familiar  with 
such  things.  But  the  doctor  has  the  ready- 
made super-silktree  by  the  millions  in  his 
nursery  in  New  Orleans,  which  make  it  un- 
necessary for 
farmers  going 
into  the  silk 
business  to  take 
that  trouble. 

Neither  is  the 
development  of 
the  super-silk- 
worm a secret. 
Dr.  Osigian 
sells  the  eggs 
to  anyone  car- 
in  g to  buy. 
That,  and  the 
sale  of  his  silk- 
trees,  is  his 
business.  But 


from  which  the  raw  silk  of  commerce  is 
unwound  and  skeined.  What  would  you 
think  if  some  genius  had,  by  a process  of 
domestication  and  breeding,  developed  a 
super-silkworm  which,  feeding  on  the  big 
“Burbankized”  leaves,  would  spin  a cocoon 
twice  as  large  as  an  ordinary  cocoon,  con- 
taining, of  course,  double  the  quantity  of 
silk  thread?  Wouldn’t  you  say  he  was 
“some  inventor”? 

And  once  more;  if  some  inquiring  mind 
had  worked  out  a process  of  feeding  silk- 
worms by  “doctoring”  these  big  leaves  in 
such  a way  that  the  worms  would  spin  any 
color  of  silk  desired,  wouldn’t  you  take  off 
your  hat  to  that  man? 

That  all  of  these  things  have  been  suc- 
cessfully demonstrated,  both  experimentally 
and  commercially,  is  the  claim  of  the  in- 
ventor, Dr.  Vartan  K.  Osigian,  an  Armenian 
by  birtb  tho  a naturalized  American  citizen, 
who  makes  his  home  in  New  Orleans. 

The  wonderful  tree  that  grows  this  big 


from  5 to  10  pounds  of  leaves ; a two-year- 
old,  from  15  to  25  pounds;  a three-year- 
old,  from  35  to  40  pounds,  and  when  eight 
to  twelve  years  old,  from  175  to  200  pounds. 
In  his  nursery  at  the  Crescent  City  Dr. 
Osigian  has  two  and  a half  million  of  these 
trees  planted  and  growing  which  he  sells 
to  farmers  who  want  to  go  into  sericulture. 
It  took  years  and  years  of  trial  and  experi- 
ment to  develop  this  tree  and  the  doctor 
claims  it  will  thrive  in  almost  any  soil. 

It  takes  from  seven  to  nine  pounds  of 
cocoons  made  by  the  ordinary  silkworm  to 
yield  a pound  of  raw  silk.  A pound  of  raw 
silk  can  be  spun  from  four  and  a half 
pounds  of  cocoons  made  by  Dr.  Osigian’s 
super-silkworms.  The  super-silkworm  is 
fifty  per  cent  larger  than  the  ordinary  worm 
and  the  cocoon  it  makes  is  double  the  or- 
dinary size  and  contains  twice  the  quantity 
of  silk  thread.  The  reason  for  this  is  that 
the  glands  of  the  super-silkworm  are  larger, 
and  the  “Burbankized”  leaves  are  so  much 


the  coloring  process  he  keeps  to  himself. 
He  claims  he  can  produce  eighteen  separate 
and  distinct  colors  of  silk  by  special  feeding 
of  the  worms.  I have  not  seen  eighteen, 
but  can  vouch  for  at  least  half  a dozen 
that  I have  seen.  Not  only  this,  but,  the 
doctor  tells  me,  the  progeny  of  silkworms 
producing  red,  green,  blue,  etc.,  zvill  always 
spin  threads  of  the  same  color  as  their 
parents. 

Dr.  Osigian  tells  me  he  intends  to  keep 
the  coloring  secret  to  himself  for  a while 
yet — until  he  has  proved  to  America  the 
commercial  benefit  of  this  and  his  other  in- 
ventions. “When  this  is  done,”  he  says,  “I 
will  make  it  known  as  a free  gift  to  the 
people  of  the  United  States.” 

Japan  is  the  greatest  producer  of  raw  silk 
in  the  world,  and  China  comes  next.  The 
United  States  produces  more  manufactured 
silk  than  any  other  country,  but  is  entirely 
dependent  upon  foreign  countries  for  its 
{Continued  on  page  786) 
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IN  the  September  number  the  life  and 
achievements  of  Archimedes  of  the  old- 
time  Syracuse  were  described,  and  he 
was  cited  as  the  world’s  first  great  in- 
ventor. But  now  we  come  to  a period 
between  four  and  five  hundred  years  ago, 
when  Leonardo  da  Vinci  (born  1452 — died 
1519)  did  his  historic  work.  His  father 
had  four  wives  and  a numerous  offspring, 
and  the  position  of  his  first-born,  Leonardo, 
with  the  presumably  rapid  succession  of 
stepmothers  and  half-brothers  and  half- 
sisters,  is  not  supposed  to  have  been  a very 
happy  one. 

He  entered,  as  a young  man,  the  studio 
of  the  artist  Verocchio,  who,  like  the  other 
artists  of  that  day,  was  painter  and  sculp- 
tor, and  practised  other  branches  of  more 
technical  art  as  well,  for  those  were  the 
days  of  many-sided  men.  The  story  is  told 
that  the  young  student,  Leonardo,  painted 
an  angel  in  one  of  Verocchio’s  pictures 
which  so  much  surpast  his  master’s  work 
that  Verocchio  abandoned  painting  in  color. 
This,  like  some  of  the  other  rather  vivid 
stories  in  Vasari’s  “Lives  of  the  Painters’’ 
is  possibly  fictitious;  it  is  taken  from  this 
work. 

Comparatively  few  of  Leonardo’s  pictures 
are  extant.  They  have  suffered  with  the 
passage  of  years,  or  h;  /e  entirely  disap- 
peared and  been  lost.  Y t there  are  in  ex- 
istence today  two  of  the  most  famous  pic- 
tures in  the  world,  which  are  his,  “The  Last 
Supper”  and  the  “Mona  Lisa”  or  “La  Gio- 
conda.”  The  latter,  it  will  be  remembered, 
was  stolen  from  the  Paris  museum  some 
years  ago,  taken  to  Italy  and  afterward 
restored  to  its  original  place  in  the  Salon 
Carre  in  the  Louvre. 

But  it  is  another  side  of  his  character 
and  another  class  of  his  wonderful  genius 
that  are  to  be  touched  upon  here,  for  this 
unsurpast  artist  and  sculptor  (for  such  he 
was  also)  was  one  of  the  world’s  great  in- 
ventors. His  mechanical  designs  for  all 
classes  of  machinery  antedated  by  genera- 
tions the  work  of  the  supposed  modern  in- 
ventors of  the  same  things.  There  was 
absolutely  nothing  in  the  engineering  field 
at  that  date  which  he  did  not  touch  upon. 
And  the  machines  which  he  designed  and 
left  drawn  and  commented  upon  in  his 
very  voluminous  memoirs  could  do  excel- 
lent service  in  the  shops  of  today. 

He  was  greatly  troubled  by  the  fact  that 
there  was  no  prime  motor  in  those  days. 
The  practical  steam  engine  was  not  in  use, 
altho  in  his  sketches  Leonardo  shows  the 
elements  of  a steam  engine,  which  lacks 
only  the  condenser  or  even  a jet  of  water 
to  be  periodically  injected  below  the  piston 
to  constitute  a single-acting  steam  engine. 
A jet  thus  employed,  with  simple  gear  to 
operate  it,  would  give  the  Newcomen  engine, 
which  did  good  work  in  England  for  many 
years.  This  engine  appeared  centuries  later 
than  Leonardo’s. 

Accordingly  he  used  manual  power  and 
animal  power  to  drive  his  machines.  Some- 
times it  would  be  a treadmill ; in  one  case 
an  animal  and  driver  went  up  an  inclined 
plane  and  descended  in  a platform  or  cage, 
elevator-fashion,  and  thus  drove  heavy 
mechanism. 

A number  of  his  inventions  relate  to  war. 
Much  of  his  attention  in  this  line  was  given 
to  the  construction  of  cannon  and  small 
arms — some  of  the  cannon  he  proposed  to 
build  up  barrel-fashion,  with  hoops,  because 
the  powder  of  those  days  was  far  weaker 
than  the  present  explosives.  In  his  breech- 
loading guns  the  mount  on  the  carriage  and 
the  elevating  device  in  some  cases  are  almost 
modern.  One  of  his  designs  shows  the 
screw  breech  block,  similar  to  the  present 
device. 
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In  the  War  of  1870,  the  French  brought 
into  use  the  Mitrailleuse,  a collection  of  rifle 
barrels  bunched  together,  so  as  to  discharge 
a quantity  of  small  projectiles  at  once.  But 
Leonardo  was  ahead  of  France  in  this  re- 
spect. He  arranged  his  barrels,  parallel  in 
some  constructions  and  in  other  cases  they 
were  radially  disposed,  so  as  to  cover  a 
longer  line  in  their  discharge — and  in  still 
other  cases  he  mounted  them  in  sets  on  a 
rotating  and  sometimes  on  a rocking  frame 
or  block,  so  that  one  set  after  the  other 
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could  be  brought  into  action.  He  devised 
mortars  for  discharging  bombs,  and  what 
is  represented  in  one  of  his  drawings,  is  a 
close  approach  to  shrapnel. 

In  those  days  the  walls  of  forts  were 
scaled  by  ladders,  so  he  got  up  an  arrange- 
ment to  push  the  ladders  over,  away  from 
the  wall,  so  that  they  would  fall  backward — 
undoubtedly  greatly  to  the  discomfort  of 
the  heavily  armed  soldiers  who  might  be 
attempting  to  scale  the  walls.  He  had  this 

720 


all  worked  out  in  detail,  even  to  the  se- 
curing of  the  fulcra  of  his  levers  by  a dove- 
tail arrangement  in  the  masonry.  He  also 
had  chariots  armed  with  the  most  vicious 
scythes,  armed  tortoise-like  cars  (something 
like  the  modern  tanks),  and  a treadmill  ar- 
rangenient  for  discharging  very  powerful  ' 
crossbows. 

He  also  designed  forts.  These  were 
adapted  to  withstand  the  methods  of  attack 
of  those  days,  and  are  quite  different,  for  i 
that  reason,  from  modern  designs.  j 

One  example  of  his  heavier  engineering 
machinery  is  a clamshell  dredger,  which  is  ; 
not  far  different  from  what  may  be  seen  ; 
in  use  today,  and  which  by  a very  ingenious 
arrangement  of  screws  could  be  adapted  i 
for  different  depths  of  water.  His  knowl-  j 
edge  of  the  multiplying  of  force  by  gear 
wheels  and  screws  is  excellently  shown  in 
one  of  his  presses,  which  will  produce  an 
immense  pressure — a long  lever  working  a 
small  pinion  in  its  turn,  meshing  with  a 
large  gear  wheel,  which  forces  down  the  i 
screw  of  the  press,  indicating  an  enormous  ' 
power.  In  this  line  the  printing  press, 
coming  right  on  the  track  of  Guttenberg’s 
invention  of  type,  is  shown  in  the  illustra- 
tion— almost  a reminder  of  Benjamin  1 
Franklin’s  press  of  generations  later  date. 

Then  we  find  many  other  ingenious  ma- 
chines, such  as  the  thread-cutting  machine. 
Here  we  have  lead  screws  such  as  are  in 
use  on  large  machinery,  and  the  pitch  of 
the  screw  being  cut,  is  regulated  by  the 
changing  of  the  gears  as  on  modern  lathes. 
He  has  shown  the  different  gears  lying  on 
the  floor,  and  his  machine  in  some  ways 
is  almost  more  up  to  date  than  the  modern 
lathe,  for  certainly  the  balanced  travel  of 
the  die  or  thread-cutting  tool,  with  the  two 
lead  screws,  is  a highly  perfected  type  of 
construction. 

There  are  any  number  of  minor  devices 
in  line  with  mechanics  due  to  him,  such  as 
the  lewis,  the  well-known  instrument  for 
getting  a hold  on  a block  of  stone  for  rais- 
ing it.  The  instrument  which  we  may  call 
the  “come-along”  (borrowing  an  electri- 
cian’s term)  is  termed  by  Leonardo  an  in- 
strument for  opening  a prison  from  within; 
but  the  electrician  uses  his  “come-along”  for 
the  more  peaceful  purpose  of  straining  the 
wires  taut  on  the  poles.  His  drawings  of 
chains  for  chain-drives  are  astonishingly 
modern,  and  the  chains  as  he  draws  them 
would  fit  the  modern  bicycle  or  automobile. 
He  even  investigated  the  compass  and  con- 
structed gimbels  for  keeping  the  bowl  level, 
exactly  as  they  are  used  today. 

Another  sketch  of  his  shows  a man  with 
water-shoes  gliding  on  the  surface  of  the 
water,  something  which  has  often  been 
attempted  in  recent  times. 

Flying  machines  excited  great  interest 
with  him,  and  he  made  so  many  sketches 
of  them  in  such  varied  designs  that  it  is 
merely  a question  of  choice  as  to  which  to 
reproduce.  One  of  the  most  interesting  ones 
is  really  the  helicopter,  but  outside  of  that 
fact  it  shows  an  aerial  propeller,  and  what 
has  made  the  flying  machine  a possibility 
is  an  internal-combustion  engine  and  the 
rapidly  rotating  aerial  propeller.  Leonardo 
possest  the  latter,  but  had  no  internal-com- 
bustion engine  to  turn  it. 

But  Leonardo  never  departed  from  the 
idea  of  wing-beat,  and  in  his  drawings  of 
flying  machines  the  idea  appears  that  he 
wisht  to  move  the  wings  of  the  machine 
like  a bird,  and  our  aeronautical  experts 
may  yet  succeed  in  making  this  type  of 
machine  fly. 
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Niiw' F'  «rtch  AVifStors  Aie  Testsd 
f or  A(tituc!«  Kitrtess.  An  Ingen- 
ious and  Unusual  Oevlts©  In  Use 
at  the  institute  of  A«rotet:hnique 
At  St.  Cyr,  France.  Within  This 
Tunhel-like  Affair  Aviators- (As  ; 
Well  as^ Their  Planes)  Afe  Put, 
and  Exact  Pressure  and  Ve-  # 
ioc.ity.  Conditions  Artiflcia!.-  ff 
ly  DupMcyte-t,  ( - • 


By  Means  Of  Gages  the  Reslst- 
ar.cfi  of  a Plane  or  Altitude  of 
an  Aviator  Ca«  Be  Ascertained. 
Doing  Away  With  the  Great 
..Danger , of  Death  .or  Stupor 
Caused  By  Unusually  High 
AHIiudes  When  in  Flight 


The  Curtiss  Entry  In  the  Gordon 
Bennett  Aerial  Derby.  Roland 
Roblfs,  Chief  Test  Pilot  for  tne 
Curt>a»  Co..  Is  Shown  With  the 
Plane.  The  Pfgne  Was  Especial- 
ly Designed  for , This  Race  and 
Is  Said  to  Dev-elop  a Speed  of 
20D  Milss  an  Hour. 


Washable:  Paper  Clothes  From 
Austria  Introduced  to  American 
Manufacturers.  The  Exhibit  In- 
cludes W.orkmen’^8  Suits,  Table- 
cover,  CoTlar  and  Cuffs,  Laundry- 
bag,.  Wall  Oecoration,  Twine  and 
Other  Article*,  .This  Photo  Shows 
Two  Men  - Wearing  Paeer  Suits. 
They  .Are'  Shown  Displaying  a 
Brlef-ease,  Knlftino  Sag  and 
Tacie-cioth, 


A HE»6Efn 


The,  Slew  Automatic  i^iouid  Poison  Gas 
Gtin  Now ' in  Use  in'  Paris..  .Puts  Orie 
Asleep  -At  Once,  ’ Being  •- Used  . Against 
Bandits.  In  the  Last  Few  Months  There 
Tia.ve  Been  Many  HoldwupS  fn  the:  Paris 
Streets.  .The  Latest  Terror  Has  Been 
TaxJ  Bandits  Who  Get  into  the  Taxi 
Cab#  As  Passehger#,  Suddenly  Hold  Up 
the.  Driver,  Rob  Him  and  Then  ^teal  His 
Car.  The.  Latent Protection  Against 
These  Many  Hold-pps  .1*  This  New  Gun. 
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,A  Swls»  Jnv«»ntor,  • E<r.!) 
Low«,  Who  ft  fre  e «,t ! / 
l«0$t  Att  ArrR  In  An-  At- 
cfdent,  Determined  / To 
ps^erciflime,  His  Handicap 
in  Orlvti*(fl  a Car  Bt  in- 
venttnff  & Device  Whith 
Would  Enable,  Hira  To 
.Steer  and  Run  Ah.Auio- 
^meblle  With  Perfect 


A Ford  Agent  In,  San  Fran-’ 
cisco  Built  An  Airplane  Model 
for  Advertlsino  Purposes*  It 
Is  a Ford  ChassI#  With  An 
Airplane  Body',  Wlthithe  Wings 
As  Wide  As  the  Motor  Vehf* 
cle  Law  WWi  Allow;  He  Was 
Pinched  By:  a Motorwcle  Cop, 
for  Speeding  And  Tried  - To 
Qet  Out  of  It ; By  Saying  lt- 
Was  An  Airplane  , and  Iwt 
Liable  Under  Ground  i Uaws.< 


S,  An  Imperial  Crown 
Made  instead  of 
Glittering  Gems  Out 
of  Thousands  of  in 
sects  a rt  d Butter 
flies.  The  Effect  I 
Said  To  Be  Mos: 
Colorful  and  Pleas  r 
mg  and  To  Suggest 
^..^Varied  . Colored  Pr.  ■ 
^~55:::;^!oua  Stones, 


One  Of  the  Strange  Con- 
traptlons  Recently  Shown  ^ 
at  . the  ■ MtUtary  ' Circus 
Held  In  Chicago,  Was  a 
Double- headed  Allvwer  With  An 
Engine  on  Each  End  and  So  Ar- 
ranged That  the  Two  Drivers 
Can  Go  htr  Either  Direction.  The' 
Photo  Shows  Two  Soldiers  Tak- 
ing a;  Spin. 


Frederick  Richter  HeUensteIn,  the  Inventor  of-a  New  Motor- 
lass  Glider, _.Provlng  the  Practicability  of  His  Invention  in 
Germany,  The  Speed  of  the  New  Motorless  Flying  Apparatts 
Is  pependent  on  the  Velocity  of  the  Wind, 
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exploration  of 
the  terrestrial 
crust  or  su- 
perficial layers 
of  our  globe  has  been  worked 
on  to  a surprisingly  little 
depth.  The  exact  constitu- 
tion of  our  sphere  is  uncertain ; its  spe- 
cific gravity  is  very  high  so  as  to  almost 
indicate  a metallic  nucleus.  The  possi- 
bility of  this  is  emphasized  by  the  anal- 
ysis of  meteorites,  many  of  which  are 
largely  metallic,  including  iron  as  the 
principal  constituent,  with  an  alloy  of 
nickel. 

The  temperature  of  the  interior  of 
the  globe  is  also  quite  uncertain.  The 
United  States  Geological  Survey,  in  a 
recent  bulletin,  devoted  to  the  geother- 
mal data  of  the  United  States,  gives 
the  increment  of  temperature  per  one 
hundred  feet  in  various  parts  of  the 
country,  and  it  varies  quite  widely,  in 
one  place  as  high  as  one  degree  Fah- 
renheit increase  for  21.3  feet  in  depth. 
In  another  place,  the  same  change  in 
temperature  is  produced  only  by  146 
feet  depth. 

An  old  joke  at  sea  is  to  tell  a passen- 
ger that  he  is  only  a mile  or  so  from 
land.  In  other  words,  the  ocean  is  only 
that  deep,  and  the  bottom  of  the  ocean 
is  taken  as  the  land  referred  to,  altho 
the  shore  may  be  1,500  miles  away. 

In  the  same  way  we  may  , say  that 
in  the  middle  of  winter  we  are  but 
a mile  . from  the  tropical  zone, 
probably  less,  in  the  sense  that  if 
we  go  one  mile  deep  into  the  earth 
we  would  obtain  a tropical  tem- 
perature, or  considerably  more. 

In  a paper  read  before  the  British  As- 
sociation for  the  Advancement  of  Sci- 
ence in  1904,  the  Flonorable  C.  A.  Par- 
sons proposed  that  an  exploratory  shaft 
should  be  started  to  go  down  to  a depth 
of  12  miles  in  order  that  we  might  know 
more  about  the  conditions  of  things  un- 
derground. His  idea  was  to  sink  it  in 
one-half  mile  stages,  establishing  On  each 
stage  electrical  machinery  for  hoisting 
out  the  spoil,  regulating  the  air  pressure, 
pumping  out  water,  etc. 

Descending  into  the  earth,  the  atmos- 
pheric pressure  would  increase  in  far 
more  than  direct  ratio  of  the  depth  at- 
tained. This  is  because  a mile  column  of 
air  which  on  the  earth’s  surface  repre- 
sents about  an  inch  in  the  barometric 
column  would  represent  far  more  beneath 
the  earth  because  of  the  increased  com- 
pression to  which  the  air  would  be  sub- 
jected. Therefore,  to  construct  this  shaft, 
at  every  second  or  third  mile  diaframs  in 
horizontal  positions  (dome-like  in  form) 
and  abutting  well  into  the  sides  of  the 
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shaft  would  be 
provided,  each 


provided 

equipt  with  air- 
locks, one  for  the 
admission  and 
exit  of  the  per- 
sonnel and  an- 
other for  hoisting  out 
buckets  of  earth  and 
rock  as  required.  These 
are  the  known  appliances  of  caisson 
work  which  has  been  so  much  developt 
during  the  last  decade. 

By  the  use  of  air  pumps  the  author, 
in  the  British  Association  paper,  said  that 
the  air  pressure  should  be  kept  as  low  as 
thirty  pounds  per  square  inch.  As  the 
shaft  went  down  the  temperature  would 
rise ; so  to  secure  cooling,  brine  pipes  for 
circulating  artificially  chilled  brine  would 
be  establisht  in  the  upper  portions  of  the 
chambers,  or  wherever  desired. 

The  following  table  was  submitted  by 
the  lecturer  as  giving  the  probable  cost 
for  different  depths,  the  years  required 
to  do  it,  and  the  temperatures  wh’ch 
might  be  anticipated : 

Cost  Years 

in  Dollars  to  Build 


$2,500,000 

5,500,(X)0 

9,000,000 

13.500.000 

18.500.000 
25,000,000 


Tempera- 
ture Fahr. 
122° 
152° 
182° 
212° 
242° 
272° 


Miles 
2 
4 
6 
8 
10 
12 

As  a good  example  of  the  possibility 
of  high  pressures  at  great  depths,  in  a 
recent  paper  read  before  the  British  As- 
sociation, the  results  of  calculations  of 
air  pressures  were  cited;  the  pressure  at 
66  miles  depth  in  the  earth  is  given  as 
some  24,000  atmospheres. 

The  operations  which  may  be  antici- 
pated in  sinking  a deep  shaft  are  given 
in  our  illustrations.  They  show  the  lin- 
ing constructed  of  iron  web  plates  bolted 
together,  backed  up  by  concrete,  prefer- 
ably reinforced,  one  of  the  partitions  with 
its  two  air-locks,  one  for  men  and  one 
for  spoil ; at  the  top  of  the  section  is  a 
brine  pipe  for  cooling  air,  for  it  has  been 
found  definitely  that  human  endurance 
cannot  stand  the  heat  at  a depth  of  a 
mile. 

As  soon  as  a sufficient  depth  is  ob- 
tained, there  comes  up  the  possibility  of 
utilizing  the  terrestrial  heat  as  a source 
of  power  by  what  may  be  termed  “steam 
coils,”  which  are  shown  at  the  bottom  of 
the  shaft,  into  which  water  is  pumped 
from,  above  to  be  converted  into  steam 
by  the  terrestrial  heat  and  to  drive  the 
machinery. 

The  subject  of  utilization  of  terrestrial 
heat  is  treated  in  a work  on  “The  Natu- 
ral Sources  of  Energy,”  by  Dr.  A.  H. 

Gibson,  who  believes  that 
there  will  be  trouble  in  doing 
it  on  account  of  the  low  con- 
duction of  heat  by  rock.s.  This, 
however  i.s  quite  problemaii- 
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cal,  ami  there  is  every  possibility  that  steam  hold  its  own  shape.  It  is  evident  that 
can  be  produced  if  we  once  obtain  a low  mere  support  of  the  wall  at  the  sides 
enough  depth.  The  contraction  and  expan-  twelve-mile  shaft  might  entail 
sion  of  the  long  pipes  and  tubing  are  to  be  difficulty. 

provided  for  by  long  expansion  joints  plenti-  There  is  one  peculiar  feature  to  be 
fully  placed  along  the  ptpe  lines.  encountered  in  this  operation  of  sink- 

There  would  be  apprehension  of  seismic  ing  a deep  shaft  into  the  earth.  The 
disturbances,  and  while  it  may  seem  far-  pressure  of  the  air  in  the  shaft  would 
fetched,  it  is  quite  possible  that  intense  increase  in  far  more  than  arithmetical 
radio-activity  might  be  encountered  from  ratio,  so  that  the  engineers  would  be, 
which  the  operators  would  have  to  be  pro-  as  it  were,  between  two  fires.  In 
tected  by  heavy  lead  screens.  Again,  if  the  caisson  work,  air  is  pumpt  in,  in 
temperature  was  not  high  enough  to  make  order  to  expel  water  by  its  pressure, 
steam  from  water  before  the  requisite  depth  and  when  three  atmospheres  are  ex- 
was  reached,  a sulfur  dioxide,  ether  or  gaso-  ceeded,  the  condition  in  the  caisson  is 
line  engine  could  be  employed.  This  would  very  severe  for  the  workman ; but 
mean  low  efficiency,  but  if  it  were  possible  in  our  deep  shaft,  without  any  pumping  in 
to  really  draw  upon  the  terrestrial  heat  the  of  air,  the  air  pressure  will  increase,  so 
efficiency  would  be  quite  a side  issue.  that  if  the  great  depths  thought  of  by 

In  one  of  the  illustrations  we  show  what  Mr.  Parsons  were  attained,  the  problem 
may  be  termed  a possibility,  the  heating  of  would  be  not  to  maintain  pressure  in  the 
a house  by  terrestrial  heat.  Cold  water  de-  different  chambers,  but  rather  to  dimmish 
scends  thru  a pipe  coated  with  asbestos  com-  it.  But  this  again  would  involve  the  admis- 
positipn  to  a heating  chamber  at  the  bottom  sion  of  water,  as  the  atmospheric  pressure 
of  a deep  shaft.  It  is  here  warmed  and  by  would  be  reduced.  If  the  water  pressure 
thermo-syphonic  action  ascends  thru  another  in  the  rock  and  sand  of  the  earth  at  these 
asbestos  coated  pipe  so  as  to  force  a flood  depths  had  any  reference  to  its  hydraulic 
o^  hot  water  into  the  house.  head,  as  represented  by  the  distance  from 

Variations  of  this  method  could  be  intro-  the  earth's  surface,  the  pressure  would  be 
duced  by  circulating  steam  in  the  same  way  so  tremendous  that  air  pressure  could  not 
so  as  to  get  a steam  heating  apparatus.  cope  with  it,  without  exceeding  many  times 

Should  quicksand  or  very  wet  ground  be  the  power  of  human  endurance.  Roughly- 
encountered,  the  well-known  freezing  proc-  speaking,  a head  of  two  feet  of  water  repre- 
ess  would  be  available  to  freeze  a zone,  so  sents  a pound  pressure,  so  that  a mile  of 
as  to  exclude  water  and  enable  the  treacher-  water  would  represent  about  150  atmos- 
ous  soil  to  be  treated  as  rock  until  the  lining  pheres. 

was  in  place.  It  is  perfectly  true  that  in  mines,  no  such 

A depth  of  7,579  feet  is  the  greatest  that  trouble  is  experienced  because  when  water 
has  been  attained  by  man,  and  this  was  by  enters,  it  is  pumpt  out ; but  if  we  imagine 
drilling,  so  that  the  well  had  a diameter  of  a closed  chamber,  miles  down  in  the  earth, 
but  a few  inches.  No  law  explaining  the  in-  under  pressure  differing  not  widely  from  the 
crease  of  temperature  w'ith  depth  has  yet  hydraulic  head,  and  with  a large  flow  of 
been  discovered.  In  the  wells  in  which  tests  water  into  it,  the  maintenance  of  living  con- 
have  been  made  168.6  degrees  F.  have  been  ditions  within  that  chamber  might  be  very 
found  at  a depth  of  7,500  feet  It  is  (in  difficult. 

round  numbers)  44  degrees  short  of  boiling.  .Mlusion  has  been  made  to  the  possibility 
The  well  that  attained  this  depth,  the  Lake  of  manifestations  of  radio-activity.  The 
Well,  West  Virginia,  collapsed  at  the  hot-  great  benefit  attributed  to  natural  mineral 
tom  where  it  had  been  left 
unlined,  reliance  being  placed 
on  the  nat- 
ural rock  to 


The  House  Owner 
of  Tomorrow  May 
Not  Have  to  Worry 
About  the  High  Cost 
of  Coal,  Coke  or 
Any  Other  Fuel 
Now  Burned  by  City 
or  Suburban  Dwell- 
ers, If  the  Dream 
of  the  Hon.  C.  A. 
Parsons,  the  Emi- 
nent British  Scien- 
tist Is  Realized.  He 
Proposes  to  Sink  a 
Shaft  Sufficiently 
Deep  Into  the  Earth, 
to  Obtain  a High 
Enough  Tempera- 
ture to  Heat  Water 
or  to  Obtain  Steam 
for  Heating  and 
Power  Developing 
Purposes.  It  Will 
Probably  Be  a Com- 
monplace Matter 
Shortly  to  Sink  a 
Shaft  Into  the 
Bowels  of  Our  Earth- 
by  Means  of  Which 
to  O 1 1 i I z e the 
Earth’s  Heat  for 
Supplying  Hot 
Water  for  the  Heat- 
ing System  as  Here 
Shown. 


QUICK  SAI^  IS  FROZENAND  CHOPPED  OUT 


Above  We  See  How  Water  Forced 
Downward  Into  the  Heating  Colls,  Placed 
PoAlbly  Several  Miles  Below  the  Surface 
of  the  Earth,  Is  Changed  Into  High 
Pressure  Steam  Which  Is  Carried  Up- 
«rard  to  Hugo  Electric  Generating  Units,  the  Power  To  Be  Distributed  Over  Great  Areas 
by  Meant  of  High  Voltage  Transmission  Lines.  .The  Lower  Figure  Shows  Men  Working 
on  the  Shaft  Construction  at  Great  Depths  by  Freezing  the  Quicksand  and  Working  Under 
Air  Preisur*  as  in  Building  River  Tunnels. 


water,  and  which  benelit  in  tlie  popular  con- 
ception at  least  is  not  present  in  artificial 
mineral  water,  has  been  a,ttributed  to  the 
presence  in  it,  of  radio-active  substances, 
so  that  when  the  water  is  imbibed,  emana- 
tions may  be  taken  into  the  system  along 
with  it.  The  presence  of  this  radio-activity- 
in  spring  water  definitely  indicates  the  pres- 
ence of  radio-activity  in  the  crust  of  the 
earth.  Therefore  it  is  not  going  too  far 
to  indulge  in  the  supposition  that  the  phe- 
nomenon may  be  encountered  at  relatively 
high  intensity,  as  unknown  subterranean 
strata  are  penetrated. 

As  we  talk  of  the  exhaustion  of  oil  and 
coal,  the  most  striking  feature  is  the  small 
depth  of  the  earth’s  crust’  which  we  have 
been  able  to  exploit, — and  it  is  quite  pos- 
sible that  the  Parsons  deep  shaft  might  re- 
veal sources  of  coal  and  oil  unknown  to 
us.  But  it  seems  probable  that  the  presence 
of  carboniferous  substances  is  not  to  he 
looked  for  or  anticipated  at  depths  exceed- 
ing two  miles,  althd  in  our  ignorance  of  the 
conditions,  we  do  not  know  how  deep  down 
what  we  may  term  geologic  ages  may  have 
formed  their  deposits  on  the  earth’s  surface. 

Little  has  been  said  about  the  lateral  pres- 
sure of  the  rocks  and  it  is  far  from  certain 
that  rock  may  not  be  encountered  of  so 
, friable  a nature  as  to  threaten  to  crush  in 
the  sides  of  the  strongest  shaft  which  could 
be  constructed.  The  whole  subject  of  these 
uncertainties,  possibilities  and  difficulties, 
would  be  worthy  of  treatment  by  a Jules 
Verne  or  a Rider  Haggard. 

Certain  it  is  that  the  engineers  of  today 
are  quite  capable  of  sinking  a shaft  down 
into  the  earth  far  deeper  than. any  so  far 
constructed.  It  is  only  a few  years  since 
under-river  tunnels  were  looked  at  with 
awe,  even  by  engineers.  Now  they  are 
inatl'i  matically  designed  and  constructed. 


MJT,  rrmgie  uiscusses  l^ile 

By  JOHN  DE  QUER 

“ TT  IFE  is  an  electrical  phenomenon,”  know  what  life  is  until  we  know  what  mat-  ated  with  a charged  body  or  a live  wire 

» I said  Dr.  Pringle  m reply  to  my  ter  is.  for  life  and  matter  are  interdepend-  It  is  in  what  happens  in  this  vacuum  tube' 

M j question  as  to  vyhat  he  considered  ent,  They  are  in  themselves  not  basic,  but  or  in  the  blue  flame  which  just  now  leapt 

lire  to  be,  ft  is,  as  must  be  evi-  effects  of  antecedent  causes.  The  answer  between  these  two  poles,  that  we  must  look 

dent  to  every  one,  a manifestation  to  either  the  question,  What  is  Life?  or  for  the  doorway  beyond  which  lies  the 

of  energy—a  mode  of  motion,  so  to  speak.”  What  is  Matter?  in  the  present  state  of  our  source  of  all  phenomena,  material  and 
He  leaned  back  in  h)s  office  chair  and  knowledge  can  be  answered  only  specula-  dynamic. 

watched  the  ringlets  of  smoke  from  his  tiyely.  It  is  my  opinion  that  scientists  will  “In  order  that  we  may  come  to  a rational 
cigar  float  away  toward  the  ceiling.  In  a have  to  cease  their  quest  for  an  explanation  understanding  anent  the  problem  of  life  I 
tew  moments  he  continued:  'Yes,  that  js  of  life  in  the  domain  of  chemistry  and  me-  would  suggest  that  we  begin  our  investiga- 

It.  a mode  of  motion,  akin  to  light,  heat,  chanics,  for  this  search  has  so  far  been  tion  at  either  the  lowest  depths  or  the  high-  i 
electricity,  magnetisrn,  gravitation,  attrac-  fruitless  and  for  the  very  good  reason  that  est  peak  which  science  has  reached  in  its  ' 
tion  and  repulsion ; it  is,  an  as  not  yet  under-  life  is  associated  with  matter  in  a way  not  quest  after  the  ultimate  truth  concerning  the 
stood,  co-minghng  of  atomic  matter,  and  unlike  that  hy  which  electricity  is  associ-  physical  universe, 


‘‘i-ie  Walked  Across  thS 
Room  to  His  Aquarium> 
and  Presently  Returned 
With  a Large  Living 

Frog.  Holding  the  Web  Of  the  Creature’s  Foot.  He  Showed  Me 
Its  Blood  Corpuscles  Trailing  After  One  Another  In  Perfect  Chains 


® 19i!0  by  Science  t Invention 

Thru  Its  Capillary 
Structure*.  ‘Like 
the  Granules,’  Said 
He,  'It  Looks  As 
If  They  Might  Be 
a Sort  Of  Secon- 
_ _ ^ dary  Generator, — 

These  Blood  Cells.  They  Are  Cutting  Magnetism,  Making  Elec- 
trons— That’s  the  Business  Of  Living.  Life  Is  the  Process  of 
Generating  That  Particular  Series  Of  Electrical  Phenomena  Which 
Enables  An  Organism  To  Survive.’  . . .” 


! 


what,  for  want  of  a better  name,  may  be 
called  the  proto-material  forces.”  He 
paused  in  his  conversation,  whirled  leisurely 
around  and  pulled  a switch  on  a powerful 
electric  transformer  connected  with  an  X- 
ray  apparatus.  A buzzing  noise  was  the 
result.  A few  minutes  later  he  closed  an- 
other switch  and  a blue  flame,  or  spark, 
leapt  across  a gap  between  two  poles  six 
inches  apart.  He  let  it  flash  until  a pungent 
smell  reached  our  nostrils.  ‘‘Smell  that  ?” 
he  asked,  and  then,  answering  his  own  ques- 
tion, he  said.  “That  is  tri-atomic  oxygen, 
commonly  called  ozone.  It  is  due  to  a re- 
combination of  the  oxygen  atoms  in  the 
air,  consequent  upon  a stream  of  electrons 
or,  as  they  might  be  called,  ^ther  vortices, 
passing  thru  it.” 

Running  his  fingers  meditatively  thru  his 
hair  and  methodically  flicking  the  ashes 
from  his  cigar,  he  continued:  “I  have 

come  to  the  conclusion  that  we  will  never 


iiiiiMMimiimiiimitiKmiimimmimiMiiiiimHiiiiiiimiMiiiiiinimmiimiiimmniiMiimuiumiiitimiiHiiii!: 

I have  in  the  past  publisht  | 

I ® good  many  scientific  stories  J 

I which  not  only  have  been  a | 

I source  of  enjoyment  to  our  readers,  i 

I but  which  have  instructed  them  as  | 

I welL  I 

I In  the  present  story,  Mr.  DeQuer  | 
I has  managed  to  put  into  his  story  an  | 

I unusual  amount  of  scientific  wealth  | 

I that  will  be  greatly  enjoyed  by  every-  | 

I one  in  quest  of  scientific  knowledge.  | 

I As  a matter  of  fact,  Mr.  DeQuer  | 
I has  come  closer  to  explaining  in  popu-  | 

I lar  language  what  electricity  really  is  | 

I than  any  writer  we  know  of.  | 

I While  we  personally  do  not  en-  I 
I dorse  Mr.  DeQuer’s  explanation  of  1 

I life,  we  think  our  readers  neverthe-  | 

I less  will  find  the  story  highly  inter-  | 

I e sting. — Editor.  | 


‘>HmiminMiimMiii 


MiiiiiiiiniiiiiiiiMiiiiiiumiiimniimiiimiMmiiiimiiimmiuiiiimmiiriiimimiiiitiiiiir; 
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“The  heights  are  approached  by  ascend- 
ing the  follovying  steps.  First,  we  deal  with 
solids  at  ordinary  temperatures.  Notice,  I 
say  ordinary  temperatures,  for  if  we  reduce 
the  temperature,  we  follow  the  descending 
scale  in  which  water  solidifies  into  ice  and 
ultimately  air  becomes  fluid  and  perhaps,  as 
we  approach  absolute  zero,  solid.  But  we 
are  discussing  the  ascending  scale.  When 
we  increase  ordinary  temperature  but  a few 
degrees,  water  turns  to  vapor  and  ultimately 
to  gas.  Increase  the  temperature  still  more 
and  one  after  another  the  metals  liquefy 
and  ultimately,  if  the  temperature  is  still 
further  increased,  volatilize  and  become  gas. 
This  law  is  like  that  of  the  Medes  and  the 
Persians,  unalterable.  It  postulates  that  the 
physical  state  of  matter,  whether 
liquid  or, gaseous,  depends  upon  tentpijS'a- 
ture.  Many  concrete  things  in  nature  obey 
this  law.  Such  have  their  melting,  boiling, 
(Continued  on  page  793) 


Sea  Breezes  Electrically  Produced  By  An  Alarm 
Clock  and  An  Electric  Fan  Make  One  Especially 
Happy  and  Agreeable  the  Remainder  of  the  Day., 


Not  Pleasant,  But  JSurely  Effective,  Is  the  Vibrator 
Method  Of  Awaken  ng — a Clock  Attached  Properly 
To  An  Electric  Vibrator  Which  Is  Clanmed  To  the 
Bed  Will  Waken  the  Most  Scandinavian  Farm  Hand. 


110  VOLT  LAMP  SOCKET 


GONG  — 
REMOVED, 


ATTACH 

PLUG 


BRASS 

CONTACTS 


ELECTRIC  FAN  OR 
OTHER  DEVICE  '■ 


The  Sense  of  Smell  Is  An  Ideal  Route  By  Which 
To  Waken.  A Clock  Properly  Connected  to  the 
House  Current  and  Also  To  Incense  Colls,  May 
Be  Electrically  Started  In  the  Mornirg  So  That 
One  Is  Wakened  Bv  H<«  Favorite  Incense. 


Let  Music  Waken  You  By  Attaching  To  the  Phono 
graph  This  Little  Clock.  It  Has  An  Arm  Which  Re 
leases  the  Record  At  a Predetermined  Time. 


An  Electric  Light  Thrown  In  the  Eyes  Is  “a 
Pleasant  Way  of  Being  Awakened.  A Little 
Clock  Can  Be  Easily  Connected  To  the  Light. 
For  Night  Nurses,  This  Method  Is  Especially 
Good,  As  There  Is  No  Noise  In  Connection  With 
It  To  Awaken  the  Patient. 


727 


RESCUE  OF  THE  S-5 


the  steamer  ALANTMUS" 
SIGHTS  THE  “SHIRT* 
SIGNAL  AND  BULK 


THE’ALANTHUS’ 
MAKES  FAST  TO  , 
*5S"  FLIES  DIS- 
TRESS SIGNALS,  AND, 
IS  SEEN  BY  THE  I 
5TEAM5HIP"GEN.  fi 
GOETHALS"  ^ 


rJrS'Ji'j' 


GENEI^L  GOETHALS 
RADIOBFOR  HELP. 


TMC  CR^W  IS  RESCUED 


U.S.S.'OHIO'TOWED 
S-S.  LATTER  AFT» 
WARD  SUNK. 


EUECrRH; 
■4NO  GAS 

uaHra 


, Tfit^PHONETOGue  9ELAW 

'W^/ATe«rT^GrH 


/^tmwiATic  t 
,OAS ' ■ f 

©EHfHATOR. 

lePEHATeD^ 
BY  WATER 


‘AUTOMATie 
SELF  REELING 
CABLE. ' 


ELECTRIC  LIGHTANO 
TELEPHONE  CABLES 
BOUND  WITH  STEEL 
CABLE 


water-tight 

PARTITIOWS  ANi? 
POORS  FORMING, 
8ULKHEA0S 


STORA0C  BATTERltSTi'* 
MAKING  GAS  . 


REGULAR 
SLOW  DIVE 


'SUB"  functioned  ('^PJ?OfERLY 
AND  UPENDED  IN  THE  ocean  SOTTOM 


crash,  DIVE 
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LIEUT.-COMMANDER  CHARLES  M. 
COOKE,  commander  of  the  ill-fated 
“S-5,”  the  submarine  in  which  he  and 
-^his  crew  were  imprisoned  for  thirty- 
seven  hours  at  the  bottom  of  the  sea 
off  the  Delaware  Capes,  gave  the  following 
vivid  account  of  the  disaster ; 

“We  left  Boston  on  what  was  to  be  a 
seventy-two-hour  endurance  run  to  Balti- 
more. On  Wednesday,  shortly  after  noon, 
in  the  ordinary  routine  of  practise,  the 
signal  was  given  for  a crash  dive.  We 
were  about  fifty-five  miles  east  by  south 
of  the  Delaware  Capes.  The  “S-5”  is  to  be 
suddenly  submerged. 

“The  tanks  were  flooded,  elevating  rud- 
ders set  at  a slight  diving  angle  and  we 
commenced  the  dive.  The  vessel  seemed  to 
take  to  her  new  incliimtion  with  more  than 
usual  speed.  In  a moment  one  of  the  men 
from  forward  ran  into  the  central  com- 
partment and  reported  the  torpedo  com- 
partment was  flooding.  Water  had  also 
been  made  from  overhead  aft,  and  I real- 
ized that  the  forward  induction  vent  had 
not  been  closed  when  we  submerged  and 
that  we  were  being  flooded  thru  the  ship’s 
ventilating  system. 

“I  gave  orders  to  close  the  valve,  but 
attempts  to  do  this  had  already  failed, 
the  volume  of  water  entering  preventing 
the  men  from  operating  it. 

“This  all  was  a matter  of  very  few  sec- 
onds. 

“The  vessel  now  inclined  at  a steep 
angles,  despite  the  rudders  being  put  at 
‘hard  rise,’  and  in  another  moment  the 
bow  struck  bottom  with  a shudder  that 
ran  thru  the  ship.  The  conning  tower 
depth  gage  showed  170  feet. 

“The  men  under  Chief  Gunner’s  Mate 
Fox  were  ordered  from  the  torpedo  com- 
partment and  the  bulkhead  doors  between 
that  and  the  battery  compartment  next  aft 
was  secured.  There  was  already  consid- 
erable water  in  this  second  compartment. 

“Several  tons  of  water  rushed  forward 
against  the  forward  bulkhead  and  also  what 
loose  gear  there  was  dropt  down  about  us 
in  an  indiscriminate  heap.  The  door  be- 
tween the  central  control  compartment  and 
the  engine  room  had  been  closed,  separat- 
ing the  engineering  force  and  Lieutenant 
Grisham.  The  main  pumps  of  the  vessel 
were  now  put  to  work,  but  owing  to  the 
angle  of  the  vessel,  the  gear  about  the  suc- 
tions and  other  causes  they  availed  noth- 
ing. 

1 

STORAGE  BATTERY  CAUSES  CHLORIN  GAS 
FUMES, 

“The  inclination  of  the  vessel  caused  the 
electrolyte  solution  to  pour  from  the  bat- 
tery jars,  and  this,  now  mingling  with  the 
salt  water  rolling  about  the  battery  com- 
partment, began  to  generate  strong  chlorin 
gas  fumes  which  began  to  smoke  and  gag 
the  men  in  that  compartment  and  with  me.” 
Professor  T.  O’Conor  Sloane  thus  ex- 
plains the  action  whereby  poisonous  gas 
was  produced  on  the  submarine  “S-5.” 
“The  batteries  on  the  submarine  ‘S-5’  were 
lead  plate  storage  batteries.  In  the  charg- 
ing process  the  positive  plate  becomes 
coated  with  lead  peroxide,  produced,  as  bat- 
teries are  now  made,  from  the  paste  of 
lower  lead  oxides,  which  is  applied  to  the 
plate  in  the  process  of  construction. 

“In  the  forming  and  in  the  subsequent 
charging,  the  lower  lead  oxides  on  the  posi- 
tive plhte  are  changed  to  the  higher  oxide, 
the  peroxide,  Pb02,  and  the  plate  assumes 
a chocolate  color.  Lead  peroxide  has  two 
atbms  of  oxygen  in  the  molecule,  where 
the  protoxide  or  litharge  has  but  one. 


Filled 


“If  hydrochloric  acid  reacts  upon  lead 
peroxide,  chlorin  is  set  free  with  the  for- 
mation of  lead  chlorid;  the  liberation  of 
free  chlorin  is  due  to  the  extra  atom  of 
oxygen  in  the  lead  peroxide  molecule. 
When  sea-water  gets  into  a lead  plate 
storage  battery  the  sulfuric  acid  reacts 
upon  the  salt  (sodium  chlorid)  in  the  water 
forming  sodium  sulfate  and  setting 
free  hydrochloric  acid.  This  reacts  as  de- 
scribed above,  and  chlorin,  an  irritant  dead- 
ly gas  of  intolerable  odor  is  generated. 
A small  percentage  makes  air  non-respir- 
able.  It  can  be  guarded  against  by  gas 
masks.  Chlorin  was  one  of  the  first  poison 
gases  used  in  the  World  War. 

“In  charging  a storage  battery,  hydro- 
gen gas  is  evolved,  especially  in  the  latter 
stages  of  the  charging.  Not  only  does  this 
evolution  affect  the  atmosphere  by  carry- 
ing sulfuric  acid  spray  into  it  as  the 
bubbles  burst,  making  it  very  irritating, 
but  if  enough  gas  is  evolved  with  insuffi- 
cient ventilation,  an  explosive  mixture  of 
air  and  hydrogen  is  formed,  which  will  be 
exploded  by  a lighted  match  or  other 
flame. 

“There  have  been  some  very  bad  ex- 
plosions on  submarines  due  to  this  cause. 

“In  the  submerged  submarine  ‘S-5’  the 
crew  suffered  from  chlorin  gas  and  seem 
to  have  had  no  provision  against  it  effects.” 

Commander  Cooke  continues; 

“The  battery  compartment  was  aban- 
doned, the  water-tight  door  closed  and 
efforts  bent  to  open  the  engine  room  door 
against  this  head  of  water.  We  were  in 
speaking  communication  with  the  after  part 
of  the  vessel  and  with  the  co-operation  of 
the  engine  room  force  the  door  was  pusht 
open,  several  tons  of  water  pouring  down 
over  the  men  in  the  central  control  room. 

“This  was  several  hours  after  the  ac- 
cident, and  thru  the  good  work  of  elec- 
tricians the  lights,  tho  diming,  were  still 
in  commission.  The  men  were  all  moved 
aft,  which  meant  climbing  hand  over  hand 
thru  the  ship,  and  the  engine  room  door 
•was  again  secured,  shutting  off  the  flow 
of  deadly  chlorin  gas,  and  placing  the 
whole  crew  in  the  three  after  apartments ; 
the  engine  room,  the  electric  motor  room 
and  the  tiller  compartment  at  the  extreme 
stern. 

“Knowing  the  depth  of  the  water,  I as- 
sumed there  might  be  a reasonable  chance 
of  the  ship’s  stern  protruding  above  the 
surface,  and,  with  that  in  view,  the  out- 
side skin  of  the  vessel  was  carefully 
sounded.  We  heard  the  waves  lapping  the 
side  a few  feet  from  the  stern,  and  to 
prove  our  conclusion  got  a breast  drill  and 
a small  bit  and  drilled  an  eighth-inch  hole. 

“All  our  strength  was  then  directed  to 
cutting  out  a hole  thru  the  skin  of  the 
vessel  with  the  tools  at  our  command. 
Breast  drills  and  ratchet  drills  were 
brought  up  from  the  engine  room,  and 
in  the  narrow  space  of  the  tiller  room  the 
men  fought  like  heroes  for  their  freedom 
and  lives. 

ELECTRIC  DRILL  SHOCKS  CREW. 

“To  expedite  the  work,  to  which  had 
been  added  cold  chisels,  hack-saws  and 
hammers,  a heavy  electric  drill,  boring  a 
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three-eighths-inch  hole,  was  brought  into 
play.  The  men  were  all  in  soaking  cloth- 
ing and  all  of  the  power  circuits  that  still 
worked  were  badly  grounded. 

“When  the  current  was  turned  on  the 
drill  a large  part  of  the  power  past  thru 
the  body  of  the  man  operating  it,  knot- 
ting his  muscles,  binding  his  arms  to  his 
side  and  subjecting  him  to  excruciating 
agony.  The  men  did  not  falter,  one  after 
another  taking  up  the  slow  work,  and  held 
in  his  place  by  companions.  This  drill 
bored  only  four  holes,  working  all  Wednes- 
day night.  They  were  cut  thru  by  saws 
without  handles  from  one  to  another. 

“At  dawn  Thursday  as  I worked  at  the 
hole,  I saw  a vessel  pass  some  distance  off, 
but  did  not  notify  the  men,  as  it  would 
have  done  no  good.  By  that  time  we 
had  a jagged  triangular  hole  some  six 
inches  by  five,  shaped  not  unlike  a high 
shoe  cut  thru  the  ship’s  skin. 

“The  men  were  by  this  time  almost  ex- 
hausted and,  due  to  the  vitiated  air,  could 
work  only  in  one  or  two-minute  shifts  at 
the  hole.  Work  was  kept  on,  however,  and 
a watch  at  the  same  time  was  kept  for 
ships,  two  more  of  which  past  in  the 
morning,  but  too  far  away  to  notice  us 
for  more  than  a piece  of  floating  wreckage 
if  they  saw  us  at  all.  The  hole  did  not 
relieve  the  bad  air,  very  little  air  coming 
in,  the  bad  air  merely  passing  out. 

PIECE  OF  CLOTH  THE  SIGNAL  THAT 
BROUGHT  HELP. 

“A  sailor’s  undershirt  was  rigged  on  to 
a length  of  brass  pipe  and  put  out  thru 
the  hole  as  an  improvised  distress  signal. 
Toward  noon  a vessel  appeared  nearer  and 
nearer,  and  our  shirt  was  waved  vigorous- 
ly, using  the  pipe  as  a lever  and  the  hole 
as  a fulcrum.  The  ship  moved  toward  us, 
apparently  to  investigate  us,  and  as  she 
neared  I pulled  the  signal  violently  in 
and  out  and  finally  shouted  with  all  the 
strength  that  remained.  The  ship,  which 
afterward  proved  to  be  the  Alanthus,  came 
quite  close,  changed  course  suddenly  and 
finally  past  out  of  sight  ahead. 

“After  what  seemed  an  interminable 
length  of  discouraging  wait  the  Alanthus 
again  appeared  quite  close  and  around  our 
stern  and  the  men’s  spirit  revived.  Pres-- 
ently  we  got  a hail  which  we  answered,  and 
a boat  came  alongside.  I talked  to  the 
men  thru  the  hole  and  told  them  our  situa- 
tion. 

“They  brought  water  in  buckets  from  the 
Alanthtis  which  was  poured  thru  the  hole 
with  a funnel  and  caught  by  us  inside.  The 
Alanthus  then  crept  up  close  to  us  and 
Captain  E.  C.  Johnson  assured  our  upright 
position  by  making  cables  fast  to  our  stern 
which  were  drawn  up  tight. 

FRESH  AIR  PUMPT  IN  THRU  HOSE. 

“A  wash-deck  hose  was  raised  to  one  of 
his  deck  pumps,  led  thru  the  hole  and 
forced  pure  air  down  to  us.  This  in  a 
short  time  had  a revivifying  effect  on  the 
men  who  at  this  time  had  had  nothing  to 
eat  or  drink  in  about  twenty-eight  hours. 

“A  staging  was  floated  alongside  our 
stern  and  the  Alanthus  attacked  us  from 
the  outside  with  what  meagre  tools  she 
had  for  that  work.  Then  the  Pan-Ameri- 
can liner  General  George  Goefhals  came 
up  and  reinforced  the  Alanthus.  Chief 
Engineer  W.  R.  Grace  of  the  Goethals 
brought  over  cold  chisels,  drills  and  ham- 
mers. This  was  Thursday  evening. 

“Mr.  Grace  worked  himTelf  at  breast 
drills  and  chisels  continuously  for  eight 
{Continued  on  pagQ  786) 


Fig.  2.  This  Shows  the  Rear  View  of  the 
Giant  Camera  With  the  Half-tone  Screen  in 
Position  Ready  to  Photograph  the  Subject,  but 
Without  Platehoider. 


Fig.  I.  Enlarged  Section  of  a Half- 
tone  Screen  Placed  in  Front  of  the  Pho- 
tographic Plate  to  Break  Up  the  Picture 
Into  the  Dots  Composing  Half-tones^ 


This  Shows  a Microscope  En- 
of  a Section  of  a Half-tone 
Negative. 


Fur.  I-A. 
I.iigement 


Fig  5 Showing  the  Operator  in  the  Aot 
of  Laying  Sersitive  Copper  Piate  on  the  Photo 
Neoative.  The  Two  Are  Flrmiy  Established  in 
Contact  by  a Vacuum  Pump. 


Fig.  3.  View  of  Front  of  Camera  Taking  One 
of  the  Color  Negatives  of  the  Present  Cover 
Subject.  A Prism  is  Used  to  Reverse  the 
Image. 


Fig.  4.  A General  View  of  the  Vacuum 
Printing  Frame  for  Holding  the  Object,  and 
Eiectric  Lamp  in  Operation  Making  the 
Print. 
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This  should  be  an  absorbing  sub- 
ject to  all  who  are  interested  in 
Art  and  Science.  Thousands  of 
people  buy  magazines  month  after 
month  and  look  at  the  beautiful  cov- 
ers, but  very  few  know  what  process 
is  necessary  to  produce  a million  copies  for 
an  issue  and  all  exactly  alike. 

THE  CONCEPTION  OF  THE  COVER  DESIGN. 

The  first  conception  of  a magazine  cover 
is  evolved  from  the  mind  of  the  Editor  or 
Publisher.  He  must  convey  his  idea  to  the 
artist,  who  makes  the  original  painting. 
Especially  in  the  case  of  a cover  like  that 
of  SciF.NCE  AND  Invf.ntion  it  is  sometimes 
difficult  to  convey  to  the  artist  just  what  is 
in  the  mind  of  the  Editor. 

After  the  cover  design  is  finally  satisfac- 
tory to  the  Editor,  it  goes  to  the  Photo 
Engraver  where  it  starts  its  journey  thru  a 
process  which  is  a combination  of  both  Art 
and  Science.  This  process  is  based  on  the 
fundamental  principle  of  the  three  primary 
pigment  colors  in  nature ; namely,  yellow, 
re^di,  and  blue.  If  these  colors  could  be 
used  absolutely  pure,  i.e.,  a yellow  slightly 
toward  a chrome,  a red  of  a magenta  shade 
and  a greenish  shade  of  blue,  any  color  in 
nature  could  be  reproduced  by  superim- 
posing or  mixing.  For  example,  let  us  take 
pur  primary  colors  and  mix  them  to  sec- 
ondary colors.  If  you  superimpose  yellow 
and  red  full  strength,  you  get  orange,  yellow 
and  blue  produces  green,  and  red  and  blue 
produces  violet.  These  are  called  second- 


ary colors,  and  with  the  different  propor- 
tions of  primaries  you  get  the  various  shades 
of  secondaries,  such  as  scarlet,  yellow 
green,  blue  green,  various  shades  of  pur- 
ple, and  if  all  colors  are  superimposed  full 
strength,  you  get  black. 

THE  FIRST  STEP— COLOR  PHOTOGRAPHY. 

The  first  step  in  the  reproduction  is  Color 
Photography.  Here  the  “copy”  is  photo- 
graphed on  special  color-sensitive  plates 
thru  color  filters,  which  retain  the  particular 
color  value  wanted.  These  filters  are 
orange,  green  and  violet.  These  are  the 
secondary  colors  which  we  get  by  mixing 
two  primaries  together,  and  if  you  will  re- 
member that  all  three  primaries  mixed  to- 
gether produce  black,  you  will  understand 
that,  if,  for  instance,  an  orange  filter  is 
placed  between  the  lens  and  the  sensitive 
plate,  the  missing  primary  is  blue  and  since 
blue  and  orange  make  black  and  a pho- 
tographic plate  is  not  sensitive  to  black,  we 
are  able  to  suppress  all  the  blue  values  in 
the  original  drawing,  while  all  of  the  red 
and  yellow  values  will  come  thru  and  act 
on  the  plate,  thus  producing  the  blue  value 
negative.  If  we  use  the  green  filter  the 
missing  primary  is  red,  we  produce  the  red 
value,  and  if  we  use  the  violet  filter  we 
produce  the  yellow  value. 

Now  we  come  to  another  important  fea- 
ture in  the  photographic  department,  name- 
ly, that  the  negatives  which  we  make  must 
not  only  be  color  values  but  also  what  is 


known  as  “half-tone”  negatives.  _We  must 
now  understand  that  we  are  making  plates 
to  be  printed  on  typographic  presses,  and 
since  this  method  of  printing  will  not  give 
us  any  intermediate  tints,  but  only  solids, 
it  is  necessary  for  us  to  obtain  negatives 
made  up  of  dots  or  lines,  the  gradation  be- 
ing produced  by  the  dots  being  larger  or 
smaller.  The  larger  dots  naturally  carry 
more  color  than  the  smaller  ones,  so  we 
are  able  to  get  all  the  gradations  of  the 
original.  The  large  reproduction  on  our 
cover  illustrates  this  very  well. 

These  half-tone  color  negatives  are  made 
by  placing  a screen  or  grating  in  front  of 
the  sensitive  plate,  so  that  when  making 
the  exposure  the  light  travels  thru  the  lens, 
then  thru  the  color  filter  which  is  usually 
directly  back  of  the  lens,  and  then  thru 
the  screen  to  fall  upon  the  sensitive  plate. 
These  screens  are  made  up  of  parallel  rul- 
ings on  glass.  Two  such  rulings  are  ce- 
mented together  at  right  angles  to  each 
other.  This  forms  little  square  clear  parts 
on  the  screen  thru  which  the  light  can 
travel.  Now  the  screen  is  not  placed  in 
contact  with  the  sensitive  plate,  but  a space 
of  about  1/16"  is  allowed  between  them,  so 
when  a powerful  ray  of  light  such  as  would 
come  from  the  white  parts  of  the  original 
forms  a part  of  the  image,  the  dots  are 
made  small  on  that  particular  part  of  the 
image  while  the  middle  tones  are  kept 
larger  and  on  the  shadows  there  will  be 
little  or  no  action.  These  screens  are  used 
in  various  rulings  from  as  coarse  as  65 
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lines  to  the  inch  to  as  fine  as  400  lines  to 
the  inch.  The  finer  the  screen  the  better 
the  reproduction,  but  fine  screens  cannot  be 
used  on  coarse  newspaper  stock  so  the 
proper  screen  must  be  selected  to  suit  the 
printing  conditions. 

Figure  1 illustrates  an  enlarged  section  of 
a halftone  screen. 

Figure  lA  shows  a microscopic  enlarge- 
ment of  a section  of  a halftone  negative. 

Figure  2 shows 

the  rear  view  of  the 

camera  with  the 
screen  in  position 
ready  to  photo- 
graph the  subject, 
but  with  the  plate 
holder  not  yet  in 
position. 

Figure  3 shov/s 
the  front  of  the 
camera  in  the  op- 
eration of  making 
one  of  the  color 
negatives,  and  here 
a word  of  explana- 
tion is  necessary. 

It  will  appear  as 
tho  the  camera  is 
not  pointing  di- 
rectly at  the  sub- 
ject to  be  photo- 
graphed,  but  seems 

to  be  shooting  around  the  corner  or  at  right 
angles.  You  will  notice  tho  that  the  lens  has 
a right  angle  prism  in  front  of  it,  which  has 
the  effect  of  reversing  the  image  on  the  neg- 


ative much  the  same  as  if  you  hold  a mirror 
at  45  degrees  to  the  eye.  You  will  be  able 
to  see  things  at  direct  right  angles  to  your 
line  of  vision,  but  you  will  also  see  every- 
thing reversed  from  right  to  left.  A prism 
is  used  so  that  a negative  will  read  right, 
so  that  a plate  made  from  this  negative 
will  be  reversed,  and  the  final  print  on  the 
paper  will  thus  be  right. 


/^F  all  the  covers  we  have  printed  during  the  past  eight  years,  the  present  one  probably  is 
f 1 the  most  unique  as  well  as  the  most  original  and  instructive  one  of  them  all. 

Not  only  is  it  unique  but — so  we  have  been  assured  by  experts — it  is  the  very  first  time 
in  the  annals  of  the  engraving  art  that  a three  color  picture  has  been  made  in  this  tvay. 

The  large  butterfly  as  well  as  the  small  one  are  both  identically  the  same.  Take  a magnify- 
ing glass  and  look  at  the  small  butterfly — any  part  of  it.  You  will  see  hundreds  of  small  dots  in 
yellow,  red  and  blue — the  basic  three  colors  used  on  all  colored  magazine  covers.  What  you  see 
here  with  the  lens,  you  see  exactly  by  viewing  the  big  butterfly  without  the  magnifying  glass. 
The  large  butterfly  then  is  simply  an  enlargement  of  the  small  one,  printed  so  that  you  may 
inspect  the  whole  color  printing  process,  as  it  were,  with  the  naked  eye.  Then  by  viewing  the 
big  picture  from  a distance  of  15  or  20  feet  you  will  see  the  colors  properly  blended  just  as  you 
see  the  small  one,  when  viewed  normally  one  foot  distant. 

Next  view  the  cover  thru  a REVERSED  full  extended  opera  glass  at  a distance  of  about 
three  feet.  The  colors  will  blend  perfectly.  You  will  be  surprised  at  the  result. 

To  make  the  big  butterfly,  a set  of  three-color  process  plates  only  one-half  inch  square' 
was  first  made.  These  miniature  plates  were  then  enlarged  16  times,  which  gave  us  the  6igl 
butterfly. 

The  small  butterfly  on  our  cover  has  133  “dots”  to  the  inch,  the  big  enlarged  one  has  only 
5Y2  dots  per  inch,  a thing  never  attempted  before  by  any  color  engraver.  The  coarsest 
picture  made  heretofore  had  65  dots  to  the  inch. — Editor. 


PICTURE  PRINTED  ON  COPPER. 

After  the  negatives  are  made  and  have 
been  finally  tested  for  "register”  and  ap- 
proved for  proper  color  values,  the  job 


passes  to  the  printing  department,  where 
prints  are  made  on  copper  from  the  re- 
spective color  negatives.  The  polished  cop- 
per plates  are  coated  with  a special  acid 
resisting  enamel  and  the  negatives  are 
printed  by  powerful  arc  lights.  This  enamel 
is  sensitive  to  white  light  and  the  clear  dots 
of  the  negative ; and  these,  which  are  finally 
to  be  the  printing  dots,  allow  the  light  to 
strike  the  sensitive 
copper  plate,  there- 
by making  the 
enamel  insoluble  in 
water.  After  the 
prints  are  made, 
the  plates  are 
washed  in  running 
water.  This  re- 
moves all  of  the 
still  soluble  enamel 
from  the  plates, 
retaining  only 
those  p_o  r t i o n s 
which  have  become 
acted  u p o n by 
light.  The  copper 
plates  are  then 
dried,  after  which 
they  are  subjected 
to  an  intense  heat 
which  makes  the 
enamel  absolutely 
insoluble  in  the 
acids  which  are  used  in  finally  etching  or 
eating  out  the  copper  l)etween  the  dots. 

Figure  4 is  a general  view  of  the  vacuum 
{Continued  on  page  768) 
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Fig.  6 Left— A Finisher  at  Work 
Preparing  the  Copper  Plate  for 
Etching. 

Fig.  7.  Center — Routing  Plates. 
Fig.  8.  Right — The  “Proving  De- 
partment” Where  the  Color  Plates 
Are  Printed. 


Fig.  9.  An  Enlarged  Sectional  View  of  a Half, 
tone  Printing  Plate.  Various  High  Lights  in  the 
Shadows  Are  Obtained  from  Various  Changes  in 
the  Size  of  tho  Dot.  the  Pitch  of  the  Lines  Re- 
maining Constant. 


j.  10.  This  Represents  One  of  the  Three  Small  Color  (Yellow)  Plates  Used 
in  Printing  the  Small  Insert  of  the  Butterfly  on  the  Front  Cover  (Left). 

. II.  The  Second  or  “Red”  Plate.  Fig.  12.  The  Final  or  “Blue”  Plate. 


E>o  Go  LUT! 


A MEW  screen  miracle  has  recently 
made  its  appearance.  It  is  one  that 
is  distinctly  different  as  it  com- 
bines actual  photographic  views  of 
reality  with  hand  drawn  animated 
figures.  To  elucidate  by  an  episode  of  a 
recent  film : The  scene  opens  with  the  artist 
seated  before  his  easel ; he  has  just  finisht 
sketching  a whimsical  little  dwarf,  a clown, 
or  say,  a comical  pixie.  Next,  when  the 
artist  is  called  away  from  his  easel  this 
graphically  rendered  pen  and  ink  pixie  sud- 
denly gives  a slight  tremor  as  if  a vital 
force  were  agitating  his  body.  Then  he 
moves  his  head,  shows  a slight  bewilder- 
ing expression,  bends  a knee,  moves  his 
leg  and  wiggles  his  toes,  and  still  further 
shows  by  his  pleased  countenance  that  he 
is  surprised  and  delighted  in  being  alive. 
Soon  he  tries  his  other  limb  and  with  a 
preliminary  essaying  of  his  joints  walks  off 
the  paper  to  the  cross  piece  of  the  easel 
along  which  he  runs  to  jump  to  the  arm  of 
a nearby  chair.  Here,  after  first  going 
thru  a litle  comic  pantomime  as  if  he  were 
about  to  lose  his  balance,  he  proceeds  to 
clamber  down  the  side  of  the  chair  to  the 
floor.  Mind  you  he  is  the  work  of  the 
artists  hand  rendered  in  pen  and  ink  and 
the  background  over  which  he  moves  is  a 
photograph  of  reality,  a somewhat  myster- 
ious procedure.  We  all  of  us  know  how 
the  ordinary  movie  is  made  and  the  methods 
of  creating  animated  cartoons  no  longer 
puzzle  us.  But  how  are  the  two  combined? 

Continuing  the  recital  of  the  pixie’s  ad- 
ventures, we  discover  him,  no  higher  than 
the  wainscoting,  running  along  the  floor 
close  to  the  wall.  As  he  approaches  a table 
he  climbs  up  a leg,  "crambles  to  the  top  and 
then  getting  into  some  sort  of  mischief  is 
scared  and  jumps  to  the  back  of  a chair  and 
then  down  to  the  floor  again.  His  capers, 
as  the  story  is  prolonged,  is  only  limited  by 
the  artist’s  powers  of  fantastic  invention. 

One  of  the  things  in  a filrr.  fantasy  of  this 
sort  that  is  noticeably  different  from  the 
ordinary  animated  cartoon  is  the  quality  of 
the  action,  or  animation,  of  th'  figures.  It 
will  be  observed  that  they  proceed  in  move- 
ments somewhat  naturalistic, — photographic 
in  fact,  and  yet  the  figures  are  drawn.  That 
the  aid  of  the  camera  was  brought  in  to 
effect  this  is  a safe  conjecture  as  the  move- 
ment is  so  life-like.  This  being  so,  the  busi- 
ness of  the  remainder  of  this  article  will 
be  in  explanation  of  how  it  is  accomplisht. 

The  story  of  a cartoon  comedy  is  at  first, 
of  course,  all  planned  in  the  manuscript, 
with  the  whole  series  of  pantomimic  action 
pretty  w:ll  considered  in  detail.  We  will  in 
our  explanation  confine  ourselves  to  one 
incident  only  of  this  action  and  try  to  de- 
scribe its  working  out  from  the  beginning 
to  the  termination  of  the  work  when  the 
film  is  ready  for  screening. 

First  a oy  is  found  whose  body  pro- 
portions are  those  that  we  generally  con- 
sider as  proper  to  this  imaginary  creature, 
the  pixie.  That  the  boy  be  costumed  as  a 
pixie  is  not  essential  ^?'ut  if  his  dress  comes 
near  that  of  me  little  fantastic  figure  so 
much  the  better.  Now  this  boy  is  placed 
before  a movie  camera  and  told  to  go  thru 
the  action  phases  wanted.  He  is  to  act, 
for  instance,  as  descrbed  above, — the 
tremor  as  he  feels  the  coming  to  life,  the 
walking  across  the  easel,  jumping  to  the 
arm  of  the  chair,  his  antics  there,  and  then 
the  sliding  to  the  floor.  It  is  all  very  simple, 
in  the  studio  he  merely  walks  along  some 
timber  placed  across  two  boxes,  jumps  to 
the  floor  and  goes  thru  a few  queer  postures 
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there.  For  the  clambering  down  the  side  of 
the  chair,  he  is  told  to  make  his  way  down 
a pole  in  the  studio,  or  perhaps  to  clamber 
down  a tree  trunk  out  in  the  open. 

During  all  this  performance  the  camera 
has  been  working  and  the  agile  boy  has 
been  taken  on  a film  in  the  customary  mode 
of  studio  procedure  with  the  resultant 
negative  used  to  make  a positive  print  that 
could  be  projected  on  a screen  in  the  usual 
method.  But  the  positive  is  not  used  this 
way,  instead  it  is  threaded  into  the  gearing  of 
a patented  apparatus  for  making  drawings 
for  cartoon  films.  This  invention,  that  of 
Mr.  Max  Fleischer,  is  a machine  by  which 
he  carries  out  a part  of  the  work  to  pro- 
duce his  cartoon  comedy  of  the  clown  that 
is  drawn,  dip  by  dip,  from  the  inkwell,  and 
then  gambols  and  romps  all  over  the  screen, 
and  as  a punishment  for  some  mischievous 
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I Perhaps  you  have  seen  one  of  the  | 

[ latest  cartoon  movies  wherein  the  | 

= movements  of  a comic  figure  drawn  1 

I by  an  artist  are  combined  with  a | 

I photographic  view  of  a reai  object.  | 

I The  effect  is  very  puzziing  indeed,  and  | 

I the  editors  have  been  greatly  inter-  | 

I ested  in  this  deveiopment  of  animated  | 

I cartoons — so  much  so  in  fact,  that  I 

I they  have  prevailed  upon  Mr.  E.  G.  I 

I Lutz,  a well  known  producer  of  this  | 

I ciass  of  motion  picture  subjects,  to  | 

1 write  the  present  articie  describing  | 

I how  the  trick  is  done.  | 

I Mr.  Lutz  is  the  author  of  the  au-  | 

I thoritative,  and  oniy  book  deaiing  | 

I with  this  subject  entitled,  “Animated  | 

I Cartoons.”  | 
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trick  is  poured  back  into  the  inkwell  again. 
This  arrangement  of  Mr.  Fleischer  consists 
of  a projector  that  throws  a film  image 
upon  a ground  glass  where  it  can  be  con- 
veniently observed  and  traced.  One  of  the 
features  of  this  invention  provides  that  only 
small  sections — the  miniature  photographs — 
move  slowly  into  place  one  at  a time  and 
not  intermittently  and  rapidly  as  in  the 
screen  projector.  When  the  film  depicting 
the  consecutive  movements  of  the  boy  is 
placed  in  the  machine,  the  artist  with  a 
sheet  of  paper  over  the  ground  glass  traces 
the  first  position,  then  he  operates  the 
mechanism  that  moves  the  film  and  another 
phase  of  the  movement  is  imaged  on  the 
glass  which  is  also  traced  on  another  sheet 
of  paper.  This  is  followed  by  the  third  posi- 
tion and  its  tracing  on  a third  sheet  of  paper. 
The  rest  of  the  film  with  its  miniature  pho- 
tographs is  proceeded  with  in  precisely  the 
same  way  until  all  of  it,  or  selected  parts, 
have  been  traced. 

As  the  boy  wore  only  ordinary  dress,  the 
artist  changes  his  little  sketches  to  conform 
to  whatever  style  of  grotesque  array  he 
has  decided  for  the  character.  All  this 
seems  like  going  to  a great  deal  of  trouble 
involving  an  immense  amount  of  labor,  but 
when  it  is  remembered  that  the  most  vexing 
matter  in  animating  is  sketching  the  se- 
quence of  poses  that  give  the  screen  illu- 
sion of  movement,  this  method  solves  a big 
problem  for  the  artist.  It  becomes  merely 
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mechanical  “copy-work” — and  more  im- 
portant— the  action  is  absolutely  life-like. 

Now  that  we  have  a complete  set  of  draw- 
ings for  the  depiction  of  our  particular 
pantomimic  action,  the  next  step  is  that  of 
procuring  the  background.  For  this  an 
ordinary  photograph,  a “still,”  of  the  ease- 
chair,  and  surroundings  is  made  of  a size 
to  fit  the  field  of  the  animator’s  camera. 
This  is  put  in  its  proper  place  and  the  pho- 
tographer gets  ready  to  arrange  the  series 
of  animated  pixies  in  their  positions  over 
the  photograph.  But  the  drawings  that 
have  just  been  completed  are  on  paper  and 
as  that  is  more  or  less  opaque,  are  of  no  use 
here  as  the  opacity  hides  the  photographic 
details.  Had  they  been  made  on  tracing 
paper,  they  would  have  been  nearly  available. 
Tracing  paper  was,  in  fact,  what  Mr.  J.  R. 
Bray,  preferred  and  used  in  making  moving 
pictures  by  his  patent  process  of  1915.  But 
tracing  paper  is  translucent  and  only  moder- 
ately transparent,  and  so  has  been  discarded 
for  celluloid.  This  material  is  now  in  com- 
mon use  in  the  craft. 

The  next  step  is  that  of  re-tracing  all 
the  pixie  figures  on  the  surfaces  of  sheets 
of  clear  celluloid.  This  material,  on  ac- 
count of  its  transparency,  enables  the  artist 
to  locate  the  exact  positions  of  the  sequence 
of  drawings  over  their  corresponding  de- 
tails of  the  photograph.  After  the  tracings  a, 
have  been  made  in  ink  on  this  celluloid  the  ™ 
outlines  are  filled  in  with  paint, — white,  or| 
black,  or  gray,  just  as  Ihe  artist  wishes.j 

Now  the  artist,  provided  with  a consecu-^ 
lively  numbered  series  of  celluloid  sheets., 
holding  drawn  figures,  and  a background'™ 
consisting  of  a photograph  of  the  easel, 
chair,  and  surroundings,  is  ready  for  the 
camera  work.  In  following  out  this  he 
proceeds  b}'  putting  the  celluloids  one  at  a 
time  over  the  background  as  he  turns  the 
camera  handle  for  the  exposure.  At  the 
termination  of  this  work,  and  that  in  the 
laboratory,  he  will  have  a positive  film  that 
when  projected  shows  a pen  and  ink  pixie 
going  thru  a series  of  actions  over  a 
photograph  of  reality. 

Supposing,  now,  as  an  example  of  another 
kind  of  cartoon,  that  the  desired  effect  is 
one  showing  an  imaginary  drawn  character- 
performing with  a living  creature?  The 
making  of  this  is  easy  to  describe  but  an 
exceedingly  laborious  process  to  carry  out. 
The  pixie,  as  an  illustration,  is  to  jump  to 
the  back  of  a sleeping  cat,  who  is  to  leap  up 
and  run  across  the  room  with  the  pixie 
perched  like  a dare-devil  cowboy  on  her 
back.  To  bring  this  about  a cinemato- 
graphic negative  is  taken  of  the  cat  only 
going  through  the  performance  of  jumping 
up  and  running  across  the  floor.  From  this 
negative  a certain  number  of  enlarged  pho-  I 
tographs  are  made  of  a size  to  conform  to  1 
that  of  the  field  under  the  animator’s  cam- 
era. This  seems  like  a pretty  big  job,  but 
as  the  action  takes  place  rather  rapidly,  say 
requiring  only  about  five  feet  of  film,  with 
but  every  other  photograph  selected,  this 
means  only  about  forty  photographs.  These 
are  used  in  the  same  manner  as  the  artist 
uses  his  animated  drawings,  placing  them , 
in  their  numbered  order  under  the  camera 
and  photographing  them.  The  little  pixie 
figures  are  made  in  a similar  way  as  those 
for  the  scene  with  the  easel.  That  is,  drawn 
on  celluloid,  or  perhaps  cut  out  as  little 
dummies,  and  fitted  in  their  proper  places 
over  the  photographs.  The  result  on  the  j 
screen  is  that  of  a blended  animation  of  a | 
photograph  and  drawings  giving  one  a very  ! 
puzzling  illusion. 
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Diagram  Study  of  a Man  Walking, — the  Head  Describes 
an  Undulatory  Wave  Motion  as  Is  Made  Evident. 


j I I i 


Projec- 
tion Ma- 
chine Spe- 
cially Devised 
for  the  Pro- 
J e c t i o n of 
Animated 
Cartoons.  A 
Person  Is 
Photo- 
graphed  with 
a Movie 
Camera;  the 
Positive  Film 
Is  Then  Prc  ■ 
jected  on  a 
Screen  and 
Then  Drawn. 


tracing  THE  PROJECTEC 
IMAGE 

GROUND  GLASS 

MAGAZINES  TO 
/ ^ HOLD  REE  L OF 
FILM. 


/J  k 

k 

In  the  Six  Pictures  Above,  We  See  One  of  the  Most  Important  Stages  in  the  Development  of  the  Animated  Cartoons 
Here  Discust.  The  Three  Top  Poses  Are  Sketched  by  Means  of  the  Projection  Machine  Shown  Above,  and  Later  the 
Three  Lower  Drawings  of  the  Pixie  in  Costume  Are  Drawn  on  Celluloid  Sheets  Placed  Over  the  “Action  Drawings." 


iiMiiiiimimiiiiiiiiii"i"'‘ii"hii''ii''hii"iimmmmtiiiiniiMiiiiiili 

The  Pixie  or  Other  Comic 
Figure  Is  Drawn  on  a Cel- 
luloid Sheet,  Which  Is  in 
Turn  Placed  Over  an  Actual 
Photograph  of  the  Easel 
and  Chair,  as  Shown  at  the 
Left. 


mu I I 

In  the  Left  Center  Picture 
We  See  the  Pixie  as  Photo- 
graphed by  the  Movie  Cam- 
era and  Represented  as 
Standing  on  the  Artist’s 
Drawing  Board,  Just  After 
the  Artist  Has  Completed 
the  Figure  and  Has  Laid 
Down  His  Pen. 

(liniliiiiiiimiiiiiiiiiiiKiiiniiiiMiiimiiiiiiiimiiiiiiiiiiiiiiminmiliii 

In  the  Lower  Left  Hand 
Picture  We  See  a Progres- 
sive Stage  of  the  “Movie,” 
< — Here  a Celluloid  Sheet 
Containing  the  Pixie  Is 
Placed  Over  the  Photograph 
of  the  Easel  and  Chair  and 
in  This  Particular  Position 
We  See  the  Pixie  Walking 
Toward  the  Leg  of  the 
Easel. 

UllllIIIINMIllIKtllllllllUllllIillllllllllllMIHIIIIIIMIIIIIIIIIIIIimilliml 

The  Top  Right  Hand  Pic- 
ture Shows  the  Pixie 
(Drawn  on  Celluloid  Sheet) 
Starting  to  Climb  Down  the 
Leg  of  the  Easel.  The  Edge 
of  the  Celluloid  Sheet  Can 
Just  Be  Discerned,  but  in 
the  Actual  Movie  This  Is 
Hidden  So  as  Not  to  Show, 
Leaving  the  Spectator  Won- 
dering How  It  Is  All  Done. 



A Still  Later  Stage  of  the 
“Pixie  and  the  Ink-Bottle” 
Adventure — the  Pixie  Here 
Being  Shown  Half-Way 
Down  the  Easel  Leg.  See 
Center  Picture  at  Right. 

iiiltmiiiiiimiMiiiiiiiiiimiiiiiMniiiiHiiiniiiiriiiiiiiiiiiiittiiimmiil 

Lower  Right  Hand  Picture 
Shows  the  Pixie  After  He 
Has  Slid  Down  the  Easel 
Leg  and  Standing  on  Cross 
Bar,  About  to  Jump  to  the 
Arm  Chair. 


isi 


The  remarkable  power  of  the  mind  to  selves,  for  we  shall  find  that  we  know  noth-  we  know  occurs,  and  the  recalling  of  the 
recall  events,  vividly  portrayed,  and  ing  whatever  of  our  own  inner  body,  and  spontaneous  impressions,  in  part  or  whole, 
thus  bring  to  memory  people,  build-  that  all  of  our  knowledge,  such  as  it  is,  is  is  what  constitutes  memory.  Memory,  when 
ings,  landscapes  and  the  like  has  of  things  outside  of  it,  hence,  every  bit  of  thus  aroused,  is  said  to  be  normal,  but 
caused  many  persons  to  ascribe  the  knowledge,  thought,  or  recollection,  must  when  an  event  or  an  act  is  recalled  by  an 
faculty  to  some  superior  attribute  of  man.  have  come  to  us,  or  have  been  received  by  effort  made  for  the  purpose,  it  is  recol- 
This  is  only  partly  true,  for  such  impres-  our  senses.  lection. 

sions  are  caused  by  mechanical  operations  The  senses,  therefore,  in  a separate,  ma-  Let  us  observe  a sense  impression  at 
that  are  more  or  less  common  with  all  ani-  chine-like  way,  convey  impressions  to  the  work.  We  will  take  sight,  the  sense  most 
mals.  To_  describe  the  hundreds  of  thou-  brain,  where  other  operations  make  records  responsible  for  the  development  of  mind, 
sands  of  individual  parts  in  the  sense  or-  in  a rather  mechanical  manner  of  each  de-  In  the  drawings  which  we  have  prepared 
gans  and  brain,  responsible  for  any  mental  livered  message.  In  this  fashion,  ideas  are  we  show  a dramatic  incident  in  the  life  of 
sensation  or  impression  had  by  an  indi-  formed  of  things,  events,  or  of  facts  that  a woman,  seen  in  an  attic  store-room  in  the 
vidual,  and  thus  to  make  these  mechanical  are  reached  by  the  senses  of  the  individual,  act  of  recalling  the  bygone  drama  shown  in 
operations  clear  to  the  reader,  is,  of  course,  To  illustrate,  let  us  take  a rose;  one  learns  the  opposite  panel.  The  incident  portrayed, 


Recalling  an  Incident  Which  Happened  Years  Ago,  Is  Very  Complicated  When  One  Considers  the  Changes  Necessitated  in 
Impressing  Such  an  Incident  Vividly  Upon  the  Recipient.  The  Accident  Shown  at  the  Left  in  the  Above  Diagram,  Is  Transmitted 
Thru  the  Lens  of  the  Eye  to  the  Retina,  Where  by  Means  of  the  Optic  Nerve  Tract,  It  Announces  the  Scene  to  the  Brain.  Here 
Various  Nerve  Fibers  Transmit  the  Impression  to  the  “Memory  Center,”  Where  Years  Later  It  May  Be  Unconsciously  Recalled, 
or  Also  Recalled  at  Will.  What  Changes  in  the  Nerve  Cells  in  the  Brain  Take  Place,  or  How  These  Record,  Is  the  Subject  of 
Much  Experimentation  and  Investigation.  As  Yet  Nothing  Definite  Has  Been  Ascertained. 


impossible  in  a popular  article  of  this  kind. 

Let  us,  therefore,  consider  this  interest- 
ing subject  in  a less  ambitious  way.  We 
will  suppose,  for  the  sake  of  illustration,  we 
know  of  a person  born  without  taste,  touch, 
sight,  hearing  or  smell.  Such  a misfortune 
will,  perhaps,  if  we  visualize  such  an  indi- 
vidual, make  us  realize  that  sensation  is 
really  the  part  of  our  physical  machinery 
that  provides  us  with  our  understanding,  or 
knowledge,  as  it  is  called,  of  the  world 
around  us.  A very  little  consideration  will 
demonstrate  that  a person  without  sensa- 
tion can  have  Jieither  impression,  thought 
or  recollection  of  the  world  or  of  them- 


its  _ shape,  color  and  size  by  the  sense  of 
vision,  its  odor  by  the  sense  of  smell,  and 
its  texture  by  the  sense  of  feeling.  The 
original  impressions,  which  are  recorded 
and  thus  form  a part  of  our  knowledge  of 
the  flower,  are  said  to  be  spontaneous,  and 
the  storage  of  all  such  ideas  in  this  manner, 
spontaneous  knowledge. 

The  storehouse  of  ideas  we  call  the  mind 
is  situated  in  the  brain,  and  it  is  plain  to  us 
that  some  form  of  mechanical  fixing  process 
must  take  place  here  to  establish  the  above 
association  of  impressions,  thus  to  enable 
us  to  know  a rose  when  we  see  one  at  some 
future  time.  Indeed,  such  a development 


was  an  actual  one  in  which  two  young 
people  played  their  parts  before  the  eyes  of 
the  young  man’s  mother  as  she  stood,  para- 
lyzed with  fear,  in  an  upper  window  of  her 
home  situated  a short  distance  from  the 
scene  of  the  romantic  adventure.  In  the 
center  panel  we  show  the  mechanical  opera- 
tions that  develop  a spontaneous  or  original 
impression.  ■ . 

In  early  life  most  of  our  impressions  are 
spontaneous,  for  the  mind  and  body  are  de- 
veloping together,  and  the  ideas  obtained, 
varied  and  undevelopt  as  they  may  be,  form 
{Contiimcd  on  page  788) 


Did  you  ever  stop  to  think  that  the 
hands  by  their  shape,  their  mo- 
tions, their  lines  and  the  thumb  in 
particular  formed  an  invaluable 
index  to  a Man’s  Heart,  Mind  and 

Soul  ? 

Did  you  experience  the  feeling  of  warmth, 
truth  and  kindliness  that  came  over  you 
while  you  held  a broad,  masculine  and 
substantial  palm  in  your  grip?  And  on 
the  other  hand,  did  you  not  get  a feeling 
of  reprehension  or  disgust  when  shaking 
hands  with  a “clammy,”  lifeless  hand,  very 
much  like  a dead  fish’s  tail  ? Hands,  like 
faces,  have  their  own  individual  power  of 
expression.  They  are  the  revealers  of  that 
mass  of  impulses  which  animate  our  un- 
conscious selves.  From  cradle  to  grave, 
our  hands  instantaneously  obey  every 
thought  of  our  brains,  even  before  these 
thoughts  have  been  grasped  by  other  senses. 

The  new  born  babe  instinctively  pushes 
its  fingers  into  its  mouth,  even  before  it 
utters  its  vocal  protest  against  the  pangs 
of  hunger.  It  is  unable  to  control  the  ac- 
tion of  its  hands  when  it  attempts  to  grasp 
the  objects  it  sees,  for  the  simple  reason 
that  its  sense  of 
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sight,  here,  inter- 
feres with  the  di- 
rect inspiration 
from  the  brain. 

And  at  the  approach 
of  death,  the  first 
signs  to  the  watchers 
at  the  bedside  that  life 
has  departed  lie  in 
the  action  of  the  thumb.  Man  m 
the  primitive  state  used  his  hands 
to  communicate  with  his  fellows, 
even  as  savages  do  to-day.  Before 
his  invention  of  words,  he  invented 
the  “language  of  gesture.”  A rem- 
nant of  this  is  to  be  found,  at  the 
present  time,  in  the  Roman  numerals 
I,  II,  HI,  IV,  etc.  In  the  early  days  ot 
Civilization,  when  man  lived  closer  in  tune 
with  Nature  than  he  does  at  present,  he  ex- 
pressed himself  accordingly.  He  may,  or 
may  not  have  noticed  the  “falling-in  of 
the  thumb  at  the  approach  of  death,  but 
at  any  rate  he  seemed  to  have  observed 
the  phenomenon,  for  in  later  years,  as 
among  the  Romans,  he  used  the  gesture  of 
“thumbs  up”,  or  “thumbs  down  to  express 
bis  defiance  or  to  acknowledge  his  subjec- 
tion when  vanquished. 

A celebrated  divine,  once  called  upon  to 
give  his  definition  of  a Man,  replied;  “A 
man  is  a being  capable  of  walking  erect 
upon  his  hind  legs,  and  possessing  the  pre- 
rogative of  a Thumb.”  And,  indeed  the 
Thumb  is  the  one  distinctive  mark  which 
differentiates  Man  from  the  brute. 

THE  ART  OF  GESTURE. 

The  art  of  gesture,  employed  by  the 
Greeks  of  three  thousand  years  ago,  placed 
them  for  all  times  as  the  greatest  expon- 
ents of  Art.  They  understood  the  poten- 
tialities of  “hand  postures”  as  a means  to 
express  grace  and  beauty  of  movement  in 
the  relationship  of  everyday  life.  As  a 
matter  of  fact,  all  of  the  drawings  left  by 
the  early  Egyptians  upon  the  walls  of  their 
Pyramid  chambers  and  Temples  express  a 
far  deeper  meaning,  based  upon  psychologi- 
cal mysteries  which  escape  our  understand- 
ing to-day. 

Really,  it  must  be  contest  that  the  Ancient 
Civilizations  knew  far  more  about  the  psy- 
chology of  the  hands  than  ourselves.  Their 
writings  are  replete  with  references  to  them, 
both  from  the  medical,  psychological  and 
prophetical  points  of  view.  The  Mystery 
of  Human  Nature  is  and  will  always  re- 
main the  most  fascinating  of  studies ; and 
any  form  of  science  or  art  which  will  bring 
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For  by  the- formation  of  the  nails,  the  finger 
joints,  the  skin,  the  red  or  white  blotches 
formed  upon  the  skin  of  the  palm,  as  well 
as  by  the  shape  of  the  fourth  finger  they 
endeavor  to  ascertain  the  various  tendencies 
to  which  man  is  liable.  Paralysis,  locomotor 
ataxia,  throat  and  bronchial  troubles,  con- 
sumption, rheumatism,  nervous  ailments, 
blood  disorders  are  now  diagnosed  from 
the  hands.  So  much  for  the  physical  aspect 
of  it.  This  aspect,  alone,  if  fully  described 
would  fill  a whole  volume. 

Th  psychological  aspect  is  that  which 
interests  us  here,  however,  and  upon  which 
I shall  dwell  more  fully. 

The  study  of  the  hand  is 
divided  into  three  distinct 
phases : 

First.  Its  motions  as  an 
index  and  in  relation  to  the 
unconscious  expressions  of 
the  Inner-self. 

Second.  Its  formation  as 
guide  to  health,  tempera- 
ment, character,  and  latent 
faculties. 

Third.  The  structure  of 
the  lines  upon  the  palm  as 
indices  to  the  evolution  of  the  In- 
dividual Life. 

The  use  and  motions  which  an 
individual  makes  with  his  hands  will 
instantaneously  produce,  in  the 
mind  of  the  careful  observer,  appre- 
ciation or  reprobation.  While  working, 
eating,  speaking,  smoking  and  even  sleeping 
the  hands  assume  attitudes  that  convey; 
order,  neatness,  disorder,  laziness,  determi- 
nation, dejection,  refinement  or  vulgarity, 
laboriousness,  self-control,  nervousness, 
frankness  or  insincerity. 


YOUR  CIGAR  BETRAYS  YOU 

Did  you  ever  watch  how  some  men  hold 
their  cigars  in  their  hands?  The  “stingy 
man”  spikes  his  cigar  on  a pin  or  toothpick, 
to  smoke  it  to  the  last  puff.  The  “com- 
bative” holds  it  in  his  fist.  The  “secretive” 
holds  it  tight.  The  “loose  tongued”  holds 

1-  by  tbe  tip  of  his  fiiigers.  The  “bluffer’ 
Human  Hand  and  Their  Signiticance.  i—  i ir  . .11  1 1 1 .1  1 c 

Vital  Line  or  the  Line  of  Vitality;  2—  and  self-contented  holds  it  by  the  length  of 
Cephalic  or  Head  Line;  3 — Cardiac  or  Heart  arm  and  fingers,  in  the  intervals  pulling 
Line;  4 — Median  or  Fate  Line;  5 — Annular  or  nnffc  frnm  if 

Fame  Line;  6— Auricular  Line,  Also  Called  large  putts  trom  it. 

the  Literary  Line.  Nationality  above  all  things  can  be  easily 

recognized  in  the  gestures  of  the  Italian 
, , . r 1 • 1 1 banana-peddler,  as  in  the  east-side  Tew  of 

us  to  a closer  understanding  of  its  hidden  “three  ball”  avocation,  the  Scotchman 
reMsses  cannot  fail  to  be  welcomed.  soberness  and  closeness  of  motion 

There  are  already  many  medical  men  who,  Irishman  by  his  exuberant  ges- 

tures.  So  also  the  Frenchman,  and  who 


A HEW  ART 

readers  are  well  aware  of 
f }lhe  fact  that  a man’s  character 
is  HOW  revealed  easily  by  his 
hand-n’riting,  a comparatively  recent 
art.  They  also  know  that  there  is  the 
art  of  physiognomy.  Thus,  the  gen- 
eral contour  and  setting  of  your  face, 
the  shape  of  your  skull,  your  fore- 
head, all  reveal  the  inner  man._  Our 
largest  hrms  today  select  their  em- 
ployees by  hand-writing  tests,  as  well 
as  physiognomy. 

But  did  you  know  that  the  lines  of 
your  hands  reveal  your  character  as 
well?  This  is  now  an  exact  science, 
of  zvhich  Dr.  de  Kerlor  has  made  a 
life  study.  The  new  art  has  nothing 
whatsoever  in  common  with  palmis- 
try, but  is  an  exact  science,  just  the 
same  as  the  science  of  modern  finger 
p rin  ting . — Editor. 


riiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiii 


iiiiiiiuimiiiiiiiuuimiiiiiiiiiiiiiiiiimiuiiiuiiiiiiiiiiiiuiiiiiiiiiniiiiniuiiiiiiT 


I cannot  recognize  a German  a mile  away  by 
I his  “strafing,”  wave-like  motion,  and  a spit 
I on  the  ground,  accompanied  by  his 
I “Schweinhund”  guttural. 

I Women  of  the  Madonna,  Sappho,  Bac- 
I chante.  Butterfly  or  Vampire  type,  each 
I have  typical  motions  and  expressions  of 
I hands.  Each  bear  their  own  stamp  of  vice 
I or  virtue,  which  make  them  an  easy  mark 
I to  the  observer  in  drawing  room,  street  car, 
I or  office. 

I The  hand  of  the  man  “who  serves,”  and 
I the  hand  of  the  man  “who  commands”  do 
I not  escape  detection,  either.  There  is  the 
I hand  that  compels  and  the  hand  that  re- 
I pels.  You  can  “spot”  them  by  just  observ- 
I ing  them. 

I Hands  smooth  and  velvety  to  the  touch, 
1 firm  and  normally  warm  indicate  youth, 
I health,  consistency  and  fine  sensibilities  of 
i the  heart.  Other  hands,  dry,  bony  or 
I “raspy”  to  the  touch  show  the  lack  of  the 
I finer  sensibilities,  a cold  and  calculative 
I intellect. 

It  is  thru  the  hands  that  the  sensations  of 
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The  Successful  Hand.  The 
Owner  of  This  Hand  Made 
a Fortune  Thru  the  Sale  of 
Inventions  of  His  Own  Mak- 
ing. The  Successfui  Hand. 


A Remarkabie  Palm  Indeed, 
That  of  Mr.  H.  Gordon  Sel- 
fridge, of  Marshall  Fields, 
Chicago,  Who  Raised  Him- 
self From  a $5.00  Per  Week 
Job  to  a Position  Yielding 
Ten  Million  Dollars  a Year. 


Reoresenting  the  Hand  Prints  of  a Boy  Two  Years 
Old  Altho  Hand  Prints  Are  Not  Always  Considered 
Successful  in  Children,  These  Prove  Otherwise. 


Clear  Thinking  Is  Exemplified  In  This 
Palm  arid  Represents  the  Hand  of  a 
Clear-Thinking  Man.  The  Line  Forma- 
tion Shows  Inexorable  Logic. 


Sun ; Newton  who  dis- 
covered the  Law  of 
Gravity ; the  philosophers 
Kant  and  Leibnitz;  Vol- 
taire “the  Father  of 
Revolution”,  Napoleon; 
and  Washington  the  gen- 
eral, patriot  and  president 
all  had  big  thumbs. 

Monkeys  have  very 
small  thumbs  that  hardly 
reach  the  root  of  the  first 
finger.  In  primitive  man, 
the  thumb  is  thick  and 
short.  Murderers  and 
criminal  inmates  have 
clubby  short  thumbs. 

Hence  the  expression : 

“Personal  Magnetism,”  and  that  our  cordial  “a  murderer’s  thumb.”  Often^^  we  hear,  business  organizing  minds,  clear  thinkers, 

feelings  toward  our  fellow  men,  find  their  also:  “he  has  crooked  fingers.”  In  this  builders  and  engineers  have  straight,  well  de- 

articulate  expressions.  case  it  refers  particularly  to  the  fourth  b^ed  and  unobstructed  Cephalic;  otherwise 

When  the  palm  is  thick  and  hard  to  the  finger,  which  when  crooked,  nine  times  out  called,  the  “head  line.”  This  same  line  in 

touch  it  shows  a prevalence  of  coarse  in-  of  ten,  belongs  to  the  inherently  dishonest,  artists,  musicians,  actors,  authors,  orators : 

stincts,  when  thick  and  flabby,  selfishness  or  crooked.  So  look  out ! If  you  do  not  people  of  Imagination-and  Moods,  is  slant- 
and  sensuality.  When  the  palm  is,  in  size,  believe  it  you  should  go  and  study  the  nng-  ^nd  wavy.  Whereas,  among  the  shy, 
proportionate  to  the  fingers  and  is  firm  ers  of  pickpockets,  while  you  have  the  diffident,  nervous,  deprest  and  melancholy. 


The  Hand  of  “Dr.”  Arthur  Warren 
Waite  Who  Poisoned  His  Mother  arid 
Father-in-Law  for  Their  Wealth.  Note 
the  Short  ‘‘Head  Line”  Denoting  the 
Criminally  Inclined  Mind. 


without  much  elasticity,  it  shows : stick-to-  chance. 

itiveness,  plodding  and  dutifulness.  When  The  thumb  being  in  direct  relation  with 

elastic,  but  not  flabby,  it  indicates  ; imagina-  the  brain  centres  of  Volition,  naturally  ex-  ^ = , - 

tion,  resourcefulness,  reliability;  when  presses  the  “dynamic”  force  in  a man,  his  revolutionary  of  the  hysterical  tempera 
flabby  and  moist:  laziness,  procrastination  Will  power.  Its  length  will  therefore  de-  rnent,  the  eternally  dissatisfied,  the  “head 
and  all  its  attending  weaknesses.  termine  the  “quantitative^  and  qualitative  line”  does  not  only  slant  downward,  at  all 

As  a rule  you  will  find  that  the  flexible,  conditions  of  the  Will.  Ihe  well  balanced  kinds  of  angles,  but  is  also  intercepted  by 
elastic  hand,  thick  and  warm,  reveals  a taste  Will  is  found  in  a thumb  that  reaches  the  many  breaks  and  loop-holes, 
for  sensuous  pleasures,  while  the  firm,  hard  line  formed  by  the  first  and  second  pha-  Where  the  Mind  is  untramelled  by  all 
hand  is  industrious  and  active.  langes  of  the  first  finger.  A forceful  Will,  kinds  of  non-essentials ; where  it  is  virile. 

When  hollow  it  is  a sign  of  love  of  ac-  by  a slightly  longer  and  larger  thumb,  creative  and  industrious,  you  will  find  a 
tion ; when  too  hollow ; tendencies  to  violent  while  the  very  selfish  and  ambitious-willed  palm  absolutely  free  from  the  cob-webs 
temper,  and  excessive  love  of  arguments,  man  is  detected  by  a thick,  fat  base  of  graven  in  the  palms  of  the  dissipated,  the 
When  excessively  flat,  it  reveals  the  “fatal-  thumb,  upon  a hard,  thick  and  callous  hand. 


this  line  goes  down  the  palm  at  a sharp 
angle.  Among  the  discontented  of  the 
‘Trotzky”  type,  the  militant  suffragette,  the 


ist,”  one  inclined  to  be  ruled  by  circum-  Not  until  the  child  develops  its  own  power 
stances  without  power  or  inclination  to  of  Conscious  Volition  does  it  refrain  from 
react.  There  are,  however,  many  excep-  sucking  its  thumb.  Idiots  and  micro 


tions  to  the  rule. 


WHAT  YOUR  THUMB  TELLS. 

Before  cornpletely  judging  a man’s  char- 


conceal  do  likewise. 

But  the  Man  of  courage,  fearlessness,  in- 
acter,  you  should  look  at  his  thumb ; for  the  dependence  of  Mind,  holds  his  thumb  well 
sign  of  superiority  of  Man  over  Beast  is  out.  The  mean  and  tirnid  hold  it  close  to 


cephalics  cover  their  thumbs  with  their  ^ 

four  fingers.  Those  who  have  secrets  to  peutical  fact  that  Mind  rules  Matter.  The 


immoral  liver,  the  “worry  cuss,”  or  the 
physically  delicate. 

The  strong  and  healthy,  clear-minded 
Man  has  a clearly  lined  hand.  It  stands  to 
reason,  since  it  is  now  a recognized  thera- 


sickly  Mind  has  a sickly  Hand,  and  vice- 
versa. 

Men  whose  Successes  in  Life  are  all  of 


the  thumb.  And  the  sign  of  distinctiveness  the  side  of  the  hand,  while  the  stubborn  has  their  own  making  have  unusual  clear  lined 
■ ■■  ■ '■  ■ ■ ■■  ■ ■ palms  with  forceful  thumbs.  But  the  poli- 

tician or  “diplomat”  who  thrives  on  the 
maxim,  divide  et  impera,  have  palms  strewn 
Speaking  of — the  much  misunderstood — with  a maze  of  detailed  lines.  They  have 


between  man  and  MAN  is  their  Thumbs,  it  curling  back 
All  great  men,  men  of  genius,  men  whose 
power  of  Individuality  influenced  the 
masses  to  Thought  or  Action,  had  large 
and  powerful  thumbs.  Galileo,  who  dis 


THE  LINES  OF  YOUR  HAND, 


lines  of  the  Palm,  you  will  find  on  examina- 


covered  that  the  Earth  Revolves  round  the  tion  that  approximately  85  per  cent  of  the 


so  many  things  in  their  Minds  to  carry.  . . . 
{Continued  on  page  790) 


Y ISABEIL-  Mo  ILE.WES0  Mo  Ao 


SCARCELY  a year  passes  that  addi- 
tions are  not  made  to  the  long  list  of 
catalogued  members  of  the  sun’s  fam- 
ily. Usually  the  newly  discovered 
body  is  a small  planetoid  possibly  five 
or  ten  miles  in  diameter  picked  up  by  pho- 


Of  U S.  Naval  Observatory 
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M@oiza? 

It  must  be  remembered  that  in  addition 
to  being  close  to  a brilliant  planet  the  tiny 


eter  could  be  picked  up  against  a dark  sky 
with  a powerful  telescope  either  by  visual 
or  photographic  means  far  more  easily  than 
such  a minute  point  of  light  as  the  satellite 
Phobos,  ten  miles  in  diameter  and  some 
forty  or  fifty  million  miles  from  the  earth, 


There  Is  Hardly  an  Hour  That  Some  Meteorites  Do  Not  Fall  Upon  the  Surface  of  the  Earth.  Of  Course,  We  Do  Not  See  Them  Dur- 
ing the  Daytime  for  the  Reason  That  the  Sunlight  Interferes,  but  During  the  Night  We  Often  See  Hundreds  of  Them  Shooting 
Across  the  Sky,  Many  of  Them  Falling  on  the  Earth  in  a State  of  Meteoric  Dust.  It  Is  Now  Thought  That  These  Meteorites  Be- 
long to  an  Old  Satellite  or  Moon  of  the  Earth,  Which  Broke  Up  when  the  Earth  Was  Still  Young.  When  This  Satellite  Approached 
the  Earth  Over  a Certain  Critical  Point,  the  Gravitational  Tidal  Stresses  Disrupted  It,  and  the  Entire  Satellite  Was  Broken  Up 
Into  Small  Pieces.  These  Fragments  Then  Continued  to  Revolve  Around  the  Earth  in  the  Form  of  a Flattened  Ring  Similar  to 
What  Constitutes  the  Rings  of  the  Planet  Saturn  Today,  Which  Are  Mute  Evidence  of  Some  Former  Disintegrated  Satellites.  Our 
View  Above  Shows  How  This  Ring  Would  Have  Looked  Somewhere  Near  the  Equator  on  Our  Earth  in  Pre-historic  Times,  Look- 
ing South 


tography  at  a distance  of  one  hundred  mil- 
lion miles  or  more  from  the  earth.  Yet  so 
thoroly  does  the  astronomer  canvass  the 
heavens,  so  powerful  are  modern  telescopes 
and  so  highly  developed  are  modern  meth- 
ods of  observing  that  it  is  probably  safe  to 
say  that  no  undiscovered  object  even  as 
small  as  fifty  miles  in  diameter  exists  in- 
side of  the  orbit  of  Jupiter  or  within  four 
hundred  million  miles  of  the  earth. 

Tho  the  discovery  of  small  bodies  in  close 
proximity  to  the  planets  is  more  difficult 
than  the  discovery  of  bodies  of  the  small 
size  against  a dark  sky,  owing  to  the  blind- 
ing glare  of  light  reflected  from  the  sur- 
face of  a planet,  extremely  small  satellites 
of  the  outer  planets  have  been  discovered 
close  to  their  primaries. 

The  innermost  satellite  of  Jupiter  (Satel- 
lite V),  discovered  by  Barnard  in  1892,  is 
only  one  hundred  miles  in  diameter  and  lies 
so  close  to  the  brilliant  planet  (sixty-seven 
thousand  miles  from  its  surface)  that  it  can 
only  be  seen  by  the  most  skilful  observers 
with  the  most  powerfid  telescopes.  Phobos 
and  Deimos,  the  two  tiny  satellites  of  Mars, 
revolve  respectively  3,680  miles  and  12,480 
miles  from  the  surface  of  Mars  and  it  is 
estimated  that  Pliobos,  tlic  brighter  of  the 
two,  is  only  ten  miles  in  diameter.  To  dis- 
cover such  a tiny  point  of  light  is  a far  more 
difficult  feat  than  to  find  it  again  when  the 
exact  point  at  which  to  search  for  it  has 
been  predicted. 


moons  of  Mars  are  distant  from  the  earth 
never  less  than  thirty-five  million  miles 
while  Satellite  V of  Jupiter  is  nearly  four 
hundred  million  miles  away  at  the  nearest 
approach  of  the  planet  to  the  earth.  Phoebe, 
the  outermost  satellite  of  Saturn,  is  two 
hundred  miles  in  diameter  and  it  never 
comes  closer  to  the  earth  than  seven  hun- 
dred and  forty-four  million  miles.  Yet  it  is 
observable  visually  as  well  as  photographi- 
cally in  the  most  powerful  telescopes. 

If  such  minute  bodies  have  been  discov- 
ered close  to  bright  planets  at  distances  of 
millions  of  miles  from  the  earth,  what  is 
the  probability  that  a body  as  small  as  one 
mile  in  diameter  would  escape  the  astrono- 
mer’s watchful  eye  if  it  were  a satellite  of 
our  own  planet.  Earth? 

The  power  of  the  earth  to  hold  a satel- 
lite against  the  force  of  the  sun’s  attraction 
ceases  at  a little  less  than  four  times  the 
distance  of  the  moon  from  the  earth  or 
930,000  miles  from  the  earth’s  center.  Be- 
3'ond  this  point  any  object  would  yield  to 
the  superior  attraction  of  the  sun  and  for- 
sake the  earth  to  become  a satellite  of  the 
sun,  thus  becoming  itself  one  of  the  planets. 

Now,  any  object  one  mile  in  diameter  on 
the  surface  of  the  moon,  can  he  made  out 
with  case  even  with  moderate  size  tele- 
scopes, while  in  powerful  telescopes  objects 
one-quarter  of  a mile  in  diameter  are  dis- 
tinguishable. At  the  distance  of  the  moon, 
then,  any  object  a quarter  of  a mile  in  diam- 


bathed  in  the  rays  of  a brilliant  planet. 

Certainly  no  object  within  the  field  of  the 
earth’s  gravitational  attraction  as  great  as 
one  mile  in  diameter  could  elude  the  astron- 
omer’s eye  under  favorable  observing  con- 
ditions. 

An  object  ten  miles  in  diameter  at  one- 
half  the  distance  of  the  moon,  or  120,000 
miles  from  the  earth,  would  subtend  an  an- 
gle as  great  as  that  subtended  by  the  planet 
Mars  when  near  its  opposition  to  the  earth 
and  would  appear  to  be  fully  as  brilliant 
an  object  if  viewed  at  night  against  a dark 
sky. 

A moon  one  mile  in  diameter  at  a dis- 
tance of  12,000  miles  from  the  earth’s  cen- 
ter or  8,000  miles  from  its  surface,  would 
subtend  the  same  angle,  but  it  would  al- 
ways be  lost  in  the  earth’s  shadow  at  night, 
which  at  a distance  of  8,000  miles  from  the 
earth’s  surface  has  a diameter  only  a few 
miles  less  than  that  of  the  earth  itself.  Yet 
when  transmitting  the  sun  in  the  daytime,  a 
phenomenon  which  would  occur  twice  a 
year,  the  little  moon  would  easily  be  picked 
up  as  a black  dot  on  the  surface  of  the  sun, 
and  it  could  be  found  in  the  twilight  hours 
in  low  latitudes  with  the  smallest  telescopes. 

We  feel  safe  in  concluding,  then,  that 
there  can  exist  no  undiscovered  object  re- 
volving about  the  earth  as  great  as  a mile 
in  diameter  within  930,000  miles  of  the 
earth’s  center  which  represents  the  limit  of 
its  gravitational  field. 
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I Now  there  exists  a critical  point  close  to 
;j  each  planet’s  surface  within  which  it  is  im- 
possible for  a satellite  to  exist  intact.  For 
:!  a non-rotating  satellite  this  limit  is  2.44 
i radii  of  the  planet  (called  Roche’s  limit  L)  ; 
jfor  a rotating  satellite  it  is  somewhat  greater 
ijas  the  centrifugal  force  due  to  axial  rota- 
tion increases  the  tidal  strains  and  causes 
ijthe  satellite  to  become  disrupted  at  a greater 
■ distance  from  the  planet  than  if  it  were  a 
I non-rotating  body.  The  critical  point  also 
I depends  upon  the  relative  densities  of  the 
i planet  and  satellite  and  upon  whether  the 
I planet  is  homogeneous  thruout  or  not.  At 
jthe  breaking  point  the  satellite  is  drawn 
out  into  a prolate  ellipsoid  of  revolution 
with  the  major  axis  about  four  times  the 
minor  axis  and  satellites  near  the  critical 
! limit  for  their  primaries  should  appear 
noticeably  elongated  in  the  telescope. 

For  Mars  the  critical  point  at  which  a 
satellite  would  break  up  is  less  than  2.70 
radii  of  the  planet — for  Phobos  is  intact  at 
his  distance.  For  Jupiter  the  critical  limit 
nust  be  less  than  2.55  radii  which  is  the 
listance  of  Satellite  V from  Jupiter.  The 
juter  rim  of  the  outermost  ring  of  Saturn 
s 2.32  radii  from  the  center  of  Saturn  and 
;o  it  comes  well  within  the  critical  limit 
■ven  for  a non-rotating  satellite. 

The  rings  of  Saturn  furnish  a good  ex- 
imple  of  the  dissolution  of  a satellite  into 
ninute  meteoric  particles  and  of  the  sym- 
netrical  distribution  of  the  resulting  par- 
icles  in  the  plane  of  the  planet’s  equator 
vhere  the  gravitational  attraction  is  great- 
st  owing  to  the  equatorial  bulge  of  the 
lanet  which  results  from  rapid  axial  rota- 
ion. 

It  has  been  demonstrated  mathematically 
hat  close  satellites  and  meteoric  rings 
lust  revolve  in  or  close  to  the  equatorial 
lanes  of  their  primaries  and  that  they  are 
radually  being  drawn  in  toward  the 
: lanets  they  encircle  by  differential  attrac- 
on  exerted  upon  them  by  the  planet. 
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Once  inside  the  critical  limit  a satellite 
must  be  disintegrated  into  a ring  of 
meteoric  particles  and  be  distributed  sym- 
metrically about  the  planet  in  the  plane  of 
its  equator.  The  size  of  the  fragments 
will  depend  upon  the  force  of  molecular 
cohesion.  Iron  fragments  would  be  greater 
in  size  than  fragments  of  surface  rock  for 
the  molecular  cohesion  for  iron  is  greater 
than  for  stony  substances.  The  largest 
meteorites  are  for  this  reason  the  meteoric 
irons.  Stony  meteorites  are  more  easily 
disrupted  by  tidal  strains. 

The  majority  of  the  satellites  in  the  solar 
system  do  lie  in  or  close  to  the  equatorial 
planes  of  the  planets  they  encircle.  This 
is  true  of  the  two  small  satellites  of  Mars, 
of  the  five  inner  satellites  of  Jupiter  (the 
four  outer  satellites  being  extremely  small 
and  distant  from  the  planet),  of  the  rings 
and  seven  inner  satellites  of  Saturn  and 
probably  of  the  four  satellites  of  Uranus 
and  the  single  satellite  of  Neptune,  tho  the 
positions  of  the  equatorial  planes  of  these 
two  planets  is  not  known.  It  is  not  true 
for  our  own  moon  which  lies  in  an  orbit 
highly  inclined  to  the  earth’s  equator  but 
then  it  is  believed  that  our  own  moon  is 
unique  in  its  origin  owing  to  its  great  size 
relative  to  its  primary,  the  earth.  Cer- 
tainly in  the  light  of  the  above  facts  it  is  im- 
possible that  the  moon  was  ever  torn  from 
the  side  of  a fully  formed  earth — for  being 
within  the  critical  limit  at  the  time  of  the 
rupture  it  would  have  been  reduced  to 
meteoric  particles  by  tidal  strains  and  dis- 
tributed about  the  earth’s  equator  in  a 
meteoric  ring. 

Since  all  near  satellites  are  gradually  be- 
ing drawn  in  toward  their  primaries, 
Phobos  the  inner  satellite  of  Mars  and 
Satellite  V of  Jupiter,  which  are  now  close 
to  the  critical  limits  for  their  planets,  will 
doubtless  be  ruptured  at  some  future  day 
and  gradually  transformed  into  meteoric 
rings  similar  to  the  rings  of  Saturn.  More- 


over the  rings  of  Saturn  also  are  being 
drawn  in  toward  the  planet  by  inter-colli- 
sions of  particles  and  tidal  forces  and  are 
being  gradually  absorbed  by  Saturn.  It  is 
quite  possible  that  other  planets  have  in 
the  past  possessed  rings  that  have  been 
absorbed  gradually  in  the  course  of  the  mil- 
lions of  years  that  have  elapsed  since  the 
planets  were  first  formed. 

Is  it  possible,  then,  that  the  large  me- 
teorites that  are  continually  striking  into 
the  earth’s  atmosphere  are  remnants  of  a 
meteoric  ring  that  once  encircled  our  own 
planet  in  its  equatorial  plane?  Also,  is  it 
possible  that  a ring  of  meteoric  matter  is 
still  encircling  our  planet  within  the  criti- 
cal limit  at  a distance  say  of  4,000  miles 
from  the  earth’s  surface?  If  so  what  are 
the  chances  that  such  a ring  of  meteoric 
fragments  would  be  visible  from  the  sur- 
face of  the  earth? 

Owing  to  the  curvature  of  the  earth’s 
surface  no  object  revolving  about  the 
earth  in  the  plane  of  its  equator  could  be 
seen  north  of  60°  North  Latitude  or  south 
of  60°  South  Latitude.  A glance  at  Dia- 
gram II  will  make  this  clear.  At  40°  North 
or  South  Latitude  an  object  in  the  plane 
of  the  equator  4,000  miles  from  the  earth’s 
surface  could  never  appear  at  a greater 
altitude  above  the  horizon  than  22^4°  and 
no  object  within  1,222  miles  of  the  earth’s 
surface  in  the  equatorial  plane  would  ap- 
pear above  the  horizon.  At  30°  N.  or  S. 
Lat.  an  object  4,000  miles  from  the  earth’s 
surface  in  the  plane  of  the  equator  would 
attain  an  altitude  above  the  horizon  of 
about  36°.  At  night  a ring  of  meteoric 
matter,  assuming  it  were  existent  within 
the  critical  limit  for  the  earth,  could  not 
be  seen  because  it  would  lie  entirely  with- 
in the  earth’s  shadow.  In  the  day  it  would 
{Continued  on  page  111) 


View  of  the  Planet  Earth  in  Pre-historic  Times  as  Seen  From  the  Moon.  This  Phase  Shows  the  Earth  When  “Full,”  the  Sun 
Illuminating  the  Entire  Half  of  the- Globe.  Here  We  Also  See  the  Supposed  Pre-historic  Ring  Surrounding  the  Earth,  Which 
Ring  Is  Made  Up  of  Fragments  of  a Shattered  Satellite,  Which  Scientists  Now  Believe  Existed  When  the  Earth  Was  Still  Young. 
This  Ring  in  Time  Disintegrated  Entirely,  the  Fragments  Falling  Upon  the  Earth  in  the  Form  of  Meteorites.  There  Are  Still 
Small  Portions  of  This  Ring  Left,  and  From  Time  to  Time  These  Pieces  Fall  Upon  the  Earth  and  We  See  Them  as  Shooting  Stars. 


IN  our  July  issue,  we  announced  our 
Phonograph  Prize  Contest,  which  has 
now  come  to  a happy  conclusion.  As  is 
usual  with  our  prize  contests,  the  pres- 
ent one  too  may  be  termed  a huge  suc- 
cess, judging  by  the  thousands  of  entries 
received  by  the  Editors.  It  has  indeed  been 
a difficult  task  for  the  judges  to  assign  the 
prizes,  because  so  many  real  good  ideas 
were  received. 

As  announced  in  our  July  issue,  the  pur- 
pose of  the  contest  was  to  devise  something 
useful  that  can  be  done  with  your  phono- 
graph outside  of  using  it  for  playing  rec- 
ords. We  felt  that  a valuable  machine  that 
is  only  used  at  an  average  of  one-half  to 
one  hour  a day  could  be  used  for  other 
purposes  as  well,  and  in  this,  our  judgment 
was  right,  as  is  amply  proved  by  the  thou- 
sands of  ideas  that  flooded  our  offices.  Over 
4600  entries  were  received,  and  of  course 
most  of  them  were  duplications,  or  ideas 
that  had  been  publisht  and  known  before. 

In  awarding  the  prizes,  the  judges  have 
been  guided  mainly  by  the  utility  of  the  de- 
vice. For  that  reason  the  first  prize  was 
awarded  to  Mr.  Ralph  C.  Moses,  because  he 
showed  us  how  we  may  construct  a simple 
fan  that  can  be  used  for  various  purposes, 
such  as  cooling  the  room,  drying  your  sis- 
ter’s or  wife’s  hair,  and  other  purposes. 
Besides,  it  fulfilled  our  conditions  ideally, 
namely,  that  the  device  should  be  readily 
attachable  to  the  phonograph  without  mar- 
ring it  up,  or  using  screws,  etc.,  to  pierce 
the  wood. 

Right  here  we  would  say  that  many  en- 
tries were  received  for  fans  of  a similar 
nature,  but  not  one  of  them  had  the  clever 
constructional  features  of  Mr.  Modes’  fan, 
land  none  were  quite  as  simple  and  as  effi- 
cient to  the  minds  of  the  judges. 

On  the  opposite  page  we  illustrate  some 
of  the  devices  which  have  been  awarded 
prizes,  as  well  as  those  having  received 
honorable  mention.  We  could  publish  a 
magazine  three  times  the  size  of  Science 
AND  Invention  if  we  were  to  describe  and 
illustrate  all  of  the  devices  that  were  sub- 
mitted. We  will,  however,  content  ourselves 
with  enumerating  here  some  of  the  good 
ones  that  were  submitted.  These  ideas, 
however,  did  not  seem  to  us  very  practical 
and  for  that  reason  neither  prizes  nor  hon- 
orable mention  were  made,  altho  we  admit 
that  there  are  some  good  ideas  among  them. 
Here  is  a partial  list : 

Beverage  mixer ; toy  dancing  device ; 
wireless  coil  tube  winder;  attachment  to 
operate  motion  picture  machine ; wireless 
rotary  spark  gap  attachment ; phonograph 
burglar  alarm, — this  device  is  supposed  to 
scare  the  burglar  by  operating  the  phono- 
graph as  soon  as  the  door  is  opened  and 
the  burglar  enters.  We  are  afraid,  how- 
ever, that  most  burglars  would  be  wise  to 
the  device  immediately,  and  let  the  phono- 
graph play  on ; stereoscope  motion  picture 
device ; blower  and  air  blast  attachment, 
operated  by  the  phonograph  motor  with 
flexible  rubber  tube  going  to  sound  box ; 
the  air  blast  blows  off  the  dust  as  the  record 
is  played — a good  idea  but  rather  compli- 
cated ; shoe  polishing  attachment ; roulette 
game ; panoramic  lighting  device  operated 
by  the  turntable ; advertising  schemes 
whereby  merchandise  is  placed  on  the  turn 
table  in  show  windows  to  attract  passers- 
by;  knife  sharpener;  attachment  to  operate 
sewing  machine ; telegraphic  code  teaching 
device;  attachment  to  operate  miniature 
dynamos ; cream  whipper ; yarn  winder ; 
ring  toss  game  with  pegs  on  revolving  disc ; 
electrically  lighted  Christmas-tree  holder; 
electrically  operated  phonograph  stopping 
device ; storage  battery  charging  appliance 
in  connection  with  dynamo  (?!!);  power 
transmission  attachment ; alarm  clock  and 
hell  sounding  attachment ; small  cabinet 


WasSiSieff’s 

phonograph  with  revolving  fan  made  of 
paper  strips  to  be  placed  on  dining  table 
to  chase  away  flies ! Then  we  have  the 
automatic  phonograph  lighting  device  which 
lights  the  record  spot-light  as  soon  as  the 
cover  is  lifted.  Several  good  omnigraph 
devices  also  were  submitted.  There  was  a 
very  good  idea  of  a static  machine  built 
right  on  to  the  phonograph,  using  the  rec- 
ord itself  as  the  revolving  pla  . of  the 
Whimshurst  machine 

The  humorous  element  was  of  course  not 
lacking  as  usual.  Mr.  Riza  Young  of  De- 
troit, Mich.,  probably  takes  the  cake  by 
making  an  attachment  to  rock  a cradle  by 
means  of  a crank  attachment  on  the  turn- 
table. 

Frances  Fogarty  of  Cornwall  Landing, 
N.  J.,  comes  forward  to  move  the  phono- 
graph out  in  the  kitchen  with  which  to 
operate  a dish  washer,  telling  us  minutely 
how  it  is  all  done.  But  we  doubt  if  man); 
people  would  like  to  have  their  Victrola 
in  the  kitchen. 

Now  for  the  prize  winners  : 

FIRST  PRIZE  $25.00 

Utility  Motor  Attachment. 

By  Ralph  C.  Moses,  Gideon,  Mo. 

The  drawing  shows  a small  utility  motor 
attached  to  a phonograph,  to  which  the 
power  is  transferred  by  means  of  friction 
between  the  power  wheel  of  the  motor, 
which  is  either  made  of  rubber  or  of  felt 
so  as  to  eliminate  slipping,  and  the  turn- 
table of  the  phonograph. 

The  power  wheel  is  attached  to  the  shaft 
of  the  motor  by  means  of  a metal  collar 
and  setscrew  centered  in  the  wheel,  as 
shown  in  the  drawing. 

By  lengthening  the  shaft  the  power  and 
speed  of  the  motor  may  be  increased  or 
diminished  at  the  option  of  the  operator, 
or  the  power  may  be  controlled  by  the 
speed  indicator  on  the  phonograph.  When 
the  power  wheel  of  the  motor  is  moved 
towards  the  center  of  the  turntable  it  gives 
the  motor  more  power  but  less  speed,  but 
as  the  power  wheel  is  moved  towards  the 
outer  edge  of  the  turntable  the  power  is 
diminished  and  the  speed  is  increased. 

Besides  a fan  attachment  for  the  motor, 
a small  emery  wheel  for  sharpening  knives, 
etc.,  may  be  attached  in  the  same  way  as 
the  power  wheel  and  fan  are  attached.  A 
buffer  may  also  be  attached  for  polishing 
silverware,  etc.,  and  many  other  uses  can 
be  made  of  the  small  friction  motor  as  are 
at  the  option  of  the  operator. 

The  felt-lined  spring  clamp  makes  it  pos- 
sible to  secure  the  motor  to  the  phonograph 
firmly,  and  without  marring  the  instrument 
in  the  least. 

SECOND  PRIZE  $15.00 

Razor  Blade  Sharpener. 

I hereby  submit  to  your  “Phonograph 
Contest’’  an  idea  which  I know  will  be  ap- 
preciated by  the  “hairy  sex.”  In  the  draw- 
ing will  be  seen  a thin  board  (wood  or 
fiber)  or  even  an  old  phonograph  record 
will  do.  I use  a strip  of  felt  a little  wider 
than  the  ordinary  safety  razor  blade.  On 
this  felt  a mixture  of  very  fine  pumice 
powder  and  oil  is  placed.  Do  not  make 
the  mixture  too  thin  or  it  will  fly  all  over. 
In  the  drawing  is  also  shown  a leather  strip 
used  to  “hone”  the  blade. 

The  holder  is  constructed  of  ribbon  brass 
54"  wide  bent  over  lengthwise  into  “U” 
shape  to  fit  the  blades ; it  is  as  long  as 
the  blade.  The  wire  is  of  brass,  the  top 
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of  which  is  ground  to  the  thickness  of  a 
phonograph  needle  and  is  fastened  to  the 
strip  with  solder.  This  holder  will  make 
the  sharpener  practically  automatic.  All 
that  is  necessary  is  to  fasten  the  arm  with 
a string  or  wire  in  a steady  position  over 
either  the  felt  or  leather  and  crank  the 
machine  and  “letergo.” 

FRED  SKROTZKI. 

THIRD  PRIZE  $10.00 
Cnimes  or  Dinner  Gong. 

A Chimes  cu^  from  % x 1-16"  steel. 

B Spring. 

C Hammer. 

D ’Wood  disc  to  thick. 

E Pins,  nails  or  screws. 

F Weighted  base. 

A “record”  or  wood  disc  can  be  used  in 
place  of  ordinary  record.  Pins  engage 
spring  hammer  and  as  they  pass  release  it, 
allowing  hammer  to  strike  chimes.  Posi- 
tion of  pins  determines  melody. 

A.  G.  KALMBACH. 

HONORABLE  MENTION. 

Cleaning  Brush. 

There  are  devices  on  the  market  for 
cleaning  records,  but  none  that  I know  of 
do  their  work  while  the  record  is  playing. 
By  means  of  a simple  clamp,  two  thumb 
screws  and  a little  brush,  rigged  up  as 
shown  in  the  figure,  the  sound  groove  of  a 
record  is  cleaned  free  of  dust  just  before 
the  needle  passes  thru  it,  thereby  insuring 
a perfectly  clean  record  at  all  times,  with- 
out trouble  of  any  sort,  such  as  wiping 
records.  The  hairs  of  the  brush  must  have 
a proper  stiffness  to  remove  dust  and  not 
mar  the  record  or  produce  sound. 

J.  LOUIS  LENORE. 

HONORABLE  MENTION. 

Bagatelle  Game. 

In  this  game  the  centrifugal  force  created 
by  the  rotation  of  a disc  placed  on  a pho- 
nograph make  the  balls  rotate  and  climb 
from  the  center  to  the  outer  edge.  The 
disc  is  provided  with  numbered  recesses  into 
which  the  moving  balls  fall. 

To  play  the  game.  Each  player  selects 
balls  of  one  or  two  colors  according  to  the 
number  of  players.  The  balls  are  shaken 
up  in  a pot  and  poured  round  the  inner 
rim.  The  phonograph  does  the  rest  and  is 
stopt  when  the  balls  cease  to  move  and 
count  is  made  according  to  their  position 
and  recorded  on  a cribbage  board  or  other- 
wise. 

CHAS.  H.  NEWTON. 

HONORABLE  MENTION. 

Sound  Distorter. 

I have  found  much  amusement  for  myself 
and  friends  in  drilling  a hole  thru  a record 
from  one-half  to  three-quarters  of  an  inch 
from  the  center  and  using  this  hole  for  the 
post  of  the  machine  instead  of  the  one  in 
the  center.  The  effect  of  playing  a record 
in  this  manner,  especially  if  it  be  a love 
song,  is  highly  amusing. 

F.  G.  SWARTZ,  D.D.S. 

HONORABLE  MENTION. 

Buffing  Wheel. 

The  device  is  for  polishing  silver  spoons 
and  in  fact  any  silverware  about  the  house. 
It  is  simply  a friction  wheel  running  on  the 
turntable.  The  other  end  of  the  shaft 
mounts  a small  buffing  wheel  made  from 
several  discs  of  cloth  clampt  together. 

A padded  clamp  holds  the  shaft  firmly  to 
the  edge  of  the  phonograph. 

(Continued  on  page  772) 
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FIRST  PRIZE  $25.00. 

AUTO  THIEF  ALARM. 

After  his  car  which  was  “locked”  had 
been  stolen  from  the  front  of  Wanamaker's 
Store  in  Philadelphia,  the  winner  of  the 
first  prize  came  to  the  conclusion  that  au- 
tomobile thieves  in  the  proverbial  words 
“Like  love,  laugh  at  locks.” 

Our  illustration  shows  an  alarm  which 
our  correspondent  thinks  will  defy  the  best 


A Secret  or  Hidden  Switch,  Connected  With 
a Large  Electric  Beii  Under  the  Car  May 
Prevent  Its  Theft. 

of  thieves.  He  placed  under  his  car  a 
large  electric  bell  and  his  ignition  switch 
wires  have  this  bell  connected  in  circuit 
with  them. 

In  a secret  place  there  is  a second  switch. 
If  this  is  closed,  nothing  can  take  place  as 
long  as  the  owner's  switch  is  open,  but  if 
a thief  desirous  of  stealing  the  car,  closes 
the  ignition  switch,  the  bell  rings  and  at- 
tracts everybody.  Our  correspondent  says 
that  he  has  tried  it  on  public  streets,  and 
the  minute  it  starts  to  ring,  all  eyes  are 
turned  his  way. 

[As  a little  suggestion,  it  seems  to  us, 
that  to  make  the  story  more  complete,  he 
should  have  been  arrested  for  stealing  his 
own  car. — Ed.] 

Contributed  by 

CHARLES  E.  ST.  CLAIR. 


SECOND  PRIZE  $15.00. 

SIMPLE  SUBSTITUTE  FOR  A 
“FUELIZER.” 

Our  illustration  shows  the  device  whose 
inventor  has  been  awarded  the  second  prize. 
He  terms  it  as  a substitute  for  a gasoline 
fuelizer.  A small  caliber  piece  of  copper 
tube  is  connected  to  the  exhaust  manifold 
and  leads  directly  to  the  intake  manifold. 

The  tube  is  made  as  short  as  possible  to 
save  heat  and  the  user  is  advised  to  cover 
it  with  sheet  asbestos  so  as  to  keep  the 


A Simple  “Fuelizer”  Substitute  Formed  by  a 
Piece  of  Copper  Tube  Connected  to  the  Ex- 
haust Manifold  and  Leading  Directly  to  the 
Intake  Manifold. 


exhaust  gas  on  its  way  to  the  intake  mani- 
fold, at  as  high  a temperature  as  possible. 
Of  course,  there  is  a certain  danger  of  ig- 
niting the  gas  before  entering  the  cylinder. 

This  writer  says  that  tests  which  he 
made  indicate  a reduction  in  fuel  of  about 
8 per  cent,  and  he  found  that  in  starting 
on  cool  mornings,  the  operation  of  the  car 
was  much  smoother  and  quicker.  Our  il- 
lustration makes  the  construction  of  this 
device,  very  clear.  A dash  adjustment  for 
regulating  the  flow  of  the  exhaust  gas  to 
the  intake  manifold,  is  said  to  be  an  ad- 
vantage in  some  cases. 

It  was  found  that  in  throttling  down,  es- 
pecially in  very  hot  weather,  there  was  a 
temporary  lag  in  operation,  indicating  a 
poor  mixture,  and  by  closing  the  suggested 
cock,  the  mixture  could  be  enriched. 

* Contributed  by  H.  T.  KRAFT, 

Ass’t  Aero  Engineer,  Goodyear  Akron 
Air  Station. 

I $50.00  IN  PRIZES  [ 

I Paid  for^“Motor  Hints.”  | 

I Most  of  our  readers  have  a car  of  their  | 
I own,  and  any  number  of  them  have  made  | 
I certain  improvements  on  that  car.  We  | 
I want  to  know  about  these  improvements.  | 

What  we  want  are  PRACTICAL  ideas,  | 
I not  freak  stunts.  The  idea  should  be  | 
I simple  enough,  so  that  anyone  handy  | 
I with  tools  can  duplicate  it.  Note  that  | 
I the  idea  does  not  necessarily  have  to  be  | 
I electrical  in  any  way.  | 

I We  would  like  to  have  a photograph  | 
I pf  the  stunt  showing  that  it  was  actually  | 
I tried,  but  this  is  not  absolutely  necessary  | 
= to  win  a prize.  A simple  sketch  will  do  | 
E showing  the  essential  parts,  etc.  | 

I We  will  pay  the  following  prizes  each  | 
I month:  | 

i FIRST  PRIZE $25.00  I 

i SECOND  PRIZE 15.00  I 

I THIRD  PRIZE 10.00  | 

I All  other  accepted  articles,  which  win  | 
E no  prizes,  will  be  paid  for  at  the  rate  of  | 
I $2.00.  Articles  submitted  should  not  be  | 
I long  ones.  About  one  hundred  to  two 
I hundred  words  will  suffice.  Address  all  | 
E manuscripts  to  Editor.  “Motor  Hints,”  | 
I care  of  this  publication.  | 

RECHARGING  “RUN  DOWN”  IGNI- 
TION BATTERY. 

Sometimes  a careless  motorist  leaves  his 
ignition  switch  closed  or  the  lights  burning 
or  perhaps  finds  a “shorted”  wire  which 
results  in  his  battery  being  discharged.  He 
usually  discovers  this  accident  when  he 
wishes  to  use  his  car.  He  will  then  call  a 
service  station  for  an  expensive  repair  man 
to  bring  him  out  a charged  battery  so  that 
he  may  use  his  car.  All  this  expense  and 
inconvenience  can  be  eliminated  by  the 
following  method. 

Have  a neighboring  motorist  drive  his 
car  beside  your  own  and  connect  his  bat- 
tery to  yours.  This  can  be  done  with  a 
short  piece  of  lampcord.  Loosen  the  ter- 
minal bolts  on  both  batteries,  being  careful 
not  to  push  the  leads  out  Of  the  terminal 
lugs.  Remove  the  insulation  from  the  ends 
of  the  wire  and  wind  the  bared  wire  around 
the  bolts ; then  tighten  down.  The  motor 
will  readily  start  if  the  connections  are 
tight.  The  positive  post  of  one  battery 
should  be  connected  to  the  negative  post  of 
the  other.  When  the  motor  has  become 
“warmed”  up,  carefully  loosen  the  bolts, 
being  careful  not  to  break  the  connection 
between  the  discharged  battery  and  the 
running  motor.  Remove  the  lampcord  and 
tighten  bolts.  If  your  generator  is  work- 
ing properly,  a few  hours’  driving  will  put 
your  battery  back  into  shape. 

Of  course,  this  method  would  be  success- 
ful only  when  the  battery  has  become  dis- 
charged from  conditions  arising  outside 
the  battery.  The  author  has  successfully 
started  automobiles  by  the  above  method. 
Contributed  by  NILES  HAGELSHAW. 


THIRD  PRIZE  $10.00. 

CARBON  PREVENTER. 

The  object  of  this  device  is  to  prevent 
the  deposition  of  carbon  in  the  cylinders 
of  a gasoline  engine.  The  contributor  pro- 
poses to  introduce  the  lower  end  of  the 


A “Carbon  Preventer,”  Formed  by  Introduc- 
ing the  Lower  End  of  the  Radiator  Overflow 
Pipe  Into  the  Hot-Air  Suction  Pipe. 


radiator  overflow  pipe  into  the  hot-air  suc- 
tion pipe.  This  suction  pipe  should  rise  ■ 
as  it  approaches  the  carburetor,  so  that  any 
condensed  water  will  run  away  and  noth- 
ing but  steam  or  water  vapor  will  enter 
the  carburetor.  . 

The  end  of  the  overflow  pipe  in  some 
engines  may  be  run  to  the  hot  air  casing 
surrounding  the  exhaust  pipe.  The  effect 
of  this  would  be  to  convert  any  water  i 
present,  into  steam,  and  economy  in  gaso- 
line resulting  from  increased  power  is 
claimed  for  this  arrangement,  in  addition  ■ 
to  the  elimination  of  carbon  in  the  cylin-  | 
ders. 

By  either  of  these  arrangements  a cer- 
tain amount  of  water  vapor  is  drawn  into  ij 
the  mixture,  so  as  to  produce  the  desired  i 
effects.  ' ; 

Contributed  by  WALLACE  C.  MILLS.  | 


IMPROVED  AUTO  IGNITION 
SYSTEM. 

I present  herewith  a diagram  of  my  auto- 
mobile ignition  system  which  is  the  Atwater 
Kent  system,  as  shown  in  the  diagram. 

I connected  a glass  plate  condenser,  made 
of  four  plates  5 x 3",  coated  on  both  sides 
with  tin-foil,  across  the  secondary  leads. 


.Spark  Plugs 


The  Contributor  Claims  That  He  Obtains  a 
Much  Hotter  Spark  With  Condenser  Con- 
nected Across  the  Secondary  Wires,  as  Indi- 
cated Here. 

which  gives  a much  hotter  spark.  This  de- 
vice proved  very  efficient  on  my  “Pullman” 
car,  I get  more  power  and  more  mileage 
per  gallon  of  gasoline. 

Contributed  by  RUDOLPH  YOUNG. 


People  nowadays  look  upon  the  tele- 
phone as  a necessity  in  the  home.  The 
housewife  uses  it  for  “visiting” ; for 
reminding  her  husband  at_  the  office 
to  perform  certain  shopping  duties 
during  the  lunch  hour ; for  giving  orders  to 
her  groceryman;  and  for  divers  other  pur- 
poses. The  people  in  the  country  use  it 
perhaps  even  more.  In  case  of  sudden  sick- 
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Fig.  3 Shows  the  Simplest  Telephone  System 
With  Ringing  Circuits, — Which  Represents  a 
“Series”  Telephone,  Without  Any  Induction 
Coils.  Figs.  4 and  5 Show  Two  Types  of 
Wall  Telephones  for  House  Use. 


ness  or  accident,  the  doctor  can  be  sum- 
moned quickly — and  many  times  a life  is 
saved  by  prompt  action.  As  a quick  means 
of  securing  aid  in  case  of  fire,  robbery,  etc., 
its  protective  value  is  unquestioned.  As  a 
time  saver  between  the  house  and  barn, 
garage  or  other  buildings  on  the  farm — or 
as  a means  of  communication  between  the 
vestibule  or  janitor’s  room  and  the  tenants 
of  an  apartment  building,  its  value  is  not 
so  generally  appreciated,  but  its  usefulness 
can  be  easily  shown. 

How  often,  when  at  work  in  the  barn  or 
garage,  have  you  gone  back  to  the  house 
for  something  forgotten  or  overlooked — 
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Diagrams  Showing  Connections  of  Battery 
and  Induction  Coils  in  Common  Type  of 
House  Telephone.  The  Transmitter  Is  Con- 
lected  in  the  Primary  Circuit  of  the  Induc- 
tion Coil,  and  the  Receiver  in  the  Secondary 
Circuit. 


How  t© 
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often  has  your  wife  gone  to  the  barn 
to  find  you  for  some  importarit  matter — 
and  then  walked  back  again?  How 
often  have  you,  Mrs.  Housewife,  chased 
down  three  or  four  flights  of  stairs 
to  get  the  janitor  to  fix  a faucet  or  to  tell 
him  to  give  more  heat — and  then 

walked  back  again?  Ljo  you  enjoy 

climbing  stairs?  Is  the  time  you  spend 
in  these  trips  of  no  value  to^you?  It  is  a 
safe  bet  your  answer  is  “No”._ 

A telephone  line,  illustrated  in  Fig.  1 and 
Fig.  2,  leading  from  the  house  to  the  barn, 
garage  or  other  buildings  puts  a quick  stop 
to  this  useless  waste  of  time  or  energy.  An 
intercommunicating  phone  hooked  up  to  an 
existing  bell  system  in  an  apartment  build- 
ing gets  quick  and  efficient  service  from 
your  janitor,  does  away  with  precious  time 
lost  in  talking  to  pernicious  agents,  peddlers, 
and  other  undesirables. 

Wiring: — The  average  person  is  apt  to 
look  upon  the  telephone  as  being  too  com- 
plex for  him  to  understand.  He  is  apt  to 
feel  that  only  an  expert  can  install  a phone 
successfully.  You  or  your  fourteen-year  old 
boy  can  put  up  an  interphone  outfit  in  a 
couple  of  hours.  You  do  not  need  experi- 
ence to  perform  the  work  satisfactorily. 
Simply  follow  the  directions  given  later. 

Systems: — There  are  two  main  classes 
into  which  telephone  systems  may  be  di- 
vided ; that  done  by  the  owner  of  a build- 
ing and  that  done  by  the  telephone  com- 
pany. Under  the  first-mentioned  class 
should  come  the  installing  and  wiring  for 
any  phones  required  in  the  building  only ; 
between  buildings ; for  a short  line  between 
your  hoiue  and"a  neighbor;  and  for  exten- 
sion bells.  Under  the  latter  comes  the  in- 
stallation of  outside  commercial  telephones 
by  the  local  Telephone  Co.  and  private 
branch  exchanges. 

Fig.  3 shows  perhaps  the  simplest  type  of 
an  interior  phone  system  between  two  par- 
ties. Reference  to  the  figure  shows  the 
signaling  as  done  with  two  batteries,  double 
contact  push-buttons,  and  ordinary  door- 
bells of  the  vibrating  type.  Removing  both 
receivers  from  the  hooks  closes  the  cir- 
cuit through  the  transmitters,  receivers,  and 
batteries.  In  connecting  up  the  two  bat- 
teries be  careful  to  avoid  having  them 
“buck”  each  other  when  the  talking  circuit 
is  made. 

Operation: — To  ring  Station  B press  the 
double  contact  pusher  at  Station  A down 
to  dotted  position  2.  Current  may  flow 
then  thru  wires  a,  b,  bell  c,  hook  switch  d, 
e,  f,  and  back  to  Station  A battery,  thus 
ringing  Station  B bell. 

Talking  Circuit: — Removal  of  each  re- 
ceiver from  its  hook  allows  the  hook 
switches  to  rise  to  dotted  position  2,  break- 
ing the  lower  contact  and  making  an  upper 
contact.  At  the  same  time,  removing  pres- 
sure from  the  push-button  at  Station  A 
allows  the  pusher  to  assume  its  former  po- 
sition 1.  Current  then  may  flow  from  the 
positive  pole  of  the  battery  at  Station  A 
through  wires  a,  b.  Station  B battery,  re- 
ceiver, transmitter  and  hook  switch,  and 
upper  pusher  contact,  e,  back  through  line 
wire,  f.  Station  A pusher,  hook  switch  up- 
per contact  2,  transmitter  and  receiver  to 


negative  pole  of  battery,  thus  completing  the 
talking  circuit. 

Two  Party  Commercial  Set: — Fig.  4 and 
Fig.  5 show  typical  interphones  of  the  wall 
type  made  by  two  of  the  leading  manu- 
facturers. The  outfit  consists  of  two  such 
instruments  and  is  suitable  for  a private 
line  between  two  rooms  in  a building,  and 
for  house  to  barn  or  garage,  where  dis- 


Figs.  11  to  14  (Above)  Show  the  Simple  Prac- 
tical Details  to  Be  Followed  in  Running  Tele- 
phone Wires  Both  Inside  of  House  and  Out- 
of-doors. 

tances  do  not  much  exceed  1,500  feet.  Either 
station  can  ring  and  talk  to  the  other.  Fig. 

6 shows  a wiring  diagram  for  the  connec- 
tions of  the  Western  Electric  set  and  Fig. 

7 shows  another  diagram  for  installation 
purposes.  Three  dry  cells  are  sufficient  to 
operate  this  set  satisfactorily  for  distances 
up  to  750  feet,  using  No.  18  B.  & S.  gage 
copper  line  wire.  Befween  750  feet  and 
1,000  feet  an  additional  cell  is  required ; and 
5 cells  at  each  Station  are  necessary  be- 
tween 1,000  and  1,500  feet. 

Installation: — To  fasten  the  wall  phone 
set  properly  to  a brick,  cement  or  stone 
wall,  drill  holes  into  the  wall  at  the  proper 
location  for  the  screws.  Then  plug  the  holes 
with  wooden  plugs  and  fasten  the  wall  set 
to  them  with  wood  screws.  Use  dry  wood 
for  these  plugs  and  make  certain  the  plugs 
are  large  enough  to  hold  securely. 

Lightning  Arresters: — Fig.  8 shows  a 
type  of  arrester  suitable  for  use  where 
there  are  no  neighboring  power  or  lighting 
circuits.  Fig.  9 shows  a typical  arrester 
{Continued  on  page  804) 


Fig.  10  Shows  Method  of  Installing  Telephone 
in  House,  Together  With  Lightning  Protec- 
tors and  Ground  Wire  for  Both  Grounded  and 
Full  Metallic  Systems. 
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The  Optophone,  the  invention  of 
Dr.  E.  E.  Fournier  d’Albe  of  Lon- 
don, has  been  modified  and  devel- 
oped by  an  electrical  engineering 
concern  of  Glasgow,  Scotland.  Its 
purpose  is  to  enable  the  blind  to  read  ordi- 
nary printed  matter — such  as  books  or 
newspapers.  This  is  accomplished  by  pro- 
ducing in  a telephone  receiver  series  of 
musical  notes  forming  tunes  or  musical 
motifs,  representing  the  various  letters  as 
these  are  past  over  by  the  instrument  in 
traversing  a line  of  printing. 

Up  to  the  present  time  the  only  means 
available  for  enabling  the  blind  to  read  have 
been  raised  type  systems,  such  as  Braille 
and  the  Moon,  adapted  to  be  read  by  the 
sense  of  touch.  These  methods  are  sub- 
ject to  considerable  disadvantages,  such  as 
the  necessity  for  having  specially  printed, 
expensive  and  bulky  books  and  the  conse- 
quent limited  amount  of  literature  avail- 
able, and  the  difficulty  of  acquiring  the 
necessary  sensitiveness  of  touch,  especially 
by  adult  blind  persons. 

These  disadvantages  are  overcome  by  the 
Optophone.  It  renders  all  ordinary 
printed  works,  including  type-written  mat- 
ter, available  to  the  blind.  It  depends  not 
upon  the  sense  of  touch,  but  upon  hearing, 
which  is  usually  quite  sufficiently  sensitive 
with  the  majority  of  blind  persons,  and 
reasonable  facility  in  reading  by  its  use 
can  be  attained  after  comparatively  few 
lessons. 

SELENIUM  SOLVES  THE  PROBLEM. 

The  instrument  depends  for  its  action 
upon  a remarkable  property  of  the  chemical 
element  selenium,  the  electrical  conductivity 
of  which  in  one  of  its  physical  forms  (grey 
crystalline)  varies  greatly  in  accordance 
with  the  amount  of  light  to  which  it  is  ex- 
posed. 

If  a telephone  receiver  (essentially  an  in- 
strument sensitive  to  changes  in  electrical 
currents)  is  connected  in  series  with  an 
electric  battery  and  a porcelain  tablet  hav- 
ing on  its  surface  two  separate  conducting 
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Figure  5 — This  Illustration  Shows  the  Vari- 
ous Tones  Used  in  the  “Optophone,”  Each 
Tone  Having  a Different  Frequency  and 
Forming  Together,  What  Is  Called  a “Scala.” 
The  Position  of  the  Scala  With  Respect  to 
the  Type  Lines  Is  Here  Clearly  Illustrated. 
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lines  of  grafite  connected  together  or 
bridged  over  by  light-sensitive  selenium,  a 
current  will  pass  thru  the  telephone,  and 


Figures  2 and  3 — Illustrate  Diagramatically 
the  Optical  and  Selenium  Cell  Arrangement, 
as  Well  as  the  Position  of  the  Rotating  Tone 
Disc  and  Its  Motor  in  the  "Optophone,” — the 
Instrument  That  Enables  the  Blind  to  Read 
by  Sound. 

the  current  will  vary  as  the  lighting  of  the 
tablet  is  varied.  The  prepared  tablet  is 
called  a “selenium  bridge.”  When  flashes 
of  light  are  thrown  on  to  the  selenium 
bridge  at  a rate  of  256  per  second,  the 
current  will  rise  and  fall  at  that  rate  and 
the  telephone  will  sing  out  the  note  C 
(middle  C of  the  piano).  If  the  pulsa- 
tions of  the  light  are  at  half  that  fre- 
quency, that  is,  128  per  second,  the  tele- 
phone will  sing  out  C an  octave  lower,  and 
with  512  pulsations  per  second,  the  C one 
octave  higher  and  so  on.  The  telephone 
can  therefore  be  made  to  sing  any  tune  by 
the  proper  succession  of  sets  of  pulsations 
of  light  applied  to  the  selenium  bridge. 

In  the  Optophone  a selenium  bridge  is 
exposed  to  successions  of  sets  of  light 
pulsations,  which  vary  according  to  the 


forms  of  letters  as  these  are  past  over  in 
traversing  a line  of  printed  type,  each  letter 
being  Indicated  in  the  telephone  by  a char-  i 
acterislic  motif  comprising  successions  of 
single  notes  and  chords.  Printed  letters 
are  thus  translated  by  the  Optophone  into 
a sound  alphabet,  which  can  be  readily 
learned. 

ARRANGEMENT  OF  THE  OPTOPHONE 
INSTRUMENT. 

The  arrangement  of  the  Optophone  is 
illustrated  diagrammatically  in  Figs.  2 and 
3.  The  printed  page  to  be  read  is  placed 
face  downward  on  a glass  plate  supported 
on  a suitable  stand.  Beneath  the  plate  is 
a tablet  of  porcelain  pierced  with  an  aper- 
ture to  permit  the  passage  of  light  upward 
and  so  through  the  glass  on  to  the  paper. 
The  upper  surface  of  the  tablet — around 
the  aperture — is  prepared  as  a sensitive , 
selenium  bridge  and  connected  up  to  a bat- j 
tery  and  a telephone.  The  selenium  bridge 
receives  only  light  reflected  from  the  page. 
The  light  used  is  obtained  from  a small , j 
straight  filament  electric  lamp  placed  be-  ' 
neath  a rotating  disc  perforated  with  small 
holes  arranged  in  five  concentric  circles  near 
its  edge.  This  disc  is  illustrated  in  Fig.  4. : 
For  the  sake  of  clearness  and  simplicity  in, 
the  diagrammatic  arrangement.  Figs.  2 and- 
3,  the  lamp  is  shown  immediately  below" 
the  rotating  disc.  In  the  instruments  now  ■ 
being  made  the  lamp  is  so  arranged,  in  con- 
junction with  a reflecting  prism  and  cylin- 
drical lenses,  that  an  ima.ge  of  the  filament 
is  produced  in  the  plane  of  the  disc,  radially 
across  the  circles  of  holes. 

The  disc  is  kept  in  rapid  rotation  by 
means  of  a tiny  magneto-electric  motor 
driven  by  current  from  small  secondary 
cells.  Above  the  disc  there  is  an  optical 
system  which  throws  on  to  the  paper  an 
image  of  the  lamp  filament  as  it  would  be 
seen  thru  the  perforations  in  the  disc.  By 
{Continued  on  page  782) 


Fig.  6 — Diagram  Showing  How  High  Voltage 
Battery  Is  Connected  Up  to  Telephone  Re- 
ceiver, in  Conjunction  With  the  Main  Seleni- 
um Bridge  and  the  Balancer  Selenium  Bridge. 
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d.  Coney  island,  Will  Be  Amused  by  This  Giant  150-Foot  "DIp-the-DIp”  Wheel, 
of  the  Scenic  Railway,  the  Ferris  Wheel  and  the  Chute-the-Chutes. 


'iext  Summer,  Visitors  to  New  York’s  Pla: 
Which  Combines  All  the  1 


[MAGINE  that  you  are  making  your  first 
visit  to  Coney  Island,  New  York’s 
greatest  amusement  resort,  via  the  boat 
from  the  Battery  that  takes  you  down 
the  bay  and  gives  you  a dash  of  the 
ingy  salt  sea  air.  Also  let  us  imagine 
aat  this  is  a night  boat,  so  that  you  will 
xperience  the  full  jpleasure  of  seeing  Luna 
’ark  and  Steeplechase  all  decked  out  in 
leir  myriads  of  electric  lights,  ablaze 
gainst  the  black  mantle  of  night. 


You’ve  just  left  the  pier  at  the  lower 
end  of  New  York  City  and  are  sailing  along 
happily  on  your  way.  After  you  have 
progrest  for  several  miles  your  attention 
is  arrested  by  a mammoth  illuminated  star 
on  the  horizon — clearly  outlined  against  the 
sky.  As  you  approach  the  Island,  the  giant 
star  rapidly  increases  in  magnitude.  Before 
long  your  eyes  begin  to  ferret  out  the  de- 
tails of  this  mammoth  display  which  evolves 
itself  into  a huge,  revolving  wheel  carrying 
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the  star  with  it,  across  the  center  of  which 
there  flashes  the  legend  “DlP-THE-DlP,” 
and  as  you  gaze  in  wonderment  at  this 
■greatest  of  great  amusements  afforded  by 
the  world-famous  “Coney"  you  can  hardly 
rest  until  yOu  get  there  and  make  your  way 
toward  it. 

You  have  mastered  your  nerve  by  this 
time  and  have  made  up  your  mind  that  no 
matter  what  the  char.ge  may  be,  you  are 
{Continued  on  page  803) 


the  Effect  of  the  Airship  Rising  the  Front  Curtain  is  Slowly 
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Mountains  of  Mexico  Coming  Into  View. 


OUITE  startling,  and  clever  indeed, 
is  the  airship  scene  from  the 
George  White’s  “Scandals  of  1920," 
starring  Ann  Pennington,  a recent 
metropolitan  production.  In  one  of 
these  scenes  we  see  before  us  the  two  rear 
gondolas  of  a gigantic  Zeppelin,  suspended 
from  the  gas  bag  above  by  appropriate 
structural  aluminum  trusses ; the  ropes  also 
being  suspended  from  the  gas  bag  above 
and  are  ostensibly  used  for  the  regulation 
of  the  various  devices. 

The  execution  of  this  scene  is  such  that 
all  the  construction  faithfully  resembles  the 
remarkable  Leviathans  of  the  air.  The 
.scene  of  action  takes  place  between  the  two 
gondolas.  At  the  right  hand  side  is  a cafe 
which  has  many  worthy  members,  including 
Mr.  William  J.  Bryan,  who  enter  for  some- 
thing stronger  than  2.75,  after  the  three- 
mile  altitude  has  been  reached.  Even  the 
height  which  the  dirigible  attains  apparently 
makes  the  actors  groggy. 

Now  comes  the  strange  part  of  the  play. 
The  propellers  are  heard  to  whirr,  while 
the  background  sceneiy,  containing  a bird’s- 
eye  of  New  York  City,  moves  away  or 
downward  rapidly  as  the  Zeppelin  reaches 
a veiy  high  altitude.  The  audience  actually 
imagine  that  they  are  on  a 'giant  airship 
flying  upward.  The  illusion  is  well  nigh 
perfect.  Finally,  the  Zeppelin  reaches  the 
three-mile  level  and  the  “cafe”  is  opened — 
atul  while  the  clouds  roll  by.  the  actors  get 
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In  New  Plays 


Sces^e 

C^ai&ges  aii^d  Realistic 
AirsKip  TSi^at  Appears 
to  Fly 

their  fill  of  liquors,  while  the  long  suffering 
audience  looks  on. 

A storm  now  breaks  and  the  scenery  is 
only  lit  up  by  the  intermittent  flashes  of 
lightning,  and  above  the  roar  of  the  thun- 
der the  Captain  shouts  that  they  are  drift- 
ing off  their  course.  At  last  the  ferocity  of 
the  storm  subsides  and  the  airship  “de- 
scends," and  the  passengers  find  themselves 
in  a new  country,  namely,  that  of  Mexico. 

How  the  entire  scene  change  has  Ijeen 
effected  in  four  seconds  can  be  readily  ex- 
plained in  a few  words.  The  airship  and 
and  other  scenery  in  the  front,  as  can  be 
seen  in  our  illustration,  is  painted  on 
canvas.  On  the  background  between  the 
two  gondolas  is  painted  a bird’s-eye  view 
of  New  York.  This  background  is  twice 
as  high  as  the  portion  viewed  by  the  audi- 
ence. The  clearest  detailed  view  is  toward 
the  bottom;  then  Brooklyn  lies  above  it 
and  this  enveloped  in  more  or  less  of  a 
fog;  even  this  detail  gradually  dies  out 
until  at  the  top  of  the  drop  the  scene  is 
completely  black.  Behind  this  drop  is 
placed  a second  drop  similarly  painted,  ex- 
cept that  a .scene  from  Mexico  ficcupies  the 
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most  important  position,  with  the  top  part 
of  this  drop  also  blackened. 

When  everything  is  set,  the  action  pro- 
ceeds rapidly  by  allowing  the  first  drop  to 
be  lowered  gradually  and  slowly.  At  first, 
the  audience  imagines  that  it  is  passing 
over  New  York,  then  Brooklyn,  and  finally 
the  fog  commences  to  show  while  the  detail 
is  lost ; the  lights  gradually  go  out  and 
clouds  are  projected  on  the  first  background 
from  behind  the  stage,  giving  an  unusual 
electrical  effect  of  moving  clouds. 

Even  these  darken  as  the  storm  ap- 
proaches and  lightning  flashes  illuminate 
the  setting  at  short  intervals.  Meanwhile, 
the  first  drop  has  been  lowered  to  the  great- 
est extent  which  the  scene  will  allow.  Be- 
tween one  lightning  flash  and  another,  the 
first  backdrop  is  suddenly  released  and 
cords  holding  it  in  place  are  unclampt 
No  change  seems  to  have  taken  place,  at 
least,  not  from  the  audience's  point  of 
view,  but  now  the  second  backdrop  occupies 
the  position  held  by  the  first,  and  as  this 
second  scene  is  gradually  raised  and  the 
lights  turned  on,  Mexico  comes  into  view. 

Finally  the  airship  is  landed  and  the  occu- 
pants come  out  to  an  entirely  different  scene, 
and  even  the  atmosphere  seems  to  have 
changed,  while  the  action  takes  place  in 
the  country  of  internal  commotions. 

Another  astonishingly  quick  change  of 
scenery  is  being  exhibited  at  the  Central 
Theater  in  New  York  City,  in  the  play 
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n Astonishingly  Quick  Change  of  Scenery — in  Fact,  the  Quickest  on  Record — is  Made  in  Another  Ne»  Vork  Theatrical  Production 
ntitled  “The  Poor  Little  Rita  Girl.”  The  Heavier  Set  of  Scenery  is  Mounted  on  Two  Pivoted  Platforms  Which  Rollon  Feit*covered 
ail-Bearing  Roller  Castings.  A Squad  of  Stage  Hands  QuictOy  Pull  the  Two  Halves  of  This  Scenery  Set  Back  and  Out  of  Line  With 
>e  Proscenium  Arch  as  Shown  Above.  The  Scene  Changes  from  a Massive  Interior  With  Real  Book  Cases  and  Books,  Tables,  Piano, 
tc..  Within  Two  Seconds  to  a Beautiful  Japanese  Garden  Scene.  The  Lights  Are  Extinguished  for  This  Short  Period,  Leaving  the 
udience  Gasping  In  Wonderment  at  the  Miraculous  Change  In  Such  a Short  Time.  Part  of  the  Scenery  for  the  Garden  Scene  is 

Lowered  from  Aloft. 


le  “Poor  Little  Ritz  Girl,"  where  an  en- 
rely  different  method  is  employed.  As 
town  in  our  diagram  in  this  scene,  the 
itire  stage  set  is  mounted  on  two  movable 
atforms  which  open  like  doors  rotating 
Kiul  two  giant  “king  pins”  mounted  at  the 
irners.  The  secondary  stage  is  moved 
lout  noiselessly  on  95  felt  covered,  ball- 
:aririg,  roller  casters.  This  scene  is  so 
instructed  that  there  is  no  fraud  to  the 
age  settings,  whatsoever. 

Everything  has  been  built  solidly  and  not 
•opt  up  or  simply  painted  on  canvas  in 
ly  way  whatsoever.  There  are  real  books 
Don  the  shelves  and  an  open  hearth  with 
owing  logs  is  found  on  the  left  hand  side. 


At  ihe  right  is  a large  and  massive  piano. 

The  total  weight  upon  the  stage  is  a little 
over  five  tons,  and  yet  none  of  this  is  shifted 
in  order  to  allow  for  the  rapid  change  at 
the  opportune  moment.  Even  the  actors  and 
actresses  retain  their  places.  Within  t-«vo 
seconds,  this  scene  changes  to  a Japanese 
Garden.  The  lights  go  out,  the  stage  splits 
in  half  and  each  half  is  rotated  outwardly, 
while  simultaneously,  eight  drops  are  let 
down  from  the  gridiron  above  the  stage 
to  occupy  the  place  formerly  occupied  by 
the  library. 

These  drops  are  mostly  made  up  of  silk 
gauze,  beautifully  painted  and  bolted  to- 
gether permanently,  so  that  they  descend  as 


one.  Two  seconds  on  a stop  watch  for  a 
scene  change  such  as  this  is  a remarkable 
undertaking  indeed. 

At  the  end  of  the  last  act  the  audience 
gets  an  insight  into  the  “workings.”  Just 
before  the  final  curtain  is  rung  down  and 
just  as  the  chor.is  music  reverberates  at  the 
final  note,  the  stage  in  full  view  of  the  audi- 
ence splits  into  two  parts,  each  section  Te- 
cetling  from  view,  one  side  to  the  left,  the 
other  to  the  right. 

The  entire  company  of  some  SO  persons 
thus  vanishes  into  space  inside  of  two  sec- 
onds,' right  under  the  eyes  of  the  dum- 
founded  audience. 


Tl^row  Away  Your  Eyeglasses! 


How  to  avoid  wearing  glasses  was  ex-  Incipient  cataracts,  retinal  detachment,  iritis, 
plained  at  the  annual  convention  of  the  erbsseyes,  coiijiinctivitis  and  optic  nerve 
American  Osteopathic  Association  in  Chi-  atrophy  have  re.sponded  to  this  technique, 
cago.  The  most  spectacular  feature  of  the  With  the  exception  of  the  specific  and 
convention  was  the  first  public  demonstra-  malignant  diseases,  which  should  be  care- 
tion  of  the  newly  discovered  method  of  treat-  fully  differentiated.  Dr.  Edwards  claims 
ing  the  eyeball  osteopathically,  for  the  pur-  almost  every  morbid  condition  of  the  orbital 
pose  of  correcting  errors  of  refraction.  Dr.  cavity  can  be  considerably  benefited,  if  not 
James  D.  Edwards  of  St.  Louis,  the  discov-  entirely  cured.  Finger  surgery  is  what  the 
erer  of  this  technique,  gave  a demonstration,  doctor  calls  it,  as  the  o-teopathic  operation 
He  claims  that  it  is  possible  to  avoid  the  is  performed  by  inserting  the  carefully  pre- 
use  of  glasses  in  90  per  cent  of  cases,  if  pared  finger  in  the  orbital  cavity  and  ad- 
the  treatment  is  begun  early  enough.  The  justing  and  majupulating  the  eyeball.  Dr. 
same  treatment  he  has  discovered  will  cure  Edwards  s.v}  s he  has  never  had  any  bad 
a large  percentage  of  eases  of  glaucoma,  results  or  jiosioinrative  discomfort.  In  fact, 
which  heretofore  has  been  classified  by  he  sajs  there  is  a sedative  effect  from  this 
medical  oculists  as  an  incurable  disease,  seemingly  har.sli  yet  scientific  treatment. 


A French  invention  described  in  the 
American  press  some  months  ago,  involves 
the  principle  of  applying  physical  pressure 
to  the  eyeballs  for  myopia  or  elongation  of 
the  eyeball.  The  machine  just  mentioned 
for  the  treatment  of  myopic  ailments  of  the 
eye  comprises  two  spherical  cups,  one  of 
which  fits  over  each  eye  so  as  to  pres.s 
against  each  eye-ball.  These  cups  are 
mounted  on  two  rods  which  are  under 
spring  pressure  and  which  pressure  can  be 
adjusted  and  increased  as  the  treatment 
may  require.  The  technique  for  applying 
this  method  of  coaxing  the  eye-balls  back 
into  their  normal  condition  consists  of  ap- 
plying this  machine  to  the  head  and  putting 
pressure  on  the  eye-balls  periodically. 


Applied  Chemistry” 

By  CHARI^ES  WOLFK 


The  flickering,  cold  beams  of  their 
electric  hat  lights  dancing  weirdly 
on  rocky  cavern  wall  and  ceiling,  the 
five  gazed  in  awe  on  the  spectacle 
before  them. 

A short  silence  fell,  each  busy  with  the 
task  of  stabilizing  bis  architecturally  acro- 
batic brain  as  gigantic  air  castles  soared 
skyward. 

. At  last,  in  a voice  that  he  strove  to  make 
calm.  Small  spoke,  the  sound  reverberating 
fantastically,  in  the  tunnel. 


on  the  bulging  pay  rock,  “1  put  in  my  share 
to  help  an  American  who  was  down  on  his 
luck  in  this  outlandish  country.  Great 
Lord,  Professor,  would  you  have  thought 
it?” 

Their  attention  called  to  him,  all  turned  to 
the  middle-aged,  bald-headed  scholar  who 
made  the  fifth  member  of  the  party.  For  a 
long  time  he  did  not  reply.  They  waited  ex- 
pectantly. Finally  he  sighed.  “Maybe  Mrs. 
Groin  will  leave  me  alone  in  my  laboratory 
now,  and  I’ll  get  a chance  to  do  a little 


the  rich  ledge  _ in  his  left  hand.  “I  am  not 
wholly  unfamiliar  with  the  principles  of 
metallurgy,”  he  said,  modestly,  “altho  this  is 
my  first  excursion  into  the  field,  so  to  speak. 
Most  of  my  time  has  been  spent  in  the 
laboratory.  I only  came  down  here  to  get 
away  from  Mrs.  Groin.” 

Brown,  mess  gear  spread  before  him, 
paused  to  remark  sarcastically,  “You  picked 
a nice,  quiet  locality.” 

Groin  sighed,  and  attacked  the  ore  vigor- 
ously. “To  me  it  seems  quite  peaceful,”  he 


■ ‘ . . G'  p o I n 

D r o p t to  His 
Knees  Before 
the  Little  Hole. 

‘Out  With  the  Lights,’  He  Snapt,  and  Silently  Benson 
Obeyed.  He  Could  Hear  Groin  Fumbling  In  the  Dark- 
ness. Then  Came  the  Scrape  When  the  Professor  Arose,  The 
Single  Flickering  Beam  From  His  Now  Carefully  Shaded  Electric 


© 1920  by  Science  Sc  Invention 

Torch  Revealed  Him 
Moving  Slowly  Away 
From  the  Spot  Where  the  Bottles  Stood,  Method- 
ically Laying  a Train  of  Bagging  Strips  Along 
the  Cavern  Floor.  ‘Bagging  Soaked  In  Acid,’  He  Explained  Shortly 
— ‘The  Fuse’  ...” 


“And  so  you  see,  gentlemen,”  and  in  spite 
of  tremendous  effort  that  voice  trembled, 
“my  Indian  did  not  lie.  Our  hunt  is  suc- 
cesslul.  Here  is  an  abundance  of  gold.” 
Archer,  the  geologist,  spoke  without  tak- 
ing his  staring  eyes  from  that  amazing  vein. 
“Without  an  assay,  I can  say  with  no  fear 
of  exaggeration  that  the  world  knows  no 
other  vein  that  can  compare  with  this. 
Boys,  we  are  plutocrats.” 

Benson,  soldier  of  fortune  and  rolling 
stone,  turned  to  Small.  He  was  probably 
the  coolest  one  of  the  group.  ‘‘Old  man,  I 
apologize  for  what  I have  thought.  When 
ou  rounded  up  the  four  of  us  in  that  hotel 
obby  in  Mexico  City  and  sprung  that  dying 
and  grateful  Indian’s  tale  on  us,  I was  sure 
the  old  heathen  had  been  delirious.  I only 
chipt  in  my  ante  and  came  along  for  the 
fun  of  the  thing.  I never  expected  this.” 
“Nor  I,”  Brown,  the  stranded  traveling 
salesman  was  feasting  still  doubting  eyes 


work,”  he  said,  and  it  came  from  the  bot- 
tom of  his  heart. 

The  walls  hurled  back  their  laughter,  as, 
the  spell  broken  by  the  unexpected  view- 
point of  the  pedagogue,  they  flung  their 
packs  to  the  cavern  floor,  and  prepared  to 
tackle  the  many  tasks  that  lay  before  them. 

“You  boys  go  to  it,”  Brown  called,  kneel- 
ing before  the  packs.  “All  I know  about 
rocks  I learned  in  thirty  days  which  I won 
on  a D.  and  D.  (drunk  and  disorderly) 
charge.  I’ll  take  your  word  for  all  results. 
And  while  you’re  working  I’ll  cook.” 

“Admirable  suggestion.”  Professor  Groin 
was  flourishing  a hammer.  ‘‘W’e  will  be 
very  hungry  when  the  reaction  sets  in. 
Archer,  shall  I sample  for  you?” 

Archer,  tenderly  drawing  from  their 
swathings  chemical  glassware,  called  a warm 
assent.  “Go  to  it,  Groin,  old  top.  -Some- 
thing tells  me  that  you  are  going  to  be  a 
regular  ace  in  this  game.” 

Groin  paused,  a fragment  of  rock  from 

748 


replied,  pathetically. 

Benson,  his  hands  on  his  hips,  stood  erect 
in  the  middle  of  the  floor  space,  his  eyes 
roving  restlessly  here  and  there,  in  the 
manner  of  a man  who  is  seeking  something 
which  eludes  him. 

“Fellows,”  he  said,  slowly,  "listen  to  me. 
I don’t  know  anything  to  speak  of  about 
mines.  This  thing  is  all  new  to  me.  But  I 
do  know  one  thing.  I’ve  knocked  about 
a bit,  and  I’ve  been  in  some  damned  tight 
corners.  And  I’m  subject  to — a hunch. 
Every  time  that  I’m  threatened  with  danger, 
I get  a feeling  ...  I can’t  describe  it  to 
you.  I just  get  it,  that’s  all.  And  I’ve  got 
it  right  now — strong.” 

They  all  gazed  at  him  uncertainly.  No 
one  raised  a ridiculing  voice.  There  \vas 
an  earnestness  in  those  tones  that  carried 
conviction.  Finally  Small  spoke, 

“I  dori't  see  anything  threatening  around 
here,  old  fellow,”  he  began,  “I — ” 
iCouthntrd  on  parje  806) 


At  Left  : — 
Burning  I ron 
Wool  in  the 
Oxy  - Hydro- 
gen Flame. 
The  Cylin- 
drical Tank 
Contains 
Oxygen. 


At  Right: — 
Making  a 
Joint  by 
Sealing  Two 
Glass  Tubes 
Together.  A 
Delicate  but 
Valuable 
Exper  i ment. 


Making 


Quicklime  in  Home-Made 
Electric  Furnace. 


Ignition  of  “Thermit”  Giving  Molten 
Iron  at  3,000  Degrees  Centigrade. 
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Preparing  Hydrogen  by  Passing  Steam  Over  Hot  Iron 
Filings  in  an  Electric  Combustion  Furnace. 


From  the  days  of  the  Cave  man  to 
the  present  moment,  the  mastery  of 
fire  and  the  attainment  of  high  tem- 
peratures have  been  indispensable  to 
progress  in  the  arts  and  industries. 
By  its  aid  primitive  man  cooked  his  food, 
fashioned  his  implements  and  lighted  his 
cave.  The  glare  of  the  open,  camp-fire 
lured  wild  animals  within  his  range.  Very 
gradually  thru  his  experiences  with  fire 
he  acquired  a rudimentary  knowledge  of 
the  arts  of  pottery,  glass-making  and  the 
metallurgy  of  the  simple  ores.  With  each 
advance  in  the  degree  of  heat  obtainable  in 
our  furnaces,  have  come  additional  triumphs 
of  science  and  new  commercial  processes. 
The  alchemist  in  his  vain  endeavor  to  trans- 
mute the  baser  metals  into  gold,  knew  no 
higher  temperature  than  that  obtained  from 
the  burning  of  good  beech  wood.  Then 
came  coal  and  gas  with  the  forced  draft,  to 
be  followed  by  the  oxy-hydrogen  blowpipe, 
the  electric  furnace,  thermit,  the  oxy-acety- 
lene  torch  and  the  explosion  of  cordite. 
Temperatures  rivaling  those  of  the  sun  are 
now  within  our  grasp  and  subject  to  our 
control.  In  this  article  we  shall  take  up 
some  of  the  sources  of  high  temperatures 
and  experiments  that  can  be  performed  with 
their  aid. 

The  Oxy-hydrogen  Blowpipe:  For  three- 
quarters  of  a century  the  oxy-hydrogen 
blowpipe  represented  the  acme  of  high  tem- 
perature attainment.  The  heat  of  its  flame 
was  used  for  glass-working,  for  making 
artificial  gems,  for  melting  platinum  and 
wherever  the  “highest”  temperatures  were 
required.  Its  construction  is  shown  in  Fig. 
I.  As  will  be  noted,  the  oxygen  passes 


thru  the  inner  tube  and  the  hydrogen  thru 
the  outer  one,  the  two  gases  mingling  at 
the  nozzle  and  burning  with  a fierce  heat. 

In  the  absence  of  a cylinder  of  comprest 
hydrogen  ordinary  illuminating,  gas  may 
be  used  with  excellent  results  and  in  place 
of  a hand  blowpipe  an  ordinary  blast  lamp 
will  be  very  satisfactory.  A cylinder  of 
comprest  oxygen,  however,  will  be  indis- 
pensable and  this  can  usually  be  had  in 
any  city  from  companies  that  use  it  for 
welding  purposes. 

Having  wired  the  rubber  tubing  securely 
to  the  cylinder  of  oxygen  and  to  the  blast 
lamp,  turn  on  the  hydrogen  gas  and  light  it. 
Then  very  gradually  admit  oxygen  to  the 
blast  lamp  and  regulate  the  supply  of  gas 
and  oxygen  until  you  have  a small  blue  flariie. 

Into  this  flame  thrust  the  end  of  a nail 
or  long  iron  wire  and  note  the  vigorous 
shower  of  sparks.  If  this  can  be  done  in 
the  dark  the  effect  is  exceedingly  brilliant. 
To  protect  the  table  from  the  falling 
globules  of  molten  iron  place  beneath  the 
lamp  a sheet  of  asbestos  paper  or  a layer 
of  sand. 

The  Limelight:  First  don  a pair  _ of 

smoked  glasses.  Grasping  a piece  of  quick- 
lime with  a pair  of  tongs  hold  it  in  the 
oxy-hydrogen  flame.  Almost  immediately 
the  quicklime  will  be  heated  to  brilliant  in- 
candescence— dazzling  in  its  brightness.  Not 
so  many  years  ago  before  the  use  of  elec- 
tricity had  become  so  universal,  the  calcium 
light  was  the  sole  source  of  illumination 
for  stereopticon  pictures  and  the  stage. 
From  this  latter  use  comes  the  familiar  ex- 
pression of  “being  in  the  limelight.” 

It  will  also  be  found  interesting  to  try 


the  flame  upon  other  substances  such  as 
aluminum,  copper  and  various  minerals. 

Scaling  Glass  Tubing:  To  make  a suc- 
cessful joint  by  sealing  together  two  pieces 
of  glass  tubing  is  a rather  difficult  opera- 
tion but  frequently  one  of  very  great  prac- 
tical importance. 

For  this  purpose  either  gas  and  hydro- 
gen may  be  used  or  gas  and  comprest  air. 
For  obtaining  comprest  air  a small  blower 
and  electric  motor  are  essential.  A foot 
bellows  may  of  course  be  used  but  it  is 
never  as  satisfactory.  Instead  of  the  blast 
lamp  a small  hand  blowpipe,  or  brazing 
torch,  will  be  necessary. 

First  see  that  the  ends  of  the  two  pieces 
of  glass  that  are  to  be  sealed  are  squarely 
cut.  Then  clamp  each  to  a ringstand  and 
bring  them  into  perfect  alignment  with  the 
ends  about  a quarter  of  an  inch  apart,  as 
shown  in  Fig.  2.  On  the  opposite  end 
of  one  piece  of  the  pieces  of  tubing  place 
a short  piece  of  rubber  tubing  and  clamp 
it  tight  with  a screw  clamp.  On  the  cor- 
responding end  of  the  other  piece  of  glass 
tubing  connect  a three-foot  length  of  small- 
bore rubber  hose  and  take  the  end  of  it 
in  the  mouth.  Now  start  the  blowpipe  and 
reduce  the  flame  to  as  small  a size  as  pos- 
sible. First  soften  the  ends  of  the  glass  tub- 
ing thoroly  and  evenly  and  then  very  care- 
fully liring  them  together.  With  the  fine 
needle-like  flame  of  the  blowpipe  quickly 
and  skillfully  soften  the  glass  about  the 
joint,  being  careful  to  soften  it  uniformly 
about  the  whole  circumference.  If  the  glass 
sinks  in  at  any  point  very  gently  blow  thru 
the  rubber  tubing  held  in  the  mouth.  If  a 
bubble  appears  at  any  point  use  very  gentle 
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Fig.  1 — Sectional  View  of  Oxy-hydrogen  Blowpipe,  Which  Yields  One  of  the  Highest  Temperatures  Yet  Attained  in  Chemistry  for 
Welding,  Brazing  and  Analytical  Work.  Fig.  2 — Showing  Two  Pieces  of  Glass  Tubing  Clamped  in  Position  for  Sealing,  as  Illustrated 
in  One  of  the  Accompanying  Photographs.  Fig.  3 — Apparatus  Set  Up  for  Experiments  with  “Thermit,”  Which  Produces  One  of  the 
Highest  Temperatures  Known.  Street  Car  Rails  and  Many  Other  Steel  and  Iron  Junctions  Are  Welded  by  “Thermit.” 


suction.  The  object  should  be  to  leave  the 
glass  as  thick  as  possible  at  the  joint  and 
slightly  larger  in  diameter  than  the  glass 
on  either  side  of  it.  If  this  can  be  accom- 
plished the  joint  instead  of  being  a weak 
spot  will  actually  be  stronger  than  the  rest 
of  the  .tubing. 

little  patience  and  persistent  practise 
will  bring  success  and  skill. 

Thermit:  Among  the  most  notable 

triumphs  of  high  temperature  achievement 
is  that  of  thermit  welding.  If  you  go  into 
the  locomotive  repair  shops  of  any  great 
railway  terminal  you  will  find  men  wearing 
large,  colored  glasses  at  work  tapping  white- 
hot  molten  steel  at  a temperature  of  3,000 
degrees  Centigrade  from  a conical  vessel 
into  a sand  mold  built  about  the  broken 
parts  of  some  locomotive  drive  wheel  or 
portion  of  the  frame.  These  men  are  em- 
ploying the  “thermit”  process  and  this  dis- 
abled locomotive  will  be  ready  for  service 
within  twelve  hours  after  its  arrival  in  the 
shops.  Furthermore,  the  welded  part  will 
be  stronger  than  it  was  originally. 

But  what  is  thermit?  The  name  sug- 
gests heat  and  this  is  the  meaning  of  the 
term.  Soon  after  the  production  of  alumi- 
num and  the  determination  of  its  proper- 
ties in  1854,  it  was  discovered  that,  if  this 
metal  were  heated  with  one  of  several  metal- 
lic oxides,  a chemical  change  of  explosive 
Violence  would  take  place,  liberating  vast 
quantities  of  heat  and  blinding  light  together 
with  the  molten  metal  at  a temperature 
much  higher  than  its  melting  point.  One 
of  the  first  metals  experimented  with  was 
iron  and  the  result  was  the  production  of 
the  superheated,  liquid  metal  at  nearly 
double  the  temperature  of  molten  steel. 

The  thermit  mixture  consists  of  aluminum 
dust  and  iron  oxid  and  the  chemical  change 
which  takes  place  is  exprest  by  the  follow- 
ing equation : 

2A1  + Fe.03=Alo03  + 2Fe. 

Homemade  Thermit:  These  high  temper- 
atures may  be  easily  produced  in  the  home 
laboratory  and  very  striking  demonstrations 
carried  out. 

Mix  about  equal  quantities  of  aluminum 
dust  and  red  iron  oxid,  or  ordinary  rouge, 
and  place  the  mixture  in  a small  iron  or 
tin  dish  mounted  on  the  ring  of  a retort 
stand,  as  shown  in  Fig.  3.  Beneath  it 
place  a small  box  containing  an  inch-layer 


of  sand.  In  a little  depression  in  the  top 
of  the  mixture  place  a half  teaspoonful  of 
ignition  "powder,  made  by  mixing  equal  parts 
of  magnesium  dust  and  powdered  potassium 
chlorat,  and  into  it  thrust  a short  length  of 
magnesium  ribbon. 

Light  the  magnesium  ribbon  and  with 
great  rapidity  the  reaction  will  spread  thru- 
out  the  mixture,  producing  intense  light  and 
liberating  white-hot  molten  iron,  which  will 
melt  a hole  thru  the  iron  dish  and  flow  in 
a stream  of  dazzling  brilliancy  into  the  sand 
box  below. 

Melting  a Hole  Thru  a Sheet  of  Iron 
Beneath  Water:  A unique  variation  of  this 
experiment  consists  in  arranging  apparatus 
as  shown  in  Fig.  4.  In  the  bottom  of  a 
good-sized  battery  jar  place  a 2-inch  layer 
of  sand.  On  this  layer  of  sand  place  a 
small  tripod  covered  with  a thin  sheet  of 
iron.  Fill  the  jar  two-thirds  full  of  water, 
set  it  on  the  base  of  a retort  stand.  On  the 
ring  above  place  a folded  filter  paper  con- 
taining a mixture  exactly  like  that  used  in 
the  previous  demonstration.  Upon  igniting 
the  thermit  the  molten  iron  will  drop  thru 
the  water  and  striking  the  sheet  iron  will 
melt  a hole  thru  it. 

Thermit  Welding:  Obtain  a 2-inch  length 
of  hollow  tiling  about  an  inch  and  a half 
in  diameter  and  place  it  on  a sheet  of  soft 
iron  or  steel  about  a quarter  of  an  inch 
in  thickness.  Fill  the  tile  with  a mixture 
of  thermit  with  ignition  powder  and  mag- 
nesium ribbon  at  the  top.  Upon  ignition 
the  molten  iron  will  run  to  the  bottom  and 
fusing  with  the  sheet  of  iron  beneath  will 
weld  upon  it  a boss  which  cannot  be  re- 
moved Ly  the  most  vigorous  hammering. 
It  will  be  noticed,  too,  that  the  sheet  of  iron 
has  been  softened  clear  thru. 

Electric  Furnace:  Still  higher  tempera- 

tures than  any  already  described  are  ob- 
tained with  the  electric  furnace.  Electric 
furnaces  are  of  two  kinds — arc  furnaces 
and  resistance  furnaces.  Either  type  of  fur- 
nace can  be  made  by  the  amateur  but  the 
former  more  readily  than  the  latter,  princi- 
pally for  the  reason  that  the  Nichrome  wire 
necessary  for  the  resistance  furnace  is  con- 
trolled by  patents  and  it  is  practically  im- 
possible for  anyone  other  than  a licensed 
manufacturer  or  an  educational  institution 
to  obtain  it.  Resistance  furnaces, -however, 
of  both  the  combustion  and  the  crucible 


types  can  be  purchased,  and  they  will  be 
found  exceedingly  useful. 

Making  an  Arc  Furnace:  The  materials 
necessary  for  this  furnace  are  fire  clay, 
asbestos  fiber  and  water  glass.  A mixture 
of  these  ingredients  will  quickly  dry  and 
harden  into  a fireproof  mass  of  low  heat 
conductivity. 

First  select  a box  about  8 inches  long  and 
4 inches  square.  Bore  a hole  a little  above 
the  center  of  each  end  just  large  enougli  to 
take  a standard  arc  light  carbon.  Then 
mix  some  of  the  fire  clay,  asbestos  fiber  and 
water  glass  until  a doughy  mass  is  obtained, 
and  pack  a layer  one  inch  thick  in  the  bot- 
tom of  the  box,  forcing  it  down  as  firmly 
as  possible.  Now  insert  an  ordinary  glass 
tumbler  in  the  center  of  the  box  and  thrust 
two  wooden  pins  the  size  of  light  carbons 
into  the  holes  at  the  ends.  Around  these 
pack  as  tightly  as  possible  more  of  the 
mixture,  completely  filling  the  box.  See 
Fig.  5.  Smooth  off  the  top  and  fill  in 
the  cavities  with  a mixture  of  fire  clay  and 
water  glass  alone.  In  similar  manner  make 
a cover  of  the  same  size  and  about  an  inch 
thick.  Place  the  box  and  contents  together 
with  the  cover  in  some  warm  place,  prefer- 
ably on  the  top  of  a furnace  and  allow  them 
to  dry  for  several  days.  At  the  end  of  that 
time  the  box  may  be  broken  away  and  the 
tumbler  and  pins  removed.  The  rough  ap- 
pearance of  the  outside  may  be  removed 
by  retouching  with  a little  fire  clay  and 
water  glass. 

Now  insert  in  the  holes  at  the  ends  two 
electric  light  carbons  to  which  stout  pieces 
of  copper  wire  have  been  securely  fastened. 
With  a suitable  resistance  in  series  the  fur- 
nace may  be  connected  directly  to  a house- 
lighting circuit.  Upon  striking  the  arc  by 
bringing  the  carbons  together  and  then 
slightly  separating  them,  a blinding  light 
and  intense  heat  will  be  obtained. 

Try  its  temperature  by  placing  in  the  arc 
pieces  of  various  metals,  lime,  quartz,  etc. 
In  a small  fire  clay  crucible  placed  into  the 
cavity  just  beneath  the  arc,  metals  may  be 
melted  and  fusions  made. 

Producing  Hydrogen  With  the  Combus- 
tion Furnace:  If  your  laboratory  affords  a 
resistance  furnace  with  a silica  combustion 
tube,  a number  of  very  interesting  experi- 
ments may  be  performed. 

(Continued  on  page  814) 
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Fig.  A — Interesting  and  Spectacular  Experiment  Demonstrating  that  a Hole  May  Be  Burned  or  Melted  Thru  Sheet  Iron  Under  Water. 
"Thermit”  Is  Used  in  This  Experiment.  Fig.  5 — Extremely  Simple  Plan  for  Constructing  an  Electric  Arc  Furnace  Employing  Two 
Arc  Lamp  Carbons  for  Electrodes.  Fig.  6 — Making  Hydrogen  by  Passing  Steam  Over  Hot  Iron  Filings  in  an  Electric  Furnace. 


.ctiim! 


'Eaoffn; 


The  accompanying  diagrams  and  photo 
show  a simple  form  of  electric,  motor 
which  I have  used  considerably  in 
demonstrating  the  principles  of  motors  to 
high  school  classes  in  physics  and  which 
students  of  electricity  will  find  of  interest, 
I am  sure. 

To  operate  the  motor  with  a permanent 
magnet  field,  the  horseshoe  type  steel  mag- 
net is  mounted  in  an  upright  position  as 


ng.i  r/g.2  r/g.3 


Diagram  at  Fig.  1 Shows  How  to  Connect 
Up  Field  Coil  and  Armature  to  Make  a Series 
Motor. 

Fig.  2 — Shows  Connections  for  Shunt  Wound 
Motor  with  Wound  Field  and  Armature. 
Fig.  3 — Shows  the  Simple  Connections  for 
Usual  Form  of  Demonstration  or  Toy  Motor, 
Having  an  Armature  of  Several  Turns  of 
Wire  and  a Simple  Field,  Composed  of  a 
Steel  Horseshoe  Magnet  with  No  Coils 
Wound  Upon  It. 


shown  in  the  drawing.  A powerful  mag- 
netic field  is  induced  between  the  north  and 
south  poles,  as  we  know.  In  this  field  is 
supported  in  a freely  rotating  manner  the 
armature,  which  is  formed  of  several  turns 
of  No.  14  B.  & S.  gage  bare  copper  magnet 
wire.  A piece  of  wire  28  inches  long  is  suf- 
ficient usually.  The  armature  turns  are  held 
together  at  A and  B with  a few  turns  of 
silk  thread,  or  fine  insulated  copper  wire. 

The  upper  bearing  is  made  of  hard  rub- 
ber or  fiber,  and  the  lower  bearing  of  brass 
or  copper  with  a cup-shaped  depression 
formed  into  it,  in  which  the  pointed  end  of 
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Illustration  to  the  Right  Shows  How  Author 
Constructed  the  Simple  Demonstration  Elec- 
tric Motor  Which  Will  Prove  of  Interest  to 
All  Electrical  Students.  It  Operates  on  the 
same  Principle  as  the  Larger  Motors  Which 
Run  Our  Trolley  Cars  and  Various  Other 
Machinery  and  Devices. 
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the  armature  wire  may  rest,  and  also  to 
make  contact  with  one  side  of  the  circuit,  as 
is  evident  from  the  diagrams.  The  upper 
end  of  the  armature  is  bent  slightly  so  as 
to  make  contact  once  in  every  revolution 
with  the  contact  brush  held  in  the  brass 
side-screw  shown.  This  motor  will  operate 
at  high  speed  on  one  cell  of  battery.  Those 
wishing  to  experiment  with  or  demonstrate 
the  principle  of  the  series  and  shunt  wound 
motor,  may  do  so  by  substituting  a soft  iron 


bar  of  the  same  shape  as  the  horseshoe  mag- 
net, the  legs  of  which  are  wound  with  cot- 
ton covered  magnet  wdre,  or  simply  annun- 
ciator wire,  using  about  No.  18  or  20  gage 
wire  for  the  purpose. 
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WHEN  keeping  poultry  and  it  is 
necessary  to  go  away  for  the  day, 
arriving  home  late  at  night,  it  either 
means  that  the  birds  lose  their  evening  meal 
or  the  neighbors  have  to  be  troubled  with 
feeding  them.  A feeder  that  will  auto- 
matically feed  the  birds  at  a predetermined 
hour  does  away  with  all  this  bother  and  it 
can  be  used  even  when  at  home,  as  the  hop- 
per can  be  filled  in  the  morning  when  feed- 
ing and  at  night  the  chickens  will  be  fed  at 
any  hour  decided  on.  The  following  de- 
scribes such  a feeder: 

A box  is  made  in  the  shape  shown,  with 
a hinged  door  at  the  bottom  and  a thin 
board  dividing  it  into  two  parts.  This  is  done 
for  two  reasons,  first  to  prevent  the  grain 
from  running  too  fast  and  second  to  take 
the  weight  off  the  trap  door,  for  if  the  en- 
tire weight  of  the  contents  was  allowed 
to  come  on  the  door  it  would  require  an 
extra  large  magnet  to  trip  the  device. 

The  tripping  device  consists  of  an  electro- 
magnet, which  attracts  an  iron  armature, 
which  has  a hook  at  the  end  to  hold  the 
door  in  place.  When  the  magnet  is  ener- 
gized it  attracts  the  armature  pulling  the 
hook  from  the  door,  allowing  it  to  open  and 
the  grain  to  flow.  The  magnet  may  be 
obtained  from  an  old  bell  or  telegraph  in- 
strument or  else  made  from  a soft  iron 
core  dia.,  by  3"  long,  wound  with  14 
layers  No.  20  cotton  covered  magnet  wire. 
The  grain  dropping  from  the  hopper  strikes 
a cone  shaped  tin  deflector,  which  is 
fastened  to  the  hopper  by  means  of  two 
strap  irons,  and  is  spread  in  a fairly  large 
circle,  thus  allowing  the  hens  to  get  it  with- 
out crowding. 


Operatedl  PounMFy  Feeder 
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When  You  Wish  to  Go  Away,  but  Still  Do  Not 
Wish  to  Deprive  the  Poultry  of  Their  Regular 
Meal,  This  Alarm  Clock  and  Electric  Switch 
Arranged  for  Dumping  the  Grain  at  a Pre- 
determined Time,  Is  Just  the  Thing.  A Few 
Dry  Cells  Furnish  the  Necessary  Power  for 
Actuating  the  Elecro- Magnetic  Trip  on  the< 
Bin  Door. 


The  time  switch  which  operates  the  de- 
vice is  easily  made  and  can  be  used  for  a 
number  of  uses  other  than  this  device.  The 
principal  part  consists  of  an  ordinary  alarm 
clock.  To  the  top  of  the  key  that  winds 
the  alarm  spring  a binding  post,  taken  from 
a discarded  dry  cell,  is  soldered.  This  is 
used  to  hold  the  switch  blade  and  also  for 
a connection  for  the  wiring.  A block  of 
wood  is  cut  to  the  shape  shown  and  a flat 
piece  of  brass  is  fastened  to  it  as  shown 
for  the  second  contact.  This  piece  should 
be  allowed  considerable  spring,  so  that  the 
blade  when  passing  over  it  makes  good 
contact.  A screw  below  the  spring  acts  as 
a stop  for  the  blade.  This  block  of  wood  is 
clampt  to  the  side  of  the  clock  by  means 
of  a band  of  metal  drawn  tight  by  a bolt. 

The  action  of  the  device  is  simple.  The 
alarm  is  set  in  the  ordinary  manner,  with 
the  switch  blade  in  a vertical  position.  The 
hopper  is  filled  with  grain,  the  trap  door 
being  held  up  by  the  hook.  When  the  hour 
for  which  the  alarm  is  set  arrives  the  blade 
passes  over  the  brass  spring,  as  the  key 
which  holds  the  blade  commences  to  re- 
volve,_  the  circuit  is  completed,  the  magnet 
energized  and  the  armature  attracted,  trip- 
ping the  door  and  allowing  the  feed  to  flow. 
After  passing  over  the  spring  the  blade  is 
stopped  by  the  screw  and  as  it  is  not  in 
contact  with  the  spring  no  curfent  is  used 
except  for  the  second  in  which  the  blade  is 
passing  over  the  spring. 

The  clock  and  battery  may  remain  in  the 
house  or  the  clock  with  the  battery  may  be 
contained  in  a box  located  near  the  hopper. 
The  clock  may  be  used  the  same  as  usual 
when  it  is  not  in  service  as  a time  switch. 
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The  Specimen  of 
Chemical  Plant 
Growth  Shown  Below, 
Resulted  From  Drop- 
ping a Crystal  of 
Ferric  Chlorid  Into 
a Beaker  Containing 
Some  of  the  Water 
Glass  or  Sodium  Sili- 
cate and  Water  So- 
lution. Some  of  the 
Prettiest  Growths 
Imaginable  Result. 


often  heard  among  all  classes  of  people. 
But  it  is  an  absolute  fact  that  plants  can  be 
produced  artificially,  altho  not  as  the  fan- 
tastic hopes  of  the  most  enthusiastic  opti- 
mist have  pictured.  That  which  science  has 
produced  resembles  the  plant  in  appearance, 
grows  and  develops  as  one,  has  twigs, 
leaves,  and  protuberances  which  closely  re- 
semble fruits.  But  the  vital  spark  of  life 
is  absent.  They  are  as  dead  and  as  cold 
as  the  stones  themselves.  The  divine  touch 
of  giving  life  to  inanimate  things  has  not 
yet  been  given  to  man.  But  science  can 
produce  seeming  life.  A seeming  life  so 
realistic  that  the  uninitiated  are  dumb  with 
wonder. 


Center  View  Shows  a Typical  Chemists’ 
Flower  Garden,  While  the  Lower  Picture 
Shows  Chemical  Tree  Grown  From  Cobalt 
N itrate. 

germinate  after  a few  seconds  of  expectant 
watching.  The  impossible  has  been  ac- 
complisht.  Spontaneous  germination  is  a 
fact ! But  watch ! Already  a long  shoot 
has  been  developed,  it  grows  momentarily 
longer,  it  stops,  seems  to  hesitate,  when 
suddenly  a protuberance  is  formed.  The 
fruit ! Another  shoot  has  meanwhile 


from  which  other  shoots  make  their  appear- 
ance, and  ferric  chlorid  which  develops 
thick  gnarled  twigs  and  thin  laminated 
shoots  from  which  leaves  soon  begin  to 
grow.  Aluminum  sulfate,  which  are  white 
crystals,  form  thin  delicate  shoots  in  this 
liquid. 

A number  of  these  crystals  placed  into  a 
tumbler  of  the  liquid  soon  begin  to  sprout 
and  the  heterogeneous  mass  with  its  vari- 
colored bands,  threads,  knotty  twigs,  and 
leaves  give  a fine  example  of  marine  plant 
life  among  the  corals. 

All  the  plants  which  have  been  produced 
with  these  chemicals  are  one-celled  just  as 
are  the  plants  of  the  ocean. 


By  Dropping  a Chem- 
ical Seed  Into  a Clear 
Transparent  Liquid, 
the  Seed  Begins  to 
Germinate  After  a 
Few  Seconds.  The 
Plant  Above  Result- 
ed From  a Grystal  of 
Aluminum  Su  Ifate 
Dropt  in  a Water 
Glass  Solution  Di- 
luted with  Water. 


- The  Vessel  Shown 
Above  Contains  a 
' Very  Beautiful  Speci- 
men of  Chemical 
Plant  Growth,  Formed 
by  Dropping  a smali 
I Crystai  of  Nickie  Ni- 
trate Into  a Beaker 
Nearly  Filled  with 
Water  Glass  Solution. 
It  Is  Surprising  How 
Quickly  This  Grew. 


F science  continues  to  advance  as  rapidly  Such  an  effect  can  be  produced  with  the 
in  the  future  as  it  has  in  the  past,  man  chemists’  flower  garden.  A chemical  seed 
will  not  depend  upon  methodical  Nature  dropt  into  a clear  transparent  liquid  begins  to 
to  produce  life.  Chemistry  will  supplant 

The  Jar  Shown  Below  Contans  a Chemical 
Tree  Grown  From  a Manganese  Sulfate  Crys- 
tal. 


her  and  with  the  aid  of  diabolical  mix 
tures  it  will  be  able  to  produce  living  things. 
Why  should  we  plant  seeds,  patiently  wait 
for  germination  to  take  place,  coddle  and 
care  for  the  delicate  seedlings,  only  to  have 
them  killed  by  the  frost,  burned  by  the  sun, 
or  mown  down  by  the  hail,  when  the  chemist 
can  produce  and  deliver  the  finisht  product 
to  the  consumer? 

These  and  similar  baseless  opinions  are 


The  Chemical  Plant 
Structure  Shown 
Below  Resulted 
From  Dropping  a 
Small  Crystal  of 
Cobalt  Nitrate  Into 
a Portion  of  Water 
Glass  Solution, 
Formed  by  Mixing 
Two  Parts  of  Sodi- 
um Silicate  to  One 
Part  of  Water. 


reached  the  surface  of  the  liquid,  begins  to 
spread,  and  a leaf  or  two  has  been,  de- 
veloped. 

The  liquid  used  is  ordinary  water  glass 
slightly  diluted  with  water.  (Two  parts  of( 
sodium  silicate  to  one  part  of  water.)  For 
seeds,  crystals  no  larger  than  one  half  or 
one  quarter  of  the  size  of  a pea  are  taken 
of  the  following  substances  : Cobalt  nitrate,  j 
a red  crystal  which  slowly  changes  its  color  ' 
to  a chlorophyl  green  as  it  grows ; nickel 
nitrate  which  produces  fine  laminated 
tendrils  with  lightning  like  rapidity,  manga- 
nese sulfate  which  produces  protuberances 


Herewith  is  a description  of  an  automatic 
temperature  indicator  which  I have  found 
useful.  A glass  tube  of  the  desired  length 
is  obtained ; about  eight  inches  is  the  right 
length.  It  should  have  an  internal  bore  of 
about  inch.  A bulb  is  blown  on  one  end 
by  means  of  a Bunsen  burner  flame.  A 
scale  is  now  made  for  your  thermometer. 
Place  the  tube  against  the  scale  in  the  posi- 
tion in  which  it  will  be  permanently  placed. 
Now  determine  as  accurately  as  possible 
the  temperature  of  the  room.  Then  pour 
enough  mercury  of  the  same  temperature 
into  the  tube  till  it  rises  to  the  height  on 
your  scale  corresponding  to  the  temperature 
of  the  room.  Scratch  on  the  glass  tube  this 
exact  point  and  pour  out  mercury.  This 
will  help  in  mounting. 

We  will  assume  that  you  wish  to  have 
your  indicator  show  all  temperatures  be- 
tween seventy  and  eighty  degrees  in  two 
degree  increments.  On  your  tube  then  mark 
off  with  a file  five  places  corresponding  to 
the  divisions  of  your  scale  between  seventy 
to  eighty  degrees. 

At  each  of  these  places  seal  a short  plati- 


num wire  so  that  the  mercury  will  make 
contact  with  these  wires  as  it  rises  and  falls 
in  the  tube.  A wire  must  also  be  sealed  in 
the  bulb. 


Simple  Form  of  Electric  Thermometer,  the 
Temperature  Being  Indicated  by  the  Succes- 
sive Positions  of  the  Needle,  Actuated  by  the 
Solenoid  Magnet  Coil. 

Tbe  indicator  is  made  in  the  following 
way:  A piece  of  wood  circular  in  shape 

and  about  incii  in  diameter  is  procured. 
A diameter  of  three  inches  is  about  right. 

752 


An  indicator  arm  is  mounted  so  that  it  is 
free  to  move  back  and  forth.  A solenoid  1 
is  mounted  so  that  an  arm  moves  down- 
ward when  the  current  is  turned  on.  A 
spring  is  mounted  on  the  upper  circle  of  the  ^ 
base.  The  diagram  will  explain  this  ar-  h 
rangement  better  than  words.  ) 

The  top  of  the  thermometer  tube  is  left 
open.  It  must,  of  course,  be  kept  in  an  up-  j* 
right  position.  J5 

The  hook-up  is  given  in  figure.  The  |j 
pointer  will,  when  at  rest,  point  to  70  de- 
grees  or  the  lowest  temperature  on  your  j 
indicator  scale.  A low  resistance  coil  is  J 
connected  between  the  thermometer  tap  | 
points.  ? 

Some  little  experimenting  will  be  re-  | 
quired  to  accurately  calibrate  the  instru- 
ment. 

I use  my  instrument  to  tell  me  when  my 
“hot-house”  is  getting  too  warm.  The  ther- 
mometer is  of  course  placed  in  the  hot- 
house. The  “indicator”  may  be  placed  any- 
where. Thus  you  can  tell  the  temperature 
of  a room  in  one  part  of  the  house,  down 
in  the  basement,  etc. 

Contributed  by  BURT  CLARK. 
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RAISING  THE  FLAG  “BY  MOTOR.” 

Here  is  an  idea  that  might  interest  some 
patriotic  experimenter.  It  is  an  idea  for 
raising  and  lowering  “Old  Glory”  by  mo- 
tor. Fig.  A shows  a method  of  fixing  the 
flag  to  the  pole.  Fig.  B shows  how  to 


from  the  armature.  A small  transformer 
is  used  (this  motor  cannot  be  run  with 
batteries)  to  run  the  motor.  The  armature 
is  a piece  of  clock-spring  or  other  hard 
steel,  A,  about  2 inches  long.  A hole  is 
punctured  for  the  shaft,  which  is  a large 
sewing  needle,  E.  The  armature  is  fast- 
ened on  the  shaft  with  an  eraser.  B,  from 
the  end  of  a nencil.  It  is  cut  in  half  and 
forced  on  the  shaft.  The  steel  armature 
is  magnetized  by  a horse-shoe  or  other 
magnet. 

To  start  the  motor  turn  on  the  current 
and  give  the  shaft  a twist.  You  may  not 
be  able  to  make  it  do  much  for  the  first 
time,  but  after  a while  you  will  be  able  to 
make  it  go  any  one  of  two  or  three  dif- 
ferent speeds. — Contributed  by 

THEODORE  D.  PECK,  Jr. 


ELECTRIC  BRAKE  FOR  SMALL 
MOTORS 

Often  it  is  necessary  to  have  a motor  stbp 
immediately  as  in  the  case  of  a rotary 
spark  gap.  This  is  best  accomplished  by 
the  use  of  an  electrical  brake  very  simple 
to  construct.  For  small  motors  the  resist- 
ance “R”  should  be  of  60  ohms  value  or 
more,  accurately  obtained  by  experiments. 
When  the  motor  is  to  be  stopt  the  power 
switch  is  drawn  out  and  thrown  in  on  the 
opposite  side.  The  counter  E.  M.  F.  de- 
veloped by  the  armature  is  taken  up  by  the 
resistance  “R”  and  the  motor  is  brought  to 
a quick  stop.  Connections  for  two  kinds 
of  motors  are  shown  in  the  diagram. 

Contributed  by  MONTE  COHEN. 


Instead  of  Raising  the  Flag  by  Hand,  Why 
Not  Raise  It  by  Motor?  The  Gearing  Re- 
quired for  the  Purpose  Is  Simple,  and  the 
Motor  Power  Required  Is  QUite  Small  in  Most 
Cases.  By  Balancing  the  Flag  with  a Weight, 
However,  the  Power  Required  Will  Be  Small. 

arrange  the  gears.  The  flat  gear  C and 
pulley  D are  placed  on  the  axle  F.  The 
axle  G has  a worm  gear  meshing  with  gear 
C.  The  pulley  H is  connected  by  belt  B 
to  the  motor. 

Of  course  any  system  of  gears  can  be 
used.  If  no  reduction  is  desired,  the  motor 
can  be  placed  where  pulley  E is  in  Fig.  A. 
If  no  pulleys  can  be  had,  a pin  or  nail  can 
be  used  in  place  of  pulley  D in  Fig.  A. 
The  pole  can  be  of  wood. 

If  the  gear  system  shown  in  B is  used, 
the  ratio  can  well  be  twenty  to  one. 


A SMALL  SYNCHRONOUS  MOTOR. 

Upon  a base  about  three  inches  long  is 
mounted  a brass  support,  D,  with  3 screws, 
I.  It  is  made  of  a strip  of  brass  bent  at 
where  the  screws  go  in,  at  the  top  bearing, 
and  the  bottom  bearing,  where  only  one 
thickness  is  drilled  and  a small  piece  of 
glass  is  inserted  between  the  upper  and 
lower  thicknesses.  This  makes  a good 
bearing. 

An  electro-magnet,  H,  is  fastened  to  the 
base  with  a piece  of  brass  or  other  non- 
magnetic metal.  The  center  of  the  core  is 


The  Simplest  Form  of  Synchronous  Alternat- 
ing Current  Motor  Is  Probably  the  One  Here 
Shown.  Altho  Small  in  Size  and  Power,  It 
May  Be  Used  for  Many  Scientific  Laboratory 
Requirements  Such  as  for  a “Time  Shutter,” 
Et  cetera. 

arrangea  a little  above  the  armature,  so  it 
will  not  bear  so  heavily  on  the  bottom 
bearing.  The  core  is  about  inch  away 


One  of  the  Most  Powerful  Brakes  Available 
for  Stopping  Electrical  Machinery  Is  the 
“Electro- Dynamic”  Brake,  and  the  Method 
of  Adapting  It  to  Series  and  Shunt  Motors 
Is  Shown  Above. 


ENGINEERS’  PERSPECTIVE 
OUTLINER. 

In  checking  up  perspective  work  and 
complete  layouts  of  factories,  and  any  work 
in  fact,  a great  help  is  to  have  a tracing  of 
the  outline  as  is  existent.  Make  a box  of 
Yz"  white  wood  8"x8"x8"  (bottom  only), 
insert  a cheap  lens,  adjustable  or  not,  and 
fix  in  place  a piece  of  good  mirror  glass, 
set  at  45“  and  held  in  place  by  thin  strip 
of  wood  and  glued  fast.  Set  in  the  top  a 
piece  of  ground  glass  flush  with  top.  Use 
old  camera  tripod  and  screw  fast  to  bot- 
tom. A small  pocket  level  laid  on  top  glass 
will  simplify  the  leveling  of  the  box.  Place 
the  instrument  in  position  so  that  the  ob- 
ject is  shown  on  the  top  glass;  stretch 
across  the  top  a piece  of  tracing  paper 
(oiled  paper),  and  sketch  off  the  object, 
after  which,  in  completing  the  drawings 


this  sketch  of  the  general  outline  will  serve 
as  a help  to  all  engineers  and  draftsmen. 
The  principle  is  the  same  as  a camera 
“finder”. 

Contributed  by  P.  P.  AVERY,  M.  E. 


Herewith  Is  Illustrated  a Simple  and  Accu- 
rate Form  of  Perspective  View  Outliner  for 
Engineering  and  Other  Sketches,  the  View  or 
Object  Being  Thrown  Up  by  the  Lens  on  to 
the  Ground  Glass  Screen,  Over  Which  the 
Tracing  Paper  or  Cloth  Is  Secured. 


MUSIC  ELECTRICALLY 

Radio  Bugs,  wake  up,  for  here  is  some- 
thing new  to  put  your  wireless  instruments 
to,  or  some  of  them  at  least.  Suppose  you 
were  reading  and  your  wireless  instruments 
began  to  play  music.  Ten  to  one  you  would 
stop  reading  and  listen  to  them.  You  can 
do  this  if  you  have  a mind  to,  and  still  have 
your  wireless  instruments  with  very  little 
trouble. 

This  is  a new  sport.  Instead  of  sending 
messages  you  send  your  friend  music  over 
the  telegraph  line,  and  he  sends  you  music 
back.  It  is  very  entertaining. 

Pictures  show  clearly  how  it  is  done.  The 
following  instruments  are  used : rheostat, 
receiver  and  horn  or  head-set,  buzzer,  bat- 
teries, and  keys  which  are  home-made,  or 
else  use  old  doll  piano. 

Tap  rheostat  as  in  diagram  to  get  differ- 
ent notes  and  pitches. 

Contributed  by  H.  SCHLIESTETT. 


By  Means  of  a Graduated  Resistance  or  In- 
ductance Used  in  the  Way  Here  Shown, 
Musical  Notes  Can  Be  Sent  by  Wire  or  Wire- 
less, in  Connection  with  a Buzzer  Used  as  a 
Generator. 


NO.  12— CONSTRUCTION  WORK  DETAILS. 


Fig.  1 — Above — Shows  Some  Practical  Wrinkles  in  Attaching  Pig-tail  Connections  to  Carbon  Brushes  and  the  Forming  of  Circuit 
Breaker  Multiple- Leaf  Contacts.  Fig.  2 — Illustrates  Some  Practical  Details  Met  With  in  the  Construction  and  Drilling  of  Slate  and 

Marble  Switchboards. 


s 


EVERAL  hints  of  practical  value  and  ers  or  light  clamps.  When  it  has  been  coarse  file,  as  at  C,  Fig.  2,  the  bevel  being 

useful  to  the  man  who  has  to  do  the  properly  set,  and  the  holes  to  be  drilled  finisht  off  with  a sandpaper  block, 

work  are  given  below.  At  Fig.  1 finally  decided  upon,  they  can  be  prick-  D and  E,  Fig.  2,  show  a simple  and  also 

several  wrinkles  are  shown,  covering  punched  thru  the  paper  with  a steel  punch  a more  substantial  method  of  providing  an 


carbon  brushes  and  multiple-leaf  con 
tacts  on  circuit-breakers.  Figs.  A and  B 
show  a multiple-leaf  brush  for  circuit- 


and  a hammer.  iron  support  frame  between  which  and  the 

Where  holes  are  to  be  accurately  drilled,  switchboard  panel  to  be  drilled  a ratchet 
such  as  those  for  accommodating  the  studs  drill  can  be  placed  in  order  to  obtain  the 
breakers  and  other  electrical  switch  gear,  of  voltmeters  and  ammeters,  knife  switches,  necessary  pressure  to  pierce  the  stock.  Such 
and  the  method  of  clamping  the  leaves  etc.,  which  applies  to  practically  all  switch-  drilling  frames  are  frequently  called  “the 
while  they  are  filed  true  on  their  face  and  board  work  in  general,  it  is  best  not  to  old-man,”  and  a typical  old-man  is  shown 

then  bent  to  the  desired  shape.  Usually  attempt  to  drill  the  large  full-size  holes  re-  at  F,  Fig.  2.  This  type  has  an  adjustable 

the  outside  sheet  is  of  heavier  copper,  quired  at  first,  but  to  drill  all  of  the  holes  arm  which  slides  along  an  upright  standard 
polisht  or  buft  up  and  lacquered,  which  thru  the  panel  from  the  prick-punch  marks  formed  of  a piece  of  steel  shafting  threaded 

serves  to  help  hold  the  contact  leaves  in  with  a small  drill  about  one-eighth  inch  in  or  riveted  into  the  iron  base  plate, 

their  curved  form.  The  end  of  the  multiple-  size.  Where  very  great  accuracy  is  desired  These  drilling  appliances  will  be  found  of 
leaf  contact  where  it  bears  against  the  brass  in  the  spacing  of  the  holes  it  is  good  prac-  the  utmost  value,  and,  in  fact,  are  of  great 
or  copper  contact  block  on  the  base  of  the  tise  to  drill  the  hole  with  increasing  sizes  importance  on  outside  jobs,  shop  work  and 
switch,  as  shown  at  A,  must  be  filed  very  of  drills,  until  the  largest  drill  necessary  in  the  factory,  where  switchboard  panels 
evenly  and  carefully,  in  order  that  all  of  is  finally  brought  into  play.  This  method  have  ofteii^  to  be  drilled, 
the  leaves  shall  touch  the  block.  will  also  be  found  valuable  in  drilling  holes 

At  C is  shown  the  method  of  attaching  accurately  thru  metal.  Always  drill  the 
carbon  break  blocks  to  circuit-breakers,  holes  in  switchboard  plates  or  marble  panels  wood  saw  is  generally  employed  for  the 
D and  E,  Fig.  1,  show  two  methods  of  at-  from  the  front — that  is,  the  polisht  face  purpose,  and  water  is  constantly  applied 
taching  woven  wire  pig- tails  to  carbon  or  the  one  having  a bevel  around  its  edges  while  the  cutting  operation  goes  on.  If  a 
brushes  by  means  of  a block  driven  into  — and  not  from  the  back,  as  invariably  when  buzz  saw  is  used  in  the  shop  for  the  purpose 
a pig-tail  down  into  a drill  hole,  or  else  the  drill  comes  thru  the  stock  a piece  will  it  should  have  fairly  coarse  teeth,  as  if  the 
iithreading  a screw  into  the  pig-tail  after  be-  be  broken  out.  Water  can  be  used  as  a lu-  teeth  are  too  fine  they  will  fill  up  so  rapidly 
ing  pusht  into  a tight-fitting  hole.  bricant  in  drilling  or  cutting  slate  and  that  the  saw  will  simply  heat  and  not  pro- 
marble. gress  thru  the  stock.  This  remark  applies 

It  is  difficult  to  bevel  the  edges  of  large  to  slate,  marble  and  soapstone  panels, 
size  switchboard  panels  with  a file,  unless 
building  slate  and  marble  switchboards  will  a jig  is  made  for  the  purpose,  so  that  the  ELECTRICAL  HELPS  FOR  THE  MACHINIST, 
probably  be  found  of  use  by  the  electrical  bevel  can  be  cut  evenly;  but  on  small  panels  A magnetic  old-man  is  shown  at  Fig.  3, 
machinist  and  several  suggestions  in  this  the  operation  can  be  carried  out  with  a A,  B,  C,  D and  E.  There  are  many  loca 


At  Fig.  2-G  an  operative  is  shown  cutting 
a slate  panel  with  a wood  saw.  An  old 


BUILOfNC  SWITCHBOARDS. 

Some  practical  shop  wrinkles  followed  in 


direction  are  clearly 
illustrated  at  Fig.  2. 

At  Fig.  2-A  a typical 
layout  for  a small  light- 
ing plant  switchboard 
is  indicated.  At  B is 
shown  a very  good 
method  of  laying  out 
the  holes  that  are  to 
be  drilled  thru  the 
switchboard.  Here  a 
blueprint,  which  is 
often  furnisht  with  ap- 
paratus to  be  mounted 
on  a switchboard  by 
the  builders,  is  laid  out 
on  the  face  of  the  slate 
or  marble  slab  and  is 
best  anchored  in  its 
proper  position  b y 
means  of  paper  stick- 


tions,  especially  in  drill- 
ing holes  in  difficult 
positions  on  various 
machines,  away  from 
the  shop  or  in  the  fac- 
tory, where  this  device 
will  be  found  extremely 
practical  and  useful. 
Not  only  is  it  con- 
venient, but  it  will  save 
time  frequently  lost  by 
the  machinist  or  his 
helper  looking  for 
bolts. 

The  working  details 
for  building  this  mag- 
netic old-man  will  be 
readily  obtained  from 

Above  Are  Illustrated  Details  for  Constructing  an  “Old  Man"  With  Magnetic  Base  to  f n g drawings  The 

Hold  It  in  Place  While  Drilling  Operations  Are  Carried  On,  and  Also  Details  for  i • r 

Constructing  a Magnetic  Base  “Trouble  Lamp”  As  Well  As  a “Search  Rod”  for 

Removing  Steel  Particles  From  Drill  Holes.  {Continued  on  page  &QQ) 
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This  department  will  award  the  following  monthiy  prizes:  First  prize,  $5.00;  Second  Prize,  $3.00;  Third  Prize,  $2.00. 

The  purpose  of  this  department  is  to  stimuiate  experimenters  toward  accorhplisliing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a prize  of  $.5.00  is  awarded;  for  the  second  best  idea  a $3.00  prize,  and  for  the  third  best  a prize  of  $2.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets.  ' 


FIRST  PRIZE,  $5.00 


SECOND  PRIZE,  $3.00 


THIRD  PRIZE,  $2.00 


A CHEAP  BATTERY. 

The  materials  needful  for  the  battery  are 
a rod  of  zinc,  a piece  of  arc  light  carbon, 
two  round  pieces  of  wood  about  three 
inches  in  diameter  and  half  an  inch  thick. 


Experimental  Wet  Cell  Having  a Zinc  Pole 
and  a Carbon  Pole  Surrounded  With  Coke. 


a little  powdered  coke,  and  some  flannel. 
In  the  diagram  the  way  in  which  the  parts 
are  assembled  is  shown.  The  round  pieces 
of  wood  have  holes  in  them  large  enough 
to  admit  the  carbon.  The  flannel  is  tied 
around  the  carbon.  Often  it  has  been  filled 
like  a bag  with  coke ; this  should  be  tightly 
packt  into  place.  The  zinc  and  carbon 
rods  can  be  supported  by  a cross  piece  of 
wood  with  two  holes  resting  on  the  top 
of  the  jar.  Wires  are  attacht  to  the  ends, 
of  the  two  rods.  Finally  fill  the  jar  about 
two-thirds  full  with  a solution  formed  of 
three  ounces  of  sal  ammoniac  to  half  a 
gallon  of  water. 

Contributed  by 

S.  LEONARD  BASTIN. 


A WIRED-UP  WIND  VANE. 

The  diagram  shows  quite  clearly  all  con- 
nections, and  the  only  problem  to  conquer 
is  the  winding  of  the  coils ; also,  when  put- 
ting in  new  batteries,  be  careful  not  to 
change  the  polarity. 

Contributed  by  ESTEN  MOEN. 


An  Electric  Wind  Vane  Constructed  From  a 
Compass,  a Two-pole  Switch,  Two  Magnet 
Colls  and  a Battery 


“WIREFENCE”  TELEGRAPHY. 

QST  ! QST ! QST ! Hello ! fellow  “bugs.” 
Hope  there  won’t  be  too  much  QRM  when 
you  read  this.  Did  u kno  that  wirefence 
telegraphy  is  “coming  in”?  It  is. 

In  the  country  we  are  often  far  apart, 
but  I believe  I have  now  spanned  the  diffi- 
culty and  the  “Country  Bugs”  may  hold 
communication  and  practise  code  between 
themselves,  even  tho  they  may  be  two  or 
three  miles  apart.  This  is  not  merely  a 
suggested  experiment,  but  a tried  system. 
A fellow  “Bug”  and  I,  about  two  miles 
apart,  have  been  racking  our  “cocos”  for 
some  time  to  find  a suitable  telegraph  sys- 
tem that  would  not  drain  the  purse  on  ac- 
count of  the  H.  C.  W.  (High  Cost  of 
Wire).  So  I have  finally  discovered  the 
following  cheap  and  simple  means. 

To  most  amateur  experimenters  I be- 
lieve the  diagram  will  explain  itself,  but 
I will  help  out  by  describing  and  explain- 
ing the  system. 

As  per  the  subject  of  this  article  you 
will  likely  infer  that  a wire  fence  has  some- 
thing to  do  as  a medium  of  connecting  sta- 
tions, and  so  it  has,  as  you  will  soon  see. 

Most  farms  now  have  wire  fences  sur- 
rounding and  dividing  them.  So  with  few 
connections  between  stations  a continuous 
connection  may  be  had  by  connecting  joints 
and  corners  with  telephone  wire,  after  points 
have  been  scraped  bright.  Connecting  two 
fences  on  opposite  sides  of  the  road  may 
be  done  by  passing  a wire  under  the  road 


“Wirefence”  Telegraphy  Is  Quite  Common 
in  the  West,  Where  Long  Wire  Fences  Are 
Used  To  Separate  the  Great  Cattle  and  Agri- 
cultural Tracts. 


thru  a culvert  or  sewer  pipe  where  con- 
venient. 

As  per  the  diagram  all  that  is  used  in 
sending  the  signals  is  a common  buzzer, 
key  and  battery  of  one  or  two  dry  cells.  A 
high  frequency  buzzer,  like  the  Radio- 
tone, is  much  better  than  the  common  buz- 
zer. Receiving  equipment  is  simply  a set 
of  phones  of  low  resistance,  preferably  of 
about  75  or  80  ohms,  altho  wireless  phones 
will  do ; but  the  low  resistance  phones  re- 
spond much  louder. 

For  convenience  a D.  P.  D.  T.  switch  is 
used  to  transfer  from  sending  to  receiving 
and  vice  versa.  A good  ground,  such  as 
used  for  wireless,  is  important  for  longer 
ranges  than  two  or  three  miles. 

Altho  the  fence  is  grounded  to  some  ex- 
tent in  many  places,  it  does  not  hinder  the 
signals  from  coming  in  perfect  and  strong. 

Contributed  by 

RALPH  D.  STURIN,  de  8AJ. 


MAKING  A SENSITIVE 
MICROPHONE. 

Take  a cigar  box  and  cut  a hole  inch 
in  diameter  in  the  back  of  it.  Then  get  a 
piece  of  tin  2 inches  in  diameter  and  glue  a 
piece  of  carbon  1/2  inch  thick  and  inch  in 
diameter  on  it  in  the  center  and  then  tack 


Simple  Experimental  Form  of  Microphone — 
Particularly  Sensitive  When  Used  VVith  An 
. Induction  Coil. 


(best  to  evenly  clamp  with  a second  wooden 
ring)  the  tin  with  carbon  over  the  hole  in 
the  box.  Now  take  a pointed  piece  of  car- 
bon as  per  illustration  and  glue  it  on  a strip 
of  tin  that  is  long  enough  to  reach  from  the 
base  to  the  center  of  the  hole ; then  assemble 
as  the  diagram  shows. 

Contributed  by 

THEODORE  FORTENBAUGH. 


A “TIN  BOX”  TELEPHONE 
RECEIVER. 

First  procure  a clean  snuff  box  made  of 
tin  (A-1)  and  drill  or  punch  a hole  in 
the  bottom,  y^''  in  diameter.  Into  this, 
fasten  a stove  bolt  with  two  burrs,  one  in- 
side and  the  other  outside,  and  have  the  end 
of  the  bolt  just  a fraction  of  an  inch  from 
the  cover.  Now  insulate  the  bolt  and  wind 
on  some  fine  magnet  wire,  about  No.  34 
to  36  B.  & S.  gage.  Bore  two  more  holes 
and  insert  a pair  of  binding  posts,  and  at- 
tach the  two  terminals  of  the  coil.  Now  put 
on  the  cover  and  she’s  “O.  K.”  Simple,  eh? 

Contributed  by  ESTEN  MOEN. 


Ever  Want  a Telephone  Receiver  irl  a 
Hurry?  Here’s  How  To  Make  One — and 
All  You  Need  is  An  Iron  Stove  Bolt,  a Tin 
Can  With  Cover  and  Some  Magnet  Wire. 
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AUTOMATIC  ICE  CREAM 
FREEZER. 

Herewith  is  a description  of  a freezer 
I made  last  summer  which  produces  a fine 
ice  dream  or  ice,  without  turning  or  stir- 
ring. Take  a candy  pail,  the  size  depend- 

The  Latest  Thing 
in  Ice  Cream 
Freezers — the  Kind 
You  Do  Not  Have 
to  Turn  for  Half 
an  Hour  or  So.  In 
the  Accompanying 
Article  the  Author 
Describes  How  to 
Build  One.  it  Com- 
prises Three  Simple 
Parts  Which  Any- 
one with  a Little 
I n g e n u I ty  Can 
Readily  Construct 
or  Else  Have  Made 
at  Small  Expense 
by  Their  Local  Tin- 
smith. Cracked  Ice. 
to  Which  Has  Been 
Added  a Consider- 
able Quantity  of 
Salt.  Serves  to 
Freeze  the  Liquid 
Placed  in  the  Con- 
tainer B,  in  About 
One  Hour. 


Tin.  cone-'  Tin  paii 


ing  -,Gn  the  builder’s  requirements.  Now 
get  aome  heavily  tinned  plate  and  make 
a cone-shaped  vessel,  similar  in  shape  to 
a lemonade  shaker,  about  six  inches  in 
diameter  at  the  top  and  one  inch  at  the 
bottom  and  fourteen  inches  long,  is  a good 
size.  Now  get  a piece  of  heavy  screen 
wire  and  make  a cone-shaped  container,  C, 
as  shown,  wdiich  goes  around  the  top  of  the 
freezer  can,  B,  and  extending  half  way 
down  the  sides.  Next  make  a light  lid,  D, 


and  the  freezer  is  finished.  To  use,  fill  the 
salt  sieve,  C,  with  crushed  rock  salt  and 
slip  on  the  container,  B,  as  shown.  Then 
place  in  the  bucket.  A,  and  pack  all  around 
with  crushed  ice  to  which  has  been  added 
25  per  cent  salt.  Then  put  the  ice  cream 
mixture  in  the  container,  B.  Put  on  the 
lid  and  allow  it  to  set  about  an  hour.  The 
ice  cream  made  is  exactly  similar  to  that 
frozen  in  any  freezer.  The  cone  shape 
prevents  the  ingredients  from  separating 
and  the  heavier  parts  from  settling  to  the 
bottom. 

Contributed  by  A.  H.  WAYCHOFF. 


A LEAD  TREE. 

Put  an  ounce,  of  sugar-of-lead  in  a quart 
of  water ; shake  it  well,  let  it  remain  for 
three  or  four  days.  Pour  off  slowly  the 
clear  solution  only,  into  a bottle  and  sus- 
pend a piece  of  zinc  in  it.  Do  not  disturb 
this  and  in  a few  days  the  resemblance 
of  a tree  in  crystalline  form  will  be  seen 
in  the  bottle. 

Crystallized  Tin:  Mix  half  an  ounce  of 

nitric  acid,  two  of  water,  and  six  drachms 
of  muriatic  acid.  Pour  this  over  a hot  tin 
plate,  and  feathery  crystals  are  thus  pro- 
duced on  the  surface. 

Contributed  bv  EXWYZED. 


MAKING  METAL  PATTERN  LET- 
TERS. 

To  make  metal  pattern  letters,  the  letters 
are  first  cut  out  of  heavy  cardboard  and 
glued  on  a strip  of  wood,  as  shown  in  Fig. 


1.  A thin  strip  of  the  board  runs  from  i 
one  letter  to  the  other  as  shown,  with  a 
gate  and  riser  print  at  each  end.  These  , 
letters  are  now  oiled  and  a plaster  of  Paris 
cast  taken  of  them.  After  the  plaster  has 
set  they  are  lifted  off.  Now  get  a soft 
pine  board  and  drive  the  points  of  fine 
tacks  in  it,  taking  care  that  the  heads  of 
the  tacks  come  down  where  the  moulds 
for  the  letters  are.  Lay  this  board  on  the 


C/ff.  J 

To  Cast  Metal  Letters,  the  Latter  Are  First  Cut  Out  of 
Heavy  Cardboard  and  Glued  on  a Strip  of  Wood  as  at 
Fig.  I,  A Channel  as  Well  as  a Gate  and  Riser  Are 
Made  at  Each  End  of  the  Mould.  The  Tacks  Shown  Are 
Moulded  jnto  the  Lead  Letters  and  Serve  to  Anchor  Them 
in  Place  Wherever  They  May  Be  Used. 

plaster  as  shown  in  Fig.  2,  and  cut  a gate 
A and  riser  in  it.  Pour  melted  lead  into 
the  gate  A. 

The  lead  runs  the  letters,  and  around  the 
head  of  the  tacks.  The  board  is  then  re- 
moved which  leaves  the  letters  with  tack 
points,  ready  to  push  into  the  patterns, 
doing  away  with  trying  to  fasten  them 
with  brads.  This  is  a foundry  kink  I’ve 
used  for  years. 

Contributed  by  A.  H.  WAYCHOFF. 


Mow  Ho  Us©  a Ofoieinnilcal  Balaimc© 

By  THOMAS  W.  BENSON 


There  are  certain  methods  of  using 
a chemical  balance  that  add  appre- 
ciably to  the  speed  and  accuracy  of 
the  weighing.  Those  taking  up  the 
study  of  chemistry  or  whose  duties 
demand  the  use  of  a balance  may  find  these 
paragraphs  of  assistance. 

A sensitive  balance  should  rest  on  as  firm 
a foundation  as  posible.  Excessive  vibra- 
tion renders  difficult  the  accurate  deter- 
mination of  the  zero  point  and  may  injure 
the  knife  edges. 

The  balance  should  be  protected  from 
heat  or  cold.  The  arms  should  at  all  times 
have  the  same  temperature  so  they  will  ex- 
pand and  contract  equally.  Unequal  ex- 
pansion will  cause  the  zero  point  to  change 
and  the  balance  will  not  weigh  correctly. 
If  a lamp  is  used  to  light  the  balance  ff 
should  be  located  above  and  back  of  the 
operator’s  head  so  that  any  heat  rays  fall- 
ing on  the  balance  will  affect  both  arms 
equally. 

When  mounted  in  a case  some  basic  sub- 
stajice  such  as  lime  or  an  alkaline  carbon- 
ate should  be  kept  in  the  case  to  neutralize 
acid  vapors.  Where  the  room  in  which  the 
balance  is  used  is  excessively  humid  it  is 
customai-y  to  place  some  drying  agent  such 
as  calcium  chlorid  in  the  "case.  Sulfuric 
acid  shotdd  never  he  used  for  this  purpose. 
PRECAUTIONS  IN  WEIGHING. 

See  that  the  balance  is  level. 

Sit  directly  in  front  of  the  center  of  the 
balance  to  avoid  parallax  while  observing 
movements  of  the  pointer. 

Release  and  arrest  the  movements  of  the 
beam  and  pans  with  a smooth  steady  move- 
ment. Jerky  movements  will  in  time  injure 
the  knife  edges. 

If  .practical,  arrest  the  beam  when  in  a 
horizontal  position.  The  pads  or  supports 
])laced  under  the  pans  while  placing  and  re- 


moving the  loads  should  be  lowered  before 
releasing  and  raised  again  after  arresting 
beam  and  pans. 

Avoid  giving  the  pans  a rotary  motion  in 
a horizontal  direction.  This  will  cause  the 
knife  edges  to  scrape. 

Place  the  object  to  be  weighed  and  the 
weights  in  the  center  of  the  pans.  This 
will  prevent  the  violent  displacement  of 
the  pans  when  released  with  the  weights  to 
one  side  of  the  pans. 

If  the  beam  does  not  begin  to  swing  as 
soon  as  it  is  released,  set  it  in  motion  by 
wafting  the  air  over  one  of  the  pans  with 
the  hand. 

All  objects  to  be  weighed  should  be  at 
the  same  temperature  as  the  surrounding 
air  to  avoid  upward  air  currents  and 
moisture  condensation  when  the  object  is 
warmer  or  colder  than  the  operating  room. 

Hygroscopic,  volatile,  powdery  and  por- 
ous substances  should  be  weighed  in  close 
vessels.  This  is  to  prevent  absorption  of 
moisture  or  loss  in  weight  due  to  evapora- 
tion. 

If  the  substance  is  hot  when  put  in  the 
closed  vessel  and  then  allowed  to  cool, 
rernove  the  cover  for  an  instant  before 
weighing  to  bring  the  reduced  pressure  in- 
side up  to  normal. 

An  object  likely  to  become  electrified  by 
friction  should  not  be  brushed  or  wiped 
immediately  before  weighing. 

Long  objects  such  as  tubes  not  easily 
centered  in  the  pans  should  be  suspended 
from  a hook  above  the  pans. 

WEIGHING. 

There  are  in  use  several  methods  of 
weighing  but  two  most  common  are  the 
usual  balancing  method  and  the  method  of 
Borda,  also  called  the  substitution  method. 

In  the  first  method  the  zero  point  of  the 


empty  balance  is  first  determined.  If  the 
substance  is  to  be  weighed  in  containers  it 
is  best  to  place  similar  vessels  or  in  the 
case  of  powder  or  crystals,  a sheet  of  paper 
on  each  pan  and  then  determine  the  zero 
point. 

Place  the  weight  desired  in  the  right 
hand  pan  and  then  pour  into  the  left  hand 
pan  the  material  to  be  weighed.  Slowly  re- 
lease the  balance,  pans  first  then  the  beam, 
until  the  way  the  pointer  turns  is  seen 
and  then  as  slowly  arrest  it  again.  Remove 
or  add  material  as  found  necessary  and 
again  release  and  arrest  as  before. 
Continue  these  trials  until  the  pointer  coin- 
cides with  the  zero  point  of  the  empty  bal- 
ance. 

The  substitution  method  has  the  advan- 
tage of  eliminating  errors  due  to  unequal 
arm  lengths  and  changing  sensibility  of 
the  balance. 

The  exact  method  differs  slightly  ac- 
cording to  whether  it  is  desired  to  deter- 
mine the  weight  of  an  object  or  to  weigh 
out  a desired  amount  of  material. 

In  the  first  case  place  a weight  greater 
than  that  of  the  object  in  the  left  hand  pan 
and  the  object  in  the  right  hand  pan.  Add 
weights  to  the  latter  until  a balance  is  ob- 
tained and  the  zero  point  determined.  Re- 
move the  object  and  add  additional  weights 
till  the  pointer  is  again  on  the  zero  point. 
The  difference  between  the  final  weights 
and  that  of  the  weights  with  the  object  is 
the  true  weight  of  the  substance. 

In  weighing  out  material  a weight  great- 
er than  that  of  the  substance  desired  is  put 
in  the  left  hand  pan,  a balance  obtained  and 
the  zero  point  noted.  Then  remove  weights 
from  the  right  hand  pan  equal  to  that  of 
the  substance  desired  and  replace  with  the 
material  till  a balance  is  obtained  on  the 
same  zero  point. 
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Ho  M.O 


There 

is  no 
doubt 
many 
have 
heard  of  Bo- 
linas,  Cal.  (K. 

E.T.),  but  it  is 
very  doubtful 
if  any  of  them 
know  just  ex- 
actly where  it 
is  located, 
what  the  pow- 
er is,  whom 
they  work 
with  or  what 
kind  of  appa- 
ratus is  in- 
stalled. I shall,  therefore,  try  to  convey  to  Pacific  Gas  and  Electric  Company’s  sub- 
the  reader  a mental  picture  of  the  station,  so  station  near  Alto  (Marin  County),  5 miles 
that  in  the  future  when  speaking  of  high-  from  Sausalito,  Cal. 

power  radio  stations,  NAA  will  not  always  Power  is  received  at  Alto  66,000  volts,  3 
he  referred  to  as  the  “largest  spark  station  in  phase,  60  cycles,  transformed  down  to  11,000 
the  world.”  How  many  times  have  I heard  and  supplied  over  the  above  line  to  BoHnas. 
amateurs,  as  well  as  professionals,  radio  en-  At  the  power-house  it  is  further  stept  down 
gineers,  speak  of  Arlington  as  the  most  to  440  volts  and  led  to  the  terminals  of  a 
powerful  spark  station  in  the  world,  and  500-H.P.  induction  motor,  which  is  direct 
yet  it  is,  as  we  all  know,  only  a 100-K.W.  connected  to  a 300-K.W.,  2,000-volt,  150- 
Fessenden  synchronous  outfit.  Bolinas  has  ampere,  210-cycle,  single-phase  generator, 
a 300-K.W.,  2,000-volt,  single-phase,  210-  having  a rotary  field  of  14  poles, 
cycle  generator,  manufactured  especially  for  The  current  is  led  from  the  generators 
this  station.  The  generators  have  been  over-  thru  a 7,500-volt,  300-ampere,  double-pole 
loaded  25  per  cent  successfully  without  any  General  Electric  A.  C.  oil  switch  to  the 
signs  of  heating,  thus  making  the  station  buses,  connecting  with  the  low  side  of  the 
transmitter  input  350  K.W.  75-K.W.,  2,000/13,000-volt,  210-cycle,  single- 

The  station  is  rated  at  300  K.V.A.  input  phase  transformers,  which  are  connected  in 
and  can  be  operated  on  three  wavelengths ; parallel.  The  current  from  these  trans- 
namely,  5,000,  5,860  and  7,000  meters.  The  formers  is  led  thru  specially  made  reactance 
normal  wave  is  5,860  meters,  and,  altho  it  coils  to  the  high-tension  air-brake  switch 
was  thought  that  the  two  other  waves  would  keys,  thence  thru  two  specially  made  extra 
be  used  to  transmit  on  when  encountering  large  choke  coils,  on  to  the  high-frequency 
heavy  static,  they  are  never  used  now,  as  bus,  which  connects  with  the  bank  of  high- 
it  has  been  found  by  repeated  trials  that  voltage  oil-plate  condensers,  consisting  of 
changing  the  wavelength  this  small  amount,  sixty  rows  of  six  jars  per  row,  or  a total 
together  with  varying  the  input  of  power,  of  360  separate  condenser  units.  These  may 
did  not  help  to  any  appreciable  extent.  he  connected  from  two  to  six  in  series,  or 

Power  is  obtained  for  the  station  from  parallel,  the  best  connection  being  four  in 
a specially  constructed  transmission  line  27  series  for  5.860  meters  wavelength, 
miles  long,  carrying  3-phase  current  at  The  secondary  circuit  is  broken  for  send- 
11,000  volts  potential  difference  from  the  ing  purposes  by  specially  designed  high-ten- 


Left:  General  View  of  Switchboard  Gallery  and 
Bank  of  Four  11.000  to  440  Volt  Step-Down 
Transformers.  Note  Comparative  Size  of  Man. 


At  Right:  Jigger  Gallery.  Showing  a Gigantic 


Oscillation 


Lower  Left:  Close-Up 
charger,  Show! 


Transformer. 


iew  of  Main  Spark  Dis- 
Relative  Height. 


de  View  of  500  H.  P.  Electric  Motor 
Showing  Relative  Size. 


Lower  Right:  Looking  East  from  Power  House 
Showing  Full  Length  of  Antenna. 


^ ■ ■ / . 
j I sion  air-break 

1 , - relay  keys, 


■ , j which  in  turn 

' are  actuated 
b y a s m a 1 1 
sending  key 
, i thru  a source 
I , of  direct  cur- 

rent, this  cur- 
‘ . ' ^ rent  being  fur- 

' I ’ nished  from  a 

; J ! 1 small  motor 

' generator  set. 

, 1,  I Arcing  at 

, I ' i 1 the  contacts 

.of  the  main 
vj  signal  key  is 

- prevented  by  a 

heavy  blast  of 

air  forced  directly  at  the  contact  point  by  a 
specially  designed  electric  blower  motor. 

The  advantage  derived  in  interrupting  the 
secondary  circuit  lies  in  the  fact  that  it 
permits  300  K.W.  to  be  handled  at  various 
speeds  of  transmission,  exceeding  100  words 
per  minute,  without  error,  by  reason  of 
the  fact  that  it  has  been  found  much  easier 
to  break  the  high  voltage  of  the  secondary 
circuit  in  preference  to  the  large  current 
in  the  primary,  to  say  nothing  of  the  elimi- 
nating of  surges  due  to  breaking  the  pri- 
mary and  the  inductive  strain  on  the  gen- 
erator. 

The  transmitting  aerial  is  of  the  inverted 
“L”  type,  consisting  of  thirty-two  wires  in 
four  sections  of  eight  wires  each,  with  a flat 
top,  approximately  2.500  feet  in  length.  It 
is  supported  on  three  rows  of  steel  tubular 
masts  (three  masts  in  each  of  the  outside 
rows  and  two  in  the  center  row),  which 
are  approximately  325  feet  high.  The  rows 
of  masts  are  separated  about  250  feet.  An 
extra  mast  is  placed  on  the  end  of  the 
nearest  row,  so  that  an  extension  can  be 
run  out  for  a receiving  aerial,  should  neces- 
sity arise,  that  would  cause  operation,  both 
sending  and  receiving  to  take  place  from 
Bolinas.  The  natural  wavelength  of  the 
antenna  is  4,035  meters ; when  working  on 
5,860  meters  (which  has  been  found  to  be 
_ {Continued  on  page  780) 
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AUDION  MAKES  POSSIBLE  REMARK- 
ABLE DETECTAPHONE  AND  THERA- 
PEUTIC APPARATUS. 


lllltinitMllllllllllllllllltlllinilMllI 


Those  who  are  familiar  with 
the  wonderful  amplifying 
properties  of  the  audion  vac- 
uum tube  have  probably  rea- 
soned, and  rightly  so,  that 
this  clever  little  device  had  still  many 
new  roles  to  essay.  Two  of  the  lat- 
est novelties  in  scien- 
tific apparatus  due  to 
Earl  C.  Hanson  and 
Wendell  L.  Carlson, 
are  shown  in  the  ac- 
companying photo- 
graphs  and  diagrams. 

The  first  of  these 

instruments  comprises  a remarkably  sensi- 
tive detectaphone  as  an  aid  to  hearing  for 
the  partially  deaf,  while  the  second  inven- 
tion involves  the  use  of  an  audion  of 
medium  or  high>.power  for  producing  high- 
frequency  electro-therapeutic  currents,  sim- 
ilar to  those  produced  by  the  well  known 
Tesla  and  Oudin  coils. 


The  Latest  Application  of  the  Audion 
Lies  in  Its  Adaptation  to  a Specially 
Sensitive  Detectaphone  to  Aid  the 
Partially  Deaf  to  Hear  Better.  It  Is 
Surprising  Indeed  to  Hear  This  In- 
strument in  Operation,  as  It  Far  Sur- 
passes Anything  Done  Heretofore  in 
This  Branch  of  Science,  Thanks  to 
the  Two-Stage  Audion  Amplifier. 


AUDION  DETECTS  WHISPERS  FIFTEEN  FEET 
AWAY. 


The  editors  have  had  the  pleasure  of  be- 
ing present  at  a demonstration  of  the  Han- 
son detectaphone,  or  telephone  apparatus 
for  the  deaf  as  he  calls  it  in  his  patent,  and 
certainly  it  is  the  most  sensitive  device 
of  its  kind  that  they  have  ever  listened  to. 
When  a person  with  normal  hearing  listens 
at  the  receiver  attached  by  means  of  a 
flexible  cord  to  the  amplifying  cabinet  of 
the  Hanson  apparatus,  he  can  readily  inter- 
pret whispers  spoken  fifteen  to  twenty  feet 
away,  and  ordinary  strength  of  speech 
when  the  speaker  is  located  seventy-five 
to  one  hundred  feet  away  and  more. 
When  tests  were  made  by  covering  up  the 
transmitter  in  the  front  of  the  cabinet 
with  the  hand,  it  did  not  apparently  lower 
the  strength  of  the  received  speech. 

In  a few  words,  the  Hanson  audion  de- 
tectaphone comprises  a two-stage  amplifier 


known,  represents  on 
of  the  most  perfec 
forms  of  voice  trans 
lator  we  have. 

With  this  apparatus' 
it  is  remarkable  til 
note  that  the  audioi 
filaments  simply  glov 
a dull  red,  the  curreni 
passing  thru  the  fila 
ments — which  are,  b; 
the  way,  connected  ii 
parallel  to  a commoi  | 
battery  comprisinj 
two  standard  size  dn 
cells — being  regulatei 
by  a rheostat  from  ; 
control  handle  mount 
ed  on  the  exterior  o 
the  cabinet.  The  higl 
voltage  battery  i: 
made  tip  of  a numbe 
of  small  flashligh 
cells.  The  “baby’ I; 
au^Iions  used  are  o I 
a*new  type  and  meas 
ure  about  lonj 

by  7-16"  in  diameter  : 


THE  AUDION  ELEC  | 
TRO-THERAPEUTIC  ' 
GENERATOR. 


with  two  audion  bulbs  of  miniature  size 
(smaller  than  anything  heretofore  com- 
mercially employed  except  by  the  army  and 
navy),  together  with  two  iron-core  step- 
up  transformers,  as  shown  in  the  diagram 
below.  A carbon  ball  microphone  has  been 
employed  to  modulate  the  primary  current 
of  the  first  transformer,  but  owing  to  the 
imperfect  manner  in  which  the  best  of 
carbon  microphones  transmit  or  interpret 
speech,  Mr.  Hanson  is  considering  improv- 
ing his  apparatus  by  using  either  a new 
form  of  microphone,  or  its  equivalent  such 
as  the  Bell  type  receiver  which  as  is  well 


In  the  patent  issuec 
to  Messrs.  Carlsoi 
and  Hanson  on  ai 
electro-therapeutic  apparatus  involving  tin 
use  of  an  audion  exciter,  a clever  circuit  i: 
shown  for  producing  and  utilizing  stead} 
and  constant  high  frequency  currents  by  use 
of  a stabilizing  capacity,  which  works  simi 
lar  to  the  manner  in  which  radio  circuit; 
are  attuned  for  similar  effects — that  is  pro 
ducing  constant,  high  frequency  oscillations 
As  pointed  out  by  the  inventors,  present 
day  high  frequency  apparatus  is  quite  like- 
ly to  give  severe  shocks  to  patients,  due  tc 
the  currents  being  of  varying  frequenc} 
{Continued  on  page  819) 
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Figures  1 and  2 Show  the  External  Appear- 
ance of  One  Type  of  Audion  Detectaphone, 
as  Well  as  Hookup  of  Two-Stage  Audion 
Amplifier  With  Transformers,  Microphones, 
Common  High  Voltage  Battery,  Etc. 


Fig.  3 Shows  One  Form  of  Audion  Electro- 
Therapeutic  Apparatus,  the  Vacuum  Tube 
Acting  as  the  Oscillation  Generator  in  This 
Case.  Fig.  4 Shows  Hookup  to  Produce 
Uni-Polar  Discharge. 


Fig.  5 Shows  Method  of  Inducing  High  Fre- 
quency Currents  in  the  Body  of  a Patient, 
From  a Coil  Thru  Which  High  Frequency 
Oscillations  Are  Passing.  Fig.  6 Shows 
Oudin  Circuit  Arrangement. 
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Icience  and  Invention  for  November,  1920 

id  receiving.  Whether  you  are  attending 
school  or  learning  at  home,  your  progress 
id  the  length  of  time  before  you  will  be 
iile  to  secure  a license  depends  materially 
pon  your  operating  speed. 

The  home  student  who  has  erected  an 
nateur  receiving  station  has  an  excellent 
Ivantage  in  the  fact  that  he  is  able  to 
isten-in”  upon  actual  operating  and  thus 
2 can  learn  to  copy  the  many  styles  of 
;nding  as  well  as  intercept  the  several 
asses  of  radio  traffic  which  are : 

1.  The  commercial  paid  and  service  mes- 
sages. 

2.  Daily  weather  reports  transmitted  by 
naval  coastal  stations  and  others. 

3.  Press  news  items  also  sent  out  by 
coast  stations. 

4.  All  manner  of  code  messages  trans- 
mitted by  war  ships,  merchant  ves- 
sels and  others. 

5.  The  copying  of  foreign  language  mes- 
sages such  as  French,  Spanish,  Italian, 
German,  etc. 

6.  Hydrographic  and  obstruction  reports 
as  well  as  occasional  S.  O.  S.  mes- 
sages where  you  have  an  opportunity 
to  listen-in  and  learn  exactly  how  the 
procedure  of  these  important  messages 
takes  place. 

7.  Learning  to  copy  thru  static  and  in- 
terference— a most  desirable  accom- 
plishment. 


Renewal  of  Commercial 
First  Grade  License 
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THE  ART  OF  SENDING. 

The  home  student  must  take  great  care 
, code  practise,  as  it  is  very  easy  to  ac- 
lire  undesirable  mannerisms  and  poor 
yle  of  sending.  You  should  constantly  I 
; on  guard  and  if  possible  check  yourself  I 
3 by  an  occasional  visit  to  a professional,  | 
(here  you  can  have  him  listen  to  your  | 
ffiding  and  judge  as  to  its  accuracy.  | 
fany  beginners  make  the  mistake  of  try-  | 
g to  send  as  fast  as  they  can.  That  is  | 
bt  the  right  idea.  Start  by  sending  slow  | 
id  clear.  Let  speed  come  with  practise  I 
ud  under  no  circumstance  try  to  send  | 
iister  than  you  are  able  to  receive  at  any  | 
me.  I 

-Concerning  the  matter  of  sending  speed,  | 
little  personal  incident  is  perhaps  not  out  | 
: place  here.  When  I started  out  as  a tel-  | 
graph  operator  I developed  an  uncon-  | 
,ollable  mania  for  “fast”  sending  which  | 
practised,  however,  only  when  convers-  | 
g with  a distant  operator.  When  the  | 
lerator  at  the  other  end  would  “come  | 
ick”  at  me  in  lightning  speed  using  a | 
broplex  (often  called  a “bug”),  I was  | 
lable  to  even  read  two  words  in  succes-  | 
. Nevertheless,  I would  O.  K.  and  go  | 
ght  along  on  some  new  topic.  In  other  | 
ords,  I “bluffed”  it  out. 
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Ex-service  Men  Learning  to  Read  and  Copy  Radio  Signals  at  One  of  the  Knights  of 
Columbus  Radio  Schools.  A Regular  Mode  of  Procedure  is  to  Have  Each  Student  Do 
a Certain  Amount  of  Sending,  Which  is  in  Turn  Read  and  Copied  By  the  Others. 

. G- ' 


Present  Style  of  License  Which  Must  Be  Secured  By  All  Radio  Operators  Before  They 
Are  Permitted  to  Board  a Seagoing  Vessel.  A Brief  Outline  of  the  Examination  Re- 
quirements is  Printed  upon  the  Face  of  the  Document.  On  the  Reverse  Side  Appears 
the  Secrecy  Oath  and  Pledge  of  Faithful  Service,  and  Beneath  This  is  Written  the 
Operator’s  Service  Record,  Which  Must  Be  Signed  By  the  Captain  of  Each  Ship  He  is 

Assigned  to. 

"i  One  day  while  engaged  in  this  pleasant 
I pastime  of  bluffing  the  distant  operator,  a 
I gentleman  who  had  been  standing  at  the 
I counter  apparently  preparing  a message  for 
I transmission,  called  me  over  to  where  he 
I stood  and  handing  me  a telegraph  blank 
I said  in  a very  ominous  voice,  “take  care  of 
I this  message  immediately,  young  man” ; he 
I then  turned  and  walked  away  rapidly. 

I This  was  an  unusual  request  so  I quickly 
I glanced  at  the  message,  where  I found  the 
I following  lines : 

I “The  young  man  should  govern  his  send- 
I ing  speed  according  to  his  receiving  ability. 
I We  must  all  creep  before  we  can  walk.” 

I It  was  signed  by  the  vice-president  of 
I one  of  the  largest  telegraph  companies  in 
I the  U.  S.,  which  incidentally  controlled  the 
I system  employing  me.  He  was  himself  an 
I expert  operator  and  had  been  quietly  listen- 
I ing  to  my  little  comedy.  No,  I was  not 
I fired,  but  I never  forgot  the  advice. 

I The  recognized  method  of  holding  and 
I manipulating  the  sending  key  is  known  as 
I the  Catlin  Grip.  Use  the  first  three  fingers 
I of  your  right  hand,  grasping  the  forward 
part  of  the  key  knob  with  the  end  of  your 
thumb,  while  the  other  two  fingers  reach 
out  to  the  backward  part  of  the  knob — 
thereby  insuring  a firm  and  yet  pliable 
grip  of  the  key.  Then,  too,  the  up  and 
down  motion  should  be  controlled  from 
the  wrist  and  not  from  the  finger  ends, 
as  is  done  by  beginners.  The  principle  is 
the  same  as  that  employed  in  the  Palmer 
Handwriting  Method — it  is  a wrist  motion 
and  is  meant  to  relieve  the  fingers  from 
the  strain  of  too  concentrated  muscle  ac- 
tion, thereby  preventing  “writers’  cramp” 
or  “telegraphers’  paralysis.”  Too  much 
cannot  be  said  concerning  this  important 
subject.  Remember  one  thing,  it  is  just 
as  easy  to  form  right  habits  of  sending  in 
the  beginning  as  it  is  to  acquire  wrong  ones. 
THE  ART  OF  RECEIVING 
The  most  discouraging  period  for  the  be- 
ginner is  from  the  time  he  first  starts,  up 
to  the  point  where  he  can  begin  to  copy  a 
few  consecutive  words  without  error ; 
when  this  point  is  reached  he  takes  on 
new  life,  so  to  speak,  and  immediately  be- 
gins to  gain  confidence  in  himself,  which 
fact  comes  in  good  stead  when  he  finally 
attempts  to  copy  actual  signals  straight 
out  of  the  air. 

(Continued  on  page  816) 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficieiK 
of  the  apparatus.  To  increase  the  interest  of  this  department  we  make  it  a rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owne 
Dark  photos  preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  “Honorable  Mention.”  Addre 
the  Editor,  “With  the  Amateurs”  Dept. 


Here  are  some  pictures  of  myself  and  my  “Labs,” — 
chemical,  electrical,  and  radio.  The  first  photo  shows 
my  “Chemical  Lab.”  I have  about  one  hundred  and 
twenty-five  chemicals  not  including  solutions.  I have  ap- 
paratus for  making  chlorin,  H2S,  SO2,  etc.,  and  also  chemicals 
and  apparatus  for  qualitative  analysis.  I have  some  “patent” 
formulas  for  gun  powder  which  I will  send  to  the 
“Science  and  Invention”  magazine  soon. 

The  second  photo  shows  my  radio  station  and  “Electrical 
Lab.”  The  radio  station  consists  of : Receiving  set, — three 

loose  couplers,  two  short  and  one  long  wave ; a variometer ; 
a galena  detector ; and  3,000  ohm  ’phones.  The  couplers 
are  connected  by  a switch,  so  that  they  can  be  used  alone 
or  with  the  primary  windings  in  series,  one  acting  as  a 
loading  inductance  for  the  other. 

I also  have  extra  detector  condensers  and  inductances. 
With  this  set  I have  had  very  good  results,  having  heard 
“N.A.A.”  fifteen  feet  from  the  ’phones.  I have  also  heard 
“N.A.A.”  using  a tin  rod  for  an  aerial.  I have  also  in  my 


possession  an  indoor  aerial  and  loop,  both  of  which  work 
very  well. 

The  antenna  is  enclosed  in  the  left-hand  corner  of  the 
box,  as  is  the  sending  set,  which  consists  of  a two-inch 
coil,  a secondary  condenser,  gap,  key,  etc.  The  antenna 
switch  handle  extends  thru  the  slot  in  front  of  the  box. 
All  of  the  instruments,  except  coil,  are  of  my  own  con- 
struction. 

In  the  lower  right  corner  can  be  seen  my  home-made 
vacuum  bulb  and  panel.  The  bulb  is  a twelve  volt  auto 
headlight,  with  plate  on  the  outside. 

Near  the  center  of  the  picture  is  a battery  switchboard, 
with  polarity  reverser  and  rheostat.  I also  have  a coil, 
a galvanometer,  a Leyden  jar,  a helix,  a goniometer,  coherer, 
etc.  In  the  upper  left  corner'  is  a microphone  with  which 
I can  hear  a fly  walk!  I possess  an  ultra-violet  light  gen- 
erator which  operates  on  a 2-inch  spark  coil. 

I am  a subscriber  to  both  the  “Science  and  Invention” 
and  Radio  Amateur  News. — Walter  Holey,  Norwich,  R.  F.  D. 
No.  3,  New  York. 
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compose  water,  and  you  also  need  a little  current  for  cer- 
tain experiments.  The  bottles  are  kept  in  good  order  and 
are  all  properly  labeled  as  can  be  seen. — Horace  Fletcher,  Jr., 
3430  Crawford  St.,  Falls  of  Schuylkill,  Phila.,  Pa. 


I AM  sending  some 
prints  of  my 
“Chemical  Labora- 
tory.” The  pictures 
were  taken  with  a 
Premo  film  pack  cam- 
era. I use  my  own 
flash  powder,  consist- 
ing of  K Cl  O3,  C,  S, 
Mg,  and  Al.  This  is 
by  far,  more  of  a 
chemical  “Lab,”  than 
an  electric  “Lab.” 


In  photos  number 
one  and  two  is  shown 
the  alcohol  making 
apparatus,  from 
which  I made  three 
ounces  of  alcohol  from  one  gallon  of  the  ferment  as  pre- 
viously described  in  Prof.  Barrow’s  series  on  “Practical 
Chemical  Experiments.”  I have  a small  box  holding  eight 
batteries,  from  which  I get  a current  strong  enough  to  de- 


$1,000 PRIZE  FOR  A PRODUCT  TO 
MANUFACTURE. 

A LEADING  manufacturer  of  intri- 
cate and  accurate  stampings, 
screw  machine  work  and  mechan- 
isms made  therefrom  will  pay 
$1,000  to  the  person  submitting 
)lans  for  a product  to  be  manufactured  if 
he  product  is  adopted  by  the  manufacturer, 
'fo  product  will  be  accepted  for  which  the 
lemand  is  less  than  $500,000  per  year. 

Here  is  an  excellent  chance  for  the 
eader  to  cash  in  on  some  practical  idea, 
nvention  or  device  that  will  be  in  universal 
lemand  when  made  in  quantities  and  ad- 
ertised  to  the  public. 

While  the  requirement  that  said  product 
nust  have  a demand  of  $500,000  yearly 
5 indicative  of  great  profits  to  the  manu- 
acturer  of  same,  and  on  the  surface  it 
nay  appear  the  inventor  should  share  more 
n such  profits  than  to  the  extent  of 
1,000,  yet  in  point  of  fact  the  risk  the 
rianufacturer  must  assume  investing  his 
apital,  time  and  the  like  in  advertising 
,nd  marketing  the  article,  is  deserving  of 
he  lion’s  share  because  the  inventor’s  only 
isk  is  his  idea  or  invention  which  has  no 
ommercial  or  tangible  value  until  it  has 
een  placed  on  the  market  thru  the  ex- 
ensive  financial  efforts  of  men  involving 
xpenditure  of  their  money. 

Therefore,  the  dictates  of  reason  con- 
ince  us  that  receiving  $1,000  cash  for  an 
dea,  as  stated  above,  with  an  initial  invest- 
nent  of  $100  or  less  for  a patent  and 
he  time  necessary  for  perfecting  it,  should 
lease  the  most  particular,  considering  the 
act  that  the  $1,000  prize  offered  above  is 
bout  900  per  cent  profit  on  the  investment 
tivolved.  Do  not  waste  your  time  sub- 
nitting  plans  for  products  which  cannot 
le  manufactured  as  required  by  the  manu- 
acturer  in  question. 

RAILROAD  CROSSING  SIGNAL. 

The  automobile  drove  across  the  tracks 
<ack  of  one  freight  train  and  directly  in 
ront  of  another.  The  crossing  signal  and 
rain  could  not  be  hvard  by  the  driver.  The 
utomobile  was  struck  squarely.”  Only 
hirty-four  simple  words  in  this  grim  news- 
|)aper  notice  but  volumes  could  be  no  more 
ffective  in  recording  the  fatal  result.  How 
jinnecessary  this  useless  destruction  of  life 
nd  property  when  a simple  device  like  that 
llustrated  would  prevent  100  per  cent  of  it. 

The  bell  signals  now  employed  can  be 
|ieard  no  more  by  the  traveler  than  can  the 
rain  whistle  miles  away.  Road  gates  are 
ffective,  but  a watchman  to  operate  them 
annot  be  stationed  at  every  country  cross- 
ng.  Therefore  an  automatic  watchman 
nechanically  operated  by  the  approaching 
rain  is  greatly  needed  to  prevent  the  grow- 
ng  number  of  gruesome  accidents  in  daily 
vidence. 


An  electrical  guard  placed  in  the  center  Agriculture,  and  it  will  be  difficult  to  find 
of  the  road  leading  across  the  tracks,  about  a practicable  way. 

fifteen  feet  from  the  crossing;  a warning  Some  chemical  preparation  mixed  with 
made  similar  to  the  folding  telephone  the  insulation  or  painted  on  it  to  poison 


TO  weST  __ 
BOUND  T«ACK 


CONTROL  AND 
REVeaSlNO 
i MECHANISM 


Every  Year  Many  People  Lose  Their  Lives  at  Railroad  Crossings,  Due  to  Improper  Signal- 
ling Devices,  or,  as  Often  Happens,  Autoists  and  Others  Drive  Across  Railroad  Crossings 
When  There  Are  No  Gates  to  Stop  Them,  Especially  If  a Train  Seems  to  Be  at  Quite  a 
Distance.  A Suggestion  for  a Simple,  Automatic,  Self-closing  and  Opening  Crossing  Gate 
Is  Here  Given,  Which  Could  Be  Connected  Up  So  as  to  Be  Operated  Electrically  When- 
ever a Train  Approached  from  Either  Direction.  There  Is  No  Reason  Why,  with  Our 
Present  Engineering  Skill,  That  Such  a Gate  Could  Not  Be  Perfected  and  Successfully 

Operated. 


holder,  red  lights  secured  upon  same,  and 
electrically  operated  by  a motor  connected 
to  the  control  arm  that  folds  and  unfolds 
the  collapsible  guard  upon  the  approach 
and  passing  of  the  train  are  suggestions. 

The  commercial  and  life-saving  value  of 
this  improvement  cannot  be  overlooked. 
Every  railroad  would  gladly  adopt  it  upon 
demonstration  of  its  perfection. 

WOOD  BORING  BEETLE  DESTROYER. 

Out  in  California  the  telephone  companies 
have  considerable  wire  trouble  caused  by 
beetles  eating  the  insulation  which  exposes 
the  wire  to  the  elements  resulting  in  short 
circuits  and  the  like.  The  following  notice 
explains  the  difficulty : 

When  telephone  girls  in  California  find 
their  wires  are  “shorted”  a bug  may  be  on 
or  in  the  wire,  for  California  has  a iwod- 
boring  beetle  that  goes  thru  wood  and  also 
thru  similar  substances  considerably  harder 
than  lead.  The  beetle  has  put  hundreds  of 
telephones  out  of  commission  by  boring 
holes  in  the  cables  that  carry  tife  w-irest 
Water  enters  the  ca'bles,  making  wire  con- 
nections useless  until  the  bored  places  are 
found  and  repaired.  The  problem  of  con- 
trol of  this  active  boring  beetle  is  still  un- 
solved, according  to  the  bureau  of  entomol- 
ogy of  the  United  States  Department  of 
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Have  You  Waited 
Hours  to  See  Your 
Doctor,  and  Finally 
Lost  Out  by  Having 
Some  Inconsiderate 
Nabob  Rush  in  Ahead 
o f You,  Possibly 
Thinking  He  Was 
Next,  But  More  Prob- 
ably Not  Caring  a 
Hang  About  You  or 
Your  Valuable  Time? 
Why  Not  Perfect  an 
Electric  Recorder  to 
Keep  the  Doctor  Post- 

' ed  as  to  Just  Who 
Is  Next?  The  Device 
Could  Be  Made  to  In- 
dicate the  Patients’ 
Numbers  In  Order, 
Besides  Issuing  a 
Tally  Check  to  Each 
Patient. 

liiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiinii' 

71^3 


these  destructive  pests  appears  to  be  the 
means  desired  to  eradicate  them.  Un- 
doubtedly telephone  companies  would  pay  a 
substantial  price  for  a successful  formula. 

DOCTOR’S  PATIENT  RECORDER. 

How  many  times  have  you  waited  hours 
to  see  your  doctor  and  lost  out  by  having 
some  inconsiderate  nabob  rush  in  ahead  of 
you,  possibly  thinking  he  was  next,  but  more 
probably  not  caring  a hang  about  you  or 
your  valuable  time?  This  is  a daily  annoy- 
ance in  nine-tenths  of  such  places,  and  the 
inefficiency  causing  this  condition  suggests 
a much  needed  improvement  of  this  system. 

A practical  electric  recorder  could  easily 
be  invented  to  keep  proper  tab  on  the 
patients  to  be  treated,  a small  device  in 
the  form  of  a register  that  both  designates 
the  visible  number  in  order  and , issues  a 
duplicate  number  to  the  patient  incoming. 
These  numbered  checks  could  be  made  of 
metal  to  be  used  over  again,  and  the  opera- 
tion of  thei  recorder  would  be  practical  in 
every  way. 

The  patient  pushes  the  button  on  the 
recorder  when  he  first  calls,  thereby  causing 
the  machine  to  place  a consecutive  number 
in  the  glass  indicator.  At  the  same  time 
a small  metal  check  bearing  a duplicate 
number  comes  out  into  the  operator’s  hand. 
This  check  is  retained  by  the  patient  and 
referred  to  as  the  doctor  looks  at  the  num- 
ber in  the  recorder  and  calls  out  the  next 
number  in  order.  The  patient  holding  the 
number  announced  then  steps  forward  plac- 
ing ’his  check  in  the  receiver  provided  in 
the  doctor’s  office. 

Using  this  device  each  person  would  be 
sure  of  keeping  his  place  as  originally  re- 
ceived, and  the  efficiency  obtained  by  the 
doctor  in  seeing  his  callers  properly  would 
more  than  warrant  the  cost  necessary  to 
install  a system  of  this  kind  in  his  office, 
and  of  the  200,000  doctors  in  America, 
100,000  would  gladly  buy  an  improvement 
like  the  one  described. 

The  same  scheme  would  find  a use  in 
our  crowded  barber  shops. 

Copyright,  1920,  by  the  Author. 
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Flying  Machine. 

(1,345,159.  Issued  to  James  H. 

( Freeman.) 

Here  we  have  another  of  the  now 
common  helicopter  types  of  flying 
machines  which,  however,  has  the 
added  improvement  in  that  it  will 
act  as  a parachute  in  case  of  stop- 
page of  the  engine,  thus  enabling 
the  occupant  to  make  a safe  land- 
ing. In  order  to  prevent  undue 
gyratory  action  on  the  part  of  the 
propellers  they  are  so  coupled  that 
one  will  rotate  in  one  direction  and 
the  other  in  the  opposite  direction. 
Four  vertical  vanes  keep  it  end  up 
and  act  as  rudders  to  incline  the 
machine  from  the  vertical.  The 
propellers  are  rather  flexible  and 


are  arranged  in 
their  pitch  can 
to  increase  or 
effect,  or  they 
tirely  out  of 
case  the  lifting 
as  a parachute 
landing. 


such  a manner  that 
be  adjusted  so  as 
decrease  the  lifting 
may  be  thrown  en- 
operation  in  which 
propellers  are  used 
for  effecting  a safe 


Submarine  Destroying  Apparatus. 

(1,344,074.  Issued  to  William  E. 

Williams. ) 

We  have  here  another  device  for 
the  detection  and  destruction  of 
submarines.  It  consists  of  a large 
number  of  submergible  floats  which 
are  dragged  by  a steam  trawler, 
each  of  which  can  be  controlled  in- 
dividually by  the  operator  on  the 
parent  ship  and  the  submerged  ves- 


nated  which  forms  the  gist  of  this 
patent.  Lamps  are  secured  to  straps 
as  shown  in  the  sketch  and  properly 


connected  to  batteries  suspended 
from  the  waist  of  the  user.  A novel 
feature  is  an  automatic  switch 
which  controls  the  lights.  It  con- 
sists of  a small  tube  having  metal 
ends  half  filled  with  mercury. 
When  the  arm  is  raised  to  a hori- 
zontal position,  mercury  flows 
acioss  the  two  metal  contacts,  thus 
closing  the  circuit  and  lighting  the 
lamps. 

Collapsible  Tube. 

(1,346,897.  Issued  to  Clifford  G. 

King.) 

A new  collapsible  tube  which 
premises  to  relegate  all  the  pres- 
ent types  to  the  scrap  heap  is  here 
described  and  is  used  for  dispens- 
ing shaving  cream,  tooth  paste,  etc. 
It  has  incorporated  within  it  both 
foims  of  nozzles  so  that  either  a 
flat  ribbon  or  a cylindrical  shaped 
mass  may  be  expelled.  A cap  on 
the  end  closes  both  openings.  When 
the  cap  is  removed,  the  cylindrical 
form  of  paste  will  be  expelled  upon 
pressure  on  the  tube.  When  the 
cap  is  screwed  into  place  again  and 
a small  slidable  sleeve  moved  up- 
ward slightly,  it  opens  a slit-shaped 
nozzle  and  a ribbon  mass  is  ex- 
pelled at  right  angles  to  the  tube. 
Either  style  may  be  delivered  at  the 
option  of  the  user. 


sels  to  which  mines  are  attached 
may  be  separated  from  each  other 
or  directed  closer  to  each  other  at 
the  will  of  the  operator.  Each  of 
these  floats  has  within  it  a motor 
for  actuating  the  rudder  and  car- 
ries microphonic  telephonic  trans- 
mitting diaframs  adapted  to  receive 
sound  waves  from  different  direc- 
tions. When  a receiving  device  on 
the  vessel  announces  that  a stimu- 
lus has  been  received  in  one  of  the 
floats,  the  direction  from  whence  it 
comes  is  readily  determined,  and 
the  trawler  is  sent  in  quest  of  the 
enemy  submarine.  The  mines  can 
be  exploded  by  contact,  or  simply 
by  closing  an  electrical  circuit 
when  it  is  believed  that  the  vicinity 
of  the  submarine  has  been  reached. 

Portable  Signal  System. 

(1,346,531.  Issued  to  Benjamin  W. 

Davis.) 

Several  months  ago  we  described 
in  this  journal  and  showed  a pho- 
tograph of  a traffic  policeman  illumi- 


Wave  Motor. 

(1,346,399.  Issued  to  William  A. 

Crawford-Frost.) 

Varied  and  numerous  are  the 
ideas  on  wave  motors  and  the  idea 
similar  to  the  one  here  described 
was  the  subject  of  an  article  pub- 
lisht  some  three  years  ago  in  this 
magazine.  The  inventor  aims  to 
construct  two  towers  with  truss 
work  connecting  them.  From  this 
truss  work  he  suspends  by  means 
of  ropes  a large  float  about  100  feet 
long.  These  ropes  encircle  a drum 
where  the  action  of  the  water  upon 
the  float  causes  it  to  rise  and  fall 
with  each  wave  and  consequently 
the  ropes  will  cause  the  drum  to 
revolve.  A ratchet  on  the  drum 
rotates  a wheel  and  shaft,  thus 
giving  m.ovement  in  one  direction 
only.  The  shaft  in  turn  is  coupled 


Panoramic  Apparatus. 

(1,347,103.  Issued  to  Thomas  A. 

Killman.) 

Rather  a remarkable  piece  of 
apparatus  is  exemplified  in  this 
method  of  taking  and  projecting 
panoramic  pictures,  but  its  use 
seems  quite  limited  as  far  as  the 
ordinary  playhouses  are  concerned. 
It  consists  of  a series  of  projectors 
or  cameras,  all  coupled  to  the  same 
shaft,  so  that  their  shutters  and 
speeds  are  in  synchronism.  Each 
of  the  cameras  or  projectors  uses 
only  a small  part  of  the  picture 
from  the  regular  movie  strip,  so 
that  if  there  are  five  projectors 
there  . will  be  five  distinct  sets  of 
pictures  on  the  same  film,  which 
will  make  the  film  look  as  if  the 
five  motion  picture  films  were 
joined  in  parallel.  Each  of  the 
five  lenses  take  care  of  one  of  the 
five_  strips  of  pictures  and  upon 
projection  a continuous  panorama 
is  viewed  by  the  audience. 


or  other  gas  under  compression  in 
an  envelope  above  the  motors.  This 
also  serves  to  stop  the  fall  of  the 
aviator  because  of  the  helicopter 
action  of  the  fan  blades. 


Air  Motor. 

(No.  1,345,022.  Issued  to  Dew  R. 
Oliver.) 

This  is  a rather  novel  invention 
for  the  utilization  of  wind  to  pro- 


duce power  and  then  to  employ 
the  power  so  produced  to  generate 
electric  current  or  to  utilize  it  in 
any  other  way  desirable.  It  con- 
sists of  a long  tubular  body  which 
can  swing  in  a horizontal  plane  so 
that  it  will  always  be  nose-on  into 
the  wind.  This  tubular  structure 
has  a large  funnel  at  both  ends  in 
order  to  allow  for  the  concentra- 
tion of  the  force  of  energy  upon  a 
plurality  of  propellers  fixt  upon  a 
single  shaft,  and  rotating  as  shown. 


Illumination. 

(1,346,172.  Issued  to  Lucian  W. 
Bugbee  and  Edgar  D.  Tillyer.) 
The  electric  light  bulb  featured 
in  this  patent  is  radically  different 
from  those  which  we  generally  see 
in  that  it  provides  for  a small  body 
at  the  central  position  of  the  bulb. 
This  body  is  not  of  itself  conduct- 
ing or  coupled  with  any  source  of 
electrical  energy,  but  by  the  heat 


at  the  far  end  to  a generator  thru 
a system  of  gears,  the  function  of 
which  is  to  increase  speed  of  rota- 
tion. 


Parachute. 

(No.  1,344,044.  Issued  to  Andrew 
Kaminski.) 

This  invention  relates  to  a form 
of  parachute.  It  consists  of  three 
telescopic  tubes,  the  lowermost  sec- 
tion is  fastened  to  the  back  of  the 


of  the  filament  becomes  incandes- 
cent and  gives  off  a secondary  light 
without  directly  using  up  current. 


aviator  with  straps.  The  parachute 
proper  is  folded  up.  When  the 

telescopic  tube  is  extended,  it  re- 
leases a series  of  fan  blades  which 
immediately  spread  out  like  a spring 
umbrella  and  serve  to  stay  the  fall 
of  the  aviator.  These  blades  are 
so  arranged  that  they  may  be  ro- 
tated by  means  of  two  powerful 
motors  which  are  actuated  by  air 


Display  Device. 

(1,344,084.  Issued  to  James  K. 

Hackett.) 

A very  novel  feature  is  here  de- 
scribed and  relates  to  display  de- 
vices adopted  to  be  mounted  upon 
moving  vehicles  and  operated  by  a 
rush  of  air  due  to  their 
movement  or  used  elsewhere 
where  such  current  of  air 
is  obtainable.  To  a num- 
ber of  fan  blades  are  at- 
tached different  colored 
lights.  These  lights  flash 
on  and  off  intermittently 
due  to  a commutator 
mounted  upon  a 
shaft  to  which  are 
connected  the  lights. 

By  having  a certain 
light  followed  im- 
mediately by  a light 
of  a different  color, 
it  appears  that  there 
is  a pro- 
g:ression  of 
lights  and 
the  appear- 
ance of  the 
device  is 
r endered 
very  attrac- 
tive. 
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“Pre-Matrimonial”  Astronomy. — It  was 

beautiful  moonlight  night  and  they  were 
aking  a stroll  down  the  beach. 

She:  “Does  the  moon  affect  the  tide?” 

He:  ‘‘No,  dearest,  only  the  un-tied.” — 

logcr  E.  Davis. 

So  the  Boss  “Fired”  Him. — “My  tools 
/ent  mad  today.” 

“How  come?” 

“I  left  them  near  a fire  and  they  lost 
heir  temper.” — Arthur  Levy. 

U.  S.  A. — C.  O.  D. — When  John  left 
ome  for  Europe,  his  father  told  him  to 
end  a short  wireless  message  if  ever  he 
/as  in  trouble.  One  day  the  message  duly 
ame  “collect”  and  this  is  what,  it  read : 

Dad: 

S.O.S.  $ P.D.Q.  R/S.V.P. 

Son. 

— Kenneth  Courtrighf. 


A High  Flyer. 

. — -“If  you  are 
skilled  in  some 
particular  p u r - 
suit,  we  shall  be 
glad  to  let  you 
follow  it,”  ' said 
the  deputy  war- 
den to  a newly 
arrived  prisoner. 

“Thanks,”  said 
the  prisoner, 
“I’m  an  aviator.” 
— Ellis  King. 


Besides,  Pneumonia  Costs  Less. — 

What’s  the  difference  between  ammonia 
nd  pneumonia?” 

“One  comes  in  bottles,  the  other  in 
bests.” — D.  H.  Bigelow. 

He’d  Be  “Fired”  Too! — Chief  Elec- 
■RiCAL  Engineer,  questioning  Applicant : 
What  would  you  do  if  lightning  struck 
nd  exploded  our  apparatus?” 

Applicant:  “Go  up  with  the  report,  sir.” 
-Joseph  Baenoff. 


Does  He  “Collect”  Privately  Too? — 

My  father,”  said  the  little  boy,  “is  a 
umismatician.” 

‘Why,  Johnny,”  exclaimed  the  teacher, 
a numismatician  is  a coin  collector.” 
“Yes’m,  that’s  what  my  father  is;  he’s  a 
onductor  on  an  electric  car.” — Samuel 
dartino. 


A Regular 
C 1 oud  burst. 

— “So  you  have 
twins  at  your 
house,  Johnnie?” 

“Yes’m,  two  of 
’em.” 

‘‘What  have 
you  named 
them?” 

“Thunder  and 
Lightning.  That’s 
what  pa  said 
when  they  came 
to  the  house.” — 
A.  Jones. 


Line’s  Busy! — In  one  of  the  little  towns 
n Maine  there  is  a single-track  trolley  line, 
vhich  runs  two  cars  in  summer  and  one  in 
winter.  A passenger  last  summer,  noticing 
hat  the  car  ran  very  slowly  except  at  rare 
itervals,  when  it  would  spurt  ahead  for  a 
ninute  or  two,  was  greatly  puzzled. 

“What  makes  these  sudden  bursts  of 
peed?”  he  asked  the  motorman. 

“Oh,”  grinned  the  motorman,  “that  comes 
/hen  the  car  at  the  other  end  of  the  line 
tops  for  passengers.” — J.  Kent  Smith. 


FIRST  PRIZE  $3=©0 

A Scientific 
Tell -Tail -Tale. 

— T h e farmers 
killed  their  cows 
and  sent  the  tails 
to  town  for  ox- 
tail soup.  They 
found  this  quite 
expensive,  so 
they  just  cut  off 
the  tails,  letting 
the  cows  live. 
But  they  soon 
realized  their 
mistake  when  the 
next  year  they  wanted  to  sell  the  cattle ; 
they  had  to  sell  them  wholesale,  because 
they  couldn’t  retail  them. — Ruth  Bonebrake. 


This  Joke  Is  On  Us! — Mrs.  Gladston  : 
“What  is  your  idea  of  a practical  scientific 
joke  ?” 

Mrs.  Sadstone  : “The  one  which  brings 
a dollar  to  my  pocket.” — Alary  Mattern. 


Same  Here — Minus  the  Talk. — In 

China  when  the  subscriber  rings  up  ex- 
change the  operator  may  be  expected  to 
ask : 

“What  number  does  the  honorable  son  of 
the  moon  and  stars  desire?” 

“Hohi,  two-four.” 

Silence.  Then  the  exchange  resumes. 

“Will  the  honorable  person  graciously 
forgive  the  inadequacy  of  the  insignificant 
service  and  permit  this  humbled  slave  of  the 
wire  to  inform  him  that  the  never-to-be- 
sufficiently  censured  line  is  busy?” — Edward 
Grimm,  Jr.  ‘ 


In  “Polly”-Syllables?  — Great  Britain 

may  be  behind  in  aerial  navigation,  but  in 
other  ' respects  she  seems  to  be  in  the  lead 
if  we  are  to  judge  by  the  extract  from  a 
London  paper  reporting  the  experiments 
being  made  of  crossing  carrier  pigeons  with 
parrots  in  the  hope  of  getting  verbal  mes- 
sages thru  the  enemy’s  lines  in  time  of 
■war. — J.  Kent  Smith. 


Too  Much  Music. — 1st  Medical  Stu- 
dent: “Are  you  going  to  that  appendicitis 
lecture  this  afternoon?” 

2nd  Student:  “No;  I’m  tired  of  those 
organ  recitals.”- — Raymond  Jones. 


LL  jokes  accepted  and  pub-  1 

lisht  here  are  paid  for  at  \ 

the  rate  of  one  dollar  each,  \ 

I besides  the  first  prize  of  three  dol-  I 

I lars  for  the  best  joke  submitted  each  | 

I month.  In  the  event  that  two  peo-  | 

I pie  send  in  the  same  joke  so  as  to  I 

I “tie”  for  the  prize,  then  the  sum  of  | 

I three  dollars  hi  cash  will  be  paid  to  I 

I each  one.  | 

riiiiiiiiiiiiiiriiiiuiitiiiiitiiiitiiiiuiniiiimiiiiiiniitiiiiuiiiiiiiiMiiimiiiiiniiMiiitiiiimiiiiinminiMiiiMiminmi? 

That  Pinned  Her  Down. — “Mother,  I 
just  took  a splinter  out  of  my  hand  with  a 
pin !” 

“A  pin ! Don’t  you  know  that’s  danger- 
ous ?” 

“Oh,  no.  Mother,  I used  a safety  pin.”- — 
Mrs.  E.  J.  McEntec. 


Tried  and  Not  Found  Wanting. — (Sam, 
who  covets  the  boss’  white  pants.)  ‘‘Boss, 
ah  jes’  can’t  clean  dem  pants  of  your’n.” 
Boss:  “Have  you  tried  gasolene?” 

Sam  : Yas,  sah,  it  don’t  do  no  good  I” 

Boss  : ‘’‘Well,  try  ammonia.” 

Sam  : “I’se  done  tried  ’em  on,  boss,  and 
day  fits  me  fine.” — /.  Cecil  Hulto. 


A Sad  “Tale” 
of  a “Swallow.” 

— “I  heard  your 
dog  committed 
suicide  today.” 
‘‘Yes,  he  put 
his  tail  in  his 
mouth  and  that 
was  the  end  of 
him.” — Cornelius 
Hogan. 


Perhaps  the  Sergeant  Too. — It  was 

Sunday,  and  Sergeant  Jones  was  driving  a 
bucking,  one-cylinder  Ford  down  the  streets 
of  the  old  home  town. 

“Ought  to  put  Lizzie’s  name  on  the  cas- 
ualty list,”  called  a fresh  gob  who  witnesst 
the  struggle. 

“Whaddye  mean?”  hist  the  sergeant 
between  bucks. 

“Missing  in  action!” — Elmo  Hegman. 


Why  Professors  Go  “Bugs.” — A stu- 
dent in  Zoology  pinned  together  a grass- 
hopper’s head,  a cricket’s  body  and  a but- 
terfly’s tail.  To  fool  his  professor,  he 
asked:  “What  kind  of  a bug  is  this?” 
Prof.:  “Did  it  make  a humming  sound 
when  you  picked  it  up?” 

Student:  “Yes.” 

Prof.:  “Then  it  must  be  a humbug!” — ■ 
Walter  H.  Schulte. 


A Licensed 
“ D rive  r . ” 

— Biggs:  “Our 
carpenter 
can  drive  nails 
like  lightning.” 
JiGGS:  “How’s 
that  ?” 

Biggs  : “Well, 

you  know,  light- 
n i 11  g seldom 
strikes  twice  in 
one  place.’  ’ — 
Joseph  Baenoff. 


Why  He 
Raised  the 
Price  of  Milk. 

— “One  of  my 
cows  swallowed 
m y pocketbook,” 
announced  the 
chatty  milkman. 

“Any  money  in 
it?” 

“Forty  dollars.” 

“Well,  I hope 
your  milk  will  be 
a little  richer,” 
said  the  grouchy 
customer. — E.  Minch. 
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Perhaps  He  Was  Cremated. — First 
Crook:  “I  hear  Jerry  got  the  electric 

chair.” 

Second  Crook  : “Yeah,  must  have  been  a 
grave  offense.” — D.  H.  Bigelow. 


“Science  and  Invention.” — Byron  Irwin 
was  stopping  overnight  in  a southern  hotel 
and  he  asked  the  darky  attendant  to  wake 
him  up  at  7 A.M. 

“Say,  boss,”  replied  the  darky,  “I  reckon 
you  ain’t  familiar  with  these  heah  modern 
inventions.  When  you  wants  to  be  called 
all  you  have  to  do  is  to  push  the  button  at 
the  end  of  de  bed,  then  I comes  up  and 
calls  you.” — Lawrence  Degraff. 


The  "Oracle”  is  for  the  sole  benefit  of  all  scientific  experimenters'.  Questions  will  1:  j 

answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  wili  be  publish  l I 

Ruies  under  which  questions  wili  be  answered:  | * 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Oniy  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  writte 
in  ink,  no  penciied  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  thi 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerabi  * 

research  work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questior 

are  answered.  I 


REMOVING  TATTOO  MARKS. 

(1065)  R.  Games,  San  Francisco,  Calif., 
asks ; 

Q.  1.  What  will  remove  or  obliterate  tat- 
too marks  from  the  arms,  and  give  direc- 
tions for  use? 

A.  1.  Tattooing  is  the  mechanical  intro- 
duction of  pigments  under  the  skin,  and  a 
very  well-known  process.  The  pigments  em- 
ployed are  carbon,  cinnabar,  carmine  and  in- 
digo. 

Most  methods  employed  to  remove  these 
marks  are  by  a reactive  and  a destructive 
inflammation  which  will  result  in  the  forma- 
tion of  a crust  later  cast  off  together  with 
the  tattooed  markings.  One  method  is  to 
retattoo  the  marks  with  a solution  of  30 
parts  of  zinc  chlorid  and  40  parts  of  water. 
A mild  inflammation  will  result ; a crust 
forms  and  about  a week  later  falls  off,  leav- 
ing a scar  which  gradually  heals.  Later,  a 
repetition  of  this  may  be  necessary.  This 
may  be  done  by  the  professional  tattooer. 

The  second  method  is  to  tattoo  again, 
making  the  punctures  close  together  after 
the  design  has  been  drawn  over  with  a con- 
centrated solution  of  tannin.  A stick  of  sil- 
ver nitrate  is  then  firmly  drawn  over  the 
surface  and  after  a period  of  several  min- 
utes, it  is  then  wiped  off.  This  is  far  more 
effective  than  the  first  and  less  scar  forms. 
Two  other  substances,  perhaps  more  efficient 
than  either  of  the  above,  and  applied  in  the 
same  manner  as  the  first,  are  caroid  and 
glycerole  of  papoid. 


COMMENT  ON  “ODDITIES  OF 
SOUND”  ARTICLE. 

( 1066)  P.  W.  Calhoun,  Madison,  Fla., 
writes  : 

Q.  1.  I notice  in  the  article,  “Oddities  of 
Sound,”  publisht  in  your  May  issue,  that  the 
author  states  that  the  Woolworth  Building 
could,  theoretically,  be  shaken  to  pieces  by  a 
few  violins.  This  is  not  the  first  time  I have 
seen  similar  illustrations  of  the  powers  of 
vibration,  but  I believe  the  authors  in  each 
case  overlook  one  very  important  item  in 
their  calculations,  viz.,  friction. 

To  illustrate  what  I mean,  let  us  take 
two  violins,  both  tuned  to  a certain  note  of 
an  organ.  Let  one  violin  be  equipt  with  the 
best  grade  steel  strings  and  the  other  with 
coffer  strings.  Place  them  side  by  side  and 
sound  the  organ,  and  what  happens?  The 
steel  string  begins  to  vibrate,  reaches  a cer- 
tain intensity  and  remains  there.  No  sound 
is  heard  from  the  copper  strings  unless  it  is 
very  close  to  the  organ.  Is  it  vibrating?  Ex- 
amination with  a magnifying  glass  would 
reveal  that  it  is. 

Where  does  the  difference  lie?  Simply  in 
that  it  takes  a certain  amount  of  power  to 
r ihrate  each  oiTe,  but  much  more  power  is 
required  to  vibrate  the  copper  string  on  ac- 
count of  the  friction  of  the  softer  metal; 
therefore  the  steel  string  vibrates  much 
'stronger,  since  each  string  receives  the  same 
energy  from  the  organ  pipe.  Hut  in  each 
case  you  will  notice  that  each  string  will  not 


vibrate  above  a certain  intensity,  this  inten- 
sity' being  the  range  at  which  the  internal 
friction  and  air  friction  of  the  vibrating 
body  exactly  counterbalances  the  power 
available  to  vibrate  it. 

What  has  this  to  do  with  the  destruction 
of  the  Woolworth  Building  with  musical  in- 
struments ? 

Just  this ; The  maximum  amount  of  en- 
ergy which  could  be  produced  by  violins 
stacked  all  over  the  Woolworth  edifice 
would  be  only  a few  paltry  horsepower  at 
best,  and  the  amount  of  energy  it  would 
take  to  overcome  the  friction  generated  by 
such  a building  vibrating  an  almost  inesti- 
mable amount  would  be  quite  a figure.  Of 
course,  the  building  would  vibrate  some, 
but,  as  in  the  case  of  the  copper  string,  not 
enough  to  tell  it. 

The  matter  of  soldiers  marching  across  a 
bridge  is  a different  matter,  for  two  rea- 
sons. First,  because  it  doesn’t  take  anything 
like  the  energy  to  vibrate  a bridge  that  it 
does  to  vibrate  a building,  because  there 
isn’t  much  friction  in  the  vibration  of  a 
bridge,  all  motions  being  possible  by  simply 
springing  the  metal  parts  instead  of  having 
to  drag  bricks  and  timbers  together.  Sec- 
ond, the  amount  of  power  developed  by  sev- 
eral hundred  men  bobbing  up  and  down  to- 
gether would  be  sufficient  to  vibrate  almost 
anything.  It  is  interesting  to  note,  tho, 
that  there  is  no  military  rule  against  march- 
ing in  and  out  of  buildings  in  cadence, 
which  in  itself  proves  that  a building  is 
much  harder  to  vibrate  than  a bridge.  How- 
ever, if  it  were  not  for  the  friction  of  a 
bridge,  it  would  be  possible  to  adjust  an 
alarm  clock  to  the  right  speed,  set  it  on  the 
bridge,  and  down  she  would  tumble  in  due 
time. 

[Editor’s  Note: — We  referred  the  inter- 
esting query  from  Mr.  Calhoun  to  Prof. 
Dayton  C.  Miller,  the  well-known  expert  on 
the  physics  of  sound  and  vibration,  and  au- 
thor of  the  work,  “The  Science  of  Musical 
Sound.”  Professor  Miller  says  :] 

A.  1.  Mr.  Calhoun’s  comments  are  not  al- 
together well  taken,  neither  are  his  criti- 
cisms all  wrong.  Of  course,  the  main  sup- 
position of  the  original  article  is  based  on 
assumed  conditions,  which  are  never  actu- 
ally present.  It  is  easy  to  deny  your  conclu- 
sions by  refusing  to  accept  your  premises. 

A performer  on  the  violin,  or  a thousand, 
are  not  going  to  cause  the  Woolworth  Build- 
ing to  collapse.  To  argue  this  regarding  the 
original  article  is  useless.  The  author  was 
illustrating  a perfectly  sound  principle  of 
resonance  and  of  accumulated  vibratory  en- 
ergy. The  author’s  point  in  the  article  re- 
ferred to  was  that  if  the  energy  were  not 
absorbed  or  dissipated  then,  according  to 
well-established  principle,  the  body  in  reso- 
nance with  a feeble  source  of  energy  might 
in  time  acquire  a very  large  store  of  energy, 
even  enough  to  be  compared  with  that  which 
would  bend  structural  steel  frame  work ; 
and  under  certain  assumed  conditions  this 
might  be  dangerous  to  the  stability  of  large 
structures. 


As  to  the  conditions  by  which  the  actu: 
vibrations  produced  by  a violin  are  di: 
persed  in  the  Woolworth  Kuilding,  the  ai 
thor  presumably  employed  the  violin  in 
rather  figurative  sense ; meaning  that  i 
some  independent  source  of  suitable  vibrs 
tions  were  in  operation  the  result  might  b 
important.  Such  a source  might  be  an  earti 
quake,  for  instance.  Then  accumulated  v 
bratory  energy  would  surely  be  dangerous. 

Mr.  Calhoun  is  not  quite  correct  in  his  ir 
terpretation  of  the  difference  between  cop 
per  and  steel  strings.  If  he  were  to  tak 
strings  of  these  materials  of  the  same  diaU; 
eier,  same  length,  and  tune  them  to  the  sam 
pitch  exactly  (the  tensions  would  be  nearl; 
alike,  since  the  densities  of  copper  and  stef 
differ  but  little)  then,  when  they  are  place' 
near  the  organ-pipe  in  unison,  both  string! 
will  be  made,  to  vibrate  in  practically  th 
same  amplitude.  If  he  has  tried  the  exper: 
ment,  I am  inclined  to  think  that  the  coppe 
string  has  been  under  less  tension  than  th 
steel.  The  elastic  property  of  a string  i 
mostly  due  to  its  tension.  Mr.  Calhoun 
idea  of  “friction”  is  not  quite  correct  in  il 
application  to  vibratory  motion.  Of  cours< 
elasticity  is  everything,  and  internal  frictio 
or  viscosity'  is  important  in  the  transmissio 
of  certain  kinds  of  vibrations  thru  bodie 
but  it  does  not  apply,  as  he  suggests,  t 
transverse  vibrations  of  a string. 

The  differences  between  a bridge  and  th 
Woolworth  Building  is  due  to  the  diffei; 
ences  in  the  ability  to  absorb  and  transm:: 
simple  vibrations.  It  is  much  easier  to  s(| 
the  bridge  in  vibration  because  it  is  acoust 
cally  a much  simpler  type.  Of  course,  it  i 
due  to  “friction,”  if  by  “friction”  he  mear 
absorption  or  dissipation,  but  it  is  not  intei 
nal  friction  of  the  material,  viscosity. 


SPECIAL  TIME  SWITCH. 

(1067)  Earl  Cochran,  Poplar  Bluff,  Me 
writes  the  Oracle : 

Q.  1.  Asking  how  he  can  construct 
switch  for  opening  or  closing  a circuit  whe 
a certain  number  of  coulombs  have  past. 

A.  1.  There  are  several  ways  of  openin 
or  closing  a circuit  when  the  current  from 
four-volt  battery  has  delivered  a desire 
quantity.  The  simplest  is  by  way  c 
a watt-hour  meter  which  will  automatical! 
make  contact  with  one  of  the  hands  and 
metal  piece  opening  or  closing  a relay.  At 
other  way  is  to  have  a long  tube  of  gla; 
balanced  with  plates  at  both  ends  and  fille 
with  silver  salt.  The  current  passes  thr 
these  plates.  If  a sensitive  balance  is  no' 
establisht  and  sufficiently  weighted  at  tl 
other  end,  it  will  be  found  that  in  a nitral 
solution  .001118  gram  of  silver  will  I 
deposited  upon  one  plate  for  each  coi 
lomb.  When  the  plate  therefore  become 
heavier  on  one  side  it  will  automatically  ti 
the  balance  and  open  or  close  the  circui 
These  plates  could  also  be  immersed  in 
solution  suspended  from  a delicate  balanc: 
and  sufficient  weight  added  to  one  scale  pa| 
to  overcome  any  slight  additional  depos 
until  the  desired  weight  is  reached. 
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Learn  Electricity 


Pi 


1 


•4^ 


K'il 


In  the  Great  Shops  of 


fiOVNE 


Thousands  of  Electrical  experts  are  needed  to  help  rebuild  the  world.  Come  to  Chicago  to  the  great  shops 
of  Coyne  and  let  us  train  you  quickly  by  our  sure,  practical  way  backed  by  twenty-one  years  of  success. 

Thousands  of  our  graduates  have  become  experts  in  less  than  four  months.  You  can  do  the  same.  Now 
is  your  big  opportunity.  Come — no  previous  education  necessary. 

Earn  $150  to  $500  a Month  Motion  Picture  Operating  Hi 

in  the  Electrical  business.  Come  here  where  you  will  be  We  teach  this  attractive  branch  of  the  electrical  profession  in 

trained  in  these  great  $100,000  shops.  Experts  show  you  thoroughly  equipped  projection  rooms ; train  you  for  Chief 

everything  and  you  learn  right  on  the  actual  apparatus.  You  Operator,  with  salary  from  $40  to  $75  a week,  often  for 

work  on  everything  from  the  simple  bell  to  the  mighty  evening  work  only.  Check  and  mail  the  coupon  for  special 

motors,  generators,  electric  locomotives,  dynamos,  switch-  catalog. 

boards,  power  plants,  everything  to  make  you  a master  Elarn  ^Vh^le  You  Learn 

electrician.  We  have  thousands  of  successful  graduates.  Just  if  you  haven’t  enough  money  now  don’t  wait  to  save  it.  Our 

as  soon  as  you  have  finished  we  assist  you  to  a good  position.  employment  man  places  students  in  spare  time  jobs  to  earn  their 

P|.  A*.  *.•  rp...  iijj  living  expenses  or  if  they  must  earn  all  expenses  he  places  them 

electro  Automotive  1 raming  Included  where  they  work  half  the  time  (generally  right  at  electrical  work) 

Our  big  new  electrical  course  now  includes  a complete  train-  “<1  so  to  school  the  other  half.  In  this  way  tliey  learn  and  at  the  y*'  : 

ing  on  the  electrical  systems  of  automobiles:  Lighting,  start-  experience.  r 

ing,  ignition  and  storage  batteries.  We  have  complete  auto-  Make  Expenses  in  Chicago  .•***  5' 

mobile  chassis,  motors  on  the  block,  thousands  of  dollars’  „ , , , . . , , , , • .♦***  : 

worth  of  magnetos,  lighting,  starting  and  ignition  systems.  Hundreds  of  our  students  have  worked  their  way  ^ 

Every  department  has  been  enlarged.  through,  you  can  do  the  same.  Make  up  your  mind  y*  : 

_ r\  lu.*  right  now — send  the  coupon  this  very  minute  for  y**  j 

Learn  Draftmg  our  big  free  catalog  and  full  information.  cOYNE  ■ 

Every  electrical  student  is  taught  electrical  drafting  free.  We  c j 'r  j t o*  r d u 1 SCHOOLS  : 

also  have  special  courses  in  all  branches  of  drafting  for  those  Send  Today  for  Big  Free  Book  y”  Dept.  2-X  ; 

who  want  to  specialize  in  this  big  paying  splendid  profession.  Write  today,  now,  for  the  book.  It  tells  X*'  39-51  E.  Illinois  St.  [ 

We  will  train  you  EITHER  HERE  AT  SCHOOL,  OR  AT  what  Coyne  graduates  have  done.  What  Chicago,  III.  ; 

YOUR  HOME  through  our  home  study  department.  Ex-  you  can  do.  Fill  in  the  coupon,  check  x'*  Send  me  your  big  free  S 
pert  draftsmen  make  from  $60.00  to  $200  a week.  Check  the  trade  vou  are  most  interested  in  X*  tiook  and  particulars  of  j 
the  coupon  and  send  it  now  for  special  catalog.  or  send  a postal %rd  do  it  S.  X*  ' """"  ^ 

BENNETT  W.  COOKE,  President  / r , Electricity 

COYNE  TRADE  AND  ENGINEERING  SCHOOLS  ^ ] K^rnl^cri^l*  !■' 

Dept.  2-X  39-51  E.  Illinois  Street,  Chicago,  111.  ^ ^ 
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Army  Goods  Bargains! 

Order  NOW — Direct  from  this 
Ad.  We  deliver  prepaid.  Money- 
Back  Guarantee. 


SI>112  — Army 
Breeches.  Olive 

Drab  cotton.  Thor- 
oughly repaired.  A 
bargain  for  everyday 
work,  outing,  hunt- 
ing. etc.  Give  size. 
Price 

delivered 


SI-137 — Olive  Drab  Blank- 
ets. Reclaimed  by  government 
methods.  Practically  like  new. 
Genuine  Wool.  For  camping. 

j $5.75 

Price  delivered ^ 

Brand  New  Olive  Drab  Blank- 

ets.,  Price  $6.95 

delivered  ......... 


SI-199 — Boy  Scouts  Shelter 
Tents.  Genuine  Shelter  or  “pup" 
tents  used  by  Yanks  in  France. 
Just  the  thing  for  hunters,  campers, 
hiking  trips.  Waterproof.  Complete 
with  poles,  etc.-  Qg 

Price  delivered 


SI-231  — Canvas 

Leggins  Used  by 
D.  S.  Infantry.  These 
leggins  are  second- 
hand, but  are  in 
splendid  condition. 
Small  rips  or  tears 
neatly  repaired.  Ex- 
cellent for  hunting, 
fishing,  camping,  tour- 
ing. etc.  Price 
delivered O • C 

SI-233— S p i r a I 
Leggins,  reclaimed. 


SI-228 — M i 1 i t a r y Axe. 

Made  of  highly  tempered  steel, 
keen  cutting  edge,  genuine  hick- 
ory handle,  painted  Olive  Drab. 
For  auto  trip,  hunting,  camp- 
^ ^ , hig,  fishing.  Received  large 

O.  D.  VVool,  first  class  supply  from  U.  S.  Quarter 
condition.  — 


Price  1 If 

delivered.. 


$1.47 


master. 

Price  delivered. 

SI-229  — Leather  Protector 
for  above  axe  to  be  attached  to 
belt. 

Price  delivered 


SI-200  — Army 
Wool  Shirt,  Olive 
Drab,  best  quality 
wool  shirting  materi- 
al. Thoroughly  wash- 
ed and  repaired.  New 
ones  cost  over  $6.00 
wholesale. 

feVi'V'ered..  $3.00 


SI  - lesvi  — 
Army  Haver- 
sack. Extra 
strong  Olive  Drab 
canvas  with  harness 
to  go  over  the  shoul- 
ders. Used  by  dough- 
Iwys  in  France.  Fine 
for  hunters,  tourists, 
cross-country  walkers, 
etc.  Price 
delivered 


SI-323 — A r m y Aviator’s 
Knitted  Cap  and  Scarf  com- 
bined. Pure  English  Olive  Drab 
Worsted.  Finest  winter  cap. 
Unfold  it  and  you  have  a scarf. 
Used  by  all  U.  S.  Aviators. 
Worth  $5.00.  <ri  c;c 

Price  delivered 

SI-324 — Aviator’s 
Compass.  Made  of 
fine  quality  German 
silver.  When  closed 
the  compass  is  auto- 
matically locked.  Il- 
luminating dial  so  you 
can  see  it  at  night. 
Used  by  all  U.  S. 
Aviators:  fine  for 

campers,  tourists, 
cross-country  walkers. 
Price  QT 

delivered.. 


SI-111  — Army 

Coat.  Olivo  Drab 
Cotton.  Reclaimed 
and  laundered.  Fine 
for  work,  outing,  etc. 
Saves  good  clothes. 
Sizes.  34  and  up. 
Give  size. 

Price  QKf* 

delivered 


SI-237  — Army  Mess 
Kit.  Made  of  Alumi- 
num. Tight  fitting  cover. 
Combination  frying  pan 
and  plate.  Just  the  thing 
for  Boy  Scouts,  campers 
and  hunters,  etc. 

Price 

delvered 


FREE  BOOK 

giving  hundreds  of  other 
bargains,  sent  postpaid. 
Tents,  Underwear.  Overalls, 
Work  Clothes.  War  Equip- 
ment direct  from  France — 
Items  of  everyday  use  and 
historic  uiterest  all  at  re- 
markably low  prices  SEND 
TODAY! 


CARNIE-GOUDIE  MFG.  CO. 


Dept.  S.  1. 


Kansas  City,  Mo. 
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printing  frame  and  electric  lamp  in  opera- 
tion making  a print. 

Figure  5 is  a view  of  the  operator  in  the 
act  of  laying  the  sensitive  copper  plate  on 
the  negative.  You  will  notice  that  this 
printing  frame  is  of  a different  construction 
than  that  used  in  printing  on  paper  from  a 
negative,  but  we  have  to  contend  with  two 
non-flexible  substances,  namely  a sheet  of 
copper  and  a glass  negative.  Neither  of 
them  is  optically  flat,  and  it  is  necessary 
for  us  to  get  optical  contact.  We  then  must 
resort  to  some  extreme  pressure.  The 
basis  of  this  frame  is  heavy  plate  glass. 
After  the  negative  and  copper  plate  are  in 
the  frame  a heavy  rubber  blanket  is  clampt 
down  over  them.  This  blanket  has  a rub- 
ber hose  attach  to  the  center  which  in 
turn  is  connected  to  a vacuum  pump.  This 
removes  all  of  the  air  from  between  the 
negative  and  copper  plate,  giving  a vacuum 
and  an  extreme  suction,  so  much  so,  that 
a curve  or  wave  in  either  the  glass  negative 
or  the  copper,  is  brought  into  optical  con- 
tact with  the  neighboring  surface. 

ETCHING  AND  FINISHING  THE  PLATE. 

The  next  step  is  in  etching  and  finishing 
the  plate,  and  here  considerable  skill  is  re- 
quired. The  printed  copper  plate  is  placed 
in  an  acid  hath.  This  etches  or  dissolves 
the  unprotected  copper  between  the  dots. 
After  the  plate  is  removed  from  the  acid 
bath,  the  parts  which  have  been  protected 
by  the  enamel  are  in  relief,  and  the  plate 
could  now  be  printed  from,  on  a regular 
printing  press,  but  the  plates  in  this  con- 
dition are  far  from  perfect  and  require 
skillful  re-etching  in  order  to  bring  out 
the  colors  and  detail  perfectly. 

Figure  6 shows  a Finisher  at  work.  He 
must  now  refine  the  etching  by  staging  or 
painting  in  with  a resist  preparation,  cer- 
tain portions  of  the  picture  which  he  con- 
siders have  had  enough  etching,  and  then 
giving  to  the  unpainted  portion  a still 
further  etch.  He  may  find  it  necessary  to 
fine  etch  the  plate  in  several  steps,  holding 
back  first  the  shadows,  then  the  middle 
tints,  etc.  After  he  is  satisfied  with  the 
etching,  he  cleans  off  all  of  the  staging  and 
rubs  in  a white  powder.  This  sticks  between 
the  dots,  or  rather  in  the  sunken  parts  and 
enables  him  to  see  the  plate  just  as  it  will 
print.  He  then  looks  for  needed  toolwork, 
such  as  cutting  in  delicate  high-lights,  or 
taking  out  blemishes. 


Akron  Quality  Tires  are  made  to  meet 
the  increasing  demand  for  recon- 
etracted  tires  which  are  lndispensab!9 
to  the  maintenance  of  the  auto  indus- 
try. Their  great  economy  Is  your  per- 
sonal advantage.  To  insure  properly 
built  and  carefully  selected  goods 
always  order  Akron  Quality  Tires* 
Shipped  direct  from  factory  to  you. 


One  tube  i^iven  with  each  tire 

30x3 $ 7.50  34x4 $11.85 

30x3^^....  8.60  34x4>i_  13.55 

32x3Kf.s.  9 70  35x4>4_  13.90 

31x4 ^.  10.90  36x4>^_  14.50 

32x4 11.20  35x5 15.45 

33x4 11.50  37x5 16.50 

Reliner  Free  IVith  Every  Tire 
State  whether  straic^htsideor  clincher 
desired.  Send  $2  deposit  for  each  tire 
ordered,  balance  C.  O.  D.  subject  to 
examination . If  you  send  full  amount 
with  order,  deduct!  per  cent  discount* 

AKRON  RUBBER  CO. 

Robey  and  Roosevelt 
Dept.  600  CHICAGO,  ILL. 


In  order  to  Introduce  onr  wonderful  Everwear  Double 
Fabric  Reconstructed  Tires,  guaranteed  6000  milee. 
we  giveyoo,  absolutely  free,  anew  high  grade  standard 
make  tube  with  every  purchase  of  a tire. 
No  more  than  four  tires  and  four  tubes 
to  each  customer*  Order  at  once  while 
stock  IB  complete. 

Salisfaction  Guaranteed  or  Money  Refunded 

Price.  Include  Tire  and  Tube 


Size 

anis 

Tiree 
7 9S 

Size 

84x4 

Tfree 

30x3>^ 

32i3l^  s. s 

.....  8.95 

2MH 

asiiu 

13.00 

13.?5 

31i4 

36x4^ 

13.7.5 

3Zi4 

10..6S 

ISoS 

i4.Hn 

83x4 

11.00 

87x5 

FREE  Reliner  With  Each  Tire 

In  ordering,  be  sure  to  state  size  wanted,  also 
whether  e.  s.  cliucher,  plain  or  non-ekid.  Send 
$2.00  deposit  on  each  tire,  balance  C.  O.  O.. 
subject  to  examination;  6%  discount  if  you 
send  the  fall  amount  with  your  order.  Mail 
your  order  today  and  save  money. 

EVERWEAR  TIRE  & RUBBER  CO. 

Ospt.  181  3935  Washington  Blvd.. Chicago 

Referspcea;  Madieon  & Kedzie  State  Bank 


MAKE  BIG  PROFITS 

fi‘omHBBatteryChar§in§ 


BIGGER  PROFITS  THIS  WIKTER 

With  winter  at  hand  and  cars  being  stored,  HB  bat- 
tery charging  can  pay  you  $150  to  $250  extra  profit 

every  month.  Someone  gets  the  bus- 
iness of  charging  those  batteries— wey 
notyou?  Startnow—geta  sturdy,  de- 
pendable HB  Charger  with  ample  cap- 
acity to  handle  this  profitable  business. 

THIS  HB  16  BATTERY  CHARGER 
Recharges  1 to  16  6-volt  batteriee  or 
equivalent  at  once.  Uses  2 or  3 phase 
city  current— cheapest  and  best.  Cur- 
rent cost4o  to  12c  each— owner  pays 
76c  to  $1.60.  Quick,  clean,  permanent 
profits  easily  made 
Small  Payment  Puts  This  Money- 
Maker  in  Your  Garage  or  SI^p 
Balance  on  easy  monthly  terms.  Fur- 
nished complete  with  2 8-battery  ca- 
pacity charging  panels.  No  burnouts 
HOBART  BROTHERS  COMPANY 
Box  1110  E TROY,  OHIO 

Successful  Manufaeturerd  Siiuse  1893 


Banner  Storage  Batteries 


ROUTING  OFF  SURPLUS  METAL  ON  CUTS. 

The  plates  now  pass  to  the  routing  room. 
Here  the  surplus  metal  is  routed  away  by 
a machine  which  is  practically  a high  speed 
cutter  mounted  on  a universal  jointed  arm 
which  can  be  guided  by  the  operator  to  any 
position  desired.  This  cuts  or  routs  away 
the  large  open  portions  which  would  take 
too  long  to  etch  deep  enough  so  that  the 
ink  rollers  of  the  printing  press  and  the 
paper  on  which  same  is  to  be  printed  will 
not  come  in  contact  with  the  bottom  of  the 
plate  thereby  causing  a dirty  impression. 

Figure  7 shows  the  plates  being  routed. 

After  the  plates  are  routed  the  burrs  left 
by  the  routing  tool  must  be  carefully  trim- 
med by  an  engraver,  after  which  the  plates 
(Continued  on  page  770) 


Mean  less  initial  expense  and  real  guaranteed  service. 
It  is  essentially  important  to  dealers  as  well  as  auto- 
mobile owners  to  select  a dependable  battery.  Our 
batteries  are  positively  new  and  guaranted  in  writing 
for  18  months,  which  means  that  you  get  that  much 
service  or  we  will  repair  same  free  of  charge.  We 
offer  you  economy  and  service.  Compare  our  prices 
with  others  and  be  convinced  of  a saving  of  507<?* 


60  amps. 

6 volt,  13  plate  (] 

100  amps. 

12  volt,  7 plate  $30.0 
12  volt,  9 plato  $35.0 


Shipments  made  within 
three  hours  of  the  re- 
ceipt of  order.  Deposit 
required  to  defray  ship- 
ping expenses.  2%  dis- 
count if  remittance  in 
full  accompanies  order. 

Battery  Supplies  and 
Equipment.  Write  for 
Catalog.  Discount  to 
Dealers. 


BANNER  BATTERY  CO.,  INC.,  cmcAGO^fmNms 


5 Master  Keys 


Have  a set  of  the  most  wonderful  keys  fn  the  world,  which 
open  hundreds  of  different  locks  and  replace  hundreds  of 
different  keys.  Used  by  locksmiths,  janitors,  and  detectives. 
Set  and  novel  key  chain  sent  for  $1.00.  Master  Key  Com- 
pany, 42  Manhattan  Bldg.,  Milwaukee,  Wis. 
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Learn  Draftsmanship 

At  Home 


' ET  the  facts  about  the  Chicago  “Tech”  courses  in 
J Draftsmanship  (or  any  of  the  other  big  paying 
professions  listed  on  the  coupon)  which  you  can 
aster  quickly  by  spare  time  study  at  home.  Salaries  paid 
raftsmen  today  are  the  highest  in  history  because  trained 
ten  are  scarce.  Not  enough  to  go  around  and  hundreds 
f big  jobs  waiting.  Industries  of  all  kinds — manufac- 
irers,  architects,  railroads,  electrical  plants,  etc. — need  pro- 


ficient men  for  their  drafting  departments.  Experts  in 
this  profession  earn  $60  to  $150  weekly. 

No  matter  what  you  are  doing,  this  is  your  big  chance. 
We  will  send  you  without  obligation  or  expense  a Free 
Test  Lesson  (read  details  of  this  liberal  offer  below). 
See  how  well  qualified  you  are  before  you  spend  a cent. 
Look  into  these  opportunities  today.  Learn  how  a Chicago 
“Tech”  course  will  make  you  the  man  chosen  from  among 
many.  Clip  that  coupon — NOW! 


Lxperts  Teach  You 
he  Methods  They  Use 


TEST  LESSON 
IN  DRAFTSMANSHIP 


18  Practical  Courses 
Y>u  Can  Master  Quickly 


The  Chicago  “Tech”  method  trains  you 
ider  experts  who  will  equip  you  for  an  im- 
jrtant  position  in  the  shortest  practicable 
me.  You  learn  exactly  the  methods  which 
ley  themselves  use  in  their  own  practical 
ork.  They  prepare  you  to  rank  with  drafts- 
len  of  long  experience.  They  give  you  the 
aining  required  in  men  who  aim  to  hold 
nportant  executive  positions  and  draw  high 
ilaries  for  their  expert  advice  and  service. 
Why  plod  along  and  be  content  to  take 
rders  from  men  who  know  the  “Hows”  and 
iVhys”  of  a big  job?  You  have  it  in  you  to 
ive  orders,  once  your  trained  knowledge 
ives  you  the  confidence  to  assume  charge  of 
le  men  who  do  the  actual  work.  The  train- 
tg  in  Draftsmanship  which  you  get  from 
hicago  “Tech”  experts  fits  you  to  step  right 
at  and  earn  a big  salary.  You  do  not  need 
resort  to  guess  work.  Nothing  can  halt 
DU — for  you  will  KNOW  your  subject. 


FREE 


Test 

Lesson 


Shows  you  how  well  qual- 
ified you  are  for  draftsman- 
ship. Other  schools  ask  you 
to  enroll  and  send  money  first. 
We  send  the  free  lesson  first. 
Read  it — practice  the  exercises 
— no  obligation.  Decide  for 
youself  whether  you  want  to 
take  the  course  or  not. 


FREE  OUTFIT 


With  our  home  study  course 
is  included  a complete  set  of 
high  grade  Instruments,  draw- 
ing board,  T-square,  etc.  Same 
as  leading  draftsmen  use. 
Credit  given  if  you  already 
have  an  outfit. 


If  you  want  to  take  up  and  master  quickly 
any  other  technical  study,  the  coupon  above 
lists  a number  of  professions  that  pay  hand- 
some salaries.  If  you  can  not  come  to  the 
college,  you  will  get  the  same  course — the  same 
thorough  individual  instruction  by  mail.  No 
matter  where  you  live,  your  lessons  are  di- 
rected and  every  exercise  examined  and  cor- 
rected by  experts.  Every  point  is  made  clear. 
You  progress  as  quickly  as  your  work  proves 
that  you  have  mastered  each  lesson. 

No  matter  which  course  you  decide  to  take, 
you  learn  just  what  you  need  to  know  from 
practical  men  who  familiarize  you  with  the 
things  that  make  you  worth  a large  salary. 
With  the  practical  knowledge  gained  from  a 
Chicago  “Tech”  course,  you  will  be  the  man 
wanted — the  man  who  is  pushed  ahead,  because 
you  know  why  things  should  be  done  and  how 
to  do  them.  You  can  start  at  a good  salary 
and  win  quick  promotion. 


►©Clde  ToHav^“TFlf»tl  Af'T  time  to  get  the  facts  about  any 

. , , IIP  ^ one  of  these  Chicago  “Tech'*  courses.  Find 

It  how  hundreds  of  ambitious  men  have  paved  the  way  to  high  positions  merely  by  using  their 
are  time  to  prepare  for  bigger  work.  Just  put  X in  the  square  on  the  coupon  opposite  the 
urse  you  want  to  know  about — sign  and  mail  the  coupon.  This  information  costs  you  nothing 
so  Act  Today.  • ^ 


Chicago  Technical  College 


1145  Chicago  Tech  Building 


770 


Can  you  play 
a man’s  part? 


IF  some  one  should  make  an  insulting  remark  in 
the  presence  of  your  mother,  sister  or  sweetheart, 
wouldn’t  you  be  ashamed  if  you  could  not  take 
her  part? 

Or  if  you  remonstrate  with  a man  for  striking  a 
smaller  man  and  the  bully  turns  on  you,  can  you 
hold  your  own  ? 

Or  suppose  one  of  your  pals  says  “Come  on,  put 
on  the  gloves  and  have  some  fun,’’  can  you  do  it  and 
get  any  "fun”  out  of  it? 

To  play  a man’s  part  whenever  called  upon  you 
must  know  how  to  box  and  how  to  defend  yourself 
against  a violent  attack.  Here’s  how  you  can  learn 
easily  and  quickly. 

The  Great  New  Course 

Marshall  Stillman’s  great  new  course  in  boxing 
and  self  defense  is  now  ready.  It  contains  the  most 
complete  lessons  in  boxing,  wrestling,  jiu  jitsu,  etc., 
ever  prepared.  It  beats  his  old  course  that  thousands 
of  pupils  thought  wonderful  and  beats  it  a mile. 

Tile  lessons  start  with  simple  movements,  such  as 
the  breast  stroke  in  swimming,  holding  out  your  hand 
for  a coin,  etc.,  and  step  by  step  you  are  led  into 
striking  lieavy  blows,  guarding,  ducking,  feinting, 
side-stepping  etc.,  just  as  if  you  had  a real  op- 
ponent before  you. 

When  you’ve  mastered  the  fundamentals,  you  take 
up  shadow  boxing,  in  whicli  you  are  tauglit  such 
blows  as  the  Bennie  Leonard  Triple,  the  Mike  Don- 
ovan Double,  etc. 

Then  follow  lessons  in  the  best  Blows  and  Guards 
known  to  the  ring.  When  you’ve  finished  you’ll 
know  what  blows  to  use.  when  to  use  them,  and 
how  to  guard  against  your  opponent’s  blows. 

To  complete  your  training  in  self-defense,  you’re 
taught  15  jiu-jitsu  and  8 holds  in  standing  wrestling 
for  use  against  violent  attack — how  to  disarm  an 
opponent  with  pistol,  dagger  or  club,  how  to  break 
a strangle  hold,  etc. 

There’s  a set  of  daily  exercises,  including  the  Colon  Ex- 
ercise (one  of  the  best  remedies  for  constipation)  and 
Synthetic  Breathing,  a great  lung  developer  and  aid  against 
nervousness.  An  article  on  Mass  Boxing  shows  how  to 
teach  boxing  to  large  numbers  of  men.  Then  there's  a 
short  criticism  of  all  sports  such  as  baseball,  tennis,  foot- 
ball. etc.,  and  a history  of  69  famous  prize  fighters  with 
their  pictures — and  "inside”  stories  about  them  not  gen- 
erally known. 

'Tliere  are  over  246  illustrations  in  the  entire  course. 

SEND  NO  MONEY 

We  send  the  entire  course  (6  books)  on  approval.  Keep 
it  ten  days,  practise  the  lessons,  and  then  return  it  or  send 
$5  in  complete  payment. 

Mail  the  coupon  now  to  Marshall  Stillman  Association, 
Suite  E-111,  461  Fourth  Ave.,  New  York. 

“""“"■“"FREE  TRIAL  COUPON" 
MARSHALL  STILLMAN  ASSOCIATION 
Suite  E-111,  461  Fourth  Ave.,  New  York 

You  may  send  me  on  approval  your  complete  course  in 
Roxinff  and  Self  Defense  as  described  above.  I have  always 
been  faithful  in  paying  my  obligations  and  I give  you  my 
pledge  that  you  may  feel  safe  in  trusting  me  as  agreed  and 
that  T will  either  return  the  course,  or  remit  $5  (Canada 
$f).  foreign  countries  $7)  in  10  days. 

Name 

Address .■* 


PRACTICAL  HINTS 
ON  PLAYWRITING 

By  Agnes  Platt 

Designed  to  help  the  beginner  in  the 
difficult  art  of  writing  a really  good 
play,  and  to  clear  away  any  obstacles 
which  may  beset  the  more  advanced. 

Price  $1 .50 

Sent  on  5 days’  approval  if  you  say  so. 

DODD,  MEAD  & COMPANY 
441  Fourth  Avenue,  New  York 

(Established  1839) 
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are  ready  for  the  proving.  This  is  done 
on  a regular  power  printing  press  much 
the  same  as  the  presses  upon  which  the 
cover  is  finally  to  be  printed,  only  of  a 
smaller  type. 

Figure  8 shows  a view  of  the  proving 
department.  Here  the  plates  are  printed 
in  the  rotation  for  which  they  have  been 
made — usually  yellow  first,  red  second,  and 
blue  third.  If  a fourth  impression  is  used, 
it  is  printed  in  black  and  is  the  last  printing' 
on  the  sheet.  However  this  is  not  a set 
rule.  The  colors  can  be  printed  in  any 
rotation  and  we  will  get  practically  the  same 
result.  But  one  thing  is  important,  and 
that  is  the  register.  The  respective  colors 
must  print  each  one  e.ractly  in  its  proper 
place. 

Figure  9 shows  an  enlarged  side  view  of 
a halftone  printing  plate.  It  will  be  noticed 
that  the  actual  printing  surface  is  all  on 
a plane  and  the  tones  are  produced  by  large 
and  small  dots. 

This  in  a general  way  explains  the  pro- 
cess. Space  does  not  permit  ns  to  go  into 
the  many  little  phases  and  detail. 

The  cover  of  this  issue  is  a most  interest- 
ing example  of  three  color  work.  The  large 
butterfly  on  a slightly  dotted  ground  is  an 
exact  reproduction  of  the  small  one,  but 
enlarged  some  16  diameters.  It  has  been 
made  to  show  the  action  of  the  screen  and 
how  the  colors  are  produced  by  superimposi- 
tion. If  examined  at  close  range  it  looks 
like  a crazy-patch  quilt,  but  from  a dis- 
tance of  fifteen  or  twenty  feet,  its  colors 
blend  and  give  a perfect  picture  of  a but- 
terfly with  variegated  wings.  It  is  the 
best  illustration  of  this  type  of  color  work 
that  has  yet  been  produced. 

If  the  small  butterfly  is  examined  with  a 
microscope,  it  will  be  found  to  be  the  same 
in  all  respects  as  the  large  one.  Even  the 
pale  blue  background  is  made  up  of  the 
same  proportion  of  little  blue  dots,  widely 
spaced  in  the  relative  sense  and  regularly 
distributed. 

Figures  10,  11  and  12  are  “progressive” 
prints  of  the  small  insert,  but  printed  in 
black  only.  They  show  the  color  forma- 
tion and  if  these  same  plates  were  printed 
in  yellow,  red  and  blue,  exactly  in  regis- 
ter, you  would  see  the  same  little  butterfly 
as  is  reproduced  on  this  cover. 

The  picture  was  made  direct  from  a real 
butterfly,'  no  painting  having  been  made. 
The  name  of  this  butterfly  or  rather  moth — 
a valuable  specimen — is  Urania  Croesus.  It 
was  kindly  loaned  to  us  thru  the  courtesy 
of  Asst.  Curator  Dr.  Frank  E.  Lutz,  En- 
tomological Dept,  of  the  American  Museum 
of  Natural  History  of  New  York. 

It  was  necessary  for  the  Editor  to  spend 
two  days  at  the  museum  where  he  inspected 
over  100,000  butterflies  and  moths,  before 
the  right  one  was  found.  There  is  prac- 
tically no  butterfly  that  has  all  the  three 
colors  yellow,  red  and  blue,  which  we  de- 
sired in  order  to  illustrate  the  three  color 
process.  So  we  finally  had  to  take  Urania 
Croesus,  not  a butterfly  at  all,  but  a moth. 

The  Editor  here  wishes  to  express  his 
appreciation  to  Dr.  Lutz  and  his  associates 
for  their  very  kind  assistance  in  locating 
the  desired  specimen. 


ORANGE,  N.  J.,  PLANT  DELIVERS 
PART  OF  RADIUM  ORDER. 

A radio-chemical  company  announced  re- 
cently that  one  gram  of  radium  valued  at 
$120,000  had  been  brought  from  the  ra- 
dium-extracting plant  at  Orange,  N.  J„  to 
New  York.  This  is  the  first  part  of  New 
York  State’s  purchase  of  two  and  a quar- 
ter grams.  It  is  to  be  used  for  research 
purposes. 


FREE! 


ly  j 

= 


FORD  SPARK  PLL 
or  TIRE  COVE 


With  every  order  of  our  STANDARD 
DEMONSTRATING  TIRES 
Fisk — Goodyear — Goodrich— Racine — El 
These  tires  are  in  excellent  condition  a 
will  give  good  mileage.  Please  sped 
straight  side  or  clincher.  Plain  or  N.S. 

30x3  $6.25 

30x3y^ 7.25 

32x3}4 8.25 

31x4  9.75 

New  Inner  Tubes — All 


32x4  $10 

33x4  11 

34x4  12 

34x4^2 14 

sizes  standard,  $2.45 


Send  $2.00  deposit,  balance  C.O.D.  for  examinati' 

FULTON  TIRE  COMPANY 

Dept.  S.  1518  S.  Michigan  Ave.  Chicago, 


PHOTOS 

Brand  new  original  subject: 
posed  by  the  most  beautifu 
models  in  the  U.  S.  Our  owi 
work.  Never  offered  before.  Siz 
7 X 10,  raounted  on  10  x 14  mats 
$1  each.  3 for  $2.  $5  per  dozen 

Postcards,  15  for  $1.  50  for  $3 

50  miniatures  FREE  upon  reques 
with  first  order  of  $1  or  more 
Miniature  sheet  only.  25c.  Ni 
C.O.D.  No  stamps.  No  fre 
catalog. 

L.  GARVEY 

20  S«  Perkins  Place  Brockton*  Mass 


19Mmflis1oBQr. 

EnjovroDT  1921  “Ranger’' 
at  once.  Earn  money  for  the 
email  ..onthly  payments  on  Our  Easy  Pay- 
ment Plan.  Parents  often  advance  first 
email  payment  to  help  their  boys  along^. 

FACTORY  TO  RIDER  wholesale  prices. 

Three  big  model  factories.  44  Styles,  col- 
ors and  sizes  In  oar  famous  Ranger  hne. 

DELIVERED  FREE  ON  30  DAYS  TRIAL. 

Select  bicycle  and  terms  that.eult— cash  or 
easy  payments— you  take  no  risk. 

TIDCQ  lamps,  horns,  wheels,  parts  and 
I inCO  equipment,  at  half  retail  prices. 

SEND  NO  MONEY— Slmnly  w^<te  today  for  big  FREE 
Ranger  Catalog  and  mf^rve'oiis  prices  and  terms. 
Special  Offer  to  Rider  Agents.  _ 

M c A CYCLE  COMPANY 
mBMU  Dept.B107  CHICAGO 


Built  for  the  Owner 


simple. 

Sturdy  construction. 
Low  cost  of  up-keep 
and  operation.  : Can- 
tilever springs  In  rear. 

Comfortable  E-Z  riding 


newspaper  advertising  in  dealers*  territory.  Wonderful  opportuniti 

Write  or  Wire  NOW. 

THE  SENECA.UOIOBCAB  CO..  51  Seneca  Factory,  FOSIOBIA,  01 


You  Can  Save  $50.00 

By  recovering  your  old  aut< 
top  frame  yourself.  Wt 
make  these  recovers  to  fi' 
all  makes  and  models  ol 
cars.  Any  person  that  cai 

Parcels  Postpaid 

Roof  and  quarters  sewed  together  with  real 

curtain,  fasteners,  welts  and  tacks.  All  complete.  Give  us  tht 
name,  year  and  model  number  of  your  car  and  we  will  send  yor 
our  catalogue  with  samples  and  quote  you  exact  price. 


and  up  I 


LIBERTY  TOP  & TIRE  CO.,  Dept.  E4,  Cincinnati,  Oi 


"we  want  one  exclusive  repre* 
^ seotative  in  each  locality  to  use 
end  Bell  the  new  Mellinger  Extr^IMy, 
^'^hand  made  tires.  Guarantee  Bond  for 
[8000  Miles.  (No  Beconds).  Shipped  pr^ 

B aid  on  approval.  Sample  seef-jonafanjished.  U n » 
ny  until  you  get  our  Special  Direct  Prices.  Write 

. MELLINGER  TIRE  & rubber  CO. 

P9OI  Oak  3..  nansas  CityMo. 


Learn  Autos  and  Tractoi 


Wonderful  opportunities  consta: 
ly  offered  trained  men;  we  tn 
you  tlioroughly  to  start  your  0 
business  or  make  good  money 
motor  expert,  driver,  shop  fo 
man.  etc. 

5000  Graduates  makir 
good.  Catalog  Free 


Cleveland  Automobile  School,  1807  E.24th  St., Cleveland, 


money  savings  for  you 

GTi"  ">J  Used  and  rebuilt  motorcycles,  single  and  twins 


mobiio  tires  too,  $3.00.  C^mpletd 
line  of  parts  and  supplies. 

Doningcr  Cycle  Co.,  RochesteryN.Ti 
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OPPORTUNITY! 


The  Big 
Chance 
For  You 


to  get  started  on  the  road  to  success  may  come 
any  minute.  So  don’t  be  careless  about  the 
MINUTES  just  because  they  pass  quickly. 

You  must  be  ON  THE  SPOT  at  the  RIGHT  TIME — and  the  only  way  to  be  punctual 
is  to  have  a PERFECT  WATCH. 

THE  SANTA  FE  SPECIAL  is  such  a perfect  watch  that  we  can  guarantee  it  stronger 
than  any  other  watch  on  the  market.  It  is  accurate,  not  only  to  the  minute,  but  to  the 
smallest  fraction  of  a second.  Read  my  wonderful  ofifer  below,  and  what  I have  to  say  about 
this  marvelous  time  piece — then  utilize  this  very  minute  by  ordering  a watch  of  which  you 

will  always  be  proud. 

SantaRSpedal 

9f  ICmiKAILROAD 

WATCH 


The  Santa  Fe 
Special  Watch 
Meets  Every  Test 
Where  Seconds  Count 


The  Standard  Railroad  watch  that  is 
GUARANTEED  FOR  A LIFETIME  OF 
SATISFACTORY  SERVICE.  These 
Watches  are  NOW  in  service  on  prac- 
tically every  Railroad  in  the  United 
States.  “Santa  Fe  Special”  watches  are 
in  every  branch  of  the  Army  and  Naval 
Service.  Thousands  of  them  are  dis- 
tributed all  over  the  world.  They  are 
GUARANTEED  ABSOLUTELY  TO 
GIVE  SATISFACTION.  The  wise  man 
will  act  quickly  if  he  wants  a watch. 
Write  today  for  the  FREE  watch  book 
and  make  your  selection  quickly,  before 
this  offer  expires. 


Save  3^  to  3^  of  Your  Money 
Most  Liberal  Offer  Ever  Made 

Our  “Direct-to-You”  low  wholesale  terms 
and  extra  special  distribution  plan  is 
fully  explained  in  the  new  Santa  Fe  Spe- 
cial  booklet  just  off  the  press.  The  “Santa 
Fe  Special  Plan”  means  a Big  Saving  of 
money  to  you  and  you  get  the  best  watch 
value  on  the  market  today.  Watch  sent 
for  you  to  see  without  one  penny  down. 

Santa  Fe  Watch  Co., 


Dept.  B80 
Thomas  Bldg., 
TOPEKA,  KAN. 

(Home  of  the  Great 
Santa  Fe  Railway) 


Pres.  Santa  Fe  Watch  Co. 


New  Case  Designs 

I want  you  to  see  the  new- 
est designs  in  cases  used  on 
these  (“Santa  Fe  Special!’*) 
Watches,  so  you  will  fully 
realize  their  beauty  and  up- 
to-dateness,  as  well  as  the 
value  of  the  Bargain  I am 
offering  you.  I want  you 
to  see  the  3-color  inlay 
work  — think  how  distinc- 
tive your  watch  would  be 
with  your  own  name  or 
monogram  or  some  appro- 
priate emblem  engraved  in 
the  Case,  just  to  suit  your 
own  ideas.  You  will  also 
want  to  see  the  new  French 
Art  designs  in  engraved 
cases  — all  shown  in  MY 
NEW  FREE  WATCH 
BOOK,  printed  in  beautiful 
colors. 


Write  today,  it  will 
be  sent  FREE 


A Letter,  Post  Card  or  this  Coupon  will  bring  my  new 
free  Watch  Book. 

Santa  Fe  Watch  Company,  Dept.  B80,  Thomas  Bldg., 

Topeka,  Kansas. 

Please  send  me  your  New  Watch  Book  with  the  understanding 
that  this  request  does  not  obligate  me  in  any  way. 


Name 


Address 


State 


Mail 

Coupon 

Today 


Choose  as'V&ur  Profession 

Electrical 

En^eerin^ 

Electricity  offers  a brilliant  future  to  the  young 
man  who  is  about  to  choose  his  career.  Never  be- 
fore has  there  been  such  wonderful  opportunity  in 
this  great  field.  Big  paying  positions  in  electrical 

Be  work  the  world  over  arc  open  to 

• i3.  U6QTCQ  trained  men  — men  who  possess 
specialized,  practical  knowledge. 
Itt  O YGCltS  Come  to  the  School  of  Engineering 

. , . , , . of  Milwaukee  — the  largest  and 

best  equipped  electrical  school  in  America.  Here  you  are 
trained  in  both  theory  and  practice  by  a faculty  of  over  90 
experts.  You  learn  In  large,  finely  equipped  laboratories. 

If  you  have  14  high  school  credits  or  equivalent,  you 
can  become  an  Electrical  Engineer  with  a Bachelor  of 
Science  degree  in  3 years.  If  you  lack  these  credits  they 
can  be  made  up  in  our  Institute  of  Electrotechnies  in  a 
short  intensive  course. 

Earn  While  You  Learn 

By  our  fecial  system  you  may  earn  your  way  while 
learning.  Our  Employment  Department  will  secure  you 
a position  to  which  you  may  devote  a part  of  each  day 
spending  the  remainder  at  the 
school.  This  plan  both  solves  the 
students’  financial  problems  and 
provides  splendid  experience  at  the 
same  time.  Low  tuition  fee  and 
Fraternity  House  for  all  students 

Joom  ai'eost?  Jonuaty  2nd 

Write  for  Catalog 

Write  today  for  our  free,  illustrated  catalog.  Bead 
about  this  wonderful  institution  and  the  great  oppor- 
tunities that  lie  before  you.  Find  out  about  our  spe- 
cialized method  of  training  and  the  details  of  our  "Earn 
While  You  Learn”  plan. 

SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 

Dept.  1198B — 373  Broadway^  Milwaukee,  Wis. 


Winter  Term 
Begins 


School  of  Engineering  of  Milwaukee, 

Dept.  II98B — 373  Broadway,  Milwaukee,  Wis. 

Please  send  me  your  free  illustrated  catalog  on  Electri- 
cal Engineering  and  give  me  the  detail  of  your  “Earn 
While  You  Learn”  plan. 

Name  


Address 


Town State, 

Age Education 


WARNER’S"Sf^"S&- 


“THE 

PISTO 

That 
and  HI1 


9no 


isa 


15 

QUICK 

SHOTS 

NO 

JAMS 


the  Mark” 

Before  buying  ask  you 
dealer  about  the  |1 

Warner  **  Infallible.' 
Get  the  beat  and  sav 
at  leal 


Cet  a Warner  '^Infallible”  Automatic  and  t^ach  the 

women  how  to  plug  the  bull’s  eye.  Target  ehooting  is 
intense,  exciting  sport  Excellent  training  for  nerves  and 
eyes.  Teaches  self-reliance,  confidence  and  familiarity 
with  weapons.  Whata  ShooterSays  :”Your'lnfallible' 
Automatic  Pistol  is  all  that  you  claim  and  more.  1 put 
seven  shots  in  buH’s  eye  one  inch  in  diameter  at  distance 
of  twenty-five  feet  with  the  pistol.  The  accuracy  of 
this  arm  is  unsurpassed  by  any  regardless  of  price.” 
C.  S.  Hoffman,  167  Oakwood  Avenue,  Orange,  N.  J. 

FREE  LESSON  OFFER 

An  authority  has  prepared  for 
US,  a set  or  six  lessons  on  the 
Art  of  Pistol  Markmanship. 

These  lessons  are  of  marvelous 
value  in  the  use  and  care  of  a 
Warner”lnfallibte*' Automatic. 

Write  today  for  illustrated  cir- 
cular and  terms  of  Free  Lesson 
Offer. 

KIRTLAND  BROTHERS  & CO.,  INC. 
96  Chambers  St.  (Dept.  E-E  ) New  York 
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By  placing  a fan  on  the  shaft  in  place 
of  the  buffing  wheel  those  who  have  elec- 
tric Victrolas  might  have  a suitable  fan  for 
the  warm  nights  when  they  wish  to  play 
their  phonograph. 

LESTER  BENOIT. 

HONORABLE  MENTION. 

Wire  Winder. 

The  following  kink  of  using  an  idle  pho- 
nograph has  saved  me  many  toilsome  hours 
of  winding  wire  on  spools  after  some  ex- 
periment. 

I constructed  the  following  winder; 

I first  procured  a steel  plate  6"  in  dia., 
Yi"  thick,  and  drilled  a hole  in  the  center 
thru  which  the  pin  in  the  phonograph 
passes. 

Then,  taking  another  plate  in.  dia. 

and  thick  and  drilling  a 3-16"  hole  and 
slightly  counterboring  one  side  and  riveting 
this  to  a 6"  X 3-16"  drill  rod  which  had  been 
previously  threaded  for  2 inches  of  its 
length,  I procured  a wing  nut  and  washer 
to  fit  same.  Then  drilling  and  tapping  the 
plates,  I assembled  the  pieces  into  this 
winder,  the  weight  of  which  is  sufficient  to 
keep  it  in  place  while  revolving. 

By  placing  a spool  on  the  stand  and  put 
ting  washer  and  nut  into  place  a first-rate 
winder  is  the  result. 

WALTER  C.  PATZOLD. 

HONORABLE  MENTION. 

Flying  Toy  Airplane. 

A light  paper  toy  airplane  is  mounted  at 
the  outer  end  of  a wire  arm  offset  about 
18  inches  from  the  vertical  center  line  of 
phonograph  disc.  The  low'er  end  of  this 
wire  is  clampt  onto  the  center  pin  of  the 
phonograph  disc  by  a spring  clamp  similar 
to  a spring  clothespin. 

As  the  disc  rotates  the  little  airplane 
will  fly  or  whirl  around  in  a three-foot  cir- 
cle and  a light  paper  propeller  mounted  on 
the  front  of  the  airplane  wdll  be  caused  to 
spin  rapidly  by  its  passage  thru  the  air.  A 
small  cloth  flag  mounted  on  top  of  the  air- 
plane will  heighten  the  speed  effect. 

CARL  S,  BATES. 

HONORABLE  MENTION. 

Metronome. 

The  following  useful  metronome  has  been 
constructed  and  used  by  me  and  my  younger 
brothers  for  over  a year  and  it  has  proved 
very  successful. 

A narrow,  half-round  strip  of  w'ood  was 
glued  across  an  old  record  of  the  “ten- 
cent”  kind.  A tube  in  the  form  of  a right 
angle  was  soldered  to  the  cover  of  a shoe 
paste  box  after  the  latter  had  a hole  cut  in  it. 

A hammer  was  made  by  gluing  a hard- 
wood stick  into  a hole  in  a hardwood  ball. 

The  other  end  of  this  hammer  was 
rounded  so  it  would  slide  over  the  strip 
glued  to  the  record.  A light  spring  keeps 
the  ball  in  contact  wdth  the  back  of  the 
can  and  is  fastened  to  the  hammer  arm  just 
below  the  point  where  it  is  pivoted  to  the 
front  of  the  can.  If  the  cover  does  not  fit 
tight  enough  it  will  have  to  be  soldered  in 
place. 

If  the  attachment  is  to  be  placed  on  a 
Victrola,  then  the  goose  neck  must  be  re- 
volved hack  to  the  rest  position. 

If  necessary,  a rest  of  wood  with  felt 
on  the  bottom  can  be  used  to  hold  the  wood 
“needle”  off  the  record,  but  not  off  the  wood 
{Continued  on  page  809)  | 


A New  Sport 
cAxx\o^^nR.ec\  Clubs 


r SAILING, 

'-f  t What  fun  you’il  have  with 
tnia  new  amusement.  Attach  a 
sail  to  your  Aulo-Wheel  Coaster 
or  Auto- Wheel  Convertible  Road- 
ster. The  roller-bearingrs  are  the 
came  as  used  on  automobile 
wheels.  That's  why  the  name 
**Auto-Wheel»  means  so  much. 

The  Aulo-Wheel  carries  1000 
lbs.  The  roller-bearings  will  not 
crack  or  chip  as  old-fashioned 
baU-bearings  do. 

The  November  **Auto- Wheel 
Spokeaman**  tells  how  to  make 
a sail  for  your  Auto -Wheel 
wagon.  Send  for  it.  ^ 

Organize  an  Auto-Wfieel  Club 

FREE  caps  to  members.  Special 
Captain’s  cap.  FREE  Auto-Wheel 
Dime  Bank.  Just  send  names  of 
three  coaster  dealers  in  your 
town,  telling  which  ones  sell  the 
coaster  wagon  with  the  name 
**Auto  - Whee!”  on  the  sides. 

Jlu\oAWVveeVCoaA\er  Co..\nc.. 

, _^rnv.rl^ 

The  Sled  Company 

163Schenck  Street, 

N.  TONAWANDA,  N.Y. 

In  Canada:  Preston,  Ont. 
Export  Officer  365  W.  23rd  Street, 
New  York  City. 


LITTLE 

HUSTLER 

laxraiaii  motor 


With  New  Starting  Switch  $2*^^ 


A powerful  little  motor 
that  gives  perfect  satis- 
faction. Excellent  work- 
manship throughout.  Has 
a three-pole  armature, 
causing  the  motor  to 
start  without  assistance 
when  the  current  is  ap- 
plied. 

Equipped  with  pul- 
ley for  running 
mechanical  toys, 
models  or  driving 
a fan  at  high  rate 
of  speed. 


AT  ALL  LIVE  DEALERS 


Insist  on  your  dealer  showing  you  the  KNAPP 
line — KNAPP  goods  are  best.  If  your  dealer 
cannot  supply  you,  order  direct.  Send  for  FREE 
illustrated  catalogue  showing  a complete  line  of 
Electrical  Motors  and  Novelties. 


KNAPP  ELECTRIC  & NOVELTY  CO. 
523  West  51st  Street,  N.  Y.  City 


(iET0NTHESTA<iE 

I Tol!  You  How!  Stago  Work  and  Cabaret 

Entertaining  successfully  taught  by  mail.  Your  BIG' 
opportunity.  Travel,  sec  the  world  as  vaudeville 
actor  or  actress.  My^reat  Professional  Course- 
only  one  of  its  kind— COVERS  ALL  BRANCHES. 
Develops  Personality,  Confidence,  Skill  and  tella 
you  Just  how  to  get  on  the  Stage.  Send  6c  postage 
for  illuafrated  booklet,  **Alt  About  VaudeviHe.** 
State  age  and  occupatioo.  Write  for  this  free  Stage  Book  today! 
FREDERIC  LA  OELLE  Box  SS7-W  LOS  ANGELES.  CALIF. 


SECRET  SERVICE 

Operatives,  Detectives  and  Investigators  are  in  hig 
demand : earn  big  salaries;  fascinating  work.  Be 
independent.  We  show  you  how  by  home  stud.v. 
Write  American  School  of  Criminology.  Dept.  B, 
Detroit,  Mich. 


Learn  Watchwork,  Jewelrywork  and 

Fri0i*av!ncF  ^ trade  commanding  a good  sal- 
LillgraVlIlg  and  your  services  are  always 

ill  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 
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The  Proudest  Moment  of 

Our  Lives  Had  Come! 


“This  was  our  own  home!  There  wer£  two  glistening  tears  in  Mary’s  eyes,  yet  a 
smile  was  on  her  lips.  I knew  what  she  was  thinking. 

“Five  \ ears  before  we  had  started  out  bravely  together!  The  first  month  had  taught 
us  the  oltl.  old  lesson  that  two  cannot  live  as  cheaply  as  one.  I had  left  school  in  the 
grades  to  go  to  work  and  my  all  too  thin  pay  envelope  was  a weekly  reminder  of  my  lack 
(if  training.  In  a year  Betty  came  — three  mouths  to  feed  now.  Meanwhile  living  costs 
were  soaring.  Only  my  salary  and  I were  standing  still. 

“d'hen  one  night  Mary  came  to  me.  ‘Jim’,  she  said,  ‘why  don’t  you  go  to  school  again — ^right 
here  at  home.^  You  can  put  in  an  hour  or  two  after  supper  each  night  while  I sew.  Learn  to  do 
some  one  thing.  You’ll  make  good — 1 kfiozv  you  will,’ 

“VA'eil  we  talked  it  over  and  that  very  night  I wrote  to  Scranton.  A few  days  later  I had  taken  up  a course  in 
the  work  I was  in.  It  w;as  surprising  how’  rapidly  the  mysteries  of  our  business  became  clear  to  me  — took  bn  a 
new  fascination.  In  a little  while  an  opening  came.  I was  ready  for 
it  and  w as  prmnoted — with  an  increase.  Then  I was  advanced  again. 

There  was  money  enough  even  to  lay  a little  aside.  So  it  went. 

“And  now  the  fondest  dream  of  all  has  come  true.  We  have  a real  home  of 
our  own  with  the  little  comforts  and  luxuries  Mary  had  always  longed  for,  a 
little  place,  as  she  says,  that  ‘Betty  can  be  proud  to  grow  up  in.’ 

“I, look  back  now  in  pity  at  those  first  blind  stumbling  years.  Each  evening 
after  supper  the  doors  of  opportunity  had  swung  wide  and  I had  passed  them 
by.  .How  grateful  I am  that  Mary  helped  me  to,  see  that  night  the  golden 
■ hours  that  lay  within.” 

In  city,  town  and  country  all  over  America  there  are  men  with  happy  fami- 
lies and  prosperous-.^ome3  because  they  let  the  International  Correspondence 
Schools  come  to  them  in  the  hours  after  supper  and  prepare  them  forbigger  work 
at  better  pay.  More  than  two  million  men  and  women  in  the  last  30years  have 
advanced  themselves  through  spare  time  study  with  the  I.  C.  S.  Over  one 
hundred  thousand  right  now  are  turning  their  evenings  to  profit.  Hundreds 
are  starting  every  day. 

You,  too,  can  have  the  position  you  want  in  the  work  you  like,  best.  You 
can  have  a salary  that  will  give  your  faniily  the  kind  of  a home,  the  comforts, 
the  little  luxuries  you  would  like  them  to  have.  Yes,  you  can  ! No  matter 
what  your  age,  your  occupation,  or  your  means — y'ou  can  do  it! 

All  we  ask  is  the  chance  to  prove  it.  That’s  fair,  isn’t  it  ? Then  mark  and  mail 
this  coupon.  There’s  no  obligation  and  not  a penny  of  cost.  But  it  may  be  the 
most  important  step  you  ever  took  in  your  life.  Cut  out  and  mail  the  coupon  no-zv. 


r~  — • - ““  — — TEAR  OUT  HERE—  — — — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX6I66-B,  SCRANTON,  PA, 

Explain,  without  obligating  me.  how  I can  qualify  for  the  post- 
Bon,  or  In  the  subject,  before  which  I mark  X. 

KI-ECTUU  Ah  KyULNEER 
Electric  Lighting  and  Railways 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Work 

□ UECIlANICAIi  ENGINEER 
Mechanical  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engine  Operating 
UIVIL  ENGINEER 
Surveying  and  Mapping 
'IlNE  EOltEUAN  OK  ENGLNEBR 

□ stationakv  engineer 

Marine  Engineer 
Ship  Draftsman 
z ARCHITECT 
Contractor  and  Builder 
Architectural  Draftsman 
Concrete . Builder 
Structural  Engineer 
FLVUBING  ANUIIEaI'ING 
Sheet  Metal  Worker 
Textile  Overseer  or  Supt. 

CHEMIST 
^Mathematics 


1 SALESMANSHIP 
ADVERTISING 
Window  Trimmer 
. Show  Card  Writer 
[ Sign  Painter 
'Railroad  Trainman 
ILLUSTRATING 
j Cartooning 
, BUSINESS  aiAXAGBUEJIT 
j Private  Secretary 
.BOOKKEEPER 
' Stenographer  and  Typist 
Cert.  Public  Accountant 
TRAFFIC  MANAGER 
Railway  Accountant 
Commercial  Law 
GOOD  ENGLISH 
Teacher 

Common  School  Subject* 
CIVIL  SERVICE 
Railway  Mail  Clerk 
ADTOnORihE  OPERATING 
Aato  ItepalrlBg 


Navigation 
AGRIOUMURE 
j Poaitry  Rslilng 


inSpani 
1 1)  Er^ni 
IG  Itaili 


Ub 

Er^nfb 

Itailsa 


Name 

Present 

Occupation^ 

Street 

and  No. 


Oarubiiarua  may  Bend  thi*  coupon  to  T*a«»IP 

international  CorreeponcUnce  Sehoolo,  Montreal,  Canadia 
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H.  GERNSBACK 
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$50  FOR  THE  BEST  flTlE 
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**THE  100%  WIRELESS  MAGAZINE 
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CONTENTS  OF 
NOVEMBER  ISSUE: 

The  Radio  Compass  on 
Board  Merchant  Vessel 

By  Arthur  H.  Lynch 

Registering  Radio  Messages 
on  Tape 

A New  Continuous-Wave 
Type  Transmitter 

Comparison  of  Modulation 
Methods  in  Radio 
Telephony 

By  A.  S.  Blatter  man 

The  Radio  Preacher 
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I EXPERIMENTER  PUB.  CO.. 


What  ‘^Radlo  News’*  Is: 


RADIO  NEWS  now  in 
its  second  year  holds  the 
field  undisputedly  as  the 
greatest  radio  magazine  in 
print  today.  In  point  of 
circulation/number  of 
articles,  illustrations, 
RADIO  NEWS  leads  all 
other  wireless  magazines. 
The  October  issue  had  64 
pages;  there  were  seventy- 
nine  separate  purely  radio 
articles  and  109  illustra- 
tions. Over  forty  thousand 
copies  were  printed  and 
circulated . 


Each  issue  of  RADIO 
NEWS  contains  74  pages 
(or  more)  and  an  artistic 
cover  in  two  colors.  The 
illustrations  average  120 
every  month  and  there  are 
from  60  to  80  up-to-date 
articles,  some  by  our  great- 
est radio  scientists,  in  every 
issue. 

THIRD  $100.00  RADIO 
PRIZE  CONTEST 

A new  radio  contest.  The  third 
one  offering  $100.00  in  prizes  began 
in  our  May  issue. 


20c 


The  Copy 


Canada  and  Foreldn 

$2.50  a Year 


SEND 
20c  FOR 
SAMPLE 

copy 

TODAY 


231  Fulton  St.«  New  York  City 


72  PAGES 

120  ILLUSTRATIONS 

............special  offer 


OeuUetnen : 

. iTeaae  enter  my  subscription'  for  R A 0 1 
NEWS  for  the  term  of  one  year  for  whlc 
I enclose  herewith  $2.00.  As  a special  offer  y< 
will  also  send  mo  for  25c  extra  your  great  Win 
less  Course  containing  160  pages,  350  Illustration 
size  X 10"  with  fine  flexible  cloth  cover.  ' 
nave  written  my  name  and  address  in  margi 
beluw. 
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Free  Proof  mat  I Can 

Raise  Jdur  PaY 


No  matter  how  much  your  are  earning  now,  1 can  show  you  how 
to  increase  it.  I have  even  taken  failures  and  shown  them  how 
to  make  $100 — $200,  and  in  one  cstse  as  high  as  $2,000  weekly. 
I am  willing  to  prove  this  entirely  at  my  risk  and  expense. 


IET’S  have  a little , chat  about  getting 
j ahead — you  and  I.  My  name  is  Pelton. 
Lots  of  people  call  me  “The  Man  Who 
Makes  Men  Rich.”  I don't  deny  it.  I’ve 
done  it  for  thousands  of  people— lifted  them 
up  from  poverty  to  riches. 

I’m  no  genius — far  from  it.  I'm  just  a 
plain,  everyday,  unassuming  sort  of  man.  I 
know  what  poverty  is.  I’ve  looked  black 
despair  in  the  eye — had  failure  stalk  me 
around  and  hoodoo  everything  I did.  I’ve 
known  the  bitterest  kind  of  want. 

But  today  all  is  different.  I have  money 
and  all  of  the  things  that  money  will  buy.  I 
am  rich  also  in  the  things  that  money  won\ 
buy — health,  happiness  and  friendship.  Few 
people  have  more  of  the  blessings  of  the 
world  than  I. 


IT  was  a simple  thing  that  jumped  me  up 
from  poverty  to  riches.  As  I’ve  said.  I’m 
no  genius.  But  I had  the 
good  fortune  to  know  a geni- 
us. One  day  this  man  told 
me  ^ “secret.”  It  had  to  do 
with  getting  ahead  and  grow- 
ing rich.  He  had  used  it  him- 
self with  remarkable  results. 

He  said  that  every  wealthy 
man  knew  this  “secret”— that 
is  why  he  was  rich. 

I used  the  "secret.”  It 
surely  had  a good  test.  At 
that  time  I was  flat  broke. 

Worse  than  that,  for  I was 
.several  thousand  dollars  in  the 
hole.  I had  about  given  up 
hope  when  I put  the  "secret” 
to  work. 

At  first  I couldn’t  believe 
my  sudden  change  in  fortune. 

Money  actually  flowed  ip  on 
me.  I was  thrilled  with  a new 
sense  of  power.  Things  I 
couldn't  do  before  became  as 
easy  for  me  to  do  as  opening 
a door.  My  business  boomed 
and  continued  to  leap  ahead 
at  a rate  that  startled  me. 

Prosperity  became  my  part- 
ner. Since  that  day  I’ve  never 
known  what  it  is  to  want  for 
money,  friendship,  happiness, 
health  or  any  of  the  good 
things  of  life.  That  “secret” 
fturely  made  me  rich  in  every 
sense  of  the  word. 


My  sudden  rise  to  riches  naturally  sur- 
prised others.  One  by  one  people  came 
to  me  and  asked  me  how  I did  it.  I told 
them.  And  it  worked  for  them  as  well  as 
if  did  for  me. 

Some  of  the  things  this  “secret”  has  done 
for  people  are  astounding.  I would  hardly 
believe  them  if  I hadn’t  seen  them  with  my 
own  eyes.  Adding  ten,  twenty,  thirty  or 
forty  dollars  a week  to  a man’s  income  is  a 
mere  nothing.  That’s  merely  playing  at  it. 
In  one  case  I took  a rank  failure  and  in  a 
few  weeks  had  him  earning  as  high  as 
$2,000.00  a week.  Listen  to  this: 

A young  man  in  the  East  had  an  article 
for  which  there  was  a nation-wide  demand. 
For  twelve  years  he  “puttered  around”  with 
it,  barely  eking  out  a living.  Today  this 
young  man  is  worth  $200,000.  He  is  building 
a $25,000  home — and  paying  cash  for  it. 
He  has  three  automobiles.  His  children  go 
to  private  schools.  He  goes 
hunting,  fishing,  traveling 
whenever  the  mood  strikes 
him.  His  income  is  over  a 
thousand  dollars  a week. 

In  a little  town  in  New 
York  lives  a man  who  two 
years  ago  was  pitied  by  all 
,who  knew  him.  From  the 
time  he  was  14  he  had  worked 
and  slaved — and  at  sixty  he 
was  looked  upon  as  a failure. 
Without  work — in  debt  to  his 
charitable  friends,  with  an  in- 
valid son  to  support,  the  out- 
look was  pitchy  black. 

Then  he  learned  the 
“secret.”  In  two  weeks  he 
was  in  business  for  himself. 
In  three  months  his  plant  was 
working  night  and  day  to  fill 
orders.  During  1916  the 
profits  were  $ao,ooo.  During 
1917  the  profits  ran  close  to 
$40,000.  And  this  genial  64-^ 
year-young  man  is  enjoying 
pleasures  and  comforts  he 
little  dreamed  would  ever  be 
his. 

T COULD^tell  you  thousands 
A of  similar  instances.  But 
there's  no  need  to  do  this  as 
I’m  willing  to  tell  you  the 
“secret”  itself.  Then  you  can 
put  it  to  work!  and  see  what 
'it  will  do  for  you. 

I don’t  claim  T can  make 
you  rich  over  night.  Maybe 
T can — maybe  I can't.  S6me- 
times  I have  failures — every- 
one has.  But  I do  claim  that 


I can  help  90  out  of  every  100  people  if 
they  will  let  me.  • 

The  point  of  it  all.  my  friend,  is  that  you 
are  using  only  about  one-tenth  of  that  won- 
derful brain  of  yours.  That’s  why  you 
haven’t  won  greater  success.  Throw  the 
unused  nine-tenths  of  yotir  brain  into  action 
and  you'll  be  amazed  at  the  almost  instan- 
taneous results.  ■' 

The  Will  is  the  motive  power  of  the  btain. 
Without  a highly  trained,  inflexible  will,  a 
man  has  about  as  much  chance  of  attaining 
success  in  life  as  a railway  engine  has  of 
crossing  the  continent  without  steam.  The 
biggest  ideas,  have  no  value  without  will- 
power to  “put  them  over.  " Yet  the  will, 
altho  heretofore  entirely  neglected,  can  be 
trained  into  wonderful  power  like  the  brain 
or  memory  and  by  the  very  same  method — 
intelligent  exercise  and  use. 

If  you  held  .vour  arm  in  a sling  for  two  years 
It  would  become  powerless  to  lift  a feattier  from 
lack  of  use.  The  same  Is  true  of  the  Will — It 
becomes  useless  from  lack  of  practice.  Because 
we  don’t  use  our  Wills — because  we  coiitinuall.v 
bow  to  circumstances — we  become  unable  to  as- 
sert ourselves.  What  our  wills  need  1s  practice. 

Develop  your  will-power  and  money  will  flow 
in  on  you.  Rich  opportunities  will  open  up  for 
,vou.  Driving  energy  you  never  dreamed  you  had 
will  manifest  itself.  You  will  thrill  with  a new 
power — a power  that  nothing  can  resist.  You’ll 
have  an  influence  over  people  that  you  never 
thought  possible.  Success — in  whatever  form  you 
want  It; — will  come  as  easy  as  failure  came  before. 
And  those  are  only  a few  of  the  things  the 
“secret"  will  do  for  you.  The  “secret”  is  fully 
explained  in  the  wonderful  book  "Power  of  Will." 

How  You  Can  Prove  This  at  My  Expense 

I KNOW  you'll  think  that  I’ve  claimed  a lot.  Perliaps 
you  think  there  must  be  a catch  somewhere.  But  here 
la  my  offer.  You  can  easily  make  thousands — you  caji'l 
lose  a penny. 

Send  no  money — no.  not  one  cent.  Merely  clip  the 
{•oupon  and  mall  it  to  me.  By  return  mall  you'll  receive 
not  a pamphlet,  but  the  whole  "secret"  told  In  thlft 
wonderful  book  "POWER  OF  WIIJLi." 

Keep  U five  days.  Txiok  it  over  In  your  home.  Apply 
some  of  its  simple  teachings.  If  It  doesn't  show  you  how 
you  can  increase  your  income  many  times  over — just  as  It 
has  for  thousand.s  of  others — mall  the  book  back.  You 
will  be  out  nothing. 

But  if  you  feel  that  "POWER  OF  WILL"  will  do  for 
you  what  It  has  done  for  over  four  hundred  thousand 
others — if  you  feel  as  they  do  that  It's  the  next  greatest 
lK)ok  to  the  Bible — send  me  only  $4.00  and  you  and  I'll 
be  square; 

If  you  pass  this  offer  by,  I'll  be  out  only  the  small 
profit  on  a $4.00  sale.  But  you — you  may  easily  be  out 
ihe  difference  between  what  you're  making  now  ami  an 
IiK*ome  several  times  as  great.  So  you  see  you've  a let 
-a  whole  lot — more  to  lose  than  I. 

Mail  the  coupon  or  write  a letter  now — you  may  never 
read  this  offer  again. 


Pelton  Publishing  Company 

30-T  Wilcox  Block  Meriden^  Conn. 


Pelton  PubUshingr  Company 

30-T  Wilcox  Block,  Meriden,  Conn. 


You  may  send  me  "Power  of  Will"  at  your  risk.  I 
agree  to  remit  $4.00  or  remall  the  book  to  you  in  five  days. 


Name, 


A Few  Examples 
Personal  Experiences 

Among  over  400,000  users  of 
"Power  of  Will"  are  such  men  as 
Judge  Ben  B.  Lindsey;  Supreme 
Court  Justice  Parker;  Wu  Ting 
Fang,  Ex-U.  S.  Chinese  Ambassa- 
dor; Assistant  Postmaster  General 
Britt;  Gov.  McKelvle  of  Nebras- 
ka; General  Manager  Christeson 
(^f  Wells-'Fargo  Express  Co. ; E.  St. 
Elmo  Lewis,  former  Vice-pres.  Art 
Metal  Construction  Co. ; Gov. 
Ferris  of  Michigan:  E.  T.  Mere- 
dith, Secy,  of  Agriculture,  and 
many  others  of  equal  prominence. 
$300  Profit  from  One  Day's 
Reading 

"The  result  of  one  day’s  study 
netted  me  $300  in  cash.  1 think  It 
a great  book  and  would  not  be 
without  it  for  ten  times  the  coat." 
—Col.  A.  W.  Wilke.  Roseoe.  So. 
Dakota. 

Worth  $15,000  and  More 

"The  book  has  been  worth  more 
than  $15,000  to  me." — Ojiear  B. 
Sheppard. 

Would  Be  Worth  $100,000 

"If  I only  had  it  when  1 was  20 
years  old.  I would  be  worth 
$100,000  today.  It  is  worth  a 
hundred  times  the  price." — S.  W, 
Taylor,  the  Santa  Fe  Ry..  Milana, 
Texas. 

Salary  Jumped  from  $150 
to  $800 

"Since.  I read  Power  of  Will  ray 
salary  has  jumped  from  $150  to 
$800  a month." — J.  F.  Gibson, 
San  Diego,  Cal. 

From  $100  to  $3,000  a Month 

"One  of  our  Iwys  who  read 
Power  of  Will  before  he  came  over 
here  jumped  from  $100  a month  to 
$3,000  the  first  mouth,  won  a 
$250  prize  for  the  best  salesman- 
ship In  the  state*." — Private  Leslie 
A.  Stm.  A.  E.  F France, 
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Chemical  Laboratory 

We  present  herewith  to  oul  friends  our  E.  1.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perforin  real 
chemical  experiments.  This  outfit  is  not  a toy,  put  up  merely  to 
amuse,  but  a practical  laboratory  set,  with  all  the  chemicals,  apparata 
and  reagents  necessary  to  perform  real  work  and  to  teach  the  be- 
ginner all  the  secrets  of  inorganic  chemistry.  With  this  outfit  we  give 
free  a book  containing  a Treatise  in  Elementary  Chemistry,  useful 
data  and  recipes,  and  100  instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT; 


No.  4889 


The  outQt  uouslsta  of  forty -four  (44) 
Cheniluala  all  C.  P.  (chemical  pure)  pul 
up  In  appropriate  wooden  huxea,  glass 
bottles,  and  hermetlcall)  closed  jars.  The 
acids  are  put  up  In  glass  buttles,  with 
ground- In  glass  stoppers  and  there  Is  a 
sufflcient  quantity  of  chemicals  supplied 
(mostly  one  to  two  ounces)  enough  to 
make  dozens  of  experiments  with  each. 

The  apparata  furnished  are  all  of  the 
best  obtainable  make  and  of  standard 
laboratory  size  and  shape.  17  pieces  of 
ai'parata  furnished  with  this  outfit. 

The  Instruction  book  Is  a real  Chom- 
Istry  Course  for  the  Beginner.  .Some  of 
the  Contents  are:  Division  of  Matter: 
This  is  a Treatise  on  Elementary  Chem 
istry  and  deals  with  the  theory  of  the 
Elements,  Molecules  and  Atoms,  etc. 
Chemical  Nomenelature : This  explains 

in  simple  language  the  derivation  of  the 
chemical  names  of  the  Elements  and 
their  compounds.  There  Is  a chapter  on 
Laboratory  Operations:  Glass  Working; 
First  Aid;  Fire  Extingulshars;  Exporl* 
mentors’  Aphorisms,  etc. 


A good  part  of  the  book  la  devoted  to 
Weights  and  Measures.  The  Metric  Sys- 
tem, the  English  System  and  the  U.  S. 
System  are  fully  explained. 

The  following  tables  are  furnished: 
Symbols  and  Atomic  weights  of  the  Ele- 
ments ; Measures  of  Weights,  Volume, 
Capacity  and  Length ; Per  Cent  solu- 
tions ; Conversion  of  Measure  expressed 
in  parts;  Poisons  and  their  antidotes; 
Technical  and  common  name  of  chemical 
substances ; Formulas  for  Cleaning  vari- 
ous substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  Bow  to 
make  Invisible  and  magic  inks;  How  to 
test  flour;  How  to  test  soil;  How  to  Make 
Chlorine  Gas  and  Smoke  (German  War 
Gas)  : Howf  to  bleach  cloth  and  flowers. 
How  to  produce  Oxygen  and  Hydrogen ; 
How  to  make  Chemical  Colors ; How  to 
test  Acids  and  Alhaltes  and  hundreds  of 
Interesting  hints  and  formulas. 


tsaviiOf  dirto.  Iliici  vnvillil  UiUltS  auu  aua  auuiit 

Price  $6.00.  Shipping  Weight  10  lbs.  (Can  be  shipped  by  Express  only.) 
Immediate  Shipment 


The  Boy*s  Electric  Toys 

gx'  ■ 'he  BOY’S  ELECTRIC  TOYS"  contains  enough  material  TO 
••  I MAKE  AND  CO.MPLBTE  OVER  TWENTY-FIVE  DIFFERENT 
JL  ELECTRICAL  APPARATUS  without  any  other  tools,  except 
a screw -driver  furnished  with  the  outfit.  The  box  contains 
the  following  cumplete  instruments  and  apparatus  which  are  already 
assembled  ; 

Student's  chromic  plunge  battery,  compass-galvanometer,  solenoid, 
telephone  receiver,  electric  lump.  Enough  various  parts,  wire,  etc.,  are 
furnished  to  make  the  following  apparatus: 

Electromagnet,  electric  cannon,  magnetic  picture;,  dancing  spiral, 
electric  hammer,  galvanometer,  voltmeter,  hook  for  telephone  reoeivor, 
condenser,  sensitive  microphone,  short  distaneo  wireless  telephone, 
test  storage  battery,  shocking  eoli,  complete  telegraph  set,  electric 
riveting  machine,  electric  buzzer,  danoing  fishes,  singing  telephone, 
mysterious  dancing  man,  electric  Jumping  Jaok,  magnetio  geometric 
figures,  rheostaL  erratic  pendulum,  eleetrle  butterfly,  thermo  eleotrio 
motor,  visual  telegraph,  etc.,  etc. 

This  does  not  by  any  means  exhaust  the  list,  but  a great  many 
more,  apparatus  can  be  built  actually  and  elftctually. 

With  the  Instruction  book  which  we  furnish,  one  hundred  experiments 
that  can  be  made  with  this  outfit  are  listed,  nearly  all  of  these  being 
Illustrated  with  superb  Ulustrations.  No  other  materials,  goods  or 
Supplies  are  necessary  to  perform  any  of  the  one  hundred  experiments 
or  to  make  any  of  the  2.1  apparatus.  Everything  can  be  constructed 
and  accomplished  by  means  of  this  outfit,  two  hands,  and  a screw.< 
driver. 

The  outfit  contains  114  separate  pieces  of  matorial  and  24  piooes  of 
finished  articles  ready  to  use  at  once. 

Among  the  finished  material  the  following  parts  are  Included ; 
Chromic  salts  for  battery,  lamp  socket,  bottle  of  mercury,  core  wire 
(two  dllTerent  lengths),  a bottle  of  iron  filings,  three  spools  of  wire, 
carbons,  a quantity  of  machine  screws,  flexible  cord,  two  wood  bases, 
glass  plate,  paraffine  paper,  binding  posts,  screw-driver,  etc,,  etc.  The 
Instruction  book  Is  so  clear  that  anyone  can  make  the  apparatus  with- 
out trouble,  and  besides  a section  of  the  instruction  book  Is  taken  up 
with  the  fundamentals  of  electricity  to  acquaint  the  layman  with  all 
important  facts  In  electricity  lit  a simple  manner. 

We  guarantee  satisfaction. 

The  size  over  all  of  the  outfit  la  14  x 9 x 2%.  Shipping  weight,  8 lbs. 

No.  2002  “The  Boy’s  Eleetrle  Toys,’’  outfit  as  described... $6.00 

IMMEDIATE  SHIPMENTS 

*Tbe  Livest  Catalog  in  America 


No.  2002 


IN  this  cyclopedia  you  will  find  all 
about  radio.  One  of  the  greatest  cat- 
alogs of  its  kind  In  print. 

You  will  find  In  It  dozens  of  wireless 
Instruments  of  the  famous  E.  C.  Co.  make. 

Other  things  you  will  find  listed  In  this 
catalog : Electrolytic  tnterruptera.  Bull- 
dog Spayk  Colls,  Chemical  Outfits.  Code 
Practice  Sets,  Primary  Batteries,  Storage 
Batteries,  Hydrometers,  Volt  and  Amme- 
ters. Batterymeters,  Electrolytic  Recti- 
fiers. Rheostats,  Tesla  Colls,  Microphones. 


Loud  Talkers,  Electro- magnets.  X-ray 
Tubes,  Telephones.  Magnetos,  Low  Ten- 
sion Transformers,  Bo(%s,  etc.,  etc.  IN 
A WORD  THE  MOST  COMPLETE  CAT- 
ALOG IN  PRINT. 

1701717  with  this  wonderful  cyclopedia 
* FVIjC*  — 20  coupons  for  our  160  page 
Wireless  Course  In  20  lessons.  8lo  II 
lustrations,  30  tables.  Catalog  explains 
how  you  can  get  this  Course  absolutely 
Tree. 


The  Electro  Importing  Co.. 


231  Fulton  Street 

"Evervthlha  for  the  CKPerlmenter' 


New  Vork 


ELEctRO  IMPORTING  COMPANY 

231  Fulton 'St.,  New  York  City 

I encIo.se  henevvith  10  cents  in  .sUtnip.s  or  coin,  to 
cover  po.stiise,  for  which  please  semi  me  .vour  latest 
C.vclopedia  Catalog  No,  22  as  described. 


NAME 


ADDRESS 
STATE.  . . . 
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By  ISABEL  M.  LEWIS,  M.A. 

(Continued  from  page  739) 




be  lost  in  the  glare  of  the  sun,  tho  possibly 
at  the  time  of  the  vernal  and  autumnal 
equinoxes  when  the  sun  is  crossing  the 
equator  individual  particles  would  be  pro- 
jected against  the  sun’s  disk. 


imtiiitiiiitMittiiitiiimiiiiinrmiiiiiimiiitit 


Diagram  1. 
Earth’s  Shadow 
Inclined  ZV/2°  to 
the  Equatorial 
Plane.  E,  Earth; 
R,  Hypothetical 
Ring  of  Meteor- 
ites in  Plane  of 
Equator  4,000 
Miles  From  Sur- 
face; C,  Critical 
Distance,  Be- 
tween 2.44  and 
2.86  Radii  (9,700 
and  11,400  Miles), 
Within  Which 
Range  a Meteor- 
ite a Mile  or  More 
in  Diameter 
Would  Be  Rup- 
tured by  Tidal 
Strains;  S,  Dis- 
tance 8,000  Miles 
at  Which  a Satel- 
lite, 1 Mile  in  Di- 
ameter Would  Be 
About  as  Visible 
as  Mercury;  P, 
Distance,  120,000 
Miles,  at  Which 
a Ten-Mile  Di- 
ameter Satellite 
Would  Be  Almost 
as  Visible  as 
Mars.  If  S'  is  a 
Meteorite,  It  Will 
Only  Be  Visible 
at  Sunrise  or 
Sunset  and  More 
Clearly  by  an  Ob- 
server Near  the 
Equator. 


Just  after  sunset  or  just  before  sunrise 
vithin  the  tropics  would  be  the  only  favor- 
lible  time  and  place  to  look  for  a ring  of 
Tieteoric  particles  encircling  the  earth  in 
;he  equatorial  plane.  Were  there  such  a 
•ing  consisting  of  many  particles  it  would 
pe  visible  only  in  the  twilight  hours  extend- 
ing along  the  celestial  equator  as  an  arch 
)f  faint  light  passing  close  to  the  zenith 
n the  tropics  and  fading  away  toward  the 
iastern  and  western  horizons.  In  mid- 
atitudes  it  would  never  attain  a sufficiently 
ligh  altitude  above  the  horizon  after  sun- 
set to  be  visible  in  the  glow  of  twilight. 

The  zodiacal  light,  which  is  so  conspicu- 
)us  in  a clear  sky  at  night  in  the  tropics 
IS  a faint  haze  of  light  extending  along  the 
licliptic  entirely  across  the  heavens  with  a 
,nore  luminous  patch  exactly  opposite  the 
sun  called  the  “gegenschein,”  owes  its 
irigin  to  an  extensive  ring  of  meteoric 
barticles  revolving  about  the  sun  in  the 
|)lane  of  the  earth’s  orbit  and  extending 
[ar  beyond  the  orbit  of  the  earth.  The 
raint  hazy  light  is  due  to  sunlight  reflected 
Tom  these  countless  minute  particles  of 
natter.  The  cause  of  the  “gegenschein” 
'ir  “counter-glow”  is  not  so  clear,  but  it 
nust  come  from  particles  lying  beyond  the 
iipex  of  the  earth’s  shadow  which  falls 
petween  844,000  and  873,000  miles  from  the 
jsarth’s  center.  It  may  be  due  to  a dense 
sondensation  of  these  particles  about  930,- 
K)0  miles  beyond  the  earth  where  the  field 
i>f  the  earth’s  attraction  begins  and  where 
|is  a result  these  particles  are  whirled  about 
under  the  rival  attractive  forces  of  the 
jarth  and  sun. 

In  our  latitudes  the  zodiacal  light  is 
nuch  less  conspicuous  than  it  is  in  the 


AMERICAN  SCHOOL  OF  CORRESPONDENCE,  DepI.E-826,  Chicago,  U. 
1 want  job  checked — tell  me  how  to  get  it* 


S*  A* 


...Architect $5,000  to  $15,000 

...Building  Contractor 6,000  to  10,000 

...Automobile  Engineer...  4,000  to  10,000 
...Automobile  Repairman.  2,600  to  4,000 

...Civil  Engineer, 6,000  to  16,000 

...Structural  Engineer 4,000  to  10,000 

...Business  Manager 6,000  to  16,000 

...Cer.  Public  Accountant..  7,000  to  15,000 
...Accountant  and  Auditor  2,600  to  7,000 
...Draftsman  andDesigner  2,600  to  4,000 

...Electrical  Engineer 4,000  to  10,000 

...General  Education In  one  year 


...Lawyer $6,000  to  «pI5,000 

...Mechanical  Eng’eer  4,000  to  10,000 
...Shop  Superitendent  3,000  to  7,000 
...Employ’t  Manager...  4,000  to  10,000 

...Steam  Engineer 2,000 to  4,000 

...Foreman 2,000  to  4,000 

...Photoplay  Writer 2,000  to  10,000 

...Sanitary  Engineer...  2,000  to  6,000 
...Telephone  Engineer  2,600  to  6,000 
...Telegraph  Engineer  2,600  to  6,000 
...H.  School  Graduate....In  two  years 
...Fire  Insur.  Expert..  3,000  to  10,000 


Name Address,. 


It  pays  to  train  right 
—to  follow  the  teach- 
ing of  men  who  know 
frompractical  experience. 


Electrical  Engineers  Make  Big  Money 
**RolI  up  your  sleeves** -hecome  an 

Electrical 

Engineer 

You  can  qualify  in  a very  short  time 

There  has  never  been  a time  when  the 
electrically  trained  man  couldn’t  get  a 
real  man’s  sized  job  at  a big  salary. 
There  have  always  been  more  such  jobs 
than  there  were  men  to  fill  them.  Today 
the  demand  is  greater  than  ever.  The 
wonderful  possibilities  of  electricity  are 
not  half  realized.  New  uses  for  electrical 
energy  are  being  discovered  every  day. 

Civilization  Depends  on  Electricity 

The  Profession  Needs  More  Good  Men 

The  man  who  knows  the  fundamentals  and 
knows  that  he  knows  them,  gets  the  best 

positions.  It’s  the  trained  man  who  gets  ahead.  Reworks 
with  confidence,  knows  exactly  what  to  do,  — when 
and  how  to  do  it.  There  is  no  reason  why  you  can’t 
master  this  lucrative  interesting  profession  quickly. 
The  instruction  we  give  you  makes  mastery  easy. 

Turn  your  Idle  hours  into 
a profession  to  be  proud  of 

Surely  you  have  an  hour  or  two  a day  that  bring  you 
in  nothing — time  that  you  waste.  This  time  is  worth 
money  if  you  will  use  it  right.  You’ll  find  our  in- 
struction interesting  and  easy  to  understand. 

Where  Technical  terms  are  used 
they  are  explained  and  simplified 

Now  is  the  time  to  start  — don’t  wait  until  a more 
convenient  season.  The  sooner  you  start  training  the 
quicker  you’ll  be  classed  as  a regular  Electrical  En- 
gineer with  a big  job  and  big  pay.  Send  no  money 
— use  the  coupon  below — get  our  latest  bulletin  on 
this  course — then  decide. 

American  School  of  Correspondence 

Dept.  E-826 

Drexel  Avenue  and  58th  Street,  Chicago,  U.  S.  A. 

WE  HAVE  TRAINED  THOUSANDS  OF  OTHERS-WHY 
NOT  YOU?  START  NOW-MAIL  THIS  COUPON  TODA  Y 


What  This  Man 
Has  Done 

You  Can  Do 

Pocatello,  Idaho 
Gentleman: 

I have  nothing  but  praise 
for  your  instruction  courses 
* * * I am  now  manager  of 
an  automatic  telephone  com- 
pany in  this  city.  My  suc- 
cess I attribute  entirely  to 
my  Electrical  Engineering 
Course  with  you,  and  take 
this  opportunity  of  thanking 
you. 

Yours  very  truly, 

E.  L.  FARWELL 
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LEARN 

WIRING 

AND  EARN 

$75  a Week 

This  yearns  Edition  will 
make  you  an  Expert 


The  National  Authority  for  26  Years 

The  only  complete  and 

accurate  book  on  wiring 

CONTENTS 

The  National  Electrical  Code,  with 
all  its  new  rules,  is  explained  and 
illustrated.  52  of  the  latest  and  sim- 
plest tables  which  show,  at  a glance, 
just  what  size  of  wire  is  needed  for 
any  kind  and  size  of  lighting,  motor 
or  heating  installation,  for  any  volt- 
age, current  and  drop  desired  for 
any  system,  Direct  Current,  Alter- 
nating Current,  single,  two  or  three- 
phase.  The  latest  Code  Rules  on 
grounding  required  on  all  work. 

SPECIAL  NEW  CHAPTERS 

How  to  install  and  operate  genera- 
tors, motors,  storage  batteries  and 
every  kind  of  wiring  device  with 
diagrams  of  connections.  Illumina- 
tion, House  Wiring,  Garage  Wiring, 
Theatre  Wiring,  Moving  Picture 
House  Wiring,  Sign  Wiring,  Marine 
Wiring,  Electric  Range  and  Heater 
Wiring,  Watt-Hour  Meter  Wiring 
and  complete  chapters  on  inside  and 
outside  wiring  for  every  system 
from  a central  station  to  the  small- 
est cottage.  250  Electrical  Units 
and  their  Definitions  and  Equiva- 
lents. The  latest  lamp  data.  Proper 
symbols  to  use  to  indicate  outlets, 
etc.,  etc.  Also  a complete  directory 
of  the  leading  manufacturers  of  of- 
ficially approved  apparatus  and  sup- 
plies necessary  for  any  kind  of 
installation. 

Every  inspector  in  this  country  will  ap- 
prove  your  wiring  job  if  done  in  accordance 
with  the  simple  rules  in  Standard  Wiring. 

Leather  Cover.  Pocket  Size.  Gilt  Edges. 

Sent  Postpaid  on  Receipt  of  $3.00. 

H.  C.  CUSHING,  Jr. 

8 West  40th  Street  New  York 
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tropics  where  the  ecliptic  arches  high 
across  the  heavens  and  it  can  rarely  be 
traced  in  mid-latitudes  more  than  90° 
from  the  sun,  its  light  fading  away  as  the 
distance  from  the  sun  increases. 


Diagram  2.  Invisibility  of  an  Object  In  Plane  of  the 
Equator  to  an  Observer  at  High  Latitudes.  0 — Center  of 
the  Earth.  — The  Plane  of  the  Horizon  for  a Point 

P in  40“  North  Latitude.  Z — The  Zenith  of  the  Point  P. 
EE’^The  Plane  of  the  Earth’s  Equator.  Si — An  Object 
In  the  Plane  of  the  Earth’s  Equator  4000  Miles  from  Its 
Surface.  HPSi — The  Elevation  or  Altitude  of  the  Object 
SI  Above  the  Horizon  (22'/2“  for  40°  N.  Latitude). 
X“I222  Miles  for  40'  N.  Latitude.  An  Object  in  the 
Plane  of  the  Earth’s  Equator  Within  This  Distance  of  the 
Surface  Would  Lie  Below  the  Horizon  HHi  and  Be  Invisible. 

A dense  ring  of  meteoric  particles  sur- 
rounding the  earth  within  four  thousand 
miles  of  its  surface  would  have  the  same 
hazy  appearance  as  the  zodiacal  light,  tho 
instead  of  lying  along  the  ecliptic  it  would 
lie  along  the  celestial  equator.  In  mid-lati- 
tudes, just  after  sunset  or  just  before 
sunrise,  it  would  rise  less  than  twenty  de- 
grees above  the  horizon  and  would  be  lost 
in  the  glow  of  twilight.  In  the  tropics  as 
we  have  said  it  might  possibly  be  faintly 
visible  at  twilight  as  an  arch  of  dim,  hazy 
light  across  the  zenith  from  east  to  west 
fading  away  toward  the  horizon.  That  the 
observation  of  no  such  phenomenon  has 
ever  been  recorded  in  the  tropics  we  may 
take  as  an  indication  that  no  dense  ring 
of  meteoric  matter  does  exist  within  the 
critical  limit  for  the  earth.  This  does  not 
preclude  the  possibility  that  many  isolated 
meteoric  fragments  averaging  one  hundred 
feet  in  diameter  or  less  may  be  revolving 
about  the  earth  within  four  or  five  thou- 
sand miles  of  its  surface  or  in  fact  any- 
where within  the  field  of  its  gravitational 
influence.  The  stony  and  iron  meteorites 
that  frequently  fall  to  the  earth’s  surface 
may  be  stray  members  of  an  extensive 
group  encircling  the  earth,  remnants  pos- 
sibly of  a meteoric  ring  that  has  gradually 
been  absorbed  by  the  earth  during  the 
aeons  that  have  elapsed  since  its  birth. 

We  may  feel  certain,  however,  that  no 
extensive  ring  of  meteoric  particles  could 
exist  undetected  within  the  critical  limit 
for  the  earth  and  no  minute  satellite  with- 
out this  limit  as  great  as  a single  mile  in 
diameter. 


Fig.  1 — 1.  Mars  Viewed  Thru  Telescope.  2. 
An  Object  One  Mile  in  Diameter  and  400 
Miies  Distant,  and  3.  An  Object  10  Miies  in 
Diameter  at  120,000  Miles  Distance,  Aii 
Viewed  Thru  Same  Telescope. 


Build  and  Fly  a 

Model  Aeroplane 

Just  Like  a Real  One! 

Every  boy  should  bulUl  and  fly  one  of  these 
IDEAL  models  of  real  Aeroplanes.  Build- 
ing your  own  ’plane  is  great  sport;  it 
develops  your  mechanical  ability  and  shows  you 
how  Aeroplanes  are  constructed.  IDEAL  Model 
Aeroplane  Construction  Outfits  make  building 
easy.  Tiiey  contain  everything  needed  to  build 
a Model  Aeroplane  that  is  an  exact  duplicate  of 
a real  machine;  also  Complete  Plans  and  full 
instructions.  IDEAL  Model  Aeroplanes  are 
guaranteed  to  fly  when-  correctly  built.  You  can 
get  Complete  Construction  Outfits  for  building 
models  of  any  of  these  well-known  Aeroplanes. 
Pick  one  you're  going  to  build. 

Curtiss  JN4D-2  Training  Plane,  3-ft.  size.. $8. 00 
DeHAVILLAND  Battle  Plane.  3-ft.  size 

(shown  above) 8.50 

N C-4  Naval-Curtiss  Seaplane.  4Vz-ft.  size.  10.00 

Curtiss  Military  Tractor,  3-ft  size 7.50 

Blerlot  Monoplane,  3-ft.  size 6.00 

Nieuport  Monoplane,  3-ft.  size 7.00 

Taube  Monoplane,  3-ft.  size 5.50 

West  of  Denver.  Colorado,  and  in 
Canada — 50c  extra  for  each  outfit. 

These  Construction  Outfits  are  sold  in 
sealed  boxes  by  the  Leading  Toy,  Sport- 
ing  Goods  and  Department  Stores.  Ask 
for  them  at  your  store.  If  your  store 
hasn't  them,  we  will  fill  your  order  di- 
rect, postpaid,  upon  receipt  of  price 
above,  and  guarantee  satisfaction  or 
money  back. 

Plans  for  Model  Aeroplanes 

Complete  Plans;  which  include  Scale-Drawings 
and  Building  and  Flying  Instructions:  for  any 
one  of  the  above  Model  Aeroplanes  will  be  sent 
by  mail.  Postpaid,  for  35  cents. 

These  Plans  show  exactly  what  is  required  to 
build  a Model  Aeroplane  and  how  to  build  it. 

Send  for  This  Aeroplane  Book 

Gives  full  descriptions,  specifi- 
cations  and  prices  on  all  IDEAL 
Model  Aeroplanes,  IDEAL  Racing 
Aeroplanes  and  IDEAL  Flying 
Toys.  Tells  all  about  them  and 
also  lists  hundreds  of  Model  Aero- 
plane parts  and  fittings.  It's  a 
book  every  Amateur  Aviator  should 
have.  Sent  postpaid  for  5 cents. 

Send  for  yours  Today! 


IDEAL  AIRPLANE  & SUPPLY  COMPANY 

Making  Model  Aeroplanes  Since  1911 

159-161  Wooster  Street.  Cor.  West  Houston  St, 
New  York  City 


Build  This  Cai 


a 

u r n i st 
us  a 
are  v e 

Send  30c  for  buildi 
plans  and  price  list 
parts  showing  how  to  build  this  lad's  c 

SYPHERMFG.  CO..  156  Sypher  Bldg.,  Toledo,  01 


MARKO 

STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  & Co.,  Inc. 
1402-1412  Atlantic  Ave. 

Brooklyn,  N.  Y. 


The  Universal  Triangle 

Combines  the  direct  ruling  protractor  and 
all  the  angles  of  the  30  x 60  and  45  tri- 
angles without  inverting  or  resetting. 

Under  most  handy  control  by  a thumb-nut 
which  secures  the  adjustment  at  any  angle. 
Unequaled  for  utility.  / 

Get  this  inexpensive,  efficiency  tool  in-  / 
stead  of  tho  three  old,  awkw-ard  ones  y 
and  be  up  to  the  minute.  / 

Transparent.  7".  $2  Postpaid.  / 

EDWIN  Z.  LESH,  Dayton.  Ohio 


/ / 
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2 WEEKS 


EARNED  BY  A BURGESS-TRAINED  MAN 


READ  THIS  LETTER 

From  the  Chief  Electrical 
Engineer  of  a Large 


Dear  Sir:  Industrial  Corporation 

“One  of  your  students,  who  has  charge  of  half  of  the  motors 
in  our  shop,  received  $186.05  for  two  weeks’  pay  a short 
while  ago.  To  my  recollection,  this  is  the  largest  amount 
ever  drawn  by  a man  in  this  position  and  I must 
say  it  speaks  well  for  you  and  the  service 
you  render.” 

(Name  on  request.) 


A 

Home 
Study  Course 

BEGINNERS  GET 
ELECTRICAL  JOBS 

After  Taking  the  Burgess  Course  a Short  While 

lUST  A LintE  OF  yOUR  SPARE  TIME  AT  HOME  BETWEEN  YOU  AND  SUCCESS 

I have  been  training  ambitious  men,  botli  young  and  old,  in  practical  electricity  for  a number  of  veirc  hv 
Method,  and  would  like  to  send  you  my  catalog,  which  tells  exactly  vvhat  I 
HOW  1 DO  IT.  It  also  tells  why,  when  and  where  my  students  succeed  and  HOW  THEY  DO  IT  The  catiloff 
rofsCldtoow!““  whatever,  but,  for  your  own  good  send  for  it,  as  it  contains  thfngf 


WHY  THE  BURGESS  COURSE  AND  SERVICE  WERE  STARTED 

Course  and  Service,  and  it  is  today  filling  a much  needed  want.  Furthermore,  our  standing  is  built  upon  what  we  have  actual  rOaim  to  «ii  I 

do  not  promise  you  $500.00  PER  MONTH,  or  that  you  will  be  able  to  qualify  as  au  ELECTRICAL  EN^NEER  A^  a mattei  of  fact  s^^^ 

I have  taught  are  getting  and  earning  more  than  $500.00  per  month  and  there  are  ELECTRICAL  ENGINEERS  TAKING  MY  COURSE  at  the  uresent  time  How- 
set  in  the  way  ot  money,  or  whether  you  become  a WATER-BOY  or  ELECTRICAL  ENGINEER,  depends  in  a great  measure  on  von  Yon  will  Tdmit 
Jp  unif  ^ by  following  my  instruction  and  advice.  I will  help  you  get  into  the  electrical  business 

teUhigTu/fwhat  Burlesrllen  af/doin6^''Thirie‘‘flnd1  Therefore  we  offer  no  free  inducements,  but  depend  rather  on 


INSTRUCTION 

Tlie  instrucUon  is  no  cut  and  dried  book  plan,  but  is  actually  prepared  with  a view  of  fitting  the  individual.  In  this  way  one  who  is  slow  has  the  same  advantage 
♦1®  course  covers  the  various  subjects  from  simple  dry  cells  to  hydro-electric  operation,  particular  effort  being  made  on  the  really  practical  things  and 

the  things  men  need  in  their  everyciay  work,  such  as— storage  batteries,  wiring  calculations,  automobile  systems,  farm  lighting  systems,  motor  applications  motor 
Installing,  motor  testing  and  repairing,  armature  winding,  transmission  and  power  plants.  » » j niwiwi  appm.auuns,  muiui 


“ELECTRICAL 
HAND  BOOK” 

The  “Burgess  Blue  Book”  contains  draw- 
ings and  diagrams  of  Electrical  Machinery 
and  Connections — Starting  Boxes,  Elevators, 
Controllers,  Starters  for  Printing  Press  Motors, 
Street  Car  Controllers,  Transformer  Connec- 
tions, Lighting  Circuits. 

The  section  on  Calculations  takes  up  Simple 
Electrical  Mathematics,  Wiring  Tables,  Alter- 
nating Current  Calculations,  etc.  It  also  gives 
200  formulas,  with  problems  worked  out, 
showing  their  application. 

Price  $1.00.  If  you  decide  not  to  keep 
it,  your  money  will  be  returned 

THE  BURGESS  COMPANY 

YORKE  BURGESS,  President 
Consulting  Electrical  Engineering 
I 750  East  42nd  Street  Chicago,  Illinois 

Power  Plants,  R.  R.  Signals,  Electric  Railroads, 
Motor  Troubles  and  Industrial  Problems.  Informa- 
tion  Furnished  on  Electrical  Subjects.  Inventions 
! and  Patents  Perfected. 


COMPLETE  ELECTRICAL  OUTFIT 

Including  Apparatus,  Tools  and  Material  is  supplied  with  the  course  without  extra  charge. 

ELECTRICAL  DRAFTING 

Every  A No.  1 Electrical  man  understands  how  to  read  drawings,  and  I find  that 
the  best  way  to  teach  him  this  is  to  teach  him  how  to  make  them.  Thus — the  reason 
for  my  drafting  course.  This  is  a part  of  the  regular  work  and  certain  drafting  im- 
plements and  materials  are  furnished  students  without  any  additional  charge. 

ELECTRICAL  SLIDE  RULE 

As  a thorough  knowledge  of  the  slide  rule  is  so  necessary  in  our  business,  I liave  written 
30  lessons  on  tins  subject  which  are  now  included  as  part  of  the  regular  course  in  addi- 
tion to  the  lessons  on  Electricity  and  Drafting.  I am  also  supplying  a Slide  Rule  and 
leather  case  to  each  student  without  charge. 


FIFTY-FIFTY 

It  is  odd,  but  true,  that  the  most  astonishing  thing  about  my  business  is  the  way  in 
which  It  is  handled.  I actually  do  handle  the  instruction  work  myself,  and  I see  to  it 
that  A STtiDENT  GETS  WHAT  HE  WANTS.  HE  PAYS  ONLY  FOR  WHAT  HE 
GETS.  That  is  50-50.  Furthermore,  every  student  enrolls  with  the  understanding  that 
if  he  should  have  to  discontinue  for  any  reason,  his  payments  stop  also.  That  is  some 
more  50-50. 

If  you  are  one  of  the  “LET’S  GO”  Type  of  fellows,  send  for  my  catalog  and  see  the 
results  my  men  are  getting  by  studying  at  home,  backed  up  by  BURGESS  SERVICE. 
Write  your  name  and  address  plainly  on  coupon  so  tliere  will  not  he  any  delay  in  the 
catalog  getting  to  you. 

YORKE  BURGESS,  Supt. 

BURGESS  ELECTRICAL  SCHOOL 


745  East  42nd  Street 


Chicago,  Illinois 


YORKE  BURGESS,  SUPT. 

Burgess  Electrical  School,  745  East  42nd  Street,  Chicago, 
DEAR  SIR:— 


Illinois. 


I 


Please  send  me  your  catalog  “B,”  which  explains  your  Home  Instruction  Course  and  the  Burire<jA 
Service  Method. 


Name 

Address. 
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^Another 
^50  Raise!” 


“Why,  that’s  the  third  in- 
crease I’ve  had  in  a year! 
It  just  shows  what  special 
training  will  do  for  a man.” 

Every  mail  brings  letters  from 
some  of  the  two  million  students 
of  the  International  Correspond- 
ence Schools,  telling  of  advance- 
ments and  increased  salaries  won 
through  spare  time  study. 

How  much  longer  are  you  going 
to  wait  before  taking  the  step 
that  is  bound  to  bring  you  more 
money?  Isn’t  it  better  to  start 
now  than  to  wait  for  years  and 
then  realize  what  the  delay  has 
cost  you? 

One  hour  after  supper  each 
night  spent  with  the  I.  C.  S.  in 
the  quiet  of  your  own  home  will 
prepare  you  for  the  position  you 
want  in  the  work  you  like  best. 

Yes,  it  will ! Put  it  up  to  us  to 
prove  it.  Without  cost,  without 
obligation,  just  mark  and  mail 
this  coupon. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX  61 6 7-B  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X> 


ELECTRICAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eleotrio  Machine  Designer 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOREMAN  OR  ENGUl 
ARCHITECT 


□ 

□ 

□ 


Arohiteotnral  Draftsman 
PLUMBING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  TypUt 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Snpt. 
AGRICULTURE  |G  Spanish 
PoaltryRaislng  |0  Preneb 
Antomoblles  IG  Italian 


Namft 

Present 

Occupation. 

Street 
and  No. 


City. 


.State. 
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No.1.  Solid  gold 
mounting.  Eight- 
claw  design  Cat 
wideband.  Almost 
a carat,  guaran- 
teed Titnito  gcT 


No.  2.  Solid  gold 
Ladle  8*  newest 
mounting.  Has  a 
guaranteed  genu- 
ine Tifnito  Gem, 
almost  a carat. 


No.  3.  Solid  gold 
six-prong  tooth 
mounting.  Guar- 
anteed genuineTif- 
nito  Gem,  almost* 
carat  in  size. 


In  sending,  send  strip  of  paper  fitting  around  second  Joint 
of  finger.  Pay  only  $'1.50  upon  arrival,  then  pay  only  $3.00  per 
month  until  tho  price  $16.50  is  paid  for  either  o 


THE  TIFNITE  CO. 


Dept.  10S3  Chlcaso,  III. 


AMERICAN  TYPEWRITERS  AND 
SEWING  MACHINES  IN 
THE  DESERT. 

Wander  where  you  will  among  the  oases 
of  the  Sahara  desert,  the  click  of  American 
typewriters  and  the  whir  of  American  sew- 
ing machines  are  always  with  you. 

The  typewriters  have  followed  the  French 
railway  that  is  creeping  farther  south  into 
the  heart  of  the  desert  every  year,  linking 
np  the  oases.  Every  station,  no  matter  how 
lonely,  has  its  machine — which,  very  likely, 
saw  service  with  the  American  S.  O.  S. 

As  for  sewing  machines,  every  oasis  town 
has  its  “sewing  machine  row,’’  where  the 
Arab  operators  sit  elbow  to  elbow,  cross- 
legged  in  the  sand  with  their  machines  in 
front  of  them,  gossiping  and  sewing  all  day 
long.  Every  Arab  who  can  scrape  together 
enough  francs  to  buy  a machine  joins  the 
local  sewing  circle. 

Views  of  these  oasis  sewing  machine  rows 
are  included  in  the  film,  “The  Children  of 
the  Sahara,’’  which  the  American  Red  Cross 
has  taken  in  Algeria  and  Tunisia. 
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I {Continued  from  page  757)  | 
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the  best  working  wave),  the  minimum  input 
is  50  K.W.,  using  main  generating  set,  ra- 
diating 115  amperes;  the  maximum  rated 
input  300  K.W.,  radiation  265  amperes.  The 
radiation  will  vary,  depending  upon  whether 
both  the  counterpoise  and  salt  water 
“grounds”  are  used,  whether  the  phase  angle 
adjustment  on  the  generators  is  in  correct 
relation  with  the  studs  of  the  spark  gap  on 
discharge,  etc.  The  effective  height  of  the 
antenna  is  approximately  275  feet. 

The  station  is  provided  with  two 
“grounds.”  No.  1 is  a salt-water  ground, 
consisting  of  forty  lengths  of  aerial  wire 
buried  in  the  ground  and  extending  over 
the  embankment  into  the  ocean,  and  there 
fastened  to  zinc  plates  buried  in  the  water. 
No.  2 ground  consists  of  thirty-two  lengths 
of  aerial  wire  ploughed  directly  under,  and 
extending  the  full  length  of  the  antenna. 

The  power-house  consists  of  essentially 
two  main  rooms  with  two  small  storerooms 
and  offices.  The  building  is  about  100x200 
feet,  and  comprises  the  generator,  conden- 
ser, storage  battery  and  storeroom  on  the 
main  floor,  while  upstairs  are  situated  the 
switchboard  gallery,  jigger  gallery  and 
offices  of  the  engineer  in  charge.  In  the 
generator  room  are  located  all  the  appa- 
ratus, with  the  exception  of  the  switch  keys, 
which  are  located  in  the  jigger  gallery.  All 
apparatus  is  in  duplicate,  consisting  of  the 
two  300-K.W.  motor  generators,  2.75-K.W, 
direct-current  generators  (exciters),  two 
air-compressors  (to  furnish  air  to  the  dis- 
charger), two  exhauster  motors  that  supply 
fresh  air  to  the  discharger  rooms,  two  key- 
blowers  supplying  a blast  of  air  to  the 
switch  keys  located  in  the  jigger  gallery, 
two  small  signal  motor  generators  for  oper- 
ating the  switch  keys,  four  11,000/440-volt 
service  transformers,  five  2,000/ 13,000-volt 
radio  transformers. 

The  condenser  room  is  used  exclusively 
for  the  condensers,  which  are  enclosed  in 
an  iron  railing  for  protection  to  the  engi- 
neers. The  storage-battery  room  contains 
a bank  of  55  storage-battery  cells ; the  total 
battery  is  rated  at  125  volts,  20  amperes, 
normal  discharge  rate.  This  storage  battery 
is  used  for  furnishing  an  emergency  light- 
ing system  for  the  power-house  and  to  con- 
trol the  oil  switches  in  case  of  failure  of 
the  electric  company’s  power.  The  jigger 
gallery  contains  the  oscillation  transformer, 
high-frequency  bus  bars,  choke  coils,  switch 
keys,  reactance  coils  and  loading  inductance. 
The  switchboard  gallery  contains  a 17- 
panel  switchboard  with  suitable  instruments. 


GLORIA  SWANSON  WALLACE  REID 

Cecil  B.  DeMille  Artcraft  Player  Paramount  Star 


Hermo  “Hair-Lustr” 

(Keeps  the  Hair  Dressed) 

For  Men,  Women  and  Children 

The  hair  will  stay  dressed  after  Hermo  *'HAIR- 
LUSTR”  has  been  applied.  No  more  mussy.  untidy 
looking  hair.  Adds  a charming  sheen  and  luster, 
insuring  the  life  and  beauty  of  tlie  hair.  Dress 
it  in  any  of  the  prevailing  styles,  and  it  will  stay 
that  way.  Gives  the  hair  that  soft,  glossy,  well 
groomed  appearance  so  becoming  to  the  stars  of  the 
stage  and  screen.  Guaranteed  harmless,  greaseless 
and  stainless. 

50c  and  $1  at  Your  Dealer 
$1  size  3 times  quantity  of  50c  size.  If  your 
dealer  can't  supply  you  we  will  send  it  prepaid 
upon  receipt  of  price.  Remember  your  money 
back  if  dissatisfied. 

HERMO  CO.,  542  E.  63rd  St.,  Dept.  1011,  CHICAGO 


AN  EASY  WAY  TO 
MAKE  MONEY 


on  a small  salary. 


Don't  be 
content  to 
plod  along 
Be  independent.  Go  in  the  tire  re- 


pairing business.  One  man  says  “I  made  $60.00  the  first 
day."  Others  average  $200  to  $600  a month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a pos- 
sible customer.  No  experience  needed.  We  teach  you. 


Repair  Outfit 


Improved  Wrapped  Tread  Method 
Used  by  Tire  Maoufactarera 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A boy 
can  use  it.  It’s  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can’t  undercure  or  overcure  a tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"How  to  Open  a Tire  Repair  Shop.” 
It  tells  how  to  make  big  money. 
Don’t  delay.  Write  quick. 

C.  A.  SHALER  CO. 

2210  Fourth  St.  Wtupnn,  Wucouin 


Slioot'^K^outNoise 


Avoid  disturbance,  also  flinching. 
Enjoy  quiet  shooting  anywhere,  any 
time.  Use  the  uew  Model  1920 

MAXIM 

SILiENCER 

Price,  .22  cal.,  $7.00.  Send  6c  in 
stamps  for  catalog  and  BOOKLE'^^ 
of  astonishing  experiences 
of  Silencer  users. 


Model 
Electric 
Motor  Boat 

30  inches  long.  High  power. 

Built  like  a real  boat — $15.00 

Send  stamp  for  illustrated  lists  of  working  model  | 

boats,  engines,  etc.  , 

BATHE  MANUFACTURING  COMPANY  | 

Desk  2,  5214  Woodland  Avenue,  Philadelphia,  Pa.; 


CLEAN  smoking) 

One  twist  of  mouth  piece  cleans  this 
pipe  of  smooth-smoking  Italian  briar. 

Aluminum  draining  canal  does  thj 
trick.  $1  postpaid;  cash  or  mone? 

order.  THE  S.  & H.  COMPANY. 

P,  0.  Box  254,  Wilkes-Barre.  Pa.  . 
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NAME 

POSITION 

SALARY 

AUTOMOBILE 

ENGINEER 

^125  wm 

REPAIR  MAN 

*50  Wira 

mLhm 

CHAUFFEUR 

*50  WlffiK 

PUT  YOUR  NAME 
ON  THIS  PAY-ROLL 


Men  like  you  are  wanted  for  big-pay  positions  in  the  fascinating  field  of 
automobile  engineering.  We  have  made  it  easy  for  you  to  fit  yourself  for 
one  of  these  positions.  You  don’t  have  to  go  to  school.  You  don’t  have 
to  serve  an  apprenticeship.  Fifteen  automobile  engineers  and  specialists 
have  compiled  a spare  time  reading  course  that  will  equip  you  to  be  an 
automobile  expert  without  taking  any  time  from  your  present  work. 


AUTO  BOOKS 


6 Volumes  Shipped  Free 

Now  ready  for  you — an  up-to-the-minute  six-volume 
library  on  Automobile  Engineering,  covering  the  con- 
struction, care  and  repair  of  pleasure  cars,  motor  trucks 
and  motorcycles.  Brimming  over  with  advanced  infor- 
mation on  Lighting  Systems,  Garage  Design  and  Equip- 
ment, Welding  and  other  repair  methods.  Contains 
everything  that  a mechanic  or  an  engineer  or  a motorcyclist  or 
owner  or  prospective  owner  of  a motor  car  ought  to  know. 
Written  in  simple  language  that  anybody  can  understand.  Taste- 
fully bound  in  American  Morocco,  flexible  covers,  gold  stamped, 
2,600  pages  and  2,300  illustrations,  tables  and  explanatory  dia- 
grams. A library  that  cost  thousands  of  dollars  to  compile  but 
that  comes  to  you  free  for  7 days’  examination. 

ONLY  1 Oc  A DAY 


Not  a cent  to  pay  in  advance.  First  you  see  the  books  in  your  own  home  or 
shop.  Just  mail  coupon  and  pay  express  charges  when  books  arrive.  You 
can  read  them  and  study  them  for  seven  whole  days  before  you  decide  whether 

you  want  to  keep  them  or  not.  If  you  like  the  hooks  send  only  $2.80  in  seven  days  and  $3 
a month  until  the  special  introductory  price  of  $29.80  has  been  paid.  (Regular  Price 
$45.00.)  Along  with  the  set  goes  a year’s  consulting  membership  in  the  American  Technical 
Society.  (Regular  price  $12.)  This  great  bargain  offer  must  soon  be  withdrawn. 

SEND  NO  MONEY  

M Don’t  take  our  word  for  it.  See  the  . Dept.  A258 

* books  without  cost.  There  is  so  ^ American 

much  profit  in  this  offer  for  you,  that  we  urge  Technical  Society 

you  to  waste  not  a moment  in  sending  for  the  ^ Chicago,  Illinois, 
books.  Put  the  coupon  in  the  mails  today,  piease  send  me  the  6-volume 

Send  no  money— Just  the  coupon.  set.  Automobile  Engineering  for 

1 days’  examination,  shipping 
^ charges  collect.  If  I decide  to  buy,  I 
Yl flli* o I wilt  send  $2.80  within  7 days  and  the 

ICtlU  1 CClllllCal  • ” balance  at  $3  a month  until  $29.80  has 
p • , heen  paid.  Then  you  send  me  a receipt 

ijOCICty.  showing  that  the  $45.00  set  of  books  and  the 

$12  Consulting  Membership  are  mine  and  fully 
flAnf  paid  for.  It  I think  I can  get  along  without  the 

r\Ltu\j  books  after  the  seven  days’  trial  I will  return 

111  Kago,  

Address 

z.. 


PARTIAL  LIST 
OF  CONTENTS 

More  than  100  blue 
prints  o f wiring 
diagrams 
Explosion  Motors 
Motor  Construction 
and  Repair 
Carburetors  and 
settings 

Valves,  Cooling 
Lubrication 
Fly-wheels 
Clutch 

Transmission 
Final  Drive 
Steering  Frames 
Tires 

Vulcanizing 

Ignition 

Starting  and  Light- 
ing Systems 
Shop  Kinks 
Commercial  Garage 
Design  and  Equip- 
ment 
Electrics 

Storage  Batteries 
Care  and  Repair  of 
Motorcycles 
Commercial  Trucks 
Glossary 


Reference 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay.  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  29  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  tor  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn’t  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a success- 
ful career.  This  is  your  chance.  Don’t  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 


— >TKAR  OUT  Mine — * — — • — 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6168B,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I can  Qualify  for  the 
position,  or  in  the  subject,  before  which  1 mark  X. 


□ 


ELEOTRIOAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Electric  Machine  Designer 
Telegraph  Expert 
Practical  Telephony 
MEOilANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  KOKEM'NORENG'U 
ARCHITECT 
Archltectaral  Draftsman 
PLUMBING  AND  HEATINC 
Sheet  1 fetal  Worker 
Navigator 


IKame. 


OnEUICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenograpiter  and  Typist 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONART  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Sapc. 
AGltlGULTUKE  iQ  SpanUb 
PuiiltryKalslnir  IQ  Freoeb 
Automobiles  iQ  Italian 


7-28-10 

Present 


Street 
and  No.. 


0ity_ 


i^u  can 
ulele! 


_ Vou  can  easily  play 
, quaint,  dreamy  Hawaiian 
music  or  latest  songs  on 
' the  Ukulele.  Prof.  Harry 
, , J.  Clarke’s  latest  method 

enables  you  now  to  play  the  Ukulele  in  a few 
weeks.!  We  give  you  a genuine  Ukulele  ab- 
solutely niEE  with  complete  course  of  lessons 
Write  at  once  for  FREE  narrative  of  Hawaiian 
music  and  offer.  No  obligations!  Send  Nowl  • 

llie  Hawaiian  Institute  of  Music.  1400  Broadway,  Dept.  500M, New Yc;'! 


-ALL  MAKES- 


Underwoods,  Monarchs,  Reming- 
tons, L.  €.  Smiths,  Olivers, 
Royals,  Coronas  AT  , 
REDUCED  PRICES.. 

Prices  as  low  as. . 

Write  for  our  Catalog  No.  15 


$2000 


BERAN  TYPEWRITER  CO. 

Dept.  21,  58  W.  Washington  Street,  Chicago 
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No  Batteries; 
Needed  | 

with  this 


this  means  the  light  that  falls  on  the  printed 
matter  forms  five  bright  spots  in  line,  form- 
ing what  is  called  the  “scala.”  Each  spot 
is  pulsating  at  a rate  corresponding  to  the 
number  of  holes  in  the  circle  of  perfora- 
tions to  which  it  belongs  multiplied  by  the 
number  of  revolutions  per  second  of  the 
disc.  There  are  18  holes  in  the  innermost 
circle,  24,  27,  30  and  36  in  the  other  circles 
respectively,  and  if  the  disc  makes  ZV/s 
revolutions  per  second,  the  second  circle  of 
holes  will  produce  512  pulsations  of  light 
per  second — corresponding  to  the  vibrations 
in  the  musical  note  Ck  The  numbers  of 
holes  given  above  are  in  proportion  to  the 
vibrations  in  the  notes  G,  C^,  D*,  E*,  Gk 
(sol,  do,  re,  mi,  sol).  A change  in  the 
speed  of  rotation  of  the  disc  of  course 
alters  the  pitch  of  the  notes,  that  is,  the 
key  in  which  the  motifs  are  sounded,  but 
the  intervals  remain  unaltered. 

The  optical  system  used  to  produce  the 
image  of  the  holes  has  a variable  minifica- 
tion,  so  that  the  length  occupied  by  the 
scala  of  five  spots  may  be  adjusted  to  equal 
the  height  of  the  letters  to  be  read,  the 
range  of  adjustment  covering  the  various 
sizes  of  type  employed  in  ordinary  print- 
ing. The  optical  system  is  so  designed  that 
the  sharpness  with  which  the  five  spots  are 
focust  upon  the  surface  of  the  paper  is 
little  altered  by  a change  in  the  minifica- 
tion,  hut  more  accurate  focussing  can  he 
effected  by  movement  of  a small  lens  sit- 
uated immediately  below  the  selenium 
bridge.  The  spot  of  light  corresponding 
to  low  G is  caused  to  fall  on  the  lowest 
points  of  such  letters  as  j,  p,  y,  etc.,  the 
liigh  G^  falling  on  the  tops  of  capitals  and 
of  the  high  letters.  The  three  intermediate 
spots  cover  the  height  of  the  short  letters. 
This  will  be  readily  seen  by  reference  to 
Fig.  5,  which  is  an  enlarged  diagram  show- 
ing the  scala  passing  over  the  word  “Type.'’ 

With  an  Optophone  constructed  in  accord- 
ance with  the  above  description,  if  all  the 
spots  of  light  fall  on  white  paper — the 
space  between  two  words,  for  example — all 
the  notes  will  be  sounded  together  in  the 
telephone,  producing  a discord.  If  the 
scala  passes  over  the  letter  V,  the  top  note 
G'  (high  sol)  will  first  be  silenced,  then 
Ek  Dk  Ck  Ok  Ek  Gk  Each  letter  will  alter 
the  succession  of  sounds  in  a different  man- 
ner. This  arrangement  constitutes  what  is 
called  the  “white  sounding”  Optophone. 

The  present  improved  type  of  Optophone 
is  modified  so  as  to  make  it  “black  sound- 
ing.” In  this  form  white  paper  is  repre- 
sented by  silence,  and  notes  are  sounded 
as  the  scala  passes  over  the  black  letters. 
With  this  Optophone  the  letter  V is  repre- 
sented by  the  motif  Gk  Ek  D*,  Ck  Dk  Ek 
Gi  (s  m r d r m s). 

The  “black  sounding”  is  obtained  by  pro- 
viding a second  selenium  bridge  which  is 
called  the  “halaticer” — illuminated  by  a 
small  part  of  the  intermitted  light  reflected 
aside  before  it  reaches  the  paper — and  con- 
necting this  bridge  to  the  telephone  and  the 
battery  in  the  manner  shown  in  Fig.  6,  so 
that  the  current  traversing  the  balancer 
bridge  (Sc.  No.  2)  acts  in  the  reverse  direc- 
tion in  the  telephone  to  that  of  the  current 
thru  the  main  selenium  bridge  ( Se.  No.  1). 
One  battery  is  used  and  the  tv/o  selenium 
bridges  are  connected  one  to  each  end  of 
the  flattery,  and  both  thru  the  telephone  to 
a selected  intermediate  junction  of  the  bat- 
tery in  the  manner  shown.  The  balancer 
thus  tends  to  cause  the  telephone  to  sound 
all  the  notes  continuously,  and  the  main 
selenium  bridge,  that  receives  the  light  re- 
(Continued  on  page  784) 


FLASHLIGHT  ( 

Hand  generated  current 
gives  brilliant  light  at 
no  operating  expense.  i 

ELECTRO -AUTOMATE  ’ 


These  flashlights  were  manu- 
factured to  sell  at  $15.00.  This  is  a 
special  introductory  offer  and  only 
one  hundred  will  be  sold  at  this 
figure. 

Nothing  to  get  out  of  order, — 
lasts  a lifetime, — no  parts  to  renew. 
Order  at  once — send  money  order, 
check  or  cash  to 

Elsaesser  & Field 

175  Fifth  Ave.  New  York  City 


Build  Your  Own 

PHONOGRAPH 


irs  EASY  WITH  OUR  HELP 

A few  hours  interesting  work  saves 
over  half  and  gives  you  a machine  to 
suit  your  ideas.  Wo  furnish 
motors,  tone  arms,  case  materialf 
blue  prints  andfull  instructions 
Plays  any  record.  Make  fine 
profit  building  phonographs  for 
your  friends. 

Write  today  for  our  CDITC 
Blue  print  offer.  rHEiC 

AACMTQ  wanted  for  ChoraleoD 

AUCIvIO  ^ng^PhoDOffrapha 
Choraleon  Phonograph  Co. 

1120  3rd  St.,  Elkhart,  Ind. 


STAMPS 


50  all  diff.  British  Guiana.  Cuba,  China,  i 
India.  Jamaica,  Japan,  Portugal.  Vene- 
zuela, etc.,  only  lOc;  100  all  cliff..  I5c;[ 
1000  all  dlff.,  fine  collection  in  itself,  $5.00;  100  diff.  i 
U.  S.  30c;  1000  hiuges,  lOc.  Agents  wanted,  50%  com- f 
mission.  List  free.  I BUY  STAMPS.  '• 

L.  B.  DOVER  LONGMONT,  COLO.,, 
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You  Can  Build 

this  Phonograph 
EASILY 

Tremendous  Saving  in  Cost 

\ FEW  hours  pleasant  work— some  simple 
^ tools  found  in  any  man’s  home — and 


Our  Simplified  Plans 


I 


T’S  an  easy  and  interesting  job  to  build 
this  fine,  sweet-toned  cabinet  instrument 
by  our  system.  We  furnish  blueprints,  diagrams, 
motors,  tone  arms  and  all  other  metal  parts  to- 
gether with  knockdown  cabinet  and  ready  built 
horn  all  complete.  You  do  the  assembling  and  finishing  at  a saving  of  more  than  one-half  the 
retail  cost.  You  can’t  go  wrong  if  you  follow  our  instructions.  There’s  a model  and  price  for 
every  taste  and  purse.  Your  choice  of  four  beautiful  models. 

Everybody  who  has  built  a Makafone  has  found  it  much  easier  than  he  first  thought.  You  will  find  it  so  too 

Read  What  Satisfied  Builders  Say 

“I  have  built  my  phonograph  that  I purchased  from  you  and  it  is  a dandy.  I am  well  pleased.  I had 
® neighbor  in  to  look  at  it  and  he  thinks  it  is  nice.  I think  that  he  will  buy  one.” — Crawford,  East  Peoria,  III. 

“I  received  everything  O.K.  and  I have  already  built  and  enjoyed  it  for  two  weeks  and  I am  very  much 
pleased  with  it.” — Bieschke,  Chicago,  111. 

“I  have  the  model  No.  1 set  up  and  in  fine  running  condition  and  would  not  sell  it  unless  I could  get 
another  one  like  it.  It  is  equal  to  any  I ever  saw.  I have  finished  it  in  natural  wood  and  all  that  have  seen 
it  say  that  there  is  not  a finer  machine  in  any  store  in  town.” — Corbin,  Vancouver,  Wash. 

“Have  just  finished  the  cabinet  and  believe  me  she  sure  does  look  swell.  I can  guarantee  you  several  more 
orders  very  soon.” — Armhein,  Milwaukee,  Wis. 

"I  am  well  pleased  with  the  MAKAFONE  I ordered  from  you  some  time  ago  and  am  now  placing  another 
order  for  a No.  4 machine.” — Hysong,  Covington,  Ky. 

“I  received  my  MAKAFONE  and  have  built  it  and  find  it  a dandy.  I will  send  an  order  for  a No.  3 
machine  in  the  very  near  future.” — Bank,  Sanatobia,  Miss. 

Get  Into  the  Phonograph  Business 

for  Yourself 

No  experience  is  necessary  under  our  plan.  Hundreds  have  gone  into  the  business  of  building 
Makafones  which  they  sell  to  their  neighbors  and  friends  at  a clear  profit  of  not  less  than  $50.00. 

“I  received  the  outfit  in  good’ shape.  Am  perfectly  satisfied  that  the  machine  plays  well  and  it  was 
sold  right  away.  Please  send  more  price  lists  and  order  blanks,  as  I want  to  order  a No.  5 outfit  right 
away.” — Schettling,  Kansas  City,  Mo. 


Gentlemen: 

I have  the  phonograph  finished,  ordered  from  you  some  time 
ago.  The  music  reproduced  on  this  instrument  is  better  than  any 
I have  ever  heard.  This  machine  is  now  sold  and  I soon  will 
be  able  to  take  advantage  of  your  discount  for  ordering  six 
outfits  at  a time.  J.  A.  Devenny. 

Many  of  these  people  have  come  from  clerical  or  other  non- 
mechanical vocations.  And  they  are  all  making  good.  Why 
not  you?  We  shall  be  glad  to  give  you  full  particulars  so 
send  in  this  coupon  today. 

Modern  Phonograph  Supply  Co. 

365  Springer  Bldg.,  313  So.  Clinton  St.,  Chicago,  III. 


Fill  Out  This  Coupo.i  And  Mail  loaay 

MODERN  PHONOGRAPH  SUPPLY  CO. 

365  Springer  Bldg.,  313  S.  Clinton  St.,  Chicago,  III. 

GenUemen: — Please  send  me  full  particulars  of  your 
“Build  Your  Own  Phonograph”  proposition,  without 
obligation  to  me. 


Name 

Street  Address. 


City  or  Town State. 
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Ti*y  These  **Pay  Raisers 

AJt  oui*  Expense  Ordei*  On  5 Day  Trial 

DRAKE'S  NEmillUL  BOOKS  HOKESTUDY 


These  books  will  perfect  you  In  your  trade — pave  the  way  to  the  big  position.  We  will 
send  any  book  postpaid.  If  not  entirely  satisfied  return  the  book  and  your  money  will 
be  refunded  in  full. 


Modern  Electrical  Construction 


By  Horstmann  & Tousley.  A perfect  guide  for 
the  beginner.  Valuable  to  the  journeyman.  Of 
special  value  to  the  inspector.  Explains  in  detail 
how  good  electrical  work  is  installed.  440  pages. 
263  illustrations. 


Leatherette 


Binding 


$1.75 


Easy  Electrical  Experiments 
and  How  to  Make  Them 


By  It.  P.  Dickinson.  Equally  valuable  to 
the  amateur  or  the  practical  electrician. 
Gives  in  plain  language  all  the  informa- 
tion you  want  about  every  kind  of  elec- 
trical apparatus.  220  pages,  IIOl' 
illustrations.  Cloth  Binding. 


“$1.25 


Telegraphy  Self  Taught 


By  Theodore  A.  Edison.  Clearly  and 
concisely  written.  Tells  how  to  easily 

train  the  ear  to  receive  messages  by  the 
audible  alphabet  system.  170  pages. 
Fully  Illustrated.  Cloth 
Binding 


$1.25 


Electricians’  Operating  and  Testing  Manual 


By  Horstmann  & Tousley.  A practical  hand- 
book lor  working  electricians.  Covers  instal- 
lation, operation,  testing,  maintenance  aid 
repairs  of  all  electrical  apparatus.  361  pagiis. 

Illustrated. 


Leatherette  $1.75 


Binding 


Operators’  Wireless  Telegraph 
and  Telephone  Handbook 


By  V.  n.  Laughter.  Describes  in  detail  the 
construction  of  a wireless  set.  the  winding  of 
spark  coils  and  the  tuning  of  a wireless 
station.  Written  in  non-teclmical  language. 
210  Pages.  Cloth  oc; 

Binding 


Order  Direct  Today  On  Our  Money-Back  Plan 


Over  a hundred  pay-raising  books  for  every  trace  are  listed  in  our  big  illustrated  catalog.  Write  for  free  copy. 

FREDERICK  J.  DRAKE  & COMPANY,  1009  Michigan  Ave.,  Chicago,  III. 

Drake  Books  are  for  sale  at  all  book-stores. 


NEW  MOTORS 


FACTORY  GOARAHTEED 
ALL  SIZES 
PROMPT  DELIVERY 


Polyphase  Motors 


Bireet  Correnl  Moiort 

i and  .1  (dfu.'ic.  A.  C.,  ^20  v.  HO  or  220  volL^  D.  C.,  shunt  wound. 

R.P.M..  Comidclc  y M'  With  base  pulley  unj 

will,  Hey.  hUi'I-ibIiox. 

*/, 


Cnarging  Generators 

^iiiltalde  for  nil  iigliling.  Hullrry 
Churcini;  and  Power 

8 V,  10  amp.  $19.50 
15  V..  10  amp  $26.50 
40v.  6unp.  - $31.50 
1 10  V,  2'/,  unp.  $3 1 .50 
110  V,  5 unp. ' • $52.50 
40  V,  12  unp.  • • $52.50 
110  V,  unp.  $67.50 
40  V,  25  amp.  • > $67.50 
110v,I8amp.  $116.50 
40v.,50amp.  $116.50 
110v»26amp.  $156.50 
llOv^SOamp.  $238.50 


Single  Phiso  Motors 

ItO-id^U  vodlH,  A.  C..  flO  cycle, 

IKO^I  R.  1*.  M.  with  pulley 
I/.  H.  P.  til  V,  InduetiBB  CA 

* H.  P.  WBtWif  «;A  */4  WitWDiMBehiaiMGtof 

^ B.P.  • $40.50  v4  Mot"  - $28'®”  1/  «oc 

1 /•  H-  « »•  *“*•  too  50  v4  ‘““‘I 


1 /•  H.  p,  n *.  w«».  4>oo  •?<>  VA  ‘““n 

1H.P.  • $66-50  v4  i«i««w~M,b,^28*®^  I/,  H P.w.di...(.D 
r<»  H P $i;fi.50  */2 

2ltP-  • $A6-50  1/  H,P.r.p«W«nliiil«U»»  «i-n  en 


$86 


3 H.P. 


1 HP. 


$82-50 


\ H.  P.  ripulsi«n  ladocUcs  >1  CA 
Y 2 Pm  MBipTtsiBf  tenriet 


$QQ.50  1 H.P  repotslBBlRdurtlon,  CA 

2 H.P  - . $19A.50  ' 

1.S  n cn"  ^ * 0 H.  P.  rBpvlilBB  indaeiloB  ^ i I O/*  CA 


5H.P.  $1-16-50 


3 H.P.  • . $142  -50 


rBpvlilBB  indaeiloB  O/?  CA 
wHh sSdiBf  bm  - 


t H.  P.  Specljt  Grindhir 
indBi"' 

Motor 

WRITE  FOR  CATALOa  BARGAtHS  IN  MOTORS  AND  GENERATORS 


,ndn.m„  $jQg.50  5 HP.  . . $218-50 


3H.  P.  ronlilon  lndBclioB  4^t  l%A 
«ilb  sOdlof  basB  • . vl40*W 


5 H. P. rtpaltiOB IfliBBtiM  0Q  CA 
«i1h  sIWdi  bm 


SPECIAL 

III  votis 
■ A.C.,  II 
1 P.,  17SI  R.PM 
Compitle,  cord,  pluf  and  palleY 


1/  SPE 

/4  H.P. 

/ ^ S P,  U! 


MONEY  BACK 


WASHING  MACHINE  MOTORS 

.Suilnblc  for 
'■(•cniliiiit 
Smull  Com. 

i.M.  Coffee  ■i  W P^tlf 
WnvtM-fH.  Kn.  BPtVhLWiB 


I iTiHvninK  mwj  vn« 

$26*® 

tfee  m W c,eH 


GUARANTEE 


AtllDDlHO  TfDBflO.  11%  rcGatred  M all  ordan.  BalaBce  C.  0. 0.  by 

wnlrrlllu  Itnlfld.  Expesa.  Slfhi  draft  vfth  BiD  bI  Ladiaf  altacbad  br  lre>|bl 


$116.50 


MANUFACrURCRS’  DISTRIBUTER 


CHAS.  H.  JOHNSTON,  Box  12.  Wes!  End,  PiHsburgh, 


.iJUSt  WHAt 


VOU  WANt 


FARM 


OR  RANCH 


ACHROMATIC  TELESCOPE  MADE  UPON  NEW  SCIENTITIC  PRINCIPLES. 

Positively  snoli  a good  Teiescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  are 
made  by  one  of  tlie  largest  inamitactiirers  of  telescopes  in  America;  we  control  entire  production; 
measure  closed  8 inebes  ami  open  over  2V>  feet  in  4 sections.  They  are  nicely  brass  bound,  with 
ecicntilleally  ground  lenses.  Guaranteed  by  the  maker.  Every  so.lourner  In  the  country  or  at  the 
seaside  resorts  slionid  certainly  seeui-e  one  of  these  instniments,  and  no  farmer  should  be  without 
one  The  seener\’  just  now  Is  lieantirnl.  Telescope  will  aid  yon  in  taking  views.  Objects  are 
liroliglit  to  vicw  'wltli  astonlsliing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaid,  for 
only  99  cents.  Onr  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  Tills  Is  a grand  offer 
and  yon  slmnld  not  miss  it.  We  warrant  each  telescope  Just  as  represented  or  money  refunded. 
Send' 99  cents  today.  To  dealers  6 for  Four  Dollars.  

EASTERN  NOVELTY  CO.,  DEPT.  67,  172  E.  93d  STREET,  NEW  YORK. 
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fleeted  from  the  paper,  annuls  the  effec 
the  telephone  in  respect  to  any  note  v 
the  spot  of  light  corresponding  to  that 
falls  on  white  paper.  The  division  of 
total  voltage  of  the  battery  can  be  va 
so  that  when  the  whole  scala  falls  on  v 
paper  the  telephone  is  silent,  and  notes 
sounded  only  as  the  scala  moves  over 
black  letters,  as  previously  described. 


MECHANICAL  CONSTRUCTION  OF  TH 
OPTOPHONE. 


The  book-rest  consists  of  a metal  fi 
standing  on  four  feet  and  supportin 
curved  glass  plate  on  which  the  page  tj 
read  is  placed  face  downward.  Means 
provided  for  clamping  down  the  pagf 
that  it  lies  in  close  contact  with  the  u 
surface  of  the  glass. 

The  shaft  carries  an  aluminum  cas 
called  the  “tracer,”  on  which  are  mou 
the  electric  lamp,  the  revolving  disc 
its  motor,  the  optical  system  and  the  se!| 
um  bridges.  The  tracer  can  swing  f 
one  side  of  the  book-rest  to  the  other 

The  lamp  holder  is  carried  at  the  kj 
end  of  the  tracer.  Above  it  there  is 
rotating  disc,  thru  the  perforations' 
which  the  light  passes  to  the  objective 
thru  a small  lens  near  the  top  of 
tracer,  above  which  again  there  is  pi; 
the  main  selenium  bridge  (Se.  No. 
Under  the  objective  there  is  a cone 
convex  lens,  placed  at  an  angle,  which 
fleets  a portion  of  the  intermittent  ligh; 
to  the  secondary  selenium  bridge  (Se. 
2),  called  the  “balancer,”  situated  in 
tracer  a little  above  the  disc  and  to  the  r 
of  its  axis.  (See  Fig.  3.) 

'M'hen  the  tracer  is  swung  over  to 
right  hand  side  (by  means  of  a handle 
projecting  out  in  front  of  the  book- 
in  Fig.  1)  a spring  situated  on  the 
behind  the  book-rest  is  bent  down  and  ti 
to  throw  the  tracer  over  to  the  left, 
governor  is  provided  which  controls 
swinging  of  the  tracer  to  the  left.  On 
top  of  the  governor  box  (which  is  situ; 
behind  the  left  back  corner  of  the  1 
holder)  there  is  a screw  with  a m 
head  for  controlling  the  speed  of  swini 
of  the  tracer — i.  e.,  the  speed  of  pas 
along  the  line  of  printing. 

An  adjustable  friction  gear  is  provi' 
for  moving  the  tracer  down  the  page  a 
space  at  a time,  or  up  the  page  one 
space  at  a time  if  desired  for  re-readir 
line. 


READING  SPEED  25  WORDS  PER  MINI 
AND  HIGHER. 


In  the  case  of  the  letter  "V  already 
ferred  to,  the  connection  of  the  charac 
istic  tune  or  motif  with  the  actual  torn 
the  letter  is  readily  recognized  from 
succession  of  notes.  It  must  not  be 
posed,  however,  that  Optophone  reac 
consists  in  analyzing  the  sound  motifs 
as  to  identify  the  forms  of  the  letters 
dicated.  When  the  alphabet  has  1 
learned,  the  motif  for  each  letter  is  re< 
nized  as  a whole,  and  later  in  the  read 
practice,  the  more  extended  motifs  for 
iables  and  even  words  will  become  fami 
to  his  ear.  A practiced  Optophone  rea 
will  recognize  words  as  readily  as  a t 
graph  operator  interprets  a succession 
clicks  on  the  Morse  code.  The  great  ra) 
ity  that  has  been  attained  by  hundreds 
readers  of  Morse  sounds  encourages 
hope  that  equal  or  greater  speed  in  0] 
phone  reading  will  be  attained  with  pt 
tice.  Already  it  has  been  found  that  v 
the  latest  type  of  Optophone  a_  blind  rea- 
after  some  practice,  has  attained  a sp 
of  reading  of  25  words  per  minute. 
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Address 


LEARN  WIRELESS 


AT  HOME  BY  MAIL 


Calls  coming  in  steadily  for  National  Radio  Insti- 
tute Graduates.  Big  Concerns  in  Need  of  Operators 

Many  attractive  positions  are  now  open  in  Commercial 
Land  Radio  Service,  Merchant  Marine,  Radio  Supply  Fac- 
tories, Lake  and  Ocean  Steamship  Lines,  Telegraph  Com- 
panies, and  U.  S.  Shipping  Board.  We  are  continually 
receiving  requests  for  more  National  Radio  Institute 
Graduates  than  we  can  furnish. 


Salaries  Up  to  $3,500.00  a Year 

Exceptional  opportunity  for  ambitious 
men  for  promotion  to  the  higher  branches 
of  Radio.  You  can  learn  Wireless  the 
National  Radio  Institute  way,  quickly 
and  easily,  by  mail  right  in  your  own 
home  in  your  spare  time.  No  previous 
experience  or  training  is  necessary.  With 
our  help  you  can  quickly  qualify  for  a 
First  Grade  Government  License,  and  a 
good  position.  Our  graduates  are  quali- 
fied as  Senior  Operators  and  start  with 
a salary  of  $125  a month,  besides  Room, 
Board,  and  Laundry,  which  when  totalled 
and  added  to  salary,  means  more  than 
$200  a month.  One  of  our  recent  gradu- 
ates is  getting  $6,000  a year. 

U.  S.  Department  of  Commerce 
Recognizes  N.  R.  I.  Graduates 

and  allows  them  a credit  of  S points 
when  taking  examination  for  First  Grade 
License.  This  school  heads  the  printed 
list  of  reputable  Wireless  Schools  recom- 
mended by  the  Dept,  of  Commerce. 

Travel  Without  Elxpense 

If  you  are  eager  to  travel,  anxious  to 
visit  foreign  countries,  and  increase  your 
knowledge  of  world  affairs.  Wireless  of- 
fers you  the  chance  of  a lifetime.  On 
shipboard  you  are  rated  as  an  officer, 
living  and  eating  with  the  officers.  How- 
ever, you  are  not  obliged  to  travel,  if  you 
secure  a position  at  one  of  the  land  radio 


offices,  which  are  steadily  increasing  in 
number. 

Pay  As  You  Learn 

Our  plans  of  payment  place  a wireless 
education  within  the  reach  of  anyone  who 
desires  to  learn.  A small  payment  down, 
and  the  small  payments  made  during  the 
course,  make  it  possible  for  you  to  earn 
the  cost  of  your  tuition  while  actually 
learning  to  be  a wireless  operator. 

Instruments  Furnished  Free 

In  addition  to  all  necessary  text  books 
and  other  equipment  with  which  we  sup- 
ply you,  we  furnish  FREE  to  every  stu- 
dent, a Natrometer,  which  consists  of  an 
automatic  transmitter  and  receiver.  You 
receive  the  instrument  after  your  enroll- 
ment; it  becomes  your  personal  property 
upon  completion  of  our  course. 

The  Natrometer  automatically  sends  you 
messages  in  International  Code,  just  as 
though  they  were  coming  to  you  through 
the  air  from  a station  a thousand  miles 
away ! The  instrument  is  operated  en- 
tirely without  the  use  of  aerials. 

FREE — In  addition  to  our  complete 
course  in  Radio  Telegraphy,  every  stu- 
dent is  given  our  complete  course  in 
modern  Radio  Telephony.  These  com- 
bined courses  enable  our  students  to  fill 
positions  requiring  a knowledge  of  both 
Radio  Telegraphy  and  Telephony. 

Send  the  following  coupon  today  for  our 
FREE  BOOK  containing  all  particulars. 


National  Radio  Institute 
Dept.  355  Washington,  D.  C. 

Mail  This  Coupon  Today  

NATIONAL  RADIO  INSTITUTE, 

Dept.  355,  Washing!  on,  D.  C. 

Send  me  your  FREE  book,  “Wireless  the  Opportunity  of 
Today.”  Tell  me  about  your  Home  Study  Course  in  Wireless 
Telegraphy  and  Telephony — the  free  post-graduate  course — and 
your  Special  Instrument  offer. 
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State 


LEARN 

Armature  Winding 


Motor  and  Generator  Repair  and 
maintenance 


In  6 Months 


in  the  fully  equipped  shops  and  labo- 
ratories of  the  School  of  Engineering 
of  Milwaukee. 

Prepare  quickly  and  efficiently  to  fill 
the  constantly  growing  demands  for 
trained  men  in  this  remunerative  pro- 
fession. You  can 


Earn  While  You  Learn 


if  you  like.  Actual  practice  under  wage- 
earning conditions  will  train  you  most  suc- 
cessfully. 


Send  now  for  bulletin  and 
full  particulars  FREE! 
Clip  the  coupon  today. 


School  of  Engineering  of  Milwaukee 

M98A — 373  Broadway  Milwaukee,  Wis. 


CLIP  HERE 


School  of  Engineering  of  Milwaukee. 

liySA — 373  Broadway,  Milwaukee,  Wis. 
Gentlemen: 

Please  send  me  full  information  concerning  your 
Armature  Winding  and  Motor  Generator  Coui'se. 

Name  

Address  

Age Education 


Play  the  Hawaiian  Guitar 


Just  Like  the  Hawaiians! 


Our  method  of  teaching  is  so  simple,  plain  and  easy 
that  you  begin  on  a piece  with  your  first  lesson. 
In  half  an  hour  you  can  play  it ! We  have  reduced 
the  necessary  motions  you  learn  to 
only  four — and  you  acquire  these 
in  a few  minutes.  Then  it  is  only, 
a matter  of  practice  to  acquire  the 
weird,  fascinating  tremolos,  stacca- 
tos, slurs,  and  other  effects  that 
make  this  instrument  so  delightful. 


The  Hawaiian  Guitar  plays 
any  kind  of  music,  both  the 
melody  and  the  accompani- 
ment. Your  tuition  fee  in- 
cludes a beautiful  Hawaiian 
Guitar,  all  the  necessary 
picks  and  steel  bar  and  52 
complete  lessons  and  pieces 
of  music. 


Send  Coupon  NOW 
Get  Full  Particulars  FREE 


First  Hawaiian  Conservatory  of  Music,  Inc. 

233  Broadway  NEW  YORK 


I am  interested  in  the  HAWAIIAN  GUITAR.  Please 
send  complete  information,  special  price  offer,  etc,,  etc. 


NAME  . . . 
ADDRESS 
TOWN  . . , 
STATE 


Please  write  name  and  address  Clearly. 


.E.B. 


Electl'idal 
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hours  thru  Thursday  evening  and  Friday 
morning,  when  a hole  large  enough  to  pass 
us  thru  was  finally  finished  at  3 o’clock  Fri- 
day morning.  The  most  exhausted  men  were 
past  thru  first  to  the  floating  staging,  and 
from  there  taken  aboard  the  Atanthus. 

“Next  to  my  inexpressible  admiration 
and  praise  for  every  officer  and  man  in 
my  crew  and  my  pride  in  their  courage  and 
fortitude,  my  deepest  feelings  are  of  grati- 
tude for  the  officers  and  crews  of  the  Alan- 
thm  and  the  General  George  Goethals,  who 
so  heroically  and  tirelessly  labored.  Our 
rescue  was  an  accomplisht  fact.  The  rest 
of  the  story,  I believe,  has  been  told,”  he 
said  in  an  interview  with  the  New  York 
Times. 


SIGNAL  BUOYS  FOR  SUBMARINES. 
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with' training  are  in  de- 
mand. For  more  than  a quarter 
, , , , - . ^ century,  ‘.thlr  school  fhas* 

been  training  men  of  ambition  and  limited  time,  for  the  elec- 
trical industries.  Condensed  course*  in  (llect^i^al  -i  ' 

“ - 1 enables  grad- 

qates  to*  se-^ 
cure  good 

fttam"" 


Engineering 

po3ttlons,,and  promotlmis..  Theoretical  amj.Prictical°-Eleq- 
trlclty.  MatheiiiUUds,  Steam  and  Gas  Engines  and  Mechani- 


cal pravvjngi  '(Studor|tsiqnnstWct,dynilmos.  instSll  wlHhg.and 
test  electrical  machinery.  Course  with  diplonm,'  pmplijte 

In  One  Year 


.trained.,  . Thoroughly, 
eqliippea  fireproof  dormitories,  dining 
hall,  laboratories,  shops. 

Free  catalog.  28th  year  opens  Sept.  29,  1920 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOMA  AVENUE.  WASHINGTON,  O.  C. 


All  of  which  makes  fine  reading  indeed, 
but  many  of  us  were  waiting  to  hear  the 
details  of  the  highly  praised  “signal  buoy” 
so  strongly  featured  in  the  first  news- 
paper accounts  of  the  disaster.  But  final 
accounts  of  the  rescue  of  the  crew  failed 
to  mention  anything  about  the  automatic 
signal  buoy. 

It  is  understood,  however,  on  good  au- 
thority, that  the  modern  American  subsea 
craft  are  fitted  with  such  detachable  sig- 
nal buoys,  which  can  be  released  from  in- 
side the  craft  in  distress,  the  buoy  floating 
to  the  surface  of  the  water  and  being  held 
directly  over  the  sunken  vessel  by  means 
of  a self-retrieving  cable,  as  clearly  illus- 
trated in  the  accompanying  figures. 

The  signal  buoy  carries  a telephone  fitted 
in  a water-tight  box,  the  door  of  which 
can  be  readily  opened  by  anyone  coming 
to  the  rescue.  The  buoy  also  carries  a 
tolling  bell  which  can  be  heard  for  a dis- 
tance of  a mile,  besides  electric  and  acety- 
lene lamp  signals,  and  a rocket  projector. 

The  signal  buoy  is  designed  to  fit  snugly 
into  a recess  in  the  hull  of  the  submarine, 
so  as  not  to  spoil  the  smooth  contour  of 
the  hull  in  cutting  thru  the  water.  When 
an  electric  release  button  is  prest,  the  buoy 
is  supposed  to  rise  to  the  surface. 

Why  the  “S-5”  did  not  use  or  have  such 
a signal  buoy  is  not  publicly  known.  If 
it  had  no  such  safeguard,  it  would  seem 
about  time  that  the  Navy  Department  ex- 
perts looked  into  the  matter. 
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By  RICHARD  HOADLEY  TINGLEY 

(Continued  from  page  719.) 


supply  of  raw  materials.  Our  imports  of 
raw  silk  in  1919  amounted  to  $329,338,872. 

It  is  generally  held  that  the  United  States 
can  raise  just  as  good  mulberry  and  other 
trees  upon  which  the  silkworm  feeds  as  any 
other  country.  Also,  that  we  can  raise  the 
silkworm  and  the  cocoon  in  competition  with 
any  nation.  It  has  long  been  held  as  a 
demonstrated  fact,  however,  that  we  fall 
down  when  it  comes  to  reeling  the  silk  in 
.epmpetition  with  Japan  and  China  because 
of  their'  cheap  labor — and  labor  is  a big 
elemait  in ' feeling  while  in  the  other  proc- 
esses-nature  does  most  of  the  work. 

Jt  is  the  c^ijp  of  Dr.  Osigian  that,  with 
t^he  ^ppUcatjoij  of  his  discoveries  and  in- 
yeutioips,  ^t|je/,}ifin  of  cheap  Oriental 
labor  competition  will  be  more  i^hah  over- 
me.  It  is^  I^is-rspeqial  mission  dife  life  to 
teach'  the'  American  people  ffiow.  thMcan.b^ 
done — how^muqh,  of  the  300  odd  itiimon  dw- 
lars  can  be  kept  at  home — and  he  has  al- 
ready made  a good  sl;art  at  it. 

: 


“The  Baby"  Revel 


^ - Hammerless  __ 

A Handsome  and  Most  Effective  Weapon.  Measures  b 
Inches  Long.  Takes  Regular  .22  Calibre  Cartridges  ‘ 
Thenew  Baby  Double  AcllonH«mm»rl«»»  Ro-  “ * , 


volver  haa  been  produced  lo  meet 
incrcasinff  demand  for  o revolver  tb 
combine  small  size  and  weight  ... 

I features  of  Elllcleney  «nd  Prac 


ability.  It  is  small  In  -.-w, 
justaseirectiveand  scrviceablo 
~ “ s most  ci^cnsive  weapon 
an  buy.  Everyone  should 
1 revolver  and  should  know 
now  to  use  it,  and  there  Is  no 
safer  or  better  one  made  than 
this.  A great  feature  is  Its  safety  action 
that  guards  against  accidental  dis- 
charg"  


e safe  for 


Its  appearance,  but  it  must  bo  seen  and  used  to  be  thoroughly  .aDDreeini*  I 
fimmuiiition  used  la  the  standard  22-calibre  cartridge  obtainable  anywhui  I 
operation  of  the  charging  mechanism  is  extremely  rapid  and  absolutely  i ' 
BIX  well  aimed  shots  can  be  fired  In  as  many  seconds.  The  revolver  i/v 
constructed,  with  finest  nickel  plated  fluted  DOrrel  of  cylinder  and  it  weit 
4^  ounces.  The  price  ol  the  Baby  Rexolver  la  oiuy  ftjo  sent  by  mail,’  p.pd.  to  any  L 
SMITH  & CO.,  O.pl.  mail.  1X4  «.  Halsled  street,  CHI 

AueniS  iVAHrEO 


SAFETY  HAIR  CUTTER 


Extra  Gl 

Can  cut  yo  ^ 

, l>3ir  with  til  ■ 

velous  Invention.  Cuts  the  tiair’any  desired  I 
short  or  long.  Does  the  job  as  nicely  before  voi  I 
mirror.  You  can  cut  the  children’s  liair  at  home  in  I 

fftce  or  finish  around  ten  K 

JOHNSON  SMITH  & CO.;  DeX  PH  I 

INViSBBLE  INK  VANISHING  11 


neck.  Sharpened  like 


ten  with  this  Ink,  for 
the  writing  MAKES  NO 
MARK.  Cannot  be  seen 


cret.  Invaluable  foPmany 
reasons.  Keep  youc  post- 
als and  other  private  mom- 
indums  away  from  pryii 


Writing  written  with  this  rems 
mk  vanishes  entirely  in  a few 

Dissolving  Ink^ 

<lisappeara  at  i 


markable.  25c. 


JOHNSON  SMITH  & CO.,  Dept.  PM30.  3224  N.  Haitted  Slreel,  CHIC 

MAGIC  FLUTE  Go 


Wonderfully  Sweet  Toned  and  Musical 

— The  M.qgic  Fh 


o produce  very  sweet  music 
./hat  resembles  a ilule.  Tf 
fingering. 


fingering,  and  once  you  have  m.'tst9ri-d 
it  you  can  play  all  kin<D  of  music  with 
facility  and  ease.  When  played  ao  an 


mpaniine 
charming. 


iment,*^  liie  eircct  is  as 
surprising.  2Sc  ppd. 


A VERY  striking  nnd  un 
iium  ring.  Silver  finish.  ; 
niul  crossbone  design,  with 
brilliniit,  Hushing  gems  s( 
ling  out  of  tlie  eyes.  Said  by 
to  biing  Good  Luck  to  the  wi 
hence  Its  name.  Good  Luck 
Very  unii^uo  ring  that  you  will 
ONLY  25  CE 


JOHNSON  SMITH  & CO..  Oept.  PM30,  3224  Norih  Halsled  Slreel,  CHIC 


LU  M INOUS  PAIN 


Make  Your  Watches,  Clocks,  Et 
I Visible  by  Night  L'lSnS'-tHd' 

tically  unobtainable  except  at  an  eTorbitanl  price.  

n producing  thio  remarkable  l.UMI&IOUS  PAINT,  which.  appli|i 

— of  any  article,  emits  rays  ol  white  light,  rendering  it  perfectly  »l 

In  the  dark.  THE  DARKER  THE  NIGHT,  THE  MORE  BRILLIANT  IT  SHINES.  < 
eimple  to  use.  Anyone  — yuu  can  di>  it.  A little  applicu  lo  the  dial  of’ 
watch  or  clock  will  enable  you  to  tell  the  time  by  night.  You  can  coal  the' 
tuitions  or  switch  plates  of  your  electric  lights,  match  boxes,  omlinnume, 
other  articles  : make  vour  owii  Luminous  Crucifixea,  Luminous  Rosaries.' 
Small  bottle,  price  2Sc  Larger  sizes.  SOc  and  $1  postpaid.  Johnson  Snillhl 


Mystic  Skeleton 

vSf.l'i'.'i:;'  1 oc  pd. 


Serpent’s  Eg] 


JOHNSON  SMITH  & CO.,  Oept.  PM30.  3224  Horih  Hsisled  SHeet.  CHICl 


All  the  Latest  Surprising  and  Joke  Novelt 

Chicken  Inspector  ” Badge  . . I'’-  ' — 


8 boxes  for  

Book  on  Boxing 35c 

Thurston 'awonderfulTrk Cards  . 10c 


s Puzzir 
Casketof Magic'Tricks  7Sc 
$3. SO 


Watch  Camera 

Films  for  Watch  Camera 

Exploding  Cigarettes,  box  ...  

r Cottage $1.50 

- ' - - ft  b^ind  you)  25c 


Seebackroscopc  ( 

Amateur  Electritian  Book  , 
Firecrackers  (Express  only) 
lOpkts  for 


Skull 

. . ild  Glasses  ... 
3 drawer  Telescope  . 


. . I 


Invisible  Ink  (secreCwritjng) 
Vaniahmglnk  .... 

Fish  Lure  (catches  fish) 

Moving  Picture  Machim.  . . . 

...  . . $3.00.  $7,50  and  $1 
NailKlIppcrs  ........ 

Exploding  MatcbcalExpdesaonlyl 


i for 


Stage  Money,  SO  bills  . 


False  Mustache  . . . . 
Inkicss  Pen.  writes  with,  i 
Exploding  Fountain  Pen  . 
Novelty 


lOHNSON  SMITH  a CO.,  0ipl.C«3l),im  Roilh  HaliW  Slial,  CHIC« 


ENCYCLOPEDIA 

of  Physical  Culture 


25 


Strong  and  Stay  Strong' 

By  HENRY  VICTOR 
The  most  complete  work,  in  concise 
ever  published  on  physical  culture.  I, 
plains  all  the  phases  of  physical  trai! 
Here  are  some  of  its  topics: 

Diet  — Constipation  — Drinks  — Out- 
Life — Bathing — Clothing — Air  Baths  — 
— Breathing — In  Case  of  Sickness — Ni 
Weight — Truth  About  Fat — How  Not  I 
Thin — Exercise. 

The  regular  price  of  my  book  is 
but  for  a limited  time  I offer  it  for 
Send  stamps  or  coin. 

HENRY  VICTOR 

14-1$  4th  Ave.  Dept.  B New 


DETAFNESS  IS  MISE 


I know  because  1 was  Deaf  arid  had  Head  f 
for  over  30  years.  My  invisible  Antiseptic 
Drums  restored  my  hearing  and  stopped 
Noises,  and  will  do  It  for  you.  They  are 
Megaphones.  Cannot  be  seen  when  worn, 
live  when  Deafness  is  caused  by  Catarrh  < 
Perforated,  Partially  or  Wholly  Destroyed  Ni 
Drums.  Easy  to  put  in.  easy  to  take  out. 
"Unseen  Comforts."  Inexpensive.  Wrlti 
Booklet  and  my  sworn  statement  of  how  X i 
ered  my  hearing. 

A.  O.  LEONARD 


{Suite  369»  70  5th  Avenue 


New  York 


SEX 


BOOKS 


For  Teachers,  Students,  Physicians;' Nt 
ista.  Lawyers,  Social  ^orMers,  Clergjynen 
Proftessional  aind  Advapee'd  .Atftilt 

J,i  ,r.\  , ' , Send  for  , j 

_ 7TY 

5 Han’.nir*‘*l>Tjil[|i|/'  I . N. 

^*Books  for  In  t el  1 1 ye/fTTM  eop  / e** 


Y.  C 
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Bennett  Wellington  Cooke 

President  of  the  Coyne  Trade  & Enginssf* 
ing  Schools.  Leading  Educator  and 
Trainer  o/  High  Paid  Men, 


Draftsman’s  Complete  Outfit 


Everything  used  by  expert  draftsmen  given  you  absolutely  free.  Outfit  includes  “professional”  complete 
set  of  drawing  instruments  with  double  set  of  compasses  and  dividers  all  in  velvet  lined  case.  Drawing 
board,  T square,  two  triangles,  protractor,  universal  curve,  triangular  standard  scale,  water-proof  ink, 
pens,  pencils  and  all  accessories — furnished  you  free  in  this  expert’s  complete  outfit. 


Easy  to  Learn  at  Home 

from  Largest  School  of  Its  Kind  in  the  World 

The  Coyne  Home  Study  course  is  directed  personally  by  President 
Bennett  Wellington  Cooke.  He  guarantees  to  train  you.  Remember, 
the  Coyne  Trade  and  Engineering  Schools  is  the  largest  institution  of  its 
kind  in  the  world.  Students  come  from  all  over  the  world  to  get 
Coyne  training.  Why,  because  of  the  Coyne  Schools’  long  established, 
tremendous  reputation  for  successful  teaching  by  its  great  staff  of  ex- 
perts. Coyne  is  not  a “one  man”  school  but  a great  educational  insti- 
tution, 21  years  old,  an  acknowledged  leader  and  originator.  This  school, 
under  the  direction  of  President  Cooke,  originated  the  “Learn  by  Doing” 
method  now  endorsed  by  educators  everywhere.  Coyne  has  graduated 
thousands  of  successful,  prosperous  men  all  over  the  world.  You  can’t 
make  a mistake  if  you  write  for  the  Coyne  free  book.  Coyne  students 
say  every  minute  of  the  course  was  enjoyable.  Some  students  took 
good  positions  3 months  before  their  course  was  finished. 

Send  for  FREE  Book 

Mail  this  coupon  for  our  interesting  book,  "Drafting  the  Foundation 
of  Industry,”  sent  you  free.  It  explains  all  about  the  Coyne  home 
study  method  and  shows  you  how  to  become  a draftsman  in  the  quick- 
est and  easiest  way.  You  want  to  know  all  about  this  great  institution. 
Don’t  put  it  off.  Send  for  this  book  now.  It’s  absolutely  free,  no  obli- 
gation. It  contains  the  most  valuable  information  you  will  ever  get  in 
your  life.  Send  the  coupon  now. 

C!  ^ 7^1^  T 

IHOME  STUDY  DEPT. 

TRADE  & ENGINEERING  SCHOOLS 

Largest  Institution  of  Its  Kind  in  the  World 

39-51  East  Illinois  St.,  Dept.  1258,  Chicago,  III. 


Draftsmen  Make  $225.00 
to  $500.00  a Month 

There  is  a tremendous  demand  now  for  trained  draftsmen.  Em- 
ployers are  competing  for  men  to  fill  positions.  There  will  be  no  let 
up  in  this  demand  for  many  years  to  come.  Now  is  the  time  to  get 
started.  Draftsmen  get  good  pay  from  the  very  start  and  can  work 
up  to  $500  a month  and  more.  Draftsmen  are  needed  everywhere. 
Once  you  are  trained  you  can  choose  your  own  business  and  work  in 
any  part  of  the  country  you  please.  Don’t  be  afraid  you  can’t  do  it. 
Coyne  training  makes  everything  easy  for  you. 

Coyne  student  L.  T.  Dubendorf  writes:  “Immediately  after  com- 
pleting Coyne  course  I went  to  work  for  Armour  & Company.  Woilt 
was  easy  for  me.  Five  months  later  1 accepted  a position  in  NewYoik 
at  a large  increase  in  salary.’’ 

You  Can  Do  As  Well.  Start  Now 
Write  Today  for  Coyne  Free  Book 


S Coyne  Trade  and  Engineering  Schools 

* Department  1238,  39-51  East  Illinois  Street,  Chicago,  Illinois 

■ Dear  Sirs:  — Please  send  me,  absolutely  free,  without  obligation,  your 

■ book.  “Drafting  the  Foundation  of  Industry,”  also  full  information  about 

■ the  Coyne  Home  Study  Course  in  Drafting. 

i 

■ Name  


Address 


State. 
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i We  RemesHalbeF  ■ 


Pack  your  grip  today  and  come  to  tbe  Sweeney 
School  of  Aufo-Tractor  & Aviation  Mecbanlcs. 

Strike  out  for  the  big  money  and  a world  wide  opportunity. 


Expert  Mechanics  Wanted  machine 


expert  is  the 


PICK  YOUR  JOB 


FarmMechs.  $125 


Tire  Men  • 
Drivers  - • 
Repair  Men 
Taxi  Drivers 
Tractor  Men 


150 

150 

200 

175 

200 


£arage  Owner  400 


boss  of  creation  today,  whether  on  the  farm  or  m the  city. 
If  you  are  mechanicsdly  inclined  learn  to  make  and  repair 
autos,  tractors,  trucks,  gaa  enelnes,  auto  tires,  etc..  In  Eight  Weeks  by 


The  Sweeney  System  EXPi^I^CE 


Learn  as  35,000  other  men  have  learned— by  tools,  not  books. 
Learn  power  farming  on  my  big  Tractor  farm— 18  tractors. 
Learn  to  make  a $30  tire  from  45c  worth  of  junk.  Learn 
to  fix  any  piece  of  machinery.  You  can’t  get  this  System 
anywhere  else.  Thousands  of  opportunities  for  experts 
trained  in  this  Millioii  Dollar  School— the  greatest  in  the  world. 


1TD17V7  today  for  my  72.pagecataIosr,  or  simply  say  when 
you*re  comingr  and  I will  have  classes  arranged  and 


EVERYTHING  You  want  to  know 


About  A.  C.  Motors  and  Repairing 


Whenever  any  question  arises  regarding  motors,  or  if  you  are  anxious 
to  become  a specialist  on  electrical  motor  work,  you  need  the 


ELECTRICAL  WORKERS  FRIEND 


An  invaluable  collection  of  diagrams 
workers,  students,  amateurs,  etc. 

This  book  contains  66  motor  dia- 
grams with  complete  instructions 
for  rewinding  and  reconnecting  A. 

C.  Motors.  Shows  how  to  put 
each  coil  in  the  slots,  giving  all 
internal  and  external  connections. 
For  reconnecting  they  cover  all 
Ijractical  changes  showing  wliich 
diagram  to  use  for  the  change 
wanted. 

Bound  in  loose  leaf  form  for 


and  instructions  for  electrical 


handy  reference.  The  only  com- 
plete book  of  its  kind  on  the 
market.  So  simple  anyone  can 
understand.  It  is  helping  thou- 
sands of  other  workers — it  will 
help  you  too.  as  hundreds  of 
testimonials  prove. 


SPECIAL  PRICE.  COMPLETE 
$3.50.  Order  today.  If  desired 
we  will  ship  C.O.D.  by  Parcel  Post. 


YOU  CAN  EARN  YOUR  COPY  FRF.F. 


''ou  Imra  1o  TOu?bo*ok  ^ Friend  a commission  of  50o  on  every  book  they  help  us  sell.  All 

Jeri;  da;i.  JZ  ll’ lilnYt^d.*"'’  " 

1524  Lowrie  St.,  N.  S. 
Dept.  B,  Pittsburgh,  Pa. 


lew  days.  Write  immediately  for  full  particulars— this  offer  is  liri 

SMITH  & SMITH  PUB.  CO. 


I44gTICAki^DEMY 

Oa:SCHOOL 


8 State  St.,  New  York,  N.  Y. 

Phone  Bowling  Green  8079 

Complete  instruction  in  radio  operating  in  all  branches 
for  Merchant  Marine,  Ocean  Steamships,  Telegram 
Service.  Special  course  in  Vacuum  Tubes  and  Badio 
Telegraphy.  Preparing  for  Government  Examinations. 

Elementary  and  Advanced  Classes 
Day  and  Evening  Classes 

Write  for  Circular. 


Insure  your  copy  reaching  you  promptly  each  month. 
Subscribe  to  SCIENCE  AND  INVENTION— $3.00  a Year. 


E'DPE'  TO  WEAR 
TO  YOU  rKEb  10  DAYS 

Jost  Bond  your  name  for  a beautiful  Rosebrfte  ring.  Wear  this  won- 
sparkling  atone  ten  days  at  our  risk.  All  tho  dazzling  fire 


and  brilliance  of  a genuine  diamond.  Mounted  In  eolief  gold'rlng^ 
men  a or  women’s  style. 

S0ndl  No  Monovi  SImply  write  today,  stating  stylo 
■ *1  “ wanted  and  finder  size,  (Send  strip 

or  paper  just  long  enough  to  meet  over  second  joint  of  ring  finger). 
Uo  not  send  a penny.  When  ring  arrives  deposit  only  $4.76  with 
Wear  It  10  days.  We  guarantee  to  refund  your  de« 
*®*L*^‘®  e®*"  trom  a genuine  dia* 

I”?" If  you  keep  It  send  $3.00  a month  for  four  months.  Write 
today  before  this  amazing,  cut-price  offer  Is  withdrawn. 


R0S6britfi  Diamond  Co  30  North  Oearbom  street 

UianiUlIU  Dept,  sail  CHICAGO,  IL*.« 


How  to  Become 
A Master  of  English 


Is  a valuable  FREE  booklet  which  proves  that  the  Kleiser 
Mail  Course  in  Practical  English  and  Mental  Efficiency 
will  teach  you  to  Write  Stories  that  Sell — Literature 
that  will  Compel  Attention;  it  will  show  you  how  tc 
Enlnrfje  Yoirr  Stock  of  lUorda — Use  the  Right  Woid 
in  the  Right  Place  — Prepare  Sermons,  Addresses, 
Advertisements,  Letters,  etc. 

BOOTH  TARKINGTON  ^Famouii  Writers.  Busines.s  and 

. Professional  Men,  Speakers, 

Distinguished  Novell^.  others  are  sending  enthu- 

Your  Course  is  almost  letters  telling  ho/  the 

painfully  needed  by  many  Oourse  has  enlarged  their  men- 
professional  writers  and  tal  capacity,  increased  their 
ipeakers.  A student  who  incomes.  It  will  do  the  same 
ntelligently  follows  your  for  YOU.  Send  TO-DAY  for 
Course  will  know  what  he  the  FREE  booklet  to 

FUNK  & WAGNALLS  COMPANY 
Dept.  429'  NewVork,  W-.  Y. 


is  talking  about  when  he 
talks  or  when  he  writes." 


By  WILLIAM  M.  BUTTERFIELD 

{Continued  from  page  734) 


a foundation  for  and  influence  all  of  th 
ideas  that  may  come  to  us  later  as  a resul 
of  memory.  Every  moment  of  wakefii 
consciousness  increases  this  spontaneou 
supply.  Every  voluntary  movement  of  th 
body  is  prompted  and  controlled  by  thi 
store  of  knowledge,  which  is  provided  pri 
marily  for  such  purpose. 

No  one  without  sensation,  we  see,  cai 
have  a knowledge  of  things,  and  withou 
memory  knowledge  would  be  useless ; heno 
we  know  how  to  feed  ourselves  with  wha 
is  wholesome,  agreeable  food,  solely  by  ini 
tial  sense  impressions  that  have  been  in 
delibly  registered  in  our  mind,  and  whicl 
memory  recalls,  as  a guide  or  incentive 
We  protect  and  care  for  our  bodies  in  tb 
way  common  to  us  simply  on  account  o; 
memory.  It  is  quite  different  with  animal, 
who  have  an  instinct,  a sort  of  mechanica 
mind— similar  to  that  of  man,  provided  un 
questionably  for  purpose  of  protecting  the!) 
bodies  and  securing  food  necessary  to  thei) 
existence. 


The  operations  of  memory,  complicatec' 
as  they  are,  and  recalled  by  trivial,  seem- 
ingly unconnected  things  such  as  an  odor 
sound  or  sight  of  an  object,  are  all  of  then 
definable.  For,  the  process  of  recalling  ai 
event  or  fact  is  a voluntary  brain  response 
This  response  is  created  by  one  or  more- 
sense  impressions,  received  in  the  normal 
way,  forming  a new  product  by  combining 
the  recent  and  the  stored-away  impressions 
This  produces  a vision,  or  something  akii, 
to  it,  in  the  mind.  Such  sensations  we  call 
mental  pictures.  The  mind,  thus  stored 
with  mental  impressions,  varies  greatly  ir; 
different  individuals,  not  so  much  on  ac-| 
count  of  the  difference  in  physical  attributes.' 
but  because  some  people  are  more  interested 
in  or  give  more  attention  to  certain  affairs, 
and  in  this  way  acquire  special  impressions.! 
Hence  we  have  the  musical  mind,  philo-| 
sophical  mind,  mechanical  mind,  and  so  on, 

It  is  said  that  as  the  body  decays  the 
mind  decays  also ; this  may  or  may  not  be 
true,  according  to  the  nature  of  the  wasting 
process.  Certainly  there  is  second  child- 
hood when  the  minds  of  the  old  are  keen 
in  recalling  anew  events  that  had  been 
crowded  out  and  forgotten  during  the  period 
of  their  declining  years.  This  faculty,  many 
believe,  is  due  to  the  fact  that  the  power  of 
the  brain  to  receive  and  store  impressions 
is  never  destroyed. 

To  aid  the  mind  in  its  conception  of  com- 
mon events,  one  must  have  a lively,  keen 
interest  in  common  events,  else  the  mind  will 
have  little  or  no  understanding  of  them. 
This,  of  course,  is  true  of  every  variety  of 
mental  impression.  When  a person  says  “I 
have  no  knowledge”  of  a thing,  we  may 
assume  that  they  have  never  seen  or  given 
attention  to  this  particular  object.  We  may 
conclude,  in  a like  way,  if  they  have  ac- 
quired a knowledge  of  the  object,  but  never 
again  see  it,  or  any  thing  that  reminds 
them  of  it,  the  knowledge  they  once  had 
may  become  dead  or  forgotten.  Thus  one 
may  have  had,  at  some  time,  a very  clear 
knowledge  of  an  event,  object  or  fact.  Yet 
because  one  no  longer  takes  an  interest  in 
its  source,  or  in  things  that  may  recall  it,  ji 
one  may  loose,  temporarily  or  forever,  all 
of  this  knowledge.  We  can  see,  if  we  look 
at  it  in  this  way,  that  “loss  of  memory”  is 
not  necessarily  an  indication  of  physical  or 
mental  decay,  but  rather  caused  by  a cessa- 
tion of  the  interest  necessary  to  recall  or 
renew  it.  , . - 
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Pay  Raising  Books 

At  Greatly  Reduced  Prices 


Carpentry  and  Contracting, 

5 volumes,  2138  pages,  1000 
pictures.  Was  $37.50 

Now  $24.80 

Civil  Engineering,  9 volumes, 
3900  pages,  3000  pictures. 

Was  $67.50 Now  $39.80 

Ele  ctrical  Engineering.  8 
vol„  3000  pages,  2600  pic- 
tures. Was  $60.00 

Now  $34.80 

Automobile  Engineering,  6 
vol.,  2600  pages,  2000  pic- 
tures. Was  $45.00 

Now  $29.80 

Machine  Shop  Practice,  6 
vol.,  2300  pages,  2500  pic- 
tures. Was  $45.00 

Now  $29.80 

Steam  and  Gas  Engineering, 

7 vols.,  3300  pages,  2500pic- 
tures.  Was  $52.50 
Now  $29.80 


Law  and  Practice  (with  read- 
ing course)  13  vol.,  6000 
pages,  illustrated.  Was 

$90.00 Now  $49.80 

Fire  Prevention  and  Insur> 
ance,  4 vols.,  1500  pages, 
600  pictures.  Was  $30.00 

Now  $19.80 

Telephony  and  Telegraphy, 

4 vols.,  1728  pages,  2000  pic- 
tures. Was  $30.00 

Now  $19.80 

Sanitation,  Heating  and  Ven- 
tilating, 4 vols.,  1454  pages, 
1400  pictures.  Was  $30.00 

Now  $18.80 

Accountancy  and  Business 
Management,  7 vols.,  2700 
pages.  800  pictures.  Was 

$52.50 Now  $29.80 

Drawing,  4 vols.,  1578  pages, 
1000  pictures,  blueprints, 
etc.  Was $30.00.. Now  $19.80 


want  more  moneii 

ana 

SUCCESS 

Then  start  on  the  ridhv 
path  of  ® 

KNOW  HOW 


Mere  bluff  and  luck  may  land  fair  jobs,  but, — ^they 
won’t  hold  them.  Big  business  men  today  want  associ- 
ates who  know  why  a thing  should  be  done  and  how 
to  do  it.  It’s  the  trained  man — the  knowing  man  who 
climbs  way  up  on  the  ladder  of  Success  and  stays 

there.  You  want  to  Succeed — you  want  the  bigger  income  which 
Success  brings.  You  can  have  it. 

There  is  a fine  job  waiting  for 
you  to  fill  it 

Give  a few  moments  of  your  time  each  day  to  useful  reading. 
Study  any  one  of  the  several  libraries  which  we  present  for  your 
guidance.  Learn  in  a few  short  months  what  it  has  taken  other 
men,  successful  men,  years  to  learn.  Do  it  in  your  spare  time, 
the  time  you  waste  now. 

These  books  will  make  it  easy  to  win 

Every  one  of  them  is  written  in  plain,  easy-to-master  English. 
Technical  terms,  where  used,  are  explained  and  simplified.  Thou- 
sands of  charts,  diagrams  and  illustrations  make  the  facts  as  plain 
as  day.  Fifty  cents  a week  will  make  any  one  of  these  libraries 
yours,  and  bear  this  in  mind — 

You  may  have  any  Library  for 
Seven  Days’  Free  Examination 

You  can  decide  for  yourself  just  how  much  good  the  books  will  do 
you.  Send  us  the  coupon,  we’ll  send  the  library  you  want,  express 
collect.  Use  it  for  seven  whole  days,  show  it  to  your  friends— put 
it  to  every  possible  test.  Then  if  you  can’t  get  along  without  it, 
send  us  the  small  first  payment  of  $2.80  and  balance  $3.00  a month. 
If  you  decide  not  to  keep  the  books,  send  them  back  to  us,  charges 
collect  within  the  week. 

Send  No  Money — Just  the  Coupon 

AMERICAN  TECHNICAL  SOCIETY,  chLr-S. 


AMERICAN  TECHNICALSOCIETY, Dept, X258Chicago,U.S. A.  | 

Please  send  me  set  of _ 

for  7 days’  examination,  shipping  charges  collect.  I will  examine  the  books  thoroughly  I 
and,  if  satisfied,  will  send  the  $2.80  within?  days  and  $3.00  each  month  until  1 have  paid  ■ 

the  special  price  of  $ If  I decide  not  to  keep  the  books,  1 will  return  them  ■ 

by  express  at  your  expense.  | 

Name I 

I 

Address | 

Reference || 
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*‘$5,000  Working  for  Us!” 


"I  bought  another  good  bond  today  and  tonight 
Helen  and  I were  figuring  up  our  investments.  All 
told  we  now  have  15,000  saved  and  invested  where 
it  will  add  $300  to  our  income  every  year! 

“I  used  to  scrape  along  in  routine  work  and 
spend  what  little  I earned.  Then  one  day  my  em- 
ployer gave  me  some  advice.  He  said  success  de- 
pends on  two  things.  First,  learn  to  do  some  one 
thing  well.  Second,  save  and  invest  something 
out  of  what  you  earn  each  month. 

‘ I decided  then  and  there  to  get  some  special 
training.  I wrote  to  Scranton  and  found  I could  get 
just  the  course  I wanted  and  study  at  home  even- 
ings. Sol  started,  and  it  wasn’t  long  before  the 
manager  gaverae  more  important  work — and  more 
money.  1 kept  on  studying  with  three  increases 
the  first  year.  And  each  pay  day  I put  something 
aside.  So  it  has  been  ever  since.  As  I advanced 
at  the  office  and  my  salary  grew,  my  savings  grew 
faster  and  I put  them  into  good  securities. 

“Helen  was  happy  as  a lark  tonight  when  I told 
her  we  had  five  thousand  dollars  in  safe,  sound 
investments  working  for  us!  And  this  is  only  the 
beginning.  At  our  present  rate  of  saving,  in  a few 
years  more  we’ll  have  an  independent  income  for 
life !’’ 

Success  is  within  easy  reach  for  you  if  you’ll  just  follow 
tlie  simple  ruies  that  have  made  all  men  successful  who 
have  practiced  them.  First  decide  what  your  work  is,  iearn 
everything  about  it  that  you  can.  The  easy,  convenient 
way  to  do  that  is  to  let  the  Internationa!  Correspondence 
Schools  help  you. 

More  than  two  million  men  and  women  have  taken  the 
up  road  with  I.  C S.  help.  More  thanlSU.UOOare  now  turn- 
ing their  spare  time  to  profit.  Isn’t  it  about  time  for  you 
to  find  out  what  the  I.  C.  S.  can  do  for  you  ? Then  mark 
and  mall  this  coupon. 

— — — — — —TEAR  OUT  HERE  — — — —o 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6169-B  SCRANTON.  PA. 


Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X» 


3 ELECTRICAL  EN6INEER 

□ Electrician 
Electric  Wiring 

Electric  Lighting 

□ Electric  Car  Running 

□ Heavy  Electric  Traction 
2 Electrical  Draftsman 

Eleotrio  IVlacliiiie  Designer 
m Telegraph  Expert 
Practical  Telephony 


MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  KOKEM’NOKENG'll 
ARCHITECT 
Archlteotural  Draftsman 
PLCMBING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Typist 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Snpt. 
AGRICULTURE  IQ  Spaolsb 
Ponltryltaising  IQ  French 
Automobiles  BQ  Italian 


Name 

Present 

Occupation. 

Street 
and  No. 


7-26-19 


Clty_, 


.State. 


REBUILT  ELECTRIC  MOTORS 


General  Electric 

Westinghouse 

Crocker- Wheeler 

Emerson 

Century 

Wagner 

etc. 


All 

Motors 
Guaranteed 
For  One  Year 


Motors  bought,  exchangefl  and  repaired 
ELECTRICAL  SUPPLIES 
Wholesale  Prices 

Sockets,  wire,  tape,  loom,  fuses,  switches,  cut  outs,  etc 
New  illustrated  catalogue  free.  Satisfaction  guar- 
anteed or  money  refunded. 


HYRE 

631  S.  Dearborn  St. 


ELECTRIC  CO. 


Chicago.  III. 


Learn  to  Dance! 

Tou  can  learn  Fox-Trot,  One-Step,  Two-Step,< 
Waltz  and  latest  “up-to-the-minute"  society 
dances  in  your  own  home  by  the  wonderful 
Peak  System  of  Mail  Instruction. 

New  Diagram  Method.  Easily  learned; 

DO  mnnic  oecdud:  thoueandB  taueht  euccesHfuliy, 

Write  for  Special  Terms.  Send  today 
for  FREE  information  and  eurprisingly  low  oiler. 

WILLIAM  CHANDLER  PEAK,  M.  B. 

Woom  2*^^  * Crescent  Place — Chicago,  111. 
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I Inimiadls  ! 

I ]R,©v®Si.Il  1 

I By  Dr.  W.  De  KERLOR  | 

I {Continued  from  page  737)  | 

iiiiiiiiMiiiiiiitiiiiiiiiiiiitiimiim^ 

The  prejudiced  objectors  who  maintain 
that : the  lines  of  the  hand  are  formed  by 
prehensile  movements  which  the  hand  af- 
fects during  its  period  of  toil,”  seem  to 
lack  first  hand  information,  on  this  sub- 
ject. Experimentation  proves  the  contrary 
to  be  true.  If  the  lines  were  the  product 
of  hand  contractions  while  using  a hammer, 
pike,  shovel,  razor,  pen,  or  whatever  else, 
for  a whole  life  time,  these  lines  should  he 
found  to  be  approximately  the  same  in  each 
of  the  particular  trades.  But  that  is  not  the 
case.  As  there  are  no  two  characters  pre- 
cisely alike,  nor  two  lives  identical  in  un- 
foldment,  there  are  no  two  hands  precisely 
the  same.  Shapes  of  hands  and  line  forma- 
tions may  fall  into  general  types  and  classi- 
fications; hut  just  as  in  the  finger-printing 
system  of  identification,  there  are  not  half  a 
dozen  hands  alike  in  a hundred  millions. 

The  hand  of  a peddler,  except  for  its 
callousness,  often  may  look  just  like  a mil- 
lionaire’s, tho  it  is  not  a millionaire’s  hand. 
He  may  possess  all  the  character  attributes 
of  a millionaire;  but  his  graven  palm,  how- 
ever, will  be  minus  the  “signs”  of  prede- 
termination. True,  any  peddler  in  these 
democratic  days,  may  become  a millionaire, 
a chance  he  did  not  have  in  the  days  of 
“slavery.”  Many  peddlers  have  become 
millionaires,  since,  the  Gould  and  Co.,  for 
instance.  But  so  did  many  a butcher,  a 
meat  packer,  a ’bus  driver.  While  many 
another  man  born  in  the  humblest  of  cir- 
cumstances became  a shining  light  in  the 
world  of  statesmanship  or  empire  building : 
Lincoln,  Disraeli,  Napoleon.  Willpower, 
no  doubt  was  the  “dynamic”  force  which 
enabled  them  to  reach  their  goal,  and  keep 
there  ....  for  how  long  however? 

WHAT  THE  LINES  REVEAL. 

A look  into  the  structure  of  their  palms 
and  thumbs  would  have  revealed  widely 
different  configurations.  There  is  the  hand 
of  Failure,  and  there  is  the  hand  of  Suc- 
cess. No  matter  what  one  will  undertake 
will  turn  into  “an  apple  of  Sodom” ; his 
knack  is  to  start  everything  at  the  wrong 
psychological  time.  Whereas  in  the  case  of 
the  other  “every  thing  he  touches”  will 
turn  right  . . . until  it  does  not.  It  is  not 
disputed  that  character  may  be  the  stepping 
stone  to  achievement,  tho  many  a Man  of 
character  never  “gets  there.”  It  cannot  be 
denied  that  both  Character  and  Prede- 
terswination  are  inseparably  linked  together, 
in  the  Mj^sterions  scheme  of  Life’s  Evolu- 
tion, whether  national  or  individual.  And 
both  these  factors  are  to  be  found  graven 
in  the  very  hollow  of  your  palms. 

Why  Nature  “placed  signs  in  the  hands 
of  Men,  that  each  man  may  know  his  work” 
(Job,  chapter  37  v 7.)  is  a Mystery,  which 
for  some  time  to  come  will  remain  an  un- 
sealed secret  of  the  Creator. 


The  Electric  Safety  Razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a gentle  massage. 
Can  be  used  with  or  without  electric  current. 


All  users  of  the  Lek-T ro  Shav  speak  well  of  it 


A barber  says — “Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal  " 

A home  user  says— “The  most  pleasing  shave  I've 
ever  had  in  my  life.  Shaves  my  face  closer  than  I 
Used  to  sliave,  but  there  is  no  after  irritation  or  ill 
effects  as  I usually  get  from  another  razor." 

No.  I Made  for  use  from  Light  Socket. 

No.  2 Made  for  use  from  Dry  Battery. 

Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Razor  fully. 


VIBRATING  ELECTRIC  RAZOR  CO. 
Dept.  122,  Council  Bluffs,  Iowa 


Are  You  Flat  Chested? 
Are  Your  Lungs  Weak? 
Do  You  Lack  Vitality? 
Is  Your  Carriage  Faulty? 


If  any  of  these  con- 
ditions fit  your  case 
you  urgently  need  my 
book. 


CORRECT 
BREATHING 

and 

CHEST  EXPANSION 


Each  one  of  these  conditions  can  and  25^ 


should  be  remedied.  My  book  will  teach  coin 
you  how.  Send  for  it  now  before  you  forget 

^ ^ PROF.  ANTHONY  BARKER,  d!  C. 

12/  W.  42nd  St.,  3563  Barker  Bldg,,  New  York 


What 


a Dime 


Will  bring 


Th©  little  matter  of  10  cfs.  will  bring  you 
the  Pathfinder  eight  weeks  on  trial.  The 
Pathfinder  is  an  illustrated  weekly,  pub- 
lished at  the  Nation's  center,  for  all  the 
Nation;  an  independent  home  paper 
that  prints  all  th©  news  of  the  world 
and  tells  the  truth;  now  in  its  28th 
year.  This  paper  fills  th©  bill  with- 


■ • waaa  JUttbt  ©X 

Nation’s; 


IVashinfffon  Aas  become 
the  Wor  Id*  s Capital  and 
reading  the  Pathfinder  is 
like  sitting  in  the  inner 
council  with  those  who 
mold  the  world’s  destiny. 


_ . .it  costs 
\m  but  $1  a year.  If 

W AIB  want  to  keep 
W IHfll  posted  on  what  is 
■ WW  going  on  In  the 
FKAITithA  at  the 

nUlllillC  least  expense  of  . 

time  or  money,  this  is  your  means. 

, If  you  want  a paper  in  your  home 
, vvliich  is  sincere,  reliable,  entertain- 
' ing,  wholesome,  the  Pathfinder  is 
■ ■ ■ yours.  If  you  would  appreciate  a pa- 

■ per  which  puts  everything  clearly, 

■ I ^1  strongly,  briefly— here  it  is.  Send 

lOc  to  show  that  you  might  like  such 
■ a paper,  and  we  will  send  the  Pathfinder  on 
probation  eight  weeks.  The  10c  does  not  repay  us, 
.SHI  to  invest  in  new  friends.  Address: 


THE  PATHFINDER^  264  tangdonSta.,  Washington,  D.  C, 


PRACTICE  TYPEWRITER,  $1 

You  haven’t  one  of  the  $10( 
market  typewriters,  but  you  would 
like  to  learn  the  regulation  type- 
writer keyboard.  In  fact  you  want 
something  that  will  familiarizt 
you  with  the  fingering  of  a reg- 
ular machine  at  a nominal  price. 
Well  this  little  prize  has  a 
“STANDARD  KEYBOARD” 
You  get  the  regular  fingering  with- 
lout  the  usual  tiresome  labor  of  a heavy  machine.  For 
■ typists  just  beginning  it  is  invaluable.  SendSL  and  it  is  yours. 
I MAINE  SUPPLY  COMPANY 

[609  CONGRESS  STREET  PORTLAND.  MAINE 


Lighting  Fixtures 

Ready  to  Hang 


(Direct  from  Manufacturers) 
Completely  wired,  including  glass- 
ware. New  designs. 

Send  for  catalogue  No.  18 

ERIE  FIXTURE  SUPPLY  CO. 
.Sta.  C Erie,  Pa. 


Science,  which  cannot  explain  electricity, 
is  dumb  before  the  simpler  phenomenon  of 
— lines  in  the  hands.  Yet,  the  experimenter- 
electrician  can  apply  electrical  power  to 
practical  usage ; and  so  can  the  Hand-Psy- 
chologist trace,  according  to  his  individual 
ability,  past,  present  conditions,  and  in  a 
measure  some  future  possibilities. 

(Continued  on  page  792) 


Book  on  Law  Free 

Write  today  for  onr  new  171-page  book 
on  “'I’he  Power  of  Law  Training.  4*  It  carries 

a vital  and  infipirin^r  messase  to  every  ambitious 
man.  Find  out  about  the  opportunities  that  await 
the  law  trained  man.  Find  out  how  you  can  learn 
, from  masters  of  the  law  rig-htin  your  own  home, 
i No  obligations.  Tho  book  is  absolutely  FREE. 
\ nT/^rtav—Oow  while  we  are  makings 

1 TTXll-C  special  reduced  price  offer. 

V American  Correspondence  School  of  Law 

[ 744B  Manhattan  Bldg.  Chicago,  Illinois 
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YOU  get  to  smoking  Camels  because  you  ap- 
preciate their  fine,  refreshing  flavor!  And, 
you  like  them  better  all  the  time  because  they 
never  tire  your  taste! 

Camels  quality  makes  Camels  so  appetizing, 
so  continuously  delightful.  And,  Camels  expert 
blend  of  choice  Turkish  and  choice  Domestic 
tobaccos  gives  them  that  wonderful  mildness 
and  mellow  body. 


You  have  only  to  compare  Camels  with  any 
cigarette  in  the  world  at  any  price  to  know  per- 
sonally that  Camels  are  a revelation! 


Camels  ring  true! 


They^ll  give  you  new  no^ 
tions  about  how  delight- 
ful a cigarette  can  be 


And.  Camels  never  leave  any  unpleasant 
cigaretty  aftertaste  or  unpleasant  cigaretty 
odor! 
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OOL 
COURSE  IN 


TWO  TEARS 


You  Want  to  Earn 
Big  Money! 

And  you  will  not  be  satisfied  unless 
you  earn  steady  promotion.  But  are 
you  prepared  for  the  job  ahead  of 
you?  Do  you  measure  up  to  the 
standard  that  insures  success?  For 
a more  responsible  position  a fairly 
good  education  is  necessary.  To  write 
a sensible  business  letter,  to  prepare 
estimates,  to  figure  cost  and  to  com- 
pute interest,  you  must  have  a certain 
amount  of  preparation.  All  this  you 
must  be  able  to  do  before  you  will 
earn  promotion. 

Many  business  houses  hire  no  men 
whose  general  knowledge  is  not  equal  to  a 
high  school  course.  Why?  Because  big 
business  refuses  to  burden  itself  with  men 
who  are  barred  from  promotion  by  the  lack 
of  elementary  education. 

Can  You  Qualify  for 
a Better  Position? 

We  have  a plan  whereby  you  can.  We 
can  give  you  a complete  but  simplified  high 
school  course  in  two  years,  giving  you  all 
the  essentials  that  form  the  foundation  of 
practical  business.  It  will  prepare  you  to 
hold  your  own  where  competion  is  keen  and 
exacting.  Do  not  doubt  your  ability,  but 
make  up  your  mind  to  it  and  you  will  soon 
have  the  requirements  that  will  bring  you 
success  and  big  money.  YOU  CAN  DO  IT. 

Let  US  show  you  how  to  get  on  the 
road  to  success.  It  will  not  cost  you  a single 
working  hour.  We  are  so  sure  of  being  able 
to  help  you  that  we  will  cheerfully  return  to 
you,  at  the  end  of  ten  lessons,  every  cent 
you  sent  us  if  you  are  not  absolutely  satisfied. 
What  fairer  offer  can  we  make  you  ? Write 
today.  It  costs  you  nothing  but  a stamp. 

American  School  of  Correspondence 

Dept.  Chicago,  U.  S.  A. 


American  School  of  Correspondence, 

Dept.  H-826,  Chicago,  lU, 

I want  job  checked  — tell  me  how  to  get  it« 


....Architect 

$6,000  to  $16,000 
....Building  Contractor 

$5,000  to  $10,000 
....Automobile  Engineer 
$4,000  to  $10,000 

Automobile  Repairman 

$2,600  to  $4,000 

Civil  Engineer 

$5,000  to  $15,000 

Structural  Engineer 

$4,000  to  $10,000 

Business  Manager 

$5,000  to  $16,000 
Certified  Public  Ac- 
countant $7,000  to  $16,000 

Accountant  & Auditor 

$2,600  to  $7,000 

Draftsman  & Designer 

$2,600  to  $4,000 

Electrical  Engineer 

$4,000  to  $10,000 

General  Education 

In  one  year 


..Lawyer 

$5,000  to  $15,000 
..Mechanical  Engineer 

$4,000  to  $10,000 
..Shop  Superintendent 

$3,000  to  $7,000 
..Employment  Manager 
$4,000  to  $10,000 
..Steam  Engineer 

$2,000  to  $4,000 
..Foreman’s  Course 

$2,000  to  $4,000 
..Photoplay  Writer 

$2,000  to  $10,000 
..Sanitary  Engineer 

$2,000  to  $6,000 
..Telephone  Engineer 

$2^00  to  $6,000 
..Telegraph  Engineer 

$2,500  to  $5,000 
..High  School  Graduate 
In  two  years 
..Fire  Insurance  Expert 
$3,000  to  $10,000 


I Name 

^^ddress.. 
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Yes ! there  is  a Fate  line  ....  and  a Jine 
of  Fame,  too. 

The  “Society  favorite,”  and  her  sister  the 
“door-step  cleaner”  bear  the  stamp  of  their 
ups  and  downs  upon  their  Fate  lines.  Fifty 
thousand  pairs  of  hands  over  which  I have 
pondered,  and  thousands  of  handprints  1 
have  collected,  classified  and  analyzed  have 
made  the  conviction  firm  as  to  a law  of 
"Individual  predetermination”  being  re- 
flected in  two  small  lines : the  Fate  and  the 
Fame  lines.  They  run;  one  from  the  base 
of  the  hand  to  the  base  of  the  second  finger, 
while  the  other  runs  from  the  center  of  the 
hand  toward  the  base  of  the  third  finger. 
Why?  I can’t  tell.  But  it  is  so,  neverthe- 
less. 

I have  examined  the  hands  of  Statesmen, 
Princes  and  Dukes,  newly-weds,  Monte 
Carlo  gamblers.  Stock  Exchange  “plung- 
ers,” kitchen  maids,  murderers  and  lunatics. 
Of  all  these  one  pair  of  hands  stands  out 
most  prominently  in  my  recollections. 
They  are  those  of  a young  person  whose 
lines  changed  completely  from  1906  to  1912. 

A REMARKABLE  CASE. 

This  case,  and  to  me  the  most  valuable 
from  the  scientific  point  of  view,  is  that 
of  the  hands  (herewith  reproduced)  of 
Miss  M.  W.  After  a series  of  extraordin- 
ary events,  and  misfortunes,  including  sun- 
stroke, she  had  to  be  interned  in  an 
Asylum,  as  a hopeless  case.  That  was  in 
1906.  At  the  time  handprints  were  taken 
which  showed  the  head  line  bearing  all  the 
signs  of  profound  melancholia;  drooping  at 
a sharp  and  deep  angle,  reaching  almost  the 
base  of  the  palm. 

By  patient  and  careful  training  a special- 
ist in  mental  diseases  brought  her  back 
thru  the  judicial  use  of  the  power  of  sug- 
gestion. But  it  took  no  less  than  five  years. 
In  1911  she  left  the  Asylum  and  was  ad- 
vised by  the  writer  to  take  up  a course  of 
nursing  in  one  of  the  largest  hospitals  in 
London.  Not  only  did  she  pass  all  her 
“exams”  in  a brilliant  fashion  in  the  record 
time  of  ten  months,  but  she  also  won  hon- 
ors besides.  She  had  never  been  capable  of 
earning  a cent  before  that  time ; but  to-day 
she  supports  a whole  family  on_  the  income 
she  derives  from  nursing  the  sick. 

On  the  handprint  which  was  taken  late  in 
1912,  the  head  line,  which  recorded  the  ail- 
ment, changed  its  course  entirely.  From 
slanting  downward  it  became  straight  and 
even  grew  much  longer.  The  smaller  lines 
have  also  grown  accordingly,  becoming 
firmer,  straighter,  more  direct,  while  the 
whole  aspect  of  the  hand  appeared  decided- 
ly healthier.  Thus  while  the  mind  was  ill, 
the  lines  of  her  hands  exprest  its  conditions. 
As  her  Mind  felt,  every  cell  of  her  organ- 
ism reflected  its  thoughts  and  impulses, 
which  became  registered  as  it  vvere,  upon 
the  outer  surface  of  the  organism.  And 
when  the  Will  became  stronger  and  normal 
once  more,  when  “Mind  ruled  over  Matter, 
creating  harmony  within  it,  the  whole  body 
responded.  The  lines  in  the  Hand  changed. 
It  was  a remarkable  phenomenon,  and  al- 
most unbelievable  were  it  not  for  the  facts. 

Yet,  nearly  two  thousand  years  ago  the 
scribe  from  the  Orient  was  caused  to  write ; 
“And  he  causeth  all,  both  small  and  great, 
rich  and  poor,  free  and  bond,  to  receive 
a mark  in  their  right  hand,  and  on  there 
forehead.”  Revelations,  chapter  xiii,  16. 

Truly  we  must  admit  that  the  ways  of 
Nature  are  both  subtle  and  mysterious— 
notwithstanding  the  advancement  of 
Science. 


4'*  Voice  Thrower  10c 

fe  Learn  to  throw  your  voice  into  a . 
i'CfP  TRUNK,  under  the  bed,  out  in  the  hall  I 
■ or  anywhere.  Lots  of  FUN  fooling  the 
Teacher,  Janitor,  Policeman,  Parents, 
Neighbors,  or  Friends. 

THE  VENTRILO 

I is  a little  instrument  that  fits  into  the  mouth  out 
i of  sight.  BOYS  or  GIRLS  can  use  it  in  con- 
> junction  with  the  above  for  imitating  birds  and 
animals.  Never  fails.  A 32-page  book  on  Ven- 
triloquism sent  with  the  Ventrilo  for  10  cents. 

NEW  FORD  JOKE  BOOK  1920 

All  the  latest  jokes  on  the  Ford  auto.  Hundreds  of  them, 
and  all  good  ones.  Spring  a new  one  on  your  neighlwrs. 

Large  book  with  cover 
by  mail,  lOc 


ROGEN  X-RAY 

Price  12  cents 


want. 


: HERE,  BOYS,  is 
just  what  you 
With  this  instru- 


ment you  can  apparently  see  the 
bones  in  your  fingers.  Think  of  the  fun  you  can 
have  with  it.  Sample  by  mail,  TWELVE  CENTS. 

SKULL  RING 

Here  is  a handsome,  up-to-date 
Ring,  representing  a Skull  and  ■ 
Cross-bones.  Has  stones  in  the 
eyes  and  looks  something  fright-  /; 
ful.  Women  won't  like  it,  but 
for  men  or  boys  it  is  a great 
novelty.  Sample,  by  mail.  15c. 

Gee  ! What  a Wad  ! 

This  is  STAGE  MONEY 

Looks  like  the  GENUINE 
STUFF.  Some  Green  backs  and 
some  Yellow  backs.  Create  a 
BIG  sensation  among  your 
friends.  The  girls  will  all  be 
after  you  when  they  see  the 
wad.  BIG  roll  of  15  pieces  by  u 
mail.  10  cents.  t, 

ENCHANTED  BARREL  t 

The  Most  Wonderful  Pocket  Trick  Made  - i' 
CHANGE  A CENT  INTO  A DIME  / 

Ask  your  friend  to  drop  a dime  in  the  barrel. 
When  he  takes  it  out.  Behold!  It  is  a CENT. 

You  make  9 cents  every  time  you  fool  them, 
Never  falls.  They  cannot  get  on  to  it.  19^^  f. 
Sample  barrel,  with  directions,  only....  i: 

Hindoo  Flower  Pot  Trick  f; 

You  hiive  all  heard  of  the  great  Hindoo 
trick  (making  a plant  grow  out  of  a 
flower  pot  right  in  front  of  an  audience). 
This  trick  has  puzzled  the  whole  world 
for  years  until  an  old  Hindoo  fakir  gave 
it  away.  We  send  the  whole  outfit  by 
mail  with  full  instructions  for  15  cents. 

BIG  VALUE  for  10  Cts. 

6 Songs,  words  and  music;  25 
Pictures  Pretty  Girls ; 40  Ways  to 
Make  Money ; 1 Magic  Book ; 1 
Book  Letter  Writing;  1 Dream  Book 
and  Fortune  Teller;  1 Cook  Book; 

1 Baseball  Book,  giving  rules  for 
games;  1 Toy  Maker  Book;  Lan- 
guage of  Flowers ; 1 Morse  Tele- 
graph Alphabet ; 12  Chemical  Ex- 
periments ; Magic  Age  Table ; Great 

North  Pole  Game  ; 100  Conundrums  ; 

5 Puzzles;  12  Games;  30  Verses  for  Autograph  Albums. 

All  the  above  by  mail  for  lOc. 

Trumpet  in  Handkerchief 

The  Trumpet  in  the  Handkerchief 
has  come  to  torment  us.  It  is  a 
startler.  A small  metal  trumpet 
is  ingeniously  concealed  in  a 
handkerchief.  On  meeting  your 
friends,  after  chatting  awhile,  you 
take  out  this  handkerchief  and 
blow  your  nose.  It’s  like  a sudden  clap  of  thunder!  The 
ladies  scream,  and  your  male  friends  will  think  they  heard 
tliB  whistle  of  a steam  engine.  You  can  blame  the  hideous 
noise  to  your  having  a very  bad  cold,  and  keep  the  fun 
up  as  long  as  you  like.  Price  lOc,  3 for  25  cents,  by  mail. 


ALLEN  0 U T L AWS 


A new  illustrated  book  in  42  chap- 
ters. Tells  the  provocation  that  led 
up  to  the  most  daring  gun  fight  on 
record,  where  they  shoot  the  Judge 
sheriff.  States  attorney.  3 Jurors, 
and  8 others  in  the  Hillsville  Court 
Room.  All  crimes  have  a woman 
back  of  it,  and  BOYS,  this  one  is 
worth  reading.  Large  bound  book 
in  plain  wrapper  for  TEN  Cents. 


Any  of  the  above  Mailed  with  Catalog 


ROYAL  NOVELTY  COIV3PANY 

419  East  Ave.  South  Norwalk.  Conn. 
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Listen  to  the  Voice  of  Experience 

Be  a Pride  to  your  Sex, 
Become  a Matyseker — 
that  means — an  E0icient, 
Strong  Man 

ADMIRATION  always  follows 
the  robust,  graceful,  and  alert 
man.  Pity  trails  behind  the 
weakling  because  his  failing 
strength  is  not  sufficient  to 
carry  him  over  the  obstacles 
that  obstruct  every  man’s  path 
to  progress.  Do  you  belong  to 
the  REAL  MAN  set — the  domi- 
nant class  of  successful  people; 
or  are  you  among  the  sickly, 
flat-chested,  weak-legged,  and 
nervous  — the  insignificant 
class,  that,  instead  of  living, 
just  merely  exist  and  manage 
to  breathe?  NO  MATTER  what 
your  position,  environment, 
physical  and  mental  develop- 
ment now  is,  you  are  being 
given  a wonderful  chance  to 
get  more  satisfaction  out  of 
yourself,  by  this 

Amazing  Opportunity 
for  Greater  Strength ! 

Prof.  Matysek,  the  man  who, 
years  ago,  having  resolved  to 
become  healthy,  strong,  and 
highly  developed,  has  experi- 
mented and  trained  himself  un- 
til he  is  ranked  among  the 
strongest  men  in  the  world. 
He,  in  order  to  accomplish  this, 
has  been  SECRETLY  PRAC- 
TICING ON  HIS  “BODY-BEAU- 
TIFUL"  MAKER.  It  is 

Matysek’s  Muscle  Control  Course,  the  Surest  and  Quickest  “Muscle 
Bulging  Out’’  Stimulant.  A System  of  Exercises  That  Produces  Really 
Athletic  Men  with  Graceful  Outlines  Full  of  Strong  Personality. 

These  Muscle  Control  exercises  aid  me  in  performing  the  many  herculean  feats  that 
hold  all  the  so-called  strong  men  DEAF  from  accepting  my  open  challenge  to  the  world’s 
best.  Yes,  my  Physical  Culture  Friend,  these  exercises  are  the  CHIEF  SECRET  of  why 
1 am  growing  despite  my  age,  day  after  day,  stronger  and  better  developed,  as  well.  Do 
you  blame  me  for  offering  to  acquaint  you  with  such  progress  making  exercises  that  will 
bring  forth  the  maximum  results  you  are  after  and  NOW  are  within  your  easy  reach? 

MATYSEK’S  MUSCLE  CONTROL  COURSE  CONSISTS  OF 

Two  handsomely  finished  charts  containing  twenty-one  beautifully  produced  pictures  of 
myself,  many  of  decidedly  larger  size  than  the  above  specimen,  showing  every  detail  as 
to  how  to  perform  the  movements  with  absolute  correctness.  The  instructions  are 
"straight  from  the  shoulder”  such  as  only  an  expert  who  went  thru  the  mill  himself  could 
ever  possibly  produce.  The  following  is  but  a part  of  what  is  embraced  in  the  course: 


Antoni  Matysek,  the  muscular  phenomenon,  the  man  who  is 
ottering  to  piace  you  on  the  energetic  strong  man  map.  When 
you  find  your  place  on  this  map,  you  will  always  be  full  of  pep, 
ambition  and  joy.  You  wili  be  a real  man! 


By  JOHN  DeQUER  I 

{Continued  from  page  726)  I 
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aporizing  and,  we  must  believe,  their  ulti- 
late  electrizing  and  etherizing  points.  Of 
Durse,  matter  ceases  to  exist  the  moment 
s atoms  are  resolved  into  their  component 
lectrons. 

“Now  speaking  of  the  descending  scale, 
■e  know  that  certain  gases  liquefy  at  a 
amparatively  high  temperature,  while 
thers  resist  liquefaction  to  a degree  far 
elow  the  greatest  terrestrial  cold.  ' They 
m only  be  rendered  fluid  by  suitably  de- 
ised  and  powerful  apparatus.  But  to  say, 
lat  because  we  have  not  succeeded  in  solidi- 
?ing  certain  gases,  it  is  therefore  impos- 
ble,  would  be  evident  folly.  One  might  as 
ell  have  argued  twenty  years  ago,  as  many 
id,  that  the  aeroplane  was  impossible  be- 
luse  Professor  Langley’s  device  fell  into 
le  Potomac.  All  that  was  needed  to  make 
angley’s  machine  fly  was  a light,  and,  at 
le  same  time,  powerful,  engine.  And  all 
lat  is  needed  to  solidify  liquid  air  is  a de- 
ce  of  suitable  construction.  There  may, 
?wever,  be  atoms  of  the  Argon  and  Kryp- 
in  type  which  can  be  neither  liquefied  nor 
ilidified,  because  their  structure  is  such 
ley  have  no  combining  power.  There  may 
so  be  atoms  which  cannot  be  reduced  be- 
w the  liquid  state,  which  only  proves  that 
ley  must  have  a certain  valency  before 
ley  can  function  as  solids  or  liquids.  It 
in  be  mathematically  demonstrated,  from 
cperimentally  verified  data,  that  if  we  re- 
ice  temperature  far  enough  we  will  come 
i a point  of  absolute  zero,  or  what  may  be 
rmed,  the  perfect  absence  of  heat.  At 
is  point  all  molecular  motion,  and  hence 
1 corresponding  phenomena,  must  stop.  In 
e year  1812  the  philosopher  Davy  gave 
i the  clue  to  this  conclusion,  when  he 
)inted  out  that  the  laws  governing  heat 
id  motion  were  the  same.  Since  then  it 
IS  been  demonstrated  that  absolute  cold 
ould  be  attained  at  two  hundred  and 
;venty-five  degrees  below  zero  Centigrade. 
7e  can  hardly  imagine  what  would  happen 
, in  our  experiments,  we  could  reach  this 
igree  of  cold.” 

He  leaned  forward  in  his  chair  and  looked 
me  fixedly.  “Now  can  you  imagine  what 
is  would  mean,  this  cessation  of  all  such 
otion,  if  it  could  happen  to  a planet?”  he 
;ked,  as  if  eager  to  impress  me  with  the 
ill  weight  of  his  statement. 

I replied  that  I had  not  the  faintest  idea 
ccept  that  which  I had  gathered  from  his 
atement,  that  at  that  point  all  phenomena 
ould  cease,  and  consequently  such  a planet 
ould  instantaneously  pass  into  ether. 

“I  think  it  was  Professor  Michelson  who 
•id  that  if  we  could  shoot  a bullet  at  the 
leed  of  light,  it  would  itself  be  turned  into 
jht,  imparting  life  instead  of  death.  It  is 
well-known  fact  that  bodies  reduce  in 
ass  in  proportion  to  the  rate  of  their  mo- 
rn. This  is  but  another  way  of  saying 
at  matter  comes  into,  and  goes  out  of,  ex- 
tence  within  a circumscribed  range  of  that 
bratory  activity  we  call  heat,  below  and 
)Ove  which  there  can  be  no  material  ex- 
tence. 

“Only  a few  years  ago  we  looked  upon 
e atoms  as  the  ultimate  units  of  matter — 
indivisible  entities.  Now  we  know  that 
le  were  mistaken.  We  realize  that  matter 
I a condition  produced  by  forces  which  at 
at  time  were  entirely  beyond  our  knowl- 
Ige.  Matter  may  now  be  defined  as  the 
anifestation  of  cosmic  force,  which  offers 
sistance  to  our  senses  in  the  form  of 
lids,  liquids,  and  gases. 


How  To — quickly  make  respond  the  inac- 
tive bowels. 

How  To — easily  correct  the  rounded  shoul- 
ders. 

How  To — in  no  time  expel  the  bothering 
gas  out  of  the  stomach. 

How  To — promptly  chase  away  the  stale- 
ness of  the  body. 


How  To — strengthen  the  nerves  and  inter- 
nal organs. 

How  To — control  every  muscle  of  your 
body — make  them  roll  like  the  waves. 

How  To — store  up  energy  for  feats  of 
strength. 


Other  subjects  of  the  course:  Complete  relaxation  and  contraction — Effective  breath- 
ing— The  best  way  to  arouse  your  inactive  nerves — Creation  of  better  blood  cir- 
culation— Easiest  way  to  increase  your  chest  circumference — The  famous  shoulder  blade 
control — How  to  thicken  the  shoulders — How  to  learn  the  art  of  making  your  shoulders 

supple  from  only  three  days’  practice — Development  and  control  of  the  neck  muscles 

Spreading  of  the  back — Depression  of  the  abdominal  muscles  and  wall — Control  of  the 
Pectoralis  (chest  muscles)  the  biceps,  triceps,  thighs,  calf  and  all  other  muscles — How 
to  train  the  abdominal  regions  to  be  immune  from  rupture — How  to  master  correct 
posture — Simple  yet  positive  cure  for  insomnia — How  to  pose  for  good  pictures — Advan- 
tages of  perfect  co-ordination  of  muscles  and  mind  thru  concentration  which  brings 
success  and  all  the  good  things  that  go  with  it,  and  many  other  vital  pointers  you  need 
every  day  too  numerous  to  mention. 

Let  My  Muscle  Control  Elxercises  Mold  Muscle  on  You  Quickly  and  Solidly ! 

Only  ten  minutes  a day,  in  the  privacy  of  your  own  room,  solves  any  case.  From  my 
own  experience,  as  well  as  the  very  large  number  of  pupils  that  1 have  successfully  aided, 
1 know  that  in  less  than  five  days  your  muscles  must  respond,  and  bulge  out  to  a most 
surprising  extent.  If  you  are  already  training  on  some  good  “system”  these  Muscle 
Control  Exercises  will  force  your  progress  to  be  100%  fasterl  If,  however,  you  do  not 

exercise,  then  for  your  own  sake  and  happiness,  start  building  yourself  up  into  a real 

man.  Do  not  merely  drag  on- — make  your  life  worth  living. 

It  is  My  Sincere  Wish  to  Assist  Every  Reader  of  “Science  & Invention’’ 
to  Get  Readly  Strong 

For  this  reason,  tliis  Muscle  Control  Course  is  being  offered  you  for  a limited  time  at  such  a trifline 
Iirice  that  YOU  CAN  WELL  AFFORD  IT.  Costs  but  $2.00.  I GUARANTEE  QUICK  RESULTS  AND 
ABSOLUTE  SATISFACTION  OR  MONEY  BACK.  MY  HONEST  REPUTATION  PROVES  THAT  I AM 
NO  QUACK.  COME  THEN,  MY  FRIEND,  WHEN  I AM  REACHING  OUT  TO  HELP  YOU!  I will  place 
you  on  the  real  road;  I will  show  you  the  main  secret  that  helped  me  to  get  what  I longed  tor  and  now 

certainly  possess.  In  addition  to  this  Muscle  Control  Course,  you  have  the  privilege  to  ask  any  questions 

pertaining  to  your  physical  training;  to  these  I will  gladly  reply,  giving  you  personal  attention.  This  favor 
alone  is  worth  the  $2.00  I ask.  Matysek’s  Muscle  Control  will  do  wonders  for  you.  You  will  be  the  envy 
of  your  friends.  Learn  how  to  get  the  most  out  of  yourself.  It  is  easy.  GET  STARTED  RIGHT  NOW! 
Simply  tear  off  the  coupon  below,  mail  with  but  $2,00,  and  leave  the  rest  to  me. 

Prof.  Matysek  — 523  North  Charles  Street,  Dept.  400  — Baltimore,  Md. 

— * — Detach  and  mail  NOW  while  it  is  on  your  mind  — — m 

PROF  MATYSFIC  muscle  control  department 

* • IVl^  1 1 523  North  Charles  Street,  Dept.  400,  BALTIMORE,  MD. 

I want  bulging  muscles  and  yet  I want  them  to  have  fine  outlines.  I desire  to  increase  my  strength  my 
internal  activity,  my  energy.  I want  to  be  more  than  I am  now  and  I want  to  achieve  my  "chief  aim"  in 
a short  and  efficient  manner.  For  these  reasons  send  me  your  wonderful  Muscle  Control  Course  illustrated 
with  21  high-grade  pictures  of  yourself.  If  I am  not  completely  satisfied  my  money  will  be  DioniDtlv 
refunded. 


Write  name  and  address  plainly 
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Be  a Draftsman! 

Make  $40  to  $100  a WEEK 

Your  name  and  address  on  the  coupon  brings  this 
great  Cyclopedia  of  Drawing  without  a penny  down. 

Pay  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a low  price  “school  set”  of  draw* 
ing  instruments,  obtainable  at  any  store,  a man  can 
become  master  of  drawing  and  earn  $40  tosiooweekly. 
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“We  have  followed  matter  into  absolute 
zero  where  we  believe  it  must  cease  to  ex- 
ist. We  have  also  followed  it  upward  to 
where  it  vanishes  beyond  the  range  of  our 
sense,  which  fills  the  entire  expanse  of  the 
of  the  great  abyss  from  which  rises  all 
phenomena,  and  into  which  all  phenomena 
descends.  Into  this  abyss  we  cannot  go, 
but  we  may  learn  something  of  what  it 
contains  by  observing  that  which  comes 
from  it.  And  that  to  which  the  abyss 
gives  birth  leads  us  irresistibly  to  the  con- 
clusion that  all  phenomena,  whether  radiant, 
gaseous,  liquid  or  solid,  arise  from  that 
substance  which,  for  want  of  a better  name, 
we  call  the  ether.  We  must  take  it  for 
granted  that  such  an  essence  exists,  or  phe- 
nomena are  entirely  unexplainable  in  the 
present  state  of  our  knowledge.”  Once 
more  he  paused  while  he  chewed  the  butt 
of  his  cigar.  “Yes,”  he  continued,  leaning 
back  in  his  chair  and  resting  his  feet  upon 
his  desk,  “w.e  will  have  to  think  of  the 
ether  as  a non-particulate,  all  pervading  es- 
sence, which  fills  the  entire  expanse  of  the 
universe,  and  that  it  fills  this  immensity  at 
different  densities,  thereby  giving  rise  to  the 
phenomena  of  motion  from  higher  to  lower 
potential.  Such  motion  is  only  limited  by 
the  resistance  it  encounters,  and  etherial  re- 
sistance has  thus  far  not  been  discovered, 
except  where  the  ether  whirls  into  vortices, 
called  electrons. 

■‘‘Electrons  are  believed  to  he  of  two 
kinds,  called  positive  and  negative,  but  this 
is  by  no  means  certain ; in  fact,  I believe, 
the  theory  will  ultimately  be  discarded.  We 
do  know,  however,  that  when  electrons  are 
once  formed  and  suitable  conditions  arise, 
they  have  the  power  of  aggregating  them- 
selves into  atoms,  or  it  may  be  that,  due 
to  the  fact  that  they  are  resistant  to  the 
ether,  they  are  prest  into  atoms  of  differ- 
ent volume  and  design  which,  when  the 
range  of  vibration  is  further  reduced,  tend 
to  form  gases,  liquids,  and  solids,  such  as 
gold,  silver,  lead,  copper,  carbon,  zinc,  bis- 
muth nitrogen,  argon,  and  so  forth.  Elec- 
trons when  not  symmetrized  into  atoms,  but 
moving  freely  among  them,  give  rise  to  the 
phenomena  we  call  electrical  or  electro- 
magnetic. 

“Electro-magnetism  does  more  than  turn 
motors  and  lift  iron.  As  early  as  1867 
James  Clerk  Maxwell,  a celebrated  English 
mathematician,  proved  that  solar  light  was 
an  electro-magnetic  phenomena,  and  twenty 
years  later  Heinrich  Hertz,  a German 
physicist,  verified  Maxwell’s  contention  ex- 
perimentally. It  is  now  well  known  that 
magnetism,  electricity,  light  and  heat,  are 
inter-convertible.  At  base  everything  is 
etherial. 

“Matter  then,  may  be  re-defined  as  an 
aggregate  of  interlocking  electrons,  and 
electricity  as  electrons  in  a state  of  free- 
dom, moving  among,  and  acting  upon,  mat- 
ter. An  atom  to  which  an  additional  elec- 
tron has  attached  itself,  becomes  an  ion, 
and  according  to  Faraday,  gives  rise  to  the 
phenomena  of  electrolysis. 

“Thus  we  can  no  longer  say  that  we  do 
not  know  what  electricity  is,  altho  our 
knowledge  is  still  far  from  perfect.  We 
know  that  it  manifests  itself  to  us  as  swarms 
of  electrons  penetrating  the  inter-atomic  and 
inter-molecular  spaces  of  matter.  We 
know  that  certain  substances  resist  them 
more  than  others,  probably  due  to  the  na- 
ture of  their  atomic  structure,  or  their 
molecular  combination. 

“Why  have  I said  all  this?  It  is  simply 
to  prepare  the  way  for  a re-definition  of 
electricity.  We  shall  call  it  proto-matter 
and  consider  it  as  a sort  of  half-way  point 
on  the  way  from  ether  to  the  concrete.” 

Here  I interrupted  the  Doctor  to  ask 
what  place  in  his  scheme  he  accorded  to 
magnetism,  and  he  answered ; “Magnetism 
may  he  called  proto-electricity,  or  ether  in 
motion.  It  may  be  that  the  magnetic  field 
accompanying  electric  currents  is  simply  a 
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disturbance  in  the  ether  due  to  the  passage 
of  electrons  thru  the  conductor,  something 
analogous  to  the  wake  behind  a boat.  As 
early  as  1822,  the  Danish  philosopher  Oer- 
sted discovered  that  wherever  an  electric 
current  flowed  in  a closed  circuit,  a mag- 
netic field  developed  at  right  angles  to  the 
direction  of  charge.  Forty  years  later, 
Faraday  discovered  the  complementary  fact 
that  whenever  a wire  was  moved  rapidly 
in  a magnetic  field  an  electric  current  was 
,set  up  in  it.  Magnetism  and  electricity  are 
inter-related  phenomena,  but  that  is  not  say- 
ing they  are  identical.  The  statement  ‘mag- 
netism is  electricity  in  rotation,’  as  found 
in  certain  text  books,  will  never  do,  nor 
will  anything  like  it  do.  Magnetism  is  elec- 
tricity in  much  the  same  way  that  ice  is 
water.  To  change  ice  into  water  we  must 
apply  heat  and  to  turn  magnetism  into  elec- 
tricity we  must  apply  motion ; and  as  I have 
already  said,  the  laws  underlying  heat  and 
motion  are  the  same.  It  is  the  cutting  of 
the  magnetic  lines  of  force  which  sets  the 
ether  whirling,  thereby  forming  the  elec- 
trons. 


“Faraday  made  his  first  electrical  machine 
by  placing  his  discs  east  and  west  so  as  to 
cut  the  lines  of  force  in  the  magnetic  field 
of  the  earth,  but  he  soon  discovered  that 
electro-magnets  were  even  more  efficient 
than  the  terrestrial  product. 

“Notwithstanding  Einstein  and  the  other 
physicists  who  tend  to  ignore  it,  we  must 
consider  that  the  ether  is  a fact  in  nature ; 
that  it  is  the  matrix  of  all  phenomena.  Its 
motion  is  magnetism,  its  eddies  are  elec- 
trons which,  when  grouped  together,  pos- 
sibly by  the  pressure  of  the  circumambient 
ether,  forms  the  atoms  of  the  eighty  to 
ininety  elements  known  to  science.  We  must 
Inot  forget  that  atoms  differ  according  to 
Itheir  weight,  which  in  turn  is  due  to  the 
number  of  electrons  concentrated  in  them. 
(The  difference  between  hydrogen,  which  is 
!|the  lightest,  and  radium,  which  is  probably 
the  heaviest  element  is  not  one  of  sub- 
stance but  of  number.  The  electrons  in  all 
|the  elements  are  the  same,  but  their  num- 
jbers  differ,  and  it  is  this  which  gives  rise 
to  their  different  characteristics.  The 
^temperature  needed  to  liquefy  or  solidify 
[elements  depends  upon  the  volume  and 
jptructure  of  the  particular  atom  under  con- 
!|5ideration. 

i “I  tell  you  all  this,  simply  to  re-inforce 
;,my  definition  of  matter  as  an  ethereal  mani- 
festation dependent  on  temperature.  Tem- 
perature is  due  to  atomic  or  molecular 
oscillations  within  the  masses  of  matter 
regardless  of  their  state.  It  is  a measure 
pf  the  inter-molecular  activity  taking  place 
in  any  given  mass  of  matter.  Temperature 
is_  the  result  of  work  done.  It  makes  no 
■difference  whether  due  to  a blow  of  a ham- 
mer, to  the  friction  of  bodies  moving  in 
icontact,  or  to  chemical  reactions  splitting 
,up  molecules  and  forming  new  combina- 
ijtions,  as  when  lime  is  slaked,  or  to  the 
[movement  of  electrons  thru  an  imperfect 
conductor,  as  in  an  electric  heater.  What- 
ever increases  the  oscillatory  activity  of  the 
atoms  in  any  mass  must  of  necessity  in- 
crease its  temperature.  The  fact  that  all 
bodies  expand  under  the  influence  of  heat  is 
an  evidence  that  when  heat  is  applied  their 
[molecules  or  atoms  are  forced  apart,  giv- 
|ing  rise  to  the  phenomena  of  expansion. 

“Heat  then  may  be  defined  as  a rate  of 
atomic  or  molecular  vibration  consequent 
upon  the  application  to,  or  liberation  of, 
imergy.  Heat  is  a mode  of  motion  and 
temperature  a measure  of  that  motion. 

I But  our  foundation  for  considering  the 
phenomena  of  life  is  not  yet  laid.  The 
saying  of  certain  Indians,  that  the  sun  is 
-heir  father  and  the  earth  their  mother,  is 
jCeally  more  than  a figure  of  speech.  The 
earth  may  be  considered  as  a mammoth 
conductor  of  electricity,  being , constantly 
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energized  by  the  sun,  which  subjects  it  to  a 
continuous  bombardment  of  electrons,  caus- 
ing a magnetic  field  to  flow  from  the  equator 
to  the  poles.  It  is  my  belief  that  this  mag- 
netic field  of  the  earth  makes  life  phe- 
nomena possible. 

“Major  General  George  O.  Squire’s  dis- 
covery that  the  electro-magnetic  waves  set 
up  by  our  radio  stations  can  be  reproduced 
again  from  living  trees  thousands  of  miles 
away,  proves  to  me  that  the  protoplasm  of 
trees  is  resistant  to  electro-magnetic  dis- 
turbances. Now,  if  the  protoplasm  of  the 
trees  is  affected  by  movement  in  the  earth’s 
magnetism,  is  it  too  much  to  conceive  that 
the  fast  circulating  and  electricity  conduct- 
ing blood  of  living  animals  may  be  an  ef- 
ficient transformer  of  terrestrial  magnetism 
into  vital  energy?  I say  ir  is.’’ 

I looked  at  him  curiously — I could  not 
help  it.  I had  always  considered  life  as  a 
purely  physical  and  chemical  phenomena, 
so  that  to  hear  him  say  that  this  apparently 
insignificant  force  which  draws  the  com- 
pass needle  to  the  north,  was  in  fact  the  ful- 
crum of  our  existence,  appeared  to  me,  to 
say  the  least,  rather  startling. 

But  Dr.  Pringle  divined  my  attitude.  “I 
know  you  consider  my  hypothesis  a little 
wild.  I suppose  that  you,  like  many  other 
young  fellows  have  been  fed  up  on  the 
eighty-point  monism  of  the  last  century. 
I realize  that  biology  and  radio-activity 
have  not  yet  coalesced.  Medicine  is  not  a 
science  but  a tradition.  It  is  hardly  right 
to  call  it  an  art.  Life  must  be  studied  in 
the  living,  instead  of,  as  is  too  often  the 
case,  in  the  dead.  Professor  Loeb,  in  his 
“Mechanistic  Conception”  I believe,  was 
playing  on  the  edge  of  a great  discovery, 
especially  when  he  experimented  on  the 
heliotropism,  that  is,  light  sensitiveness,  of 
the  lower  organisms.  He  proved  that  sun- 
light had  a powerful  influence  upon  the  de- 
velopment and  conduct  of  these  organisms. 
Light,  as  we  have  known  since  the  days  of 
Maxwell,  is  a form  of  electro-magnetic 
energy.  Now  it  is  my  opinion  that  living 
things  may  be  defined  as  mechanical  organ- 
isms for  trans-forming  the  solar  radiations 
and  the  magnetic  energy  of  the  earth’s  field 
into  the  kinetic  energy  found  in  living 
things.  The  probable  difference  between 
plants  and  animals  may  be  that  one  thrives 
on  radiant,  and  the  other  on  magnetic, 
energy. 

“Plant  life  can  be  explained  _ by  solar 
energy,  and  so  could  animal  life,  if  it  were 
not  for  the  fact  that  many  species  will 
survive  the  long  nights  of  the  arctic,  and 
persist  for  ages  in  the  depths  of  caves 
where  the  sunlight  cannot  penetrate.  We 
know  that  we  can  insulate  any  living  thing 
from  light,  but  we  cannot  insulate  against 
magnetism.  It  appears  to  me  as  an  un- 
avoidable conclusion,  that  the  earth’s  mag- 
netism is  the  ever  available  source  of  ani- 
mal power.  Animals  receive  their  strength 
by  a process  not  different  from  that  which 
obtains  in  our  dynamos.  The  circulation  of 
the  blood,  which  is  a conductor,  in  the  mag- 
netic field  of  the  earth,  gives  rise  to  electric 
currents  which,  functioning  thru  the  var- 
ious organs,  gives  rise  to  the  phenomena 
of  digestion,  assimilation,  secretion,  loco- 
motion, reproduction  and  sensation,  in  a 
way  not  essentially  different  to  that  by 
which  an  electric  dynamo  produces  heat, 
light,  sound,  power  and  electrolysis.  I may 
be  wrong,  but  I cannot  help  believing  that 
the  nine  fundamental  characteristics  of  pro- 
toplasm can  all  be  explained  by  the  known 
lazus  of  electricity. 

“Remember  that  the  smallest  granule  of 
protoplasm  shows  unceasing  movement 
within  it,  and  also  remember  that  the  sub- 
stance is  an  electrical  conductor.  Again, 
remember  that  it  lies  in  the  magnetic  field 
of  the  earth  and,  keeping  these  facts  in 
mind,  do  not  forget  Faraday’s  law,  that 
wherever  a conductor  moves  in  a magnetic 
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field,  an  electric  current  is  set  up  in  it.  I 
[!  sometimes  fancy  that  life  has  its  origin  in 
[Brownian  movements,  set  up  in  suitably 
lionized  chemical  compounds  which,  by  some 
chance,  were  set  into  the  necessary  move- 
iment  of  living  matter.  This,  when  acted 
[upon  by  the  electro-magnetic  waves  of  solar 
[light,  gave  rise  to  the  first  protoplasm.  It 
may  be  that  this  only  happened  once  in  the 
earth’s  history,  away  back  in  the  childhood 
of  the  world,  and  again,  it  may  have  hap- 
pened thousands  of  times ; may  be  happen- 
ing to-day.  It  makes  no  difference.  A self 
dividing  granule  of  protoplasm  once  started 
in  the  paleozoic  seas  was  powerful  enough 
to  become  the  ‘Eva,’  that  is,  the  mother  of 
all  living.” 

He  spoke  with  a quiet  dignity  and  a won- 
derful depth  of  expression  which  gave  one 
the  feeling  that  this  man  was  very  sure  of 
his  ground.  Rising  from  his  chair,  he  said 
“Let  us  go  into  the  laboratory.  I can  ex- 
plain matters  better  where  I have  my  tools.” 

He  led  the  way  down  a flight  of  stairs  and 
into  a large  basement  underneath  the  build- 
ing which  housed  at  once  his  office  and  his 
home.  The  south  side  of  his  room,  be- 
tween the  ground  and  main  floor,  was  com- 
posed of  a series  of  windows  as  were  the 
cast  and  west  walls,  only  to  a lesser  degree, 

— the  house  standing  on  a side  hill  which 
sloped  to  the  south.  In  one  corner  of  the 
room  stood  a large  glass  aquarium  and  be- 
fore the  windows  in  the  east  walls  were  a 
great  array  of  potted  plants.  Before  the 
southern  windows  stood  a series  of  bench- 
like tables  loaded  with  experimental  appa- 
ratus. In  the  middle  of  the  room  was  an- 
other table  beside  which  stood  a large  rack 
filled  with,  what  appeared  to  me  to  be,  an 
entangled  mass  of  electrical  devices. 

He  walked  over  to  the  table  which  stood 
near  the  south-west  corner.  Upon  it  stood 
a microscope  among  an  array  of  bottles, 
retorts,  condensers  and  burettes,  as  well  as 
several  little  electric  motors  with  appliances 
for  centrifugation.  He  picked  up  a glass 
and  filled  it  with  water  from  a hydrant  situ- 
ated over  a basin  built  into  the  table.  Next, 
he  took  from  a box  a small  quantity  of 
grayish  powder  which  he  dropt  into  the 
water,  stirring  it  with  a glass  rod.  This 
made  the  water  slightly  turbid.  Then  he 
placed  a drop  of  this  liquid  on  a glass  slide 
and  put  it  under  the  lens  of  his  microscope. 
Adjusting  the  instrument  to  his  sight  he 
said  “Look  at  this.” 

I looked  and,  to  my  surprise,  saw  literally 
swarms  of  tiny  particles  dance  madly  to  and 
fro.  I asked  him  how  long  this  movement 
would  last  if  left  undisturbed  and  he  an- 
swered that  if  the  fluid  would  not  evapor- 
ate the  movement  would  go  on  forever. 

“It  is  the  Brownian  movement,”  he  ex- 
plained. “It  was  first  seen  in  1827  by  an 
English  botanist  named  Robert  Brown.  It 
is  a purely  mechanical  movement,  possibly 
typical  of  the  molecular  movement  going  on 
in  the  masses  of  matter.” 

He  broke  a small  twig  from  a potted 
plant  and  made  a very  minute  cross  section 
of  its  stem.  This  he  mounted  on  a slide 
and,  after  treating  it  with  some  kind  of  a 
stain,  he  again  focussed  the  instrument. 

“Now,  look  at  this,”  said  he.  “Notice  how 
it  differs  from  the  mere  random  action  of 
the  Brownian  movement.” 

I looked  again.  There  was  no  doubt  the 
movement  here  was  different  from  that 
which  I had  seen  in  the  drop  of  turbid 
liquid.  Within  the  cross-section  of  the  glass 
there  were  numerous  small  globules  and  in 
these,  tiny  granules  seemed  to  follow  one 
another  like  links  in  a chain.  They  moved 
in  circular  motion,  myriads  of  them  in  each 
little  sphere.  The  cross-section  of  the 
plant  remained  one  of  a highly  complicated 
machine  in  motion.  The  Doctor  explained 
that  this  movement  was  the  rotary  action  of 
granules  within  the  protoplasmic  cells.  “Tlji^ 
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Own  a Genuine  Moving  Picture  Machine 

Here’s  what  you’ve  always  wanted — a genuine  MOVING  PIC- 
TURE MACHINE— a machine  that  uses  STANDARD  FILM— like 

the  Big-  theatres  show — at  a price  you  can  easily  afford  to  pay.  This  is  the  BIG  opportunity — 
don’t  MISS  it.  Read  every  word,  then  act  quick.  Three  sweii  modeis  to  seiect  from.  Each  the 
best  of  its  kind.  Ail  REAL  moving  picture  machines — not  toys  or  magic  lanterns,  but  REAL 
Movie  Machines,  that  show  the  pictures  on  the  screen.  The  Films  are  supplied  to  us  by  the 
leading  film  companies  in  America,  and  the  sub.iects  include  all  the  LEADING  actors  and 
actresses  that  you  see  and  admire  in  all  the  big  theatres.  The 
"fellers”  and  girls  and  the  grown-ups,  too,  will  sit  spellbound, 
or  roar  with  laughter  at  the  wonderful,  lifelike,  real  movies 
you  can  show  them. 

Three-Reel  Cinematograph 

Here  Is  an  nstonisliing  hiirgain.  Our  latest  Model  Cinematograph  Is  a whirlwind 
value.  At  tlie  price  it  lias  ever.vlhhig  beat  you  ever  heard  of.  TIere  is  a genuine 
Moving  Picture  Machine,  made  entirely  of  metal,  solidly  constrnctetl.  and  put  to- 
cether  by  expert  workmen,  that  you  can  buy  at  a price  that  will  simply  astound  you. 
tt  comes  equipped  with  a SAFIOTY  CARBIDE  Gas  Generator,  and  can  be  used  to 
show  moving  pictures  anywlierc.  The  meclianism  is  so  simple  It  can  be  operaietl  by 
anyone.  Tlie  greatest  value  in  a Genuine  Moving 
Pii’fnre  Machine  ever  ofTerctl  at  the  price.  Think 
of  it!  A genuine  Moving  Picture  Machine,  using 
STANDARD  FILMS,  sliipped  by  express,  cliarges 
I collect,  with  3 REELS  FREE,  for  ONLY  $3.00: 

I or  ,«:Iiim)pd  bv  parcel  post  to  any  address  in  the 
• llul  I world  prepaid  for  $3.25. 

New  Model  Movie  Machine 


Your  Choice  of  Gas  cr  Electric  Light 

This  is  a lieauttful.  liigli-class  Moving  Picture  Machine.  Made  of  sheet  Iron 
base.  Finished  in  idaok  or  baiilesliip  grey  will)  hamlsimic  red  stripe  trimmings, 
substantial  construction.  Size  ISxTVaVo’/^  in.  Vses  STANDARD  FILM  same 
macliincs.  TWO  TYPES — Electric  and  Gas.  Tlie  electric  machine  is  equipped 
and  cord  complete,  ready  to  attach  to  any 
electric  light  socket.  Gas  machine  has  Its  own 
generator  and  makes  its  own  light.  Tlie  gas 
macliine  can  be  used  anywhere  and  will  he 
sent  unless  electric  type  machine  is  specially 
ordered.  Sent  securely  packed  in  special  ship- 
ping case  with  full  iiistruolions,  film,  supply  of 
show  tickets,  etc.,  for  $7.50.  by  express,  or 
$8.00  if  sent  i>y  prepaid  iiarccl  post. 

Keystone  Moviegraph 

Moving  Picture  and  Magic  Lantern  Combined 
A regular  beauty,  all  complete,  reaily  for  you 
to  use  the  minute  it  arrives.  Hang  up  a sheet,  put  on  a reel,  turn  the  crank,  and 
you're  off.  That's  all  llieve  is  to  it.  Made  of  metal  throughout,  witli  iieavy  base  cast- 
ing. Finely  adjusted  mechanism,  easily  operated.  Electric  model  only:  simply  screw  in 
plug  to  your  electric  light  socket  and  you  are  all  ready  for  an. exhibit.  Equipped  to  show 
slides  as  well  as  Real  Moving  Pictures— just  like  the  big  machines.  12x9^Ax6  in. 

Comes  with  3 EXTRA  LONG  STANDARI>  SIZED  FILMS.  3 FINE  LANTERN  r LIDES. 
and  admission  tickets— all  FREE.  A machine  you  will  lie  proud  of.  You  can  have 
endless  fun  and  amusement,  and  MAKIC  MONEY  with  it.  Sent  by  express,  wltli  full 
Instructions  and  extra  long  cord  and  plug,  securely  packed,  for  $12.00;  or  by  parcel 
post,  to  any  address  in  the  world,  for  7oc  extra. 


No.  2 Rewind  Model 


Largest  and  Most  Powerful  Model 

This  is  the  No.  2 Rewind  Model,  with 
equipment  for  unwinding  and  rewinding 
100  to  200  feet  of  film.  The  size  of  the 
macliine  is  6%  x 14  x 19  inches.  It  is  . 

constructed  bn  a wooden  base  6%  x 111^  inches,  which  will  not  scratch  the  fur- 
niture. Electric  model  only,  it  operates  from  any  electric  lighting  circuit.  All  you 
liave  to  do  is  to  screw  in  plug  to  any  electric  light  socket.  It  has  a regulator  so 
that  tlifferent  sized  lamps  may  be  used — electric  socket,  plug  and  six  feet  electric 
lamp  wire  cord,  and  nicUeiled  reflector.  Also  shows  magic  lantern  slides,  with 
this  machine  we  furnisli  a can  of  100  feet  of  film,  three  American-made  Lantern 
Sliiles — subjects  of  which  are  Wilson,  Persliing,  Aeroplanes.  Boy  Scouts.  Charlie 
Chaplin,  .Tiggs,  Comics,  etc..  100  Theatre  Tickets,  guarantee . and  full  directions. 
PRICE  $20.00,  sMpped  by  Express,  or  by  prepaid  parcel  post  to  any  address  In  the 
world  for  $1.00  extra. 


Extra  Films 


EXTRA  FILMS,  i’or  all  our  Machines.  Big  variety  of  subjects,  including  lead- 
ing and  best  known  movie  actors  and  actresses.  Standard  size.  Short  Reels,  Price 
15  cents  each.  Extra  Long  (5  feet).  Price  3 for  $1.00.  Special  100-feet  reels  $2.50 
each.  CHARLIE  CHAFLIN  FILMS.  25c  each;  5-foot  lengths,  60c  each.  Airpostoald. 

LANTERN  SLIDES  for  Keystone  Moviegraph.  American  made.  6 for  75  cents. 
“U-MAK-EM’*  SLIDES.  A special  slide  for  use  with  the  $12.00  and  $20.00 
machine  or  anv  other  machine  with  Lantern  Slide  eouipment.  for  showing  on  the 
screen  atmouncements  such^as  ’.'Please.  Bemove  Your_^ Hat,”  ”No^  Smoking,';^ J "Goodnight.”  sporting  results  and 

even  advertiseruents,  etc. 


Can  be  used  repeatedly.  PRICE  3 for  50  cents  postpaid. 


JOHNSON  SMITH  & CO.,  Dept.  P.M.30  3224  N.  HALSTED  ST.,  CHICAGO 


OUR  GRADUATES 

NOW  WITH 

Independent  Wireless  Telegraph  Co. 
Ship  Owners  Radio  Service 
Radio  Corporation  of  America 
International  Radio  Telegraph  Co. 

U.  S.  Army  Transport  Service 
American  Hawaiian  Line 
United  Fruit  Co.  (Tropical  Radio  Co.) 
Panama  R.  R.  S.  S.  Co. 

Cutting  & Washington  (Mfg.  Co.) 

U.  S.  Shipping  Board 
AND  NUMEROUS  OTHERS 


The  Radio  Operator  aboard  American 
vessels  is  paid  One  Hundred  and  Twenty- 
five  Dollars  ($125.00)  per  month.  Aside 
from  this,  he  is  also  furnished  food  and 
quarters.  He  is  an  officer  of  the  ship  and 
consequently  enjoys  the  privileges  that  go 
with  such  a position. 


Call  or  Write  for  Booklet 

Y.M.C.A. 

RADIO  SCHOOL 

152  East  86th  Street,  New  York  City 


Best  Radio  School 
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Dependable 

Radio 

Apparatus 


A new  Tuner  and  a new  Short  Wave  Set  have  joined  the 
DEPENDABLE  FAMILY 

Catalogue  Mailed  for  10  Cents  in  Stamps 

DORON  BROTHERS  ELECTRICAL  COMPANY 
Hamilton,  Ohio 
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movement  will  go  on  as  long  as  the  essential 
conditions  persist,  and  I believe  that  if  it 
were  possible  to  insulate  this  phenomena 
from  magnetism  that  then  the  motion  we 
just  now  observed  would  cease,  just  as 
effectively  as  if  it  were  broken  up  by  some 
powerful  acid.  But  I must  not  let  you 
forget  that  what  happens  in  the  nni-cell,  or 
in  the  single  granule  of  protoplasm,  also 
happens  in  the  commonwealth  of  cells  we  j 
are  pleased  to  call  organized  beings.” 

He  walked  across  the  room  to  his  aquari-  , 
uin,  and  presently  returned  with  a large, 
living  frog.  Holding  the  web  of  the  crea- 
ture’s foot,  he  showed  me  its  blood  cor- 
puscles trailing  after  one  another  in  per- 
fect chains  through  its  capillary  structures. 
‘‘Like  the  granules,”  said  he,  ‘‘it  looks  as  if 
they  might  be  a sort  of  secondary  generat- 
or,— these  blood  cells.  They  are  cutting 
magnetism,  making  electrons — that’s  the 
business  of  living.  Life  is  tlie  process  of 
generating  that  particular  series  of  electrical 
phenomena  which  enables  an  organism  to 
survive.” 

Returning  his  frog  to  the  aquarium,  he 
walked  over  to  the  table  ,in  the  center  of 
the  room  and  took,  from  the  rack  that 
stood  at  the  other  end  of  it,  a wire  coil, 
which  he  connected  with  an  ordinary  one 
hundred  and  ten  volt  direct  current  circuit. 
"Now,  this  is  the  primary,”  said  he, 
dropping  into  it  a bar  of  iron,  thereby  show- 
ing me  the  power  of  the  electro-magnet 
formed  by  the  circulation  of  the  current  in 
the  coil.  Next  he  cut  off  the  current  and 
withdrew  the  iron  ; it  had  attained  a perma- 
nent magnetism.  He  proved  this  by  pick- 
ing up  with  it  a variety  of  iron  objects 
about  the  table.  Next  he  took  a spool  of 
insulated  wire,  wound  on  a wooden  block 
and  dropt  it  into  the  coil.  Turning  on 
a primary  alternating  current  circuit,  he 
demonstrated  the  induced  current  by  light- 
ing an  electric  lamp  from  the  terminal  ends 
of  the  spool.  ’’Now,”  he  continued,  “do 
you  see  how  this  secondary,  cutting  the  lines 
of  force  generated  by  the  primary,  evolves 
this  induced  current.  Without  motion,  that 
is,  without  the  expenditure  of  energy,  we 
cannot  produce  electricity.”  Picking  up  the 
iron  bar  which  he  had  just  magnetized,  he 
said  “this  is  a magnet,  not  unlike  that  wire 
coil  when  it  is  excited,  but  when  I place  this 
magnet  within  the  coil  it  will  not  give  rise 
to  an  electric  current  except  just  at  the  in- 
stant that  I drop  it  in.”  He  disconnected 
the  coil  from  the  mains,  and  reconnecting 
its  terminals  with  the  wires  of  a galvanom- 
eter, he  bade  me  watch  the  needle.  There 
was  no  doubt  that  when  he  dropt  the  magnet 
thru  the  coil  the  needle  of  the  galvanom- 
eter was  deflected.  But  when  the  magnet 
had  come  to  rest  there  was  no  further  mo- 
tion visible. 

He  seated  himself  upon  a stool  and  fing- 
ered the  instruments  that  laid  upon  the 
table.  “Motion  is  necessary  to  form  elec- 
trons and  when  once  they  are  formed  we 
can  make  them  perform  miracles  by  simply 
varying  their  volume,  pressure  and  fre- 
quency.” 

He  now  proceeded  to  show  me  how,  by 
means  of  electricity,  he  could  separate  com- 
pounds, produce  spectacular  sights  in 
vacuum  tubes,  make  magnets  with  which 
to  bend  streams  of  electrons  from  their 
courses  and  affect  objects  apparently  at  a 
distance ; and  he  remarked  casually  that 
some  day  he  would  devise  an  instrument 
that  would  reveal  man’s  unspoken  thought. 

Returning  to  his  subject,  he  said,  “We 
were  talking  of  the  protoplasmic  granule 
and  of  the  fact  that  it  apparently  had  within 
it  the  physical  requirements  for  generating 
electric  currents.  It  is  significant  that  these 
granules  or  cells  combine  and  organize  to 
form  the  higher  organisms — that  they  de- 
velope  a circulatory  mechanism  carrying  a 
fluid,  the  conducting  power  of  which  is  ca- 
pable of  cutting  the  lines  of  force  in  the 
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Far  Exceeds  the  Supply 


The  New  York  Wireless  Institute  will  make  you  an  operator — AT 
HOME — in  your  spare  time — quickly,  easily  and  thoroughly.  No 
previous  training  or  experience  required.  Our  Home  Study  Course 
has  been  prepared  by  Mr.  L.  R.  Krumm,  Chief  Radio  Inspector, 
Bureau  of  Navigation,  N.  Y.  Radio  experts  able  to  impart  their  practi- 
cal and  technical  knowledge  to  YOU  in  an  easy  to  understand  way, 
will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will 
prove  so  fascinating  that  you  will  be  eager  for  the  next  one.  The 
instruments  furnished  free,  will  make  it  as  easy  to  learn  the  Code 
as  it  was  to  learn  to  talk.  All  you  will  have  to  do,  is  to  listen. 


magnetic  field  of  the  earth,  with  the  result 
that  they  give  rise  to  experimentally  demon- 
strable electric  phenomena.  Dr.  Brown 
Sequard,  years  ago,  proved  that  the  muscles 
of  human  beings  carried  distinct  and  rela- 
tively powerful  currents.  A noted  Ger- 
man physician  has  defined  health  as  being 
the  electro-positive  condition  of  the  cells 
constituting  our  bodies.  I have  proved  to 
my  own  satisfaction  that  all  animals  are 
electro-positive,  differing  only  in  degree 
according  to  their  biologic  requirements. 
For  instance,  in  certain  fishes  special  elec- 
trical organs  are  developt  to  such  a de- 
gree as  to  constitute  an  effective  weapon  of 
defence.” 

Leaving  the  stool  upon  which  he  had  been 
seated,  he  walked  over  to  the  northern  wall 
and  showed  me  a chart  depicting  the  venous 
and  arterial  structure  of  man.  Pointing  to 
the  apparently  entangled  network  of  red  and 
blue  lines,  he  said  “Man’s  blood  circulates — 
that  has  been  known  for  three  hundred 
years.  The  earth  has  a magnetic  field — 
that  has  been  known  for  six  hundred  years. 
An  armature  rotating  in  a magnetic  field 
cuts  the  lines  of  force,  producing  electric 
energy — that  has  been  known  for  seventy- 
five  years.  But  so  far  as  I am  aware,  no 
one  ever  seriously  tried  to  connect  these 
different  branches  of  knowledge  in  an  ef- 
fort to  solve  the  phenomena  of  existence. 
If  a man  were  a tree  rooted  in  the  earth, 
and  fed  by  the  rain  and  the  breeze  thru 
the  medium  of  sunlight,  he  would  not  need 
the  circulatory  mechanism.  But  it  is  man’s 
lot  that  he  must  chase,  work  and  compete 
for  everything  he  needs.  He  therefore 
needs  an  effective  dynamo  by  which  to 
evolve  the  required  energy. 

“It  follows  that  man  is  sick  or  well, 
strong  or  weak,  in  proportion  that  he  is  a 
good  or  bad  transformer  of  magnetism  into 
that  form  of  electrical  energy  we  call  life. 

I may  be  wrong,  but  to  my  mind  there  can 
be  no  other  conclusion  when  I consider  life 
in  the  light  of  modern  chemistry  and 
physics. 

“To  any  person  who  gives  the  matter 
serious  thought,  it  is  evident  that  food  alone 
does  not  account  for  the  energy  expended 
by  a normal  human  being.  We  often  notice 
small  eaters  who  are  tireless  workers,  while 
the  phlegmatic  nature  of  the  gormand  is 
proverbial.  The  amount  of  heat  generated ; 
the  amount  of  energy  expended  by  people 
who  eat  and  exercise  normally ; to  say 
nothing  of  those  who  fast  for  days  and 
weeks  or  those  who  perform  monstrous 
feats  of  strength  and  endurance,  cannot  be 
accounted  for  on  the  theory  of  combustion. 

I feel  myself  forced  to  the  conclusion  that 
animals  are  transformers ; instruments  of  a 
wonderful  complexity  for  the  production 
of  all  reactions  essential  to  their  growth  and 
survival. 

“Take  for  instance  the  composition  of 
human  milk,  or  the  milk  of  any  other  ani- 
mal for  that  matter,  and  in  it  you  will  find 
all  the  essential  elements  for  the  growth  and 
development  of  the  offspring  so  arranged 
that  the  electro-positive  and  electro-nega- 
tive elements  will,  when  acted  upon  by  elec- 
tric currents  in  the  various  fluids  of  the 
body,  tend  to  combine  into  compounds  es- 
sential to  the  structures  of  the  various  or- 
gans. Electrolysis  will  yet  explain  many  of 
the  present  mysteries  anent  digestion,  nu- 
trition and  metabolism.  Everything  in  na- 
ture sug ” 

An  angry  voice  from  the  head  of  the 
stairs  shouted  “Doctor,  Doctor,  are  you 
ever  coming  to  eat?  Dinner  has  been  wait- 
ing for  half  an  hour.  There  are  three  pa- 
tients ia  the  'office.  When  will  you  ever  at::^ 
tend  to  business  ?” 

j T-h^-'  ■'DqQtorfk.'lk'n.jk^dd  ’‘h’i%,'  fehdtiWeJ-sf 
‘'Sci^ricS,|E5'.ftiftes^s,|and''do'^es^city  pxp  hard 
to  mix,”  said  he,  as’lie:'Sh(lnved''rtie  cmt'' 6^^ 


Big  Salaries 

Wireless  operators  receive  excellent 
salaries  ranging  from  $125  to  $200  a 
month  and  it  is  only  a stepping  stone 
to  better  positions.  There  is  practi- 
cally no  limit  to  your  earning  power. 
Men  who  but  yesterday  were  Wireless 
Operators  are  now  holding  positions  as 
Radio  Engineers,  Radio  Inspectors, 
Radio  Salesmen  at  salaries  up  to  $5000 
a year. 


The  Transmitter  shown  is  the 
celebrated  Omnigraph  used  by 
several  Departments  of  the  U.  S. 
Government  and  by  the  leading 
Universities,  Colleges,  Technical 
and  Telegraph  Schools  throughout 
the  U.  S.  and  Canada.  Start  the 
Omnigraph,  place  the  phone  to 
your  ear  and  this  remarkable  in- 
vention will  send  you  Wireless 
Messages,  the  same  as  though  you 
were  receiving  them,  through  the 
air,  from  a Wireless  Station  hun- 
dreds of  miles  away.  When  you 
apply  for  your  license,  the  U.  S. 
Government  will  test  you  with  the 
Omnigraph — the  same  model 
Omnigraph  as  we  furnish  to  our 
students.  Ask  any  U.  S.  Radio 
Inspector  to  verify  this. 

FREE  Post-Graduate  Course 

A one  month’^  Pos^-Graduate  Course, 
if  you  so  desire,  at  one.  of  the  largest 
Wi.reless.Scho'oIs  in  N.  Y-  City.  New 
York— the.  Woijder'- ' City-;rthe  largest 
port  m the  Worl^  an<J  flm'.Headquar.T 
ters  of  ev^  Leading  and 

..^S?eamship  Coutpany.,  ' \ ' 


Travel  the  World  Over 

A Wireless  Operator  can  visit  all  parts 
of  the  world  and  receive  fine  pay  and 
maintenance  at  the  same  time.  Do  you 
prefer  a steady  position  without  travel? 
There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the 
Commercial  Wireless  or  with  the 
Steamship  Companies. 

FREE  Instruments 
and 

Text  Books 

We  furnish  free 
to  all  students, 
during  the 
course,  the  won- 
derful receiving 
and  sending  set 
exactly  as  pro- 
duced in  the  il- 
lustration. This 
set  is  not 
loaned,  but 
given  to  all  stu- 
dents complet- 
ing the  Course. 

Easy  Payments 

A small  payment  down  will  enroll 
you.  We  will  make  the  payments 
so  easy  that  anyone  ambitious  to 
enter  the  fastest  growing  profes- 
sion— Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way, 
send  for  our  booklet  “How  to  Become 
an  Expert  Wireless  Operator” — it  is 
free.  Mail  the  coupon  below,  or  postal 
or  letter — but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE 
Dept.  12,  258  Broad'way 
New  York  City 

S-""""  — 

I New  York  Wireless  Institute 

Dept.  12,  258  B’way,  N.  Y.  City 

I Send  me  free  of  charge,  your  booklet  “How  to 
Become  an  Expert  Wireless  Operator,’’  contain- 
ing full  particulars  of  your  Course,  including 
I your  Free  Instrument  Offer. 

, Name  

I 'Sddffess  , . . , i . . . . 

City  or  Town 


This  -wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course 


State, 


800 


The  Road  to  Strength 


Have  you  found  it? 

Are  you  satisfied  with 
your  present  condi- 
tion? Life  is  a fight 
of  the  fittest.  The 
weak  are  trodden 
down  by  the 
strong.  It  is 
therefore  up 
to  you  to 
prepare 
yourself 
and  build 
up  that 
body  of 
yours  for 
the  fight. 

Enter  the 
conflict 
and  be  a 
success. 

No  one  cares 

for  the  fail-  EARLE  LIEDERMAN 
ure.  The  Acme  of  Physical  Perfection 

Be  a Man  of  Strength  and  Power 

What  I have  already  done  for  thousands  of 
others  I can  do  for  you.  I will  broaden  your 
shoulders,  deepen  your  chest  (increasing  your 
lung  power),  enlarge  your  arms  and  strengthen 
every  muscle  of  your  body.  I will  fill  you  with 
vim  and  pep  so  that  you  will  be  admired  for 
your  perfect  physique  and  dominance  of  strength. 

Send  for  MY  NEW  BOOK 

**Muscular  Development*^ 

It  tells  the  secret.  Handsomely  illustrated  with 
25  full  page  photographs  of  myself  and  some 
of  the  world’s  best  athletes  whom  I have  trained. 
This  valuable  book  and  my  special  offer  will  be 
sent  on  receipt  of  10c,  stamps  or  coin,  to  cover 
cost  of  wrapping  and  mailing.  Don’t  delay! 
Send  for  it  now,  while  it  is  on  your  mind. 

EARLE  E.  LIEDERMAN 

Dept.  210  305  Broadway  New  York 


Here’s  the  new  “Big  City”  Style  Book-the 
only  Book  off  its  kind  in  America— show* 

ing  large  assortment  of  actual  Cloth  Samples 
and  all  the  latest  styles  in  Men’s  Made-to- 
Measure  Clothes  together  with  a complete 
assortment  of  Shirts,  Ties,  Hats,_  Shoes,  Collars, 
Sox,  Sweaters,  Jerseys,  etc., etc.  ThisBookshowsyoo 
how  to  get  everything  you  wear  direct  from  tno 
manufacturer  at  Inaldo  wholesale  prices.  If  you 
want  to  dress  well  and  save  meney.  get  a copy  of 
this  Book-TODAV.  Vouis  FB£iE  for  the  askiiig. 
Address  Dep’t.  B65 


WRIGHT  £ COMPANY 

Conyresr,  T^roop  & Harrison-  CHICAGO 


TENOR  BANJO 


Ukulele,  Hawaiian  Guitar,  Violin, 
Mandolin,  Guitar,  Coruetor  Banjo 


Wonderful  now  eystoxn  of  toachioe^  note  muaie  by  To  first 

Duplls  in  each  localttF#  wo  erive  a $20  superb  VloUn,  Mandolin, 
Ukulele,  Guitar,  Hawaiin  Guitar,  Comet,  Tenor  Banjo  or  Banjo  abso- 
lutely freo.  Very  emaU  charge  for  lessons  only.  We  ^arantee  suc- 
cess or  no  chorcre.  Complete  outfit  free.  Write  Dow.  Noobll^atloD, 

SLIN6EBLAN0  SCHOOL  OF  MUSIC,  Inc.  Dept. 41  .CHICAGO,  ILU 
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of  the  magnet  will  vary  as  well  as  the  di- 
mensions and  winding  of  the  magnet  coil 
In  some  cases  a small  outfit  of  this  kind 
will  serve  its  purpose,  while  for  other  con- 
ditions a much  larger  one  will  be  needed 
perhaps.  A simple  way  of  designing  the 
magnet  is  to  obtain  a field  coil  from  an 
old  motor.  If  you  can  obtain  one  of  the 
two  shunt  field  coils  from  a bi-polar  220 
volt  D.C.  motor,  then  this  coil  will  be  satis- 
factory to  operate  on  110  volts  D.C.  Once 
you  have  the  coil,  you  can  then  design  the 
iron  frame,  which  can  be  constructed  from, 
wrought  iron  or  soft  machine  steel  stock 
in  one  piece  or  more  and  bolted  together 
with  machine  screws  if  the  central  core 
and  the  outer  annular  pole  member  are  con- 
structed separately. 

The  usual  way  to  build  a magnet  of 
this  type  is  to  construct  a wooden  pattern 
and  have  the  whole  iron  frame  cast  in 
the  foundry.  Cast  iron  will  do,  but  for  a 
given  size  of  coil  the  magnetic  pull  or  at- 
traction will  be  about  double  if  the  magnet 
frame  can  be  cast  of  steel.  Therefore,  it 
is  strongly  suggested  that  the  frame,  if  it 
cannot  be  cast  in  a steel  foundry,  be  made 
in  the  machine  shop  by  turning  out  a groove 
in  a piece  of  flat  machine  steel  stock,  prob- 
ably 2)4  inches  thick  and  about  7 to  8 
inches  in  diameter.  The  coil  in  this  case 
could  measure  about  2 inches  deep  and  about 
1 inch  thick — having  an  outside  diameter  of 
from  5 to  6 inches.  It  is  a simple  matter 
to  calculate  this  coil  for  a given  voltage, 
allowing  1,000  mils  cross-sectional  area  per 
ampere  of  current  so  that  it  will  not  over- 
heat. 

Magnetism  is  proving  a great  ally,  indeed, 
to  the  machinist,  and  other  uses  of  the 
electro-magnet  are  shown  at  Figs.  F and  G. 
It  is  often  difficult  to  support  an  electric 
lamp  in  the  desired  position  near  the  ma- 
chine work,  but  with  the  model  shown  at 
F,  provided  with  a magnetic  base,  this  diffi- 
culty is  at  once  obviated. 

The  magnet  at  the  base  of  the  lamp  is 
excited  by  the  magnetizing  coil,  about  1)4 
inches  in  diameter  and  2 inches  long,  wound 
with  a fine  gage  of  insulated  magnet  wire, 
which  can  be  connected  in  series  with  the 
lamp.  About  No.  26  or  No.  28  B.  & S. 
gage  enameled  or  other  insulated  magnet 
wire  will  be  found  useful,  all  depending 
upon  the  candle-power  or  wattage  of  the 
lamp  used.  The  coil  is  placed  on  an  iron 
core  about  kich  diameter,  the  magnetic 
flux  passing  thru  an  iron  ring  at  the  base 
of  the  core  and  returning  thru  the  outside 
annular  iron  pipe  which  acts  as  the  second 
pole  of  the  magnet.  The  magnetic  flux 
passes  thru  the  iron  against  which  the  lamp 
is  placed  and  returned,  to  the  central  pole 
in  the  manner  readily  apparent,  thus  se- 
curing a firm  grip  on  the  frame. 

The  lamp  is  protected  when  not  in  use 
(as  when  carried  in  a tool  bag,  etc.)  by  a 
rotating  metal  or  fiber  sleeve  having  one 
or  two  slots  cut  into  it,  in  the  manner  illus- 
trated, and  which  method  has  been  de- 
scribed in  detail  in  a patent  issued  to  the 
writer  several  years  ago,  both  for  single 
and  double  lamp  test  units. 

Frequently  it  occurs  that  a broken  drill, 
tap,  or  some  other  tool  drops  in  the  bot- 
tom of  a deep  hole  in  a machine  and  can- 
not be  readily  extricated.  By  using  a piece 
of  tool  steel  rod  (any  other  steel  will  do) 
and  magnetizing  this  rod  by  means  of  a 
magnet  coil  placed  on  the  upper  end  of  it, 
the  iron  or  steel  part  in  the  bottom  of 
the  hole  can  often  be  removed  without  fur- 
ther trouble. 
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cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written  on. 


IMPORTANT  NOTE  TO 
CORRESPONDENTS 

We  receive  from  thirty  to  fifty  letters 
requesting  advice  on  patents  every  month. 
Due  to  lack  of  space,  even  tho  condensing 
this  department  into  the  smallest  type,  we 
can  only  publish  from  eight  to  ten  letters, 
with  their  answers,  monthly.  Obviously 
we  are  falling  back  further  and  further, 
and  it  looks  ais  tho  we  will  never  be  able 


It  seems  to  me  there  ought  to  be  a good  future 
for  a device  that  would  correct  this  great  flaw  in 
the  Ford’s  lighting  system. 

A.  This  indeed  is  a good  idea,  and  we  are 
sorry  that  we  have  not  the  room  available  to  show 
the  constructional  features  of  this  device.  If  it 
can  be  marketed  at  a low  cost,  there  is  no  reason 
v/hy  there  should  not  be  a large  demand  by  Ford 
users  for  this  device.  We  think  there  is  a de- 
mand for  it,  and  we  believe  a patent  can  be  ob- 
tained on  the  constructional  features.  As  a pre- 
cautionary measure,  however,  we  would  advise  our 
correspondent  to  seek  the  advice  of  a patent  at- 
torney. 


Before  disclosing  your  invention  to  any- 
one send  for  blank  form  “Evidence  of 
Conception”  to  be  signed  and  witnessed. 
A sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  “Evidence  of  Con- 
ception” sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a post 
card  will  do. 


LANCA5IE 

!,ALl 

.WINE 

255  OURAY  BLDG., 
WASHINGTON.  D.  C. 
><nrinin,>«nFc  nf  fnrm  Evidence  ot  Conception” 


to  publish  all  the  requests. 

For  this  reason  we  would  urge  corre- 
spondents to  avail  themselves  of  our 
special  service,  as  outlined  above.  In 
that  case  an  immediate  answer  will  be 
assured. 

EDITOR. 


SCRAPER. 

(419)  G.  Brennan,  New  Yor’ic  City,  writes: 

I would  like  to  have  your  advice  as  to  the 
patentability  of  the  following  idea  and  if  it  would 
have  a good  market. 

I am  an  electrician  and  I have  considerable 
trouble  wi’-h  the  scrapers  which  wc  use  in  taking 
up  floors.  The  trouble  is  it  is  very  difficult  to 
withdraw  the  scraper  from  two  tight  pieces  of 
flooring  as  one  cannot  get  a grip. 

The  enclosed  drawing  shows  a device  in  which 
the  scraper  would  be  clampt  by  four  screws.  This 
device  would  save  considerable  time  and  labor  and 
would  be  easier  to  work  with. 

A.  A very  good  idea  and  economically  sound. 
Our  correspondent  should  not  have  any  trouble 
in  securing  a patent  on  this  idea. 


TEMPERATURE  DEVICE. 

(420)  Marvin  Wilson,  Nashville,  Tenn.,  has 
the  following  to  say: 

I inclose  herein  a diagram  of  an  invention  and 
wish  to  know  whether  you  think  I could  obtain  a 
patent  on  such  a device. 

The  object  of  it  is  to  ring  a bell  in  case  the 
temperature  of  a place  became  too  high  or  too  low 
by  the  use  of  platinum  points  protruding  thru  the 
tube  so  that  when  the  mercury  in  the  thermometer 
rises  high  enough  to  complete  the  circuit,  the  bell 
will  ring. 

Would  like  also  to  know  if  it  is  necessary  to 
have  a model  in  order  to  obtain  a patent. 

A.  There  is  nothing  new  contained  in  this  idea. 
It  is  quite  old  and  well-known.  Many  such  de- 
vices are  on  the  market  now  which  ring  the  bell 
either  at  minimum  or  maximum  temperature  as 
desired  for  various  work.  We  do  not  think  it 
would  pay  to  either  make  a model  or  apply  for 
a patent  on  it. 

AUTO  DEVICE. 

(421)  Richard  S.  Gregory,  Fulton,  Ky.,  ad- 
vises: 

I am  enclosing  sketches  of  a device  which  I 
have  invented  and  wish  your  advice  as  to  its  prac- 
ticability. As  you  know,  doubtless,  when  a Ford 
is  running  in  high  speed  or  pulling  in  low  gear, 
the  headlights  are  very  bright,  and  when  at  low 
speed  they  are  very  dim,  almost  useless.  My 
device  is  intended  to  keep  them  at  the  same  bril- 
liancy at  all  speeds. 

The  device  is  a rheostat  attached  to  the  steer- 
ing column  and  throttle  lever  and  electrically  con- 
nected in  series  with  the  headlights.  The  rheostat 
lever  is  fastened  to  the  throttle  lever  so  that 
when  the  speed  of  the  engine  is  increased  the  re- 
sistance of  the  lighting  circuit  is  increased,  thus 
absorbing  the  excess  voltage  caused  by  the  high 
speed  of  the  engine  and  maintaining  the  lights  at 
their  usual  and  best  strength.  Because  the  volt- 
age of  the  magneto  at  low  engine  speed  is  in- 
sufficient for  good^  lights,  a steo-up  transformer 
of  the  proper  size  is  placed  in  the  circuit. 


DETECTOR. 

(422)  Diran  Heghin,  Wilmot,  S.  D.,  writes  as 
follows: 

I would  like  your  opinion  of  the  practicability 
of  obtaining  a patent  on  the  following  galena  de- 
tector. 

On  an  insulating  base  two  columns  are  erected 
and  a crosspiece  is  secured  across  their  upper  ends. 
On  one  column  a brass  or  copper  strip  is  fastened 
which  projects  about  half  way  across  the  space 
between  the  columns.  On  this  is  placed  the  crystal 
cup. 

On  the  opposite  post  another  strip  is  mounted 
on  the  end  of  which  is  the  catwhisker  which  makes 
the  contact  with  the  crystal.  The  pressure  is  con- 
trolled by  a thumbscrew  mounted  in  the  cross- 
piece. This  detector  is  very  suitable  for  portable 
work  as  it  will  not  jar  out. 

A.  There  is  nothing  fundamentally  new  shown 
in  this  detector.  The  double  spring  arrangement, 
we  are  quite  sure,  instead  of  keeping  the  adjust- 
ment of  the  detector  would  jar  out  on  the  slightest 
vibration.  Another  objection  we  find  is  that  no 
good  adjustment  can  be  readily  made  on  the  de- 
tector as  submitted. 


USING  PATENTED  DEVICES. 

(423)  Sidney  C.  Holman,  New  Orleans,  La., 
seeks  the  following  information: 

_ I have  read  many  of  your  valuable  magazines 
since  the  year  1914  and  have  enjoyed  them  to 
a high  degree. 

I have  a question  regarding  the  usage  of  an 
already  patented  article  to  be  used  as  an  acces- 
sory and  method  of  obtaining  same. 

^ original  idea  of  a new  type  of 

Water  Heater”  and  I would  like  to  know  if  I 
can  use  an  already  patented  burner  as  a source 
of  heat  (kerosene  burner) ? 

(2)  The  burner  would  then  become  an  ac- 
cessory to  the  improved  heater,  would  it  not? 

The  burner  has  nothing  to  do  with  the  original 
usage  of  the  heater.  Any  burner  may  be  used  j 
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as  the  originality  lies  in  the  construction  of  the 
coil  and  its  unique  application  to  a now  widely 
marketed  commodity. 

A.  The  patent  laws  are  very  specific  in  a case 
as  explained  by  you.  If  you  wish  to  use  a de- 
vice that  has  already  been  patented  by  someone 
else,  the  only  way  to  do  so  is  to  obtain  permis- 
sion from  the  patentee.  You  may  have  to,  at  his 
request,  buy  his  patent  outright,  or  pay  him  a 
royalty,  and  then  you  will  be  in  a position  to  use 
his  patent.  Of  course,  that  does  not  hold  good 
in  every  case;  as  for  instance  in  your  case  you 
can  perhaps  buy  the  device  in  the  open  market 
and  thus  use  it  . in  connection  with  your  device 
without  infringement. 

Let  us  give  an  example.  The  present  electric 
bulbs  are  all  covered  by  patents.  You  will  find 
no  trouble  to  buy  these  in  the  open  market  and 
use  tliese  patented  bulbs  in  connection  with  any 
device  you  see  fit  to  use  it  as  long  as  in  so  doing 
you  do  not  actually  infringe  upon  the  patent  of 
the  electric  bulb.  If  you  would  constructionally 
change  the  electric  lamp  bulb  and  then  re-market 
this  bulb,  you  would  then  infringe  on  the  patentee’s 
rights.  For  instance,  it  was  found  some  years 
ago  that  you  cannot  take  an  electric  light  bulb, 
open  it  up  and  make  certain  changes  in  it,  and 
re-market  this  new  product  without  infringing  on 
the  original  patent. 


FARADIC  DEVICE. 

(424)  Frank  Heydon,  Ponca,  Nebr.,  says: 

I inclose  a diagram  of  an  apparatus  for  the 
application  of  Faradic  current  directly  from  an 
alternating  or  direct  current  house-light  socket. 

^ As  is  shown  by  the  diagram  the  contrivance  con- 
sists merely  ef  resistance  coils  with  sliding  con- 
tact in  circuit  with  the  person  to  whom  current  is 
being  applied.  A lamp  bulb  is  in  series  for  pro- 
tection of  fuses,  while  another  bulb  is  in  parallel 
and  acts  merely  as  an  indication  of  the  amount 
of  current  flowing  thru  the  resistance.  What  do 
you  think  of  the  originality  of  this  arrangement? 

A.  Your  idea  is  not  very  practical.  We  think 
it  is  dangerous  to  operate  such  a device  as  shown 
by  you  direct  from  the  110-volt  alternating  cur- 
rent merely  by  using  resistances.  The  danger  is 
that  someone  might  be  hurt  seriously  by  using 
such  an  appliance,  having  only  a lamp  in  series- 
with  the  device.  We  do  not  think  it  would  give 
the  user  enough  protection.  Nothing  short  of 
some  sort  of  a transformer  arrangement,  such  as 
3.  Tesla  coil,  in  our  opinion  would  do  the  work 
right,  and  such  devices  are  of  course  well-known 
and  covered  by  patents. 


AERIAL. 

(425)  Harold  Beach,  Winthrop,  Mass,,  has  sub- 
mitted a plan  of  an  aerial  to  us  whereby  instead 
of  bunching  the  four  wires  near  the  lead-in  to- 
gether he  brings  each  wire  separately  to  a switch 
which  enables  him  to  cut  in  any  section  of  the 
aerial,  either  all  the  wires  or  any  combination  of 
them.  He  asks  our  advice  on  the  patentability 
and  practicability  of  the  aerial. 

A.  There  is  nothing  new  contained  in  this  idea. 
It  has  been  described  as  far  back  as  1908  in 
“Modern  Electrics"  and  later  in  back  issues  of 
the  Electkical  Experimenter  and  other  radio 
papers. 


TROLLEY  WHEEL. 

(426)  Maurice  Goldberg,  St.  Paul,  Minn.,  sub- 
mits a design  of  trolley  wheel  of  which  the  prin- 
ciple consists  of  a ball  and  socket  joint  beneath 
the  trolley  wheel.  The  idea  is  that  the  trolley 
wheel  will  then  he  able  to  swing  in  any  direction 
easily  and  freely,  and  will  thus  keep  readily  on 
the  trolley.  In  explanation  he  says: 

I notice  in  your  valuable  magazine  that  in- 
ventors of  any  degree  should  leave  the  trolley 
wheel  alone  in  their  experiments.  However,  I 
am  enclosing  a diagram  of  a trolley  wheel  which 
would  work  on  a ball  and  socket  principle,  the  de- 
sign to  be  altered  at  will.  I think  that  this  wheel 
would  keep  on  the  trolley  wire.  Please  tell  me 
what  you  think  about  it,  and  if  it  is  patentable. 

A.  We  have  not  changed  our  opinion.  We 
would  strenuously  advise  inventors  to  leave  trolley 
wheels  severely  alone.  There  are  altogether  too 
many  patents  on  trolley  wheels  today,  and  the 
hard-headed  trolley  engineers  insist  in  sticking  to 
the  old  fashioned  wheel  because  they  have  found 
from  experience  that  the  present  wheels  in  the 
long  run  are  the  best.  Any  attachment  to  a trolley 
wheel  is  not  looked  upon  with  favor  by  the  traction 
companies.  Thus,  a ball  and  socket  joint  would 
not  be  a good  thing  to  have  in  the  winter  when  it 
would  easily  be  put  out  of  order  by  sleet  or  ice 
formation. 


COLORADO  MINES  PRODUCE 
BULK  OF  WORLD’S 
RADIUM. 

Colorado  being  the  chief  producer  of  ra- 
dium in  the  world,  and  the  only  producer 
while  the  war  was  in  progress,  it  is  of  in- 
terest to  note  that  the  total  supply  of  radium 
in  the  world  to-day  is  estimated  to  be  four 
ounces — an  amount  hardly  sufficient  to  fill 
the  cup  from  which  you  drink  your  morn- 
ing coffee.  The  total  annual  production  of 
the  metal  thruout  the  world  is  now  about 
one  ounce,  and  comes  chiefly  from  the  car- 
notite  ores  of  Colorado.  The  present  value 
of  this  annual  output,  which  can  be  held  in 
a tablespoon,  is  in  the  neighborhood  of 
$3,000,000,  or  $93,750  per  gram. 


Should  the  time  come  when  you  have  to  be  look- 
iiifj  for  work,  do  you  want  to  be  competing  with 
a crowd  of  mechanics  for  an  ordinary  job  or  do 
you  want  to  be  able  to  take  a position  as  head 
of  an  automotive  electrical  shop?  The  only  dif- 
ference lies  ill  your  training — in  your  preparation 
now. 

Learn 

AUTOMOBILE  ELECTRICITY 

at 

THE  ONLY  SCHOOL 

Devoted  Entirely  to  Teaching  This  New, 
Profitable  and  fast  growing  branch 
of  the 

AUTOMOBILE  INDUSTRY 

A wonderful  opportunity  to  prepare  for  good 
positions  or  a business  of  your  own. 

Only  20  Men  to  a Class  8 Weeks’  Course 
New  Class  Every  2 Weeks 
Write  for  Catalog  and  Date  of  Next  Class  Open 


C.  J.  Buckwalter,  Pres. 

AMBU  ENGINEERING  INSTITUTE 

901-1601  S.  Michigan  Ave.  Chicago 


I Write  for  free 

INVENTOR’S  RECORD  fonn 
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/ 110  Woodward  Bldg,  Washington,  D.  C. 

freefiook  onJ^J 


Contains  valuable  information  and  advice  to 
inventors  on  securing  Patents.  Send  mode! 
or  sketch  of  your  invention  for  Free  Opinion 
of  its  patentable  nature.  Prompt  service. 
20  years  experience.  Write  today. 


TALBERT&  TALBERT  428?. TALBERT  BLDG., Washington, D.C 


Give  us  the  idea — we  will  develop  it  for  you..  Me- 
chanical and  electrical  ideas  developed.  Experts  in 
model  and  experimental  work  and  in  perfecting  in- 
ventions. Designing  and  building  labor-saving 
machinery  a specialty.  Get  in  touch  with  us— 
we  can  save  you  money, 

ELK  MFC.  CO.,  INC. 

1926  Broadway,  New  York 


SAVE  25%  to  60% 
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GRAFLEX-KODAKS 
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going  to  have  at  least  one  ride  on  this  great 
, revolving  wheel  and  see  how  it  feels  to  be 
rolled  up  into  the  higher  atmosphere  to  a 
height  of  what  appears  to  be  several  hun- 
dred feet,  from  which  advantageous  point 
I you  should  have  a most  bewildering  pano- 
; rama  of  the  Island,  as  well  as  Greater  New 
' York,  spread  out  before  you — the  tens  of 
, thousands  of  electric  lights  blinking  and 
i winking  like  millions  of  fire-flies  in  the 
I night. 

As  you  gradually  draw  closer  you  perceive 
that  around  the  outer  perifery  of  the  wheel 
, I there  are  a series  of  fixt  cabs  or  coaches 
S'  carrying  passengers,  which  simply  swing  dn 
their  pivots  as  the  wheel  rotates  around, 
but  every  few  seconds  several  of  the  cars 
in  diiferent  parts  of  the  wheel  suddenly 
take  a big  dip  and  you  almost  lose  your 
breath  watching  them. 

Finally  you  arrive  at  the  base  of  the  huge 
S revolving  star  wheel,  and,  asking  one  of  the 
attendants  as  to  the  height  attained,  you 
I are  startled  to  find  that  it  rises  for  150 
feet  from  the  ground. 

i:  So  you  pay  your  fare  and  enter  one  of 

'the  “Dip-the-Dip”  cars  (these  cars  being 
loaded  one  at  a time)  ; you  are  securely 
[ strapt  into  your  seat  in  one  of  the  “dip 
I cars’’  with  your  companion  and  two  other 
passengers.  Somewhere  the  man  in  charge 
|lof  the  wheel  has  pushed  an  electric  button 
‘ and  the  great  circular  steel  structure  com- 
mences to  revolve.  You  ascend  slowly^ — 
rise  ten  feet,  then  another  ten  feet,  and  the 
ji  position  of  your  car  has  hardly  changed. 
You  ascend  ten  feet  higher  and  your  car 
is  ready  to  make  its  first  dip — it  commences 
to  slide  a little  bit  and — before  you  know  it 
j — you  have  reached  a forty-foot  level. 
Whzzz-zzzzz-zz-sss ! With  a rush  of  wind 
and  a catch  of  your  breath,  down  you  go 
in  a startling  yet  withal  pleasant  and  grace- 
ful glide  toward  the  center  of  the  wheel, 
making  a dip  of  about  forty  feet. 

Your  “dip  car’’  now  hangs  on  the  inner 
circle  and  you  keep  on  moving  around  as 
I the  wheel  turns  and  ascend  to  a height  of 
120  feet  from  the  ground.  (The  non-dip 
cars  reach  a total  height  of  150  feet  from 
the  ground.) 

Shortly  you  find  your  car  in  position  for 
making  a second  “dip.”  Here’s  a real  thrill 
that  you  have  probably  never  enjoyed  be- 
fore— at  least  not  at  this  great  height!  For 
now  your  car  dips  from  the  inner  to  the 
outer  circle,  and,  if  anything,  the  car  travels 
faster  on  this  “dip”  than  on  the  previous 
one. 

At  the  moment  of  writing,  the  structure 
rapidly  nears  completion.  The  mammoth 
wheel  is  built  of  structural  steel  thruout. 
It  measures  130  feet  in  diameter  and 
weighs  150,000  pounds.  The  eight  mas- 
sive steel  supporting  columns  rise  73 
feet  from  the  ground  and  rest  upon  two 
reinforced  concrete  foundations  of  huge 
size.  The  wheel  itself  is  supported  by  two 
sets  of  vertical  steel  columns  on  an  axle 
measuring  20  inches  in  diameter  and  20 
feet  in  length.  The  structure  will  have  a 
foundation  of  240,000  pounds  in  weight, 
and  is  said  to  be  the  largest  of  its  kind 
in  the  world.  The  total  height  is  150  feet 
above  the  ground. 

The  wheel  is  driven  by  an  electric  motor 
rated  at  40  horsepower,  thru  a series  of 
reducing  gears.  This  motor  rotates  on  its 
center  bearing  the  great  circular  structure 
by  means  of  a gear  fastened  to  the  steel 
I frame  of  the  wheel,  80  feet  in  diameter. 
The  entire  operation  of  the  wheel  is  de- 
signed to  be  controlled  by  one  man,  in- 
I eluding  the  propelling  as  well  as  the  load- 
! ing  and  unloading  of  the  passengers. 


Training  For  Service 


What  science  and  engineer- 
ing have  done  to  develop  the 
mechanical  efficiency  of  the 
telephone,  specialized  training 
has  done  in  the  development 
of  workers. 

Plant  engineers,  linemen, 
directory  clerks,  toll  operators, 
equipment  installers,  electrol- 
ysis engineers,  trouble  hunt- 
ers, line  repairmen,  test  table 
operators,  chief  operators,  con- 
tract agents,  building  engineers, 
line  installers,  exchange  repair- 
men, plant  inspectors,  trouble 
operators,  fundamental  plan 
engineers,  draftsmen,  estimate 
clerks,  exchange  operators, 
cable  testmen,  equipment  in- 


spectors, wire  chiefs,  traffic 
engineers,  galvanometer  men, 
cable  splicers,  facilities  engi- 
neers, surveyors,  information 
operators,  switchboard  install- 
ers, accountants,  testmen,  su- 
pervisors, station  repairmen, 
equipment  engineers,  directory 
operators,  statisticians,  ap- 
praisal engineers,  routing  op- 
erators and  scores  of  other 
skilled  employees  are  specially 
trained  for  the  exacting  work 
of  providing  telephone  service. 

Throughout  all  work  of  tele- 
phone construction  and  opera- 
tion there  is  a ceaseless  en- 
deavor at  mastery  of  service 
that  makes  for  improvements 
beneficial  to  the  public. 


American  Telephone  and  Telegraph  Company 
And  Associated  Companies 

One  Policy  One  System  Universal  Service 

And  all  directed  toward  Better  Service 
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BATTERY  CHARGED  10c  TSh"  F-F  BATTERY  BOOSTER 

IT  Rif'  Magnetic  Rectifier  for  110-120  Volt  60  Cycle  Alternating  Current. 

Bantam  type  6-6  amp.  6 v.  battery.  .$15  Bantam  type  12-5  amp.  12  v.  battery. $20 

Type  16-8  amp.  6 v.  battery 24  Type  112-6  amp.  12  v.  battery 24 

Type  166-12  amp.  6 v.  battery 32  Type  1612-7  amp.  12  y.  battery 32 

Type  1626-12  or  7 amperes  in  combination  for  both  6 and  12  volt  batteries 48 

Shipping  weight  complete  with  Ammeter  and  Battery  Clips.  11  to  15 
pounds. 

The  higher  charging  rates  are  best  for  the  larger  batteries  or  where 
time  is  limited. 

Battery  is  not  removed  or  disconnected  from  car. 

Include  postage  and  insurance  with  remittance  for  parcel  post  shipment. 
Also  other  F-F  charging  apparatus  that  operate  on  Farm  Lighting  Plants 
and  Direct  Current. 

Battery  Stations  Use  the  F-F  Rotary  Rectifier  for  Group  Charging. 
send  for  bulletin  no.  12 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohio 
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>!J  CERTIFICATED 


ELECTRICIAN 

THIS  IS  YOUR 
CHANCE  OF  A LIFE  TIME 

I am  Chief  Engineer  of  the  great  Chicago 
Engineering  Works.  I am  in  dose  official 
touch  with  the  electrical  world.  I know 
how  badly  we  need  trained  electricians  who 
can  take' charge  of  important  work  as  ex- 
perts. Right  now  there  is  such  a need  for 
executive  electricians  that  I am  making  a 
special  effort  to  help  meet  the  demand.  I 
am  publishing  this  special  announcement  to 
secure  a certain  number  of  ambitious  men 
whom  I will  personally  train  by  mail  for 
the  wonderful  opportunities  that  are  open. 

I WILL  MAKE  YOU 
a Trained  Electrician 

I don’t  care  how  young  or  old  you  are, 
just  as  long  as  you  can  read  and  write  and 
have  a spark  of  ambition.  I don’t  care 
where  you  live  or  what  you  do.  I don’t  care 
if  you  don’t  know  a blessed  thing  about  elec- 
tricity. Just  give  me  a little  of  your  spare 
time  for  a short  period  and  I’ll  show  you  the 
quick  way  to  success  in  electricity.  You  can 
qualify  to  earn  $65  to  $175  a week  with 
opportunities  for  greater  earnings. 

I Train  You  By  Mail! 

Your  spare  time  will  do.  No  interference 
with  your  regular  duties.  I understand  just 
what  you  must  know  and  I have  devised  a 
wonderful  way  of  instructing  by  mail.  I 
positively  guarantee  your  satisfaction. 

F7  Wonderful 

M Electrical  Outfit 

Absolutely  free.  Not  a penny  cost  to  you 
now  or  later.  To  those  who  enroll  now  I 
will  give  a wonderful  set  of  Electrical  Equip- 
ment with  my  compliments.  Write  me  at 
once.  I have  only  a limited  number  of  sets 
to  be  given  free.  Drop  me  a post  card  or 
letter. 

••  f You  will  have  to  act  quick  to 
vV Ylte • get  in  on  this  opportunity.  Write 
me  today  for  full  particulars.  Drop  me  a 
post  card.  Write  Now. 

CHIEF  ENGINEER  COOKE 

Chicago  Engineering  Works 

Dept.  520x 

1918  Sunnyside  Ave.  Chicago,  Illinois 
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which  guards  against  both  power  currents 
and  lightning.  The  proper  location  for  the 
lightning  arrester  is  just  outside  of  the 
building  under  a protected  porch  where  the 
arrester  is  not  exposed  to  rain  and  is  not 
likely  to  become  damp.  If  such  conditions 
are  impractical  then  place  the  arrester  in- 
side the  building,  preferably  on  a dry  base- 
ment wall  at  the  point  where  the  line  wires 
enter.  If  this  practise  is  followed  there  is 
very  little  danger  of  fire,  of  grounding  or 
of  personal  injury.  Figs.  10-A  and  B show 
the  method  of  wiring  a two  party  set  and 
arrester,  on  both  the  grounded  (one-wire 
and  ground)  and  full  metallic  or  two-wire 
systems. 

Ground  Wire: — In  connecting  the  ground 
rod.  Fig.  10,  to  the  lightning  arrester,  use 
single-braided,  rubber-covered  copper  wire 
and  run  it  straight,  with  just  as  few  bends 
as  possible.  Use  porcelain  tubes,  g.  Fig. 
14,  if  the  ground  wire  must  pass  through 
the  building  wall  to  the  arrester  and  keep 
the  ground  wire  from  touching  the  house 
at  any  point  by  the  use  of  porcelain  knobs, 
f,  as  shown.  Avoid  at  all  costs  spiral  coils, 
knobs  or  sharp  bends  in  the  ground  wire, 
and  never  enclose  it  in  an  iron  pipe! 
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LOG  TODAY. 
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MATHEMATICS  MADE  EASY 

The  Arcascope — the  Combination  Triangle 
with  a Brain — will  multiply,  divide,  fliure 
percentage  and  proportion,  solve  all  problems 
Jn  ixigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.  Superior  to  any  slide 
rule.  Simple  to  operate.  Also  includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THREE  RULES.  Used  at  Columbia  University, 

West  Point,  U.  S.  Aeronautic  Schools,  etc.  Only  One 
Dollar  Postpaid.  Order  today  before  you  forget. 

Dept.  J,  L.  J.  LEISHMAN  CO.,  Ogden.  Utah 


Ground  Rod: — A j4-inch  galvanized  iron 
rod  driven  6 feet  into  permanently  damp 
earth  makes  an  excellent  ground  connec- 
tion for  the  arrester.  Solder  the  ground 
rod  at  the  top  to  the  end  of  the  ground  wire 
and  make  certain  that  the  earth  near  the 
rod  remains  moist  thruout  the  dry  season 
of  the  year.  In  towns  where  water  pipes 
are  available  attach  the  ground  wire  to  a 
water  pipe  by  a ground  clamp  or  thoroly 
clean  the  water  pipe  and  tin  it  with  resin 
flux  solder  and  then  wrap  the  ground  wire 
tightly  around  it  and  solder  the  wire  firmly 
to  the  pipe.  Steam  or  hot  water  pipes  must 
not  be  used  for  a protector  ground.  Gas 
pipes  may  be  used  if  connection  is  made 
back  of  the  meter  towards  the  street  mains. 

Inside  Wiring: — No.  19  B.&S.  gage 
twisted  pair  copper  wire  with  an  outer  in- 
sulation of  cotton  braid  and  an  inner  rub- 
ber covering  should  be  used  for  connecting 
the  telephone  set  with  the  protector.  No. 
18  B.&S.  gage  wire  is  large  enough  for  ordi- 
nary runs  for  other  telephone  inside  wiring. 
The  method  of  fastening  the  wire  to  the 
wood  is  important.  Probably  the  best  all 
around  method  is  to  use  zinc  coated,  in- 
sulated, saddle  staples  as  shown  in  Fig.  11. 
They  are  as  cheap  in  the  long  run  and  have 
the  advantage  that  both  wires  can  be  safely 
held  under  one  staple,  thereby  saving  time. 
They  are  square  on  top  also,  making  them 
easy  to  drive  and  secure  the  wire  well  at 
the  corners.  In  stringing  a long  straight 
run,  one  of  these  saddled  staples  at  the  end 
can  be  used  to  advantage  to  hold  the  slack 
until  intermediate  staples  are  placed.  Care 
should  be  used  to  obtain  the  right  length 
of  staple  for  any  given  conditions.  Table  1 
following  is  a good  guide. 


$4f.m5WILLBUY 

A Standard,  Guaranteed 

TYPEWRITER 

With  Every  Modern  Writing 
Convenience 

WRITE  TODAY  FOR  ILLUSTRATED  CIRCULAR 
Explaining  Try-Before-You-Buy  Plan 

HARRY  A.  SMITH,  738-218  North  Wells  St.,  Chicago,  III. 


mi( 


WHY  DONT  YOU  write  , 

THE  WORDS  FOR  i^SOMG 

■ we  ll  HELP  VOU  ALONG 

By  composing  the  music  Free  and  publishing 
same.  Send  poems  to-day. 

D.  N.  LENOX  CO..  271  W.  1,25th  St,.  N.  Y. 


.^PIGEONS  PAY 


They  build  their  own  nests  and 
work  for  you  1 1 months  in  the 
year.  A few  good  pair  of  pigeons 
now  will  bring  you  a good  sized, 
profitable  squab  farm  next  season. 
Write  today  for  circular. 

PIGEON  SUPPLY  HOUSE.  P.O.  Box  251.  Hanoucr.Pa. 


TELEGRAPHY 

(Both  Morse  and  Wireless)  and  RAILWAY  ACCOUNTING 
taught  thoroughly  and  quickly.  Big  salaries  now  paid. 
Great  opportunities  for  advancement.  Oldest  and  latest 
school;  established  46  years.  Endorsed  by  Telegraph,  Rail- 
way, Radio,  and  Government  officials.  Expenses  low- 
opportunities  to  earn  large  portion.  Catalog  free. 

A Street,  Valparaiso,  tnd. 


DODGE'S  INSTITUTE 


Comics,  Cartoons,  Commer- 
cial, Newspaper  and  Magazine 
Illustrating,  Pastel  Crayon 
Portraits  and  Fashions.  By 
Mail  or  Local  Classes.  Write 
for  terms  and  List  of  saccesa* 
ful students. 
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TABLE  I. 
Width  inside 
of  saddle 
W 

. . 3/32  in. 

. . 3/32  “ 

. . 3/16  “ 

. . 3/16  “ 

. . 3/16  “ 


See  also  Fig.  II. 


Length 

L 

19/32  in 
13/16  “ 
11/16  “ 
13/16  “ 
15/16  “ 


Kind  of  Wood 

Hard  Wood 
General  Use 
Hard  Wood 
General  Use 
Soft  Wood 


Appearance : — In  inside  wiring  for  tele- 
lones  the  completed  job  should  always  pre- 
nt  a neat  appearance.  To  this  end  con- 
al  the  wires  wherever  possible.  Where 
mcealment  is  impractical  run  the  twisted 
lir  along  the  door-  or  window-casing 
jainst  the  plaster,  under  the  picture  mould- 
ig  or  in  the  groove  at  the  top  of  the  base- 
3ard.  In  attics  or  in  basements  avoid  damp 
r wet  locations  and  either  select  a seldom 
•equented  place  for  the  wires  where  they 
ill  not  be  likely  to  get  injured  by  a per- 
in  doing  ordinary  work  in  the  room,  or 
se  protect  them  by  boards  or  an  inverted 
ough.  In  crossing  water  pipes,  gas  pipes, 
c.,  run  the  wires  above  the  pipes  and  pro- 
:ct  by  wrapping  two  layers  of  friction  tape 
li-ound  the  wires,  letting  it  extend  out  1 
ich  beyond  each  side  of  the  pipe.  When 
ilices  are  required  it  is  better  to  solder 
le  joints,  using  only  resin  flux  solder. 
Connecting  Telephone  to  Line: — Bare 
ire  used  as  “drops”  should  be  the  same 
ze  as  the  line  wire  and  should  be  dead- 
ided  as  illustrated  in  Fig.  12,  with  their 
ids  left  long  enough  for  easy  connection 
) the  line  wires  on  the  pole  as  shown  in 
ig.  13  and  to  the  “leading-in”  wires  on 
le  house  as  shown  in  Fig.  14.  If  the  wires 
m on  the  outside  of  the  house  down  to 
le  basement  before  entering  the  building, 
ley  should  be  insulated  from  it  by  por- 
flain  knobs  or  else  carried  on  telephone 
isulators. 

Entrance  Holes: — Bore  two  separate 
oles  thru  the  building  wall  sloping  up- 
ard  from  without  as  near  as  possible  to 
le  location  of  the  lightning  arrester.  In- 
rt  porcelain  tubes  in  these  openings  and 
istall  the  “leading-in”  wires  as  shown  at 
Fig.  14.  These  “leading-in”  wires  should 
ansist  of  braided,  rubber-covered  copper 
dre.  _A  drip  loop  “c”.  Fig.  14,  should  be 
lade  in  each  wire  to  prevent  water  from 
ollowing  along  down  the  wire  into  the 
uilding. 
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TIh@  Belisa  System  | 

(Continued  from  page  717)  I 
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xact  reproduction  of  the  mechanical  varia- 
ions  of  the  arm  resting  on  or  touching  the 
heet  on  the  sending  cylinder. 

At  the  receiving  station,  perhaps  hun- 
jlreds  of  miles  distant,  there  is  on  the  re- 
leiving  instrument  a cylinder  rotating  in 
xact  synchronism  with  the  sending  cylin- 
,er.  On  this  is  mounted  a sheet  of  photo- 
raphic  sensitized  paper.  The  varying  cur- 
ent  from  the  line  acts  upon  a mirror,  some- 
what as  the  current  affects  the  mirror  in 
ihe  reflecting  mirror  type  of  galvanometer, 
the  motions  of  the  mirror  correspond  in 
xtent  to  the  strength  of  the  current  im- 
Imlses.  The  light  reflected  from  the  mirror 
s brought  or  focust  by  lenses  to  the  form 
if  a spot  or  small  disc  on  the  drum,  or 
ather  on  the  paper  coating  it.  The  actinic 
fleet  of  the  spot  on  the  paper  varies  with 
he  motion  of  the  mirror  so  that  a photo- 
graph of  the  relief  object  on  the  distant 
^ending  cylinder  is  eventually  reproduced 
iin  the  paper  affixt  to  the  receiving  cylinder. 

Exact  details  of  the  apparatus  are  not 
,.s  yet  available.  The  sequence  of  operation 
I3  fourfold.  The  specially  prepared  object 
or  reproduction  acts  mechanically  on  an 
lectric  resistance,  so  as  to  cause  the  pro- 
(Continned  on  page  812) 


“Some  confab  you  had  with  the  foreman. 
What  was  he  telling  you?” 


“Only  what  I knew  already.  I was  using  my  Vernier 
Depth  Gage,  and  when  he  saw  the  Starrett  mark  on  it, 
he  started  in  telling  me  about  StarrettTools.  How,  when 
he  was  on  the  bench,  he  always  used  ’em,  when  he  was 
doing  real  close  work. 

“It  was  nothing  new  to.  me.  The  first  foreman  I ever 
had — back  when  I wa^ an  apprentice — used  to  tell  me 
the  same  thing.  He’d  been  using  them  since  the  80’s. 
When  I started  to  get  a kit  together,  I bought  Starrett 
Tools.  Couldn’t  do  without  ’em.  Simply  have  to  have 
a Starrett  for  high-grade  work.” 

“Sure.  I never  buy  anything  else  either.  And  I always 
tell  the  kids  in  the  shop  to  get  Starrett  Tools.  Then 
they’re  certain  to  have  a kit  they  can  depend  on.” 

When  you  want  a tool  of  the  greatest  accuracy,  buy 
one  with  the  Starrett  trade  mark.  Write  for  Catalog 
No.  21  “LE”.  Sent  free  on  request. 

THE  L.  S.  STARRETT  CO. 

The  World's  Greatest  Toolmakers 
Manufacturers  of  Hack  Saws  Unexcelled 
ATHOL,  MASS. 


Does  ALL  Your  Gasoline  Explode? 


OR  DOES  part  of  it 
just  clog  up  the 
cylinders  in  the  form 
of  carbon- — through  an 
inefficient  spark? 


Put  an  Alsop-All-Spark  In- 
tensifier  on  your  car.  Old, 
cracked,  oil-soaked  plugs  will 
now  give  a hot,  fat  spark 
that  explodes  every  particle 
of  the  gas.  You  will  find  un- 
expected power  in  your  car 
and  your  carbon  troubles  will 
be  gone  forever.  Govern- 
ment tests  prove  that  an  All- 
Spark  actually  will  eliminate 
carbon, — besides  getting  100% 
power  out  of  your  engine. 

You  can  try  an  All-Spark 
with  no  risk.  It  is  fully 
anteed  and  your  money 
be  refunded  in  full  at 
time  if  you  are  not  thorough- 
ly satisfied.  Incidentally,  the 
saving  in  gasoline  and  new 
spark  plugs  alone  will  soon 
pay  the  cost  of  an  All-Spark 
Intensifier. 


Illustration  shows  All-Spark  attached  to  a Ford 


ALL-SPARK  IGNITION  COMPANY,  Inc. 
13-X  Water  Street,  New  York,  N.  Y. 


ALL-SPARK  IGNI- 
TION COMPANY, 
13-X  Water  Street, 
New  York,  N.  Y. 

Gentlemen : 

□ Enclosed  please  find 
remittance  for  $7.50 
for  which  please  send  me 
one  Alsop-All-Spark  In- 
tensifier for  a four  cyl- 
inder engine  together  with 
full  Instructions  for  in- 
stalling it  ill  ten  minutes. 

Name 

Address 

City 

State 
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JUMPED 


Ton 


That’s  the  Happy  Message  of  a Lucky  Boy 

after  he  had  been  given  a Lionel  Train  by  his  parents. 
It  will  be  the  big  joy  time  of  your  youth  when  you  open 
that  nice  box  with  its  beautiful  label  and  find  inside — 
wrapped  in  soft  tissue  paper  to  keep  it  from  being  marred 
— a splendid  Lionel  Electric  Train  with  a “Multivolt” 
Transformer. 

Oh!  Boy — Imagine  it!  A complete  railroad  system  with  electric 
lighted  trains,  powerful  quick-acting  electric  motors,  stations,  tunnels, 
bridges,  semaphores — good  for  years  of  daily  fun.  Send  quick  for 


Hooray ! 


FREE— BIG  CATALOG  in  COLORS 


Your  Power  Plant 
Lionel  Multivolt  Trans- 
former 

Runs  your  trains  on  house 
current  at  less  cost  than 
batteries.  Get  one  with 
your  train. 


Then  Get  Your  Train  From  Your  Dealer 

Catalog  shows  trains,  stations,  tunnels,  bridges,  ’n’  ev’ry- 
thing  in  actual  colors.  Free — send  for  it,  pick  out  your 
train,  then  take  Dad  down  to  your  dealers  and  show  him 
the  dandy  railroad  system  you  want  for  Christmas.  If 
your  dealer  hasn’t  Lionel  Trains  write  us  his  name  and 
address  and  we’ll  see  that  you’re  supplied. 

THE  LIONEL  CORPORATION 
50-X,  East  21st  St.  New  York  City 


I?  ^ / 1 instruments 

U ff  fi  C 1 1 Always  Reliable 

JOVE  DETECTOR 

Handiest,  Handsomest,  Best 
Sample  by  Mail  ■ — $2.00 
Tested  Galena  Crystal — 25c 

Distributors  of  Standard  Electric  Novelty 
Company  Type  B “Cyclone”  Audion  Batteries. 
Also  De  Forest,  and  all  other  makes  of  High 
Class  Wireless  Apparatus. 

Send  stamp  for  new  edition  42E  Catalog. 

J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York 


(GHEGAN  PATENT) 


r THERE*S  MONEY M/T^*  J 

a&ilS^lLEARN  TELEGRAPHY^fi-ffs 


1 


TEAOH  VOURSEUF 


In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter.  THE  OMNIGRAPHi 
&nds  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would. 

Adopted  by  U.S<  Gov’ti  4 (lyloii  CaUIOBna  treei 

OMNIGRAPH  MFC.  CO. 

26  L Cortlandt  St.  New_York 


^ 

f Appl i@dl  CI)i©sEa=> 

I ^ 

I By  CHARLES  S.  WOLFE  ^ 

I {Continued  from  page  748) 
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The  words  died  on  his  lips,  as  a terrif  1 
crack,  followed  by  the  thunderous  roar  c i> 
falling  rock,  brought  them  terror-stricke  s 
to  their  feet.  A shower  of  small  debr: 
rained  over  them,  and  then  they  were  er  j 
veloped  in  a cloud  of  whirling  dust.  ; 

Even  before  the  thickest  dust  had  settlei|J 

Benson’s  voice  came  thru  the  haze.  “Ever  ;1 
damned  time  I get  it,”  he  was  saying  con  ; 
plainingly,  “and  I never  knew  it  to  fail.” 
As  the  dust  settled,  the  party  gazed  aboi  , 
them,  and  to  their  great  relief  found  a 
apparently  unhurt. 

“A  fall !”  called  Archer,  grey-faced.  “Di 
it  catch  any  of  you?” 

“I’m  all  right,”  came  from  the  palli 
Small.  “How  about  the  rest  of  you?” 

“It  caught  us  all,”  said  Benson,  quietly. 
Following  his  gaze,  the  others  saw. 
Entombed ! 

God!  The  horror  of  it!  Square  acros 
their  pathway  lay  tons  of  rock.  They  wer 
sealed  up,  alive,  in  their  grave. 

Brown,  full  realization  breaking  on  hin 
began  to  sob.  It  was  not  fear,  it  was  hys 
teria. 

Benson,  veteran  in  peril,  spoke  sharph 
“Here,  old-timer,  none  of  that.  Take  ; 
standing  up.  The  mourners  aren’t  assemble] 
yet.”  j 

Archer  was  gazing  stupidly  at  the  barrier, 
“I  thought  that  wall  was  safe,”  he  mut 
tered.  "I  looked  it  over  carefully,  and 
thought  it  was  safe.’ 

Benson  turned  to  him  kindly.  “No  blam 
coming  to  you,  Archer,”  he  said,  “you’r 

caught  just  as  tight  as  the  rest  of  uf. 

Come  on,  everybody.  Let’s  get  out  of  this. 

Rallied  by  his  cool,  fighting  spirit,  thei] 
moved  to  the  examination  of  the  obstacle.  , 
Half  an  hour  later,  dejected,  they  sat  I, 
the  cavern,  surrounded  by  their  wealth 
staring  down  on  them  in  cold  mockery,  am; 
faced  their  fate  in  gloomy  silence.  j 

All  but  Benson.  That  gallant  soul  r6| 

fused  to  be  cowed  by  the  odds  against  hin)| 
“Now  then,  men,”  he  addrest  his  despair; 
ing  comrades  energetically,  “let’s  have  i; 
pow  wow.  We  are  not  greasers;  we  ar 
Americanos.  Digest  that  fact.  You  al; 
know  the  American  motto.  ‘Over,  undeiJ 
around,  or  thru.’  One  of  those  ways  simpl;|j| 
must  work.  I’ve  no  particular  objection  t(| 
dying,  but  I strongly  object  to  going  lik 
this.  Archer,  you  are  the  mine  expert 
What  are  our  chances  of  working  out  o 
this  fix.” 

Archer  raised  a dull  face  to  the  speaker; 
“All  the  fat  chances  of  a celluloid  cat  chasj 
injg  an  asbestos  rat  thru  Hell,”  he  said 
flatly.  “It  is  hopeless  to  attempt  to  dig  thrlj 
that  fall.  We  would  be  dead  long  beforjl 
we  made  an  impression  on  it.  If  we  ha< 
explosives,  we  might,  at  a risk  of  buryinj 
ourselves  deeper,  try  to  blow  our  way  out 
But  about  the  one  thing  we  haven’t  got  ii 
those  packs  is  dynamite.  Who  would  hav< 
thought  we’d  need  it  in  sampling?” 

“For  the  time.  I’ll  take  your  word  fo: 
it,”  rejoined  Benson.  “That  scheme  is  dear 
before  we  start.  Now  how  about  over?” 
Archer  shook  his  head.  “No,”  he  re 
plied,  “nor  under,  nor  around.  Here  W( 
stay.” 

He  arose  abruptly,  went  over  to  his  ap 
paratus,  and  began  mixing  solutions  pre- 
paratory to  assaying  the  sample  that  Groii 
had  secured. 

Small  regarded  him  with  dull  curiosity 
“Now  what  do  you  suppose  that  will  get  hin 
now  ?”  he  asked,  tonelessly. 

“It  will  keep  him  from  going  crazy  foi 
a while,  anyway,”  Benson  said.  “All  of  yoi 
get  busy.  Brown,  on  with  that  meal.  Bu1 
for  God’s  sake,  man,  stretch  it.” 
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Without  comment  Brown  set  about  the 
ask  assigned  him.  Small  knelt  at  the 
acks,  and  methodically  laid  in  a row  five 
;as  masks.  “When  the  air  gets  bad,”  he 
aid,  significantly,  and  Benson  nodded. 

Professor  Groin  moved  over  to  Archer, 
,nd  began  work  on  the  array  of  bottles, 
drs.  Groin  wasn’t  so  unbearable  at  that,” 
le  remarked,  to  no  one  in  particular,  and  in 
ipite  of  himself  Benson  grinned. 

And  so  the  hours  wore  on.  For  some  re- 
narkable  reason  the  air  remained  good,  a 
ymptom  that  greatly  encouraged  the  in- 
lefatigable  Benson  as  he  roamed  around 
heir  cage,  tiger-like,  seeking  a method  of 
escape. 

Eventually  Archer  came  from  his  im- 
)rovised  laboratory.  “Gentlemen,”  he  said, 
‘I  have  completed  the  assay.  This  is  with- 
)ut  doubt  the  richest  mine  in  the  world.” 

The  irrepressible  Americanism  in  Brown 
;ame  welling  to  the  surface,  as  it  is  wont 
:o  in  terrible  moments  in  every  member  of 
)ur  remarkable  race.  “Swap  you  my  fifth 
tor  six  good  sticks  of  dynamite,  Archer,” 
le  said. 

“Are  you  thru  with  these  chemicals, 
\rcher?”  queried  Groin. 

“All  thru,”  Archer  returned.  “Pack  them 
f you  wish.” 

“If  you  don’t  mind,”  Groin  said,  apolo- 
getically, “Pd  like  to  potter  with  them.  I’m 
lot  happy,  you  know,  unless  I’m  in  the 
aboratory,  working.” 

“As  you  wish,”  Archer  replied,  indiffer- 
ently and  relapsed  into  inactivity  and  si- 
lence. 

As  the  time  wore  on  Small  fell  asleep. 
Brown  followed  him  into  restless  slumber 
a little  later.  And  finally  Archer  gave  over 
his  gloomy  meditations  and  sought  relief  in 
sleep. 

Groin  fust  on  over  his  beakers  and  flasks. 
Benson,  resting,  turned  over  in  his  mind 
avenues  of  escape,  reluctantly  abandoning 
each  as  impractical. 

He  was  startled  by  a touch  on  the  arm. 
Looking  up,  he  found  Groin  beside  him. 

“Come  with  me  to  the  fall,  Benson,”  said 
the  little  professor,  and,  mystified,  Benson 
rose  and  followed  him. 

Groin  gazed  meditatively  at  the  barring 
rock.  “Do  you  know  anything  about  the 
placing  of  explosives,  Benson,”  Groin 
asked.  “I  mean  so  that  you  get  the  most 
out  of  their  released  energy  without  un- 
necessarily risking  further  disaster.” 

Benson  laughed  shortly.  “I  do  that,”  he 
replied.  “I’ve  done  a bit  of  sappigg  in  my 
time.  Why?” 

“I  was  in  hopes  that  you  knew,”  Groin  re- 
plied, relieved.  “Unfortunately,  I know 
nothing  of  the  art.  If  you  are  sure  there 
is  no  other  way  out,  I propose  to  blast  this 
stuff  out  of  the  way.” 

“With  what?”  demanded  Benson.  “We 
have  no  explosives.” 

“With  magnesium  powder,”  replied  Groin. 
“We  have  that.” 

Benson  started.  “How  much  of  it  have 
we?”  he  asked. 

“I  have  been  able  to  make  about  six 
ounces,”  Groin  said,  triumphantly. 

Benson  stared  stupidly.  “Groin,  are  you 
daft?”  he  demanded.  “Do  you  realize  what 
effect  six  ounces  of  flashlight  powder  would 
have  on  that  heap?” 

“If  you  will  place  my  stuff  for  me,  I will 
try,  nevertheless.”  The  little  professor 
spoke  so  firmly  and  confidently  that  he  im- 
prest Benson  in  spite  of  himself. 

“Oh,  I’ll  place  it,  all  right,”  he  said. 
“We  have  everything  to  gain  and  nothing 
to  lose.  When  do  we  begin?” 

“You  are  sure  there  is  no  way  over,  un- 
der, or  around?”  Groin  demanded.  “Noth- 
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Benson  held  out  his  hand.  “Groin,  you 
may  be  little,  and  your  idea  may  not  be 
worth  anything,  but  your  spirit  is  all  right. 
I’d  sooner  have  you  with  me  in  a pinch  than 
lots  of  bigger  chaps  that  I’ve  met.  You  die 
on  your  pins  and  fighting.  Let's  get  going.” 

Groin  wrung  the  hand  of  the  big  soldier 
of  fortune,  swung  on  his  heel,  and  went  to 
his  flasks.  Benson  awoke  the  mystified 
three,  got  them  into  their  masks,  and  back 
into  a place  he  deemed  reasonably  safe 
from  the  effects  of  any  explosion. 

Then  he  turned  to  look  up  the  professor. 
He  found  Groin  already  at  the  barrier, 
holding  carefully  in  his  hand  a bulky  object 
wrapt  in  strips  of  bagging. 

He  ran  a speculative  eye  over  the  mass 
of  rock,  made  a rapid  estimate  of  the  size 
of  the  object  in  Groin’s  hands,  knelt,  and 
with  his  bare  hands  scooped  a hole.  Rising, 
he  turned  to  the  professor.  “Try  her  there,” 
he  said  briefly. 

Groin  dropt  to  his  knees  before  the  little 
hole.  “Out  with  the  lights”  he  snapt,  and 
silently  Benson  obeyed. 

He  could  hear  Groin  fumbling  in  the 
darkness.  Then  came  the  scrape  as  the 
professor  arose.  The  single  flickering  beam 
from  his  now  carefully  shaded  electric  torch 
revealed  him  moving  slowly  away  from 
the  spot,  methodically  laying  a train  of  bag- 
ging strips  along  the  cavern  floor.  “Bag- 
ging soaked  in  nitrate,”  he  explained  short- 
ly. “The  fuse.” 

Without  comment  Benson  followed  him. 
They  prostrated  themselves  behind  an  out- 
jutting  ledge.  Groin  produced  a box  of 
matches.  “Ready?”  he  queried. 

“Right,”  replied  the  other,  and  silently 
they  donned  their  masks. 

'The  wavering  flare  of  a match,  the  feeble 
blaze  of  burning  rags.  A train  of  glowing 
sparks  writhed  along  the  floor  toward  the 
barrier.  A hesitating  instant.  Then  a 
blinding  flash,  accompanied  by  a terrific 
roar.  Their  little  world  rocked. 

As  the  last  patter  of  falling  shale  died 
away,  Benson  staggered  to  his  feet,  flashed 
his  torch,  and  stumbled  toward  the  ob- 
struction. 

A glance  told  him  of  the  work  of  destruc- 
tion. Much  of  the  moved  mass  had  gone 
to  dust.  What  had  been  immovable  bould- 
ers lay  scattered  about  as  crushed  stone. 
Much  of  the  strangling  wall  was  gone. 

He  cast  an  anxious  eye  on  the  walls  and 
ceiling.  They  had  not  escaped  damage.  It 
was  a terrible  risk. 

Rapid  thought.  The  risk  was  great,  but 
the  stake  was  life  itself.  Better  death  be- 
neath the  crumbling  mass  than  lingering 
torture  with  exactly  the  same  finale. 

He  found  the  professor  at  his  side  hug- 
ging a second  bundle.  Quickly  he  selected 
his  point  of  attack.  In  silence  the  prepara- 
tions were  made,  the  retreat  accomplisht. 

Another  hissing  flame-snake,  again  the 
blinding  flash  and  crashing  roar ! Anew 
he  staggered  forward  to  investigate.  His 
heart  leapt  in  exultation.  One  more,  just 
one  more,  dear  God,  and  if  the  walls  held 
they  would  he  able  to  crawl  thru.  . . . 

With  throbbing  pulse  he  once  more  picked 
the  site  for  the  saving  thunder,  picked  it 
carefully,  for  he  scarce  dared  risk  more 
than  another  of  those  terrific  detonations 
with  the  goal  almost  won. 

Once  more  the  earth  shook  under  that 
terrific  impact,  and  as  he  made  his  way 
down  the  cavern  the  feeble  beam  revealed 
the  yawning  tunnel  darkness  where  the 
giant  mass  had  been.  They  had  gone  thru! 

Quickly  the  party  was  assembled,  the 
packs  gotten  together,  and  still  masked  they 
fled  stumblingly  toward  freedom. 

Blinded  by  the  bright,  blessed  sunlight  at 
the  breast  of  the  slope,  they  halted.  Masks 
were  torn  off,  packs  thrown  down,  and 
panting  they  fell  on  the  mossy  dirt  piles 
at  the  tunnel’s  mouth. 

Benson  let  out  a roar  of  exultation. 
“Thru,  praise  God,”  he  bellowed.  “Groin, 
shake,  you  are  the  man  of  the  hour.” 

The  little  professor  blinked  up  from 
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I re  he  lay.  “Must  sleep,”  he  mumbled. 
I rry — exhausted.” 

I sleep  you  shall,  old  ace,”  roared  Ben- 
5 “and  I’ll  guard  your  precious  old  car- 
i 1 while  you  do.  But  what  under  Heaven, 
ji,  did  you  do  to  that  flashlight  powder? 
;ver  saw  anything  like  it.” 
roin  made  an  effort  to  answer  intelli- 
( ;ly.  Relaxation  and  reaction  struggled 
compel  slumber.  “Wasn’t  the  powder,” 
enuttered,  brokenly,  “was — bottles.  Flash- 
t der — only — detonator.” 
uzzled,  Benson  scratched  his  head, 
i le  Archer  started,  startled. 

A^hat  was  it,  then?”  persisted  Benson, 
! cing  Groin’s  shoulder.  “What  was  the 
llosive?” 

or  a second  the  little  professor’s  eyes 
I led.  “Hydrogen — ” it  was  only  a mum- 
I now.  “Hydrogen — and  chlorine — they 
j bine  in  the  presence — sunlight — explo- 
violence.  Had  no  sunlight — used 
1 — ” 

he  voice  trailed  off  into  nothingness, 
i slept. 


(Continued  from  page  112)  I 
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dition 12.000  Biographical  Names,  nearly 
30.000  Geographical  Subjects,  besides  thou- 
sands of  other  references.  Nearly  3,000 
pages.  Over  6.000  illustrations. 

The  only  dictionary  with  the  New  Divided 
Page,  characterized  as  Stroke  of  Genius.” 

To  those  who  mail  this  coupon  at  once 
G,  & C.  MERRIAM  CO. 

Home  Office  Dept.  S Springfield,  Mass. 

(Publishers  of  Genuine  Webster  Dictionaries 
for  over  75  years) 

Please  send  me  free  of  all  obligation  or 
expense  a copy  of  “Dictionary  Wrinkles"  con- 
taining ail  amusing  “Test  in  Pronunciation" 
(with  key)  entitled  “The  Americanization  of 
Carver;"  also  “125  Interesting  Questions”  with 
reference  to  their  answers  and  striking  “Fac- 
simile Color-Plate"  of  the  new  bindings. 
Please  include  specimen  pages  of  India  and 
Regular  paper  with  terms  of  your  Science  & 
Invention  free  Atlas  offer  on  Webster’s  New 
International  Dictionary. 

Name  

Address  


‘To  have  this  work  In  the  home  is  like  sending  the  whole  family 
to  college." 


is  the  1920  "New  Reference  Atlas  of  the 
World,"  containing  148  pages,  with  96 
pages  of  maps  beautifully  printed  in  colors 
__  with  areas  and  populations  of  all  coun- 
tries, including  changes  brought  about  by  the  Great  War,  Parcel- 
Post  Guide,  etc.,  all  handsomely  bound  in  red  cloth,  size  9%  x 12%. 


The  ATLAS 


'hotographic  films  as  well  as  light  clothes 
be  dried  by  placing  a hook  in  plate  at 
;om  and  tying  to  top  rail. 

L.11  articles  to  be  dried  must  be  small 
well  wrung  out,  so  they  will  not  drip. 
; phonograph  can  be  covered  with  a cloth 
protection. 

ERIC  LEAF. 


HONORABLE  MENTION. 

Razor  Blade  Sharpener. 

'his  device  which  has  been  presented 
sists  of  a simple  mechanism  readily  at- 
lable  to  any  phonograph.  A rubber 
d wheel  can  be  moved  in  place  so  as  to 
tact  with  the  rim  of  the  turntable  of  the 
itograph.  Two  roller-stroppers  are 
sed  to  revolve  in  opposite  directions  by 
rs  while  the  razor  blade,  mounted  on  a 
ker  arm  contacts  from  one  to  the  other 
er. 

Lesnlt : Jazz  music  and  sharp  blades  in 

minute. 

JULIUS  FUCHS. 

HONORABLE  MENTION. 

Power  for  Toys. 

wooden  board  y%"  x 4"  x 20"  cut  as 
wn  in  illustration  is  used.  A rubber 
m a circular  eraser  is  fastened  as 
wn.  This  rubber  runs  on  the  turntable. 
: shaft  is  wedged  into  the  hole  of  the 
ser,  while  a few  washers  keep  the  shaft 
easy  running  order.  At  the  end  of  the 
ft  a thread  spool  is  tightly  wedged, 
is  latter  thus  becomes  a fine  pulley  to 
weights,  run  models,  etc. 
H.  M.  DECKER. 


You  Can  Make  Big  Money 

During  Your  Spare  Time 


BUILDING  PHONOGRAPHS 


First  of  All  Build  Y our  Own  High  Grade 
Phonograph  and  Save  About  $200 

GET  OUR  READY-MADE  PARTS,  PUT  IT  TOGETHER  IN 
A FEW  EVENINGS  AND  CONVINCE  yourself  how  easy  It 
is.  If  you  want  to  add  $200  to  your  monthly  income  this 
is  your  opportunity.  We  want  you  to  build  phonographs  for 
others  and  not  only  for  yourself.  Get  in  the  phonograph 
business.  The  business  that  makes  men  independent  and 
wealthy.  With  Our  Help 

Your  opportunities  in  this  great  and  growing  business  are 
unlimited.  No  special  training  and  previous  experience  is 
necessary.  Thousands  of  men,  whom  we  have  started  in 
business  have  found  the  road  to  quick  fortune.  We  help 
you.  We  show  you  exactly  what  to  do  and  how  to  do  it. 
We  furnish  everything  complete. 

Our  Simple  Plans 

Make  it  easy  and  intensely  interesting  work  to  put  together  these 
beautiful,  sweet  clear-toned  instruments.  We  furnish  you  everything 
complete — motor,  tone-arm.  cabinet  pieces,  all  metal  parts,  and 
simplified  instructions.  You  assemble  and  finish  your  own  phono- 
gi-aph  and  save  .more  than  half  of  the  retail  cost. 

F*i*tf*A  Tells  all  about  our  plan  and 
DeaUiUUI  r ree  gj^o^vs  tlie  b i g opportunities 

awaiting  you  in  the  phonograph  business.  ' No  canvassing — no 
capital  neecied.  Remember — we  are  an  old  reliable  house  aii(5  will 
stand  back  of  you  in  every  way.  Write  for’  our  beautifully  illus- 
trated catalog  today.  We  will  gladly  send  it  by  return  mail 
absolutely  free. 

Chicago-National  Phonograph  Mfg.  Co. 
655-657  N.  May  St.,  Dept.  113  Chicago,  111. 


SAVE” 


ADD  TO  YOUR  INCOME  $5To'$ioi 


E EFFORT 
A DAY  MADE 
EASY  WITH 


New  Improved  Green  Automatic  Machine 


Sharpens,  Hones  and  Strops  all  kinds  of  safety  razor  blades,  in  one  operation, 
from  four  to  six  blades  per  minute.  For  both  Quality  and  Quantity,  this  machine 
is  In  a class  by  itself.  There  Is  nothing  like  it  on  the  market.  Let  us  send  you 
our  free  booklet  explaining  everything  Including  the  "AMERICAN”  Key  Cutter — 
cuts  square,  angular  or  round  slots. 

AMrpirAM  CMPPCMiMr  MArmwiL_fn  /i..\  n>-»  c i loj 
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ACME  APPARATUS 


RADIO  TRANSFORMERS 


AMPLIFYING 

TRANSFORMERS 


MODULATION 

TRANSFORMERS 


C.  W.  POWER 

TRANSFORMERS 


FILAMENT  HEATING 

TRANSFORMERS 


CONDENSERS  AMPLIFIERS 

DETECTORS 

Wz  HENRY  CHOKE  COILS 


TELEPHONE 

TRANSFORMERS 


SPECIAL  TRANSFORMERS 


Send  for  a Copy  of  Our  Manual 
of  Wireless  Telegraphy t W12 

To  secure  satisfactory  re- 
sults in  radio  communica- 
tion, absolute  perfection  in 
material  and  workmanship, 
both  electrically  and  me- 
chanically, is  essential.  These 
conditions  obtain  in  all  the 
material  we  offer  for  sale. 

We  have  on  the  press  a 
manual  and  catalog  covering 
practically  the  entire  field. 

It  will  be  ready  for  distribution  within  the  next  few 
weeks.  We  make  a charge  of  25  cents  for  it,  give  a 
coupon  receipt,  which  coupon  receipt  is  good  for  25 
cents  on  a future  order. 

It  will  contain  200  pages,  size  6x9  in.  profusely  illustrated,  printed  on  high 
grade  paper  with  cover  in  two  colors. 

RADIO  EXPERTS  AT  ALL  OF  OUR  STORES 

MANHATTAN  ELECTRICAL  SUPPLY  CO., Inc. 

17  Park  Place  110  W.  42nd  St.  127  W.  125th  St. 

NEW  YORK 

CHICAGO,  110  S.  Wells  Street  ST.  LOUIS,  1106  Pine  Street 

SAN  FRANCISCO  OFFICE,  604  Mission  Street 


rVOU  HAVE  A BEAUTIFUL  FACE^ 

BUT  YOUR  NOSE? 


BEFORE 

IN  THIS  DAY  AND  AGE  attention  to  your  appearance 
Is  an  absolute  necessity  if  you  expect  to  make  the 
most  out  of  life.  Not  only  should  you  wish  to  appear 
as  attractive  as  possible,  for  your  own  self-satisfaction, 
which  is  alone  well  worth  your  efforts,  but  you  will  And 
the  world  in  general  judging  you  greatly,  if  not  wholly, 
by  your  **lookB,**  therefore  it  pays  to  “look  your  best"  at 


AFTER 

all  times.  Permit  no  one  to  see  you  looking  otherwise: 
it  will  injure  your  welfare  1 Upon  the  impression  you 
constantly  make  rests  the  failure  or  success  of  your  life. 
Which  is  to  be  your  ultimate  destiny!  My  new  Nose- 
Shaper,  “Trados"  (Model  24)  corrects  now  ill-shaped 
noses  without  operation,  quickly,  safely  and  permanently. 
Is  pleasant  and  does  not  interfere  with  one's  daily 
occupation,  being  worn  at  night. 


Write  today  for  free  hoohlet,  tohicTi  telle  you  how  to  correct  ill-shaped  noees  without  cost  if  not  satisfactory 

^ M.  TRILETY,  Face  Specialist  1401  Ackerman  Bldg.,  Binghamton,  N.  Y.  j 




I Simplest 

I By  ELLIOTT  A.  WHITE 

I (Continued  from  page  759) 
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CONNECTIONS  OF  RECEIVING  SET. 

The  maimer  of  connection  and  operatic: 
on  this  set  are  as  follows.  It  will  be  see 
that  the  inductance  coil  L and  the  tunin 
condenser  Cl  form  a closed  oscillating  cit^ 
cuit,  with  the  grid  and  filament  across  it,  th 
antenna  being  an  open  capacity  across  th 
tuning  condenser,  and  in  parallel  with  ill 
The  antenna  capacity  is  thus  added  to  th 
capacity  of  the  condenser.  With  a wave 
meter,  the  set  may  be  permanently  calibrate' 
for  a given  antenna,  and  the  results  markei 
on  the  condenser  scale  if  the  latter  is  ex 
tended  with  a card  dial.  It  is  also  easil; 
calibrated  by  noting  the  settings  for  station 
of  known  wavelength  heard.  The  tickle 
coil  T,  gives  a feedback  of  proper  polarib 
to  maintain  oscillations  in  the  circuit  L Cl 
and  has  adjustable  coupling  with  the  coil  L 
To  pick  up  stations,  the  tickler  coupling 
is  first  increased  to  the  point  where  oscil 
lations  begin,  as  is  determined  by  the  famil 
iar  faint  "frying”  sound,  or  the  click  whicl 
results  either  from  changing  the  tickle:  | 
coupling  to  start  or  stop  oscillations,  or  tho 
click  which  results  from  touching  witl 
the  finger  any  point  connected  to  the  grid 
such  as  the  antenna  binding  post,  the  gric, 
side  of  Condenser  Cl,  or  the  top  of  the  coi 
L.  The  inductance  switch  should  then  be 
set  on  some  tap  of  the  coil  L,  and  the  con  j 
denser  Cl  rotated  till  a musical  whistle  it; 
the  phones,  varying  in  pitch  as  the  con- 
denser knob  is  turned,  indicates  the  pres; 
cnce  of  a signal.  If  no  station  is  heard  of 
that  tap,  another  may  be  tried.  The  com 
denser  should  then  be  carefully  moved  tc 
determine  the  point  of  maximum  signa' 
strength,  being  sure  to  get  the  sending  wave 
and  not  the  compensating  wave,  as  botl 
waves  can  be  heard  in  the  arc  stations. 

Annapolis,  NSS,  is  particularly  trouble- 
some to  separate  the  waves;  but  New 
Brunswick,  NFF,  and  Sayville,  NDD,  give 
no  trouble  in  this  respect.  The  Arlingtor 
arc,  NAA  (6,000  meters),  is  characterized 
like  that  of  Great  Lakes,  by  a clear  bub- 
bling sound.  When  the  station  has  beer 
picked  up  and  tuned  in,  the  next  step  is  tc 
increase  the  loudness  of  signal  by  decreas- 
ing the  tickler  coupling,  that  is,  moving  the 
tickler  coil  T farther  away,  or  more  at  righ1 
angles  to,  the  inductance  coil  L.  With  the 
arrangement  described  (Fig.  3),  this  means 
pulling  the  tickler  coil  out  of  the  center  of 
the  other  coil.  It  will  be  found  that  as  the 
coupling  is  decreased  the  signal  gradually 
becomes  louder,  until  the  point  is  reached 
where  the  oscillations  “break,”  or  stop 
This  adjustment  is  quite  critical,  and  the; 
whole  matter  of  signal  strength  depends' 
on  doing  it  properly.  The  coupling  musij 
usually  be  changed  as  the  condenser  pointer 
is  moved  over  the  scale,  if  the  coupling  is 
anywhere  near  the  critical  point.  While 
hunting  for  stations  the  coupling  should 
therefore  be  kept  rather  close.  The  sim- 
plicity of  tuning,  as  here  detailed,  should, 
be  contrasted  with  the  many  confusing 
adjustments  present  in  the  old  type  of  set 
in  order  to  realize  the  advantage  whict 
results  from  increased  simplicity  of  cir- 
cuits. 

As  was  remarked,  one  advantage  of  this 
set  is  that  it  can  be  used  with  equal  flexi- 
bility on  either  an  open  or  a loop  antenna 
The  open  antenna  will  usually  give  loudeii 
signals,  but  is  likely  to  bring  in  more  static; 
and  interference  from  power  lines,  and  sc 
forth.  A switch  may  be  used  to  connect  ir 
either  kind  of  antenna,  and  the  one  used 
which  at  the  time  seems  preferable.  Dur- 
ing heavy  summer  static  the  loop  is  probablj 
better,  but,  several  authors  to  the  contrary 
there  seems  no  possible  objection  to  the, 
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2000  OHM  SET. $4.50 

3000  OHM  SET 5.50 

That  these  Murdock  No.  55 
Sets  have  earned  a nation- 
wide reputation  for  value,  is 
due,  not  so  much  to  the  fact 
that  they  are,  without  question, 
the  best  low  priced  receivers 
obtainable  anywhere,  as  it  is 
to  the  recognized  fact  that  they 
closely  approximate  in  opera- 
tion the  sensitive  performance 
of  the  most  expensive  sets. 

The  customary  assurance  of 
“Satisfaction  or  Money  Back” 
affords  the  opportunity  of  prov- 
ing the  exceptional  value  of 
these  ’phones  at  no  risk  to  you. 

Other  instruments  — MUR- 
DOCK MADE— of  recognized 
merit  at  equally  reasonable 
prices  are  illustrated  in  Bulle- 
tin 19B,  a copy  of  which  will 
be  mailed  on  request. 

WM.  J.  MURDOCK  CO. 

55  Carter  St. 

CHELSEA  (BOSTON  so)  MASS. 

509  Mission  St.  San  Francisco,  Calif. 


NEW  DIAL  INDICATOR 

Fits  standard 
Shaft.  Made  of  same 
quality  as  our  small- 
er dial.  Black  com- 
position. White  fill- 
ed engraving.  Bev- 
elled edge. 

3"  Dial $0.75.  With  Knob $1.30  Postpaid 

3%"  Dial 1.00.  With  Knob 1.70  Postpaid 

Moorhead  Electron  Kelay  New  Style. ..  .$6.00 

Moorhead  V.T.  Amplifier 7.00 

Moorehead  Extra  Hard  V.T 7.50 

Shipping  weight  1 pound.  Guaranteed.  Licensed 
under  Fleming  and  De  Forest  Patents. 

Our  new  Catalog  now  ready,  send  10c  for  it. 
For  sale  at  all  RADISCO  Agencies 
and  by 

A.  H.  CORWIN  & CO. 

4 West  Park  St.,  Dept.E-1,  Newark,  N.  J. 


use  of  this  direct-connected  set  for  long 
waves  on  a straight  open  antenna.  During 
the  past  summer  the  author  has  had  no 
trouble  on  the  open  antenna  except  during 
thunderstorms,  altho  in  this  part  of  the 
country  the  summer  has  proved  rather  fav- 
orable for  radio.  Again,  when  the  ama- 
teurs start  transrhission,  trouble  may  be  ex- 
perienced on  the  open  antenna  from  QRM. 

The  following  table  gives  some  sample 
settings  for  tuning  on  one  particular  loop 
antenna ; of  course  the  settings  will  differ 
in  other  stations. 

Wave  Inductance  Condenser 


Station  Length  Tap 

Setting 

Annapolis 

NSS  17,000  1"  (175  mhy) 

74 

degrees 

%" 

96 

%" 

140 

%" 

165 

New 

NFF  13.600  1" 

42 

and  53 

Brunswick 

%" 

46 

70 

%" 

82 

103 

%" 

117 

144 

V2" 

fNAA  6.000  V2 

149 

168 

1 

0 

(antenna 

1 

(arc)  Vi" 

60 

Arlington  A 

1/16" 

159 

(Calling) 

NAA  2,500  5/16" 
L (spark)  Vi" 

8 

1 

10 

3/16" 

12 

V»" 

13 

1/16" 

20 

0 (antenna) 

22 

From  this  table  it  will  be  seen  that  any 
tap  up  to  5/16"  brought  in  2,500  meters,  so 
that  the  first  tap  might  be  placed  at  for 
the  minimum  wave  length  of  2,500  meters 
For  the  maximum  wave  length,  it  may  be 
seen  that  for  the  longest  wave  station,  NSS, 
on  17,000  meters,  any  tap  from  to  the 
end  of  the  coil  (1")  was  suitable;  and  for 
NFF  on  13,600  meters,  any  tap  from 
to  the  end  of  the  coil.  Moreover,  any  tap 
from  y%"  to  1"  gave  both  NSS  and  NFF 
by  merely  turning  the  condenser.  This 
shows  that  for  this  particular  antenna  only 
y of  the  coil  needed  to  be  used,  or  even 
less,  and  that  one  tap  at  y covered  the 
upper  range  of  wave  lengths.  If  then  one 
tap  were  put  in  at  or  half  the  coil,  for 
intermediate  wave  lengths,  all  wave  lengths 
from  2,500  to  20,000  meters  would  be  cov- 
ered by  the  three  taps  of  W,  and 
respectively.  This  would  mean  that  the  in- 
ductance switch  would  need  only  three  or 
four  points,  to  cover  the  whole  range  speci- 
fied, and  that  this  switch  would  hardly,  if 
ever,  have  to  be  toucht,  the  tuning  being 
all  done  by  the  single  43-plate  condenser, 
and  the  loudness  of  signals  brought  out  by 
pulling  out  the  tickler  to  the  critical  point. 
It  is  surprising  how  simple  such  a set  can 
be  made.  Settings  for  the  open  antenna 
are  not  given  here,  for  the  readings  are  sim- 
ilar and  the  conclusions  the  same. 

(Conclusion.) 


NEW  RADIO  LICENSE  RULES  AT 
NEW  YORK. 

Applicants  examined  in  the  New  York 
office  for  commercial  radio  operator’s 
licenses  will  be  tested  in  their  transmitting 
ability  in  sending  Continental  Code. 

Applicants  for  commercial  first  grade 
operator’s  licenses  will  be  required  to  send 
100  satisfactory  code  characters  in  succes- 
sion in  a five-minute  test  at  a 20-word-per- 
minute  speed. 

Applicants  for  Commercial  Second  Grade 
Operator’s  license  will  be  required  to  send 
60  satisfactory  code  characters  in  succession 
in  a five  minute  test  at  12  words  per  minute 
speed. 

The  transmissions  by  the  applicant  will 
be  received  by  the  examiner  and  will  also 
be  graphically  recorded  on  a tape  recorder 
as  a check  against  transmissions  in  case  of 
doubt. 

Radio  schools  training  men  who  expect 
to  take  these  examinations  are  requested  to 
prepare  their  students  for  this  transmitting 
test  and  include  a test  therein  before  they 
give  the  student  the  usual  letter  certifying 
that  they  have  satisfactorily  past  the 
course,  and  for  which  the  applicant  is  al- 
lowed a 10%  experience  mark  in  this  of- 
fice. The  transmitting  test  given  the  ap- 
plicants will  include  characters,  numbers 
and  signals  of  all  kinds  used  in  the  usual 
transmission. 


The  Fortune  TeOer 

“I  see  a man — a dark  man.  He  is 
talking  earnestly  to  a young  girl.  She 
is  trying  to  avoid  him.  He  seizes  her 
by  both  arms.  They  struggle.  He  has 
his  hand  at  her  throat.  She  falls.  He 
strikes  her.  He  goes — I cannot  see 
where  he  goes.  It  is  dark — dark — ’’ 
What  happens  then  — how  this 
medium  knew — that  is  the  perplexing 
mystery  solved  only  by  the  marvelous 
genius  of 

CRAIG  KENEDY 

^ ^ ARTHURRtaS 

fffw American. Conan  23^le 
He  is  the  detective  genius  of  our  age. 
He  has  taken  science — science  that 
stands  for  this  age — and  allied  it  to  the 
mystery  and  romance  of  detective 
fiction.  Even  to  the  smallest  detail, 
every  bit  of  the  plot  is  worked  out 

scientifically.  For  nearly  ten 
years,  America  has  been 
? watching  his  Craig  Kennedy 
J — marveling  at  the  strange, 
? new,  startling  things  that  de- 
^ tective  hero  would  unfold. 

FREE— POE 

10  Volumes 

To  those  who  send  the  cou- 
pon promptly,  we  will  give 
FREE  a set  of  Edgar  Allan 
Foe’s  works  in  10  volumes. 

When  the  police  of  New 
York  failed  to  solve  one  of 
the  most  fearful  murder  mys- 
teries of  the  time,  Edgar 
Allan  Poe — far  off  in  Paris — 
found  the  solution.  The  story 
is  in  these  volumes. 

In  England  and  France, 
Edgar  Allan  Poe  is  held  to 
be  the  greatest  writer  that 
America  has  produced.  To 
them  he  is  the  great  Ameri- 
can classic. 

This  is  a wonderful  com- 
bination. Here  are  two  of 
the  greatest  writers  of  mys- 
tery^ and  scientific  detective 
stories.  You  can  get  the 
Reeve  at  a remarkably  low 
price  and  the  Poe  FREE  for 
a short  time  only.  Sign  and 
mail  the  coupon  now. 
HARPER  & BROTHERS 
(Established  1817) 


0 Sc.  Inv.  11-20 

HARPER  &.  BROTHERS,  250  Franklin  Square,  New  York 

Send  me,  all  charges  prepaid,  set  of  Arthur  B.  Reeve — 
in  12  volumes.  Also  send  me,  absolutely  free,  the  set  of 
Edgar  Allan  Pne — in  10  volumes.  If  the  books  are  not 
satisfactory  I will  return  both  sets  within  10  days  at  your 
expense.  Otherwise  I will  send  you  $3.50  within  5 days 
and  $3  a month  for  12  months. 


Name  .... 

Address 

Occupation 
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OUR  TRADE  MARK 

is  a sign  that  you  can  buy  any  Radio  Apparatus  of  proven 
merit  manufactured  in  the  United  States  from  us. 

RECEIVERS 

BRANDES  Superior, 

as  illustrated $7.00 

MURDOCK  2.000  ohm,  $4.50;  3.000  ohm,  $5.50 

BALDWIN 

Type  C,  $16.50;  E,  $20.00;  F,  $21.00 

SWITCH  POINTS,  as  illustrated: 

Brass,  X Val" — 3/16  thread,  .05c  each 

Nickel 06c  each 

BINDING  POSTS 

Hard  Rubber  . . .20c  each 

Hard  Rubber,  Metal  Bushing 12c 

Brass  or  Nickel 08  to  20c 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  CO. 

DEPT.  E,  235  FULTON  STREET,  NEW  YORK 


TYPE  Z.  R.  F.  REGENERATIVE  RECEIVER 


invite  your  comparison  with  any  set  of  similar  type  for  performance 
quality.  Range  175  to  600  meters. 

Price  complete,  $38.00.  Variometer,  only  $6.50 

Our  Radio  Products  have  been  established  in  their  leadership  for  thirteen  years,  are 
carried  in  stock  by  discriminating  dealers  and  are  manufactured  at  139  Main  St., 
Cambridge,  Mass.,  by 

CLAPP-EASTHAM  COMPANY 

Catalogs  mailed  for  6c  stamps 


HAVE  YOU  SEEN  THESE? 


ACME 

AMPLIFYING  \ 
TRANSFORMER  ] *5.00 


Ask  your  dealer  to  show  them  to  you 
Ask  us  to  send  you  our  bulletins 


ACME 

APPARATUS  COMPANY 

28  WINDSOR  STREET, 
CAMBRIDGE  39,  MASS. 

Transformer  and  Radio  Engineers 
and  Manufacturers 


ACME 


AMPLIFIER  $13.00 

DETECTOR  10.00 


DEALERS:  Deliveries  are  inversely  proportional  to  demand.  ORDER  NOW ! 


•E  A BANKER 


Ri 

Prcparo  by  mail  in  spare  time  for  this  nttractivcprofcssio  , 
In  which  thitrc  are  great  opportuniticH.  Send  at  once  for 
free  book,  *‘IIow  to  Become  a Banker” 

EDGAR  G.  ALCORN.  Preeident 

American  School  of  Bankins,  1.14  McLene  Bldg.,  Columbus,  O. 


I TEACH  BY  MAIL 

WRITE  FOR  MY  FREE  BOOK 
How  to  Reromo  a Good  I’enman’* 
and  beautiful  specimens  Your 
camo  clogantly  written  on  a card  if  you  enclose  stamp.  Write 
lor  it  today.  F.  W.  TAUBLVN«  424  Meyer  Bldg.,  Kansas  City,  Mo« 
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diiction  of  a varying  or  irregular  undulai 
tory  current.  These  are  the  first  two  step 
— the  first  mechanical,  the  second  electrical' 
Then  the  current,  as  the  third  step,  also  ai. 
electrical  one,  causes  the  mirror  to  oscillate 
The  fourth  step  may  be  taken  as  optical  i 
this  step  is  the  focussing  of  light  reflectei 
from  the  mirror  upon  the  sensitized  papei 
It  is  at  this  stage  that  one  of  the  most  char 
acteristic  features  of  the  process  appears 
The  work  is  being  done  with  very  feebl 
currents,  of  what  may  be  crudely  termec 
microphonic  intensities.  So  all  the  worl 
that  is  given  them  to  do  is  to  cause  a smal 
and  exceedingly  light  mirror  to  oscillate 
and  it  is  its  imponderable  beam  of  light 
which,  acting  on  the  sensitized  paper,  bring 
us  to  the  last  step — the  final  photographin 
one.  The  final  step  is  the  one  of  greates 
delicacy,  for  it  is  fair  to  say  that  the  sensi 
tiveness  of  the  photographic  surface  is  ai 
example  of  one  of  the  highest  degree 
of  that  quality  attained  by  man  outside 
vacuum  tube  reactions  and  the  like,  when 
the  investigation  or  processes  approacl 
pretty  close  to  the  molecule  or  even  to  th' 
electron. 

Thus  there  is  a regular  succession  o 
processes  of  gradually  increasing  delicacy 
beginning  with  mechanical  action  and  end 
ing  with  the  photographic  effect.  The  las 
is  the  most  delicate  of  the  progressive  oper 
ations,  the  first  is  the  least  sensitive. 

We  give  in  addition  to  the  illustration;' 
of  the  apparatus,  both  sending  and  receiv 
ing,  some  interesting  examples  of  the  worl 
of  the  system.  The  photographs  (unre 
touched)  of  the  representatives  of  thj 
French  and  American  armies,  Generali 
Mangin  and  Pershing,  were  transmitted  ii 
a few  minutes,  perhaps  the  principal  dela;j 
being  the  time  required  for  the  developmen 
of  the  photographic  image. 


Method  by  Which  Pictures  Are  Transmittei 
and  Received  by  the  Belin  System. 


Autographic  writing  is  transmitted  witl 
still  greater  ease,  as  there  are  no^gradua 
tions  to  be  taken  care  of,  and  the  suddei 
change  from  black  to  white  represent  thi 
simplest  phases  of  the  subject.  Yet  oir 
illustrations  show  that  the  infinitesima 
gradations  of  the  photographic  likenes 
are  given  with  great  clearness  in  the  re 
production. 

The  applications  of  the  invention  an 
evident.  There  are  many  occasions  whei 
the  transmission  of  an  autograph  messagi 
would  be  most  desirable,  if  only  for  soda 
or  similar  motives.  It  would  not  constituti 
as  things  are  now,  a legal  signature. 

The  general  disposition  of  parts  is  givei 
in  the  diagram,  which,  taken  with  the  tex 
above,  makes  the  principle  clear.  Th( 
cylinder  with  its  picture  or  writing  in  re 
lief,  is  shown  with  the  microphone  on  whicl 
the  arm  acts  mechanically.  The  line  witl 
induction  coil  and  battery  and  other  re; 
quirements,  transmits  the  vibration  fron 
the  microphone  to  the  distant  receiver-like 
device,  whose  diafram  carries  a mirror 
This  reflects  the  light  thru  a system  o; 
lenses  to  the  sensitized  paper  on  the  re- 
ceiving cylinder. 


r 
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USE  THE  TUBE  THE  NAVY  USES” 


!3n  its  remarkable  trans-Atlantic  flight  the 
jj.  S.  Navy  flying  boat  NC-4  used  A-P  VT 
l^^mplifier-Oscillators.  So  efficiently  did 
ihese  A-P  tubes  serve  on  this  flight,  and 
jo  much  did  they  contribute  to  the  success 
i)f  this  great  achievement,  that  voluntarily 
!he  Bureau  of  Engineering  of  the  U.  S. 
jjslavy  wrote  our  Laboratories  a letter  of 
appreciation. 


THIS 

is  theLETTER 

THIS 

is  tlie  TUBE 


A-P  tubes  manufactured 
under  the  De  ^ Forest 
Audion  and  Fleming  pat- 
ents. Other  patents  applied 
for  and  pending. 


MATEURS — “Use  the  Tube  the  Navy 
^ses“  — the  A-P  VT  Amplifier-Oscil- 
lator— price  $6,  Order  from  your 
iealer.  Descriptive  pamphlet  free  upon 
jequest. 

Atlantic  radio  supplies  co. 

1 Kirk  Place  Newark,  New  Jersey 

PACIFIC  RADIO  SUPPLIES  CO. 

38  Mission  St.  San  Francisco,  Cal. 

Distributors  for  Moorhead  Laboratories 


navv  department 

®ure:au  of 


SsntXefflan: 

^ Wight  th 

^^enale  the  trip  "Woh  tC* 

hear  the  tubas  jpade  i* 

-=31.e 

'rhl^^an®?!  ‘'haa  “y  typa'gfWt  the  loagelt°ra ®®*®f 

point  of  reoo^A  4 reeeiir^f  Plane  whuf  ^®cord 

the  first  rra^^“®  ^or  the  »®lght 


^®hj;  reapeotfuiiy 
Radio  Offioer  j,  o , ^ 

r^««h-AUantio  ®l«eron  i.  


THE  A-P  VT. 
AMPLIFIER-OSCILLATOR 
equipped  with  the  SHAW 
standard  four-prong  base. 


DeForest  AucUon-Unit  Radio  Receiving 
Station  (6  Panel).  "Honey-Comb”  Tun- 
ing Coils,  Tuning  and  Grid  Condenser, 
Audion  Detector,  Head  Telephones,  “B" 
Battery,  Aerial  and  Ground  Connections, 
and  ali  other  needed  supplies.  A vei’y  efB- 
cient  set  of  wide  range. 


Complete  Unit-System 
Receiving  Sets  for  Amateurs 

'T'HESE  complete  Radio  Receiving  Stations  offer  the  most  satisfactory  method  of  securing 
A reliable,  efficient,  and  scientific  apparatus  of  absolutely  dependably  quality.  They  include 
everything  required  to  set  up  and  operate  a Receiving  Station  that  will  operate  satisfactorily 
and  allow  for  expansion  as  the  owner  desires;  including  Aerial  and  Ground  Connections,  Panels, 
Base  and  Back  Boards,  Unit  Panels,  all  screws,  wiring,  insulators,  etc. 

Both  Sets  are  part  of  the  famous  DeForest  Unit-System  and  ad- 
ditional panels  to  increase  the  range  and  selectivity  of  the  sets  may  be 
added  at  any  time.  For  the  beginner,  or  even  the  experienced  Amateur, 
these  sets  are  the  most  logical  system-.  They  do  away  with  costly  cabinets 
and  more  costly  factory  assembly,  thus  saving  money  for  the  purchaser. 

They  are  aEo  more  instructive  as  by  wiring  the 
panels  the  Amateur  secures  practical  information. 


Complete 


DeForest  Simplified  Ra- 
dio Receiving  Station  (3 
Panel).  Has  “Honey- 
Comb”  Tuning  Coils, 
Crystal  Detector,  Tuning 
Condenser,  Head  Tele- 
phones, Aerial  and 
Ground  Connections  and 

Send  for  our  latest  cata-  ■''}?  required  sup- 

, . . r . plies.  An  ine-xpensive 

logue  giving  full,  detailed  descriptions  of  DeForest  set  of  wonderful 

formance. 

Complete  $47.35 


Send  for  Catalogue 

DeForest  Radio  Apparatus  should  be  on  every 
Amateur’s  Christmas  list. 


.$76.15  Receiving  Apparatus.  Sent  postpaid  for  10  cents. 


DE  FOREST  RADIO  TELEPHONE  AND  TELEGRAPH  COMPANY 

Inventors  and  Manufacturers  of  Amateur  and  Commercial  Radio  Apparatus 

1401  SEDGWICK  AVENUE  NEW  YORK  CITY 

Sole  Western  Distributors  Lee  DeForest,  Inc.,  451  3rd  St.,  San  Francisco,  Cal. 
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Central  Radio  Company 

CENTRAL  RADIO  COMPANY  l3  the  largest  radio 
supply  house  In  the  central  states.  A complete 
stock  of  all  leading  makes  assures  prompt  shipments. 
Exclusive  central  states  agent  for  A.  H.  Grebe  4c  Co. 
Every  radio  man  in  the  Mississippi  Valley  should 
write  at  once  for  a copy  of  our  latest  bulletin  and 
special  Information,  which  will  be  mailed  free  upon 
request. 

NOTE; — We  are  successors  to  Independence  Radio 


Central  Radio  School 

CENTRAL  RADIO  SCHOOL  is  the  best  radio  school 
In  the  central  west.  Modern,  complete  equipment. 
Special  licensed  radio  station.  Experienced  Instruc- 
tors trained  to  teach.  Ix)w  rates  and  expenses. 
Both  radio-telegraph  and  radiophone  courses.  Day 
and  evening  classes.  Our  sciiool  only  nine  miles 
from  Kansas  City.  Enroll  any  time.  New  classes 
formed  first  Monday  of  each  month.  Catalogue  free. 

Institute,  advertised  in  August  and  September  Issues. 


P 

I By  PROF.  FLOYD  L.  DARROW  F 

I {Continued  from  page  750) 

' 

To  make  hydrogen  connect  the  furn; 
with  a copper  boiler  as  shown  in  figurt 
and  the  accompanying  cut.  In  the  sil 
combustion  tube  place  a layer  of  iron 
ings.  Turn  on  the  current  and  bring  i, 
tube  to  a good  red  heat,  at  the  same  ti: 
heating  the  water  to  the  boiling  tempe' 
ture.  As  the  steam  passes  over  the  red  1 
iron  it  will  be  decomposed  forming  it| 
oxid  in  the  tube  and  liberating  large  volun 
of  hydrogen,  which  may  be  collected  oi 
water  in  the  usual  way. 

Making  Water  Gas:  If  pieces  of  charcc 
are  substituted  for  the  iron  filings,  wa! 
gas  consisting  of  a mixture  of  hydrog 
and  carbon  monoxid  may  be  obtained  a 
collected  in  the  same  way. 

An  Astonishing  Demonstration:  Usi 

the  furnace  and  tube  alone  bring  the  sili 
combustion  tube  to  a good  red  heat  a; 
then  seizing  it  with  the  tongs  quickly  plun 
it  into  a tall  jar  of  ice  water.  There  w 
be  a great  seething  and  bubbling  but  t 
tube  will  not  break.  The  co-efficient 
expansion  for  silica  is  so  small  that  t 
tube  is  subjected  to  very  slight  strain  a) 
no  fracturing  results. 

The  Crucible  Electric  Furnace:  For 

host  of  laboratory  purposes,  a crucible  fu 
nace  is  an  ideal  luxury.  These  furnac 
are  made  to  run  continuously  on  110-v( 
circuits,  either  direct  or  alternating,  ai 
will  generate  temperatures  of  1,200  degre 
Centigrade.  In  such  a furnace  you  c; 
make  fusions,  alloys,  quicklime,  coke  ai 
charcoal,  glass,  reductions  of  metallic  oxii 
and  bring  about  many  other  chemical  rea 
tions. 

Alaking  Brass:  Into  a fire-clay  cruciblj 

of  suitable  size  to  fit  the  receptacle  of  yoi 
furnace,  weigh  70  grams  of  copper  and  har 
at  hand  30  grams  of  zinc.  Place  tl! 
crucible  in  the  furnace  and  connecting  tl 
latter  to  a 110-volt  circuit  obtain  the  higl 
est  temperature  possible.  When  the  co] 
per  has  melted  into  a clear  lake  of  liqu: 
metal,  which  it  will  do  at  1,084  degrei 
Centigrade,  add  the  zinc.  The  zinc  wi 
melt  and  quickly  dissolve  in  the  molten  co] 
per.  When  the  zinc  and  copper  have  mixe 
thoroly,  seize  the  crucible  with  tongs  ar 
plunge  it  into  a pail  of  cold  water.  TI 
brass  will  quickly  solidify  and  may  1 
knocked  from  the  crucible. 

Other  alloys  may  be  made  in  a simih 
way. 

Making  Quicklime : In  the  crucible  cj 

the  furnace  place  lumps  of  marble,  or  lime 
stone,  and  heat  to  white  heat  for  aboi 
twenty  or  thirty  minutes.  Allow  the  quick, 
lime  to  cool  in  the  furnace  and  then  plac 
a lump  of  it  on  a watch  glass  or  in  a poi 
celain  dish.  From  a wash  bottle  play  . 
small  jet  of  cold  water  over  the  lime.  Iirl 
mediately  steam  will  appear  and  the  harj 
lump  of  lime  swelling  in  size  will  crumbl 
to  a powder.  Enough  heat  will  be  generate 
to  ignite  the  head  of  a match. 

This  process  is  called  slaking  and  is  th 
same  action  that  takes  place  in  the  prepara  | 
tion  of  mortar. 

The  Oxy-acctylene  Torch:  While  th 

use  of  the  oxy-acetylene  torch  is  outsid 
the  province  of  amateur  work,  it  is  of  ver 
great  commercial  importance  and  gives  tem 
peratures  very  close  to  those  of  the  electri 
arc.  With  it  iron  may  be  cut  and  weldei 
with  the  greatest  facility.  In  San  Fran 
cisco  is  a skating  rink  containing  10  mile 
of  brine  pipes  and  10,000  welds,  all  of  whicl 
were  made  by  the  oxy-acetylene  process' 
In  cutting  steel  girders  and  old  armor  platij 
the  oxy-acetylene  torch  has  reduced  th' 
time  and  cost  to  a small  fraction  of  wha; 
they  were  in  the  days  of  more  primitiv( 
methods. 


CENTRAL  RADIO  BUILDING,  INDEPENDENCE,  MO. 


Amplification  100  Times 

Do  you  want  to  receive  signals  of  marvelous  strength;  to  hold  those  that 
gradually  fade  out,  and  to  bring  in  stations  that  you  have  never  heard  before? 
You  do  not  need  a big  aerial  to  get  them, — use 


The  New 
Paragon 
RA-TEN 


Licensed  Under  Armstrong  and  Marconi  Patents 

Greatest  Improvement  in  Modem  Radio 

Do  you  remember  the  super  service  of  the  old  original  Paragon  RA-SIX 
amplifying  short  wave  receiver?  This  new  set  surpasses  it  in  every  respect. 

And  the  Original  RA-Six  Was  the  Only  One  of  Its  Kind. 

150%  improvement  over  the  old  original  Paragon,  away  ahead  of  all  other 
receivers  and  excels  the  most  serviceable  set  on  the  market  today. 

Here  are  the  150%  Pointers 
A Wave  Length  range  of  150  to  1000  meters. 

24%  more  sensitive  and  selective  than  the  RA-SIX. 

Coupling  has  scale  of  180°  instead  of  90°,  giving  wider 
range  of  coupling. 

Cabinet  of  quartered  oak,  overall  size  20%  xSxTVg”; 
white  filled  engravmg,  bakelite  panel,  knobs  and  dials. 
Controls  on  all  adjustments  fitted  with  Vernier  attach- 
ments, permitting  of  very  fine  tuning  and  control. 

And  the  price  $85.00. 

Remember  the  old  Paragon?  This  one  beats  it  and  all 
others  by  miles.  Our  special  bulletin  tells  you  how. 

Send  for  it — it’s  free. 

Our  word  of  honor  to  you  is  our  guarantee.  Let  us  prove  it. 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 

Sole  Distributors  of  the  New  Paragon  RA-TEN 
BLASI,  Secretary  j.  STANTLEY.  Treasurer 

DEPT.  A.l  6 WARREN  STREET  NEW  YORK 


Audion  Control  Unit  only  $13,75 

Wireless  Supply  Co.,  in  its  efforts  to  place  technically 
correct  and  reliable  wireless  apparatus  well  within  the  price  reach  of 
criUcal  amateurs,  announces  its  new  Audion  Control  Unit,  Type  AI. 
inis  new  unit  is  absolutely  reliable  and  can  be  used  with  every  known 
circuit.  It  IS  designed  and  built  for  exacting  service.  It  combines  the 

of  material  and  workmanship. 
8%x6^x6%.  has  a highly  polished  mahogany  finish  and 
with  its  1^11  mounted  panel  will  add  much  to  the  attractiveness  of  your 
station,  ihe  unit  contains  these  instruments;  vacuum  tube  socket  (for 
standard  4-prong  tube)  filament  rheostat  (10  ohms),  grid  condenser, 
grid  l^ak,  and  filament  switch.  Panel  has  binding  posts,  suitably  marked 
in  white,  for  secondary,  tickler,  phones,  and  filament  battery.  Whole 
pack  of  cabinet  swings  open  on  liinges  and  thus  permits  easy  insertion  of 
tube  and  batteries  and  complete  inspection  of  the  interior.  Efficiency 
guaranteed,  or  money  refunded.  ^ 

Price  $13.75,  without  tube  or  batteries.  If  your  dealer  can*t 
supply  you,  order  direct.  Dealers:  Write  for  proposition. 

K.  & G.  WIRELESS  SUPPLY  CO. 

Dept.  15A,  152  Chambers  Street  New  York 


DOUBLE  ANNOUNCEMENT 
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i)VER  HALF  A MILLION  TONS  BY 
MOTOR. 

The  American  Red  Cross  has  about  900 
lotor  vehicles  of  all  kinds  operating  in 
'ranee,  Rumania,  Poland,  Western  and 
louthern  Russia,  Constantinople,  Vienna 
jud  other  places  doing  relief  work. 

Within  six  months  the  Red  Cross  has 
lioved  over  half  a million  tons  of  supplies 
'<y  motor  to  and  from  trains  and  steamships. 

' A train  of  thirteen  cars — ten  of  which 
t/ere  trucks,  recently  left  with  134  cases  of 
pare  parts,  75  barrels  of  oil  and  10  barrels 
if  grease  for  the  Polish  Commission. 
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The  ACE  RAZOR 


POSTPAID 
ANYWHERE 

Combined  straight  and  safety  razor  in  one,  detachable  guard  (not  shown  in  cut)  permits 
of  use  either  as  straight  or  safety.  Neatly  finished,  black  enamelled  long  handle,  detach- 
able blades  of  finest  selected  steel,  good  for  4 months’  use.  Instantly  cleaned. 

The  old-fashioned  clean  shave  and  the  new-fashioned  safety  shave  in  one.  Send  for  yours  today, 
postpaid,  anywhere.  Money  refunded  after  10  days  if  not  satisfactory. 

Raymond  Farrell  Co.,  Dept.  22,  3256  Third  Avenue,  New  York 


Faintest  Signals  Readable 

With  Brandes  Matched  Tone  Receivers 

The  one  thing  that  makes  “Brandes”  receivers  better  than,  and  different 
from  all  others,  is  the  “matched  tone”  feature.  The  tones  of  both  receivers 
are  perfectly  matched ; like  two  fine  violins  tuned  in  exact  unison : two 
human  voices  pitched  in  the  same  tone.  This  makes  the  faintest  signals 
clear,  sharp  and  readable ; carrying  through  the  longest  distances. 


Superior’  2000  Ohms,  $7 

BRANDES 

MATCHED  TONE 

Wireless 

Receivers 


Light  in  Weight 
Comfortable,  Durable 

Brandes  Receiver  shells  are  made  of  hard-dr^wn  aluminum,  com- 
bining strength  with  extreme  lightness.  The  use  of  high-grade 
steel  in  the  magnets  requires  less  metal  for  full  magnetic  power. 

Brandes  Receivers  are  so  easily  adjustable  that  they  may  be 
worn  continually  for  hours  with  comfort.  They  are  hand-made 
throughout,  by  wireless  receiver  specialists;  and  so  well  made 
that  they’ll  last  indefinitely,  giving  accurate  service  all  the  time. 

Send  Sc  for  Catalog  E 

C.  BRANDES,  Inc.  Wireless  Receiver  Specialists 

Room  814,  32  Union  Square,  New  York 


Trial  Offer 

Buy  a Brandes  Receiver; 
try  it  for  10  days;  if  it  fails 
to  do  all  we  claim  for  it, 
return  it  and  money  will  be 
refunded. 


Positively  Your  Last  Opportunity 

>lii[tiiitiiii[|iiiimiiiiiiiiimiiiiiiiimiiiimmiimiiiiiiiiiiiiuiitiiimiiimiiiiiiimiiiminmiiimiiiniiitni  = 

I Dealers  and  Amateurs!  I 


to  purchase  the  Original  Tubular,  Vacuum  Detector, 
Amplifier,  Oscillator  so  well  known  as  the  double-filament, 
double-life,  hand-made 


In  Constant  Service  Since  1915 


AudioTrons,  recognized  as 
the  most  sensitive  detectors  ever 
produced,  are  now  free  and  clear 
of  all  patent  difficulties.  By 
agreements  entered  into  with 
Radio  Corporation  of  America, 
AudioTrons  are  manu- 
factured under  the  fol- 
lowing patents:  Nov. 

7,  1905;  Jan.  15,  1907; 

Feb.  18,  1908.  Licensed  only 
for  amateur  or  experimental  uses 
in  Radio  communication.  Any 
other  use  will  be  an  infringe- 
ment of  the  above  patents. 


$s.oo 

Each.  No  increase 
in  price 


AudioTrons  are  no  longer 
limited  to  audio  frequency  and 
can  now  be  used  as  detectors 
and  oscillators  as  well  as  am- 
plifiers. 

See  your  dealer  at  once,  or  or- 
der direct.  Be  sure  to 
benefit  by  this  last  op- 
portunity to  secure  a 
hand-made,  supersensi- 
tive, double-filament  AiidioTron 
Detector,  Amplifier,  Oscillator. 
Insist  on  the  name  AudioTron 
on  every  tube  you  purchase. 
Fully  guaranteed. 


Send  at  once  for  advance 
information  on  the  NEW 

y^JDlOJ^RON 

DETECTOR 

^MPLIYRON 

AMPLIFIER 

QSCIUpRON 

OSCILLATOR 

^ mounted  on  the  standard  four-prong  ; 
; base.  These  NEW  TUBES  will  be  : 
i ready  for  delivery  about  October  tenth,  i 
i A valuable  bulletin  on  these  new  fully  i 
; licensed  tubes  is  now  being  prepared,  i 
: See  your  dealer  today.  If  he  cannot  i 
; supply  this  Free  Bulletin,  send  us  his  i 
i name  and  address  and  we  will  mail  you  ; 
an  advance  copy  of  Bulletin  No.  P170.  I 

iimitinimnimiiiiiimiiiiiiiiiiiiiiiuiiitijiiiimitiiiiiii.iiuiiiijiitiiimiiiiiiiiiNinNiiiiuiitmiiiijiiiiniii 


DEALERS,  JOBBERS — If  you  are  not  on  our  mailing  list,  write  us  immediately. 

AudioTron  Manufacturing  Company 

^ o*  ..  (Successors  to  The  AudioTron  Sales  Co.)  c-  ^ t-r 

Dept.  S,  35  Montgomery  Street  ’ San  Francisco,  Calif. 
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SIGNAL”  RADIO  APPARATUS 


“Signal”  Navy  Receiving 

Transformer  No.  R21 — $21.00 


We  have  been  manufacturing  the  Navy 
Type  Transformer  for  a number  of 
years  and  thru  development  are  able  to 
offer  an  instrument  that  is  well-nigh 
perfection  and  which  has  made  it  one 
of  the  most  popular  that  we  make. 


The  Panel  and  Secondary  switch  is  of  Grade  “M”  Formica.  Woodwork  is  hand 
rubbed,  mahogany  finish.  Metal  parts  are  highly  nickel  plated  and  polished. 


“Signal”  Rotary  Spark  Gap 

No.  R8— 1 KW.— $24.00 


On  our  R8  Rotary  Spark  Gap  we  use  a universal 
motor  of  about  1/12  H.P.  and  of  very  high  speed. 
We  use  Formica  for  mounting  blocks  and  rotary 
discs.  Note  the  flat  blade  rotary  electrodes  which  by 
proper  quenching  keep  them  well  below  room  tem- 
perature. The  quickness  of  break  is  made  adjustable 
by  means  of  stationary  electrodes  which  may  be  moved  towards  or  away  from 
the  rotary  electrodes  and  which  may  also  be  pivoted  upon  their  mounting. 

Secure  “Signal”  Apparatus  from  your  dealer  or  if  he  cannot 
supply  you  lorife  our  nearest  distributor,  giving  your  dealer’s  name 


SIGNAL  ELECTRIC  MFG.  CO. 

MENOMINEE,  MICH. 


DEALERS — For  prices  and  discounts  write  any  of  the  following  distributors; 


P.  M.  Dreyfuss  Co.,  150  Chambers  St,  New 
York,  N.  Y. 

Newman  Stern  Co.,  1874  6th  St,  Cleveland, 
Ohio 

A.  W.  Marshall  Co.,  141  Jefferson  Ave.,  Detroit, 
Mich. 

C.  H.  Wallis  & Co.,  1453  Syndicate  Trust  Bldg., 
St  Louis,  Mo, 

Signal  Electric  Mfg.  Co,,  33  S,  Clinton  St, 
Chicago,  111. 


G.  C.  Kowfeldt  & Co.,  Minneapolis,  Minn. 
Globe  Commercial  Co.,  618  Mission  St.,  San 
Francisco,  Calif. 

Brian  & Powers,  304  Canal  Bank  Bldg.,  New 
Orleans,  La. 

R.  E.  T.  Pringle  Co.,  95  King  St  E.,  Toronto, 
Ont. 

R.  E.  T.  Pringle  Co.,  401  New  Birks  Bldg., 
Montreal,  Que. 


DUCK’S 


New  Big  200-Page  No.  14 
Wireless  Catalog  and  100 
Page  E I e c t ri  cal  Catalog 


The  wireless  catalog  mailed  for  12c  and  the  electrical  catalog  for  6c. 
either  in  stamps  or  coin,  which  amount  you  are  privileged  to  dedud  om 
your  first  order  of  $1.00.  Catalog  positively  not  sent  otherwise. 

This  edition  of  our  wireless  catalog  is  the  most  complete  and  elaborate 
we  have  ever  put  out.  It  embraces  everything  in  wireless  worth  while.. 
As  an  encyclopedia  of  information  it  is  invaluable.  It  is  printed  on  ex- 
cellent paper  and  with  a beautiful  cover.  Your  amateur  friend  will  tell! 
you  that  there  never  has  been  any  wireless  catalog  to  take  the  place 
of  Dack’s„  and  above  all  that  you  can  absolutely  rely  on  the  quality  of  every  instrument  listed 
in  this  catalog-  ‘ -n  . i -i  ..  i 


In  a word  it  is  all  worth  while  catalogs  in  one. 

Audio  Tron  bulbs  prepaid  $6.00 
We  discontinued  selling  Audio  Tron  bulbs  and  accessories  for 
a short  time  but  we  have  again  resumed  thedr  sale  and  also 
panel  sets,  and  can  guarantee  immediate  delivery. 


NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


A big  improvement  over  our 
former  model.  Primary  di- 
vided into  four  sections,  with 
three  dead  end  switches,, 
greatly  improving  selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  ^ har- 
monics. The  change  in  the 
construction  of  the  guide  rod 
support  makes  it  possible  to 
obtain  a looser  coupling.  It 
is  a wonderful  improvement 
over  our  old  model  both  in 
performance  and  appearance. 
Only  $27.50. 


The  secondary  ork  our  new 
type  Arlington  is  divided  into 
three  sections  with  two  dead 
end  switches,  eliminating  dead 
end  effect  and  harmonics  and 
giving  greater  selectivity. 
The  end  support  is  similar  to 
that  on  our  Navy  type,  per- 
mitting a looser  coupling.  It 
:is  a beautifully  finished  in- 
strument. 


Price  only  $15.00 


OUR  IMPROVED  ARLINGTON  RECEIVING  .TRANSFORMER 


THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 
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By  PIERRE  H.  BOUCHERON 

{Continued  from  page  761) 
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If  the  home  student  is  not  very  speedy 
in  receiving  and  yet  is  unable  to  attend 
a school  or  have  a friend  send  to  him  at 
regular  intervals  so  that  he  can  gradually 
acquire  speed,  he  may  resort  to  the  use  of  ; 
a mechanical  sending  machine,  several  j 
practical  models  of  which  are  on  the  mar-j 
ket  today.*  One  of  these  instruments  em-  j 
ploys  a disk  having  its  edges  slotted  out 
with  dots  and  dashes  and  spaces  so  that , 
when  the  disk  is  made  to  revolve  by  clock- 
work the  slotted  edges  cause  a contact 
maker  to  reproduce  actual  messages  by 
means  of  a local  buzzer  and  telephone  cir- 
cuit. In  the  other  case,  specially  prepared 
phonograph  disks  when  placed  in  a regu- 
lar talking  machine  reproduce  actual  mes- 
sages. These  last  have  been  so  perfected  ' 
that  even  static  and  interference  are  in-  j 
serted  here  and  there  in  various  parts  of 
the  records  in  order  to  duplicate,  as  near 
as  possible,  actual  operating  conditions. 

These  mechanical  sending  devices  are 
mentioned  here  for  your  info  nation,  but 
it  must  not  be  inferred  that  th  i will  teach 
you  radio  receiving  with  the  sr  le  effective- 
ness that  a personal  instructoi  would.  As 
mentioned  before,  they  are  only  to  be 
resorted  to  when  other  methods  are  im- 
possible. 

If  you  are  a fairly  good  receiver  and 
can  copy  a message  on  paper  without  too 
many  breaks,  it  is  suggested  that  you  learn 
the  art  of  copying  directly  upon  the  “mill,” 
which  is  telegraphers’  slang  for  a type- 
writer. This  is  a very  effective  and  busi- 
ness-like way  of  receiving  messages  and 
is  one  which  will  come  in  good  stead  when 
you  become  a practical  operator. 


HOW  LONG  WILL  H TAKE? 

The  time  necessary  to  pn  pare  yourself  to 
the  point  where  you  are  ready  to  take  the 
government  examination  for  a license  de- 
pends entirely  on  the  following  conditions : 

1.  Your  previous  knowledge  of  either  ra- 
dio or  wire  telegraphy. 

2.  The  degree  of  enthusiasm,  the  adapta- 
bility and  the  consistency  you  display 
in  your  studies  and  code  practise. 

3.  The  extent  of  your  education. 

4.  The  amount  of  time  you  have  to  de- 
vote to  study,  which  is  to  be  based  on 
whether  you  are  taking  a day  or  night 
course  at  a resident  school  or  learning 
at  home. 

5.  Your  income  while  learning,  whether 
you  are  receiving  instruction  at  a 
school,  or  at  home  by  means  of  text- 
books. 


LICENSE 


GRADES  AND  THEIR  REQUIRE- 
MENTS. 


The  United  States  Government  issues  a 
number  of  licenses  covering  certain  pur- 
poses for  which  they  may  be  required. 
There  are  eight  grades  of  these,  as  follows: 

1.  Commercial  Extra  First  Grade.* 

2.  “ First  Grade. 

3.  “ Second  Grade. 

4.  “ Cargo  Grade. 

5.  “ Temporary  Permit. 

6.  Experiment  and  instruction  Grade. 

7.  Amateur  First  Grade. 

8.  “ Second  Grade. 

* A regularly  licensed  operator  must  have  18 
months’  actual  experience  before  eligible  to  take 
the  examination  for  this  rather  rare  document. 

In  the  present  instance  we  are  concerned 
with  but  one  grade,  that  of_  Commercial 
First.  This  is  the  one  which  is  insisted  upon 
by  all  radio  companies  and  there_  are  very 
few  instances  where  a company  will  employ 
any  other  operator  but  one  holding  at  least 

'"'^’ThF' Omnigraph.  The  Victor  Radio  Practise 
Records. 
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Evenings 
and  Learn 
Radio 


Sfiidv  secure 

Oluay  grade  com- 

mercial license 
in  a few 
months  and  po- 
sition paying 
$125  a month  and  expenses.  In- 
dividual attention  given  each 
student.  Moderate  rates. 

Ask  for  Booklet  A 

Y.  M.  C.  A. 
RADIO  SCHOOL 

Marcy  venue  Near  Broadway 

Brooklyn,  N.  Y. 

Telephone  Williamsburg  3800 


‘1N  THE 

GOOD  OLD 

lE^^  E 

did 'not  get  that  C-W  set  fixed 
Gietsbusy  now  so  you  will  be  in 
lu.  ihe  coming  season.  We  have 
' or  finished  instruments.  Only 
du  : list  get  our  list  before  buying. 

TJ'..  ERS,  if  you  are  going  to  be  ready  for 
■ . holiday  rush,  let’s  have  your  orders. 
; going  to  publish  our  dealers  list,  get 
lame  in.  Our  apparatus  is  licensed 
. Armstrong  Patent  No.  1,113,149. 
...ember — “You  may  pay  more  but  you 
' uy  better.” 

PRECISION  EQUIPMENT  CO. 

' tpt.  E,  2437  Gilbert  Avenue 
Cincinnati,  Ohio. 


li.ai 

I'll; 

.oair 


dor 


RADIO  XMAS 

this  holiday  season  a radio  one, 
3ur  apparatus  now  before  the  de- 
axhausts  the  supply  on  hand.  We 
. mail  orders  promptly — and  post- 
Each 

Batteries $1.25 

Detector 17.00 

Amplifier 25.00 

Amplifier 65.00 

Dials 1.30 

'^CO  Coils 70c  to  4.85 

nore  complete  list  of  instruments  send  10c 
log,  cost  will  be  deducted  from  first  $1.00 

RADISCO  AGENTS 

•pen  Evenings  until  9.30  P.  M. 
ELLY  & PHILLIPS 
latbush  Avenue,  Brooklyn,  N.  Y. 


JR  OWN  MACHINE  FOR  TELEGRAPHING 
PICTURES 

never  offered  before 
•'  ue  print  and  complete 
• T s for  most  marvelous 
■ dn  t)f  the  age.  Machines 
..nd  inexpensively  made 
: ' lal  and  simple  articles 
the  hands  of  every  ex- 
Will  transmit  pictures, 
zings  and  handwriting. 

• I 3 transmitted  on  set  of 
lines.  Only  $2.  Send 

. 1.  LEISHBBAN  CO. 

Ogden,  Utah 
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a Commercial  First  Grade  License.  It  be- 
hooves you,  therefore,  to  strive  for  this 
“ticket.” 

The  necessity  for  an  operator  holding  a 
license  is  required  by  international  law 
which  was  decided  upon  several  years  ago, 
when  certain  regulations  were  drafted  and 
from  which  we  glean  the  important  fact  that 
“the  service  of  the  station  on  shipboard 
shall  be  carried  on  by  a telegraph  operator 
holding  a certificate  issued  by  the  govern- 
ment to  which  the  ship  is  subject.” 

Concerning  the  matter  of  licenses,  there 
is  at  the  present  moment  of  writing  a move- 
ment on  foot  to  change  the  present  system 
of  grading  operators,  as  it  is  felt  that  the 
method  of  today  is  not  as  effective  as  it 
might  be.  In  this  connection  the  United 
Radio  Telegraphers’  Association  is  co-oper- 
ating with  the  United  States  Shipping 
Board,  as  well  as  with  the  Secretary  of  the 
Department  of  Commerce,  to  bring  about  a 
mutually  agreeable  system  of  issuing  radio 
licenses  based  primarily  upon  ability  and 
length  of  service,  taking  into  consideration 
the  grading  of  vessels  ranging  from  large 
passenger  to  small  cargo  tramps,  and  the 
licenses  which  will  be  held  valid  on  each 
type.  These  tentative  changes,  however, 
need  not  worry  prospective  operators ; they 
need  only  concern  themselves  with  the  im- 
portant task  of  training  themselves  as  it  is 
being  recognized,  more  and  more,  that  the 
important  post  of  sliip  operator  should  be 
filled  solely  by  competent  men. 

COMMERCIAL  FIRST  GRADE. 

The  general  requirements  for  this  license 
should  be  carefully  noted  and  diligent  study 
of  them  practised.  Briefly  these  are : 

(a)  The  adjustment,  operation,  and  care 
of  the  apparatus,  including  correc- 
tion of  faults  and  change  from  one 
wavelength  to  another. 

(b)  Transmitting  and  receiving  by  ear  at 
a speed  of  not  less  than  twenty  words 
a minute  in  Continental  Morse  (five 
letters  to  the  word). 

(c)  Use  and  care  of  storage  battery  or 
other  auxiliary  power  apparatus. 

(d)  Knowledge  of  the  international  regu- 
lations in  force  applying  to  radio 
communication. 

(e)  Knowledge  of  the  requirements  of 
the  acts  of  Congress  to  regulate  ra- 
dio communication  (secs.  3,  4,  5,  6 
and  7 of  the  act  of  Aug.  13,  1912). 

(f)  The  commercial  extra  first  grade 
and  the  commercial  first-grade  li- 
censes qualify  holders  for  employ- 
ment at  any  ship  or  land  station  of 
any  class. 

CITIES  WHERE  EXAMINATIONS  ARE  HELD. 

Commercial  radio  operators’  licenses,  as 
well  as  amateur  licenses,  of  all  grades,  may 
be  secured  upon  due  examination  by  apply- 
ing to  any  of  the  following  named  cities, 
where  are  situated  representatives  of  the 
Department  of  Commerce : 

Radio  Inspector,  Customs  House,  Boston,  Mass. 
Radio  Inspector,  Customs  House,  New  York  City, 

N.  Y. 

Radio  Inspector,  Customs  House,  Baltimore,  Md. 
Radio  Inspector,  Department  of  Commerce  Bldg., 

Washington,  D.  C. 

Radio  Inspector,  Customs  House,  Savannah,  Ga. 
Radio  Inspector,  Customs  House,  Charleston,  S.  C. 
Radio  Inspector,  Citizens  Bank  Bldg.,  Norfolk,  Va. 
Radio  Inspector,  Customs  House,  New  Orleans, 

La. 

Radio  Inspector,  Customs  House,  San  Francisco, 

Cal. 

Radio  Inspector,  Customs  House,  Seattle,  Wash. 
Radio  Inspector,  Customs  House,  Chicago,  111. 
Radio  Inspector,  Customs  House,  Cleveland,  Ohio. 

As  may  be  seen,  this  covers  all  the  radio 
inspectors  in  their  offices,  and  elsewhere  by 
special  arrangement.  Additional  opportuni- 
ties for  taking  the  examination  are  also 
offered  to  applicants  as  may  be  deemed  nec- 
essary. These  special  dates  and  places  may 
be  readily  ascertained  by  writing  to  the 
Commissioner  of  Navigation,  Washington, 
D.  C.,  or  to  the  nearest  radio  inspector.'  In  I 
this  manner  p :ants  who  are  j 


How  much^ 
shoiildlKnow 
about  iKisiness 
•law? 


This  question  is  being  asked  by  an  ever- 
increasing  number  of  men  and  women  who 
realize  that  a better  understanding  of  busi- 
ness law  means  an  addition  to  their  income. 
One  needs  specialized  knowledge  today  to  be 
thoroughly  successful — whether  for  one’s  self 
or  for  his  employer.  You  are  badly  handi- 
capped unless  you  KNOW  JUST  HOW  TO 
HANDLE  YOURSELF  at  every  turn. 

Are  you  in — or  going  into — 
business — entering  a partner- 
ship— building  a house — buy- 
ing or  selling  property — em- 
ploying agents — suing  or  being 
sued — in  doubt  on  any  legal 
point  ? 

Ever-increasing  opportunities  are  ahead  of  the  man 
wlio  keeps  himself  abreast  of  the  times.  During  the 
period  of  industrial  and  social  readjustment  through 
which  we  are  passing,  every  man  and  woman  is  facing 
constantly  changing  conditions.  The  courts  have 
made  new  and  very  definite  rulings  concerning  busi- 
ness relations  between  employer  and  employee,  and 
between  buyer  and  seller,  and  those  who  remain  in 
ignorance  of  the  fundamental  laws  on  which  these 
rulings  are  based  are  in  constant  danger  of  commit- 
ting mistakes  which  may  result  in  great  loss. 

Know  the  Law  and  Be  Safe 

While  it  would  be  impossible  and  impracticable  for 
the  average  man  or  woman  to  consult  a lawyer  con- 
cerning the  hundreds  of  questions  which  are  con- 
stantly arising  in  one's  daily  affairs,  the  Virginia 
School  of  Business  Law  has  compiled  a course  which 
makes  it  possible  for  every  one  to  gain  a complete 
and  thorough  knowledge  of  law  as  applied  to  the 
everyday  problems  of  the  individual. 

This  course,  which  is  divided  into  ten  treatises  and 
which  covers  Corporations.  Partnerships.  Contracts, 
Sales,  Agency.  Real  Estate,  Wills,  Bills,  Notes  and 
Checks,  Bankruptcy,  etc.,  has  been  prepared  by  the 
Hon.  George  Bosman,  of  the  Virginia  Bar,  a special- 
ist in  business  law,  to  meet  the  needs  of  the  average 
man  and  woman.  **  It  is  not  cluttered  with  legal 
phraseology  and  does  not  waste  time  in  lengthy  dis- 
cussions of  theories,  but  in  plain,  concise  language  it 
fully  covers  all  questions.  **  A few  moments  a day. 
devoted  to  the  study  of  this  course  or  reference  to  it 
when  you  find  it  necessary,  will  put  you  in  posses- 
sion of  facts  which  may  save  much  litigation  and 
thousands  of  dollars.  **  The  COUPONS  ACCOM- 
PANYING THE  COURSE  will  save  you  many  an 
attorney’s  fee. 

10  Coupons  for  10  Questions 

With  each  subscription  to  this  course  there  will  be 
sent  10  LEGAL-ADVICE  COUPONS,  each  one  en- 
titling the  holder  to  a legal  opinion  on  any  subject 
and  to  the  same  sort  of  impartial  advice  which  he 
might  expect  if  he  walked  into  an  attorney’s  office 
and  paid  him  his  fee.  These  coupons  are  good  for 
two  (2)  years  and  may  be  used  by  the  subscriber  as 
desired.  The  service  he  will  receive  in  exchange  for 
any  one  of  these  coupons  may  alone  be  worth  the 
entire  cost  of  the  course. 

A Service  of  GreatWalue 

A short  cut  to  the  exact  information  you  want. 
No  useless  instruction  or  verbiage.  No  wasted  effort. 
A Practical.  Accurate,  Complete  Guide  to  Everyday 
Business  Affairs.  Prompt  advice  and  guidance  in 
all  troublous  matters.  Dependable  counsel  on  any 
10  Questions  of  Law  which  may  cause  you  anxiety 
within  the  next  two  years.  A direct  guide  to  the 
correct  settlement  and  handling  of  any  mooted  legal 
question.  A sure  means  of  forging  ahead  by  being 
better  informed  than  your  competitor. 

Pin  .$10  to  this  coupon  below  and  mail  it  to  us  to- 
day. Your  check  will  do.  The  complete  set  of  10 
Lessons  will  come  to  you  by  return  mail,  along  with 
10  Legal-Advice  Coupons,  each  one  of  which  will 
entitle  you  to  an  authoritative  opinion  on  a single 
subject.  **  If,  after  five  days’  examination,  you 
would  rather  have  your  money,  ship  the  10  Lessons 
and  10  Coupons  back  to  us  and  we  will  make  full  re- 
fund— gladly  and  without  question. 

Just  send  in  the  coupon  below  (omitting  the  $10.00 
payment  if  you  like)  and  we  will,  without  cost  or 
obligation  to  you.  send  you  a full,  detailed  descrip- 
tion of  the  course  and  the  service  we  offer. 

Virginia  School  of  Business  Law 

353  New  Kirn  Building,  Portsmouth,  Virginia 

VIRGINIA  SCHOOL  OF  BUSINESS  LAW 
353  New  Kirn  Building,  Portsmouth,  Virginia, 

Enclosed  find  $10.  Send  me  your  complete  course 
of  10  Lessons  in  Business  Law  along  with  10  Cou- 
pons, each  one  of  which  will  entitle  me  to  an  au- 
thoritative opinion  on  some  legal  point  or  question 
of  my  choosing ; these  coupons  to  be  used  within 
two  years.  Should  I decide,  after  5 days'  examina- 
tion, to  return  course  and  coupons  you  agree  to  at 
once  refund  my  $10  payment. 

Name 

Address 
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Theory  and  Operation 
of  Vacuum  Tubes 
in  Radio  Science 
and  Engineering 

arranged  in  a complete  and  com- 
prehensive course  of  instruction. 
Every  amateur  operator,  com- 
mercial operator,  engineer  or 
manufacturer  should  study  this 
course.  Instruction — Lectures — 
Laboratory  Work.  Under  the 
personal  supervision  of  an  ex- 
pert who  has  made  a special  study 
for  years  of  the  vacuum  tube. 

Write  for  Booklet. 

Y.M.C.A.RADIO 

SCHOOL 

152  Eiast  86th  Street 

NEW  YORK,  N.  Y. 

“The  Best  Radio  School  in  the  East” 

If  desired,  arrangements  can  be  made  for 
students  to  enjoy  the  privileges  of  our 
gymnasium — swimming;  pool — dormitory — 
employment  bureau. 


RADIO  APPARATUS 

Distributors  of  Reliable  Radio  Appa- 
ratus for  Experimenters  in  Every 
Branch  of  the  Radio  Field. 


All  we 
ask  is  a 
trial ! 


HONEYCOMB  COILS 

Lltzendraht  Wire.  (While  they  last.) 

LL-  75  330-  1030  Meters $1.60 

T.T.-  250  1300-  4000  Meters 2.30 

LL-  300  1550-  4800  Meters 2.50 

LL-  600  4000-12000  Meters 3.00 

LL-  750  5000-15000  Meters 3.20 

LL-1000  6200-21000  Meters 3.50 

Note;  These  are  genuine  DeForest  Litz  coils. 

TELEPHONES  (Pair) 

No.  55  Murdock  2000  Ohms $4.50 

No.  55  Murdock  3000  Ohms 5.50 

Brandes  Superior  2000  Ohms 7.00 

Baldwins’s  Type  C Navy  standard 16.50 

Baldwins's  Type  E Super-sensitive 18.50 

B.  BATTERIES 

No.  7623  Standard  22.5  V.  Small  $1.35 

No.  7625  Standard  22.5  V.  Large  2.40 

No.  7650  Standard  22,5  V.  Large  Variable 3.25 

Send  6 cents  in  stamps  tor  new  catalog. 

F.  D.  PITTS  CO.,  Inc. 

12  Park  Sq.,  Dept.  D,  Boston,  Mass.,  U.  S.  A. 


The 

WIRELESS  EQUIPMENT 

COMPANY,  Inc. 

Furnishes  all  kinds  of  relia- 
ble radio  afparatus  at  lowest 
prices.  Send  for  latest  bulletin 
No.  150C  on  neiv  apparatus. 

188-190  Greenwich  St.  New  York 


New  1920  RED  HEAD  PHONES 


We  announce  the  new  model  of 
the  famous  Red  Head  Radio  Re- 
ceivers. greatly  improved,  3200  ohms. 
$12.50  the  pair.  Write  for  Bulletin 
F6  for  information  on  these  super- 
sensitive  receivers. 

THE  NEWMAN-STERN  CO. 
Dept.  E.E.  Cleveland.  Ohio 

Distributors  for  DoRorest, Murdock, Signal, 
Bunnell  and  other  famous  linos. 


Science  and  Invention  for  November,  1920 


situated  in  remote  sections  far  from  any  of 
the  above-named  places  are  often  given  the 
opportunity  to  take  the  examination  thru 
the  courtesy  of  traveling  radio  inspectors. 


WHAT  TO  STUDY. 

To  attempt  to  detail  within  this  article 
the  exact  matter  which  you  should  study 
in  order  to  pass  the  examination  is,  of 
course,  impossible.  You  are  supposed  to  be 
familiar  with  all-around  radio  conditions 
before  you  can  qualify.  Do  not  think  that 
it  is  a case  of  “boning  up’’  on  a lot  of  stock 
questions  so  as  to  be  able  to  answer  them 
by  rote  or  memory  system.  If  you  expect  to 
pass  the  examination  you  must  have  a good 
knowledge  of  the  technical  side  of  radio, 
involving  theory  and  practise.  You  will 
probably  be  asked  to  draw  complete  circuit 
diagrams  of  a ship’s  modern  transmitter 
and  receiver;  in  fact,  be  prepared  for  it. 
The  questions  will  also  cover  the  advan- 
tages and  disadvantages  of  various  radio 
appliances,  the  complete  method  of  proced- 
ure in  tuning  a transmitter  with  a wave 
meter ; faults  and  repairs  of  the  power  cir- 
cuit. Receiving  systems  with  their  atten- 
dant practical  operation  are  also  covered  in 
detail.  The  modern  storage  battery  is  given 
considerable  attention.  This  involves  the 
Edison  as  well  as  the  lead  cell.  You  will 
need  be  quite  familiar  with  the  manner  of 
caring  for  these  cells  and  the  proper  method 
of  charging  and  discharging. 

Motors,  generators  and  motor-generators 
are  very  important  items  of  the  examina- 
tion. 

In  addition  to  the  above  it  is  also  neces- 
sary that  you  familiarize  yourself  with  radio 
laws  and  regulations,  which  takes  in  not 
only  those  of  the  United  States  but  also 
those  which  have  been  adopted  by  the  In- 
ternational Radio  Telegraphy  Convention. 

In  order  to  secure  a very  good  knowledge 
of  all  of  the  above-mentioned  subjects,  I 
can  do  no  better  than  refer  you  to  the  fol- 
lowing volumes  which  should  be  secured 
and  carefully  digested : 

The  Radio  Communication  Laws  of 
the  United  States  and  the  Inter- 
national Radio  Telegraphy  Conven- 
tion, Edition  Aug.  15,  1919,  and  which 
can  be  secured  by  writing  to  the  Gov- 
ernment Printing  Office,  Washing- 
ton, D.  C.,  for  the  sum  of  15  cents. 
This  volume  is  almost  indispensable 
to  the  would-be  radio  man. 

In  addition  to  the  above  book  the  pros- 
pect is  referred  to : 

(a)  Practical  Wireless  Telegraphy,  Wire- 

less Press,  New  York,  N.  Y. 

(b)  The  How  and  Why  of  Radio  Appa- 
ratus, Experimenter  Publishing  Co., 
New  York,  N.  Y. 

(c)  The  Principles  Underlying  Radio 
Communication,  Government  Print- 
ing Office,  Washington,  D.  C. 

Outside  of  the  first  mentioned  govern- 
ment book  it  is  not,  of  course,  necessary  for 
you  to  secure  all  of  those  mentioned  in  the 
second  list,  one  of  them  will  do.  Incident- 
ally you  are  cautioned  against  resorting  to 
book  knowledge  alone.  If  you  are  one  of 
the  unfortunates  who  cannot  attend  a 
school,  it  would  be  well  for  you  to  secure 
a certain  amount  of  practical  instruction  in 
the  care  and  maintenance  of  a ship’s  radio 
station  before  attempting  to  take  the  e.xami- 
nation.  For  even  if  you  do  manage  to  ob- 
tain a license  solely  on  book  knowledge, 
you  may  find  yourself  up  against  it  when 
confronted  with  some  real  trouble  or 
breakdown  when  on  board  ship  at  sea. 

RADIO  ENGINEERING. 


Name  “Bayer”  means  genuine 
Say  “Bayer” — Insist  1 


Say  “Bayer”  when  buying  As-  ' 
pirin.  Then  you  are  sure  of  getting 
true  “Bayer  Tablets  of  Aspirin” — 
genuine  Aspirin  proved  safe  by 
millions  and  prescribed  by  physi-  ' 
cians  for  over  twenty  years.  Ac- 
cept only  an  unbroken  “Bayer  , 
package”  which  contains  proper  1 
directions.  Handy  tin  boxes  of  12  ' 
tablets  cost  few  cents.  Druggists  ■ 
also  sell  larger  “Bayer  packages.”  ' 


Aspirin  is  the  tiade  mAtk  of  Bayer  Manufacture  of 
Monoaceticacidester  of  Salicylicacid 


Ship  radio  operators  are  often  given  the 
opportunity  to  become  operators  at  land  or 
coastal  radio  stations  which  are  situated,  as 
every  one  knows,  at  many  important  points 
along  the  Atlantic  an  i i acific  coasts.  If  the 
operator  has  the  necessary  education,  it  is 
often  from  these  posts  that  some  are  called 


‘FIBRE-LITE”  LIMBS 


Easy  Payments — Do  Nature’s  Work.  AGENTS  WANTED 
who  wear  leg.  Good  Pay.  FREE  Fibre  Sample. 

Describe  Stump  to 

WORMAN  CO.,  252-D  HENNEPIN,  Minneapolis,  Minn. 
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‘They  WORK 
while  you  sleep” 
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Sest  Laxative  for  Men, 
Vomen  and  Children. 
10,  25,  50c — drugstores. 


e Copper  Aerial  Wire 

GAUGE — 2 ft.  for  One  Cent 
.GAUGE— 80c  for  100  ft.  Roll 

Postage  Must  Accompany  Order 
Send  15c  for  our  big  illustrated 
Catalogue  showing  scores  of 
bargains  in  radio  apparatus. 
This  may  be  deducted  from  your 
first  order  of  $1.50  or  over. 
High  printing  costs  make  free 
distribution  impossible. 

^TRICAL  SPECIALTY  COMPANY 
1,  48-50  S.  Front  St.,  Columbus,  Ohio 
E,  20  N.  9th  St.,  Philadelphia,  Pa. 


LEARN  WIRELESS 

! OLDEST,  LARGEST  and  BEST 

PED  school  of  its  kind  in  New  Engiand. 
nds  of  satisfied  graduates  ali  over  the 
Splendid  opportunities  now  in  the  Mer- 
larine.  Day  and  Evening  classes.  Start  any 
y.  Illustrated  Prospectus  for  the  asking. 
EASTERN  RADIO  INSTITUTE 
loylston  St.  Boston,  Mass. 


mold 


ARNOLD 


Loose  Couplers 

Combination  Loose  Coopt 
ler  Parts  and  accessories* 

Send  3c  stamp  for  lit* 
erature  which  is  sur^ 
to  interest  you. 


2082  Lexington  Av.  N.T. 
Established  1910 


I Wrestling  Book  FREE 

I Sr®  wrestler.  Learn  at  home  by  mail 

I Wonderful  lessona  prepared  by  world's  champions 
I Farmer  Burns.^nd  Frank  Qotch*  Free  book 
Secret  holds,  blocks  and  tricks  rs- 
vealed.  Don  t dela^  Be  strong,  healthy.  Handle 
J big  men  with  ease.  Write  for  free  book. State  age? 
L^SlSl£LSH£!15Ll^!^^-Sg™gg_^dg..  Omaha,  Neb. 


to  fill  minor  vacancies  in  the  engineering, 
construction  and  inspection  staffs  of  the 
large  radio  companies. 

Concerning  radio  engineering,  it  is  cer- 
tainly to  one’s  advantage  if  he  happens  to 
be  a graduate  E.E.,  for  then  radio  engineer- 
ing will  prove  a very  interesting  as  well  as 
comparatively  easy  study. 

To  others  who  are  less  fortunate  and  who 
have  not  had  the  opportunity  of  technical 
instruction,  it  may  be  said  that  before  they 
are  able  to  take  up  radio  engineering  in 
earnest,  they  must  be  well  versed  in  general 
science,  such  as  physics  and  chemistry.  A 
considerable  number  of  colleges  and  uni- 
versities are  now  equipt  with  radio  labora- 
tories and  thus  are  able  to  offer  a radio  en- 
gineering course  to  those  who  may  qualify. 
A few  of  these  are:  Columbia  University, 
and  the  College  of  the  City  of  New  York, 
N.  Y. ; Yale  University,  at  New  Haven, 
Conn. ; Harvard  University,  at  Cambridge, 
Mass. ; and  the  Massachusetts  Institute  of 
Technology,  Boston,  Mass.  There  are,  of 
course,  other  schools  in  the  Middle  West 
as  well  as  on  the  Pacific  coast.  Radio  en- 
gineering is  really  a specialized  division  of 
electrical  engineering  and  at  present  there 
is  no  college  in  this  country  which  confers 
an  R.E.  diploma,  altho  there  are,  of  course, 
a considerable  number  of  expert  radio  men 
who  are  privileged  by  knowledge  and  ex- 
perience to  use  R.E.  after  their  names. 

THE  END 
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3P«>ERFUIi 
WmELES^ 

^GI)APH  Two 

Instruments  & 

2 Codes,  with  which  you 
can  Telegraph  from  house  to 
house  without  wires.  10  CTS. 
iRSAL  CO..  DEPT.  K Stamford,  Conn, 
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and  for  other  reasons  such  as  the  unsym- 
metrical  wave  form  of  the  current,  as  that 
produced  by  kick-coil  apparatus,  etc. 
With  the  apparatus  employed  as  shown  in 
the  present  diagrams,  Figs.  3,  4,  5 and  6,  a 
wide  range  of  adaptability  is  had,  and  sev- 
eral forms  of  current  readily  available,  in- 
cluding the  direct  high  frequency  discharge, 
as  well  as  the  effluve  or  brush  discharge. 

Referring  to  Fig.  3,  we  find  a high 
powered  audion  rated  at  from  100  up  to 
several  hundred  watts,  having  the  usual 
grid,  plate  and  incandescent  filament. 
There  are  three  inductances — these  are 
numbered  six,  seven  and  ten.  High  voltage 
energy  is  transferred  from  inductance  7, 
to  inductance  10  by  electro-magnetic  indue 
tion,  the  degree  of  the  current  in  the  ap 
plicatory  circuits  being  registered  by  a hot 
wire  ammeter  A.  This  circuit,  containing 
the  electrodes  12  and  14,  also  has  a variable 
condenser  or  capacity  11.  The  plate  5 of 
the  audion  is  connected  thru  a driving  in 
ductance  7,  to  a high  voltage  direct  cur 
rent  generator  8,  which  is  shunted  by  : 
fixt  capacity  or  condenser  9. 

The  oscillating  vacuum  tube  cricuit 
shown  at  Fig.  3,  is  adjusted  so  as  to  gen- 
erate and  sustain  high  frequency  currents, 
the  inductance  itself  serving  to  inductively 
couple  the  coils  6 and  10,  the  result  of 
which  is  the  transfer  of  high  frequency 
energy  to  the  circuit  comprising  the  in 
ductance  10  and  its  associated  parts.  At 
Fig.  4,  a single  or  unipolar  discharge  is 
obtained  by  grounding  the  apparatus,  as  in- 
dicated ; while  Fig.  5 shows  how  high  fre 
quency  currents  are  induced  in  the  patient’s 
body  directly  due  to  the  eddy  current  effect 
produced  by  the  magnetic  field  created 
around  the  inductance  at  7,  by  the  constant 
high  frequency  currents  surging  therein. 
The  circuits  are  adjusted  to  resonance  at 
a frequency  substantially  above  that  fre 
quency  which  can  be  detected  by  the  nerv- 
ous system  of  the  body. 

The  circuit  shown  at  Fig.  6 is  one  in- 
tended for  producing  Oudin  unipolar  cur- 
rents by  connectiitg  (jbe  secondary  10  with 
the  primary  roil  7.  the  inductance  members 
being  the  s umbered  in  dia- 

gram, Fig. 


I CAN  HELP  YOU 


IF  I CAN  PUT 
' INTO  YOUR  HANDS 
THIS  BOOK  ON 


STRONGFORTISM 


IS  YOUR  WIFE  PROUD  OF  YOU? 

Does  she  look  upon  you  in  admiration  as  her 
ideal  physically  and  mentally  ? Does  she 
compare  you  with  otlier  men  and  see  in  you 
the  noblest  of  them  all?  Or  does  she  see 
in  you  a frail,  hesitating,  discouraged  individual 
for  whom  she  is  sorry — a weakling  she  has  to  jolly 
and  coax  and  prod  to  go  to  work  and  make  a man 
of  himself?  Are  you  languid,  tired  out,  disin- 
clined to  go  out  into  the  world  and  make  a fight 
for  a place  for  yourself  and  family?  Are  you 
afraid  to  go  into  social  circles  where  both  sexes 
mingle  and  enjoy  themselves?  Or  are  you  a 
croaker  and  a grouchy,  grumpy  clod  whom  nobody 
wants  around? 

ARE  YOU  TO  BLAME? 

You  may  not  be  wholly  to  blame  for  being  dumpy, 
grouchy.  di.sheartened  if  you  feel  all  off  when  you 
rise  in  the  morning  and  feel  languid  and  sluggish 
all  day;  but  you  should  be  blamed  if  you  permit 
such  a condition  of  the  body  and  mind  to  ruin 
your  whole  life  and  the  lives  of  those  about  you 
without  making  an  effort  to  throw  off  the  monsters 
— disease  and  ill-health — when  I stand  ready  to 
help  you  in  a way  that  no  other  man  in  the  world 
can  help  you — when  I offer  to  place  within  your 
grasp  a system  of  self-cure,  of  rehabilitation,  up- 
building and  strengthening,  that  is  leading  the  way 
in  making  better  men.  happier  men  out  of  thou- 
sands who  had  counted  themselves  failures. 

You  only  are  to  blame  if  you  refuse  to  listen  to 
the  advice  of  the  man  who  first  made  of  himself 
the  most  perfect  specimen  of  manhood  in  the 
world  and  who  now  extends  his  hand  to  you  and 
offers  to  point  the  way  to  health,  strength,  hap- 
piness and  hopefulness. 

STRONGFORTISM 

Works  Wonders  In  Men 

It  is  years  ahead  of  any 
health  - building  course.  It 
makes  men  new.  It  awakens 
Blumbering  ambition.  It  puts 
pep  into  the  languid  fellow. 
It  sends  a new  thrill  of  en- 
ergy through  the  body — ^fills  it 
with  the  desire  to  do,  to 
achieve.  It  rids  the  system 
of  disease  without  the  use  of 
drugs  or  medicine,  clears  the 
mind  of  despondency — makes 
the  world  look  brighter  and 
life  more  worth  living  for. 

I GUARANTEE  IM- 
MEDIATE RESULTS 

I guarantee  to  improve  you 
physically  and  mentally,  if 
you  will  follow  my  directions. 
It  makes  no  difference  where 
you  live,  what  your  present 
condition  is  or  what  has 
brought  you  to  it.  You  can 
follow  out  my  course  without 
interfering  in  any  way  with 
your  present  occupation  in  the 
privacy  of  your  own  bed- 
chamber if  you  like. 

MY  BOOK  IS  FREE 

Send  for  my  FREE  BOOK, 
“Promotion  and  Conservation 
of  Health.  Strength,  and  Men- 
tal Energy." 

Send  for  It  TOOAY^RIght 
NOW. 

There’s  no  charge  for  it;  I ask 
you  only  to  inclose  three  2c 
stamps  to  pay  for  packing 
and  postage.  Fill  out  the  coupon  and  send  it  in 
TODAY.  You'll  hear  from  me  by  return  mail  with 
a message  that  will  be  a revelation. 

LIONEL  STRONGFORT 

PHYSICAL  AND  HEALTH  SPECIALIST 
Dept.  97  Newark,  N.  J. 


FREE  CONSULTATION  COUPON 
Absolutely  Confidential 

Mr.  Lionel  Strongfort,  Dept.  97,  Newark,  N.  J., 
Personal — Please  send  me  your  book  “PROMOTION 
AND  CONSERVATION  OF  HEALTH,  STRENGTH 
AND  MENTAL  ENERGY,"  for  postage  of  which 
enclose  a 10c  piece  (one  dime). 

Send  me  special  information  on  subjects  marked  X 
below,  without  in  any  way  obligating  me. 


STRONGFORT 
The  Perfect  Man 


..Colds 
. .Catarrh 
. . Hay  Fever 
. . Asthma 
. . Obesity 
. .Headache 
. .Thinness 
. . Rupture 
. . Lumbago 
. . Neuritis 
. . Neuralgia 
. . Flat  Chest 
. . Deformity 
(Describe) 

. . Insomnia 
..Vital  Depletion 
, .Youthful  Errors 


..Short  Wind 
..Flat  Feet 
. .Stomach  Dis- 
orders 

. .Constipation 
. . Biliousness 
. .Torpid  Liver 
. .Indigestion 
. . Nervousness 
. . Poor  Memory 
. . Rheumatism 
. . Gastritis 
..  Heart  Weakness 
Poor  Circulation 


. Despondency 
.Skin  Disorders 
. I mpotency 
.Great  Strength 
.Falling  Hair 
.Weak  Eyes 
.Pimples 
. Blackheads 
. Round  Shoulder 
. Lung  Troubles 
.Female  Disorders 
.Weak  Back 
.Muscular  Devel- 
opment 


.Increased  Height.  .Advanced  Course 
• Successful  Mar- . . Healthy  Children 
riage  . Manhood 

. Easy  Childbirth  Restored 


Mention  other  subjects  not  listed  above. 


Name 

Age Occupation. . . .' 

Street  

City State. 
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Opportunity  Ad -lets 


You  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive 
specials  of  the  month. 

Advertisements  in  this  section  ten  cents  a word  for  each  insertion.  Name  and  address  must  be  included  at  the  above  rate.  Cash  should 
accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6 issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted. 
Advertisements  for  the  January  issue  must  reach  us  not  later  than  November  22. 

The  Circulation  of  Science  and  Invention  is  over  150,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  236  Fulton  Street,  New  York,  N.  Y. 


Auto  Accessories. 


Fords  start  easy  in  cold  weather.  Will  run  za 
miles  per  gallon  on  cheapest  gasoline  or  hall 
kerosene,  using  our  1920  carburetors.  Increased 
power  styles  for  all  motors;  can  attach  them 
yourself.  Big  profits  to  agents;  money  back 
guarantee;  30  days’ trial.  Air  Friction  Carburetor 
Co.,  270  Madison  St.,  Dayton,  Ohio. 

Tire  Agents.  Exclusive  representatives  to  use 
and  sell  the  new  Mellinger  Extra-Ply  Tires.  (No 
seconds.)  Guarantee  Bond  8,000  miles.  Whole- 
sale prices.  Sample  sections  furnished.  Mellinger 
Tire  Co.,  980  Oak,  Kansas  City,  Mo. 

Auto  Motor  Supplies — Buick,  Michigan,  Stod- 
dard-Dayton,  Cadihac-Overland,  E.  M.  F.  Con- 
tinental and  Buda  Motors,  all  types,  $50  each  and 
up.  Special  high-tension^  2 and  4 cylinder  mag- 
netos $9.50  each.  Electric  and  gas  head  lamps, 
coils,  carburetors,  air  compressors,  generators, 
starters,  etc.  Write  for  catalog.  Address  Motor 
Sales  Dept.  (12),  West  End,  Pittsburgh,  Pa. 

Battery  Charging  Profits  $ioo  to  $250  clear 
monthly  with  HB  equipment.  Your  lighting  cur- 
rent or  engine  operates.  No  expense  to  you. 
Easy  payment  plan  lets  outfit  earn  own  way. 
Satisfaction  guaranteed.  Write  Huberts,  Troy, 
Ohio. 

Battery  charger  for  garage  or  service  station. 
Terms  if  desired.  HB  Company,  Troy,  Ohio. 

Blueprints.  Automobile  Armatures.  See  ad 
under  “Electrical”.  Charles  Chittenden. 

Aeronautics. 

Interested  in  Aeronautics:  Send  fOr  our  won- 

derful new  shoot  the  shoot  aeroplane'  glider. 
Guaranteed  to  fly.  Mailed  postpaid  $i.oo.  Illus- 
trated leaflet  of  Broadfield  top  aeroplanes  sent 
free.  Do  they  fly?  Oh-Boy.  Address  Broadfield 
Flyer,  Box  24,  Hempstead,  N.  Y. 

Wanted,  to  buy  Monoplane.  W.  C.  Deckard, 
Box  I,  Eminence,  Mo. 

Automobiles. 

Classy — speedster  body,  will  fit  any  car.  Con- 
struction simple,  cheap.  Blueprints  50c.  Wend- 
ling  Design  Co.,  11800  Ablewhite  Ave.,  Cleveland, 
Ohio. 

American  Made  Toys. 

An  Opportunity  for  Home  Workers  on  small 
scale  and  manufacturers  on  large  scale  to  make 
American  Metal  Toys.  Army,  navy,  machine 
guns,  cannons,  warships,  Indians,  cowboys,  wild 
animals,  whistles,  bird- whistles,  religious  designs 
and  other  toys  and  novelties.  Greatest  chance 
for  industrious  people  to  have  an  independent 
business.  Enormous  demand  for  cheap  toys 
offers  unlimited  field  and  great  future  all  over 
United  States  and  foreign  countries.  Experience 
or  tools  not  neces-sary.  Hundreds  and  more 
made  complete  per  hour.  Casting  forms,  com- 
plete outfit  from  $3  up.  We  buy  these  goods, 
paying  fixed  prices.  Attractive  prices  offered  for 
painted  goods.  A strictly  business  proposition. 
No  one  need  apply  unless  he  means  business. 
Booklet  and  information  furnished  free.  We 
have  no  sales  agents  and  we  warn  against  worth- 
less and  cheap  imitations.  Toy  Soldier  Manu- 
facturing Co.,  32  Union  Square,  New  York. 

Motorcycles — Bicycles. 

$25.00  up,  guaranteed  rebuilt  motorcycles,  Hen- 
derson, Excelsior,  Indian,  Flarley-Davidson. 
Bicycles  $5.00  up.  Tires  and  accessories  at  whole- 
sale. Illustrated  Bulletin  A free.  Ash  Motor 
Corporation,  162  N.  Clinton  Ave.,  Rochester.  N.  Y. 

Motor  Engines  and  Dynamos. 

Small  motors  and  generators;  54  bP-  AC  $26.50; 
54  hp.,  $38.50;  hp.  AC  $67.50.  Battery;  charging' 

sets;  charging  lighting  and  moving  picture  arc 
generators;  motors  for  all  phases  of  current. 
Prompt  delivery;  wholesale  prices.  Write  for 
late  catalog.  Address  Motor  Sales  Dept.  (12), 
West  End,  Pittsburgh,  Pa. 

Motors,  2,  5 and  10  hp.  Special  prices.  Write 
me.  William  Hobart,  Troy,  Ohio. 

Motors,  generators,  battery  chargers,  prompt 
deliveries.  Easy  terms.  Write  Hobartsons, 
Troy,  Ohio, 

Machinery,  Tools  and  Supplies. 

Automatic  Air  Compressor,  also  Motor  Buffer. 
Terms  if  desired.  Hobartsons,  Troy,  Ohio. 


Salesmen  Wanted, 

Salesman — Side  or  Main  line,  to  sell  low  priced 
6,000-mile  guaranteed  automobile  tires,  30  x 3^ 
non-skid  sells  for  $13.95;  other  sizes  in  propor- 
tion. Good  money-making  proposition  for  live 
wires.  Master  Tire  Co.,  1414  So.  Michigan,  Chi- 
cago.   

Salesmen — City  or  traveling.  Experience  un- 
necessary. Send  for  list  of  lines  and  full  par- 
ticulars. Prepare  in  spare  time  to  earn  the  big 
salaries — $2,500  to  $10,000  a year.  Employment 
services  rendered  members.  National  Salesmen’s 
Training  Association,  Dept.  158-S  Chicago,  111. 


I SWAP  BULLETIN  I 

I “The  National  Exchange  Medium”  f 

I DETROIT,  U.  S.  A.  I 

I Sept.  13,  1920.  I 

I Experimenter  Pub.  Co.,  | 

i 233  Fulton  St.,  | 

I New  York  City,  | 

I Enclosed  find. $1.44  in  payment  of  state-  | 
I ment  rendered.  | 

= For  your  information  we  wish  to  state  | 
I that  for  the  amount  expended  SCIENCE  | 
= & INVENTION  has  pulled  us  more  re-  | 

i plies  in  proportion  to  cost  than  any  other  = 
I medium  we  use,  and  we  use  a large  num-  | 
I ber.  We  have  been  with  you  now  nearly  | 
I a year.  = 

= Cordially,  | 

I C.  A.  Bubb,  (Publisher)  \ 


Help  W^anted. 

Men,  get  mto  the  wonderful  tailoring  agency 
business,  big  profits  taking  orders  and  your  own 
clothes  free,  we  furnish  fine  sample  outfit  and 
everything  free.  No  experience  needed.  Write 
today.  Banner  Tailoring  Co.,  Dept.  760,  Chicago. 

Detectives  earn  big  money.  Excellent  oppor- 
tunity. Travel.  Great  demand  everywhere.  Ex- 
perience unnecessary.  Particulars  free.  Write. 
American  Detective  System,  1968  Br<^adway,  N.  Y. 

Firemen,  Brakemen,  Baggagemen,  $i40-$20o; 
colored  porters  by  railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau,  East  St. 

Louis,  111. 

Stop  daily  grind.  Start  silvering  mirrors, 
auto  headlights,  tableware,  etc.  Plans  free. 
Clarence  Sprinkle,  Dept.  48,  Marion,  Indiana. 

Hundreds  Railway  Mail  Clerks  wanted  by  Gov- 
ernment. Men,  women  over  17;  $i35-$2oo  month. 
Permanent.  List  positions  free.  Write  immedi- 
ately. Franklin  Institute,  Dept.  D-25,  Rochester, 

N.  Y. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, ma^zines.  Experience  unnecessary;  de- 
tails free.  Bress  Syndicate,  5665  St.  Louis,  Mo. 

Secret  Service  Men  Earn  Big  Money.  Travel; 
easily  learned.  Write  for  our  copyrighted  book- 
let. Johnson’s  Detective  School,  232  Sheldon 

Ave.,  Grand  Rapids,  Mich.,  Desk  A. 

We  want  to  hear  from  a man,  or  lady,  who 
would  like  to  learn  chemistry  while  continuing 
present  work.  Unusual  opportunity.  Write  im- 
mediately. International^^  Buyers*  Association, 

Box  296-Black,  Topeka,  Kansas. 

Be  a Mirror  Expert.  $3-10  a day;  spare  time 
home  at  first;  no  capital;  we  train,  start  you 
making  and  silvering  mirrors  French  method. 
E"ree  Prospectus.  W.  R.  Derr,  Pres.,  579  Decatur 

Street,  Brooklyn.  N.  Y, 

Get  a Business  College  Course  at  Home.  Pre- 
pare to  earn  $100  to  $200  month.  Graduates 
placed  in  good  positions.  Details  free.  Brown's 

Home  Study  School,  310-R,  Peoria,  111. 

Detectives  and  Investigators  are  in  dernand. 
Travel  and  earn  big  money.  Learn  this  fascinat- 
ing profession  by  home  study.  Particulars  free. 
American  School  of  Criminology,  Dept.  E,  De- 

troit,  Mich. 

Boys,  Mon — Become  automobile  experts;  $45 
week.  Learn  while  earning.  Write  Franklin  In- 
stitute, Dept.  D-806,  Rochester,  N.  Y. 


Agents  an  ted. 


gold  initials  for  his  auto.  You  charge  $1.50; 
make  $1.35.  Ten  orders  daily  easy.  Write  for 
particulars  and  free  samples.  American  Mono- 
gram  Co.,  Dept.  71,  East  Orange,  N.  J. 


Agents — $40-$100  week;  free  samples;  gold  sign 
letters;  anyone  can  put  on  store  windows;  big 
demand*  liberal  offer  to  general  agents.  Metallic 
Letter  Co.,  433-Z,  N.  Clark,  Chicago. 


Agents.  Big  returns,  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 

Daily  Record  Bldg.,  Baltimore,  Md. 

_ Agents:  Sell  our  accident  and  sickness  policies 
in  your  spare  time.  Pay  $5,000  death.  $25  week- 
ly benefit.  Premium  $10  yearly.  Permanent  in- 
come from  renewals.  Easy  seller.  Liberal  com- 
missions. Insurance  Co.,  Dept.  N-2,  Newark, 


f 


Agents  make  big  money  because  sales  may  be  ! 
made  in  every  home.  Our  modern  aids  to  home 
sanitation  have  an  appeal  that  cannot  be  re- 
sisted. A brush,  mop  or  duster  for  every  need. 
Liberal  commissions  and  good  territory.  North 
Ridge  Brush  Company,  127  Clark  St.,  Freeport, 

$6000.00  a year  is  your  profit  from  4 sales  a day. 
Davidson  sold  96  one  week.  No  experience 
needed.  The  Aladdin  light  is  a sensation  wher- 
ever introduced.  5 times  as  bright  as  electric.  . 
Won  Gold  Medal.  Farmers  have  the  money, 
they  need  this  light  and  9 out  of  10  will  buy. 
Also  big  opportunity  in  small  towns  and  sub- 
urbs. Excellent  spare  time  and  evening  selle-. 
No  capital  required.  Sample  on  free  trial.  Write 
for  agency  proposition  while  territory  still  open. 
Mantle  Lamp  Company,  507  Aladdin  Bldg.,  Chi- 
cago. 

$10  Daily  refinishing  chandeliers,  brass  beds, 
autornobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.  Gunmetal  Co.,  Avenue  D,  Decatur,  111. 

Man  to  distribute  samples,  circulars,  for  “Foot 
Ointment,”  mail  or  hand;  splendid  opportunity. 
Write  us  today.  Address  The  Elder  Co.,  290 
Parkdale,  Buffalo,  New  York. 

get  into  the  wonderful  tailoring  agency 
business,  big  profits  taking  orders  and  your 
own  clothes  free.  We  furnish  fine  sample  outfit 
and  everything  free.  No  experience  needed.  Write 
today.  Banner  Tailoring  Co.,  Dept.  .759,  Chicago. 

Insyde  Tyres,  inner  armor  for  automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs; quickly  applied;  cost  little;  demand  tre- 
mendous; profits  unlimited.  Details  free.  Ameri- 
can Automobile  Accessories  Co.,  54,  Cin- 

cinnati, Ohio. 


Business  Opportunities. 

Men,  get^  into  the  wonderful  tailoring  agency 
business,  big  profits  taking  orders  and  your  own 
clothes  free.  We  furnish  fine  sample  outfit  and 
everything  free.  No  experience  needed.  Write 
today.  Banner  Tailoring  Co.,  Dept.  761,  Chicago. 

Shawnee,  Oklahoma.  Center  of  a great  farm- 
ing country.  Write  for  free  agricultural  booklet. 
Board  of  Commerce,  Shawnee,  Oklahoma. 

Breed  Canaries.  Profitable  pastime.  Particu- 
lars free.  Bird  Farm,  Lynnhaven,  Virginia. 

Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen.  $300  to  $2,000  necessary.  Will  allow  ex- 
penses to  Baltimore  as  explained.  Address,  Mr. 
Clemmer,  603  N,  Eutaw  St.,  Baltimore,  Md. 

New  discovery!  Establish  a good,  steady, 
profitable  business  of  your  own.  Whole  or  spare 
time.  No  canvassing  or  mail  order  proposition. 
Everything  necessary  furnished.  Write  immedi- 
ately. Ferber  Company,  296-C  Broadway,  New 
York. 

3,384  Moneymaking  Plans.  Formulas.  Trade- 
Secrets.  “Encyclopedia  Business  Opportunities.” 
3 volumes  $1.  Ideal  Book  Shop,  5501-EV  North 
Robey,  Chicago. 

“Money-Talks.”  The  Business  magazine  pub- 
lished for  progressive  people.  Send  for  sample 
copy.  P.  O.,  Box  236-B,  Newark,  New  Jersey. 

If  Interested  in  Profitable  Money-meiking  plan 
send  dime.  Zoff,  zo^^Lindenj 

Business  Opportunities. 

(Continued  on  next  page) 
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Not  only  were  hundreds  of  ships 
sunk  by  torpedo  attacks  and  shell 
fire  during  the  progress  of  the 
World  War,  but  there  are  many 
other  wrecks  which  have  lain  on 
the  bottom  of  the  sea  for  years,  some  of 
which  contain  considerable  wealth  in  the 
form  of  bullion  and  coin. 
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is  shot  down  thru  tubes  of  steel  and  rubber 
into  the  bowels  of  the  sunken  ship — the 
deck  hatches  and  other  openings  having 
been  previously  closed  and  tightened  down 
thoroly  by  divers. 

The  first  sunken  wreck  to  be  raised  by 
this  method  of  comprest  air,  was  the  .S'.  S. 
Royal  George.  By  the  aid  of  divers  and 
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CABLES  TIGHTENED 
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The  Four  Pictures  at  the  Top 
Show  Successive  Stages  in  Rais- 
ing a Sunken  Vessel  by  Means 
of  Air-Filled  Pontoons  and  Tidal 
Rise  and  Fall.  Each  Time  the 
Tide  Falls,  the  Pontoon  Cables 
Are  Tightened. 


The  Scheme  for 
Salvaging  Ships 
by  Means  of  Com- 
prest Air  Shown 
at  the  Right,  Has 
Been  Successfully 
Carried  Out.  The 
Comprest  Air  Is 
Shot  Down  into 
the  Ship’s  Hold, 
Which  Has  Been 
Made  Air  - Tight 
by  Divers,  Driv- 
ing the  Water  Out 
Thru  the  Opening 
Which  Previously 
Admitted  It.  A 
Flexible  Patch  Is 
First  Lowered 
Over  the  Rent 
from  the  Outside, 
as  Shown.  The 
Rent  Is  Then  Re- 
paired by  Men 
Working  Under 
Air  Pressure. 


' 5AHD  HOGS"  WORKING  UNDER  AiR 
PRESSURE  TO  REPAIR  HOLE  TEMPORARiLV 


SUBMERGED  ELECTRIC  PUMPS 
CAPABLE  OFRWSING  WATER  BO  FT.  OR 
MORE  VERY  RAPIDLY 


In  the  Successful- 
ly Tried  Scheme 
Shown  at  the  Left, 
Coffer  Dams  Are 
Built  Directly 
Over  the  Large 
Hatchways  in  the 
Ship’s  Deck.  Pow- 
erful Submergible 
Electric  Pumps 
Are  Lowered 
Down  into  the 
Hold  of  the  Ves- 
sel and  the  Water 
Is  Pumped  Out 
from  the  Coffer 
Dams  and  the 
Lower  Hold,  and 
the  Ship’s  Buoy- 
ancy Finally  Re- 
established, Caus- 
ing the  Ship  to 
Rise.  Any  Rents 
Are  First  Covered 
with  Patches  or 
Otherwise  Taken 
Care  Of. 


Salvage  experts,  the  world  over,  have 
become  awakened  to  the  fact  that  a fortune 
awaits  those  who  will  conceive  successful 
schemes  for  salvaging  the  hundreds  of  ves- 
sels which  were  sunk  in  various  European 
waters,  not  to  mention  many  dozens  of 
ships  which  were  sunk  off  the  American 
coast  from  time  to  time,  either  by  accident 
or  otherwise. 

The  accompanying  illustration  shows 
three  very  interesting  and  practical  inven- 
tions which  have  been  successfully  applied 
in  a number  of  instances  for  the  salvag- 
; ing  of  sunken  ships.  These  include  three 
I striking  and  logical  applications  of  the 


“laws  of  Nature.”  plus  mechanics,  comprest 
air  and  electricity. 

Floating  Ships  by  Comprest  Air. 

One  of  the  most  spectacular  and  sur- 
prising methods  of  floating  submerged  ship 
hulls,  particularly  to  the  layman,  is  that 
involving  the  use  of  comprest  air  to  render 
buoyant  all  or  the  major  portion  of  the 
vessel’s  hidl. 

One  of  the  accompanying  illustrations 
shows  how  comprest  air  applied  from  pow- 
erful compressors,  driven  by  steam  or  gas- 
oline engines  carried  by  the  salvage  craft. 


experts  in  this  class  of  work,  the  decks 
were  suitably  strengthened  and  all  hatch- 
ways and  other  openings  closed.  Suitable 
air  locks  were  installed  as  shown  in  the 
illustration  to  enable  the  sand  hogs  (that 
is,  men  who  are  accustomed  to  working  in 
a comprest  air  atmosphere),  to  gain  en- 
trance to  the  lower  holds  of  the  vessel. 

In  many  cases,  including  the  present  one, 
the  outside  rents  are  covered  as  accurately 
as  possible  with  large  flexible  blankets 
braced  by  steel  and  wooden  Ireams,  known 
as  patches.  The  comprest  air  when  shot 
down  into  the  lower  hold  compartments  of 
{Continued  on  page  929.) 
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By  m.  G]£M.H^BACIE 

Member  American  Physical  Society 


VOLUMES  have  been  written  during 
the  past  few  months  about  the  now 
famous  Einstein  theory  of  relativ- 
ity and  the  fourth  dimension.  As 
for  the  latter,  this  is  not  a new 
subject,  having  long  appealed  to  the  delvers 
into  the  occult  and  to  adherents  of  spirit- 
ism, as  well  as  those  who  reason  solely  by 
metaphysics. 

Thus,  for  a long  time  students  of  the 
fourth  dimension  had  an  entirely  different 
conception  from  what  physicists  think  it 
today.  In  their  earlier  fourth  dimensional 
world,  for  instance,  it  was  thought  possible 
that  you  could  turn  an  orange  inside  out 
without  breaking  its  skin.  Or  you  could 
remove  a patient’s  Appendix  without  mak- 
ing an  incision  in  him.  In  other  words, 
among  many  other  similar  absurdities,  they 
thought  that  in  the  fourth  dimensional  state 
every  three  dimensional  body  could  be 
turned  inside  out  the  same  as  you  turn  a 
glove  or  a sock  inside  out  without  in  the 
least  damaging  it. 

Since  Einstein  has  appeared  on  the  stage, 
however,  this  trend  of  thought  has  disap- 
peared, and  our  present  conception  of  the 
fourth  dimensional  world — if  indeed  it  ex- 
ists— is  totally  different  from  the  old  con- 
cept. We  will,  however,  come  back  to  this 
later. 

In  order  to  become  better  acquainted  with 
the  Einstein  theory,  let  us  first  cite  the 
fundamental  experiment  upon  which  his 
researches  are  based. 

About  Relativity 

The  velocity  of  light  which  is' about 
186,000  miles  per  second  is  unaffected  by 
the  movement  of  its  source.  Let  us  first 
make  this  plain  by  an  analogy. 

If  a man  in  a train  going  sixty  miles  an 
hour  throws  a ball  in  the  same  direction 
as  the  train,  and  at  the  same  speed,  the 
velocity  of  the  ball  in  relation  to  the  earth 
is  120  miles  an  hour.  Suppose  this  ball  was 
thrown  from  the  engine  towards  the  rear. 
Then  the  velocity  of  the  ball  in  relation  to 
the  earth  would  be  zero,  and  if  the  ball 
was  thrown  from  the  rear  platform,  it 
would  drop  vertically  to  the  ground.  This 
is  a simple  example  of  relativity;  this  ex- 
pression means  that  the  movement  of  the 
ball  is  relative  to  the  train,  as  zvell  as 
relative  to  the  earth. 

Now  consider  a ray  of  light.  Here  an 
entirely  different  phenomenon  takes  place. 
It  makes  no  difference  whatsoever  if  we 
have  a searchlight  mounted  on  the  loco- 
motive of  a moving  train  throwing  the 
light  backward,  or  if  we  have  the  search- 
light on  the  last  car  of  the  train  throwing 
the  light  forward  with  the  train.  The 
speed  of  the  light  is  absolutely  unaffected 
by  such  motion.  Not  only  is  this  true  for 
the  light  placed  on  a moving  object,  but  it  is 
also  true  for  an  observer  stationed  on  the 
ground.  Strange  as  it  seems,  the  speed  of 
the  light  ray  either  coming  toward  him  or 
moving  away  from  him  is  not  at  all  affected 
by  the  speed  of  the  train  which  carries  the 
searchlight.  This  statement  may  be  read- 
ily proved  by  the  regularity  of  the  apparent 
motion  of  several  moons  of  some  of  our 
planets,  as,  for  instance,  the  moons  of 
Jupiter.  At  one  part  of  their  orbit  these 
little  moons  are  moving  away  from  us,  while 
at  the  opposite  part  of  the  orbit  they  are 
moving  toward  us.  Yet  they  appear  abso- 
lutely regular  in  their  motion,  proving  that 
light  coming  from  their  surface  takes  the 


same  time  to  reach  the  observer  on  earth 
whether  the  little  moon  advances  or  re- 
cedes from  us. 

If  this  were  not  so,  the  motion  of  the 
satellite  would  be  irregular  at  all  times. 
It  might  even  happen  that  it  would  seem  to 
move  backward.  This  brings  us  to  the 
famous  Michelson-Morley  experiment.  This 
was  originally  based  on  the  fact  that  light 
has  the  same  velocity  irrespective  whether 
its  source  moved  or  was  fixt. 

To  elucidate:  Light  for  a long  time  has 
been  thought  to  be  merely  a wave  motion 
in  the  ether.  This  ether  is  supposed  to 

surround  us,  filling  the  most  minute  in- 
terstices of  all  matter  and,  therefore,  it 
must  permeate  the  earth  as  well.  Thus  the 
earth  is  supposed  to  be  entirely  merged  into 
this  ether.  Consequently,  either  of  two  things 
must  happen,  which  we  put  in  the  form  of 

^iNuiitmiiiMiiiiiiMiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiniimiiiiiimiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiriiimiiiiniiMii^ 

I ^"T^HERE  are  few  subjects  so  difficult  | 

I A to  explain  in  simple  language  as  the  | 

I ' Einstein  theory  and  the  fourth  dimen-  | 

I sion.  The  present  article,  which  covers  the  | 

I more  important  phases  of  the  Einstein  | 

i theory,  aims  to  instruct  the  reader  in  a I 

I popular  way  and  in  plain  English  devoid  i 

I of  all  technicalities.  We  believe  little  diffi-  | 

I culty  will  be  found  even  by  the  average  | 

I school-boy  in  understanding  the  subject.  i 

I In  an  article  of  this  kind,  it  is  of  course  not  | 

I possible  to  cover  all  of  the  various  phases  | 

I without  going  into  mathematics,  and  for  | 

I that  reason  such  phases  have  been  covered  | 

I by  means  of  analogies  as  much  as  possible.  | 

I It  should  be  noted  that  the  views  ex-  | 

I pressed  by  the  author  are  those  held  by  | 

I most  physicists  today.  But  as  there  is  very  | 

I little  known  on  such  subjects  as,  for  in-  i 

I stance,  light,  gravitation  and  space,  it  is  I 

I quite  likely  that  our  present-day  views  will  | 

I be  modified  from  time  to  time.  This  is  the  | 

I first  time  that  the  Einstein  theory  and  the  | 

I fourth  dimension  have  been  explained  in  a | 

I strictly  popular,  non-technical  manner,  and  | 
I we  hope  our  readers  will  appreciate  the  I 
I present  effort.  | 

.^miiniiimmiiiiniimiiiiiimiiiiiniiiMiimNiiiimiiiminmiuiiiitiHiiiiiiimmiiiiiiiiiiiiiiiiiiimiiiimintiiiiiir; 

questions.  First,  as  the  earth  is  speeding 
in  its  orbit  around  the  sun,  does  it  pass 
thru  the  ether  without  disturbing  it  as,  for 
instance,  a fine  wire-mesh  sieve  passes  thru 
water?  And,  if  so,  does  it  produce  a sort 
of  vortex  or  disturbance  in  the  ether  as  it 
rushes  thru  it  ? Second,  does  the  earth 
push  thru  the  ether  as  a train  pushes  thru 
the  atmosphere,  leaving  behind  it  a sort  of 
ether  whirl  and  partial  vacuum,  just  as  the 
train  leaves  behind  it  a whirling  eddy  of 
air  and  partial  vacuum? 

The  Michelson-Morley  Experiment 

This  question  the  Michelson-Morley  ex- 
periment was  supposed  to  solve.  A light 
ray  being  a wave  motion  in  the  ether,  it 
was  naturally  thought  that  a ray  of  light 
going  in  the  direction  of  the  earth  should 
naturally  move  a trifle  faster  than  a ray 
of  light  shot  against  the  motion  of  the 
earth  or  at  right  angles  to  it.  Then  if  there 
was  a sort  of  ether-drift  produced  by  either 
of  the  reasons  mentioned  above,  accurate 
instruments  would  he  enabled  to  detect  the 
slight  difference  in  speed.  The  famous 
Michelson-Morley  experiment  was  origi- 
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nally  based  upon  the  fact  that  light  has  the 
same  velocity,  irrespective  of  the  movement 
of  its  source.  A ray  of  light  was  sent  out 
to  a mirror  occupying  a plane  parallel  to 
the  motion  of  the  earth,  so  as  to  go  out 
and  be  reflected  back  to  the  observer.  A 
second  ray  was  sent  out  at  right  angles  to 
this  one  in  the  direction  of  the  terrestrial 
motion,  also  to  be  received  by  a mirror  and 
reflected  back.  The  plane  of  the  first  mir- 
ror was  arranged  by  measurement,  at  the 
same  distance  from  the  observer  as  that  of 
the  mirror  for  the  other  ray  of  light. 

The  diagram.  Fig.  1,  shows  the  path  pur- 
sued by  the  two  rays.  One  path  is  an 
isosceles  triangle,  whose  base  is  the  space 
moved  over  by  the  observer  during  the 
passage  of  light  from  its  source  to  the  mir- 
ror and  back  to  him.  At  right  angles 

thereto,  is  the  path  of  the  second  ray,  which 
has  to  catch  up  with  the  mirror  moving 
away  from  its  source,  and  is  reflected  back 
again  to  the  observer.  The  effect  of  all 
this,  is  that  the  rays  will  pass  over  paths  of 
different  lengths,  and  it  was  anticipated 
that  they  would  reach  the  observer  at  dif- 
ferent periods  of  time,  one  ahead  of  the 
other.  This  is  what  was  anticipated  as  the 
result  of  the  experiment  which  was  in-' 
tended  to  be  a very  convincing  demonstra- 
tion of  the  fact  that  the  earth  was  moving  ' 
thru  space.  But  when  the  experiments 
were  tried,  nothing  of  the  sort  occurred,  so 
that  apparently  the  longer  path  ivas  trav- 
ersed by  the  light  in  exactly  the  same  time 
as  was  the  shorter  one.  So  scientists  were 
called  upon  to  explain  what  other  causes 
there  might  be  to  produce  this  paradox. 
This  led  to  the  so-called  Lorentz-Fitz- 
gerald  contraction  theory.  These  scientists 
came  to  the  conclusion  that  as  there  is  no 
measurable  difference  in  the  speed  of  light 
in  the  above  experiments,  this  could  only 
be  accounted  for  by  having  the  earth  shrink 
just  sufficiently  to  account  for  the  dif- 
ference. In  other  words,  as  the  earth 
moves  forward  in  its  path,  due  to  its  tre- 
mendous speed,  viz.,  65,533  miles  per  hour, 
it  shrinks  just  a sufficient  amount  (about 
three  inches)  to  account  for  the  missing 
difference.  In  plain  English,  if  we  take  a 
body  and  move  it  at  a tremendous  speed 
forward,  it  shrinks  in  the  direction  of  its 
axis  for  a small  amount,  this  amount  in- 
creasing as  the  speed  of  the  object  is 
increased. 

The  Speed  of  Light 

Now  it  must  be  made  plain  right  here 
that  in  order  to  shrink  at  all,  these  speeds 
must  be  quite  tremendous,  and  as  far  as 
we  human  beings  are  concerned,  our  every- 
day lives  will  probably  never  be  affected. 
In  its  axial  rotation  the  earth  revolves  at 
a speed  of  1,039  miles  an  hour.  Low  as 
this  speed  is  compared  to  65,533  miles  per 
hour  of  the  earth’s  speed  in  its  orbit  around 
the  sun,  such  speeds  are  never  encoun- 
tered on  earth,  as  far  as  large  bodies  are 
concerned.  Even  our  fastest  projectiles,  mov- 
ing faster  than  anything  known  on  earth, 
fall  far  short  of  this  speed.  But  it  has  been 
maintained  that  a projectile  shot  from  a 
cannon  shrinks  or  rather  contracts  for  a 
small  fraction  of  an  inch,  which  can  be  cal- 
culated. It  should  be  understood  right  here 
that  this  shrinkage  or  contraction  has  noth- 
ing whatsoever  to  do  with  the  air  resist- 
ance. As  is  well  known  the  earth  moves 
in  a perfect  vacuum ; yet  modern  scientists 
(Continued  on  page  890) 
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A Modern  View  o(  the  Fourth  Dimension.  It  Asserts  That  If  We  Project  a 
Three  Dimensional  Body  Into  Spaoe  at  Tremendous  Speeds,  Such  a Body 
Is  Reduced  In  Length,  In  the  Direction  of  Its  Axis  of  Motion,  According 
to  the  Lorentz-FiUgerald  Contract.cn  Theory.  It  Would,  However,  be 
Impossible  to  Measure  Such  a Contraction  Because  Our  Measuring  Instru- 
ments Would  Contract  In  the  Same  Ratio  as  Shown  In  Fig,  3.  


The  Michelson-Morley  Experiment. 
Was  Based  on  the  Fact  That  the 
Velocity  of  Light  Is  Unaffected  by 
the  Motion  of  the  Source  Whence  It 
Emanates.  The  Result  of  the  Ex- 
periment Was  Negative^ 


RELATIVE  MOTION 
400  MILES  PER  HOUR 


A Study  in  Relativity.  The  two  Airplanes  Going  at  200  Miles  Per  Hour  in 
Different  Directions  Give  Us  400  Miles  of  Relative  Motion.  This  Is  Relativity. 
According  to  Einstein,  It  Is  Impossible  for  Either  of  the  Two  Aviators  to  Tell 
at  What  Absolute  Speed  the  Opposite  Airplane  Is  Moving,  No  Matt  r What 
Instruments  He  Use*. 


An  analogy  of  the  Loreptz-FItzgerald  wn- 
traotlon  theory.  The  man  with  his  mea- 
suring sticks  shrinks  or  la  lengthened  by 
the  curved  mirrors.  It  is  Impossible  for 
him  to  know  the  REAL  length  of  the 
seiok  by  looking  Into  the  curved  mirrors. 


ilf  You  Take  a Train  From  New  York  to  Chicago,  You  Believe  That  You 
Are  Going  West.  You  Do  Nothing  of  the  ^rt.  You  are  Going  East  Many 
Times  Faster  Than  You  Go  West,  Because  the  Earth  Revolves  From 
West  to  East  Currying  the  Train  “Backward.”  If  Your  Train  Ran  West 
Along  the  Equator  at  60  Miles  an  Hour,  It  Would  be  Carried  East  979 
Miles  an  Hour  As  the  Velocity  Due  to  the  Earth's  Axial  Rotation  is 
V 1039  Miles  an  Hour  at  the  Equator. 
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A Further  Study  In  Relativity.  The  Earth  Revolves ' at 
1039  Miles  an  Hour  Equatorial  Velocity  In  Its  Axial  Rota- 
tion. At  the  Same  Time  If  Speeds,  Around  the  Sun  Due  to 
Its  Orbital  Motion  at  the  Rate  of  Over  65,000  Miles  an  Hour. 
This  Is  Not  All.  The  Entire  Planetary  System  Moves  In  a 
Sort  of  Huge  Spiral,  Termed  Cosmic  Drift,  as  Shown. 


How  the  Einstein  Theory  Was 
Confirmed.  Light  (Which  Now 
ts  Thought  to  Have  Substance) 
Coming  From  a Distant  Star 
is  Deflected  by  the  Sun  Due 
to  Its  Gravitational  Field. 


Sunlight  Exerts  a Pressure  of 
Over  a Hundred  Tons  Upon  the 
Surface  of  the  Earth.  Thie  is 
Now  Thought  to  be  the  Chief 
Reason  Why  the  Tall  of  a ComM 
Always  Points  Away  from  the  Sun. 


TRAIN  AND  SHIP, 
THO  ACTUALLY 
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CARRIED  BACKWARD 
TO  east 
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A Novel  Motor-cycle  Combination,  Consisting  of  a Canoe  Attached 
•to  a Motor-cycle  in  Place  of  the  Usual  Side-car.  It  Provides  Ample 
Accommodation  for  Three  People  and  is  Easily  Detached  on  Reach- 
ing the  River. — (tr-TyrlKlil  by  Ki-yi-lono  ) 


Applying  Chlorine  Gas  at  the  Kensico  Reservoir  for 
Sterilizing  the  Water  Sum?Iied  to  N,ew  York  City. 
The  Gas  is  Received  in  Liquid  Form  Conmrest  in 
Cylinders.  The  Croton  Supply  is  Treated  Similarly 
and  Smaller  Plants  in  the  Catskills  and.  Croton 
Watersheds  Treat  the  Streams  Before  Entering  the 
Reservoirs. — (Conyrlglit  liy  Ko.vstviit.) 


The  Paddle  Row  Boat  Worked  by  Pushing  Lever 
Backward  and  .Forward.  No  More  Losing  Your 
Oars.  This  Latest  Invention  Recalling  the  Canoe 
Paddle  is  Very  Simple  to  Work  With  the  Two  Arms, 
Which  Also  Work  Individually.  They  are  Used  as 
Pushers  by  the  Lever  in  the  Seat  Not  Only  Making 
.he  Boat  Go,  But  Serving  as  Good  Exercise  for  the 
Sack  and  Arms.—©  Kutkil  & Iferlevt 


Invents  Elec- 
t r i c Hand 
Saw.  Charles 
M.  Geiger,  of 


Chicago,  Oper- 
ating His  Re- 


c e n 1 1 y I n- 
vented  Elec- 
t r i c Hand 
Saw.  The  Saw, 
Operated  by  a 


Small  Electric 
Motor,  Will 
Facilitate  the 
Arduous 
Labor  of  Saw- 
ing by  Hand. 


Lower  Bell  Used 
for  Signaling  to  Ship 
Under  Water.  This  Bell  is 
Operated  by  Comprest  Air  and 
Can  Be  Heard  by  Another  Ship  IS 
to  20  Miles  Distant,  No  Matter  In  What 
Direction  Wind  May  Be  Blowing. 
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Above: — The  Giant  “Bristol  Pullman”  Airplane  Built 
in  England.  It  is  Designed  to  Carry  Pilot,  En- 
gineer and  14  Passengers.  It  is  Powered  With  Four 
410  Horse-Power  Engines  and  Attains  a Speed  o( 
125  Miles  Per  Hour. 


Inventors  Doom  the 
Movie  Bug — the  Lit- 
tle Pest  that  Flies 
Around  the  Bright 
Lights,  and  Has 
Spoiled  Many  Feet  of 
Film.  The  invention 
is  a Bug-catching 
Machine, ' Consisting 
of  a Wide  Box,  a 
Carbon  Arc,  2000 
Candle-power  Lamps, 
a Funnel,  a Suction 
Fan  and  a Large 
Net;  The  Bugs  are 
Attracted  by  the. 
Light,  the  Carbon' 
Arcs  Burn  Them  and 
the  Suction  Fan 
Draws  them  into  the 
Net.  In  a Kecent 
Test  the  Machine 
Netted  Nearly  10 
Pounds  of  Bugs  in 
Less  Than  That  Many 
Minutes.  By  Number 
the  Total  Haul  Was 
Estimated  in  Excess 
of  12,000. 


At  Left: — Prof.  Albert  Einstein  Who  Has  De- 
cided to  Leave  Berlin  Because  of  the  Attacks 
Made  Upon  Him  by  Berlin  Scientists.  His 
Theories-  Were  Not  Criticised — But  His  Per- 
sonality and  the  Fact  that  He  is  a Jew.  Ein- 
stein Has  Been  Offered  Several  Chairs  in 
Both  European  and  American  Colleges. — 
((  oiij'rlglit  liy  Kc,vi>l<>Me. ) 


Below: — Milady  Exercises  in  a New.  Fashion. 
After  a Long  and  Dusty  Drive,  Anyone’s 
Hair  Would  Need  a Brushing,  and  This 
Physical  Vitalizer,  Which  is  Easily  Attached 
to  a Machine,  Brushes  the  Hair  to  Perfec- 
tion, and  Even  Massages  the  Hands  and  Face. 
— (CopjThfiit  by  Ke.vstone. ) 


Teaching  Birds  How  to  Sing  oweetly.  Do  You  Know  That  Your 
Canary  Bird  Can  Take  Singing  Lessons?  They  Have  Special 
Music  As  Well  As  a Device  Which  Consists  of  Two  Large  Tanks 
Fitting  Inside  of  Each  Other  Filled  With  Water,  Which  With 
Whistles  of  Various  Notes  Makes  Music  Such  As  Your  Bird  Sings 
Today.— -0  & lUTlK-rt. 


Toy  Electric 
Steam  Engine 
With  Vertical 
Cylin<ler.  The 
Boiler  is  Nickel 
l^lalcd  and  Equipl 
With  a Safety 
Valve,  Whistle, 
Cage  Glass,  Driv- 
inj?  Pulley  and 
Flywheel.  It  Will 
Drive  7'oys  and 
Operate  a Mini- 
ature Shop 


This  Toy  Airplane  is  Equipt  With  a Real 
Electric  Motor  and  Diminutive  Battery.  It 
is  Built  Exactly  Like  a Flying  Monoplane  m 
Principle  Except  That  Its  Power  is  Electric. 


A Pretty  Nursery  Gift  is  This  Small 
Lamp  Shade  of  Two  Layers  of  Silk. 
Between  Which  is  the  Child  s Own 
Silhouette,  and  That  of  the  Pet  Puppy. 


By  Pressing  a Bulb  Held  in  the 
Hand,  These  Small  Pool  Balls  Are 
Shot  at  Each  Other.  The  Table 
Has  the  Usual  Pockets  and  Every- 
thing. 


Merc  is  a New  Folding  Tabic  ioi 
tiu;  Child  Who  Likes  io  Draw.  Ii 
IS  Fitted  With  a Pantograph  and  a 
Blackboard,  so  That  the  Chdd  May 
Trace  Any  Small-sizeri  Picture. 


This  Tallyho  lias  a Crnrk  m 
the  Front  ^ Which  Winds  Up 
the  Motor  anid  Malies  it  Kun 
Along  tire  Ground.  But  the 
Crank  Also  Does  Something 
Else,  IfWinds  a PUonograpli 
Inside  the  Tallyho  and  Plays 
.1  Tunc  as  it  Goes  Along  ihc 
Floor. 


A Small  Flat  Music  Box  Un- 
derneath the  Chair  Plays  a 
Tune  When  It  Is  Sat  Upon. 
A Novelty  Filled  With  Sur- 
pri.se  for  the  Youngsters.  D 
is  Wound  With  a Key  Under 
the  Chair. 


A “Vest  pocket  Auto"  Weighing  Scarcely 
200  F^ounds  and  Costing  About  $200  Was 
Introduced  to  New  York  Recently  by  no 
Less  a Distinguished  Personage  Titan  the 
Coraely  Miss  Shown.  She  Caused  Quite 
a Sensation  When  She  Hit  Busy  Fifth 
Avenue.  The  Car  Is  Elec  tricaily  Run  and 
Makes  10  Miles  Per  Hour  on  One  Charge, 


This  Toy  Piano  Has  a Player  Roll  Which 
Revolves  in  Realistic  Fashion.  Its  Music, 
However,  Comes  From  Beneath,  Where  a 
Phonograph  is  Concealed.  The  Toy  Piano 
May  Also  Be  Played  By  Itself. 


A Combination  Version  of  the  “Kiddie  Car.*’ 
For  lltc  Baby  tlie  Wheels  Can  Be  Put  Up  in  a 
Groove  Out  of  the  Way,  So  That  the  Car  Will 
Rock.  For  the  Older  Child  They  May  Be  Let 
Down  and  the  Car  Operated  by  Foot  Power. 
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A Prophet  of  Science 

By  JOSIM  DEQUER 


energy  into  the  kinetic  energy  of  life,”  he 
explained.  Then  after  a brief  pause  durinj 
which  he  arranged  some  bottles  and  pipette; 
on  a nearby  shelf,  he  went  on  with  hi 
explanation.  “I  might  put  it  yet  anothei 
way.  Organic  death  is  the  cessation  of  the 
cooperative  activity  of  the  various  organ; 
and  tissues  composing  the  body,  while  th< 
death  of  the  cell  may  be  defined  as  tin 
cessation  of  its  vital  activity. 

“This  cat  is  dead,”  said  he,  “yet  here  in 
” — pointing  to  a large  glass  bottle 


"...  He  Showed  Me  a Bottle  Similar  to  the  One  in  Which  He  Had  Planted  the  Muscle  of  a 
Dog;  in  It  I Saw  a Bright  Red  Mass  Afloat  in  a Pale  Yellow  Fluid.  ‘That  Is  a Porter- 
house,’ He  Explained.  ‘I  Planted  It  a Week  Ago.  Then  It  Weighed'  One  Ounce,  Now  It 
Weighs  Three  and  One-Half  Pounds  and  Is  Pure  Meat;  and  What  Is  More  Important  to  Me, 
It  Grows  Unassociated  With  a Highly  Sensitive  Organism.  . ” 


'W"  N science  must  be  found  the  solu- 
I tion  for.  every  problem  which  con- 
I fronts  the  human  race,”  remarked 
Ibr.  Pringle,  as  he  watched'  the 
needle  of  a very  sensitive  galvanom- 
eter on  liis  laboratory  table  with  one  slit- 
like blue  eye,  and  with  the  other  the  ham 
Siring  of  a chloroformed  dog  with  which  he 
was  experimenting.  Then,  as  if  suddenly 
changing  the  subject,  he  continued,  “All 
life  is  accompanied  by  manifestations  of 
electricity — just  watch  that  needle.” 

Curious  to  know  how  he  could  connect 
the  electric  energy  in  the  leg  of  an  anes- 
ihetized  dog  with  the  problems  that  con- 
front the  human  race  I looked,  at  the  same 
time  urging  him-  to  explain  himself  more 
ibily. 


one  would  expect  from  their  size,  and  his 
active  brain  interpreted  what  they  saw  with 
startling  speed  and  accuracy.  “You  wonder 
how  I can  maintain  that  life  is  always  ac- 
companied by  electrical  phenomena,  if  mus- 
cles continue  to  liberate  this  energy  after 
the  animal  is  dead,  or  when  they  have  been 
removed  from  the  organism  to  which  they 
belong?” 

I admitted  that  he  had  read  my  thoughts 
aright,  and  ventured  the  opinion  that  the 
electric  energy  manifested  by  tlie  muscles 


“Just  watch  these  experiments,”  said  he, 
“and  see  if  they  will  not  prove  to  you  that 
there  are  no  unrelated  facts  in  the  universe. 
The  needle  in  the  galvanometer,  as  you 
know,  shows  that  this  muscle  is  liberating 
electricity.  I recognize  that  this,  in  itself 
is  a rather  uninteresting,  and  I might  say 
unimportant,  detail  of  my  research  work. 
But  so  was  the  kite-flying  experiment  an 
apparently  unimportant  part  of  Franklin’s 
life  work;  yet  it  was  that  kite-flying  above 
everything  else  which  gave  him  a place 
among  the  immortals.” 

As  he  spoke,  he  kept  on  testing  the  mus- 
cles of  the  comatose  canine  with  his  elec- 
trodes, and  jotting  down  the  variations  of 
the  needle  in  his  notd  book.  After  a few 
minutes  of  this  work,  he  said,  “Now  we 
will  kill  our  dog  and  see  if  this  energy 
ceases  with  death,  altho  I can  tell  you  right 
now  that  it  does  not.” 

I know  that  my  looks  betrayed  my  sur- 
prise, and  Dr.  Pringle  noticed  it.  Those 
narrow  eyes  wf  his.  noticed  far  more  than 


might  be  due  to  chemical  action  going  on 
in  the  tissues  regardless  of  their  being  dead 
or  alive. 

A smile  lit  up  his  thin  lipt  mouth  as  he 
arose  from  his  stool  at  the  laboratory  table 
and  walked  over  to  an  ice  box  at  the  other 
end  of  the  ropm.  From  it  he  brought  the 
carcass  of  a rat.  It  had  been  dead  for 

some  time  as  it  was  thoroughly  stiff,  and 
when  he  subjected  its  muscliis  to  the  same 
experiments  he  had  tried  on  the  muscles 
of  the  dog,  no  Variation  of  the  needle  was 
visible.  And  when  .1  asked  him  for  his  ex- 
planation, he  told  me  that  the  death  of  an 
organism  was  one  thing,  while  the  death  of 
its  component  cells  was  quite  a different 
proposition. 

“The  death  of  an  organism  is  due  to  a 
cessation  of  the  functional  activities  of  its 
component  parts,  wliile  the  death  of  the 
cells  takes  place  wljh  the  chemical  disin- 
tegration of  the  protoplasm  to  a point 
where  it  ceases  to  be  an  instrument  for 
the  transformation  of  clectro-magnetic 
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protruding  out  of  a little  box  on  a nearby 
shelf,  “are  its  lungs,  in  quite  the  opposite 
condition.  They  are  nourished  by  a modi- 
fied sea  water  and  a few  glandular  extracts, 
as  well  as  supplied  with  super-oxidized  air 
from  the  tank.  By  means  of.  a system  of 
tubes,  they  are  supplied  with  the  products 
essential  to  their  nutrition  and  drained  of 
the  waste  of  their  metabolism,  in  a manner 
not  unlike  that  by  which  they  were  sup- 
plied and  drained  in  their  original  habitat. 
The  result  is  they  continue  to  live  and 
grow,  while  the  rest  of  the  cat  returns  to 
the  elements.” 

“But  why  do  you  keep  this  bottle  in  that 
little  metal  box  ?”  I queried. 

“I  am  trying  to  stimulate  cell  growth  bv 
means  of  the  radio-activity  of  uranium  ore,” 
he  elucidated.  “It  has  been  proven,  that  the 
plants  will  turn  away  from  the  sunlight, 
if  a minute  quantit\'  of  radium  be  placed 
near  them.  They  will  also  continue  to  grow 
at  night  in  the  presence  of  this  wonderful 
(Continued  on  /’age  914) 


Hot  and  Cold  Water  Alter- 
n a t e 1 y and  Electrically 
Sprayed  on  One  are  Rather 
Breath-Taking  Sensations. 
Nevertheless  Medical  Sci- 
ence' Thoroly  Approves  of 
the  Method  as  a Stimulant 
for  the  Recuperating  Pa- 
tienf- 


Tlic  Electric  Horse  is 
Equipt  With  Gear  Shift 
Levers,  Battery,  Switch- 
es. etc.  It  Gives  the 
Rider  all  the  Muscular 
Exercise  He  can  Gain  by 
Horseback  Riding,  and 
Nearly  all  of  the  Pleas- 
ure. Its  Speed  can  be 
Regulated  by  the  Rider 
to  Suit  His  Desires 


It  is  no  Longer  Only  a 
Theory  That  Rolling  De- 
vices Remove  Flesh.  It 
is  Now  a Substantial 
Fact.  Electricity  Re- 
volves These  Elongated 
Rollers  Which  Flatten 
Out  the  Enlarged  Abdo- 
men as  Mercilessly  as 
the  Street  Steam  Roller 
Repairs  a-  Road. 


To  Quickly  Dry  a Convalescing 
Patient’s  Hair  Place  an  Electric 
Toaster  Behind  an  Electric  Fan. 
The  Heat  From  the  Toaster  is 
Drawn  by  the  Fan  Forward,  So 
That  it  Quickly  Finishes  the  Task 
of  Hair  Drying. 


A Mechanical  Osteopathic  Machine 
Is  This  Weird-Looking  Device  Which 
Is  Equipt  With  Eight  Ball-like  Re- 
volving Parts.  These  Parts  Grasp 
the  Horns  of  the  Spine,  Giving  an 
Electric  Revolving  Massage  Stroke 
to  Them. 


"The  Inhalatorium"  is  the  Offi- 
cial Name  for  This  Little  Closet 
of  Enameled  Steel.  Menthol  or 
Some  Like  Medicant  is  Placed  in 
the  Little  Round  Disc  on  the 
Wall.  Steam  is  Electrically  Regu- 
lated and  Forced  Into  the  Closet, 
and  the  Sore  Throat  and  Bron- 
chial Tubes  are  Quickly  Soothed. 
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‘‘....For  an  Instant  the  Rat  Seemed  t^  Sit 
Motionless  on  the  Desk  Top;  Then  a Convulsive 
Shiver  Shook  Its  Frame  and  It  Seemed  to  Shake 
Imperceptibly.  ‘Dead,’  Said  Dr.  Weeks,  Glancing  at  Me 
Significantly.  ‘Heart  Failure.’  I Shivered.  From  a Pigeon- 
hole of  the  Desk,  She  Drew  a Second  Phial,  This  Time  Filled 
With  a Black  Solution.  ‘The  Antidote,’  She  Said  Briefly ” 


Life  or  Death 


By  CHARK.KS  S,  WOK^FE 


WITHOUT  looking  up  or  pausing 
in  his  incessant,  illegible  scrib- 
bling. the  city  editor  heard  my 
recital.  When  I had  finished,  he 
promptly  gave  his  decision. 
“’Phope  calls  from  unknown  physicians 
ire  unusual  enough  in  themselves  to  war- 
rant investigation.  This  one  goes  a step 
farther,  and  actually  promises  a startling 
story.  Run  over  and  see  him.  at  once.  If 
t flivvers'  we’re  nothing  out.” 

Accordingly  I taxied  forth  to  riin  down 
this  strange  scent  which  had  trickled  into 
the  nostrils  of  we  ‘‘news  hounds.” 

As  the  cab  jolted  its  way  across  town,  I 
speculated  on  the  outcome  of  my  errand. 
The  whole  thing  was  so  different  from 
routine  assignments  that  I was  tempted  to 
expect — or  at  least  hope  for — something 
real  big  at  the  end  of  the  trail. 

Chance,  _pure  and  simple,  had  brought 
the  thing  into  my  hands.  Some  one  had 
called  the  Star’s  office  and  asked  for  a re- 
porter. Being  about  the  only  one  of  the 
clan  at  liberty  at  the  time,  the  girl  at  the 
board  had  summoned  me. 

. A voice  on  the  other  end  of  the  wire 
had  informed  me  that  Doctpr  Weeks  had 
a story  for  the  press,  and  asked  that  a man 
be  sent  to  the  physician’s  office  to  handle 
it.  The  address  was  given  readily  on  re- 
quest, and  before  laying  the  matter  before 
the  editor  I had  taken  the  precaution  to 
look  up  the  doctor  in  both  ’phone  book  and 
directory. 

The  address  and  name  appearing  there 
corresponded  nicely  to  that  given  by  our 
unknown  caller.  Our  little  conference 
followed,  and  I got  under  way. 

Sitting  there  gazing  out  into  the  electric- 
ally lighted  streets  thru  which  we  were 
flitting,  I tried  in  vain  to  recall  the  name 
of  Doctor  Weeks  and  connect  it  with  any- 
thing of  moment  that  had  previpusly  been 
brought  to  my  attention. 

This  proved  fruitless.  The  names  of 
possibly  a dozen  of  the  city’s  medical  men 
who  had  been  in  the  lime-light  in  various 
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connections  occurred  to  me.  but  the  name 
of  Weeks  was  totally  unfamiliar. 

The  address  given  was  in  a rather  shabby 
section  of  the  city.  Not  the  slums,  but  a 
district  inhabited  largely  by  mill-hands 
and  workers  of  a similar  type.  The  pos- 
sibility of  a trap  occurred  to  me,  but  after 
a minute’s  reflection  I dismist  the  thought. 
No  one  had  anything  to  gain  by  luring  me 
into  a mix-up. 

The  stopping  of  the  taxi  aroused  me 
from  my  reflections,  and  I glanced  out  to 
find  that  I was  at  the  address  given. 
Getting  out,  I paid  the  driver,  and  dismist 
him.  Gazing  curiously  at  the  building  be- 
fore me,  I noted  that  it  was  one  of  a 
block  of  similar  dwellings,  differing  only 
from  its  neighbors  in  that  the  window 
ledge  bore  the  conventional  brass  plate  of 
the  practising  professional. 

Mounting  the  steps,  I prest  the  button 
of  the  bell  system,  heard,  muffled,  the 
trilling  of  the  gong,  and  waited,  for  it  was 
well  past  regular  office  hours. 

Presently  there  came-  the  sound  of  foot- 
steps, the  rattle  of  shooting  bolts,  and'  the 
door  opened  to  reveal  a middle-aged  man 
of  rather  short  stature  and  commonplace 
features.  He  gazed  at  me  expectantly,  but 
did  not  speak. 

“Dr.  Weeks?”  I queried. 

"Have  you  an  appointment?”  queried 
the  other,  and  I realized  that  I was  deal- 
ing with  the  doctor’s  servant. 

“Tell  the  doctor  that  Roberts,  from  the 
Star,  is  here  as  requested,”  I replied. 

“Oh !”  the  tones  told  that  I was  expected. 
“Follow'  me,  please.” 

Hat  in  hand,  I trailed  behind  him  thru 
the  darkened  hallway  and  into  a dimly 
lighted  outer  office.  The  servant  continued 
on  toward  large  folding  doors  at  one  end 
of  this  room,  and  as  1 followed  I took  a 
swift  inventory  of  my  surroundings.  The 
customary  rather  shabby  waiting  room  of 
the  average  practitioner,  nothing  e.vtra- 
ordinary  or  bizarre,  w'as  what  I saw'. 

Clueless,  I followed,  aw'aiting  devetop- 
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ments.  The  man  had  opened  the  folding 
doors,  and  was  standing  to  one  side  to 
allow  me  to  pass. 

“Mr.  Roberts,  from  the  Star,  Doctor,” 
he  announced  to  the  unseen  occupant  of  the 
other  room,  and  following  hard  on  my 
announcement,  I entered  the  inner  office. 

A beautiful  young  woman — she  could  not 
have  been  more  than  twenty-five — arose 
from  a swinging  desk  chair  and  greeted  me 
with  an  outstretched  hand. 

“Good  evening,  Mr.  Roberts,”  the  voice 
was  indescribably  pleasant.  “It  is  very 
good  of  you  to  come.” 

As  I stood  there,  dumbfounded,  lower 
jaw  sagging  inanely,  hat  in  hand,  I surely 
must  have  looked  exactly  as  I felt — like  -an 
ass.  Nor  was  my  recovery  expedited  in 
any  way  by  the  openly  amused  smile  that 
played  around  the  doctor’s  sensitive 
mouth. 

“You  did  not  expect  to  find  ‘Miss' 
Doctor  Weeks,  did  you,  Mr.  Roberts?”  she 
asked,  mischieviously.  “Really,  I enjoy 
giving  a thrill  to  a hardened  newspaper 
man.  Sit  down,’’  she  waived  me  to  an 
empty  chair,  “and  I will  give  you  an  idea 
of  why  I sent  for  you.” 

Recovering  myself  to  some  extent,  I 
dropt  into  the  indicated  chair.  “I  must 
confess  that  I expected  to  find  Doctor 
Weeks  a man,”  I admitted,  “but  the  fact 
that  you  are  a woman  encourages  me  to 
expect  something  a bit  out  of  the  ordinary 
as  a reward  for  my  trip.  -In  our  first  sur- 
prise, we  see  a good  beginning.” 

“I  can  promise  you  something  very  much 
out  of  the  ordinary,”  she  remarked,  drylv, 
swinging  to  her  desk  and'  presenting  me 
with  what  our  illustrators  call  a three- 
quarter  back  view  as  she  rummaged  among 
a litter  of  papers  before  me. 

I v'as  thinking.^ that  as  she  sat  thus  she 
was  not  at  all  painful, to  look  upon,  when 
suddenly,  she  wheeled  to  face  me  again, 
holding  a cabinet  size  photo  in  her  hand. 

1 took  the  proffered  picture  questioningly. 

(Continued  on  page  935) 
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WHEN  in  the  days  of  Galileo  it  was 
found  that  water  would  not  rise 
by  suction  much  more  than  thirty 
feet,  the  great  philosopher  was  ap- 
pealed to  and  could  give  no  reason 
except  that  while  Nature  abhorred  a vac- 
Tum,  she  only  abhorred  it  to  the  extent  of 
a column  of  water  some  thirty  feet  in 
height.  This,  of  course,  was  no  reason  at 
all,  and  it  is  not  the  first  time  that  the  sage 
went  wrong  in  his  efforts  to  account  for 
the  ways  of  Nature. 

It  is  often  said  that  we  live  in  an  at- 
mosphere just  as  the  fish  lives  in  an  ocean 
of  water,  but  there  is  an  important  differ- 
ence; our  specific  gravity  is  much  greater 
than  that  of  the  air,  so  we  cannot  float 
about  in  it  as  fish  do  in  water.  Neverthe- 
less, the  light,  intangible  air  shows  its  ma- 
terial nature  in  storms  and  cyclones  when 
the  impact  of  its  invisible  molecules  pro- 
duces a destructive  effect,  and  it  is  shown 
to  possess  weight  from  the  fact  that  a 
vacuum  involves  a pressure  of  nearly  fifteen 
pounds  to  the  square  inch,  which  pressure 
is  due  to  nothing  else  but  the  weight  of  the 
air,  just  as  truly  as  the  pressure  in  the 
ocean’s  depths  is  due  to  the  weight  of  the 
water. 

Otto  Von  Guericke  goes  down  in  history 
as  the  first  great  investigator  of  atmos- 
pheric pressure,  the  first  who  proved  by 
direct  experiment  that  air  possesses  weight, 
and  who  showed  what  an  astonishingly 
great  pressure  could  be  developed  by  the 
invisible  and  almost  intangible  aeriform 
fluid  of  the  atmosphere.  Realizing  that  air 
could  be  treated  like  water,  he  devised  the 
air  pump ; he  had  to  use  considerable  in- 
genuity, owing  to  the  rudimentary  knowl- 
edge of  those  days  in  devising  ways  of 
packing  it.  Having  invented  the  air  pump, 
he  produced  vacua  in  various  vessels  and 
developed  an  interesting  line  of  experi- 
ments in  connection  therewith.  The  record 
of  his  experiments  are  preserved  in  an  in- 
teresting old  book  publisht  in  Amsterdam 
in  1672.  It  was  printed  in  the  Latin  lan- 
guage, and  it  is  quite  liberally  illustrated ; 
from  its  pages  we  reproduce  some  of  the 
most  striking  experiments  as  described  in 
it. 

The  Magdeburgh  hemispheres  are  shown 
very  clearly  in  the  old  book,  and  they  are 
still  in  existence  and  preserved  in  the  mu- 
seum in  their  parent  city. 

As  it  was  not  easy  to  get  a good  ground 
joint  in  those  days,  leather  packing  was 
used  to  make  a secure  air-tight  joint  be- 
tween the  two  air-tight  hemispheres  shown 
in  the  cut. 

Putting  them  together,  he  applied  his  air 
pump  and  exhausted  the  air  from  them  so 
that  atmospheric  pressure  came  into  opera- 
tion, and,  on  closing  the  cocks  and  remov- 
ing the  air  pump,  they  were  prest  together 
with  such  force  that  two  great  teams  of 
horses  were  unable  to  draw  them  apart. 
This  striking  experiment  was  carried  out 
before  the  Emperor,  Ferdinand  the  Third, 
in  1654  in  Ratisbon  when  the  Imperial  Diet 
met  there. 

A curious  fallacy  is  illustrated  in  his  way 
of  testing  them,  because  if  one  of  the 
hemispheres  had  been  fastened  to  a fixt 
post,  a single  team  of  horses  would  have 
produced  as  great  an  effort  as  did  the  two 
teams;  making  one  team  pull  against  an- 
other is  bad  mechanics. 

He  now  wanted  to  get  some  idea  of  the 
extent  of  atmospheric  pressure  and  for  this 
used  a cylinder  and  piston.  A good  demon- 
stration was  given  by  having  a whole  crew 
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of  men  pull  at  it  so  as  to  draw  the  piston 
up  or  rather  to  attempt  to  do  so,  for  tho 
we  allow  even  a partial  vacuum,  a piston 
of  the  size  indicated  would  require  a very 
large  weight  to  be  applied  to  draw  it  up. 
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I and  Brain  Specialist.  \ 

I Fascinating  Experiments  in  Chem-  \ 
I istry.  Part  II.  By  O.  Ivan  Lee,  I 
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In  the  book  is  shown  a group  of  men 
pulling  with  all  their  might  in  an  effort  to 
raise  the  piston  against  atmospheric  pres- 
sure. Then  it  was  to  be  weighed  and  for 
this  purpose  a great  scale  beam  and  heavy 
weights  took  the  place  of  the  rope-pulling 
men  so  as  to  get  a real  figure  in  standard 
weights  of  what  the  pressure  amounted  to. 

Again,  a barrel  filled  with  water  cannot 
be  pumpt  out  under  power  without  a vent 
to  admit  air,  and  we  see  the  men  laboring 
away  in  their  efforts  to  draw  the  piston 
out  against  air  pressure.  He  found  that 
the  barrels  leaked  air  and  abandoned  this 
line  of  experiment. 

Going  back  to  the  column  of  water,  by 
using  a sectional  tube  supported  against  a 
house  he  constructed  a water  barometer. 
The  upper  section  was  of  larger  diameter 
than  the  rest  and  in  it  a figure  floating  in 
the  water  and  carrying  an  index  was  raised 
and  lowered  with  the  variations  of  atmos- 
pheric pressure  and  is  shown  carrying  an 


indicator  to  point  to  the  markings  on  the 
.glass  tube  indicating  its  position. 

He  weighed  a globe  exhausted  of  air  and 
also  full  of  air;  the  difference  of  weights 
gave  absolute  proof  and  measure  of  the 
weight  of  air. 

Leaving  the  topic  of  atmospheric  pressure, 
we  also  show  some  of  his  thermometers  in 
which  the  expansions  and  contractions  of 
air  in  a large  globe  operated  a string  pass- 
ing over  a pulley.  A little  figure  attached 
to  the  string  showed  motion  indicating 
the  changes  of  temperature  as  the  air  ex- 
panded or  contracted.  This,  however,  also 
illustrates  the  changes  in  atmospheric  pres- 
sure, because  of  course  the  air  in  the  bulb 
will  expand  and  contract  with  the  rise  and 
fall  of  the  barometer  even  tho  the  tempera- 
ture remains  constant. 

It  is  about  here  that  Von  Guericke’s  work 
ceased  and  the  Italian  Torricelli  put  in  a 
bit  of  reasoning  on  the  ground  that  if  a 
column  of  water  over  thirty  feet  high  was 
supported  by  air,  then  mercury,  fourteen 
times  heavier  than  water,  would  also  be 
supported,  but  only  to  a height  one-four- 
teenth as  great.  These  are  all  approximate 
figures. 

Accordingly,  he  constructed  a mercurial 
barometer,  and  some  representations  of 
his  barometer  are  given  here,  two  varie- 
ties being  shown.  They  of  course  were 
simply  closed  tubes  which  were  filled  with 
mercury,  the  open  end  was  next  closed  by 
the  finger ; the  tube  was  then  inverted  in  a, 
cistern  of  mercury,  the  mercurial  barome- 
ter resulting  and  carrying  out  a logical 
reasoning  of  the  experiment. 

There  was  yet  another  step  to  be  made. 
If  the  barometric  column  was  sustained  by 
the  pressure  of  air,  it  would  fall  with  it 
on  going  up  a mountain,  when  less  and  less 
air  would  rest  upon  the  mercury  in  the 
cistern,  and  then  the  column  of  mercury 
would  descend  in  the  tube. 

It  was  Pascal  who  applied  this  test, 
ascending  a mountain  called  the  “Puy  de 
Dome”  in  the  Auvergne  regions  of  France. 
On  carrying  out  the  experiment  in  which 
his  brother-in-law  was  also  deeply  inter- 
ested, the  mercury  fell  as  the  mountain  was 
ascended  and  at  last  the  culminating  prin- 
ciples of  atmospheric  pressure  and  demon- 
stration of  its  cause  on  the  most  logical 
basis  was  supplied. 

Von  Guericke  was  born  in  1602  before 
either  of  the  other  two,  and  he  survived 
them  by  a number  of  years ; thus  the  three 
may  be  regarded  as  co-workers  in  this  field 
rather  than  as  successors. 

Otto  von  Guericke,  who  was  burgomas- 
ter of  Magdeburg,  and  who  is  often  alluded 
to  under  his  official  title  with  name  omit- 
ted, understood  the  value  of  size  in  render- 
ing demonstrations  impressive.  For,  while 
the  school  boy’s  wet  leather  .sucker  with 
which  he  can  pick  up  a flat  stone  or  brick, 
and  while  the  imbibing  of  a fluid  thru  a 
straw  'demonstrate  atmospheric  pressure 
perfectly,  they  lack  in  impressiveness. 

In  the  older  days  much  greater  attention 
was  given  to  this  side  of  experimentation. 
So  the  old  burgomaster  did  things  on  the 
large  scale  and  his  name  goes  down  the 
ages  because  of  the  magnitude  as  well  as 
completeness  of  his  demonstrations. 

The  modern  experimenter  often  attains 
his  results  with  comparatively  simple  and 
small-sized  apparatus.  In  Paris  there  is 
preserved  the  elaborate  large-sized  appara- 
tus of  the  lamented  Lavoisier.  It  is  a great 
contrast  to  what  a modern  scientist  would 
use. 
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By  Jo  IRo  SCMMIDT 


Recently  the 

Cincinnati  Fire 
Depa  r t m e n t 
■ has  tried  out  a 
novel  scheme  to 
protect  the  lives  of 
firemen.  By  this  means 
it  now  becomes  possi- 
ble for  a man  to  walk 
right  into  the  hottest 
fire  with  flames  playing 
all  around  him,  without 
in  the  least  endanger- 
ing his  life.  Our  cover 
illustration  perhaps 
shows  the  idea  better 
than  words.  It  is  sim- 
ply a curtain  of  water 
which  sprays  the  fire- 
proof uniform  with  a 
continuous  stream  of 
water,  enshrouding  the 
fireman  entirely  with 
it.  The  water  lieing 
transparent,  he  can  see 
far  enough  ahead  pro- 
V i d i n g the  flames  do 
not  cut  off  the  view. 

He  can  then  do  all 
sorts  of  rescue  work, 
an  example  of  which 
is  shown  in  our  cover 
illustration.  Here  the 
fireman  is  seen  holding 
a child  closely  to  his 
breast,  while  the  pro- 
tecting water  curtain 
not  only  protects  him 
but  the  child  as  well. 

This  fireman  can 
stand  right  in  the 
midst  of  flames  and 
will  not  get  burnt.  He 
need  not  fear  the  glow- 
ing embers  around  his 
feet.  He  can  walk 
right  into  the  fiercest 
fire  and  it  will  dwindle 
away  and  go  out  around 
him. 

As  for  the  uniform, 
it  is  made  of  fireproofed 
canvas  of  two  thick- 
nesses, between  which  water  flows  con- 
stantly. The  water  enters  by  means  of  a 
perforated  brass  tube  which  encircles  the 
neck  between  the  two  thicknesses  of  canvas 
knd  flows  down  between  the  la}ers  thru 
the  arms  and  legs,  finding  exit  at  the  finger 
tips  and  around  the  soles  of  the  feet. 

Water  flowing  only  between  the  two  thick- 
nesses of  canvas  would  not  offer  complete 


The  Latest  Thing  in  Firemen’s  Suits — It  Sprays  a Sheet  of  Water 
Inner  and  Outer  Coverings,  as  Well  as  Providing  an  Outer  Water 
This  Water  Curtain  Protection  is  Suoplied  From  the  Main  Fire  H 

Made  Evident. 


protection  to  the  v/earer,  so,  to  keep  him 
cool  and  comfortable  while  standing  in  the 
hottest  fire,  the  brass  perforated  circular 
tubes  encircle  the  helmet  and  give  him  a 
constant  shower  liath  from  the  outside  as 
well  as  within  the  folds  of  the  uniform. 
This  not  only  keeps  him  from  becoming 
overheated  but  also  acts  to  extinguish  the 
fire  around  him. 


Encased  in  this  air- 
tight  water-bathed 
uniform,  s o m e pro- 
visions must  be  made 
to  get  fresh  air  to  the 
fireman.  He  need  not 
fear  his  air  supply  giv- 
ing out  as  long  as 
water  continues  flowing 
t h r u the  hose  he  is 
holding.  The  air  sup- 
ply comes  from  the 
atmosphere  surround- 
ing him  no  matter  how 
much  smoke,  flame 
or  gas  is  contained  in 
it.  It  is  sucked  into 
a patented  collar  which 
fits  onto  the  hose  just 
back  of  the  nozzle. 
In  the  mechanism  of 
the  collar  the  con- 
taminated air  is  washed 
and  m a d e pure  and 
sent  by  the  pressure 
of  the  water  flowing 
thru  the  hose  up  into 
the  helmet  for  the;fire- 
man  to  breathe.  ' The 
foul  air  or  gases,  find 
their  exit  thru  vents  in 
the  helmet. 

The  same  collar 
which  washes  and  puri- 
fies the  air  for  the 
fireman  to  breathe  also 
has  the  water  hose 
connection  which  sup- 
plies the  water  curtain. 
With  this  uniform  a 
fireman  stood  in  the 
flames  of  a burning 
wood  fire  for  ten  min- 
utes without  becoming 
uncomfortable.  Altho 
the  fire  was  kept  burn- 
ing fiercely  all  around 
him  he  came  out  with 
a grin  on  his  face  and 
not  even  perspiring! 

From  our  cover  illus- 
tration it  will  also  be 
noted  that  the  water 
which  flows  to  the  helmet  is  secured  from 
a by-pass  which  is  attached  to  the  main 
water  hose.  This  new  invention  has  given 
such  good  results  that  it  is  sure  to  be 
adopted  by  most  of  the  fire  departments 
of  the  country.  The  life  of  a fireman  has 
long  been  rendered  extremely  hazardous 
owing  to  the  lack  of  effective  heat  insulat- 
ing means  such  as  this  to  protect  his  person. 


Down  Between  the 
Curtain  as  Shown, 
ose  in  the  Manner 


ALVAH  W.  clement  has  invented 
and  patented  an  improvement  in  acid- 
• resisting  alloys.  The  purpose  of  this 
invention  is  to  provide  an  alloy  of  metals 
which  is  highly  resistant  to  acids,  more 
particularly  sulfuric  acid,  even  tho  that  acid 
be  in  a hot  diluted_  condition. 

Such  an  alloy  is  useful  to  form  con- 
tainers, pumps,  pipes  and  cocks,  and  other 
articles  by  whicli  acid  may  lie  handled  the 
same  as  other  fluids. 

The  principal  ingredients  of  the  alloy 
which  is  herein  proposed  are  iron,  chro- 
mium and  carlion,  the  latter  clement  being 
present  as  carbids  of  iron  and  chromium. 

Small  quantities  of  silicon  may  be  used 
in  fusing  the  mixture  to  render  the  alloy 
more  fluid,  in  order  that  it  may  be  more 
easily  handled.  1'he  quantity  of  silicon 
thus  used  is  small,  however,  preferably 


less  than  1 per  cent,  and  usually  varying 
from  seven-tenths  to  nine-tenths  of  1 per 
cent. 

In  order  to  counteract  any  tendency  for 
the  silicon  to  throw  down  the  carl>on  as 
graphitic  carbon,  a small  quantity, of  man- 
ganese may  be  used,  approximately  three- 
tenths  of  1 per  cent. 

It  will  be  apparent  that  the  quantity  of 
silicon  and  man.ganese  jiresent  in  the  alloy 
is  quite  sim'.ll.  and  so  far  as  the  ultimate 
properties  of  the  alloy  in  its  acid  resistance 
are  concerned,  has  very  little,  if  any 
effect. 

An  alloy  of  pure  iron  and  chromium 
would  not  be  resistant  to  the  various  com- 
mercial conditions  under  which  sulfuric 
acid  is  handled,  but  an  alloy  of  chromium, 
iron  and  carlion,  where  the  carbon  exists  in 
the  alloy  as  carbids' of  ebromium  and  iron 


in  the  proportion  of  substantially  60  per 
cent  chromium,  substantially  39  7/10  to 
39  2/10  per  cent  of  iron,  and  substantially 
three-tenths  to  eight-tenths  per  cent  of 
carbon  is  to  all  intents  and  purposes  resis- 
tant to  all  forms  of  sulfuric  or  similar 
acids. 

One-quarter  to  one-half  of  1 per  cent 
of  silicon  nia\^  be  added  at  fusion  and  just 
before  pouring,  to  impart  fluidity  to  the  I 
alloy. 

Furthermore,  such  an  alloy  is  machinable. 
Therefore  it  is  suitable  for  acid-resisting 
pipes,  cocks,  and  similar  devices. 

It  may  lie  desirable  to  add  to  the  alloy  a 
small  amount  of  molybdenum,  cobalt  or 
r-anadium,  these  various  substances  men- 
tioned having  the  property  of  increasing 
the  malleability  and  ductility  of  the  alloy 
and  thus  rendering  it  easier  to  machine. 
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PRtSEHT  LIMIT 
5000  VIBRATIONS 
PER  SECOND 


LAUSTE  LIMIT 
55,000  VIBRATIONS 
PER  SECOND 


'<K.  LAUSTE 
LIGHT  BECORO 
OF  VOICE  I 


Photo  Above  Shows 
the  Inventor,  M. 
Eugene  L a u s t e. 
Who  Has  Devised 
the  Latest  Thing  in 
Phonograph  R e c- 
ords — a Record  on 
Which  the  Voice  is 
Recorded  by  a 
Scratchless  and 
Weightless  Ray  of 
Light,  Giving  More 
Perfect  Musical 
Reproduction. 


OLD  NEEDLE  RECORD 


Diagram  Above  Shows  How  the 
Greater  Range  of  Frequency  and 
Fidelity  in  Voice  Recording  are 
Attainable  With  the  New  Lauste 
Light  Ray  Method,  Compared  to 
the  Usual  One  Employing  the 
Steel  or  Other  Needle. 


POWERPUk 
TUNGSTEN  lamp 


magnetically 

OPERATED 
LIGHT  SHUTTER 
RECORD 
.WORM  NOT 

— WORM  SCREW 


»'  LENSE  ^ 
FOCUSING 
DEVICE 


microphone 


battery 


MOVING  UGHT  KECORDEK. 


In  This  New  Scheme  for  Recording  the  Voice  on  a Disc  or  Other  Type  of  Phonograph  Record — Which  Mr.  Lauste  Has  Given  Us — a Con- 
centrated Ray  of  Light  is  Caused  to  Record  the  Fluctuations  of  the  Voice  on  the  Revolving  Record.  The  Carriage  Carrying  the  Light,  and 
the  Voice  Operated  Shutter  is  Traversed  Across  the  Record  by  Means  of  a Worm  Screw  as  Shown.  The  Record,  After  Suitable  Treatment, 
can  be  Reproduced  by  a Regular  Metallic  Needle,  But  Yields  a Much  More  Perfect  Vocal  or  Instrumental  Reproduction  Than  Anything 

Heretofore  Accomplisht. 


A LL  sounds,  speech  or  music,  are 
/\  recorded  on  the  discs  of  the  pres- 
/ \ ent  day  phonograph  by  means  of  a 
metal  needle.  This  needle  has  a 
rate  of  about  5,000  vibrations  per 
second,  as  it  cuts  the  grooves  on  the  disc. 
This  method  makes  a reproduction  of 
sound,  but  it  is  impossible  to  record  all  the 
overtones  of  music.  Hence  perfect  music 
cannot  be  recorded  by  means  of  the  metal 
needle. 

How  to  overcome  the  drawbacks  of  the 
present  method  of  recording  sound  on 
phonograph  records  has  been  solved  ap- 
parently by  a scientist  and  inventor  who  is 
widely  known  for  several  important  in- 
ventions. We  have  reference  to  Eugene 
Lauste,  a Frenchman,  who  is  a pioneer  in 
cinematography  and  the  inventor  of  the 
Laustophonc,  the  latter  being  an  instrument 
for  taking  and  reproducing  talking  motion 
pictures.  Mr.  Lauste  was  associated  with 
Thomas  A.  Edison  from  1886  to  1893,  dur- 
ing which  time  he  did  some  valuable  labora- 
tory work  for  the  “Wizard  of  Menlo  Park.’’ 
A few  weeks  ago  I visited  Mr.  Lauste  in 
his  laboratory  in  Bloomfield,  N.  J.,  in  order 
to  secure  some  information  about  his  latest 
invention  which  may  revolutionize  the  talk- 
ing machine  industry.  He  was  at  work  on 
what  he  calls  the  Electro-Phonograph, 
which  will  employ  a radically  new  method 
of  recording  sound  on  phonograph  discs. 
The  machine  is  not  yet  finisht  but  the 
work  done  so  far  demonstrates  the  prac- 
ticability of  Mr.  Lauste’s  theory  and  how 
he  will  be  able  to  produce  a disc  which  will 
contain  every  inflection  of  the  human  voice 


Mow  tllhe 

PIh©Ea©^fPS^plh  M.®C©fr’dl  Es 
Ms^dl®  wMIh 

— something  so  far  unheard  of  in  the  field 
of  the  phonograph. 

Instead  of  the  ordinary  horn  into  which 
a person  talks  or  sings  when  a record  is 
made  on  the  common  phonograph,  Mr. 
Lauste  employs  a microphone , similar  to 
the  instrument  on  your  telephone,  into 
which  you  talk.  The  horn  distorts  sound 
as  it  enters  the  machine,  to  which  all  famil- 
iar with  acoustics  will  testify,  whereas  the 
microphone,  which  is  one  specially  made 
by  the  inventor,  will  accurately  convey  the 
natural  tones  to  the  instrument  for  the 
recording  process.  In  a room  a person  can 
stand  at  a distance  of  forty  feet  from  the 
microphone  and  talk  or  sing — and  still  the 
sound  will  be  received  perfectly  in  the 
microphone  for  the  recording  process. 

From  the  microphone  the  sound  is  elec- 
trically transmitted  into  a device  that  Mr. 
Lauste  calls  the  pantograph,  which  intensi- 
fies the  sound  and  transmutes  the  mechani- 
cal vibrations  into  electric  light  ray  vibra- 
tions. The  pantograph  takes  the  place  of 
the  diafram  to  which  the  needle  is  attacht 
in  the  ordinary  talking  machine.  The  new 
instrument  has  a device  for  generating  a 
powerful  electric  light  ray,  which  is  here 
used  instead  of  the  well-known  needle  for 
cutting  or  rather  forming  the  grooves  on 


the  disc  when  a record  is  made.  The  guide 
for  the  light  ray  has  its  point  within  1-16 
of  an  inch  eff  the  record.  This  is  done  so 
as  to  narrow  down  the  light  beam  to  as 
fine  a point  as  possible.  In  fact  it  is  pos- 
sible to  obtain  a finer  point  with  an  electric 
light  ray  than  with  the  metal  point. 

The  inventor  told  me  that  the  light  beam, 
thus  used  for  recording  sound  on  the  spe- 
cially prepared  disc,  produces  about  25,000 
vibrations  per  second,  and  this  makes  it 
possible  to  record  clearly  all  the  overtones 
in  music  on  the  coated  wax  disc.  That  the 
metal  needle  is  capable  of  only  about  5,000 
vibrations  per  second,  is  due  to  the  inter- 
ference of  friction  and  inertia  in  the 
needle  and  the  diafram.  The  finer  tones 
have  not  the  power  to  speed  up  the  needle 
to  the  necessary  number  of  vibrations  es- 
sential to  the  recording  of  all  undertones 
and  overtones.  On  the  other  hand  there  is  3 
practically  no  resistance  to  the  light  beam 
which  is  caused  to  vibrate  at  a terrific  rate 
by  the  electro-magnets  mounted  in  the  pan- 
tograph of  the  instrument.  The  light  • 

beam  cuts  its  grooves  laterallj  in  the  disc. 

After  the  first  record  is  made,  then  the 
master  record  and  duplicate  records  are  rim  » 
off  in  the  same  manner  as  are  the  records 
for  the  different  makes  of  phonographs  in  , 
use  today.  There  is  no  special  talking 
machine  required  for  using  the  records  ; 

made  by  the  Lauste  Electro-Phonograph.  ; 

The  new  type  of  discs  will  fit  any  phono-  ’ 

graph  that  employs  a steel  or  other  pointed  |i 

needle  for  lateral  grooves.  And  as  the  ■! 

steel  needle  follows  the  grooves  made  by 

(Continued  on  page  924)  | 
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WHILILHAM  Mo  BOTTEIRFHEILO 

Hlhi©  S^Ibsoimscno'^smi©^ 


Dreams,  “children  of  an 
idle  brain,  begot  of  nothing 
but  vain  fantasy,”  of  what 
earthly  substance  are  your 
fleeting  p h a n t o in  s com- 
pounded ? The  ape-man,  sleeping  in 
the  crotch  of  a meozoic  pepper-tree, 
dreamed  and  wondered  just  as  his 


azvake,  in  words, — but  when  asleep, 
in  visions.  These  dream  visions  are 
for  the  most  part  vivid  and  seem- 
ingly realistic,  creating  ideas  in  the 
early  days  more  or  less  fantastic 
and  untenable  in  modern  thought, 
yet  of  such  a character  as  to  form 
the  first  conception  or  belief  of  the 


A Busy  Mind  Constantly  Engaaed  Very  Often 
Desires  ta  be  Rested.  In  a Few  Minutes  It 
Will  Take  the  Person  Back  to  the  Delinhtfiil 
Scenes  of  Childhood.  Such  Dreams  are  Stimu- 
lative and  Very  Often  Occur  in  Little  Catnaps, 
Day  Dreams  and  Reflections  of  a Pleasant 
Summer  or  Childhood  Days. 


progeny,  the  highly  cultured  man 
of  today,  rising  from  his  satinwood 
bed,  has  his  periods  of  speculative 
inquiry. 

Millions  of  years  of  mental  experience 
and  development  have  not  removed  the 
veil  of  mystery,  and  the  human  race  as  a 
whole  are  as  ignorant  of  the  true  cause 
or  philosophy  of  dreams  as  was  the  hairy 
savage,  shivering  with  fear  and  apprehen- 
sion in  his  tree-top.  Indeed,  it  is  probable 
that  many  shiver  more  now,  from  fear  and 
the  effect  of  dreams  as  a result  of  this 
mental  development,  than  the  ape-man  ever 
did. 

Dreams  of  all  mental  sensations  — 
elusive,  fanta.'^tic  or  mystic  as  they  may 
appear,  have  had  more  to  do  with  the  de- 
velopment of  the  mind  than  any  other 
group  of  inflexes.  No  other  operation  of 


Above  is  Shown  a Dream  Induced  by  the  Exposure  of 
Parts  of  the  Body  to  a Draught  of  Cold  Air.  The  Sense 
of  Touch  Seeks  to  Arouse  the  Mind  to  Protect  the  Body 
and  Forms  a Mental  Picture  of  the  Sleeper's  Knowledge 
of  Cold,  j.e.p  Ice,  Snow.  Icicles  and  Snowdrifts,  All  Un- 
pleasant. in  This  Way  Attempting  to  Communicate  the 
Danger  Which  the  Sleeping  Body  is  in. 


the  mind  has  the  power  to  arouse  the 
same  degree  of  pleasure,  distress  or  ter- 
ror— hence  dreams  have  from  the  earliest 
days  of  human  history  exercised  a power- 
ful influence  over  the  thoughts  and  acts 
of  men. 

Our  waking  thoughts  are  exprest  in 
unspoken  or  mental  words,  while  our 
sleeping  thoughts,  or  dreams,  are  exprest 
only  in  picture  form;  thus  we  thijik  while 


Nightmares  Such  as  These  Often  Repeated  are 
Generally  Indications  of  a Diseased  Body  or 
Mind.  Some  N.ghtmares  May  be  Caused  by 
Food  Which  Did  Not  “Agree”  with  the  Person, 
But  a Continual  Variation  of  Uncanny  Night- 
mares Should  Invite  the  Owner  to  Request  the 
Services  of  a Reputable  Physician. 

soul.  One  idea  exprest  is  that  the 
soul  is  a separate,  non-physical  part 
of  the  body ; another,  that  the  soul 
is  the  mind. 

Robert  Gray  in  his  "Theory  of  Dreams” 
(1808)  started  what  may  be  called  our 
modern  dream  investigations,  which  have 
been  followed  by  many  theories  such  as ; 
duplex-brain  theory,  vaso-motor  theory, 
thyroid  and  hypophysis  theory,  chemical, 
histological  and  biological  theories,  and 
finally,  the  present  1919  psycho-biological 
theory.  The  earlier  ideas,  of  course,  are 
supposed  to  ha  wiped  out  and  thrown  into 
the  discard  by  the  presentation  of  this 
psycho-biological  proposition.  It  is  need- 
less to  say  that  this  theory  is  already 
objected  to  and  is  threatened  with  exter- 
mination by  a newer  idea. 

{Continued  on  page  898) 


DupIeX-Brain  Theory  Says  Ono- 
half  of  the  Brain  is  Fully  De- 
veloped. We  Use  This  Half  When 
Awake:  the  Other  Half  is  Only 
Partly  Developed,  We  Use  the 
Less  Developed  Half  During  Sleep. 


Thyroid-Gland  Theory  Says  Sleep 
is  Caused  by  a Change  In  Score- 
tien  in  the  Thyroid  Gland.  This 
G and  is  Below  the  “Adam’s 
Apple”  and  is  the  One  Enlarged 
In  Goitre. 


Hypophysis  Theory  Says  that  the 
Hypophysis  is  Responsible  for 
Sleep.  It  is  a Gland  of  Two 
Parts  Which  Is  Located  Just  Be- 
low the  Optic  Nerves  Within  the 
Cranial  Cavity. 


The  Biologic  Theory  Says  Sleep 
and  Dreams  are  instincts  Devel- 
oped from  the  Primitive  Rest 
State  of  Animals.  Which  Man 
Inherited  and  Has  Complicated. 


Psycho-Biological  Theory  Accepts 
the  Biologic  Theory  for  the  Body, 
but  Says  the  Mind  is  the  Soul 
and  That  it  is  Conscious  When 
Dreaming  or  in  Sleep— Therefore 
Superior  to  the  Body. 
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of  the  General  Electric  Co. 


Delicate,  adaptable,  indlspensa- 
able — such  is  the  incandescent 

lamp  as  developt  and  used  today. 
Its  history  is  the  history  of  the 
' method  of  producing  light  by  arti- 

j:  ficial  means.  In  modern  lamps,  tungsten 
II  is  almost  exclusively  the  light  source. 

■ That  part,  the  slender,  hair-like  wire 
il  within  the  bulb  of  the  incandescent  lamp, 
|l  which  is  heated  by  the  passage  of  the  elec- 


tric current,  producing  the  illumination  that 
radiates  from  the  bulb,  is  termed  the  fila- 
ment. 

The  smallest  tungsten  wires  drawn  meas- 
ure only  four  ten-thousandths  of  an  inch — 


The  tungsten  construction  in  Mazda 
“B”  and  Mazda  “C”  lamps  is  different  in 
each  case.  In  the,  Mazda  “B”  lamps,  known 
also  as  the  vacuum  type,  straight  tungsten 
wire  is  draped  over  the  supports,  in  order, 
to  get  a sufficient  length  of  wire  inside  the 
bulb  for  the  voltages  met  with.  Expensive 
and  complicated  machines  produce  in  these 
bulbs  the  highest  degree  of  vacuum  in 
commercial  usef 

In  the  Mazda  “C,”  or  gas-filled,  type  of 
lamp  (sometimes  referred  to  as  nitrogen- 
filled),  coiled  tungsten  filaments  are  used, 
for  three  purposes ; to  increase  the  effective 
diameter  of  the  filament,  to  reduce  the 


them  according  to  the  size  of  the  socket, 
which  fits  the  base : the  next  subdivision 
classifies  them  on  the  basis  of  the  watts 
consumed  ; and,  finally,  they  are  designated 
in  accordance  with  the  kind  O’f  bulbs  used. 

Under  the  first  subgrouping,  lamps  are 
termed  large  or  miniature.  Large  lamps, 
used  for  residence,  store,  office,  factory  and 
street  lighting,  have  bases  fitting  three  types 
of  sockets  : the  medium  screw,  the  mogul 
screw  or  the  medium  bayonet  socket.  The 
bases  of  miniature  lamps,  which  are  used 
chiefly  for  flashlights,  auto  lamps  and  dec- 
orative purposes,  will  also  fit  three  kinds 
of  sockets : the  miniature  screw,  the  can- 


miitiiiitiiiiimii 
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The  Average  House- 
holder Frequently  Makes 
a Mistake  in  Using 
Either  Lamps  of  Too 
Great  a Candle  Power,  or 
Else  Cheats  Himself  by 
a Poor  Distribution  of 
His  Lights.  The  Accom- 
panying Article  At- 
tempts to  Set  Him  Right 
Both  as  to  Efficiency 
and  Economy  in  House-  i 
hold  Lighting. 

iiiiiitimiiimmiii 


There  Are  Three  Classes 
of  Electric  Light  Users: 
the  Strict  Economist,  the 
Economical  Lover  of 
Artistic  Lighting,  and 
Finally  the  One  Who 
Does  Not  Care  How 
Much  His  Bill  Is,  as 
Long  as  He  Obtains  Ar- 
tistic Effects. 


Some  Practical  Hints  for  Those  Desiring  the  Highest  Economy  in  Electric  Lighting  Are  Shown  in  the  Lower  Illustrations,  Figs.  1 to  4.  Fig.  2 Shows 
How  Approximately  One-half  the  Candle  Power  Produced  Is  Utilized  in  Reflecting  the  Light  Upward  to  the  Ceiling  and  Back  Again.  Fig.  3 Shows 
the  Three  Principal  Types  of  Incandescent  Lamps,  While  Fig.  4 Shows  the  Three  Leading  Types  of  Nite-lights,  Which  Also  Have  Many  Other 

Uses,  of  Course. 


approximately  one-sixth  the  diameter  of  the 
average  human  hair.  These  practically  in- 
visible threads  of  wire  are  used  in  small 
lamps  for  illuminated  signs. 

In  general,  the  incandescent  lamps  famil- 
iar to  this  twentieth  century  world  are  di- 
vided into  two  broad  groups — those  in 
which  the  filament  o,perates  in  a vacuum,  as 
the  Mazda  “B”  lamp  of  certain  manufac- 
turers, and  those  in  which  the  filament 
operates  in  an  atmosphere  of  gas,  as  the 
Mazda  “C”  lamp.  These  two  classes  are 
subdivided  several  times  into  other  classi- 
fications. 


losses,  and  to  get  sufficient  length  of  wire 
inside  the  bulb  for  the  voltages  met  with. 
Mazda  “C”  lamps  are  also  carefully  ex- 
hausted to  produce  a vacuum.  After  that, 
the  bulb  is  filled  with  a gas  (nitrogen, 
argon,  etc.),  which  is  high  in  density,  low 
in  heat  conductivity  and  inert  to  tungsten 
and  other  parts  of  the  lamp.  This  is  done 
in  order  to  make  the  lamp  more  efficient. 

CLASSIFICATION  OF  LAMPS 

As  already  stated,  these  two  broad  groups 
of  incandescent  lamps  are  subdivided  sev- 
eral times.  The  first  subdivision  groups 


delabra  screw  or  the  candelabra  bayonet 
socket. 

In  the  second  subdivision,  lamps  are 
known  as  10  watt,  20  watt,  50  watt,  or  what- 
ever the  case  may  be,  the  number  designat- 
ing the  approximate  watts  consumed  by  the 
lamp  when  operated  at  its  correct  voltage. 
A few  types  of  lamps  are  designated  by 
candle-power,  chiefly  lamps  used  in  street 
lighting  and  automobile  lighting.  This 
variation  is  due  to  trade  conditions. 

The  familiar  varieties  of  lamps  in  the 
third  subgrouping,  in  which  the  kind  of 
(Continued  on  page  906) 


sight.  It  is  riddled 
with  bullets 
and  all  tires  are 
Hat  from  scores 
of  punctures.  In 
the  l)ody  of  the 
car  are  huddled  the 
crooks,  whose  bodies 
leaden  pellets.  1 he  money  is  saved. 

This  turn  of  affairs  will  lie  due 
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(g  Gun  is  a mechan- 
ism called  t h e i 
Wedge  and  this 
is  the  basis  of  a 
new  principle  in 
automatic  gun 
design.  Ry  the  use  of  this  wedge  the  breech 
is  automatically  locked  and  released.  This 
single  part,  weighing  only  a few  ounces,  re- 
places numerous  heavy  complicated  pieces 


Soldier  Holding  New  Subma- 
chine Gun.  Which  Weighs  but 
7 Pounds  and  Has  a Range  of 
One  Mile.  It  is  capable  of 
Firing  1500  Shots  Per  Minute. 


h'he  Illustration  Above  Shows  Closeup  View  of 
Submachin;  Gu.t  Wi.h  Pis  ol  Typ;  cf  Magar'ne 
at  Left,  and  Circular  Drum  Magazine  Holding 
100  Car  ridges,  at  the  Right. 

Showing  the  Few  Parts  Constituting  the  “Sub- 
machine” Gun — the  Simplest  Machine  Gun  Ever 
Devised. 


SOME  day  a couple  of  yeggs,  who 
make  their  specialty  of  robbing  banks 
and  getting  away  with  the  sw'ag. 
while  engaged  in  one  of  their  pre- 
carious pursuits,  are  going  to  meet 
the  greatest  surprise  of  their  lives.  In 
nearly  all  recent  holdups  they  have  been 
able  to  elude  their  pursuers.  After  the  rob- 
fbers  grabbed  several  thousand  dollars  of 
the  bank’s  money,  they  hopped  into  a wait- 
ing automobile  and  sped  away.  Perhaps 
they  were  chased  by  a police  officer  who 


new  type  of  gun  which  the  offi- 
cer carried.  It  is  called  the  Sub- 
machine Gun,  a machine  gun 
in  the  form  of  a large  pistol 
not  weighing  more  than  seven 
pounds.  The  new  gun  is  the 
invention  of  G e n e r a 1 .1  o h n 
Thompson,  Director  of  Arsen- 
als and  chief  of  small  arms 
production  during  the  World 
War.  The  New  York  Police 
Department  thinks  so  much  of 


fired  every  shot  from  his  regulation  pistol 
without  hitting  the  crooks,  because  he  was 
far  behind  them  and  it  was  hard  to  aim 
straight.  At  last  the  yeggs  made  good  their 
escape. 


adopted  the  weapon,  a number  of  which 
will  be  turned  over  to  the  Riot  Squad  for 
use  in  riots  and  in  chasing  thieves  and  other 
lawbreakers  in  automobiles. 

The 


exchanged  fire  with  the  thieves.  The  officer  the  Submachine  Gun  that  it  has  officially  weighing  several  pounds,  common  to  other 

types  of  automatic  guns,  and  the  result  is 
an  accurate,  positive,  automatic  action. 

A stock  may  be  attached  to  the  Subma- 
chine Gnn  so  as  to  convert  it  into  a semi- 
Submachine  Gun  has  only  eleven  automatic  shoulder  rifle  firing  single  aimed 
But  this  performance  will  not  be  repeated  parts.  Any  one  can  take  this  new  weapon  shots  as  fast  as  the  trigger  can  be  pulled, 
in  its  entirety  on  the  day  in  question — the  apart  and  assemble  it  in  less  than  a minute  Firing  in  this  manner  one  hundred  hits 
day  of  the  big  surprise.  As  usual,  tbe  yegg-  and  the  operation  can  be  performed  with-  per  minute  up  to  500  yards  is  a possibility 
men  will  venture  forth  to  increase  their  out  the  use  of  a single  tool.  The  gun  is  and  this  is  a hitting  speed  unapproached  by 
wealth  by  looting  the  safe  of  some  bank  that  made  for  calibers  .22,  .32,  .38  and  ,45.  The  any  other  shoulder  arm  in  the  world, 
may  look  easy.  There  will  be  another  order  weight  of  the  gun,  depending  on  the  caliber,  A report  of  the  United  States  Marine 
of  “Hands  up!”  While  frightened  tellers  ranges  from  three  to  seven  pounds.  The  Corps,  Quantico,  Virginia,  date  of  August 
and  other  people  in  the  bank  stand  with  length  of  the  weapon  over  all  is  from  six-  24,  1920,  says : ‘‘The  very  simple,  positive 

their  hands  raised  heavenward,  currency  teen  to  twenty-two  inches,  also  depending  and  extremely  rapid  action  of  this  gun 
and  gold  wi.ll  be  scooped  into  sacks  carried  on  the  caliber.  It  has  a range  of  a mile  was  by  far  the  most  striking  feature  from 
by  the  thieves.  Then  for  the  get-away,  at  wbich  distance  it  will  kill  a man.  The  a military  standpoint.  Approximately  2,000 
Once  more  the  crooks  will  slip  into  an  firing  mechanism  is  of  such  construction  rounds  were  fired  during  the  test  without 
automobile,  with  its  engine  purring,  near  that  single  shots  can  be  fired  or  else  a a stoppage.  There  were  no  broken  parts 
the  curl).  Now  they  think  they  are  safe,  stream  of  bullets,  like  those  from  a ma-  nor  any  repairs  made  to  the  gun  while 
hut  they  are  reckoning  without  the  host,  chine  gun  in  action,  can  be  poured  from  under  the  observation  of  the  board.” 

Soon  an  officer  of  the  law  is  on  the  trail,  the  muzzle  of  the  Submachine  Gun  at  the  During  'an  interview  I had  recently  with 
He  sits  in  a motor  car  and  levels  what  looks  rate  of  1,500  per  minute,  as  before  stated.  General  Thompson,  he  said  that  if  the 

The  ammunition  may  comprise  ball  or  buck  Germans  had  been  equipped  with  Subma- 
shot.  Two  types  of  magazines  can  be  used  chine  Guns  during  the  closing  days  of  the 
on  the  gun.  One  is  of  the  straight  type  war,  when  the  German  man  power  could 
used  on  automatic  pistols,  altbo  larger  than  not  compare  in  numbers  with  the  forces 
a deadly  stream  of  bullets  has  poured  at  the  latter,  while  the  other  is  of  the  disc  of  the  Allies,  the  Germans  might  have 
the  rate  of  1,500  si.  its  per  minute  at  the  type,  which  holds  from  50  to  100  cartridges,  got  the  best  of  the  troops  opposing  them. 

A spring  in  the  magazine  feeds  the  cart-  Undoubtedly  future  wars  will  see  all  sol- 


like a large  pistol  at  the  fleeting  handits. 
They  see  him  and  open  fire.  A few  barks 
from  their  guns — then  silence.  The  offi- 
cer’s weai)on  has  spoken.  From  its  barrel 


car  ahead. 

When  tbe  smoke  of  battle  has  cleared  away,  ridges  into  the  breech. 


diers  of  the  infantry  equipt  with  light  rapid 


the  bandits’  machine  presents  a gruesome  A striking  feature  of  the  Submachine  machine  guns  held  to  the  shoulder. 
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A Recently  Patented  Idea  Which  Will  Find  Extensive  Adaptation  in  Future  Warfare  Maneuvers,  Especially  in  Landing  Troops  or  Marines 
As  Here  Shown.  The  Armored  Motor-Car  Is  Caused  to  Propel  the  Landing  Boat  By  Placing  the  Hind  Wheels  On  a Series  of  Friction 
Rollers,  Suitably  Geared  to  the  Propeller  Shaft  in  the  Manner  Indicated  in  the  Diagram  at  the  Top  of  the  Illustration.  The  Guns  of  the 
Armored  Motor-Car  Can  Be  Used  While  the  Boat  Is  Moving,  When  Desired.  The  Front  Wheels  of  the  Motor-Car  Rest  in  Grooved  Chocking 

Biocks. 


This  interesting  and,  withal,  practical 
invention  relates  to  improvements  es- 
pecially designed  for  use  as  an  equip- 
ment for  transporting  troops  from  vessels 
to  the  shore  and  at  the  same  time  to  provide 
a motor  vehicle  of  the  armored  type  con- 
struction which  may  be  used  while  on  the 
landing  boat  as  a means  of  offense,  and 
which  can,  thru  its  own  driving  mechanism 
by  suitable  connections,  transmit  power  to 
the  propeller  of  the  boat,  and  when  the 
shore  is  reached  can  be  landed  and  used  in 
the  ordinary  way  as  an  armored  motor  car. 

The  invention,  which  has  been  patented 
by  Waldo  A.  Ross  of  Washington,  D.  C., 


contemplates  the  provision  of  a suitable 
boat  having  the  usual  propeller  and  gear- 
ing, which  may  or  may  not  be  operated  by 
its  own  gasoline  engine,  and  in  connection 
therewith  he  provides  an  armored  motor 
vehicle  for  the  purposes  above  referred  to 
which  may  he  so  supported  on  the  boat 
so  that  the  driving  mechanism  of  the  auto- 
mobile may  operate  the  propeller;  and 
which  is  so  arranged  that  when  landed 
from  the  boat  it  may  be  used  for  scouting 
purposes  or  for  the  ordinary  warlike  pur- 
poses of  such  a vehicle. 

Journaled  in  the  housings  and  on  each 
side  of  the  rollers  are  idle  rollers  arranged 


in  an  arc  of  a circle  to  correspond  with 
the  perifery  of  the  tire  of  the  vehicle,  and 
upon  which  the  wheels  roll  and  which  pre- 
vent the  forward  or  rearward  movement 
of  the  vehicle.  The  rollers,  as  shown,  are 
below  the  upper  edge  of  the  housing  so 
that  the  latter  forms  a guide  for  the  wheels 
to  prevent  the  sidewise  movement  thereof. 
The  flooring  of  the  boat  forward  of  the 
housing  is  provided  with  blocks  having 
convexed  upper  faces,  in  which  rest  the 
forward  wheels  of  the  motor  car,  and 
whereby  the  vehicle  is  supported  in  a level 
position. 


nm 


Who  ever  heard  of  a chunk  of  steel 


This  Cylindrical  Piece  of  Steel  Burst  at 
an  Unexpected  Moment  and  Nearly 
Killed  a Tool-maker  in  the  Great  Gen- 
eral Electric  Works,  Who  Was  Totally 
Unprepared  for  any  Such  Action  as 
Here  Occurred,  The  Photo  Shows  the 
Four  Almost  Equal  Segments  Into 
Which  the  Steel  Cylinder  Cracked,  This 
Effect  Being  Attributed  by  Experts,  to 
the  Fact  That  Severe  Internal  Strains 
Were  Set  Up  When  the  Steel  Was  Sud- 
denly Cooled,  and  That  This  Resulted 
in  the  Sudden  Bursting  of  the  Solid 
Steel  Piece. 


exploding?  None  of  the  metallurgists 
in  the  research  laboratory  of  the 
General  Electric  Company  ever 
had  until  one  May  day  this  year. 
On  that  day  Herman  Winkler,  an  em- 
ployee busy  hardening  three  slugs  of 
ordinary  Sanderson  carbon  steel  to 
be  used  as  plungers  in  making  gene- 
lite,’  a new  self-lubricating  bearing 
metal,  drew  a slug  out  of  the  electric 
furnace  at  about  750  degrees 
Centigrade,  quenched  it  in  a 
tank  and  then  took  it  in  his 
left  hand.  With  a rasp  in  his 
right  hand  he  was  about  to 
test  the  slug’s  hardness  when 
someone  distracted  his  atten- 
tion. In  that  moment  the  end 
of  his  rasp  tapt  the  flat  end 
of  the  sing. 

“It  flew  to  pieces  with  a 
crack  like  a pistol  shot,”  said 
Mr.  Winkler.  “One  chunk 
went  by  my  ear,  another  went 
straight  up  and  the  remaining 
two  dropt  into  the  sink.  It 
was  peculiar.  My  hand  was 
merely  bruised  a little  bit.” 


The  only  explanation  ad- 
vanced for  the  phenomenon  is 
that  the  slug,  which  was  about 
four  and  a half  inches  long 
and  four  in  diameter,  cooled 
a degree  too  quickly  on  the 
outside  and  the  heat  expanded 
core  exerted  a surface  tension 
so  unusual,  that  the  slightest 
touch  at  tliat  exact  moment 
produced  the  violent  fracture. 
The  other  two  sings  from  the 
same  bar  that  day  got  what 
appeared  to  be  exactly  the 
same  treatment,  as  have  thou- 
sands of  other  steel  slugs  in 
times  past,  and  not  one  ever 
responded  as  this  one  did. 
The  photographs  show  there 
was  no  flaw  in  the  metal,  but 
the  lines  of  core  strain  are 
obvious. 

This  phenomenon  is  indeed 
quite  a remarkable  one,  and 
it  is  miraculous  that  the  tool 
maker  who  had  tempered  the 
steel,  just  before  it  had  ex- 
ploded witli  great  power,  was 
not  killed. 
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VICINAL  LINE  OF 
METAL  COWLING 


POSITION  ^ 
IF  PLANE 
^ CRASHES 


WOQDfN 
OR  r =TA,'. 
^ BAT.'iN 


SAFETY 
' BELT 


PiVCT 


JOYSTICK 


Anew  safety  cowling  has  been  de- 
signed to  lessen  or  eliminate  injury  to 
the  pilot’s  face  in  the  event  of  a crash. 
In  practically  every  wreck  that  occurs,  the 
pilot’s  head  is  thrown  forward  due  to  sud- 
den stoppage  of  plane,  and  with  the  conven- 
tional construction  of  cowling  or  deck  in 
front  of  him,  even  with  the  padding  around 
edge  of  same,  injuries  to  the  face  result  of 
a more  or  less  serious  nature,  such  as  bro- 
ken nose,  jaws,  etc.  In  fact,  in  the  minor 
crashes,  the  pilot  and  passenger  often 
escape  without  any  other  injuries  than  these. 

Some  planes  are  constructed  with  a cowl- 
ing entirely  cut  away  in  front  of  the  pilot 
so  that  there  is  no  obstruction  between  him 
and  the  instrument  lioard.  This  not  onl>' 
residts  in  poor  streamlining  of  fuselage  hui 
the  air  currents  blow  into  the  cockpit.  The 


vyith  even  more  serious  results  than  by  hit- 
ting the  present  cowling. 

In  the  accompanying  illustration  is  shown 
the  new  device  as  fitted  to  the  Curtiss  Train- 
ing ’plane.  The  ojiginal  line  of  cowling  is 
cut  away  in  a U-shaped  opening  in  front 
of  the  pilot’s  head  and  the  space  is  fitted 
with  a flexible  elastic  and 
leather  material  marked  “C” 
the  drawing. 


m 

The  padding 
around  the  orig- 
inal cowdiiig  edge 
is  retained  and 
also  fitted  with 
an  elastic  about 
the  size  used  for 
shock  absorbers, 
and  with  a small 


leather  covering  the  arrangement  will  ab- 
sorb a tremendous  blow  v/ithout  any  injury’ 
whatever  to  the  pilot’s  face. 

The  celluloid  windshield  shown  has  its 
edge  protected  by  a leather  padding. 

All  the  ’planes  used  at  one  of  the  Texas 
flying  fields  were  equipt  with  the  device 


The  Forward  ; 
' Position  as  As- 
sumed By  the  Aviator 
Case  of  “Collision”  dr 
“Crash,”  Is  Clearly  Shown  Above, 
— the  Cowl  Being  Made  Flexible. 


shown,  with' satisfactory  results, - 

K'"  '■  ■ ■- said,  and  it  is  the  subject  j 

of.  f report  by  U.  S.  Army,' 

...  f t j ppgiit  Surgeons  highly  recom- 

mending same  and  suggesting 
that  all  future  ships  be  so  equipt. 

The  device  was  designed  by  , 

Lieut.  John  kl.  Williams,  Jr„  of  - 
Montdair,  N.  J. 

Gradually  improvements  are  . 

being  made  in  aircraft,  so  that 
the  aviator  of  tomorrow  will, 
have  at  least  a fighting  chance ' 
to  save  his  life  in  case  of  a ■ 
collision  or  a sudden  fall.  It  ^ 
has  often  seemed  to  us  that  a • 
much  safer  cock-pit  wherein 
the  aviator  sits,  could  be  formed 
of  aluminum  or  sheet  steel,  ar-i 
ranged  in  such  a way  that  it' 

most  serious  objection  is  that  in  case  of  a wooden  batten.  This  in  order  to  hold  its  would  be  very  difficult  to  crush  it  in  a fall, 

crash,  the  pilot’s  head  will  continue  forward  shape  gives  a certain  amount  of  rigidity  One  becomes  surprised  at  the  regularity 

and  strike  the  joystick  or  instrument  board  \et  due  to  the  yielding  nature  of  elastic  and  with  which  the  wooden  frame  fails. 


New  Collision  Type  of  Cowl  for  Airplanes.  The  Aviator’s  Head  Is  Shown  in  Phantom  in  the 
Position  As-umed  in  Case  of  Collision. 


The  drawings  reproduced  herewith  show  dust  and  also  the  ventilation  of  the  interior  This  shield,  as  its  name  implies,  is  thoroly 
the  four  different  adjustments  of  the  latest  of  the  car  by  suction.  It  will  be  interesting  storm-proof,  adapting  itself  to  all  weather 
improvement  in  windshields,  namely,  ihe  to  observe  the  clear  vision  space  betw'een  conditions^  with  equally  good  results.  Not 
storm-proof  vacuum  windshield,  not  one  of  the  outer  sections  of  the  windshield  shown  only  does  it  insure  clear  vision  for  the 
these  four  adiustments  requiring  more  than,  in  the  cut  at  X.  driver,  but  it  provides  draftless  ventilation 


a moment’s  time. 

At  Fig.  1 is  illus- 
trated the  ordinary 
cold  weather  adjust- 
ment, the  arrows  in- 
dicating the  passage 
of  air  thru  the  shield. 
The  mild  weather  ad- 
justment showing  the 
ventilation  of  the  in- 
terior of  the  car  by 
suction  is  showm  at 
Fig.  2.  At  Fig.  3 we 
see  the  warm  weather 
adjustment,  the  ar- 
rows depicting  the 
circulation  of  the  air, 
and  at  Fig.  4 the 
drawing  shows  the 
storm-proof  adjust- 
ment, the  arrows,  in- 
dicating the  disposi- 
tion of  rain,  snow. 


One  of  the  Latest  Innovations  in  Motor-cardom  Is  This  Duplex  Windshield,  Which  Can 
Be  Made  Storm-proof  and  Yet  Provide  Ample  Ventilation,  Simply  by  Manipulating  the 
Component  Parts  of  the  Shield.  The  Arrows  Show  the  Various  Air  Current  Paths 
Which  Can  Be  Provided  at  Will. 


of  the  interior  of  the 
car,  at  all  times. 

A clear  vision 
space,  not  obstructed 
by  the  glass  of  the 
windshield,  is  main- 
tained constant!}'  on 
a direct  line  with  the 
driver’s  eyes,  regard- 
less of  whether  there 
is  a dense  fog,  a 
heavy  rainfall,  a 
snow  storm,  a wind 
gale  or  other  similar 
weather  disturbances, 
and  yet,  not  a drop  of 
rain,  a flake  of  snow, 
nor  a particle  of  dust 
can  enter  the  car. 

This  innovation  will 
without  doubt  prove 
itself  indispensable  to 
automobilists. 


WITH  this  newest 
rapid  photog- 
raphy apparatus 
j!  a Frenchman  makes  250 
||  pictures  a second.  This 
[1  latest  invention  in  mov- 
ing  picture  cameras  pho- 
tographs moving  ob- 
■ jects  with  the  aid  of  a 
I flat  mirror.  By  means 
of  this  ultra-rapid  cam- 
!|  era,  invented  by  M.  La- 
ji  brely,  the  public  will 
now  see  more  details  in 
moving  objects,  such  as 
birds,  animals,  cannon 
balls,  etc. 

' The  new  camera  dif- 
I fers  from  all  others.  It 
j is  essentially  composed 
of  a flat  mirror  sup- 
ported by  a long  handle 
set  in  a socket,  which  is 
i attached  to  the  lens 
with  a tightening  screw, 
thus  making  it  possible 
j to  be  turned  around  in 
any  position.  By  the 
j geometrical  exactness 
I of  the  mechanism,  the 
optic-  axis  and  the  focus 
I of  the  lens  is  always  at 
j the  desired  angle  with 
|j  the  mirror,  whatever  its 
j position  may  be ; it  ac- 
] cnrately  follows  the  ob- 
! ject  reflected  according 
to  the  angle  of  the  lens 
and  is  always  parallel 
with  the  plane  of  the 
j lever,  and  can  be  turned 
to  follow  the  remotest 
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corners  for  photograph- 
ing. One  of  the  photos 
shows  the  newest  250- 
picture  - a - second  mo- 
tion-picture machine 
and  the  inventor,  M. 
Labrely,  showing  clearly 
the  position  of  the  re- 
flecting mirror. 

'Ihe  right  and  left 
hand  strips  of  movie 
film  here  reproduced, 
show  how  accurately 
this  new  invention  of 
M,  Labrely  photographs 
the  flight  of  a bird  ; the 
strip  of  movie  snap- 
shots at  the  left  show- 
ing the  successive  yet 
extremely  rapid  changes 
of  the  bird’s  wdngs,  as 
he  flaps  them  in  his  ef- 
fort to  keep  afloat  in 
the  air.  Perhaps,  off- 
hand, you  may  not  think 
this  imention  to  be  so 
very  remarkable,  as  you 
recollect  having  seen  an 
airplane  in  flight  at  the 
last  “movie”  show ; but 
a bird  flaps  his  wings 
very  rapidly,  especially 
a small  bird,  and  an  in- 
\culion  of  this  kind  is 
not  only  of  e.xtremely 
great  interest  to  the 
layman,  for  the  won- 
derful novelty  of  the 
subject  presented, — but 
particularly  so  to  stu- 
dents of  nature  and 
naturalists  everywhere. 


TIhie  FSrs^  Practical  Ao  Co 


The  illustration  shows  a photograph 
of  a dynamo  which  is  among  the 
earliest  built  by  Professor  Elihu 
,|  Thomson,  It  is  really  the  machine 

li  which  called  attention  of  the  gentle- 

j!  men  who  first,  in  Philadelphia  in  1879, 
I started  to  develop  a business  of  arc  light- 
I ing,  based  on  the  inventions  of  Thomson 
and  Houston,  The  machine  itself  was  con- 
|i  structed  in  its  entirety  by  Professor  Thom- 
|i  son.  He  made  the  patterns,  had  them  cast, 
||  built  the  frame,  made  the  field  bobbins 
1!  and  wound  them,  and  also  wound  the  arma- 
|1  ture,  made  the  connections  thereto  and  all 
li  the  machine  parts  of  the  machine  itself, 
( It  weighed  about  350  pounds  and  the  base 
iJ  of  the  machine  was  bolted  together  and 
I made  of  pieces  of  plank.  It  will  be  noted 


that  the  field  castings  consist  of  two  yoke 
pieces  at  the  end,  to  which  are  bolted  the 
horizontal  field  cores,  four  of  which  were 
used  to  save  making  a more  complicated 
pattern.  The  two  upper  and  the  two  lower 
field  poles  which  meet  in  the  center,  are 
tied  together  by  a piece  of  hard  wood 
bolted  to  them.  For  lack  of  machine  fa- 
cilities, there  is  n#  boring  or  turning  of  the 
field  or  armature  and  the  end  yoke  pieces 
were  fitted  to  the  cores  by  chipping,  no 
planer  being  available. 

One  of  the  curious  mechanical  features 
is  the  cast-iron  bo.xes  receiving  the  shaft, 
which,  strange  to  say,  worked  without  heat- 
ing during  the  running  of  the  machine. 

The  machine  was  started  in  the  fall  of 
1878  and  by  the  end  of  that  year  was  ready 


to  operate.  In  some  respects  it  was  unique. 
It  really  was  a machine  which  could  be 
coupled  so  as  to  gi\e  varying  voltage  and 
current.  There  were  four  field  coils,  which 
could  be  connected  in  series  or  in  series- 
mnltiple,  or  the  whole  of  them  parallel,  so 
that  the  virtual  section  of  the  wire  was 
increased  one,  two  and  four.  The  same 
construction  was  adopted  in  the  armature 
winding,  there  being  in  each  of  the  two 
coils  (which  are  clearly  shown  crossing 
each  other  at  right  angles)  four  separate 
wires  which  could  be  connected  by  a con- 
nection board,  which  is  at  the  other  end  of 
the  armature  from  that  shown,  so  as  to 
use  wires  in  series,  or  in  series  multiple, 
or  in  multiple,  and  so  varying  the  voltage 
(Contimted  on  page  908) 


JjuiL  u k a. 
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Interesting,  Indeed,  Is  This  Original  Hand- 
Written  Memorandum  From  the  Notebook 
of  Prof.  Elihu  Thomson,  Made  in  the  Days 
When  Electric  Arc-Lighting  Was  in  Its 
Infancy. 


The  Photo  Above  Shows  One  of  the  Very  First  Practical  Alternating  Current 
Arc-Lighting  Dynamos  Built  by  Prof.  Thomson.  He  Made  the  Patterns,  Had 
Them  Cast,  Built  the  Frame,  Wound  the  Field  Bobbins,  and  Demonstrated  the 
Machine  Successfully  to  the  First  Staff  of  Electric- Lighting  Critics,  Which 
Started  the  Present  Industry  on  Its  Way. 
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Ej  DI-lo  ALFRED  GRAOEMWITZ 


Few  discoveries  can  be 
said  to  have  exerted  such 
a decisive  influence  on 
our  scientific  views  as 
well  as  on  the  develop- 
ment of  our  economic  life  as 
Hans  Christian  Orsted’s  epoch- 
marking discovery — that  of  the 
the  deflection  of  the  magnetic 
needle  by  the  electric  current. 

Previous  to  this  great  scien- 
tific achievement  electricity  and 
magnetism  constituted  two  en- 
tirely separate  realms  of  sci- 
ence, of  relatively  small  extent 
and  limited  practical  impor- 
tance. Some  scientists,  truth 
to  say,  had  occasionally  be- 
lieved that  they  noted  some  evi- 
dence of  a correlation  between 
those  two  forces  of  nature,  but 
they  had  been  unable  properly 
to  interpret  these  hints.  Or- 
sted,  who  at  the  beginning 
of  the  19th  century,  while  yet 
quite  young,  had  been  en- 
trusted with  the  professorship 
of  physics  at  the  University  of 
Copenhagen,  had  by  theoretical 
considerations  been  led  to  be- 
lieve in  the  existence  of  such  a 
correlation,  and  with  admirable 
perseverance  was  endeavoring 
to  demonstrate  by  actual  tests 
the  correctness  of  his  theory. 

For  his  eventual  success  he  is 
mainly  indebted  to  the  fact  that 
so  far  from  expecting  a parel- 
lel  action  of  the  two  forces,  he 
rather  supposed  the  magnetic 
effect  of  a conductor  traversed 
by  electricity,  to  be  radiating 
from  the  conductor,  in -the  same 
manner  that  light  and  heat  will 
radiate  from  a conductor  heat- 
ed to  incandescence. 

On  the  basis  of  such  views, 

Orsted,  in  the  beginning  of 
1820,  again  endeavored  to  seek 
the  experimental  proof  of  the  hypothetical 
correlation.  His  first  successful  experiment 
was  connected  in  a remarkable  manner  with 
his  lecturing  at  the  Copenhagen  University. 


Hans  Christian  Orsted,  Who  Discovered  That  an  Electric  Current 
Passing  Thru  a Conductor  Would  Deflect  a Magnetic  Needle.  This 
Year  Marks  the  Centenary  of  Orsted’s  Epoch- Marking  Discovery, 
Which  Formed  the  Basis  of  the  First  Practical  Investigations  of 
the  Electro- Magnet. 

his  laboratory  in  order  there  to  witness  the 
final  test.  This  is  how  the  great  discovery 
was  made  during  a lesson,  in  the  presence 
of  the  whole  crowd  of  his  hearers,  all  of 


ward  Orsted,  with  a battery 
made  up  of  20  cells,  was  able 
to  obtain  much  more  intense  ef- 
fects and  to 'investigate  these  in 
all  detail.  On  July  21,  1820,  he 
sent  out  to  the  scientific  world 
of  his  day  a short  circular  in 
Latin  “E.vpcrimcnta  circa  ef- 
fectum  conflictus  electrici  in 
aciim  magneticam,  where  all 
the  fundamental  experiments 
and  results  were  explained. 

Orsted  did  not  content  him- 
self with  investigating  how  the 
magnetic  needle  would  move, 
when  keeping  the  conductor  in 
various  positions  with  regard 
to  it : he  also  showed  the  effect 
— in  opposition  to  the  electrical 
effects  so  far  known — to  pene- 
trate, unweakened,  it  would 
seem,  the  most  various  materi- 
als, insulators  as  well  as  con- 
ductors of  electricity.  He  fur- 
ther showed  that  the  magnetic 
field  does  not  exert  any  effect 
on  a needle  of  non-magnetic 
material,  such  as  brass  or  glass. 

It  is  perhaps  not  quite  so 
easy  to  understand  Orsted's 
original  memoir,  the  author 
using  the  rather  unusual  word 
“conflictus”  to  designate  the 
electric  current.  Quaint  and 
antiquated  tho  this  appears  at 
first  sight,  it  will  be  found  sin- 
gularly significant  in  the  light 
of  modern  theories  of  electrici- 
ty, according  to  which  electric 
particles  or  “electrons”  moving 
to  and  fro  in  the  interior  of 
conductors,  by  their  impact, 
produce  wbat  we  call  electrical 
phenomena. 

It  would  be  too.  tedious  to 
point  out  here  even-  the  most 
important  consequences  Orsted’s 
discovery  has  had  on  the  fur- 
ther development  of  electricity. 
In  the  first  place,  it,  of  course,  made 
possible  the  construction  of  an  electrical 
telegraph,  but  this  was  followed  by 
the  whole  series  of  marvels  achieved  by 


In  fact,  having  just  before  the  beginning  of  whom  could  satisfy  themselves  of  the  dc-  electricity,  the  applications  of  low  tension  as 


a lesson  installed  the  apparatus  for  a decisive  flection  of  the  magnetic  needle  by  the  elec- 
test.  his  conviction  in  the  course  of  the  lec-  trie  current.  The  effect,  truth  to  say,  was 
ture  gradually  became  so  strong  that  he  at  first  rather  weak  on  account  of  the  weak- 
eventually  asked  his  hearers  to  proceed  to  ness  of  the  current,  but  some  months  after- 


well as  high  tension  currents,  apart  from 
electro-chemistry,  being  ultimately  based  on 
Orsted’s  discovery  of  the  mutual  effects 
between  electricity  and  magnetism. 


Facte  Geimeiral  EEectlric  Worte.^ 


The  Simple  Facts: 

(1)  In  1918  the  Schenectady  shops  of 
the  General  Electric  Company,  USED  over 
66,000,000  kilowatt  hours  of  electricity. 

(2)  The  number  of  shop  employees  last 
year  averaged  approximately  21,500  men 
and  girls, 

(3)  A kilowatt  hour  of  electricity  is 
equal  to  the  work  done  by  a big  draft 
horse  working  for  1 1/3  hours. 

(4)  A horse  can  do  the  muscle  work  of 
ten  men. 

These  arc  all  the  facts  used  in  this 
article. 

II ere  Arc  Some  Thoughts : 

Dividing  the  amount  of  electricity  used 
by  the  number  of  workers,  we  see  that 
last  year  the  average  employee  tised  about 
3,100  K.  W.  Hours. 

This  amounts  to  4,150  horse-power  hours, 
in  round  numbers. 


Exprest  differently,  it  means  that  the 
electricity  furnished  last  year,  to  assist 
each  man  and  each  girl  was  equal  to  the 
energy  of  one  horse  working  4,130  hours; 
or  4,150  horses  working  for  one  hour; 

For  every  employee  in  the  Factory. 
Now  for  the  Imagination: 

QUESTION : How  many  horses  were 

working  for  each  employee  right  along, 
while  he  was  busy  on  the  job? 

ANSA^ER.  A team  of  horses  worked  9 
hours  per  day — every  day  of  1918,  to  as- 
sist each  employee. 

I'his  is  obtained  as  follows;  4,150-t-2,700 
ctpials  more  than  1.5  horses  working  dur- 
ing a 9-hour  day — continually,  as  long  as 
each  man  worked ; so  a big  draft  horse, 
and  an  ordinary  $250  horse,  worked  for 
the  average  employee. 

Now,  the  draft  horse  does  the  “muscle” 


work  of  ten  men ; so  last  year  every  hour 
and  every  minute,  there  were  15  imaginary 
men  working  for  each  actual  employee  in 
the  shop.  The  electricity  used  last  year 
by  the  average  worker  equalled  the  work 
of  15  Roman  slaves — ALL  YEAR  work- 
ing every  minute  for  each  man  and  girl 
on  the  job i 

If  that  many  REAL  ]\IEN  had  been  em- 
ployed to  assist  skilled  workers  in  the 
factory,  and  if  they  had  been  paid  as  much 
as  the  average  worker  was  paid,  the  cost 
of  electrical  machinery,  supplies,  sockets, 
lamps,  etc.,  would  be  roughly  i6  times  as 
great  as  at  present. 

An  electric  light  socket  instead  of  costing 
30'  cents  would  cost  $4.80! 

An  electric  toaster  would  cost  $75  and 
a few  of  us  would  buy  electric  fans  at  $150 
each.  Then  we  would  all  be  burning  kero- 
sene lamps  or  candles. 


Ever  so  often,  almost  everyone  gets 
a distinctly  bored  streak — a time 
when,  figuratively,  if  not  literally,  he 
sits  down,  folds  his  hands,  and  witli 
' a shake  of  the  head  mournfully  sighs 

I,  that  “indeed  ther’  is  nothing  new  under  the 
ij  sun.” 

Recently  it  is  our  old  friend  “the  movies” 
'I  that  is  supplying  a brand-new  jolt.  And 
these  same  movies  that  formerly  were  noth- 


Maclhas^©  A.c^a@im 

rate  than  this,  and  goes  many  steps  further, 
for  it  is  a mechanical  contrivance,  an  exact 
working  replica,  of  a machine  or  a piece 


cate,  cut  to  the  proper  proportions.  These 
are  pieced  together,  with  working  joints  of 
brass  rivets.  When  an  exact  filire-board  in- 
terior of  the  machine  is  complete  it  is 
placed  within  the  pieces  representing  the 
exterior,  which  are  in  turn  hinged,  riveted 
and  jointed,  just  like  the  original. 

Artists  who  are  specialists  in  making  pa- 
per look  like  metal  color  and  shade  the  com- 
pleted replica.  This  matter  of  making  fibre- 
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One  of  the  Latest  Ideas  in  Educa- 
tional Movies  Is  Illustrated  in  the 
Accompanying  Photographs.  All 
of  the  Parts  of  This  Particular 
Vacuum  Gasoline-feed  System  for 
Automobiles  Are  Made  in  Dummy 
H-orm  Out  of  Cardboard  or  Similar 
Stiff  Material.  Each  Part  Is  Ac- 
curately Cut  Out  and  Shaded  by 
Artists  So  as  to  Appear  Like  a 
Casting  and  Pivoted  by  a Pin 
When  Necessary.  By  This  Means 
the  Levers  Can-  Be  Moved  Into 
Successive  Positions  and  Photo- 
graphed. 


View  Below: — Pipe  from  Bot- 
tom of  Vacuum  Tank  Carries 
Gasolene  to  Carburetor.  Pipe 
From  Top  of  Vacuum  Tank  Con- 
nects with  Intake  Manifold.  Suc- 
tion in  Intake  Manifold  Creates 
Partial  Vacuum  in  Vacuum 
Tank,  Drawing  in  Gasoline  from 
Main  Tank.  Float  Rises  as  Gaso- 
line Rises  Until  Valve  A Closes, 
Shutting  Off  Suction,  and  Valve 
B Opens,  Allowing  Air  to  Enter 
Vacuum  Tank.  Gasoline  Pres- 
sure Then  Opens  Lower  Valve 
C and  Gasoline  Flows  to  Lower 
Tank  D and  Thence  to  Carbure- 
tor. When  Float  Drops  Valve  A 
Opens,  Starting  Suction. 


ing  more  nor  less  than  a medium  for  enter- 
tainment have  been  supplying  some  very  big 
steps  toward  progress  in  the  scientific  world. 
Every  youngster  loves  to  know  “how  the 
wheels  go  round” — and  this  is  directly  ap- 
j|  plicable  to  every  youngster  between  the  ages 
;■  of  fourteen  months  and  eighty  years  or 
1 more. 

, It  has  remained  for  a motion  picture  in- 
i' ventor  to  hit  upon  a system  of  helping  even 
' the  most  unskilled  mechanic  to  “watch  the 
wheels  go  round” — to  take  any  type  of  ma- 
chine apart,  look  at  it,  and  put  it  together 
again  without  the  necessity  of  getting  into 
soiled  overalls  or  sweating  or  fuming  or 
fussing  over  it.  All  that  is  necessary  is  for 
him  to  settle  down  comfortably  in  a seat  in 
a motion  picture  theater.  Thru  an  elaborate 
invention  known  as  the  Mechnigraph,  in- 
vented and  perfected  by  Howard  Greene, 
we  are  now  initiated  into  the  “inside  work- 
ings” of  the  machine. 

The  “animated  cartoon’’  has  been  the  me- 
dium heretofore  for  presenting  on  the 
screen,  by  means  of  moving  line  drawings, 
! such  explanatory  bits  as  cannot  adequately 
' be  shown  in  any  other  way. 
j The  “mechnigraph”  is  much  more  elabo- 


of  mechanism,  and  it  is  made  out  ot  a 
specially  prepared  fibre-board.  It  moves 
just  as  the  machine  moves,  and  does  all  the 
things  the  machine  does  when  it  is  in  opera- 
tion. And  it  has  the  added  advantage  of 
being  moved  and  operated  at  the  will  of 
its  maker — and  the  motion  picture  cam- 
era can  be  placed  close  to  it,  without  the 
slightest  danger,  so  that  the  most  intricate 
bits  of  action  may  be  clearly  shown. 

The  making  of  the  replica  is  more  intri- 
cate than  the  planning  of  the  most  elaborate 
“cut-outs”  that  so  delight  children. 

The  actual  machine  is  studied  from  every 
available  angle — taken  apart,  put  together 
again,  watched  carefully  while  it  is  dormant, 
and  while  it  is  in  action. 

From  the  specially  prepared  fibre-board 
is  cut  an  exact  duplicate,  greatly  reduced, 
but  made  to  perfect  proportion. 

First  an  exterior  view  is  cut  out,  with  all 
details  complete — front,  back,  joints — just 
as  tho  the  actual  model  were  being  fash- 
ioned. 

Then  another  set  of  parts,  this  time  of  the 
interior,  is  made.  For  each  little  section, 
each  piece  of  wire,  each  separate  part  of 
the  original,  there  is  a tiny  fibre-board  dupli- 


board  look  like  metal  when  it  is  reproduced 
on  the  screen  is  one  of  the  most  difficult 
problems  in  the  making  of  the  “mechni- 
graph.” The  problem  of  the  fashioner  of  the 
duplicate  which  is  to  be  picturized  is  an  even 
harder  one  than  that  of  the  builder  of  the 
original  model.  He  has  only^  two  dimen- 
sions in  which  to  work.  Fibre-board,  his 
medium  for  expression,  is  flat,  and  yet,  when 
it  is  shown  in  working  order  under  the  eye 
of  the  motion  picture  camera,  the  result  he 
obtains  must  appear  to  have  all  the  prop- 
erties that  are  part  of  the  actual  machine. 

Often  hundreds  of  pieces  go  into  the  mak- 
ing of  one  of  these  duplicates,  and  each  one 
of  them  must  be  absolutely  correct  in  every 
detail,  for  the  duplicate,  when  it  is  shown 
on  the  screen,  is  magnified  hundreds  of 
times.  A tank  that  is  made  to  measure  ten 
inches  in  height  in  cardboard  appears  ten 
feet  high  when  thrown  upon  the  screen;  and 
an  error  in  its  making  that  would  be  prac- 
tically invisible  to  the  naked  eye  shows  up 
on  the  screen  a glaring  inaccuracy. 

When  the  fibre-board  machine  is  complete 
the  most  difficult  part  of  the  operation — the 
animation — begins.  Each  movement  requires 
{Continued  on  page  912) 
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of  U.  S.  Naval  Observatory 


The  earth,  as  is  well  known,  is  not 
a perfect  sphere  in  form.  As  a re- 
sult of  rapid  axial  rotation  it  is 
flattened  at  the  poles  and  bulging 
at  the  ecjuator.  In  the  words  of  the 
mathematician  it  is  an  oblate  spheroid  of 
revolution  and  the  amount  of  its  polar 
compression  is  1 /297th  of  its  equatorial 


MaiS  tllhie  lEstirt Ibis’s 

poles  with  zero  rotational  motion  of  the 
surface  the  centrifugal  force  is  also  zero. 


at  the  equator  would  possess  no  weight 
whatever  and  a greater  speed  would  send 
it  flying  from  the  earth’s  surface  tho  in 
midlatitudes  objects  would  still  possess 
very  appreciable  weight  because  the  rota-  '] 
tional  speed  decreases  with  distance  from  ' 
the  ecpiator  and,  moreover,  only  one  com- 
ponent  of  the  centrifugal  force,  that  di-  j 


Thp  Earth  Rotates  at  the  Rate  of  24  Hours  for  Each  Revolution.  If  It  Were  Revolving  Approximately  Seventeen  Times  as  Fast,  in  Other  Words, 
Makinf  a Instead  of  24,  Then,  Due  to  Centrifugal  Force,  Objects  at  the  Equator  Would  Weigh  Nothing.  The 

Above^Illustratfon  Shows  a Scene  Somewhere  Near  the  Equator  Under  Such  Circumstances.  It  Then  Would  Be  a Simple  Matter  ® 

Scraper  as  All  Materials  Such  as  Steel  Beams.  Marble  Columns  and  Any  Other  Building  Material  Could  Be  Tossed  About  as  Shown 

" ily  One  Trouble  and  That  Is  the  Person  to  Whom  a Steel  Beam,  for  Instance,  Was  Tossed  Would  Have  to  Be  a Good  Catcher.  If  Not,  t 

iiy  V./11V,  « « , . ■ -r,: T*-  IX/o,.  lUeirer  tr.  Return. 


Be  Only 


Beam  Would  Keep  on  Flying  in  the  Direction  in  Which  It  Was  Tossed,  Never  to  Return. 


radius  or  thirteen  and  three  tenths  miles. 
That  is  if  we  imagine  a sphere  described 
about  the  earth  with  radius  equal  to  the 
earth’s  equatorial  radius  the  poles  of  the 
earth  will  fall  short  of  the  corresponding 
poles  of  the  sphere  by  about  thirteen  and 
three-tenths  miles. 

The  more  rapidly  a non-rigid  spheroid 
rotates  the  greater  becomes  the  polar  com- 
pression and  the  greater  the  equatorial 
bulge,  and  such  rotary  motion  also  produces 
a very  appreciable  effect  upon  the  attraction 
of  the  spheroid  of  our  earth  for  objects  on 
its  surface.  The  axial  rotation  sets  up  a 
centrifugal  (“center-fleeing”)  force  that  is 
directly  iiroportional  to  the  square  of  the 
velocity  with  which  the  earth’s  surface  is 
rotating.  At  the  equator  where  the  earth’s 
surface  is  moving  most  rapidly  the  centrif- 
ugal force  has  its  maximum  value.  At  the 


Moreover,  centrifugal  force  acts  m direct 
opposition  to  gravity  at  the  equator  and  so 
its  effect  is  to  reduce  the  weight  of  a body 
at  the  equator,  and  to  a less  degree  in 
higher  latitudes,  while  at  the  poles  it  ex- 
erts no  effect  on  surface  gravity  ( See  Fig. 
I.).  So  as  a result  of  centrifugal  force  an 
object  at  the  equator  weighs  less  than  it 
would  weigh  at  the  poles.  At  the  earth’s 
oresent  rate  of  rotation  the  centrifugal 
force  at  the  equator  is  1 /289th  of  gravity. 

The  more  rapidly  the  body  rotates  the 
greater  becomes  this  centrifugal  force. 
Since  it  is  proportional  to  the  square  of 
the  rotational  speed  it  is  evident  that  it 
would  equal  gravity  at  the  equator  if  the 
earth  should  rotate  seventeen'  times  more 
ra|)idly  than  at  present,  that  is,  if  it  turned 
on  its  axis  in  about  one  hour  and  twenty- 
five  minutes.  Under  such  conditions  a body 


rected  away  from  the  earth’s  center,  is 
effectual  in  reducing  gravity.  At  the  poles, 
an  object  would  possess  greater  weight  on 
a rapidly  rotating  spheroid  than  on  one 
rotating  slowly.  This  is  due  to  the  fact 
that  the  flattening  or  polar  compression 
increases  with  the  speed  of  rotation  of  the 
spheroid  and  this  brings  objects  at  the 
poles  nearer  to  the  earth’s  center  and  the 
effect  is  to  increase  the  earth’s  attraction. 
The  nearer  the  earth’s  surface  is  brought 
to  its  center  the  greater  the  attraction  of 
gravity.  If  the  earth  were  rotating  at  the 
rate  of  one  revolution  in  four  hours,  say, 
instead  of  in  twenty-four  hours,  a man 
who  now  weighs  ISO  pounds  at  the  equator 
and  ISOM  pounds  at  the  poles  would  weigh 
about  128  pounds  at  the  equator  and  about 
1S7  pounds  at  the  poles.  If  the  rotational 
speed  increased  to  seventeen  times  its  pres- 
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I ent  value  a man  would  weigh  nothing  at 
the  equator  while  at  the  poles  he  would 
weigh  considerably  more  than  he  weighs 
there  at  the  present  rate  of  rotation. 

There  are  two  factors  operative,  then, 
ij  in  producing  variations  in  the  force  of 
f gravity  for  different  points  on  the  earth’s 
surface — the  centrifugal  force  and  the  con- 
sequent change  of  shape,  involving  polar 
compression,  and  their  combined  effect  is 
! to  decrease  gravity  in  equatorial  regions 
and  to  increase,  it  at  the  poles.  The  more 
rapid  the  rotation  the  greater  the  difference 
in  gravity  between  the  equator  and  the 
poles.  As  the  rotational  speed  increases, 
objects  at  the  poles  increase  in  weight  while 
in  midlatitudes  there  is  a point  where 
surface  gravity  changes  but  slightly  for 
different  rates  of  rotation. 

So  far  we  have  considered  only  the  effect 
of  an  increased  rotational  speed  upon  the 
value  of  surface  gravity  and  the  changes 
that  result  in  the  weight  of  all  surface  ob- 
jects. 

. Lei  us  Consider  now  what  would  be  some 
of  the  effects  upon  the  form  and  coridition 
of  the  earth’s  ’ surface  crust  arising  from 
a considerable  change  in  rotational  speed. 

I According  to  the  tidal  theory  of  the 
I origin  of  the  earth-moon  system  it  has 
been  assumed  that  at  one  time  in  the  far 
distant  past  the  moon  was  much  nearer  to 
the  earth’s  surface  than  at  present  and  that 
the  earth  was  then  rotating  rapidly  in  a 
period  of  four  or  five  hours,  the  moon 
I being  driven  back  to  its  present  position 
and  the  earth’s  rotational  speed  slowed 
down  to  its  present  value  thru  tidal  re- 
actions. 

Assuming  that  the  earth  did  at  one  time 
rotate  on  its  a.xis  as  a solid  body  in  a 
j period  of  four  hours  or  less,  it  has  been 
I shown  by  geologists  that  the  changes  in 
the  condition  of  the  earth’s  surface  crust 
would  have  been  so  pronounced  that  the 
evidence,  would  have  been  preserved  even 
to  the  present  day  in  the  condition  of  the 
strata  of  the  earliest  geological  ages. 

If  the  earth  were  rotating  in  a period  of 
four  hours  the  polar  flattening  would 
j amount  to  one-eighth.  Thus  the  polar  ra- 
I dius  of  the  spheroid  of  that  day  would 
have  been  five  hundred  and  fifteen  miles 
I shorter  than  its  equatorial  radius  and 
I about  three  hundred  and  forty  miles  shorter 
than  the  polar  radius  of  today.  A man 
j would  gain  nearly  23  per  cent  in  weight 
by  moving  from  the  equator  to  the  poles. 
The  equatorial  circumference  would  have 
I been  about  one  thousand  miles  greater 
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dred  and  sixty-five  miles  in  vertical  height. 

Geologists  estimate  that  a mountain 
range  of  the  height  of  the  Alps  represents 
a folding  or  contraction  of  about  seventy- 
four  miles  of  the  earth’s  surface  and  to 
dispose  of  an  equatorial  bulge  one  hundred 
and  si.xty-five  miles  in  vertical  height, 
which  corresponds  to  an  increase  in  equa- 
torial circumference  of  one  thousand  miles 
over  the  present  value,  the  crust  would 
have  to  contract  and  fold  gradually  into 
the  equivalent  of  twelve  mountain  ranges 
of  the  height  of  the  Alps  extending  longi- 
tudinally across  the  equator. 

It  can  be  shown  mathematically  that  the 
changes  that  would  take  place  in  the  sphe- 
roid to  adapt  it  to  the  longer  rotation 
period  of  today  would  be  effective  chiefly 
in  the  equatorial  and  polar  regions.  The 
radius  of  the  earth  in  35°  North  and  South 
latitudes  would  remain  practically  un- 
changed for  all  rotational  speeds 

The  crumpling  of  the  equatorial  bulge 
in  the  course  of  ages  then  would  be  taken 
up  in  the  form  of  lofty  mountain  ranges 
stretching  across  the  equator  in  a north 
and  south  direction  and  dying  out  in  lati- 
tudes 35°  North  and  South.  It  is  very  un- 
likely that  all  traces  of  the  development  of 
numerous  lofty  mountain  ranges  crossing 
the  equator  would  have  been  completely 
obliterated  by  this  time.  As  is  well  known 
three-fourths  of  the  equatorial  belt  of 
today  is  submerged  and  the  Andes,  the  one 
mountain  range,  that  crosses  the  equator, 
is  not  confined  to  within  35°  of  the  equator 
as  required  by  the  theory. 

The  changes  in  the  condition  of  the 
earth’s  surface  crust  in  polar  regions  as  it 
adapted  itself  to  a slowing  down  of  the 
earth’s  rotational  speed,  should  be  quite  as 
radical  as  the  changes  in  equatorial  regions 
tho  opposite  in  kind.  Instead  of  the  shrink- 
age and  compression  of  the  earth’s  crust 
that  would  take  place  in  the  equatorial  belt, 
accompanied  by  increase  of  pressure  and 
tangential  stress,  there  would  be  a gradual 
elevation  and  stretching  of  the  crust  in 
the  polar  regions  along  meridional  lines  as 
the  flattening  at  the  poles  gradually  de- 
creased and  the  curvature  and  swelling  of 
the  surface  increased.  A state  of  tension 
of  the  surface  would  exist  in  high  latitudes 
which  would  rapidly  increase  toward  the 
poles  and  which  would  manifest  itself  in  a 
radial  gaping  and  Assuring  of  the  surface. 
In  equatorial  regions  there  would  be  a 
gradual  increase  in  surface  gravity  and  in 
pressure  and  tangential  stress  which  would 
be  adverse  to  volcanic  action,  while  in 


to  the  geologists,  no  difference  in  the  char- 
acteristics of  the  sedimentary  rocks  of  the 
Archaean  Era,  which  are  the  earliest  known 
rocks,  for  different  latitudes.  The  rocks  of 
that  era  possess  the  same  characteristics 
in  all  parts  of  the  world  which  would  cer- 
tainly not  be  true  if  the  earth’s  surface  at 
that  time  was  being  subjected  to  an  increase 
of  gravity  and  compression  in  equatorial 
regions  and  a decrease  of  gravity  and  sur- 
face tension  in  polar  regions. 

There  should  exist,  moreover,  geological 
evidence  that  the  polar  regions  were  deeply 
submerged  in  that  era.  If  the  earth’s  axial 
rotation  were  then  much  more  rapid  than 
it  is  at  the  present  time,  the  surface  at  the 
■ poles  would  be  far  more  flattened  then 
than  it  is  now.  The  elevation  of  the  polar 
surface  would  have  increased  by  many 
miles  during  the  intervening  ages.  As  a 
matter  of  fact  the  lands  of  the  earlier  geo- 
logical ages  that  are  best  exposed  and 
longest  out  of  water  are  those  in  the  polar 
regions  and  there  is  no  geological  evidence 
whatever  that  a gradual  increase  in  the 
curvature  of  the  earth’s  polar  surface  has 
been  going  on  thru  the  ages. 

So  tremendous  would  be  the  surface 
changes  brought  about  thru  the  remodeling 
of  the  earth  from  a spheroid  of  revolution 
with  a rotation  period  of  four  hours  and  a 
polar  flattening  of  one  eighth  to  a nearly 
perfect  sphere  with  a flattening  of  only 
1 /297th,  and  a rotation  period  of  twenty- 
four  hours  that  they  could  not  escape  pre- 
servation in  the  geological  records  of  the 
earth’s  early  history. 

The  theory  that  the  moon  was  originally 
thrown  off  from  a rapidly  rotating  earth- 
mass  thru  centrifugal  force  and  that  the 
distance  between  the  two  bodies  was  grad- 
ually increased  and  the  earth’s  period  of 
rotation  gradually  slowed  down  thru  tidal 
reactions  between  the  two  bodies,  was  de- 
veloped upon  the  assumption  that  the  eartli 
was  formerly  and  is  now  a viscous  body. 
Since  the  tidal  theory  was  first  developed 
it  has  been  proven  in  a number  of  inde- 
pendent ways  that  instead  of  being  viscous 
the  earth  is  highly  elastic  and  that  the  tides 
developed  in  the  earth-mass  by  the  attrac- 
tion of  the  moon  are  of  the  nature  of 
elastic  strains  and  that  neither  now  nor  in 
the  far  distant  past  have  they  had  any  ap- 
preciable retarding  effect  upon  the  period 
of  the  earth’s  rotation. 

It  has  also  been  proven  mathematically 
that  the  effect  of  the  tides  raised  in  the 
earth’s  atmosphere  and  in  its  surface  waters 
by  the  gravitational  attraction  of  the  moon 


|i  Our  Earth  Bulges  About  Four  Miles  at  the  Equator  and  Is  Flattened  About  Nine  Miles  at  the  Poles,  Due  to  the  Rotational  Speed  of  the  Earth, 

I Which  at  the  Equator  Is  1039  Miles  An  Hour.  If  the  Earth  Were  Standing  Still,  the  Globe  No  Doubt  Would  Have  Been  a Perfect  Sphere.  The 
Other  Illustrations  Show  the  Equatorial  Bulge  of  the  Earth  and  the  Polar  Flattening  As  the  Earth  Increases  Its  Rotational  Speed.  If  It  Were  to 

II  Make  a Complete  Revolution  In  1.41  Hours,  the  Bulge  Would  Become  So  Great  That  Objects  Near  the  Equator  Would  Begin  to  Fly  Off  As 

I Shown  In  the  Last  Picture,  and  As  a Matter  of  Fact  the  Earth  Would  Begin  to  Break  Up  at  Such  a Tremendous  Speed.  Chances  Are  That  the 
Earth  Before  It  Had  Cooled  Revolved  At  a Different  Speed  Than  It  Does  Now,  But  All  Geological  Data  Point  to  the  Fact  That  the  Earth’s  Rota- 
tional Speed  Has  Neither  Increased  Nor  Diminished  Appreciably  During  the  Ages. 
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than  it  is  today  which  would  correspond 
to  an  equatorial  bulge  of  one  hundred  and 
sixty-five  miles  in  vertical  height  above  the 
present  surface  of  the  earth. 

To  mould  the  earth  to  its  present  form 
it  would  have  been  necessary  for  the  equa- 
torial belt  to  contract  gradually  one  thou- 
sand miles  in  circumference  and  one  hun- 


polar  regions  there  would  be  a decrease  in 
surface  gravity  and  an  increase  of  surface 
tension  that  would  be  particularly  favor- 
able to  volcanic  activity. 

There  is.  however,  no  evidence  that  vol- 
canic action  was  more  prevalent  in  high 
latitudes  in  the  earliest  geological  ages  than 
in  the  equatorial  belt.  There  is,  according 


are  practically  negligible  in  their  retarding 
effect  upon  the  earth’s  rotational  period. 

Moreover,  if  the  earth  had  formerly 
rotated  in  a period  of  four  or  five  hours 
and  the  moon  were  then  much  closer  to 
the  earth  than  at  present  the  tides  raised 
in  the  ocean  by  the  attraction  of  the  moon 
{Continued  on  page  892) 
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NEW  ELECTRICAL 
STOVE. 


‘FIRELESS” 


By  Dr.  Alfred  Gradenwitz 


An  ideal  kitchen  apparatus  that  will 
prove  a boon  to  harast  housewives  is  here 


This  New  Electric  Fireless  Cooker 
Is  Provided  with  an  Automatic 
Switch.  Which  Cuts  Off  the  Cur- 
rent from  the  Heater  as  Soon  as 
100  Degrees  C.  Is  Reached — That 
Is  as  Soon  as  the  Food  Degins 
to  Boil,  and  the  Rest  of  the  Cook- 
ing Is  Done-hy  the  Retained  Heat 
in  the  Food. 


However,  the  electrical  ‘‘tireless  stove” 
possesses  a further  advantage : 

"Cooking  without  water,  roasting  with- 
out fat”  has  for  some  time  been  recognized 
as  the  only  rational  culinary  method,  ac- 
cording to  which  potatoes  and  vegetables, 
without  any  addition  of  water  and  meat, 
fish,  fowl,  etc.,  without  any  fat,  are  put 
into  a paper  bag  and  cooked  or  roasted 
there,  thus  allowing  all  nutritive  constitu- 
ents of  the  food  to  he  preserved  and  ob- 
taining dishes  more  savory  as  well  as  more 
nutritive.  Now,  as  this  process  obviously 
can  only  be  resorted  to  if  provision  is  made 
never  to  exeeed  a given  teinperatnre,  the 
apparatus  above  described  lends  itself  ad- 
mirably for  the  purpose. 

The  apparatus  consists  of  a wooden  case 
lined  with  poor  conductors  of  heat,  and 
containing  in  its  interior  a metal  box  in- 
side of  which  are  4 pots.  « 


trates  once  again,  their  proverbial  economy, 
which  we  of  the  Western  Hemisphere  are 
wont  these  days,  to  disregard  entirely,  or 
at  least  to  a great  extent.  The  children  in 
the  Oriental  countries  are  trained  con- 
stantly to  practise  economy,  and  to  their  i| 
credit,  it  can  be  said  that  practically  never 
do  they  display  extravagance,  either  in  their 
homes  or  in  their  social  activities. 

Contributed  by  ARTHUR  P.  HIROSE. 


IT’S  HERE— THE  ELECTRIC  BUT- 
TER CHURN! 


JAPANESE  MAKE  TEA  ON 
ELECTRIC  HEATER. 


In  Tapan,  the  land  of  the  most  insatiable 
tea  drinkers  in  the  world,  they’ve  discov- 


illustrated  and  is  an  electrical  outfit  de- 
signed by  a Leipzig  engineer,  IMr.  R.  Rein- 
hold, for  cooking,  roasting,  baking,  steriliz- 
ing, etc.  Tho  sufficing  for  a fairly  large 
family,  it  only  consumes  trilling  amounts 
of  electricity,  just  a few  cents  during  three 
hours’  working,  an  additional  advantage 
being  that  the  food  will  never  burn  or  boil 


way. 


The  heat  required  for  cooking,  of  course, 
is  just  100  degrees  C.,  any  excess  being  a 
waste  of  energy.  The  new  apparatus,  ac- 
cordingly, is  designed  for  having  an  auto- 
matic switch  to  cut  out  the  current  as  soon 
as  100  degrees  C.  is  reached ; that  is,  as 
soon  as  the  food  begins  boiling. 

Inasmuch  as  the  apparatus,  like  an  ordi- 
nary "fireless  stove,”  is  surrounded  by  poor 
conductors  of  heat,  the  food  will  go  on 
cooking  for  some  time  without  any  further 
supply  of  heat.  As  the  temperature  then 
drops  somewhat,  the  current  will  be  thrown 
in  again  automatically,  thus  keeping  the 
heat  continually  at  100  degrees  C.  The 
food  accordingly  will  go  on  cooking  with- 
out any  interruption,  and  as  there  is  no  ex- 
cess of  heat,  there  will  be  no  risk  of  burn-' 
big. 

The  result  obtained  by  this  automatic 
control  is  that  during  three  hours’  cook- 
ing there  will  only  be  a consumption  for 
about  46  to  60  minutes  of  current. 

kloreovcr,  this  apparatus  is  fitted  with 
a clock  switch  that  can  be  adjusted  to  any 
given  time  and  at  the  moment  desired  it 
completely  and  definitely  cuts  out  the  cur- 
rent. If  a dish  of  peas  requiring  three 
hours  to  become  soft  is  put  into  the  cooker, 
the  switch  is  adjusted  to  three  hours,  thus 
preventing  any  excessive  softening,  tho  the 
"fireless  stove,"  that  is  to  say,  the  heat- 
insulating  material  surrounding  the  pot, 
keeps  the  dish  ready  for  use  at  a minute’s 
notice. 

If,  for  instance,  the  housewife  at  any 
time  in  the  morning,  after  getting  every- 
thing ready,  puts  the  dish  into  the  apparatus, 
she  has  only  to  adjust  the  clock  to  the 
jiroper  time  for  cooking  the  food,  after 
which  she  need  no  longer  troulrle  herself 
about  it  until  the  time  for  serving  the  dish. 


The  new  electric  buttern  churn  possesses 
some  very  clever  and  exclusive  features, 
namely,  a complete  housing  over  all  mov- 
ing parts,  and  is  directly  driven  off  the  i 
motor  by  means  of  a worm  gear,  using  a 
friction  gear  to  prevent  burning  of  motor 
in  the  event  dasher  is  retarded  or  held, 
also  to  avoid  stripping  of  gears.  The  en- 
tire mechanism  is  arranged  and  attached 
to  the  cast  plate  which  forms  the  left  side 
of  gear  housing ; and  by  simply  removing  || 
the  plate  the  complete  driving  mechanism 
rests  in  one’s  hand. 

The  base  of  the  churn  is  stained  wood, 
supporting  three  iron  uprights  which  in 
turn  support  the  driving  mechanism  mount- 
ed,, on  a T-shaped  base.  Suitably  located  on 
the  base  are  three  pins  which  keep  the 
earthenware  container  in  proper  place. 

The  container  is  a double-glazed  stone 
jar  with  suitable  side  handles,  making  it 
easily  handled  and  cleaned.  It  has  a close- 
fitting  top,  rendering  it  impossible  for 
cream  to  splash  out. 

The  dasher  includes  a dash  rod  of  alu- 
minum, which  cannot  rust  or  corrode  and 
is  easily  kept  clean. 

The  machine  is  designed  for  home  use 
and  W'ill  churn  from  one-half  to  three  and 
one-half  gallons  at  a time.  It  can  be 
equipt  with  motor,  either  for  110  volts 
alternating  current  or  direct  current,  or  32 
volts  direct  current. 

{^Continued  on  page  900) 
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It  Took  a Clever  Oriental  from  the  Sunny 
Island  Empire  of  Nippon  to  Find  a New  Use 
for  the  Electrical  Reflector  Heater,  Tdiou- 
sands  of  Which  Are  Now  Being  Daily 
Adopted.  Simply  Place  the  Reflector  in  a 
Horizontal  Position  by  Means  of  a Swivel 
Joint  and  Place  Your  Tea  Pot  on  Top  of  the 
Wire  Guard,  When,  Presto!  You  Can  Make 
Your  Tea  (or  Coffee)  in  a Few  Minutes. 


ered  a new'  w'ay  of  making  tea.  A radiant 
electric  heater  of  the  reflector  type  is  tipt 
up  so  that  the  wire  guard  is  on  top.  Then 
the  inventive  Orientals  set  their  tea  pots 
in  the  center  of  the  guard. 

Might  not  the  Occidental  boarding  house 
girl  of  proverbial  fame  discard  her  obsolete 
gas  jet  and  do  her  cooking  the  new  elec- 
trical way?  The  accompanying  photo  was 
taken  of  an  advertisement  in  a Japanese 


paper.  ... 

it  takes  an  Oriental  to  use  his  wdts  in 
figuring  out  a new  use  or  a new  W'ay  to 
use  an  old  apparatus  or  device.  This  is 
not  because  he  has  not  the  money  to  pay 
for  whatever  he  may  need  at  all,  but  illus- 


Attractive  New  Form  of  Electrically  Driven 
Butter  Churn.  This  Churn  Will  Produce 
Butter  in  a Very  Short  Time  with  the  Ut- 
most of  Cleanliness — and  Besides,  It  Is  Not 
Noisy,  Nor  Does  It  Require  a “Tip." 
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FLOOD-LIGHT  IN  FRONT  OF 
RADIATOR 

First  Prize  $25.00 

Place  an  electric  lamp,  with  reflector,  in 
front  of  radiator.  It  can  be  clampt  on 
buffer  or  cranking-axle  projection,  springs 
or  any  available  place  so  tliat  the  light 
rays  are  turned  against  the  front  of  the 
auto  or  truck. 


1 2 


“No-glare”  Flood-light  Suggested  for  Use  on 
Front  of  Automobile.  The  Headlights  Light  Up 
by  Reflection.  The  Rear  View  Image  Is  a Sil- 
houette. 

Fig.  1 shows  usual  effect  of  an  approach- 
ing auto.  Fig.  2 shows  the  front  of  auto 
lit  up  by  such  an  in-facing  lamp  as  above 
described.  Fig.  3 shows  how  the  light  may 
be  place  on  buffer. 

Some  headlights  have  no  dimmers  and 
the  laws  require  that  strong  lights  be 
shorn  of  their  blinding  glare,  so  that  a lamp 
as  described  will  shine  into  the  regular 
headlight  reflectors  and  on  the  radiator, 
thus  preventing  accidents  to  pedestrians 
and  other  autos,  as  well  as  safeguarding 
the  car  so  equipt. 

Contributed  by  GUS  WEST. 


I, 

it  RAIN  PROTECTOR  FOR  WIND- 
j SHIELD 

i Second  Prize  $15.00 

|l 

I During  the  rainy  season  a great  many 
I accidents  are  due  to  the  poor  vision  thru 

I the  wind-shield.  Why  not  make  a protector 
j;  for  almost  nothing  and  avoid  accidents  ? 

; It  can  be  made  with  either  celluloid  or 

I I card-board.  First  cut  it  into  the  shape  as 
1 shown  in  Fig.  A.  It  can  be  any  size,  but 
. about  8 inches  by  12  inches  is  best.  Then 
ti  place  strip  of  tin  edge  as  shown  and  solder 
I the  hook  at  the  middle.  Hook  the  pro- 
tector on  the  top  of  the  wind-shield  rather 

i tight  and  all  is  done.  If  the  protector  is 
: made  of  card-board,  thoroly  paraffin  it,  and 
it  is  not  a bad  idea  to  make  several  and 
» keep  them  in  auto  and  change  once  in  a 
'll  while. 

I|!  Contributed  by  ROB’T  Y.  MATSUMOTO. 
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At  Last  a Simple  and  Effective  Rain-shield,  At- 
tachable to  the  Wind-shield  in  the  Manner  Shown. 


i $50.00  IN  PRIZES  i 

1 Paid  for  “Motor  Hints.”  | 

I Most  of  our  readers  have  a car  of  their  | 
I own,  and  any  number  of  them  have  made  i 

I certain  improvements  on  that  car.  We  | 

I want  to  know  about  these  improvements.  | 

I What  we  want  are  PRACTICAL  ideas,  | 

I not  freak  stunts.  The  idea  should  be  | 

I simple  enough,  so  that  anyone  handy  with  | 

I tools  can  duplicate  it.  Note  that  the  idea  | 

i does  not  necessarily  have  to  be  electrical  i 

I in  any  way.  | 

I We  would  like  to  have  a photograph  of  1 
I the  stunt  showing  that  it  was  actually  | 

I tried,  but  this  is  not  absolutely  necessary  | 

I to  win  a prize.  A simple  sketch  will  do  | 

I showing  the  essential  parts,  etc.  | 

I We  will  pay  the  following  prizes  each  | 
I month : * | 


I FIRST  PRIZE $25.00 

I SECOND  PRIZE... 15.00 

I THIRD  PRIZE 10.00 


I All  other  accepted  articles,  which  win  | 
I no  prizes,  will  be  paid  for  at  the  rate  of  | 

I $2.00.  Articles  submitted  should  not  be  | 

I long  ones.  About  one  hundred  to  two  i 

I hundred  words  will  suffice.  Address  all  | 

I manuscripts  to  Editor,  “Motor  Hints,**  | 

I care  of  this  publication.  ' | 

^niimiiiimiiniimiiminiiiiiiuiiiiimiiiiiirNiiui 

A RIM  REPLACEMENT 
Third  Prize  $10.00 

Everyone  who  owns  a car  which  has  de- 
tachable rims  has  been  out  and  had  the 
not-wisht-for  blowout.  You  don’t  mind 
very  much  the  trouble  taking  off  the  rim 
and  mending  the  tube,  but  when  it  comes 
to  the  trouble  e.xperienced  in  making  the 
ends  of  the  rim  “meet,”  you  stop — give  up 


One  Way  of  Replacing  Auto  Tire  Rims  With  a 
“Jack.”  If  the  Valve  is  Not  in  a Suitable  Posi- 
tion a Special  Hole  Can  Be  Drilled  and  a Bolt 
Inserted  in  It  Temporarily. 

a while,  and  then  again  worry  unneces- 
sarily ; maybe  you  know  the  old  strip  of 
wood  stunt  which  is  merely  a get-by  and 
one  which  gives  results  enough  to  get  you 
work  half  a day,  but  the  stunt  shown  here- 
with is  completely  explained  within  itself. 
But,  to  be  sure  you  understand  this  feat,  I 
am  going  to  explain  a little. 

Set  your  jack  on  the  rim  where  the  valve 
comes  out  (here  you  will  find  a little  hump 
which  will  prevent  the  jack  from  slipping) 
and  the  other  end  against  the  rim  that  laps 
over;  now  tighten  up  on  your  jack  and  tap 
the  rim  with  a hammer  or  wrench,  pulling 
your  best  at  all  times  on  the  jack;  you  will 
easily  put  the  rim  together  properly  in 
this  way.  If  your  valve  does  not  set  right 
for  your  jack  to  push  on  the  end  of  the 
rim,  you  must  drill  (or  have  drilled)  a 
hole  in  the  rim  the  proper  distance  and  put 
in  it  a bolt  or  something  until  the  rim 
is  together. 

Contributed  by  TROY  F.  WATTS.  . 


“DIRECTION  INDICATOR”  FOR 
CHAUFFEUR. 

Procure  a small  piece  of  wood,  large 
enough  to  accommodate  three  small  lamp 
sockets.  Then  screw  four  screws  on  to 
it  to  serve  for  binding  posts.  Three  lamps 
— one  red,  one  white  and  one  blue,  are 
used.  The  red  one  will  indicate  to  the 
(left)  ; the  white  one  (ahead),  and  the 
blue  one  to  the  (right).  The  lamp  board 
is  screwed  to  the  dash  board. 

Next  obtain  a piece  of  wood  of  a size 
for  three  push  buttons  and  screw  them  on 
the  side  of  the  car,  with  four  screws  for 


Simple  Direction  Indicator  for  Use  on  Motor  Cars. 

binding  «posts.  Screw  this  in  a convenient 
place  in  reaching  distance  of  the  arm. 
Connect  wires  as  shown  in  diagram.  This 
device  is  very  successful  and  your  chauf- 
feur will  be  greatly  benefited. 

Contributed  by 

ANDREW  M.  SCHROEDER. 


AUTO-TRANSFORMER  FOR  FORD 
HEADLIGHTS 

Being  somewhat  annoyed  with  the  sys- 
tem of  the  Ford  lighting  circuit  when  one 
light  goes  out,  whereby  both  became  in- 
operative, I hit  upon  the  plan  of  placing 
an  auto-transformer  in  the  lighting  circuit 
that  would  not  materially  drain  on  the 
magneto  and  still  permit  one  light  to  burn, 
even  tho  one  bulb  may  be  blown. 

Cut  thin  sheet  iron  in  strips  to  the  fol- 
lowing dimensions : Two  piles  inch  wide 
and  1 inch  high  and  ltd  inches  long.  Also 
two  piles  p2  inch  wide  and  1 inch  high  and 
2p2  inches  long. 

These  are  shellacked  and  dried  and  built 
up  in  the  usual  dove-tail  fashion. 

Make  two  coils  wound  in  the  same  direc- 
tion on  one  long  leg.  Each  coil  contains  120 
turns  of  No.  20-gage  insulated  wire,  and 
are  connected  in  series ; series  connection 
is  brought  out  to  a binding  post. 

An  auxiliary  winding  for  the  tail  or  dash- 
light  of  a voltage  lower  than  that  of  the 
magneto  so  as  not  to  use  excessive  pres- 
sure, namely  18  volts.  This  winding  is  on 
the  remaining  long  leg  of  the  transformer. 
No.  20-gage  wire  is  used  for  this  also  and 
the  required  number  of  turns  will  be  17 
t'mes  the  voltage  of  the  lamp.  I used  a 
three-volt  lamp,  being  suitable  for  a small 
battery  when  the  motor  is  not  running. 
Seventeen  times  three  volts  equals  51,  the 
number  of  turns  required  for  the  three- 
volt  tail  lamp. 

Contributed  by  ROBERT  L.  SMITH. 


Wiring  Diagram  With  Home-made  Auto-trans- 
former for  Ford  Headlights,  Permitting  One  Lamp 
to  Burn  if  the  Other  Goes  Out.. 
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Everyone  today,  whether  he  be 
rich  or  poor,  or  resident  in  city  or 
country,  is  bound  to  be  interested 
in  the  best  and  most  economical 
kind  of  fuel  to  use  for  heating  the 
home.  Of  course,  the  standard  fuel  for 
neating  residences  and  buildings  in  general, 
is  hard  or  anthracite  coal  as  it  is  correctly 
known.  Soft  coal  is  generally  used  by 
railroads,  factories  and  ships  only.  For 
residence  heating,  the  anthracite  or  hard 
coal  is  the  most  satisfactory  all  around 
fuel,  providing  you  are  lucky  enough  to 
obtain  a good  grade  of  coal.  There  are 
seventy-five  different  grades  of  coal  in  the 
American  market  alone.  Coke  has  come 
greatly  into  favor  in  the  past  few  years 
as  a source  of  fuel  for  house  furnaces  and 
even  stoves,  in  which  a special,  small  grade 
of  coke  is  used  or  also  the  compromise 
idea, — a mixture  of  small  coke  and  anthra- 
cite. 

Among  the  fuels  which  have  been  and 
are  being  used  for  residence  heating,  either 
in  part  or  in  whole,  are  crude  oil — used 
by  blowing  into  furnaces;  kerosene  or  coal 
oil  burners  placed  in  stoves  such  as  kero- 
sene ranges,  in  the  same  fire-box  as  that 
previously  used  for  coal;  electrically  heated 
range  boilers ; coal  dust  or  other  coal  bri- 
quettes, and  electric  radiators  or  stoves. 
All  of  these  are  shown  in  the  accompany- 
ing illustration,  besides  several  other 
features  of  economical  importance  such  as 
well-fitted  storm  sashes  and  the  relative 
bulk  and  heating  value  of  coke,  coal,  wood, 
etc.  These  will  be  described  in  order. 

Oil  Instead  of  Coal  for  House 
Furnaces 

A number  of  suburban,  residences,  some 
of  which  in  the  vicinity  of  New  York,  were 
inspected  by  the  writer,  have  arrangements 
installed  for  burning  heavy  fuel  oil  in- 
stead of  coal  or  coke.  The  arrangement  of 
the  oil  container  or  tank  outside  of  the 
house  is  shown  at  Fig  1.  The  tank  can  be 
placed  in  the  cellar,  but  it  is  safer,  of 
course,  out-of-doors.  The  tank  is  provided 
with  a filling  pipe  which  extends  above  the 
ground  and  is  provided  with  a suitable  air- 
tight cap. 

Instead  of  loading  dirty  coal  into  the 
cellar  and  carting  away  a still  messier  load 
or  loads  of  ashes  from  time  to  time,  there 
is  nothing  to  be  handled  whatever  with  this 
system.  The  oil  is  fed  into  the  furnace  by 
gravity  or  under  air  pressure  so  as  to  give 
a blast  effect  in  the  fire-box.  The  relative 
cost  of  this  system  of  heating  ranks  very 
well  with  the  cost  of  furnishing  coal  or 
coke,  and  all  the  bother  of  shoveling  coal 
and  handling  the  everlasting  ashes  is  done 
away  with. 

Kerosene  burners  for  ranges  and  stoves: 
As  a substitute  for  coal  or  coke  in  the 
kitchen  range  or  other  stoves,  there  has 
been  developed  and  marketed  for  several 
years,  a very  clean  and  highly  efficient 
source  of  heat  in  the  form  of  a kerosene 
gas  burner,  or  pair  of  burners,  provided 
with  a suitable  length  of  feed  pipe  con- 
nected to  a tank  which  is  placed  on  the 
wall  or  in  a closet,  or  in  any  other  out-of- 
the-way  place. 

The  writer  has  seen  these  burners  in  use 
and  it  is  surprising  what  a fine  blue  flame 
l)last  of  heat  they  provide,  heating  the  range 
and  water  box  much  more  quickly  at  the 
start  than  with  coal  or  other  fuel,  and 
proving  also  more  economical  in  the  long 
run,  as  those  who  have  used  the  blue-flame 
wickless  oil  stoves  have  had  occasion  to 
note  already. 
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Electric  Heater  for  range  boilers:  The 
illustration  at  Fig.  3 shows  an  electric 
heater  especially  devised  for  insertion  in 
kitchen  range  boilers  in  the  manner  shown. 
This  heater,  several  types  ofi  which  are  on 
the  market,  comprises  in  most  cases,  a 
thin  metal  tube  such  as  copper,  inside  of 
which  there  is  placed  an  electric  heating 
coil  or  grid.  A high  thermal  efficiency  is 
claimed  for  this  particular  form  of  elec- 

The  accompanying  article  describes  the  | 
various  fuels  available  for  heating  of  | 
I ' residences  and  features  some  of  the  | 

I newest  sources  of  heat  such  as  fuel-oil,  coke  | 
I and  electric  heat.  The  use  of  coke  has  greatly  | 
I increased  in  the  past  few  years  and  some  | 
I householders  have  found  it  efficient  even  in  | 
I the  smaller  stoves.  However,  it  usually  | 
I works  best  in  the  small  stove,  unless  it  has  | 
i an  exceptional  heavy  fire  box,  when  mixed  | 
I about  half  and  half  with  coal.  | 

I With  the  best  grade  anthracite  coal,  the  | 
I best  quality  coke  gives  about  nine-tenths  | 
I the  same  heating  value.  Coke  requires  about  | 
I twice  the  storage  space  of  coal,  ton  for  ton.  | 
I Recent  scientific  tests  in  the  laboratory  | 
I have  shown  that  a ton  of  coal  may  be  con-  | 
I sidered  as  the  equivalent  in  heating  value  | 
I of  one  cord  of  heavy  wood  or  two  cords  = 
I of  light  weight  wood.  | 

I Among  the  other  features  of  prime  interest  | 
I to  the  householder,  with  the  rapidly  mount-  | 
I ing  cost  of  fuel,  which  are  discust  in  the  | 
I present  article,  are  the  use  of  storm  sashes,  | 
I electric  fans  for  improving  the  furnace  draft,  | 
I and  numerous  other  features  often  disre-  | 
I garded  by  those  seeking  the  highest  economy  | 
I in  fuel  saving  | 

trie  boiler  heater,  owing  to  the  fact  that 
a high  percentage  of  the  heat  produced  is 
transferred  directly  thru  the  thin  metal  wall 
to  the  water,  and  practically  none  of  it  can 
escape  by  radiation  outside  of  the  boiler, 
which  is  the  case  with  sensibly  all  other 
forms  of  heat  applied  for  warming  water 
in  a boiler,  either  directly  or  indirectly. 

Relative  Heat  Value  of  Coal,  Coke 
and  Wood 

We  often  hear  some  heated  arguments 
as  to  the  relative  cost  and  heating  values 
of  coal,  coke,  wood  and  other  fuels.  It 
is  somewhat  difficult  for  the  layman  to  fig- 
ure out  the  comparative  cost  of  operating 
a stove  of  furnace  for  these  various  fuels, 
and  the  calculation  required  for  the  com- 
parison of  electric  and  oil  heating  is  such 
a variable  and  complex  one,  that  the  sug- 
gestion! is  here  given  that  for  oil  or  elec- 
tric heat,  the  householder  had  best  make 
some  inquiries  of  neighbors  or  friends  who 
have  used,  or  are  at  the  present  time  using 
one  of  these  specific  sources  of  heat. 

The  relative  lieating  values  of  coal,  coke 
and  wood  are,  however,  quite  well  known, 
and  those  interested  in  this  subject,  will 
find  a wealth  of  information  given  in  Kent's 
Mechanical  Engineers  Handbook,  or  other 
engineering  text-books  covering  various 
fuels  and  their  heating  values. 


The  heating  value  of  various  fuels  is 
exprest  by  the  number  of  heat  units  real-  ' 
ized  per  pound  of  fuel  burned.  The  best  ■ ; 
hard  or  A-1  anthracite  coal,,  such  as  that 
which  is  produced  from  the  Pennsylvania 
coal  mines,  yields  14,000  B.  T.  U’s  or  heat  1 

units  per  pound.  The  best  grade  of  coke,  j 

made  from  coal  of  selected  grade,  gives 
but  12,600  B.  T.  U’s  per  pound.  We  can  , 
therefore  see  at  once,  ttrat  if  we  burned 
one  pound  of  A-1  high  grade  anthracite  coal,  ' 
and  one  pound  of  the  best  coke  obtainable, 
on  a test  run  in  a furnace  or  boiler,  the 
coke  will  show  only  nine-tenths  the  heat 
efficiency  of  the  coal.  Many  people  are 
misled  on  this  point  and  believe  the  coke 
to  be  more  efficient  than  coal,  but  this 
fallacy  is  easily  explained  by  the  fact  that 
it  is  very  difficult  to  obtain  the  very  best 
grade  of  coal  to-day,  and  it  frequently  hap- 
pens that  coke  appears  in  a much  better 
light  with  regard  to  efficiency  and  heating 
value  when  compared  to  the  low  grade 
coal. 

One  has  to  go  easy  when  attempting  to 
burn  coke  in  furnaces  or  stoves  not  in- 
tended for  its  use,  as  it  is  liable  to  burn 
out  the  fire  box  or  warp  the  top  of  the  \ 
stove  or  other  parts  very  badly,  in  fact  ' 
cracking  them  in  some  cases.  If  the  stove  ; 
or  furnace  does  not  appear  to  be  sturdy 
enough  to  stand  the  intense  heat  produced  \ 

by  the  free-burning  coke,  it  is  the  best  j 

practise  to  endeavor  to  mix  the  coke  about  \ 
half  and  half,  with  coal.  A mixture  such  j 
as  this  is  the  best  in  all  instances,  for  j 

stoves  and  particularly  kitchen  ranges,  but  | 
recently  several  large  coke  producers  have  ' 
marketed  various  sizes  of  coke,  correspond- 
ing to  all  the  sizes  of  coal  commonly  known,  1 
such  as  pea,  egg  and  nut.  They  recommend  j 
the  small  sizes  of  coke  for  -use  in  the  aver-  ,■ 
age  size  stove,  etc.,  but  you  will  find  the.  ' 
best  conservation,  so  far  as  prolonging  the  ' 
life  of  the  stove  is  concerned,  is  to  mix  coal 
and  coke.  Coke  weighs  about  28  pounds 
per  cubic  foot  for  standard  size,  while 
anthracite  coal  weighs  about  SO  pounds  per 
cubic  foot.  It  will  be  seen  therefore,  that 
a ton  of  coke  will  require  twice  the  vol- 
ume or  cubic  feet  of  space,  occupied  by  a 
ton  of  anthracite  coal. 

According  to  tests  recently  conducted 
by  the  Forest  Products  Laboratory  at  Madi- 
son, Wisconsin,  two  pounds  of  dry  wood 
of  any  non-resinous  species,  have  about  as 
much  heating  value  as  a pound  of  good 
coal.  In  terms  of  tons  and  cords — a ton 
of  coal  may  be  considered  as  the  equivalent 
in  heating  value  of  one  cord  of  heavy 
wood,  or  two  cords  of  light  weight  wood. 
One  cord,  or  128  cubic  feet  of  hickory, 
oak,  beech,  birch,  hard  maple,  ash,  elm, 
locust,  long  leaf  or  cherry  is  equivalent  to 
one  ton  of  coal.  One  and  one-half  cords 
of  shortleaf  pine,  western  hemlock,  red 
gum,  Douglas  fir,  sycamore,  or  soft  maple 
equals  one  ton  of  coal.  Two  cords  of 
cedar,  red  wood,  poplar,  catalpa,  cypress, 
basswood,  spruce  or  white  pine  equal  one 
ton  of  coal. 

Briquette  Firing 

The  illustration  at  Fig.  5,  shows  bri- 
quettes in  use  as  a fuel  for  stoves.  Amer- 
icans are  not  so  familiar  with  this  source 
of  heat  as  are  Europeans,  for  several 
reasons — probably  due  to  the  fact  that  coal 
is  not  so  common  or  plentiful  in  European 
countries  as  it  is  here.  In  Ireland,  for  in- 
stance, they  make  fuel  briquettes  of  peat  or 
moss,  which  have  a surprisingly  high  ther- 
mal value.  Briquettes  have  also  been  made 
(Continued  on  page  910) 
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fltlUS*'  USE  LAKES"? 

ALWAYS  LEVEL  ANP  CMEAPLV  FORMED 


The  Accompany- 
ing View  Shows 
How  the  “Landing 
Lakes”  of  Tomorrow 
Will  Appear  'With  Re- 
spect to  the  Usual  Land- 
ing  Fields  With  Which  We 
Are  Now  Familiar.  The  Sig-  L 
nal  Light  Towers,  Some  of 
Which  Are  Already  in  Use, 

Flash  Various  Colored  Lights  *at  Night, 
Indicating  the  Direction  of  the  Wind  and 
the  Name  or  Number  of  the  Particular 
Landing  Location. 


Why  Not  Flood  Low  Ground,  Such  as 
Swamps  and  Small  Lakes,  Wherever  Nec- 
essary, Thus  Providing  “Landing  Lakes” 
for  Our  Aircraft,  Instead  of  Landing 
Fields,  Which  Are  More  Difficult  to  Find 
and  to  Properly  Prepare  for  Such  Pur- 
poses. The  Airplanes  of  the  Future,  if 
Landing  Lakes  Are  Adopted  Universally, 
Can  Readily  Be  Fitted  With  Wheel  Gear 
as  Well  as  Pontoons. 


Landing  Lalies”  for  Aircraft 

By  R.  T.  CARABIMj,  A.  F« 


You  have  watched  a large  airplane 
soaring  over  the  aviation  field  in 
preparation  for  landing.  Perhaps 
you  have  seen  the  great  bird  come 
gracefully  to  the  earth  without  the 
slightest  mishap.  But  if  you  talk  to  the 
pilot  of  a large  fast  plane,  he  will  tell  you 
that  once  he  is  in  the  air  there  is  little  to 
worry  him  except  that  he  may  make  the 
return  to  earth  without  damage  to  himself 
or  his  ship. 

Let  us  take  for  example  the  'little 
fighting  plane  of  the  “SPAD”  type — almost 
a toy  to  look  at — a machine  where  wing 
area  had  been  cut  down  to  the  lowest  limit 
in  obtaining  greater  speed.  To  get  this 
little  fellow  with  its  ponderous  motor  into 
the  air  requires  'a  large  field  and  a fast  run. 

Once  in  the  air,  however,  it  has  no  equal 
ill  speed  and  is  as  graceful  as  a swallow, 
hut  unlike  the  swallow  it  cannot  beat  back 
the  air  with  its  wings  when  it  desires  to 
land,  but  must  come  to  earth  with  almost 
tlie  same  speed  it  maintained  in  the  air  and 
here  is  the  danger,  especially  if  the  ground 
IS  not  perfectly  smooth.  But  these  planes 
were  for  war  mirposes  and  a few  machines 
more  or  less  smashed  in  landing,  were  of 
little  consequence,  provided  they  excelled 
the  enemy  in  the  air. 

With  the  bombing  planes  it  was  much 
tlie  same  problem,  except  that  more  person- 
n -1  and  equipment  were  endangered. 

riiese  are  the  general  conditions  brought 
about  by  the  war  and  now  that  we  are  on 
a peace  footing  we  look  for  improvements 
in  a radical  way  which  will  make  the  air 
a safe  and  fast  medium  to  transmit  passen- 
gers and  material  from  place  to  place. 
Bigger  airplanes  are  being  built,  and  while 


we  are  not  in  quest  of  machines  of  extreme 
size  or  speed,  we  hope  for  ships  which  will 
safely  carry  fairly  large  cargoes  of  person- 
nel to  their  destination.  Just  as  every  other 
commodity  which  we  now  enjoy,  started 
with  its  small  model  and  then  slowly  ap- 
proached, and  finally  exceeded  the  practical 
limit,  coming  back  finally  to  a size  some- 
what smaller  than  the  largest  constructed, 
we  may  look  for  the  same  development 
in  aviation. 

It  is  easy  to  conceive  that  when  aviation 
is  in  the  same  state  of  development  as  our 
marine  and  rail  transportation,  the  planes 
will  be  monstrous  indeed  compared  with 
those  we  know  today.  As  we  picture  these 
great  airships  of  the  future,  with  their 
large  cargoes  of  precious  human  freight, 
it  is  evident  that  landing  on  the  ground 
would  be  accompanied  by  too  much  hazard 
to  be  practical. 

We  must  tlien  look  elsewhere  for  the  so- 
lution of  our  landing  problems,  and  turning 
to  water  as  a possible  medium  on  which  to 
land  our  giant  craft  we  are  promised  suc- 
cess, as  our  present  hydroplanes  land  on 
the  surface  of  a lake  as  gracefully  as  water 
fowl.  But  this  is  only  a suggestion  of  what 
thC'  future  will  develop  along  this  line.  A‘ 
■better  idea  of  how  well  water  adapts  itself 
to  bringing  safely  to  rest  great  bodies 
weighing  hundreds  of  tons  is  gathered  by 
observing  a battle-ship  in  the  launching. 
Slowly  it  starts  its  glide,  then  gathering 
speed  at  it  goes  down  the  ways,  it  meets 
the  water  and  this  immense  craft  is  quickly 
and  gently  brought  to  rest — it  may  be  with 
no  other  aid  than  the  water  itself. 

This  gives  us  an  idea  I believe,  of  the 
direction  in  which  we  should  work.  The 


problems  of  overcoming  the  adhesion  of 
the  water  in>  getting  the  ships  into  the  air 
again,  are  problems  which  our  designers 
will  solve  as  we  proceed.  Whether  the 
planes  will  carry  pontoons  or  be  equipt 
with  all  metal  wings  which  will  also  form 
the  hull  for  landing;  whether  they  will  be 
fitted  with  folding  landing  gear  for  emer- 
gency descents,  are  all  things  which  will  be 
worked  out  as  time  goes  on.  Here  I will 
only  treat  on  the  landing  “lakes”  of  the 
future,  as  I see  them.  And  proper  landing 
fields  (or  will  it  be  lakes?)  we  must  have, 
in  whatever  direction  we  proceed.* 

Now  when  we  take  into  account  that  the 
airplane  is  going  to  be  an  exceptionally  long 
distance  hauler ; and  also  that  three-fourths 
of  the  earth  is  covered  with  water,  it  is 
at  once  evident  that  nothing  would  be  lost 
by  adopting  water  points  as  the  locations 
where  aerial  transportation  is  to  begin  and 
end.  But  we  are  not  limited  here.  In  most 
localities  where-  men  live  in  any  great  num- 
bers, there  are  swamps,  or  low  lands  which 
could  be  flooded  as  cheaply  as  dry  land 
could  be  prepared,  even  to  the  e.xtent  we 
reqifire  today. 

And  if  the  art  develops  along  present 
lines  the  landing  fields  will  be  required  to 
be  larger  and  smoother  every  year. 

Other  advantages  which  the  water  cov- 
ered fields  will  have  are  these ; Easy  to 
locate,  day  or  night.  Absolutely  level.  No 
policing  required  and.  at  length  we  would 
find  our  country  dotted  with  pleasant  shal- 
low lakes  instead  of  strange  markings  on 
level  stretches  of  valuable  land. 

*(A  similar  suggestion  was  made  by  Mr.  H. 
Gernsback  in  his  recent  article,  “.'Virplane  of  the 
Future.”  Sept,  issue,  page  577. — Editor.) 
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There  were  launched  recently  at  the-  been  .informed  what  was  to  take  place, 
little  English  village  of  Southwick,  There  was  as  much  secrecy  as  possible, 
between  Shoreham  and  Brighton  on  every  workman  having  been  sworn  to 
the  Channer  coast,  two  extraordi-  secrecy.  Naturally,  in  a case  like  this, 
nary  “mystery  ships”  which  have  where  not  much  is  known  as  to  the  ulti- 

long  aroused  the  curiosity  of  the  English  mate  purpose  or  even  the  raison  d'ftre  for 

■public  and  surely  must  have  given  some  these  ships,  not  only  public  curiosity  but 

sleepless  night.s  to  the  heads  of  the  erst-  the  curiosity  of  many  scientific  men  has 

'while  imperial  German  spy  system.  been  aroused.  Many  speculations  have  been 

The  two  mystery  ships  were  laid  down  made  as  to  how  these  mysterious  towers 
during  1918  and  have  recently  undergone  will  be  used  ultimately,  and  so  far  one 
completion.  These  towers,  due  to  their  guess  is  as  good  as  another, 
shape,  have  been  nicknamed  by  the  British  One  authority  thought  that  these  floating 
public  the  “wedding-cake  ships”  and  not  fortresses  were  to  be  sent  against  the  Ger- 
without  good  reason.  mans  to  blockade  their  harbors.  They  were 

The  entire'  height  of  each  of  the  two  to  be  towed  by  submarines  thru  the  mine 
ships  is  about  200  feet,  and  they  are  con-  fields,  and  inasmuch  as  the  towers  can  be 
structed  in  such  a manner  that  the  concrete  submerged  considerably  below  the  level  of 
bases  can  be  flooded  or  pumped  out  at  will,  the  water,  this  explanation,  fantastic  as  it 
thereby  raising  or  lowering  the*  ungainly  seems,  deserves  some  credence.  The  tow- 
craft.  One  of  the  towers  was  floated  by  a ers  were  to  be  sunk-  or  blown  up  at  the 
flotilla  of  Portsmouth  steam  tugs  toward  mouth  of  the  German  harbor,  thus  blocking 
Spithead  in-  the  English  Channel.  Only  the  exit  of  the  submarines, 
one  of  the  vessels  has  been  sunk  in  the  Still  another  authority  thinks  that  the  de- 
channel so  far,  but  just  where  has  not  been  vice  is  to  be  used  to  raise  sunken  vessels, 
divulged,  the  British  Admiralty  being  care-  but  it  is  not  quite  apparent  why  the  British 
ful  not  to  give  out  the  proposed  location  of  Government  should  go  to  so  much  secrecy 
the  craft.  and  spend  about  five  or  six  million  dol- 

The  launching  took  place  on  September  lars  a piece  on  such  towers  when  there  are 
12th  without  much  ado,  as  few  people  had  far  better  salvaging  appliances. 

As  for  ourselves, 
we  ofifer  an  explana- 
tion which  may  or 
may  not  be  the  cor- 
rect solution.  Our 
illustration  here 
reproduced  explains 
the  idea.  If  we 
study  the  photo- 
graphs of  the  mys- 
tery towers  we  are 
struck  by  the  false 
woodwork  sur- 
rounding the  upper 
part  of  the  tower. 
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Evidently  this  was  done  simply  as  a blind, 
so  as  to  hide  some  of  the  constructional 
features  of  the  towers.  No  doubt  this 
woodwork  has  been  removed  or  will  be 
removed  in  due  time  when  the  towers  are 
in  place. 

Our  explanation  is  that  these  towers  are 
simply  submersible  fortresses  placed  at 
strategical  points.  The  top  of  the  towers 
would  carry  a huge  gun,  a 14  or  16-inch 
rifle,  or  even  larger  if  possible.  Outside  of 
the  armament,  i.  e.,  the  guns,  etc.,  there 
would  be  only  sufficient  machinery  con- 
tained within  the  towers  to  raise  and  lower 
the  top  of  the  fortress  telescopewise,  as 
clearly  shown  in  our  illustration.  The  ac- 
tion would  then  be  as  follows : 

By  means  of  airplanes  the  position  of 
enemy  battle-ships  would  be  signalled  to  the 
towers  by  radio  as  shown.  Immediately 
the  top  of  the  tower,  which  heretofore  was 
just  awash  with  the  ocean,  would  begin  to 
rise  and  within  a few  minutes  w'ould  have 
risen  sixty  or  seventy  feet  above  the  sur- 
face of  the  water.  Its  huge  guns  w'ould 
start  belching  fire  almost  at  once,  and  the 
range  would  be  corrected  by  the  airplanes 
overhead  so  that  few  shots  would  go  astray. 
Note  that  we  are  firing  from  a solid, plat- 
form and  not  from  a moving  vessel.  It  is 
difficult  to  shoot  from  one  moving  vessel 
to  another  one,  but  comparatively  simple  to 
score  a bull’s-eye  if  we  fire  from  a land 
station,  which  these  submersible  fortresses 
really  are  in  a sense.  During  a battle  the 
mystery  towers  can.  if  they  choose,  remain 
above  water,  but  if  attacked  by  superior 
force,  it  becomes  possible  to  submerge 
within  a few  minutes,  thus  offering  the 
enemy  no  target  whatsoever.  Even  if  they 
do  not  submerge,  the  enemy  will  have  dif- 
ficulty in  scoring  a hit  for  the  simple  rea- 
son that  these  towers  only  measure  about 
fifty  or  sixty  feet  in  diameter  against  a 
.-ship’s  length  of  SOO  to  600  feet. 


Fig.  1 and  2 Gives  a View  How  the  B-itish  Mystery 
Towers  Might  Be  Used  As  a Disappearing  Sea  Fortifi- 
cation. 

Fig.  3 Shows  How  They  Would  Operate  in  Actual  Naval 
Combat.  It  Will  Be  Noted  That  When  Submerged,  the 
Fortresses  Are  Entirely  Invisible  and  Thus  Protected. 
The  Two  Lower  Views  Show  the  Actual  Photographs  of 
the  Two  Mystery  Towers,  the  Top  One  Before  Launch- 
ing, and  the  Bottom  One  of  the  Towers  Launched  and 
Being  Towed  to  Its  Destination  Somewhere  in  the  English 
Channel. 


Note  Particularly 
the  False  Wooden 
Work  Put  Up  By 
the  British  to  Cam- 
ouflage the  Tow- 
ers. 
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The  usual  method  of  reclaiming  diamonds 
from  Nature’s  wonder  factory  is  to  sink 
shafts  or  a tunnel  down  into  tile  bowels  of 
the  earth  and  thus  locate  the  precious, 
sparkling  stones  by  mining  operations. 
Something  quite  new  in  reclaiming  diamonds 
from  the  deep  pools  of  the  Vaal  River  in  the 
South  African  diamond  regions  has  recently  been 
developed  and  perfected  by  Mr.  Fabian  M.  Cox 
and  is  described  at  length  in  the  South  African 
Mining  and  Engineering  Journal.  Mr.  Cox’s  in- 
vention comprises  a tubular  steel  shaft  as  shown 
in  the  accompanying  illustration,  at  the  lower  end 
of  which  there  is  placed  a large  caisson,  or  div- 
ing bell,  which  can  be  kept  tilled  with  comprest 
air  so  that  workmen  can  carry  on  operations 
within  it. 

The  shaft  and  caisson  chambers  are  divided 
with  air-tight  doors  and  floors  so  that  the  various 
sections  can  be  air-locked.  The  whole  affair  is 
flexibly  supported  between  two  large  pontoons  or 
other  craft  in  the  manner  illustrated,  these  pon- 
toons being  rigidly  connected  togetlier. 

The  method  of  keeping  the  diving  bell  sub- 
merged is  novel.  First,  it  is  weighted  with  iron 
ballast  sections  which  can  be  released  from  inside 
the  device,  and  secondly,  the  chamber  above  the 
water  level  is  fitted  with  a concentric  tank  run- 
ning around  its  exterior  surface,  which  can  be 
filled  with  water  so  as  to  cafry  just  the  necessary 
weight. 

The  crafts  or  pontoons  supporting  the  diamond 
reclaiming  machine  carry  such  necessary  devices 
as  air  compressors  for  charging  the  air  locks  as 
well  as  a dynamo  and  steam  or  gasoline  engine 
for  driving  it,  the  latter  supplying  the  necessary 
electric  power  for  illuminating  the  interior  of  the 
caisson  and  steel  shaft  as  well  as  for  operating 
the  motor  driving  the  skip-hoist. 

The  water  is  forced  out  of  the  bell  at  the  bot- 
tom of  the  shaft  by  charging  the  air-locks  in  the 
vertical  shaft  with  comprest  air  from  the  com 
ptessors  above.  As  the  water  is  e.xpelled 
from  the  diving  bell,  the  diamond  hunters 
(who  have  to  be,  by  the  way,  accustomed 
to  working  in  comprest  air  just  the  same 
•as  the  “sand  hogs’’  who  dig  our  river 
tunnels  under  comprest  air  conditions) 
pass  through  the  double  door  air  lock  at  the 
top  of  the  shaft  and  descend  by 
a ladder  into  the  caisson  below. 

Digging  and  loading  opera- 
licns  are  easily  carried  out  under 
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the  powerful  electric  light  fitted  in  the  domi 
of  the  diving  bell.  The  gravel  and  sand  ma; ; 
be  raised  to  the  surface,  where  it  is  carefull;  | 
examined  on  the  spot  for  its  quota  of  preciou' 
stones  or  else  is  carried  away  in  barges  to  1 1 
plant  on  shore  suited  to  the  minute  examination 
of  the  sand  and  gravel.  The  gravel  is  hoisted  u] 
the  shaft  by  the  skip-hoist  or  elevated  by  mean 
of  a centrifugal  motor-driven  pump  in  the  manne 
shown. 

When  the  gravel  is  raised  by  means  of  the  skip 
hoist  bucket,  it  is  delivered  into  a chute  holdini 
about  one  ton.  When  this  is  filled,  it  is  dis 
charged  by  a clever  mechanism  provided  wifi 
double  doors,  effectually'  preventing  the  escapi 
of  comprest  air  from  the  various  caisson  am 
shaft  sections. 

The  vertical  steel  shaft  carries  external  runner 
or  guides  which  are  arranged  to  travel  in  rollerj 
or  wheels  secured  to  the  deck  of  the  surface  ponj 
toons  so  that  it  may  rise  and  fall,  depending  upoJ 
the  amount  of  ballast  provided  and  the  depth  p 
the  water  in  which  the  device  is  being  used.  ' 

It  is  possible  when  desired  to  place  the  centrifl 
ugal  pump  for  raising  the  gravel  on  one  of  th| 
pontoons  at  the  surface  instead  of  in  the  divini 
bell  as  shown  here ; or  another  scheme,  which  ma; 
be  used,  employs  comprest  air,  which  is  forcei 
down  thru  one  pipe  and  caused  to  carry  up  sam 
and  other  loose  material  thru  an  up-coming  pip' 
and  eventually  to  discharge  this  material  on  pon 
toons  or  into  barges. 

The  novel  features  of  the  design  encounterei 
ih  this  newest  diamond  reclaiming  machine  ar 
the  special  double  air  locks  whereby  the ’skip 
hoist  passes  thru  or  deposits  its  load  withou 
releasing  the  comprest  air  from  the  interior  o 
the  chamber. 

There  is  an  air-tight  ^oor  placed  at  the  basi 
of  the  shaft  where  it  enters  the  diving  bell,  am 
the  inventor  points  out  that  the  exceptions; 
features  of  his  machine  arc  due  to  tlr 
fact  that  easily  opened  doors  are  availabl 
thruout  the  length  of  shaft  and  caisson  ii 
case  the  workmen  have  to  leave  the  latte 
hastily. 

Emergency  telephone  and  electric  bel 
systems  for  signaling  either  up  or  dowi 
are  available.  The  diving  bell  i 
moreover  provided  with  foldini 
seats  or  shelves  on  which  thi 
workers  may  rest  periodically 
during  the  hours  pf  operation. 
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A COMBINATION  PORTABLE  AND  BRACKET 
MEDICINE  CABINET. 

The  medicine  cabinet  is  usually 
fastened  in  some  more  or  less  con- 
venient location — where  one  is  com- 
pelled to  journey  to  it  for  each  dose 
of  medicated  compound,  an  ar- 
rangement that  under  ordinary  conditions 
is  quite  all  right ; but  there  are  hurry 
calls  for  its  aid,  when  the  particular  rem- 
edy, or  the  amount  of  the  dose,  is  known 
only  to  the  patient  who  for  the  time  is 
just  able  to  point  it  out,  perhaps,  in  the 
exigencies  of  the  moment.  The  whole 
household  supply  is  wanted  in  the  sick- 
room or  place  of  accident ; at  such  times 
a portable  cabinet  will  be  preferable.  In 
order  to  meet  this  desired  innovation,  a 
combination  portable  and  bracket  cabinet 
is  here  shown. 

This  cabinet  consists  of  a wall  frame 
permanently  fastened  to  the  wall  with  a 
supporting  shelf,  a retaining  hook  and  the 
cabinet  proper.  The  latter,  a plain,  un- 
: decorated  case  with  a carrying  handle  has 
shelves  and  door.  The  retaining  hook  is 
an  ordinary  clothes-hook,  four  screw-eyes 
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A Simple,  Yet  Practical  Method  for  Support- 
ing a Large  Number  of  Ciothes  Hangers, 
Which  the  Home  Mechanic  Can  Build  at 
Practically  No  Cost. 

quired  length — say  six  inches  for  one  rod, 
26  inches  for  two  rods,  and  37  inches  for 
three  rods. 

Most  closet  shelves  are  12  inches  wide  so 
that  we  say  the  rods  may  be  made  11  inches 
long,  but  if  the  shelf  is  narrower,  the  rods 
must  be  one  inch  shorter  than  its  width 
whatever  it  may  be.  The  holes  for  the  rods 
are  bored  22  inches  apart,  two  inches  from 
the  ends  and  in  the  center  of  the  two  inch 
sides  of  the  end  pieces;  using  an  11-16  bit 
and  going  only  half  way  thru  the  wood. 
The  screw  holes  are  bored  with  a 3-16  inch 
bit,  and  all  the  way  thru  the  wood,  the 
jogs  being  sawed  first  to  measurements 
given. 

HANDY  BREAD  OR  MEAT  BOARD. 

A bread  or  meat  board  with  the  desirable 
end-of-the-wood-surface  found  on  the 
butchers’  block  is  always  wanted  round  the 
^ kitchen,  yet  one  cannot  always  have  this 
Here  Is  the  Very  Latest  Wrinkle  in  Home  kind  of  a board  for  the  simple  reason  that 
Medicine  Cabinets— Arrange  the  Cabinet  to  there  is  no  such  board  on  the  market.  The 
Be  Supported  on  a Bottom  Shelf  With  the  . ;il„ctratprl  thic  Lind 

Handle  Engaging  a Hook  on  the  Top  So  That  here  illustrated  is  ot  this  kind,  but  to 

the  Cabinet  Can  Be  Picked  Up  in  an  Emer-  have  it,  one  must  make  it — a task  not  at 
gency  and  Carried  Anywhere  Desired.  all  difficult  providing  the  part  under  the 

screwed  into  the  frame,  form  sockets  for 
the  wall-scfe^s;  the  handle,  hinges  and 
knob  for  tK.Moor  can  be  obtained  at  the 
ten-cent  stoTe,  ■ and  the  cabinet  and  frame 
are  both  siniple  and  easily  made,  thus  pro- 
viding in  its. entirety,  a medicine  container 
that  will  surely  appeal  to  every  “Home  Me- 
chanic.” u.. 

CLOTHES-HANGER  BRACKET. 

A clothes-hanger  bracket  that  can  be 
taken  down  or  put  up  at  each  moving  day 
pilgrimage,  is  , desirable  and  if  it  is  a good, 
serviceable  bracket — standing  all  kinds  of 
wear  and  supporting  all  sorts  of  loads — 
the  pilgrim  will  wish  to  pack  it  in  his 
trunk  with  the  rest  of  his  worldly  pos- 
sessions. 

The  one  illustrated  is  all  of  this  and  a 
little  bit  more,  the  more  being  in  the  fact 
that  it  can  be  manufactured  by  anybody, 
even  in  a hall  bedroom,  if  no  other  work- 
shop is  handy.  The  bracket  consists  of  one 
or  more  metal  or  wooden  rods,  11 

inches  long,  made  by  sawing  or  filing  an 
ordinary  wood  or  metal  curtain  rod  into 
the  given  lengths ; four  button-head  screws 


knife  can  be  obtained.  This  is  not  alto*, 
gether  impossible,  for  we  give  a view  of  aa 
actual  part,  now  in  use — one  purchased  at 
a shop  providing  such  blocks  to  wood-en- 
gravers., It  is  of  the  cheaper  grade  of 
block  used  for  large  poster  work,  about 
of  an  inch  thick  and  8 inches  square — the 
area  could  have  been  anything  up  to  30 
inches  if  wanted.  The  wood  is  usually 
maple — a very  hard  wood.  Such  pieces  are 
sold  by  the  square  inch,  costing  about  two 
dollars  for  the  eight-inch  square,  and  are 
worth  that  for  the  purpose,  as  the  wood  is 
practically  indestructible. 

The  holder  js  made  as  shown,  using 
brass  screws  and  wooden  pins,  care  being 

- taken  to  have  the  holes  both  in  the  base 

- and  block  bored  so  that  each  pin  will  be 
tight  in  the  frame  and  loose  in  the  block, 
the.  object  of  the  pins  being  merely  to  keep 
the  block  from  falling  out  when  the  board 
is  hung  up.  The  holes  should  bT  placed 
so  that  the  block  can  be  put  in  the  frame 
and  secured  either  side  up,  or  in  any  direc- 

; tion  (four  holes  in  the  block  and  two  in 

_ the  frame),  thus  insuring  against  warping. 


This  Invaluable  Meat  or  Bread  Board  for  the 
Home  Kitchen  or  Pantry  Is  Constructed 
From  a Piece  of  Hard  Wood  Such  as  Maple, 


3-16x3/  inches  - and  two  wooden  end  nieres  Possesses  the  Advantage  That  It  Can  Be 

1/  - U iu-  1 : • u ena  pieces  Thoroly  Cleaned,  and  Is  Withal  Light  in 

Va  men  thick,  two  inches  wide,  and  the  re-  Weight. 


Here  We  Have  a Kitchen  Cabinet  Built 
Right  Into  the  Work  Table  With  Compart- 
ments for  Potatoes,  Apples  and  Onions— 
a Very  Useful  Wrinkle,  Indeed. 


A CABINET  FOR  THE  KITCHEN  TABLE. 

Take  a table  of  the  ordinary  kitchen 
variety  (which  at  one  time  was  thought  ex- 
pensive at  a dollar),  as  the  foundation  for 
this  space-saving  device. 

First  attach  two  wing  extensions,  one  at 
either  end,  using  large  size  bread-boards, 
trimmed  to  the  width  of  the  table  top,  as 
the  extended  parts — this  makes  the  table 
double  its  original  capacity — the  ends  being 
attached  with  hinges  and  let  down  in  the 
usual  way ; sliding  bars,  fastened  to  the  , 
table  with  stationary  bars  as  shown  hold  , 
the  ends  when  in  use.  A small  drawing 
shows  the  method  used  if  the  table  top  and 
board  extensions  are  of  different  thick- 
nesses as  will  very  likely  be  the  case  when 
the  common  commercial  ready-made  boards 
are  used. 

Next  make  a cabinet  to  hold  potatoes, 
apples  and  onions.  This  consists  of  any  ^ 
convenient  box,  fastened  to  the  table,  and . 
divided  into  compartments.  We  show  one 
made  wedge-shape,  which  will  thus  cause  1 
the  contents  of  the  compartments  to  always 
lie  at  the  front  within  easy  reach.  It  is 
made  of  narrow  boards  nailed  to  extended 
corner-pieces  that  are  finally  fastened  to 
the  table  as  shown.  The  partition  boards 
are  also  set  at  an  angle,  chiefly  for  the  pur- 
pose of  saving  lumber. 
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PROFESSOR  HARGRAVE  had  not 
yet  recovered  from  the  effects  of  his 
long  vacation,  when  I pounced  in  on 
him  just  prior  to  a terrific  thunder- 
storm which  a short  time  later  en- 
shrouded the  entire  villa  in  a veil  of  dark- 
hess,  except  at  the  frequent  intervals  in 
which  livid  lightning  flashes  illuminated  the 
scene,  each  flash  being  accompanied  by  an 
incessant  roar  a second  or  so  later,  prov- 
ing that  the  storm  was  very  close.  After 
answering  each  other’s  questions  for  half  an 
hour  or  so,  die  storm  abated  sufficiently  to 
allow  us  to  proceed  with  the  main  mission 
of  my  errand. 

Hargrave  answered  my  question  with, 
“Do  you  know',  old  timer,  when  I go  away 
on  a vacation  I take  a complete  rest  and  do. 
not  attempt  to  ferret  out  any  further  mys- 


Tlhvg  Coaia 

millions  of  particles  of  this  silver  substance 
in  a pure  state,  exactly  identical  with  the 
coin  content!!  If  all  of  this  silver ; which 
is  annually  rubbed  oft"  coins  could  pe  ’ col- 
lected, we  -would  be—  quite  wealthy,  but 
meamvhile  we  can  collect  all  that  is  floating 
around  us.” 

So  saying  he  swept  his  wand  thru  the  air 
and  there— lo  and  behold — was  a coin  right 
at  the  end  of  that  instrument ! With  a quick 
shake  the  coin  could  be  heard  clattering 
into  the  hat,  to  meet  its  mate,  and  before 
I knew  it  he  had  collected  12  to  14  coins.  . 

“You  see  if  it  weren't  for  the  noise  made 
by  the  coins  falling  into  the  hat  you  could 
scarcely  hear  them.”  After  assuring  me 


cut  in  the  manner  shown,  so  that  an  obtuse 
angle  on  the  cut  side  is  formed.  These  are 
hinged  as  near  to  the  end  of  the  wand  as 
possible  and  over-lap  each  other.  The  little 
spring  holds  them  in  a closed  position  so 
that  they  Cannot  be  seen  unless  the  w'and  is 
in  operating  condition.  The  springs  are 
mounted  as  you  can  readily  see  by  this 
rough  sketch  enabling  this  position  to  be 
maintained.  The  wand  itself  is  inch  in 
diameter,  which  is  amply  sufficient  to  con- 
ceal the  half  dollar.  At  the  same  time 
•when  this  opens,  the  coin  projects  on  both 
sides,  giving  rise  to  the  illusion  that  the 
coin  is  being  held  at  the  end  of  the  wand 
in  some  manner  not  readily  ascertained, 
which  in  itself  constitutes  quite  a puzzle. 
In  order  to'  enable  the  opening  of  the  coin 
we'  have  a solenoid  (electro-magnet)  em- 
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Above  We  See  the  Paper  Cutting:  Trick  Wherein,  Tty  as  Hard  as 
You  Will,  by  Cutting  a Band  of  Paper  in  Half,  Longitudinally,  You 
Cannot  Help  But  Make  Two  Bands.  Yet  When  You  Know  the  Art 
of  the  Trick,  by  Cutting  the  Band  in  the  Same  Manner,  You  Can 
Make  One  Continuous  Band  or  a Linked  Band,  or  Even  One  With 
Several  Knots. 


Here  is  a Diagram  of  a Magic  Coin  Wand  Which  Foils  Detection. 
It  is  Electrically  Controlled.  Note  How  the  Ring  Makes  Contact 
Between  the  Two  Metallic  Bands  on  the  Handle  Closing  the  Circuit, 
and  in  This  Way  Causes  the  Current  to  Flow  Thru  the  Solenoid,  the 
Core  of  Which  Separates  Two  Split  Coins,  Making  it  Appear  as 
Tho  the  Coin  Was  Caught  in  Mid  Air. 


teries.  I have  a little  stunt  here,  however, 
which  will  please  your  readers,  particularly 
in  view  of  the  fact  that  it  is  simply  made 
and  employs,  as  do  my  other  tricks,  elec- 
tricity in  the  very  simplest  maimer.  Let 
me  have  your  hat — -no,  this  will  never  do : 
I thought  perhaps  that  you  might  have 
secreted  about  you  one  of  those  stove-pipe 
affairs.  Wait  a second  until  I procure  one 
of  mine.” 

A few  moments  later  he  was  back  in  the 
room  with  a high  silk  hat  in  one  hand  and 
a little  black  stick  about  13  inches  long  in 
the  other,  which  he  called  his  Coin  Wand. 
Proceeding  to  demonstrate  the  effectiveness 
of  Ids  little  instrument  he  said,  “A  very 
simple  method  of  making  counterfeit,  as 
you  undoubtedly  know,  is  to  pass  a stick 
of  this  nature  thru  the  air  and  collect  the 
])articles  of  silver  floating  in  the  atmos- 
phere into  one  unit  mass,  forming  them  into 
a coin  at  the  same  time.  You  see  each  time 
that  we  handle  a silver  coin  we  rub  off 
some  of  the  silver.  That  accounts  for 
some  coins  becoming  thin  from  wear.  This 
silver  of  course  does  not  remain  on  onr 
fingers  hut  is  lirushed  off,  and  due  to  the 
air  circulation  we  soon  have  floating  about 


that  the  coins  were  not  counterfeit,  I re- 
quested to  examine  the  wand  which  he  aid 
not  hesitate  'o  let  me  do.  There  was  noth- 
ing unusual  in  its  construction.  A black 
metal  band  fitted  on  one  end,  and  two 
parallel  nickel-plated  liands  on  the  other. 
Aside  from  that  it  was  quite  a solid  con- 
struction with  nothing  to  indicate  the  way 
in  which  the  coins  came  or  were  even  sus- 
pended around  the  end  of  the  wand. 

After  toying  with  me  a little  longer  he 
gave  me  the  secret  of  one  of  the  cleverest 
little  devices  which  he  had  ever  originated. 
Saying  this  he  took  the  wand  from  my 
hands  with : “You’re  not  as  green  about 
magic  as  I thought  you  were, — you’re 
worse.”  Pulling  at  the  metal  cap  at  one 
end  he  removed  it,  and  then  the  trick  could 
he  readily  seen,  for  a slot  in  each  side  of 
the  wand  concealed  half  of  a coin.  Of 
course  I desired  more  details  of  construc- 
tions which  with  Professor  Hargrave’s 
frank  and  willing  manner  lo  help,  were  not 
difficult  to  obtain. 

Taking  the  wand  apart  he  showed  me  its 
construction,  explaining  it  in  the  following 
manner : “The  original  magicians’  coins,  as 
you  know,  resemble  half  dollars  which  are 


bodied  in  the  wand.  This  solenoid  has  a 
soft  iron  core  three  inches  long,  the  core 
coming  to  a flat  point  at  one  end.  This 
core  moves  within  the  solenoid  coil  which 
is  lYi  inches  long  and  wound  very  com- 
pactly with  No.  28  wire,  or  wire  which  can 
be  taken  from  an  old  bell,  until  a total 
thickness  of  7/16ths  of  an  inch  is  eventually 
realized.  This  makes  a very  snug  fit  into 
the  metal  wand.  A spring  is  attached  to  the 
core  of  the  solenoid  to  draw  it  back  so 
that  it  will  not  interfere  in  any  way  with 
the  proper  closing  of  the  coin  whenever  the 
current  is  shut  off.  In  the  other  part  of 
the  wand  is  the  battery,  simply  removed  by 
this  end  cap  which  must  he  pulled  quite 
hard  in  order  to  remove  the  same.  As  you 
will  note,  two  springs  hold  the  cap  in  place. 
No  one  on  examining  a wand  attempts  to 
pull  it  apart  or  handle  it  roughly,  particu- 
larly if  cautioned  beforehand.  _ Therefore, 
the  closure  of  this  end  is  quite  effective, 
and  as  it  can  be  turned  all  around  if  one 
tries  to  unscrew  the  end,  it  is  never  thought 
to  he  'part  of  the  game.’  The  positive  pole 
of  the  battery  goes  directly  to  the  solenoid 
and  the  negative  is  past  out  thru  the  wand 
{Continued  on  page  908) 
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The  illustration  above  sho'ws 
vividly  the  action  of  a lump 
of  metallic  potassium  when 
placed  upon  water.  , Only 
small  pieces  of  metallic  po- 
tassium should  be  employed  in 
this  experiment. 


FROFo  FILOYD  JL.  BAIRIROW 

Some  Metals  and  Their  Properties 


Above: — Displacing  metals  from  their  solutions  by 
the  action  of  zinc  and  copper. 

Below:— Oxidizing  heated  copper  by  passing  a stream 
of  oxygen  over  it. 


Above: — Reducing  hot  copper  oxid  by  passing  a 
stream  of  hydrogen  over  it. 

Below: — Determining  the  weight  change  on  heating 
a metal  in  the  air. 


From  prehistoric  days  to  the  present 
moment  metals  and  metal-working 
have  been  supremely  important  in 
1 the  af¥airs  of  men.  Indeed,  the 

progress  of  the  race  may  be  meas- 
ured  by  its  growing  proficiency  in  the  work- 
i|  ing  of  metallic  ores  and  particularly  in  the 
metallurgy  of  iron  and  steel.  At  what 
ij  time  in  the  dim  and  distant  past  primitive 
j man  thru  his  mastery  of  fire  past  to  a 
knowledge  of  metals  and  their  wonderful 
I properties,  so  indispensable  to  his  conquest 
(of  the  earth,  no  record  discloses.  Certain 
(it  is  that  for  long  centuries  before  the  Chris- 
I tian  Era,  metal  working  was  a.  highly  per- 
fected art.  Doubtless  gold  and  copper, 
which  occur  in  the  free  state,  were  the  first 
metals  known  to  man.  Tin  was  also  one 
of  the  early  metals.  History  tells  us  that 
copper  and  tin  in  their  alloyed  form  of 
bronze  characterized  a long  period  in  which 
other  metals  were  little  known.  Tools  found 


in  ancient  ruins  and  their  easy  metallurgy 
show  this  to  be  true.  And  yet  iron  has 
been  found  in  the  pyramids  of  Egypt 
built  centuries  before  Christ.  Much  evi- 
dence, too,  points  to  a knowledge  of  iron 
by  the  Assyrians,  Chaldeans  and  Baby- 
lonians, who  occupied  the  plains  of  Mesopo- 
tamia at  a much  earlier  period.  But  what- 
ever the  truth,  the  mastery  of  metals  and 
their  skillful  adaptation  to  the  varied  arts 
of  peace  and  war  have  spelled  power  and 
dominion — dominion  at  first  over  the  ma- 
terial elements  of  nature,  followed  by  the 
military  and  political  sway  of  empire. 

But  it  was  not  the  utility  of  metals  that 
first  arrested  the  attention  of  savage  men. 
As  some  cave  man  raked  over  the  dying 
embers  of  his  camp  fire,  he  doubtless 
discovered  globules  of  bright  metal.  This 
happy  accident  at  first  aroused  only  his 
curiosity  and  excited  his  superstition.  But 
the  repetition  of  the  discovery  led  him  to 


investigate,  and  in  time  the  high  lustre  and 
properties  of  toughness,  hardness  and  mal- 
leability must  have  demonstrated  the  super- 
iority of  these  new  substances  to  wood, 
bone  and  stone  for  implements  of  hunting 
and  warfare. 

Some  Properties  of  M'etals:  The  proper- 
ties of  all  elements  are  divided  into  two 
classes — physical  and  chemical.  From  the 
physical  standpoint  metals,  in  the  pure 
state,  have  a high  lustre  and  are  good  con- 
ductors of  heat  and  electricity.  Many  of 
them  are  tough  *and  malleable.  Chemically, 
metals  vary  from  those  of  great  activity, 
as  sodium  and  potassium,  to  gold  and 
platinum  which  are  little  affected  by  some 
of  the  strongest  reagents.  Some  metals 
readily  liberate  hydrogen  from  acids  while 
others  do  not. 

Heating  Metals  in  the  Air:  One  of  the 
most  marked  differences  in  metals  is  to  be 
{Continued  on  page  913) 
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Heating  a Metal  in  the  Air,  the 
Metal  Being  Placed  in  a Crucible, 


Apparatus  Set  Up  for  Performing  the  Oxidation 
of  Copper  Experiment. 
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Reduction  of  Copper  Oxide  to  Metallic  Copper 
by  Means  of  Hydrogen. 


drives  a low-voltage  dynamo,  say  one  rated 
to  give  4 to  8 amperes  at  6 to  8 volts. 


An  Electrically  Lighted  Church  for  a 
Miniature  Christmas  Village 


One  of  the  most  common  decorations 
used  by  the  Christmas  tree  decorator  is  of 
course  the  foy  electric  railway.  This  is 


CARDBOARD 

L 


Every  Yuletide  season  those  of  us 

who  possess  electrical  ideas  endeavor  ^ » o';! 

to  work  up  something  new  for  the  iilP©©  iWflglntltSp 
amusement  of  the’  children,  both  C® imSttlTailCt 

young  and  old.  The  layman  usually  ^ -n 

has  trouble  in  deciding  upon  the  connec- 

tions  of  electric  lights  for  the  Christmas  dhitlfllPClht 

tree,  and  Fig.  1 shows  the  principal  and 

predominating  forms  of  circuit  in  use  with  , . , - 

the  small  decorative  lighting  festoons.  The  voltage  of  each  lamp  in  this  case  is  de-  operated  either  from  dry  or  storage  bat- 
There  are  two  main  subdivisions  of  the  termined  by  dividing  the  110  volts  by  the  from  the  110-volt  A.C.  or  D.C. 

forms  of  circuit  which  can  be  used  for  tree  number  of  lamps.  The  14-volt  lamp  is  used  lighting  circuit,  thru  the  agency  of  a step- 
lighting, namely,  series  and  parallel  circuits,  because  it  is  a standard  type.  In  some  down  transformer  or  rheostat.  As  every- 
one IS  familiar  with  the  toy  electric  railway 
nothing  more  will  be  said  here  with  refer- 
ence to  it  as  complete  instructions  are  avail- 
able from  the  makers  or  the  stores  selling 
these  railways. 

Last  year  we  constructed  a very  pretty 
little  church,  like  the  one  shown  at  Fig.  2, 
which  was  made  out  of  nothing  but  card- 
board and  a piece  of  wood  or  two,  together 
with  the  electric  lights  of  course  and  any 
other  details  which  the  builder  may  wish 
to  work  out. 

The  dimensions  of  the  small  cardboard 
church  shown  were  approximately  14  inches  ;■ 
long  by  8 inches  wide  by  14  inches  high.  , 
The  sides  of  the  building  were  made  of  " 
fairly  strong  cardboard,  the  windows  being 
laid  out  and  measured  off  with  a rule  so 
as  to  be  evenly  spaced,  and  the  complete  „ 
openings  for  the  windows  were  cut  out  with  »1 
a sharp  knife,  placing  the  cardboard  on  a 

I 'a'7 — piece  of  soft  board  while  doing  this. 

In  this  case  the  windows  were  covered 

® ^ on  the  interior  with  a piece  of  light  pink 

tissue  paper,  but  blue  or  any  other  color 
may  be  used,  and  by  using  two  or  three 
different  colors  placed  across  the  windows 
in  strips  a multi-colored  effect  will  be  pro- 
duced  similar  to  the  leaded  glass  windows  i 
of  a church.  A similar  effect  can  be  ob- 
tained by  using  several  variously  colored  ^ 
electric  light  bulbs  inside  the  building,  and,  j 
for  those  who  are  ambitious  to  make  the 
church  particularly  attractive,  these  lights 
can  be  winked  on  and  off  by  means  of  aJ 
flasher  constructed  from  a toy  motor  or  an®' 
old  clock  movement  rigged  up  with  a com- 
mutator and  brush  as  shown  in  one  of  the 

In  the  series  circuit,  as  shown  in  Fig.  1,  the  cases  those  who  own  an  automobile  remove  illustrations.  J 

current  travels  thru  one  lamp,  then  passes  the  storage  battery,  or  else  run  wires  from  The  church  as  shown  may  be  made  with 


SOUND  BOX 


BLOCKED  WITH  WOOD 


Fig.  2. — With  Very  Little  Labor,  This  Pretty  Model  Church  Can  Be  Constructed  from  Cardboard 
and  a Few  Pieces  of  Wood,  Together  With  a Battery  Lamp  or  Two  With  the  Necessary  Receptacles 
and  Wire.  Music  May  Be  Introduced  from  a Phonograph  in  the  Manner  Shown. 


on  and  thru  the  second  lamp,  etc.  It  is  it  into  the  house  and  operate  the  lights  on  an  ordinary  steeple  on  it,  inside  of  which 

evident  in  this  case  that  if  one  of  the  lamps  the  Christmas  tree  from  it.  In  other  cases  an  incandescent  lamp  of  the  same  size  used 

’ ' a small  water  turbine  fitted  to  a spigot  in  illuminating  the  Christmas  tree  can  be  ^ 


or  sockets  becomes  defective,  the  whole 
series  will  be  affected  until  a new  lamp  or 
socket  is  substituted. 

In  the  parallel  circuit  each  lamp  is  con- 
nected across  two  wires  of  the  circuit, 
all  in  parallel  with  each  other,  like  the 
rungs  of  a ladder.  With  the  parallel-fed 
circuit,  one  lamp  becoming  defective  will 
not  interfere  with  the  lighting  of  the  others. 
For  low-voltage  dynamos  and  battery- 
current  supply,  parallel  lamp  circuits  for 
Christmas  tree  circuits  are  invariably  used, 
the  full  voltage  required  for  the  whole  cir- 
cuit in  this  case  being  that  required  for  one 
lamp  with  a slight  excess  in  the  circuit 
conductors,  and  the  current  in  amperes 
necessary  is  computed  by  ifuiltiplying  that 
required  for  one  lamp  by  the  number  of 
lamps  connected  in  parallel. 

For  110-volt  A.C.  or  D.C.  circuits  the 
series  lamp  festoons  are  invariably  used. 
Eight  14-volt  lani|)s  connected  in  series  are 


XMAS  TREE  LIGHTS  IN  PARALLEL 


)♦D.C.TOY  RAILWAY 
REDUCER 


^ STORAGE  BATTERY 
6 TO  B VOLTS,  OR 
else  dry  cells,  or 

SMALL  DYNAMO  DRIVEN 
BY  ENGINE  OR  VKATER 
TURBINE 


. . . ,.6.  1. — Above  Shows  Series  and  Parallel  Circuit  Connections  for  Christmas  Tiee  Lights;  Low- 

equivalent  to  112  volts,  and  this  is  a com-  Voltage  Lamps  for  Battery  or  Other  Low-Voltage  Current  Supply  Are  Connected  in  Parallel.  Lamps 
mon  arrangement  of  the  110-volt  festoon.  Are  Connected  in  Series  to  Balance  a 110-Volt  Circuit. 
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placed  and  the  outline  of  a bell  can  be 
I painted  on  the  tissue  paper  covering  the 
'windows  of  the  steeple.  If  desired,  of 
I course  the  steeple  may  be  fitted  with  a 
pointed  spire  made  of  wood  or  cardboard 
; several  inches  in  height.  The  church  win- 
dows may  be  left  plain  without  any  cross- 
rails, but  the  cross-rails  are  easily  formed 
by  cutting  several  strips  of  heavy  paper 
about  j4-inch  wide  and  gluing  these  across 
the  windows  over  the  top  of  the  tissue  paper 
as  shown'  in  detail  at  Fig.  2. 

The  rest  of  the  details  can  be  easily 
worked  out  by  the  builder  as  everyone  will 
probably  want  to  make  some  variations  in 
the  style  of  the  building  for  himself.  The 
^ outside  of  the  church,  particularly  the 
front,  may  have  its  appearance  or  effect 
greatly  enhanced  by  the  application  of  wa- 
ter color  paints,  and  in  the  writer’s  design 
the  front  door  was  boldly  painted  on  in 
good  strong  water  colors.  By  using  white 
tissue  paper  for  covering  the  windows  a 
; clever  leaded-glass  effect  may  be  imitated 
by  the  use  of  water  color  paints.  If  the 
four  sides  of  the  church  have  been  com- 
pleted, they  may  be  tacked  to  a base  of 
l4-inch  or  l-inch  board,  which  is  cut  to 
the  right  size  of  course,  and  the  cardboard 
can  be  held  in  place  with  a few  small  wire 
clips  or  pins. 

A few  small  pieces  of  cotton  can  be  laid  out 
around  the  church  and 
over  the  top,  a little 
artificial  snow  (pow- 
dered mica)  thrown 
over  the  building  and 
also  some  cotton.  In 
making  these  Christmas 
tree  decorations,  while 
constructing  the  village 
scene  and  in  arranging 
the  base  of  the  tree  we 
covered  up  the  inter- 
vening space  between 
buildings,  railways,  etc., 
with  a piece  of  cloth. 

This  may  be  of  any 
color  desired,  but  a 
white  sheet  is  about  as 
good  as  anything.  This 
is  then  covered  with 
pieces  of  cotton  here 
and  there,  and  then  the 
whole  scene  sprinkled 
with  some  artificial 
snow. 

In  the  illustration 
showing  details  of  the 
miniature  church  it  will 
be  seen  how  a small 
phonograph  which  may 
be  placed  in  a sound- 
proof box  fitted  with 
suitable  cover  is  used 
to  provide  music  and 


Fig.  3. — For  Those  Who  Are 
Really  Ambitious  to  Have  Some- 
thing New  in  an  Electrical  Christ- 
mas Display  the  Idea  Shown  Be- 
low Will  Prove  of  Interest.  It  Is 
a Miniature  “Merry-Go-Round,” 


Driven  by  a Small  Battery  or  110- 
Volt  Motor.  It  Can  Be  Supplied 
with  Electric  Lights,  Phonograph 
Music,  etc.,  as  the  Builder  May 
Elect. 


MECCANO  OR  OTHER  ELECTRIC  MOTOR 


To  BATTERT.* 


wooden  base  of  the  church.  In  this  way 
the  music  will  seem  to  come  from  inside 
the  church. 

If  you  possess  a toy  music  box  which  toy 


And  Here  We  Have  a Toy  Scenic  Railway  Which  Can  Be  Built  by  Anyone  Handy  with  Tools 
and  With  a Fair  Idea  of  Mechanics.  Instead  of  the  Bicycle  Chain  a Flat  Belt  May  Be  Used 
With  Studs  Secured  to  It  for  Hauling  the  Cars  Up  the  Grade.  Fig.  4. 


a suitable  switch  placed  on  the  exterior. 

An  Electric  Carousel 

Something  new  for  the  home  Christmas 
tree  scenic  artists  is 
shown  at  Fig.  3 — a real, 
live,  electric  carousel. 
With  a little  ingenuity 
and  patience  this  can 
be  made  quite  a realistic 
affair  and  one  that  will 
be  enjoyed  by  every- 
one from  little  baby  to 
grandad. 

One  of  the  first  things 
which  will  make  this  a 
howling  success  will  be 
to  endeavor  to  fit  either 
behind  the  carousel  or 
on  it,  if  possible,  a 
small  music  box  or  toy 
organ ; or  again,  a 
small  phonograph  (un- 
der the  display)  and 
rig  this  up  so  as  to  be 
operated  when  desired 
in  connection  with  the 
revolving  carousel. 

Little  need  be  said  in 
connection  with  the 
building  of  the  carou- 
sel, except  of  course  it 
should  not  be  made  too 
heavy  or  clumsy  for  the 
size  of  motor  one  has 
at  hand.  The  motor 
should  be  mounted  ver- 


tically if  it  will  run 

instead  of  being  allowed  to  come  from  the  shops  sell  for  a small  sum,  this  can  be  well  in  that  position ; but  if  not,  it  can  be 
phonograph  directly,  it  is  conducted  thru  a rigged  up  with  an  electric  motor  and  played  placed  with  its  shaft  in  a horizontal  posi- 


rubber  tube  passing  thru  a hole  in  the  whenever  desired  inside  the  church  by 


An  Interrupter  or  Flasher  for  Christmas  Tree  Lights  May  Be  Constructed  in  Several  Ways,  as 
Here  Shown.  It  May  Comprise  a Segmental  Drum,  Rotated  by  a Phonograph  Motor,  by  a Battery 
Motor,  or  Again  by  an  Old  Alarm  Clock.  Fig.  5. 


tion  and  the  belt  simply  given  a one-quar- 
ter twist  as  it  passes  around  the  pulley 
groove  in  the  base  of  the  carousel. 

A great  part  of  the  friction  on  the  steel 
shaft  supporting  the  carousel  can  be  miti- 
gated by  placing  it  upon  a large  ball-bear- 
ing. A brass  or  iron  plate  should  be  under 
the  hole,  which  is  drilled  in  a piece  of 
plank  or  board,  thus  forming  the  bed  of 
the  display,  on  which  the  ball  may  rest.  The 
hole  supporting  the  merry-go-round  shaft 
may  be  a suitable  size  hole  drilled  into  the 
wood  base  supporting  the  affair.  It  should 
be  liberally  lubricated  with  vaseline  and  a 
little  oil  applied  now  and  then. 

The  outfit  may  or  may  not  be  fitted  with 
an  electric  light,  as  the  Ituilder  may  elect ; 
if  an  electric  battery  light  is  fitted  inside 
the  carousel,  it  can  be  supplied  with  cur- 
rent thru  an  insulated  brush  and  a metal 
ring  mounted  on  a piece  of  wood  or  fiber 
fastened  to  the  shaft  and  rotating  with  it, 
as  indicated,  the  other  side  of  the  circuit 
being  formed  thru  the  shaft  and  bearing  of 
the  turn-table. 

{Continued  on  page  904) 


I give  herewith  a drawing  of  a very  good  ohms  which  are  fastened  to  a slate  (fiber 
telephone  relay  which  I have  found  to  work  O.K. ) base.  The  rod  B is  eight  inches  long 
successfully.  The  magnets  A are  of  1,250  and  is  made  of  iron  and  fiber  as  shown  in 


FIG.4 
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Bur 

Frequently  it  Is  Desired  to  Ring  a Good-Sized  Extension  Bell  Whenever 
Your  Telephone  Signal  Rings.  The  Best  Way  to  Do  This  Is  to  Use  a Tele- 
phone Relay,  Which  Closes  the  Local  Battery  and  Bell  Circuit,  and  instruc- 
tions For  Building  Such  a Relay  Are  Illustrated  Herewith. 


drawing  The  cups  D,  D,  are  made  of  cast 
iron  or  steel  and  are  filled  with  mercury. 
The  screws  E,  E,  are  of  iron  and  'are 
screwed  thru  the  rod  into  the  mercury  ctrps. 
The  piece  of  brass,  O,  is  put  in  the 'hber 
as  shown-  in  Fig.  2 so  as  to  close  the  circuit 
-in  the  two  screws  E,  E.  The  pivot  F is 
made  of  brass  as  shown  in  P'ig.  5.  The 
stop,  post,  -h,  is  a piece  of  brass  with  a screw 
that  can  be  adjusted  so  as  to;  stop  the  length 
of  the.  stroke  of  the  rod. 

On  the  end  of  the  iron  part  of  the  rod 
make  some  threads  for  a large  burr  as 
shown  in  Fig.  3,  to  be  used  for  a weight- 
adjusting screw'  or  counter-balance.  The' 
figures  2,  2,  go  to  the  telephone  line,  figures 
1,  1,  go  to  the  bell  pF  gong.  Fig.  1 shows 
how,  the  iron  and  fib^r  are  fastened  together. 
Fig.'  4 shows  how  the ' cast,  iron  cups,  are 
iPadei  : When  the  current  enters  the  mag- 
n'etSj  it  pulls  the  rod  ;*B,  cvliich  dips  the 
screws' E,  E,  into  the  hrercury  and  closes  the 
gong  battery  circuit. 

It  will  be  found  best  to  make  a small 
metal  or  wooden  cover  to  fit  over  the  re- 
lay so  as  to  keep  it  free  from  dust,  par- 
ticularly on  account  of  the  mercury  switch. 
The  electro-magnets  used  for  operating  this 
relay  can  often  be  procured  from  a dis- 
carded polarized  telephone  ringer,  and  it 
will  save  you  the  trouble  of  building  the 
iron  frame  and  cores  and  the  winding  of 
the  magnets.  In  checking  up  the  resist-, 
ance  of  the  magnet  coils,  this  may  be  done 
with  the  aid  of  a Wheatstone  bridge,  o^ 
else  if  you  have  a voltmeter  and  ammeter 
handy,  you  can  measure  the  resistance. 

Contributed  by  SHERMAN  HEALD. 


Having  use  for  an  accurate,  inexpensive 
and  entirely  automatic  device  to  indicate 
the  chemical  and  electrical  condition  of  the 
storage  cell,  I constructed  the  following 
device. 

A glass  tube  (F)  see  drawing,  just  long 
enough  to  rest  on  bottom  of  glass  jar  of 
cell  (B)  and  allow  top  (H)  of  cell  to  fit 
tightly,  was  placed  inside  of  the  storage 
cell  vertically  between  the  plates  (D)  and 
jar.  Contained  in  the  tube  is  a small  glass 
tube,  having  one  end  closed  in  a gas  flame, 
the  other  end  being  closed  by  a paraffined 
cork  of  such  a diameter  that  it  is  free  to 
move  up  and  down  in  the  containing  cylin- 
der. 


ton 


Mi 


The  inner  tube  is  regulated  by  placing  lead ^ 
filings  (or  small  buck  shot)  inside  so  that  it|| 
rises  or  sinks  according  to  the  strength  ofi 
the  electrolyte  and  whether  the  cell  ' i^ 
charged  or  not.  To  make  the  device  morej 
accurate  a scale  may  be  scratched  with  ad 
glass  cutter,  carborundum,  a diamond,  of] 
else  etched  with  liydrofluorspar  on  the  oute^ 
tube. 

In  concluding  I would  like  to  add  that  I| 
have  used  the  device  in  my  laboratory  with] 
entire  success  and  have  found  that  when  the]  i| 
battery  consists  of  a number  of  similar  cells 
only  one  of  these  devices  is  needed. 

Contributed  b\- 


WITOLD  DE  ZYCHLINSKI. 
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Experimemital 


I herewith  present  a description  and  draw- 
ing of  an  experimental  arc-light  which  I 
have  constructed  with  my  Meccano  outfit. 
It  is  very  simple  and  works  nicely. 

The  carbons  are  held  in  place  b}^  double- 
bent strips  (A)  and  nuts  and  bolts  (B). 
The  movable  carbon  is  on  a car  or  carriage 
(C)  A^hich  runs  on  a track  (D)  2^4  inches 
wide  and  12^4  inches  long.  It  is  moved  by 
chain  (E)  which  passes  over  wheel  (F) 
and  hack  to  gear  box  (G)  and  is  moved  by 
crank  handle  (H).  By  moving  the  handle 
the  carbon  is  moved  slowly  and  enables  you 
to  keep  the  light  steady.  On  the  crank- 
handle  is  a brake  or  p.iwl  (1). 

The  drawing  shows  the  gears  clearly. 

The  stationary  carlron  is  raised  to  the 
level  of  the  movable  carbon  by  angle-bracket 
(J).  The  wires  arc  connected  to  the  frames 
by  binding  fjsts  (K)  and  are  separated  by 
space  (L). 

I have  had  good  success  with  this  light 
and  run  it  on  my  toy  transformer,  at  twenty- 


six  volts.  When  finished  I screwed  it  on  a of  other  interested  electrical  experimenters, 
board.  I am  a subscriber  to  your  magazine,  I will  send  you  a photograph  of  my  modell 
which  I like  very  much,  and  trust  you  will  as  soon  as  I get  it  printed  and  developed, 
publish  it  in  your  magazine  for  the  benefit  Contributed  by  EDGAR  KROEHLE. 


- • » vinu'iru  l/VJ, 

i^'-Wos^prs 


Fig  y 


A Clever  Experimental  Arc  Light  Built  From  Meccano  Toy  Parts.  The  Arc  Light  Was 
Successfully  Operated  From  a Toy  Transformer  on  26  Volts. 
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Photo  Above 
Shows  Opera- 
tive Electric- 
ally Welding 
Steel  Parts 
Together  at  a 
Tempera  ture 
of  3,500  De- 
grees Centi- 
grade, Equiva- 
lent to  . That 
of  the  Oxy- 
Acetyle  n e 
Flame. 

iilliiiiimimiiiiiiiiiiiiimiiimiiiini 

This  Shows  the 
Parts  of  the  New 
Electric  Arc 
Welding  Electrode 
Here  Described  in 
Detail.  The  Shield 
May  Be  Made  Much 
Larger  Where 
Heavy  Currents  Ari 
to  Be  Used,  Which  Often  Occurs 


j]  All  materials  used  in  constructing  the  arc 
I welding  clamp  illustrated  were  odds  and 
I'  ends  around  the  machine  shop  where  the 
device  is  used.  The  lirst  contrivance  was 
merely  a spring  clip,  which  would  often 
|i  slip  and  was  hard  to  adjust.  The  idea  of 
; improvement  produced  a somewhat  better 
and  safer  handle  which  was  developt  by 
degrees  into  the  one  here  shown,  which  is 
a time-saver  and  easy  to  operate. 

The  outer  hollow  tube  encloses  a solid 
rod  wdiich  comes  flush  with  the  hole  in  the 
end  of  the  rod.  A slight  twist  of  the  handle 
threads  the  solid  rod  up  tight  against  the 
welding  metal  rod,  which  is  threaded  thru 
the  hole.  Several  sizes  of  welding  rods  may 


Safety  Grip 
Welding  Toof 

WITH 

Automatic  GtAMP 


Drawing  at 
Right  Shows 
the  Wo  r k i n g 
Details  of  the 
Safety  Grip 
Electric  Weld- 
ing Tool,  with 
A u to  matic 
Clamp,  as  Built 
and  Used  by 
the  Author  with 
Success. 

The  fiber  shield  cuts  off  some  of  the  glare  distance  above  the  job  when  working,  so 
and  flying  particles  as  well  as  acting  as  an  that  the  operation  takes  place  within  the 
insulating  stand  when  laying  the  handle  magnetic  field.  With  adjustments  to  the 

current  the  spread  of  the  arc  may  be  cut 
down  to  a point  eliminating  much  of  the 
The  designers  of  this  tool  are  working  glare,  and  permitting  greater  accuracy  by 
up  an  idea  in  which  a magnetized  coil  with  the  operator. 


be  used  as  the  clamp  a hollow  core  is  attached  to  the  end  of  the 
engages  regardless  of  welder,  allowing  the  welding  rod  to  pass 
the  size  of  the  rod.  thru  the  core.  The  coil  will  be  a short 


Safety  Grip 
c Welding 
Tool  in  Actual 
Use,  Showing 
he  Fine 
R i g i d i ty 
and  Bal- 
ance of 
theTool. 


The 


Electr 


Battery  Espeias 


Some  years  ago,  the  writer  was  sent  out 
on  a hurry  call  to  repair  the  call-bell  sys- 
tem in  a nearby  small  manufacturing  es- 
: tablishment.  On  arriving  at  the  plant,  I 
' found  it  to  consist  of  two  rooms,  one  of 
which  served  as  office  and  shipping-room 
while  the  other  served  as  the  work-room 
ii:  or  shop.  Upon  making  myself  known  to 
I the  “boss”,  he  showed  me  a simple  return- 
lij  call  bell  system  between  the  office  and  the 
shop,  all  the  while  excitedly  explaining  that 
they  had  worked  perfectly  the  day  before, 
hut  which  showed  no  signs  of  life  at  that 
i moment.  Fastened  to  the  side  of  his  desk 
' was  a highly  polished  nickel-plated  buzzer 
i:  and  a very  fancy  brass  push-button.  Be- 
I ing  handy  to  them  I was  tempted  to  pry 
off  the  cover  of  the  buzzer  and  started  to 
do  so.  It  was  a tight  one,  for  it  took  two 
or  three  minutes  before  it  popt  off.  With 
the  cover  off — I found  the  “works”  of  the 
i buzzer  practically  “burned  out”.  Every- 


thing was  charred  and  blackened,  all  in- 
sulation having  entirely  disappeared.  Hav- 
ing received  a secret  clue  to  the  trouble  I 
removed  the  top  of  the  push-button  and 
found  the  contacts  frozen  together  so  hard 
as  to  make  it  almost  impossible  to  pry  them 
apart.  This  proved  the  clue  that  I had  al- 
ready found.  Going  out  into  the  shop  and 
examining  the  bell  and  button  on  that  end, 
I found  the  same  results.  My  mind  was 
now  made  up  and  I set  out  to  find  the  place 
where  the  bell  system  had  gotten  mixed 
with  the  lighting  lines.  Happening  to  look 
up  over  a work-bench  I saw  a box  contain- 
ing three  dry  cells.  A drop  light  with  sev- 
eral feet  of  extra  cord  hung  down  in  front 
of  this  box  and  the  extra  wire  was  neatly 
coiled  on  top  of  the  cells.  Climbing  up  on 
to  the  bench  I made  a close  examination, 
and  found  the  cord  to  be  bare  of  insulation 
in  a number  of  places — which  gave  it  the 
appearance  of  having  been  dragged  over 


something  rough.  Without  disturbing  it,  I 
made  an  investigation  of  the  battery  bind- 
ing posts  and  found  them  to  be  in  contact 
with  the  lamp  cord  at  two  of  the  bare 
places.  Of  course,  they  were  opposite  sides 
of  the  circuit. 

After  having  made  this  discovery,  I 
called  the  “boss”  and  explained  the  whys 
and  wherefors.  I had  to  explain  to  him 
also  why  a common  bell  or  buzzer  would 
not  operate  for  any  length  of  time  on  a 
110-volt  system.  It  is  needless  of  course  to 
say  that  the  lighting  circuit  was  out  of 
commission  and  had  to  be  “re-fused.”  New 
apparatus  was  installed  in  place  of  the 
burned  out  material  and  the  system  put 
into  operating  condition  again.  When  I 
reported  the  affair  to  the  “Old  Man”  he 
figured  it  out  as  a fine  joke  and  made  out 
his  bill  accordingly — which  was,  by  the 
way  promptly  paid. 

Contributed  by  W.  F.  PERRY. 
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flat-faced  with  the  angle  the  same  from  the 
hub  out,  the  width  of  each  blade  to  be 
one-ninth  of  the  diameter,  the  ends  to  be 
cut  off  diagonally,  about  45°,  so  that  the 
leading  edges  are  longer  than  the.  trailing 
edges.  Make  the  blades  as  thin  as  practi- 
cable and  round  off  the  back  of  wood  or 
cast  metal  blades  to  rneet  the  driving  face 
in  sharp  edges. 

If  you  want  to  get  more  push  out  of 
your  airplane  engine,  try  longer  blades  that 
reach  out  further  from  the  shaft  and  act 
on  a larger  weight  of  air.  This  will  re- 
duce propeller  slip,  which  is  a common 
source  of  loss  and  waste  power.  But,  if 
you  are  limited  in  diameter,  the  flat- faced 
design  advocated  here  will  give  better  re- 
sults than  any  you  have  had  and  allow  a 
"stick”  to  be  made  of  one  piece  of  wood. 

Ventilating  fans  are. fashionably  designed 
with  six  or  more  curiously  shaped  blades. 
It  takes  power  to  cut  the  air  up  like  that. 
Try  results  in  your  ventilator  with  a sim- 
ple, tw'o-b’.aded  propeller,  as  described  here, 
easily  made  of  hard  wood.  It  should  be 
enough  larger  than  the  casing  to  bring  the 
shorter  following  edges  of  the  blades  just 
in  the  opening.  You  will  get  more  air,  less 
noise  and  lower  power  bills. 

If  you  want  to  get  more  breeze  from 


The  Author's  Experiments  with  Various  Forms  of  Propeller  Blades  Intended  for  Use  as  your  16-inch  electric  fan,  take  off  all  but 

Fans  or  Airplane  Propellers,  Either  for  Models  or  Commercial  Machines,  Are  Outlined  in  the  two  opposite  blades,  trim  the  two  remain- 

Drawings  Above.  The  Author  Suggests  That  to  Get  More  “Push”  Out  of  an  Airpiane  En-  a wirlth  nf  one  and  thrpe-fniirtb« 

gine,  Longer  Blades  Which  Are  Out  Further  from  the  Shaft  and  Act  on  a Larger  Weight  jhg  ones  to  a wmm  oi. one  ana  mree  lourttis 
of  Air,  Should  Be  Used.  This  Will  Reduce  Propeller  "Slip,”  the  Common  Source  of  Loss,  inches,  and  cut  oft  the  blade,  ends  diagonal- 
ly to  an  angle  of  45°,  so  that  the  leading 

The  propeller  uses  the  reaction  of  the  equal  to  about  one-ninth  the  diameter,  gave  edges  are  longer.  Flatten  the  blades — that 
air  that  it  sends  astern  to  move  the  the  best  results.  And,  when  the  blades  is,  hammer  out  the  dishing^and  set  them 
airship  ahead.  The  propeller  thrust  were  cut  away  for  about  one-third  their  to  the  same  angle.  The  fan  will  now  run 
that  drives  the  airplane  is  obtained  by  length  from  the  center  of  the  hub  so  as  to  faster,  propel  more  air,  and  use  less  elec- 
forcing a column  of  air  tailward.  For  a look  like  paddles  on  flattened  spokes,  there  trie  current.  Or  set  the  two  trimmed  blades 
given  diameter  that  propeller  is  the  best  was  a small  further  gain.  to  a greater  angle — say  five  degrees  more, 

that  gets  the  most  push  out  of  its  engine.  Use  only  two  blades  when  the  blade  and  you  may  get  twice  the  air  for  the  origi- 

Likewise,  with  a given  size  of  electric  angle  is  less  than  30°,  and  make  the  blades  nal  coHsumption. 
motor  and  fan  guard  the  best  fan  turns  ' - 


out  the  greatest  bulk  of  air.  It  gets  the 
most  push  out  of  its  motor  which  you  feel 
as  breeze. 

Within  the  limits  of  my  experiments  to 
date,  the  simple  form  described  in  this  arti- 
cle proved  to  be  the  most  efficient.  It  is 
true  it  is  not  scientific  and  involved  in  ap- 
pearance, but  it  is  there  with  the  perform- 
ance. 

The  kind  of  blades  tested  had  flat,  true- 
screw  and  increase  pitch  or  hollow  driving 
faces  of  different  widths. 

Measurements  were  made  on  the  shaft 
of  an  electric  motor,  of  the  power  used,  the 
air  reaction  or  the  thrust  from  the  blades 
to  the  shaft,  and  the  pressure  on  a large 
plane  surface  of  the  air  current  generated. 
Thrust  and  wind  pressure  were  found  to 
be  proportional  as  would  be  expected. 

Exploring  the  air  movements  around  the 
blades  while  in  action  proves  the  air  flow 
to  be  rotating  before  it  reaches  the  blades. 
The  air  is  drawn  in  from  all  directions — 
even  radially  toward  the  tips — crossing  the 
blades  diagonally  and  leaves  in  a stream 
that  shows  a maximum  contraction  at  one 
or  two  diameters  distance.  All  of  which 
is  like  the  flow  of  water  from  an  orifice. 
An  orifice  located  at  the  trailing  edge  of 
the  blades  would  represent  it. 

A return  eddy  or  whirl  is  created  around 
the  air  column  close  to  the  hlade  tips.  This 
eddy  is  reduced  by  cutting  the  blade  tips 
off  diagonally  with  a marked  gain  in  effi- 
ciency. 

The  most  efficient  blades  were  those  that 
imparted  the  least  rotation  to  the  air,  and 
the  worst  were  those  that  caused  most  twist- 
ing opposite  the  hub. 

Most  of  my  fans  were  made  of  wood 
and  fined  and  trimmed  to  get  the  best  form 
for  that  type  of  face.  In  all  cases  a two- 
bladed  fan,  with  the  width  of  each  blade 


Analytic  Diagram  Showing  Direction  and  Scope  of  Various  Air  Currents,  Including  the]  '■ 
“Tip  Whorl”  and  “Hub  Eddy”  for  Rotating  Propeller  Blade.  Much  Can  Be  Gained  by  a? 
Little  Study  of  the  Science  of  Air  Propellers,  Whether  for  Fan  Blades  or  for  Airplanes, t 
as  There  Is  Entirely  Too  Much  Waste  at  the  Present  Time  in  Both  of  These  Types  ofj 

Propellers. 
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WHEN  we  are  told  to  do  or  make 
things  accurately,  we  cannot  hope 
to  know  what  the  real  meaning  of 
the  word  accuracy  is,  as  used  in 
the  great  machine  world,  which 
converts  raw  steel  into  everything  from  au- 
tomobiles, tractors,  threshing  machines, 
down  to  the  finest  instruments  used  in  the 
medical  field. 

Let  us  say  that  two  crankshafts  are  deliv- 
ered to  the  inspection  department  of  a ma- 
chine shop  of  a modern  American  factory. 


How  tfe©  MSc2f®E!m©tb®5f’D 

©scope  IPsi.'w®  ftlh© 

give  fairly  good  service  for  a few  months, 
or  a year.  But  the  tractor  that  is  built  to 
the  highest  standards  will  give  the  same  sat- 
isfactory service  year  after  year.  It  costs 
more  to  Iniild  these  machines,  but  the  time 
has  come  when  Americans  are  willing  to 


nized  as  the  standard  of  the  machine  world, 
are  today  far  too  crude  for  the  careful  ma- 
chinist. Measure  them  with  a micrometer 
that  shows  differences  to  thousandths  of  an 
inch  ; but  even  that  is  too  crude  for  the  sci- 
entist. Even  after  the  possibilities  of  the 
most  accurate  measuring  tools  are  exhausted 
he  will  still  insist  that  if  more  accurate 
measurements  were  possible  they  would 
show  differences.  So  that  machinists 
and  scientists  both  agree  that,  to  make  a 
certain  part  like  another,  is  and  probably 


Illustration  at  night  Shows 
Large  Size  Mieroineter  Being 
Used  to  Cal'per  or  Measure  Ac- 
curatdiy  in  Inches  a.id  Thou- 
sandths of  an  In.h.  the  Diam- 
eter of  an  Automobile  Engine 
Piston.  Such  Parts  Are  Usual- 
ly Ground  and  Polished  on  a 
Grinding  Machine  to  One-thou- 
sandth-inch or  Finer  Prec.sion. 
Instrument  Below  Can  Be  Used 
for  Testing  or  Measuring  in 
Thousandths  of  an  Inch,  the 
Accuracy  of  Curvature  on  Round 
Parts,  Etc. 


The  Machine  Shown  Above  ts  Known  as  the  ^‘Scleroscope** 
and  Is  Used  for  Testing  the  Hardness  of  Steel  or  Other  Metals 
by  the  Deg  ee  of  Rebound  of  a liny  Ball  of  Metal  This  Ball 
Is  Dropt  from  a Fixt  Height  to  the  Surface  of  the  Metal. 
Rebounding  Within  a_Gla$s  Tube  on_Which  Graduations  Are 


Photo  Below  Illustrates  Tool-maker 
Using  an  Internal  Micrometer  or  One 
Used  for  Measurtng  the  Distance  Be- 
tween Two  Surfaces.  Micrometers  Are 
Often  Provided  w th  a Vernier  Scale  so 
as  to  Read  in  Ten-thousandths  of  an 
Inch. 


Marked,  the  Reading  Being  Observed  Thru  a Magnifying  Glass.  ^ 


G a q e 
Thousands 
of  Which 
Were  Used 
During  the 
War  ip 
Turning 
Out  Stand- 
a r rl  i 7 e d 
M a c h i n e 
Parts  Ac- 
Clirafftiv. 


(I'To  all  appearances  they  are  as  near  alike 
I as  the  proverbial  two  peas  in  a pod.  Ordi- 
I nary  standards  of  measurement  reveal  not 
Ithe  slightest  difference  between  the  two 
shafts.  But  when  they  come  from  the  in- 
! spection  department  one  is  tagged  “O.  K.,” 
(the  other  is  marked  “Rejected.”  The  one, 
j measuring  up  to  the  exacting  standards  of 
1 perfection,  is  past  on  to  form  a part  in  the 
STonstruction  of  an  automobile  or  tractor — 
- the  other,  varying  from  the  first  in  degree 
ji  of  hardness  that  can  be  detected  only  by 
' wonderfully  accurate  tests,  or  varying  in 
measurement  a fraction  of  the  thickness  of 
a human  hair,  is  scrapt — barred  from  ever- 
taking  a useful  part  in  this  busy  world  of 
affairs,  fit  only  for  the  scrap-heap. 

WHY  ACCURACY  IS  ESSENTIAL  IN 
! MACHINERY. 

Why  all  this  accuracy?  Why  such  rigid 
1;  standards  of  inspection?  To  produce  a 
ki  tractor,  let  us  say,  that  will  give  maximum 
j;  service,  longest  life,  freedom  from  hreak- 
I age  and  delays.  Almost  any  tractor  will 


pay  for  the  better-built  machine.  And  an- 
other advantage  of  accuracy  in  manufactur- 
ing is  that  it  effects  standardisation , which 
enables  owners  of  the  machines  to  secure 
new  parts  when  needed  that  will  accurately 
replace  the  original  parts  of  the  machine. 

Making  parts  to  a standard  does  not  mean 
that  all  parts  are  made  to  a hair-breadth  ex- 
actness. One  fact  must  first  be  recognized 
— that  perfection  in  the  eyes  of  the  scientist 
is  impossible.  Take,  for  example,  the  piston 
of  a gasoline  motor.  The  design  requires 
that  this  shall  be  of  a certain  diameter.  The 
cylinder,  too,  must  have  a certain  bore,  and 
the  dimensions  of  cylinder  and  piston  shall 
allow  sufficient  clearance  to  permit  the  main- 
tenance of  an  oil  film  between  the  two.  But 
to  make  the  piston  the  exact  dimension  called 
for  is  impossible,  and  to  make  a second  pis- 
ton exactly  like  the  first  is  likewise  impossi- 
ble. Measure  the  two  with  a rule  and  they 
show  no  difference.  But  that  is  far  too 
crude  a method  for  even  the  roughest  work- 
man. Measure  them  with  calipers — still  no 
difference ; but  even  calipers,  long  recog- 
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always  will  remain  an  impossible  attainment. 

Every  part  may  vary  from  the  set  size, 
yet  some  vary  more  than  others.  Take,  for 
example,  a stove  lid.  If  you  break  one  you 
can  get  another  to  take  its  place.  It  may  be 
as  much  as  an  eighth  or  a quarter  of  an  inch 
larger  or  smaller,  yet  it  serves  all  practical 
purposes.  To  make  stove  lids  within  a thou- 
sandth of  an  inch  of  a standard  would  be 
more  costly,  and  no  useful  purpose  would 
be  served.  But  to  permit  an  eighth  of  an 
inch  variation  in  the  size  of  a piston  would 
he  a serious  error.  The  designer  of  a motor 
knows  that  to  permit  too  wide  variations 
from  the  standard  results  in  a motor  in 
which  the  parts  are  poorly  fitted,  causing 
excessive  wear,  vibration  and  strain,  break- 
age, undue  oil  and  fuel  consumption,  and 
other  evils.  Carrying  the  accuracy  too  far, 
however,  means  striving  for  an  end  that  is 
practically  unattainable  as  well  as  needless. 
But  in  the  design  of  such  machines  as  trac- 
tors and  motor  cars,  accuracy  is  carried  at 
present  to  the  farthest  practicable  limits, 
(Continued  on  t>age  926) 
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This  department  will  award  the  following  monthly  prizes:  First  prize,  $5.00;  second  prize,  $3.00;  third  prize,  $2.00.  -•«.  ; 

The  purpose  of  this  department  is  to  stimulate  experimenters  toward  accomplishing  new  things  with  old  apparatus  or  old  material,  and  for  the  most  ',h 
useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department  a monthly  series  of  prizes  will  be  awarded.  For  the  best  idea  i, 
submitted  a prize  of  $5.00  is  awarded;_for  the  second  best  idea  a $3.00  prize,  and  for  the  third  best  a prize  of  $2.00.  The  article  need  not  be  very 
elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the.  mechanical  drawings.  Use  only  one  side  of  sheet.  Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  .$5.00 

A HOME-MADE  ELECTRIC  HOT- 
PLATE 

Herewith  is  a diagram  showing  how  I 
made  an  electric  hot-plate.  The  heating 
element  is  composed  of  the  metal  from  the 
sta}'s  of  a Spirella  Corset.  Three  to  four 
of  the  stays  work  best  on  110  volts  alter- 
nating current.  The  drawing  is  to  scale,  the 
complete  hot-plate  measuring  8"  x 8".  The 
base  of  the  apparatus  is  made  of  rigid  as- 
bestos shingles.  They  are  easily  cut  to 
shape  with  a hack  saw.  Any  size  holes  may 
be  made  by  using  metal  drills.  At  each 
corner  of  the  base  is  placed  a porcelain  tube. 
Thru  the  tube  is  a bolt  which  serves  to  hold 
the  sheet  iron  grid  in  place.  The  grid  is 
made  from  sheet  iron  by  cutting  slits  in  the 
metal  and  bending  these  pieces  at  right 
angles  to  the  original  sheet.  This  makes 
a fine  support  for  utensils.  The  heating 
element  is  fastened  to  nails  or  rivets  which 
are  forced  thru  holes  in  the  asbestos  base. 


What  Is  More  Useful  Than  an  Electric  “Hot 
Plate”?  Here’s  How  to  Make  One. 


Complete  the  job  with  flexible  cord  and 
plug. 

Contributed  by  W.  W.  MONTANO. 


BUILDING  ELECTRO-MAGNETS 

The  magnet  core  is  best  made  of  soft 
wrought  iron  or  mild  machine  steel.  The 
outside  diameter  of  the  coil  should  rarely 
be  greater  than  three  times  the  diameter  of 
the  core;  in  other  words,  the  depth  of  the 
coil  should  be  appro.ximateIy  equivalent  to 
the  diameter  of  the  iron  core.  Enameled 
magnet  wire  gives  the  most  turns  in  a given 
space,  single  silk-covered  wire  the  next 
highest  number,  and  double  silk  next. 


SECOND  PRIZE,  $3.00 


MYSTIC-COLORED  SHADOW 
STAR 


By  means  of  an  interesting  experiment 
it  is  possible  to  show  that,  in  certain  circum- 
stances, a colored  shadow  can  be  obtained 


Arrangement  of  the  Apparatus  for  Producing  the 
Mystic-Colored  Shadow  Star — an  Unusual  Ex- 
periment. 


from  an  opaque  object.  In  the  first  place 
prepare  a box  formed  of  two  sheets  of  glass 
(one  red  and  the  other  green)  and  two 
pieces  of  black  pasteboard.  The  sides  of 
the  box  should  be  rather  taller  than  they 
are  wide  and  neither  a top  nor  a bottom  is 
required.  Where  there  is  any  difficulty  in 
getting  colored  glass  plain  sheets  can  be 
painted  with  the  varnish  dyes  so  widely  sold 
for  treating  hats,  etc.  In  this  way  very 
good  colored  glass  can  be  prepared  in  any 
shade.  The  box  might  be  of  any  convenient 
size ; a good  measurement  for  the  sides 
would  be  about  twelve  inches  wide  by  fif- 
teen inches  high.  Now,  from  another  piece 
of  black  pasteboard,  cut  out  a shape  similar 
to  that  shown  in  the  diagram.  This,  as  will 
be  seen,  is  exactly  half  of  an  eight  pointed 
star.  The  shape  is  fixt  with  an  adhesive 
to  a small  flat  piece  of  pasteboard  so  that 
it  is  held  in  a vertical  position. 

Place  the  box  on  a sheet  of  white  paper. 
Then  put  a lighted  candle  on  either  side 
near  to  the  glass.  Extinguish  all  other 
lights  in  the  room.  Altho  the  rays  of  the 
candles  pass  thru  the  colored  glass  the  light 
on  the  paper  floor  of  the  box  is  white. 
This  is  owing  to  the  fact  that  red  and  green 
are  complementary  colors. 

Put  the  shape  into  the  box  so  that  its 
flat  sides  face  the  glass  in  the  manner 
shown  in  the  diagram.  At  once  a most 
beautifully  colored  star  shadow  appears  on 
the  floor  of  the  box.  One  half  of  this  is 
green  and  the  other  half  red. 

Contributed  by  S.  LEONARD  BASTIN. 


Star  Cut  from  Cardboard,  to  Be  Mounted  in  the 
Center  of  the  Box  Shown  in  the  Figure  Above. 
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THIRD  PRIZE,  $2.00 


THE  “MAGIC  WAND” 


Herewith  is  a sketch  and  description  of  a 
“Magic  Wand”  that  will  lift  light  objects' 
and  drop  them  at  the  command  of  the  per- 
former. But,  mind  you,  this  cannot  change 
pictures  into  real  stuff. 

A cardboard  tube,  electro-magnet,  two 
fountain  pen  flashlight  batteries,  and  a 
small  push  button  are  all  that  is  required. 
The  sketch  is  so  simple  that  no  explana- 
tion is  necessary  for  its  construction.  If 
you  have  no  electro-magnet  a suitable  one 
can  be  made  as  detailed  in  the  sketch. 

The  objects  to  be  lifted  must  not  b71 
heavy,  and  for  cardboard  boxes,  etc.,  aj 
small  piece  of  thin  tin  must  be  glued  oij 
them  so  as  to  be  attracted  by  the  magnet. 

Contributed  by 

GILBERT  HENDERSON,  i 
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The  Magic  Wand  Here  Shown  Can  Be  Built  from] 
an  Old  Electro-Magnet  and  a Fountain  Pen  Flash- 
light Battery. 


NOVEL  TELEGRAPH  LINE 

In  these  expensive  times,  when  Old  Man! 
H.  C.  L.  frowns  with  disfavor  upon  any  at-1 
tempt  to  install  a telegraph  wire  line,  the] 


house  / 
mring 


.,-tc/ison  p/ug 
gamp  Cora 


Telegraph 
t set 


Telegraph  Practise  Sets  Can  Be  Operated  Nicely 
on  Household  Lighting  Circuits  if  the  Main  Switch 
Is  Opened. 


following  wrinkle  may  prove  of  use  to  thej 
“Bugs”  who  have  more  brains  than  money: 

Arrange  two  telegraph  or  buzzer  sets  as 
shown.  Then  disconnect  the  house  wiring 
from  the  lighting  circuit  by  opening  the  en- 
trance switch  or  unscrewing  the  fuse  plugs 
in  the  “cut-out.”  Then  you  can  attach  one 
of  the  sets  to  any  socket  in  the  house,  at-' 
tach  the  other  set  to  any  other  socket  in 
the  house,  and  “get  to  work !”  Practise  will 
have  to  be  confined  to  the  daylight  hours,-' 
when  the  lights  are  not  wanted. 

Contributed  by  THOS.  C.  MeVEAGH. 


How  to  Make  a Witches’  Cauldron  scissors,  you  may  even  essay  dancing  figures  (It  is  not  advisable  to  try  to  pour  it  off.) 

or  something  equally  artistic.  Do  not  make  For  this  you  need  only  a rubber  tube  about 
Get  a tin  pie-plate  and  place  it  in  the  them  too  large — an  inch  and  a half  in  eighteen  inches  long.  Fill  it  completely 
middle  of  the  floor  on  top  of  half  a dozen  height  is  about  right.  Now  wipe  the  fruit  with  water,  pinch  both  ends,  slip  one  end 

spools  placed  under  the  edge  at  equal  dis-  with  a cloth  moistened  in  a little  alcohol,  into  the  water  in  the  jar,  keep  the  other 

and  shellac  the  cut-out  figures  below  the  level  of  the  bottom  of  the  jar, 

firmly  and  smoothly  on  the  draining  into  the  sink.  When  you  release 

apples,  favoring  the  sides  which  your  fingers,  you’ll  be  surprised  how  easily 

you  think  will  get  the  most  light,  the  water  runs  up  hill  and  down  again. 

Some  care  will  have  to  be  ex-  Don’t  kink  the  tube ; keep  the  inside  end 

ercised  so  as  not  to  break  the  under  water,  keep  the  lower  (outside)  end 

apples  from  their  stems.  When  below  the  water  level.  Get  off  as  much 
the  paper  figures  are  quite  dry  water  as  you  can  without  disturbing  the 

and  show  no  signs  of  peeling  at  blue  sediment,  fill  the  jar  with  pure  water 

over  them  once  and  stir  everything  up  again  with  the  stick, 
of  shellac.  When  the  blue  precipitate  has  gone  to  the 


Arrangement  for  Safety  as  Well  as  for  Effect  in  Using  the 
“Witches’  Cauldron.” 


any  point,  go 
with  a light  coat 

This  will  effectually  prevent  dew  or  rain  bottom  again,  drain  off  the  top  water  as 


tances.  Pour  sand  or  gravel  on  the  pie- 
plate  until  about  half  full,  smooth  it  over  soaking  the  paper  off.  Little  remains  but  before,  add  more  fresh  water,  stir  and  let 
somewhat,  and  in  the  middle  set  the  top  of  “watchful  waiting.’’  Inspect  your  “prints”  settle.  Repeat  this  washing  process  ten 
an  empty  baking-powder  or  cocoa  can  like  every  day,  repairing  any  curling  which  may  times  after  you  can  no  longer  taste  anything 
a little  well.  Stick  a lot  of  stones  and  occur.  When  the  fruit  has  attained  a de-  in  the  water  above  the  blue  stuff, 
pebbles  in  the  sand  and  place  some  bigger  cided  color,  pick  and  soak  a few  minutes  Finally,  after  draining  off  the  water  for 

stones  on  the  floor  around  the  rim_  of  the  in  cold  water,  sponging  off  any  shellac  re-  the  last  time,  add  ammonia  water*  to  the 

pie-tin  in  order  to  hide  it.  maining  with  a little  alcohol.  You  will  blue  residue  little  by  little,  stirring  this 

Now  pour  some  wood  alcohol  into  the  find  a sharp  impression  of  your  paper  cut  time  with  a long  piece  of  glass  It  wdl 

little  tin  cup  an  inch  below  the  top,  stir  out  in  green  on  a yellow  or  red  background  slowly  dissolve  the  blue  mud  and  make  a 

a teaspoonful  of  boracic  or  as  the  case  may  be,  the  contrast  being  very  beautiful  deep  saffire  blue  solution. 


about 

boric  acid  (You’ll  find  this  powder  in  the  striking, 
medicine  chest).  Also  add  half  a teaspoon- 
ful of  salt  to  the  mixture.  Have  everyone 
seated  on  the  floor  around  the  cauldron, 
put  out  all  the  lights 
and  light  the  alcohol 
as  you  would  do  a 
lamp  or  gas  light. 

Don’t  be  afraid,  be- 
cause alcohol  never 
explodes  in  an  open 
dish ; but  don’t  for- 
get that  the  fire  is 
very  hot.  The  flames 
will  leap  up  several 


How  to  Write  Your  Autograph  on  Your  Fruit — Then  You  Will  Know  It. 


Pour  off  the  deep  blue  liquid  resulting  and 
hold  a piece  of  cot- 
ton in  it.  In  a very 
short  time  the  cot- 
ton in  the  liquid  will 
melt  like  snow  and 
disappear  complete- 
ly. Now  try  a piece 
of  unglazed  paper. 
It  will  dissolve  like 
sugar  in  hot  coffee. 
After  this,  try  a 
piece  of  linen  from 
an  old  handkerchief 
or  napkin.  Presto! 


inches  and  will  be  colored  a beautiful  apple  A Liquid  Which  Will  Dissolve  Cotton,  and  it  is  gone  I But  if  you  put  a piece  of 


green  and  bright  yellow.  The  light  will 
make  all  your  friends  look  so  ghastly  that 


Paper  or  Linen 


wool  or  silk  in  this  wonderful  solution. 


Fron,  the  d„,ggis,  or  eleCricin,..  g«  “'f 


you  will  s'carcely  know  them.  It  it  jr^t  the  three"‘ounces  oV'^some  of  tlTose "beautiful  Different  chemically  from 

i.1 £ — TLT^ii Blue  cotton,  paper  and  linen  of  the  vegetable 

kingdom. 


Aing  for  Halloween  and  ghost  stories,  ^ 

There  is  no  smell  and  on  y a very  little 

white  smoke  which  is  quite  harmless,  so  Dissolve  them  in  about  a quart  of 


that  iVip  ranlrlrnn  mav  bp  burned  indnnrs  v g.  .n  auuui  a i u i '(Household  ammonia  will  do  nicely,  provided 

that  the  cauldron  may  be  burned  mdoo  s water  m a glass  jar  or  vessel— a two  pure  and  clear  and  hasn’t  any  soap,  etc.,  in 


without  objectionable  fumes.  For  con- 
venience, however,  it  may  be  found  advis- 
able to  erect  the  whole  arrangement  on  a 
piece  of  sheet  metal  or  even  a board.  One  ^ 


it.  Anything  of  this  kind  can  be  detected  by 
. , , ■ . T letting  a spoonful  of  ammonia  evaporate  in  a 

clean  stick  from  time  to  time.  It  may  take  saucer  near  the  stove.  Pure  ammonia  solution 


quart  fruit  jar  is  convenient.  Stir  with  a 


a while,  even  overnight,  before  the  disappear  and  leave  nothing  behind. 

7,  • . , u j £ 11  crystals  are  all  gone,  especially  if  they  are 

thing  must  be  remembered  very  carefully,  , ^ Meanwhile  in  a ninf  fruit  inr  dis 

tb,^.  Af r„ h '^rge.  ivieaiiwhiie,  in  a pint  truit  jar,  dis- 
solve an  ounce  of  soda  lye  or  potash  lye 
(the  kind  used  for  making  soap),  stirring 
with  another  clean  stick,  and  afterwards 
screw  the  cover  on  until  the  blue  solution 
is  ready.  Then  slowly  pour  the  lye  solu 


tho : Never  pour  any  alcohol  into  the  cup 
zvhile  the  fire  is  burning. 

How  to  Print  Pictures  on  Apples, 
Tomatoes  or  Pumpkins. 


rrr 


If  possible,  select  apples  growing  on  the  tion  into  the  copper  solution,  stirring  all 
tree  and  of  a variety  which  is  known  to  the  while  with  a stick.  A very  pretty 
be  colored  (yellow  or  red)  when  ripe.  Pick  cloudy  light  blue  substance  will  immediately 
out  a dozen  or  so  which  are  easily  reached  be  formed  and  after  the  lye  is  all  in,  will 
and  have  developed  to  full  or  nearly  full  show  a tendency  gradually  to  settle  down 
size.  They  must,  however,  be  green,  or  to  the  bottom  of  the  jar.  Enough  Ive 
better,  just  beginning  to  show  a tinge  of  should  be  added  so  that  no  copper  sulfate 
color.  See  that  they  are  smooth  and  firm,  is  left  to  make  a more  or  less  clear  blue 
free  from  worm-holes,  and  firmly  attached  solution  above  the  blue  substance, 
by  the  stem.  Now  comes  a time  when  you  will  need 


Now  get  some  glazed  black  paper  or  the  patience  of  a real  chemist. 


some  of  that  black  paper  which  comes 
around  camera  plates  and  films,  and  cut  out 
any  silhouette  figures  which  suit  your  fancy 
such  as  a swastika  sign,  initial  letters,  etc. 


Blue  Material- 


When  the  blue  compound  has 
settled  as  far  as  it  will  go,  take 
off  the  water  above  it,  either  by  dipping  it 

off  very  carefully  with  a small  glass  or  siphoning  Off  the  Clear  Solution  to  Bo 


-•5iphon 


If  you  are  ambitious  and  clever  with  the  porcelain  cup  or  better  by  using  a siphon.  Used  in  Dissolving  Cotton  and  Linen 
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Upper  Left-hand  View  Shows  the  High  Frequency 
Dynamos  in  the  Transmission  Station  at  Nauen. 
It  Will  Be  Noted  How  Carefully  and  Artistically 
the  Apparatus  Is  Laid  Out  With  Inlaid  Rubber 
Floor  Mats  to  Protect  the  Attaches  From  Shock  When 
Touching  the  Machines  While  in  Operatioji.  In  the  Center  . 
of  This  View  Can  Be  Seen  a Centralized  Switch  for  Direct- 
ing the  Energy  From  Each  of  the  Dynamos  to  the  Con-‘ 
denser  and  Other  Power  Rooms. 


View  Above  at  |?ight  Shows  a Close-up  of  Some  of  the 
Inductance  Coils  Used  in  Tuning  the  Powerful  Trans- 
mitter at  the  Nauen  Station.  Note  How  the  Inductance 
Spirals,  Composed  of  Flat  Copper  Ribbon,  Are  Rigidly 
Mounted  on  Insulating  Frames,  Which  Are  in  Turn  Care- 
fully Supported  and  Insulated  on  Porcelain  Petticoat  In- 
sulators. 


View  at  Left  Gives  Some  Idea  of  the  Extreme  Care  With 
Which  the  High  Tension  Bus-bars  in  the  High  Tension 
Transmitting  Condenser  Room  Are  Arranged.  The  Con- 
denser Plates  Are  Immersed  in  Oil  in  Steel  Cases. 


IN  a recent  article  describing  the  great 
Nauen  wireless  installation,  a German 
journalist  says:  “Lessing  has  asserted 

that  to  him  it  seems  the  greatest  of  wonders 
that  true  wonders  become  everyday  affairs 
to  us  and  that  they  have  to  become  such.” 
Nauen,  he  says,  was  once  a wonder ; now 
it  is  a telegraph  station.  It  communicates 
with  the  other  great  stations  of  the  world 
and  is  now  in  public  service,  undertaking  to 
telegraph  or  transmit  messages  in  the  order 
in  which  they  are  received.  Its  construc- 
tion dates  back  to  1906,  when  the  original 
building  with  an  experimental  outfit  was 
erected,  and  it  is  said  that  in  those  days 
the  ear  drums  of  the  operators  suffered 
more  than  did  the  ether  on  account  of  the 
piercing  noise  produced  at  each  make  and 
break  of  the  key. 

At  present  it  is  claimed  that  the  great 
building  no  longer  covers  anything  experi- 
mental. It  no  longer  shelters  a laboratory, 
but  covers  a perfected  apparatus  for  pro- 
ducing ether  waves. 

The  irresideiit  of  the  German  republic 
sent  out  a wireless  message,  directed  “An 
Alle,”  which  means  “to  all.”  Two  hours 
past  and  answers  came  in  from  all  over 
the  world — Rio  de  Janiero,  Pekin,  Shang- 


hai, Santiago  in  Chili,  Java  and  from  any 
number  of  nearer  stations. 

The  question  is  then  asked  by  the  writer ; 
“Is  that  a wonder?”  and  he  illuminatingly 
adds  that  for  Nauen  it  is  no  wonder,  for 
such  is  only  its  daily  work. 

Nauen  has  to  take  care  of  10,000  wireless 
messages  monthly. 

The  great  Nauen  station  was  officially 
dedicated  on  September  29  in  the  presence 
of  a distinguished  company  of  engineers 
and  government  representatives,  among 
whom  was  Mr.  Ellis  Loring  Dresel,  United 
States  Commissioner  to  Berlin.  The  com- 
pany present  included  members  of  the 
American  Commission  as  well  as  represent- 
atives of  several  other  countries  and  news- 
paper reporters  from  American  and  Ger- 
man journals. 

The  President  of  the  German  republic, 
Ebert,  who  spoke  at  the  official  opening  and 
dedication  of  the  Nauen  station,  highly 
commended  the  builders  of  the  station  on 
their  skill  and  ingenuity.  The  design  of 
the  plant  involves  some  of  the  very  latest 
features  in  European  radio  developments. 
The  mast  and  aerial,  which  are  used  to 
communicate  with  the  Americas  and  which 
have  just  been  completed,  are  claimed  to  have 


a range  of  12,000  miles  and  a transmission' 
speed  of  seventy-five  words  per  minute.  |, 
A remarkable  and  interesting  feat  was,  L 
the  official  opening  of  radio  communication  E 
between  Buenos  Aires,  South  America,:  | 
which  was  inaugurated  with  the  transmis-  | 
sion  of  a message  from  the  Nauen  station,  a* 
addrest  to  President  Irigoyen.  _ .j  Ij 

The  three  accompanying  views , of  the  jj 
famous  Nauen  station  gives  some  idea  of  || 
the  magnitude  of  the  high-power  radio  1? 
apparatus  in  use.  The  upper  left-hand  view  f 
shows  the  high  frequency  dynamos  in  the  | 
transmission  power  room.  It  is  interesting  i 
to  note  how  carefully  and  accurately  all  of  f 
the  apparatus  is  arranged — whether  it  be  ! ; 
condensers,  inductances  or  the  dynamos  | ; 
themselves.  From  the  inlaid  rubber-covered 
floor  to  the  panelled  ceiling  above,  every-  i- 
thing  is  well  taken  care  of  both  artistically,  , , 
as  well  as  mechanically  and  electrically,  j, ' 
The  rubber-covered  ffoor  is  quite  essential  j 
to  safeguard  station  operatives  from  re-  i 
ceiving  severe  shocks  when  touching  some"*p 
of  the  machinery  which  may  be  highly-  h 
charged.  | 

An  excellent  specimen  of  high  tension’  h 
wiring  is  that  shown  in  the  lower  view.^  li 
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;View  of  Radio-Frequency  Room  at  Eilvese  Station,  Germany. 


The  Base  of  the  Aerial  Mast  is  Placed  on  a Gigantic  Insulator. 


The  accompanying  two  photographs 
show  an  interior  as  well  as  an  ex- 
terior view  of  the  powerful  German 
] radio  station  at  Eilvese,  near  Hanover. 

The  exterior  view  shows  the  foot  of  the 
ii  steel  mast  which  is  arranged  to  rest  with 
; its  triangular  point  on  a gigantic  insulator, 
j In  most  of  the  stations  ha\  ing  an  aerial 
jmast  constructed  on  this  principle,  the  steel 
jlmast  itself  is  used  as  part  of  the  antcnnje, 
which  is  permissible  as  will  be  seen  by 
the  fact  that  it  is  insulated  from  the  ground, 
owing  to  its  peculiar  construction  as  just 
; explained. 

Practically  all  large  stations  such  as  this 
j one,  use  a ground  in  the  form  of  a counter- 
i poise,  which  comprises  a series  of  copper 
wires,  connected  like  the  spokes  of  a wheel, 
directly  under  the  aerial  and  covering  a 
ij  similar  area  of  ground.  These  wires  are 
I all  connected  together  at  the  center,  which 
is  usually  at  a point  directly  under  the 
radio  station  building,  and  which  central 
connection  is  used  as  a ground  terminal. 
The  wires  are  invariably  buried  a foot  or 
two  in  the  ground  and  care  is  taken  to  se- 


cure damp  soil  and  if  dry,  it  is  soaked  with 
water  daily. 

The  interior  station  view  is  an  interesting 
one  as  it  shows  the  remarkable  care  with 
which  the  machines  have  been  arranged — • 
the  generators  shown  are  radio  frequency 
alternators  of  the  type  devised  by  Prof. 
Goldschmidt.  The  Goldschmidt  alternator 
has  met  with  great  respect  on  the  part  of 
radio  experts  in  Europe,  but  it  has  given 
way  to  a much  simpler  and  more  easily 
built  machine  known  as  the  Alexanderson 
alternator  in  this  country. 

The  difficulties  met  with  in  operating  the 
Goldschmidt  alternator,  which  produces  a 
very  high  frequency  current  of  50,000  cycles 
per  second  or  more,  are  principally  the 
very  high  speed  at  which  it  is  operated — and 
particularly  the  extremely  small  clearance 
between  the  rotor  and  the  stator,  which 
means  that  the  rotor  has  to  be  very  ac- 
curately mounted  and  balanced  on  its  shaft 
so  as  not  to  hit  the  field  and  destroy  or 
injure  the  machine  as  it  rotates.  The 
American  naval  experts  at  the  Tuckerton, 
N.  J.,  station  during  the  war,  found  that 


it  was  quite  difficult  to  keep  the  machine  in 
perfect  tune,  owing  to  slight  yet  readily  per- 
ceptible changes  in  the  speed,  and  the  cor- 
responding changes  required  in  the  tuning 
condensers  and  other  apparatus  with  which 
the  Goldschmidt  alternator  is  equipt. 

The  Goldschmidt  machine  as  it  was  built 
in  the  German  factory  is  a very  fine  piece 
of  workmanship.  In  fact,  it  was  said  at 
the  time  when  the  first  machines  were 
turned  out,  that  they,  marked  a new  exacti- 
tude in  machine  construction.  The  clear- 
ance between  the  rotor  and  the  stator  was 
so  slight  that  a piece  of  ordinary  writing- 
paper  could  just  be  placed  between  the  ro- 
tating and  fi.xed  memljers. 

Some  idea  of  the  ingenuity  and  skill  ex- 
ercised in  building  one  of  these  machines 
can  be  imagined  when  it  is  realized  that 
the  rotating  member  weighs  several  tons, 
and  rotates  at  several  thousand  revolutions 
per  minute.  A good  illustration  is  to 
imagine  a machine  almost  as  intricate  as  a 
fine  watch,  with  its  rotating  parts  magnified 
10,000  times  in  mass. 


Bailer"©  Son  a Radii©  EntUhiuEsiast 


The  accompanying  photograph  shows 
Jack  Baker,  only  son  of  Secretary  of  War 
and  Mrs.  Baker,  with 
his  radio -equipt  bi- 
cycle. 

Master  Baker  has  a 
radio  outfit  placed  on 
his  “bike,"  and  while 
riding  about  Wash- 
ington he  receives 
messages  fro  m Ar- 
lington and  other 
radio  stations.  He  re- 
cently stated  that  he 
intends  rigging  up  a 
transmitting  set  so 
that  he  can  communi- 
cate w'ith  his  home 
while  riding  about 
town. 

Automobile  and  bi- 
cycle radio  st.ations 
have  slowly  but  surely 
come  more  to  the 
front  in  the  past  few 
years  than  was  ever 
thought  possible  by 
the  early  workers  in 
radio  telegraphy, 
t which  is  due  of  course 
to  the  greatly  im- 
proved detail  in  the 
apparatus,  and  partic- 
ularly to  the  rapid 
strides  made  in  the 


development  of  the  vacuum 
it  is  possible  to  procure  a 


Youthful  Son  of  Secretary  of  War  Baker,  With  His  Bicycle  Radio  Set. 


tube.  Today  having  a pedigree  as  long  as  your  arm,  and 
vacuum  tube  for  special  compact  radio  sets,  either 

transmitting  or  receiv- 
ing, there  are  avail- 
able vacuum  tubes  as 
small  as  one-half  inch 
in  diameter  by  one 
and  one-quarter  inch 
in  length. 

Some  few  years  ago 
radio  experimenters 
endeavored  to  put 
transmitting  sets  on 
their  bicycles  or  auto- 
mobiles, but  they  had 
to  make  arrangements 
for  carting  along  a 
formidable  and 
weighty  pack  of  in- 
struments, including 
at  least  one-half  dozen 
heavy  dry  cells  and  a 
spark  coil  giving  at 
least  a one-inch  spark, 
besides  condensers, 
helices  and  other  ap- 
paratus, which  all  had 
to  be  designed  of  suf- 
ficient size  to  give  a 
good  spacing  between 
the  turns  in  order  to 
withstand  the  high 
voltage  employed. 

All  this  is  now 
happily  changed. 
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New  Precision  Wavemeter  Designed  for  the  Use  of  Students  and 
Engineers  Who  Desire  the  Highest  Accuracy  in  Making  Various  Wave- 
length, Inductance  and  Frequency  Measurements.  This  Wavemeter 
Comprises  a Very  Accurate  Plate  Condenser  as  Well  as  an  Inductance 
and  a Thermo-galvanometer.  No  Buzzers  or  Other  Paraphernalia  are 
Included  in  the  Circuits;  Thus  Providing  an  Instrument  Having  a 
Minimum  of  Leads  and  Permitting  Their  Resistance  to  be  Made 
Negligibly  Small.  Range  Is  75  to  24,000  Meters. 


View  Above  Shows  the  Fine  Workmanship  on  New  American  Built 
Precision  Condenser.  This  Condenser  is  Suitable  for  All  Kinds  of 
Radio  Work,  and  Particularly  for  High  Class  Receiving  Sets  and 
Various  Radio  Measurements.  It  is  Provided  With  Two  Finely 
Graduated  Dials  of  the.  Highest  Accuracy,  and  the  Slightest  Move- 
ments of  the  Rotary  Plates  can  be  Effected  by  Means  of  the  Worm 
Wheel  and  Gear  Shown,  the  Worm  Being  Turned  by  the  Insulated 
Handle  Shown  at  the  Extreme  Right. 


CONDENSERS  used  as  standards 
and  for  precision  measurements 
must  have  many  features  not  usu- 
ally found  in  ordinary  laboratory 
condensers.  For  variable  stand- 
ards it  is  essential  that  the  plates  be  suf- 
ficiently rigid  and  well  spaced  so  that 
handling  of  the  condenser  will  not  cause 
a change  in  capacitance.  It  is  not  alone 
sufficient  that  the  power  factor  be  low  but 
it  is  also  important  that  the  dielectric 
losses  be  substantially  constant  through- 
out the  entire  range  of  the  condenser. 

The  precision  condenser  is  not  intended 
for  use  as  an  ordinary  laboratory  experi- 
mental condenser,  but  rather  for  those 
places  where  precision  is  essential.  In  its 
design  the  mechanical  as  well  as  the  elec- 
trical features  have  received  special  at- 
tention. There  are  two  sets  of  substantial 
semi-circular  aluminum  plates  with  wide 
spacing.  The  steel  shaft  runs  in  brass 
cone  bearings,  which  are  positively  locked 
in  position.  After  assembly  of  the  entire 
condenser  the  shaft  is  rotated  for  several 
hours  to  insure  its  perfect  alignment  and 
the  wearing  in  of  the  bearings. 

The  rotary  plates  are  turned  by  a worm 
and  gear,  thus  permitting  fine  control. 
The  worm  is  held  by  spring  tension  in 
position  against  the  gear  to  prevent  back- 
lash due  to  wear.  This  is  the  same  method 
used  in  accurate  dividing  engines.  The 
rotation  test  referred  to  above  includes  the 
worm  and  gear  so  that  they  are  well  worn 
into  place  before  the  condenser  is  ac- 
cepted. Attached  to  the  main  shaft  is  a 
scale,  180  degrees  of  which  are  divided 
into  twenty-five  equal  parts.  To  the  worm 
shaft  is  attached  a second  scale  the  cir- 
cumference of  which  is  divided  into  100 
equal  parts.  Since  one  complete  turn  of 
the  worm  shaft  moves  the  main  scale 
through  one  division,  the  position  of  the 
rotary  plates  may  be  read  directly  to  one 
part  in  2500.  As  the  divisions  on  the  sub- 
scale are  placed  1/16  inch  apart  it  is  pos- 
sible to  estimate  easily  to  fifths. 

Since  there  is  only  a small  amount  of 
solid  dielectric  used  in  the  entire  condenser, 
and  since  this  dielectric  is  carefully  se- 
lected, and  is  all  placed  in  a weak  electro- 


static field,  the  power  factor  is  very,  low, 
being  approximately"  .01  per  cent,  at  a 
capacitance  of  1500  micromicrofarads.  As 
the  dielectric  is  not  in  the  direct  field  of 
the  rotary  plates  it  is  not  influenced  by 
their  position.  Thus  the  dielectric  losses 
remain  nearly  constant  throughout  the  en- 
tire range  of  the  condenser.  This  is  a 
particularly  valuable  feature  in  measure- 
ment of  the  properties  of  dielectrics.  It 
permits  the  assumption  that  the  condenser 
is  equivalent  to  two  parallel  condensers, 
one  of  which  is  fi.xed  and  has  all  the  losses 
and  the  other  variable  and  has  no  losses. 
This  condenser  is  adapted  for  use  with  po- 
tentials up  to  1000  volts.  With  each  con- 
denser is  a calibration  table  giving  the  cali- 
bration with  an  accuracy  of  .01  per  cent, 
for  twenty-six  points. 
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The  case  is  of  polished  mahogany  and  is 
lined  with  a copper  shield  grounded  to  the 
rotary  plates.  A ^-inch  aluminum  plate 
finished  in  a permanent  crystalline  black 
forms  the  condenser  top.  Other  metal  parts 
are  finished  in  polished  nickel.  The  top  is 


fitted  with  a carrying  handle.  In  order 
that  the  condenser  may  be  kept  free  from  <t 
dust  the  two  scales-  are  read  through  glass 
windows  set  into  the  aluminum  top.  A 
hard  rubber  rotating  handlo  extends  into  < 
the  box  and  engages  the  worm  shaft. 

Remarkably  Accurate  Wavemeter 

Similar  in  general  design  to  the  Precision 
Condenser  is  the  new  Precision  Wavemeter 
here  illustrated.  Accuracy  and  permanence  ; 
of  calibration  are  cardinal  feaures  of  this 
instrument.  To  insure  this  accuracy  under 
all  conditions  no  extra  circuits  such  as  a 
buzzer  or  detector  are  incorporated  in  the 
wavemeter.  There  is  but  one  circuit,  the 
calibrated  oscillating  circuit,  which  consists  ' 
of  a condenser,  inductance,  and  thermo- 
galvanometer. Such  an  arrangement  re- 
quires a minimum  of  leads'  and  permits 
their  resistance  to  be  made  negligibly 
small. 

The  condenser  is  the  precision  condenser  ; 
previously  described,  with  a capacitance  of 
1500  micromicrofarads.  The  low  losses  of 
this  condenser  permit  the  obtaining  of  a 
very  sharp  resonance  point.  The  scale  ar-  ' 
rangement,  consisting  of  a primary  scale  1 
and  a sub-scale,  is  the  same  as  used  on  the  ' 
precision  condenser.  This  arrangement  ; 
permits  a direct  reading  of  capacitance  to  : 
one  part  in  2500.  When  measuring  the 
wave-length  of  a vacuum  tube  or  other  un- 
damped oscillating  circuit,  it  is  possible  to  ' 
determine  the  resonance  point  to  better  than  i 
one-half  a division  on  the  sub-scale  which 
is  equivalent  in  wave-length  to  one  part 
in  10,000. 

The  inductance  coils  are  wound  with 
stranded  wire  with  the  separate  strands 
insulated  from  each  other.  Five  coils  are  - 
furnished  covering  a range  of  from  seventy- 
five  meters  to  24,000  meters  with  a good  - 
overlap  between  coils. 

Resonance  is  indicated  by  means  of  a 
Weston  thermo-galvanometer  mounted  in 
the  top  of  the  condenser  case. 

Wave-length  data  is  furnished  for 
twenty-four  points  with  each  of  the  five 
coils.  Capacitance  data  is  furnished  for 
twenty-six  points  on  the  condenser. 
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IT  is  a curious  fact  that  English,  French, 
Italian  and  German  radio  engineers  who 
are  hampered  more  or  less  by  stringent 
radio  laws  should  be  so  far  ahead'  in 
that  branch  of  radio  devoted  to  the 
transmission  of  illustrations  by  means  of 
j-adio  waves  than  we  Americans  who  are 
blest  with  more  generous  and  certainly 
broader  radio  laws  and  regulations. 

Paradoxical  as  it  may  seem,  our  apparent 
lack  of  interest -is  probably  due  to  these 
Letter  laws  of  ours  which  are  so  broad  in 
rcomparison  to  those  of  European  countries 
that  we  are  indolently  laying  back,  as  it- 
were,  imbued  rvith  the  spirit  of  laissez  fairc. 
We  may  say  to  ourselves,  “Let  others  look 
into  the  matter ; we  have  our  hands  full 
at  present  with  VT  transmission  of  both 
speech  and  telegraphic  signals ; we  are  not 
ready  for  radio  photography ; when  the 
time  comes  we  shall  look  into  the  matter.” 
This  philosophy,  if  so  it  be,  and  if  ttie 
writer  is  right  in  assuming  it  to  be  the 
present  state  of  mind  of  our  radio  research 
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.which,  tho  still  in  the' laboratory): give  great 
promise . of  emerging  intd  the  commercial 
field,  particularly  that  having  to  do  with 
the  transference  of  international  news 
items. 

THE  WIRE  METHOD. 

Many  of  us,  when  the  subject  of  radio 
photography  is  mentioned,  naturally  enough 
will  ask  what  has  been  done  in  the  matter 
of  first  developing  the  land  wire  system  of 
telephotography.  The  statement  may  be 


expanses  of  water.  Naturally  enough,  we 
think  of  the  submarine  cable,  but  here  we 
are  met  with  still  greater  undesirable  ca- 
pacity effects.  It  is  said  of  the  cable  that 
the  electrostatic  capacity  of  one  mile  of  its 
length  is  equal  to  the  capacity  of  20  miles 
of  overhead  wire.  This  large  capacity  effect 
of  the  cable  jretards  the  transmitted  impulses 
of  energy  to  such  an  extent  as  to  consider- 
ably reduce  operating  speed.  Thus,  telepho- 
tographic distance-experiments  with  the  ca- 
ble are  so  much  reduced  as  to  be  unworthy 
of  serious  efforts  in  that  direction. 

With  what  has  been  previously  said,  and 
judging  from  present  indications,  it  is  both 
timely  and  logical  that  attention  should  be 
directed  to  the  employment  of  radio  as  a 
medium  for  the  transference  of  energy 
needed  to  transmit  impulses  corresponding 
to  the  black-and-white  variety  of  shadings 
of  a •photograph  or  other  illustration.  Since 
great  distances  would  seem  to  be  the  goal 
toward  which  telephotography  would  strive 
in  order  to  become  useful  and  practical. 
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This  Diagram  Shows  Some  of  the  interesting  Details  of  the  Martir)  System  for  Transmitting  Photographs,  Drawings,  or  Script  by  Radio. 
This  Diagram  Shows  t'le  “Receiving”  as  Well  as  the  “Transmitting”  Apparatus.  The  Photograph  Is  Prepared  in  the  Form  of  a Cross 
Lined  Metal  Plate  or  Cylinder  Over  Which  a Stylus  Passes,  as  Seen.  The  Successive  Impulses  Are  Transmitted  by  Radio  Waves  and  When 
Received,  They  Are  Caused  to  Act  Upon  a Sensitive  Electro- Magnetic  Shutter  Arrangement,  in  Such  a Manner  That  the  Picture  Is  Re- 
constructed, Dot  by  Dot,  so  as  to  Cc.use  Light  and  Dark  Shades  to  be  Imprest  Upon  a Sensitive  Photographic  Film  in  the  Identical  Order 

of  Their  Original  Transmission. 


men,  would  seem  to  be  decidedly  an  unhappy 
one.  While  we  are  thus  browsing  on  the 
hillside  of  this  branch  of  radio,  our  Euro- 
pean contemporaries  are  making  such  rapid 
strides  that  some  fine  day  in  the  near  future 
we  shall  find  ourselves  in  the  proverbial 
role  of  the  hare  whose  cocksureness  over 
his  adversary,  the  turtle,  caused  his  defeat 
in  the  matter  of  a simple  race  which  he 
could  easily  have  won  had  he  been  less  sure 
of  himself. 

These  remarks  are  not  idle  jesting.  There 
is  hardly  a foreign  technical  paper  reach- 
ing this  country  which  does  not  mention 
some  new  development  or  some  new  appli- 
ance slowly  but  surely  paving  the  way  to 
ultimately  successful  and  commercially  prac- 
tical radio  photography.  Let  us,  therefore, 
be  on  our  guard,  as  there  are  today  several 
foreign  experimenters  systematically  per- 
fecting some  already  excellent  methods 


made  that  until  such  time  as  this  system 
is  a practical  one  in  the  sense  that  wire 
telegraphy  and  telephony  are,  there  is  no 
advantage  to  be  gained  by  trying  to  apply 
the  method  to  the  less  concrete  and  certainly 
more  elusive  Hertziair  waves  when  so  lit- 
tle is  known  about  the  early  wire  system. 
This  may  be  answered  in  the  following 
manner : 

In  the  present  methods  of  quick  and  cer- 
tain mail  deliveries  accomplisht  by  fast 
transcontinental  trains  and  by  still  faster 
airplanes,  there  can  be  no  great  advantage 
in  devising  a somewhat  sluggish  system  of 
telephotography  applicable  for  short  dis- 
tances only.  The  use  of  long  wires,  on 
the  other  hand,  those  of  1,000  miles  or  more, 
involves  the  undesirable  encountering  of  ca- 
pacity and  inductive  effects.  The  exchange 
of  illustrations,  therefore,  is  more  needed 
between  distant  nations  separated  by  great 
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an  accurate  and  dependable  radio  method 
should  turn  out  to  be  much  more  economical 
and  speedier  than  telephotography  as  ap- 
plied to  regular  land  lines  and  cables. 

From  the  above  it  must  not  be  inferred 
that  the  transmission  of  photographs  thru 
the  medium  of  electrical  conductors  is  not 
a practicable  thing.  During  the  past  few 
years,  and  particularly  before  the  great  war, 
excellent  results  were  obtained  by  wire  over 
distances  slightly  exceeding  400  miles  and 
by  submarine  cables,  such  as  the  one  con- 
necting London  and  Paris.  In  these  experi- 
ments speed  reduction  on  account  of  line 
capacity  was  greatly  overcome  by  the  use 
of  special  apparatus ; but,  after  all,  it  is 
a question  whether  ultimate  results  warrant 
further  research  with  line  systems  when 
radio  offers  considerably  better  inducements. 
Thus  we  proceed  to  radio  photography 
{Continued  on  page  932) 


Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency 
of  the  apparatus.  To  increase  the  interest  of  this  department  we  make  it  a lule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of^^the  owner. 
Dark  photos  preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  “Honorable  Mention.”  Address 
the  Editor,  “With  the  Amateurs”  Dept. 
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which  are  used  in  compounding  photographic  formulae. 

The  chemical  apparatus  consists  of  the  usual  flasks, 
beakers,  etc.,  also  a desiccator,  Liebig  condenser,  copper 
retort  for  oxygen,  wash  bottles,  crucibles,  a horn  pan 
balance  and  a platform  balance  with  metric  weights  up 
to  one  kilo. 

The  electrical  apparatus  comprises  a Toepler-Holtz 
static  machine  with  accessories,  which  is  run  by  a small 
water  motor  shown  in  one  of  the  photos.  I also  have 
a 110-volt  D.C.  generator,  several 
small  motors  and  generators,  in- 
duction coils,  an  Oudin  coil  and 
other  odds  and  ends  of  every  de- 
scription. I perform  many  phys- 
ical and  chernical  experiments,  in- 
cluding simple  chemical  analysis. 

One  photo  shows  a corner  of 
my  workshop,  containing  a small 
lathe  and  grinder  with  counter- 
shaft. I have  a small  D.C.  gen- 
erator (not  shown),  which  is  also 
belted  from  the  countershaft.  I 
use  this  lathe  mostly  for  woodturning  and  polishing. 

I have  spent  many  enjoyable  hours  in  my  laboratory  and 
workshop  with  the  help  of  the  Science  and  Invention  maga- 
zine, and  the  usual  text  books. — Gilbert  Carter,  Box  330, 
New  Hartford,  Conn. 


The  three  accompanying  photographs  are  views  of  my 
electrical  and  chemical  “lab,’’  my  workshop  and  my 
radio  apparatus  which  I desire  to  put  into  the  con- 
test. The  chemical  cabinet  contains  about  one  hundred  and 
fifty  chemicals,  including  acids,  salts  and  reagents,  many  of 
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The  photos  herewith  show  my  chemical  and  electric 
“labs;”  also  my  “study”  at  my  home  in  Lincoln,  Ne- 
braska. At  present  my  chemical  “lab”  is  of  the  great- 
est interest,  as  I have  recently  performed  some  exciting 
experiments — you  know,  explosions,  etc. 

I have  a good  variety  of  chemicals  and  apparatus,  including 
some  balances  which  are  accurate  to  a fraction  of  a grain,  also 
a microscope,  which  comes  in  handy  in  analytical  work. 

My  electrical  “lab”  boasts  of  a complete  receiving  outfit, 
with  which  I can  catch  Arlington,  Key  West  and  other  equally 
large  stations. 

By  getting  “wireless  time”  I am  able  to  keep  all  of  the  clocks  in  my 
house  correct.  A Brandes  2000-ohm  head  set,  a Murdock  variable 
condenser,  a fixt  condenser  which  I constructed  myself,  and  a 3,500 
meter  loose  coupler  receiving  transformer  make  up  my  receiving  outfit. 

I also  have  a small  sending  outfit.  Some  of  my  other  junk  consists  of  motors, 
buzzers,  bells,  electro-magnets,  a telephone  receiver  and  transmitter,  numerous 
batteries,  many  sizes  of  wire,  part  of  an  automobile  ignition  system,  a Morse  tele- 
graph key  and  sounder,  a couple  of  spark  coils,  an  electric  fan  and  other  materials, 
favorites  with  “bugs”  like  myself. — Raymond  McCormick,  1238  “P”  Street,  Lin- 
coln, Nebraska. 
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Recent  accounts  of  the  great  loss 
of  life  in  hotel  fires  remind  ns  that 
more  and  better  protection  should 
- be  given  guests  stopping  at  up-to- 
i date  hostelries,  and  proper  safe- 

,[  guards  for  use  in  case  of  sudden  danger 
should  be  provided.  While  the  law  requires 
all  public  buildings  to  maintain  fire  escapes 
and  to  display  notices  or  red  instruction 
I signs  and  lights  in  the  hallways  leading  to 
the  exits  yet  on  close  observation  it  will 
be  seen  that  the  system  now  in  use  is  far 
from  safe  and  satisfactory, 
j I have  in  mind  several  prominent  hotels 
of  the  most  modern  type  boasting  of  their 
I fire-proof  construction,  but  such  protection 
as  provided  is  only  good  so  far  as  it  can 
be  used  properly  and  quickly  in  case  of 
urgent  need. 

How  many  travelers  ever  give  passing 
notice  to  the  location  and  operation  of  fire 
'escapes  upon  renting  their  rooms?  I believe 
it  is  safe  to  say  not  one  in  a hundred  knows 
how  to  get  out  in  case  of  fire,  because  they 
i only  think  of  such  catastrophes  when  the 
great  danger  knocks  on  their  own  door,  at 
( which  time  they  usually  lose  control  of 
themselves' and  many  perish,  if  the  fire  is 
of  a serious  nature. 

I For  this  reason,  if  for  no  other,  an  im- 
provement in  fire  protection  for  hotels  is 
I greatly  needed.  An  improvement  or  device 
to  think  for  the  thoughtless  could  be  used 
I with  great  saving  in  life  and  property. 

!i  In  each  room,  secured  to  the  wall  in  plain 
'view,  should  be  established  a small  Electric 
Fire  Guide  operated  from  the  office  down- 
ij  stairs  to  warn  the  guests  of  fire  individually 
and  to  give  them  easily  understood  direc- 
tions how  to  save  themselves,  which  way 
to  go,  where  to  go,  how  to  get  out  and 
when  to  go ! 

The  mechanical  construction  of  this  device 


would  be  simple  and  the  device  itself  could 
be  easily  manufactured.  The  Fire  Guide 
could  be  made  of  an  oblong  metal  box  with 
a small  red  light  and  a bell  enclosed,  and 
the  front  part  of  the  box  would  be  of  glass, 
with  words  of  direction  and  instruction 
painted  thereon. 

Wires  from  each  guide  box  would  con- 
nect to  the  control  board  downstairs  in  the 
lobby.  In  case,  of  danger  the  operator 
throws  on  the  master  switch  which  im- 
mediately lights  all  the  red  lights  in  each 
guide  box  and  rings  the  warning  bells.  The 
guests,  of  course,  are  awakened  gently  by 
the  persistent,  yet  not  exciting  alarm,  and 
read  the  direction  on  the  illuminated  guide 
box  which  is  plainly  visible. 

Having  the  instructions  directly  before 
them  while'  dressing,  enables  the  mind  to 
grasp  the  facts  firmly  and  thereby  remember 


details  of  escape.  Travelers  learning  of  the 
hotels  with  such  thoughtful  protection  for 


themselves  and  families  would  prefer  to 
patronize  this  kind,  even  tho  such  installa- 
tion might  necessitate  slightly  higher  rates 
of  accommodation  than  hotels  without  it. 


Automatic  Phonograph  Winder 

If  you  own  a man-wound  phonograph, 
you  will  readily  appreciate  the  significance 
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For  Those  Who  Smoke,  the 
Present  Suggestion  for  an 
Improved  Cigarette  and 
Cigar  Holder  Will  be  of  In- 
terest, It  is  Well  Known 
That  Lip  Cancer  Has  Often 
Been  Caused  by  the  Hot 
Cigar  Holder  or  Pipe  Stem 
Held  in  the  Mouth,  and 
Not  Only  is  This  Objection 
Overcome  in  Mr.  Hobson’s 
Suggestion  Shown  in  the 
Accompanying  Illustration, 
but  He  Has  Also  Provided 
a Nicotine  Trap,  Which  to 
Function  Properly  Should 
be  Cleaned  Thoroly  and 

Frequently  of  Course.  Cer- 
tain It  is  That  There  is  a 
Small  Fortune  Awaiting  the 
Man  Who  Will  Invent  Some- 
thing Real  New  and  Thoroly 
Efficient  in  the  Line  of 

Smokers’  Supplies. 
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and  importance  of  this  suggestion  for  an 
improvement  to  utilize  the  metal  lid  sup- 
port of  the  modern  phonograph  to  wind 
the  spring  automatically,  as  you  raise  and 
lower  the  lid  after  playing. 

When  a person  stops  to  consider  the 
enormous  amount  of  cranking  required  to 
obtain  pleasant  music  from  the  machine 

that  talks,  it  will  be  seen  the  cranking  is 
more  in  evidence  than  the  music.  The 

spring  of  the  machine  must  be  wound  suffi- 
ciently each  time  to  run  the  record  around 
against  the  needle  fast  enough  to  repro- 
duce the  music  record  on  the  disc. 

My  idea  is  simply  this:  to  do  away  with 
the  unsightly  crank  altogether,  and  in  place 
of  it,  to  arrange  the  metal  cover  support 
so  as  to  wind  the  spring  half  way  as  the  lid 
is  raised,  to  change  the  records,  and  then 
to  \vind  it  completely  when  the  cover  is 


Why  Not  Make  the  Phonograph  Lid  in  Its  Ris- 
ing and  Falling  Motion,  Performed  After  Playing 
Each  Record,  Wind  Up  the  Spring  Motor  Driv- 
ing the  Turn-Table? 


Mr.  Hobson  Here 
Illustrates  and  De- 
scribes in  the  Ac- 
companying D i s- 
course,  a Most 
Invaluable  Improve- 
ment in  Our  Hotel 
Service,  Especially 
When  It  Comes  to 
Conflagrations.  Any- 
one Who  Has  Ever 
Been  Caught  in  a 
Hotel  Fire  Will  Ap- 
preciate the  Fact 
That  We  Really  Need 
Something  Better 
Than  the  Present 
System.  Mr.  Hobson 
Suggests  an  Electric 
Fire  Alarm  Signal 
and  Bell  to  be  Placed 
in  Each  Room,  So 
That  by  Turning  a 
Single  Switch  at  the 
Clerk’s  Desk,  All  of 
the  Signs  Will  Light 
Up  and  the  Bells 
Start  Ringing.  The 
Signs  Indicate  in 
Which  Direction  the 
Guest  Should  Turn 
to  Locate  the  Near- 
est Fire-Escape. 


connected  to  the  phonograph  spring  and  the 
metal  cover  support  would  so  enlarge  the 
ratio  that  the  distance  required  for  the 
cover  support  to  travel  would  only  be  of 
such  length  as  the  present  machine  lid 
travels  when  raised  and  lowered. 

The  illustration  will  make  my  idea 
clearer.  Undoubtedly  an  improvement  of 
this  class  would  meet  with  instant  favor 
both  with  the  manufacturer  and  the  phono- 
graph public,  because  of  its  convenient  and 
novel  features. 

Improved  Cigarette  Holder 

Anatomists  maintain  that  the  harmful 
effects  of  cigarette  smoking  come  from  in- 
haling the  hot  smoke  containing  nicotine  in 
(^Continued  on  page  912) 
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lowered.  This  construction  would  not  be 
complicated,  as  a proper  placing  of  gears 
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PATENTS 


Pipe  Mirror. 

(No.  1'349,276.  Issued  to  Harry  J. 
Hays.) 

Here  is  a clever  adjustment  to  a 
pipe  so  that  the  smoker  has  abso- 


Combination  Salt  and  Pepper 
Shaker. 

(No.  1,349,795.  Issued  to  Otto  M. 

Vogel.) 

This  is  an  improved  combination 
shaker  whereby  it  is  not  necessary 
to  close  one  or  the  other  of  the 
apertures  in  order  to  allow  the  salt 
and  pepper  to  be  shaken  out.  In 
the  head  of  the  shaker  are  a num- 
ber of  baffle  plates  directed  down- 
ward to  the  openings  so  as  to  form 
a grid  wall.  When  the  shaker  is 
tipt  toward  one  side,  the  vanes  there 
allow  the  salt,  for  instance,  to  flow 
out  freely,  but  the  baffle  plates  in 
the  adjacent  compartment  will  be 


in  a simple  yet  ingenious  manner, 
and  he  makes  the  device  adaptable 
to  every  kind  of  gate  dam.  The 
method  of  operation  is  quite  simple. 
A valve  is  employed  which  moves 


lute  mental  control  of  the  smoking 
condition  of  the  tobacco.  Iri  the 
daytime,  he  is  ablo-  to  do  this  by 
watching  the  smoke,  but  is  denied 
this  pleasure  at  night.  The  in- 
ventor, therefore,  has  placed  a 
guard  on  the  pipe,  the  surface  of 
which  is  properly  mirrored  and  so 
arranged  that  the  glow  of  the  burn- 
ing tobacco  will  be  conveyed  to  the 
eye  of  the  user.  At  the  same  time, 
this  guard  prevents  the  wind  from 
affecting  the  proper  burning  of  the 
tobacco  when  automobiling  or  sail- 
ing a boat. 


Foot  Warmer. 

(No.  1,348,506.  Issued  to  Jose  A. 

Mata.) 

There  are  several  new  improve- 
ments in  this  foot  warmer,  which  is 
provided  primarily  to  be  used  in 
bed.  It  consists  of  a reflector  or 
shade  so  adapted  to  reflect  heat  rays 
coming  from  the  lamp  and  at  the 
same  time  protects  bed  clothing  from 
coming  in  direct  contact  with  the 
heated  lamp,  preventing  in  this  way 
spontaneous  combustion  of  the  bed 


up  and  down  in  a sleeve  and  the 
projection  of  which  either  causes 
the  water  to  operate  directly  on  a 
mechanism  to  open  the  gate  or 
closes  _ a water  port,  allowing  the 
gate  in  that  way  to  close  itself 
whenever  the  head  has  again  been 
reduced  to  a proper  level.  Due  to 
the  counterweights  on  this  valve, 
the  device  can  be  set  for  any  pre- 
determined waterhead  or  pressure, 
and  when  once  set  requires  no  fur- 
ther attention. 


Detection  of  Low  Frequency 
Impulses. 

(No.  1,348,825.  Issued  to  Reginald 
A.  Fessenden.) 

A clever  device  for  the  detection 
of  low  frequency  impulses  is  the 
subject  of  this  patent.  It  employs 
a commutator  such  as  used  for 
rectifying  alternating  currents,  to 
which  brushes  are  connected  lead- 
ing from  an  oscillator.  Another  set 
of  brushes  are  connected  to  a Wes- 
ton microammeter.  Because  of  the 
toothed  character  of  the  commu^ 
tator  and  the  arrangement  of  the 
brushes  each  brush  engages  first  one 
element  and  then  the  other,  as  can 
be  seen  from  the  diagram.  When 
the  oscillator  is  placed  in  the  water 
and  low  frequency  impulses  ap- 
proach it,  a low  frequency  electric 
current  is  generated,  particularly 


Current  Motor. 

(No.  1,346,285.  Issued  to  Thomas 
H.  Walker.) 

Here  is  a rather  clever  device 
which  can  be  used  wherever  there 
is  a flow  of  water  and  it  is  de- 
sirable to  pump  the  same  to  any 
great  distance.  The  motor  is  so 
aranged  that  a series  of  paddle- 
buckets  fall  downward  into  the 


inclined  upwardly  thereby  prevent- 
ing the  flow  of  pepper.  The  cap  is 
detachable,  so  that  the  shaker  can 
be  filled,  and  ample  provision  has 
been  made  to  prevent  a mixture  of 
the  internal  contents. 


clothing.  A pull-chain  socket  for 
the  lamp  is  employed,  the  pull  of 
which  is  connected  to  a sort  of 
pedal  so  that  the  person  lying  in 
l)ed  can^  by  pressing  on  the  pedal, 
automatically  turn  the  lamp  on  or 
off  and  thus  regulate  the  heat  com- 
ing from  same. 

Vaccine  Injector. 

(No.  1,347,622.  Issued  to  Arthur 
E.  Deininger.) 

This  invention  will  make  it  much 
easier  to  vaccinate  many  head  of 
stock  without  necessitating  the  re- 
loading of  the  instrument  after  each 
injection.  It  consists  of  a maga- 
zine wherein  lie  a plurality  of  vac- 
cine tablets.  When  the  spring 
plunger  is  pulled  backward  one  tab- 
let automatically  drops  into  the 
ejector.  Upon  pulling  the  trigger 
after  the  needle  has  been  pusht 


Self-Protecting  Condenser. 

(No.  1,350,010.  Issued  to  William 
Dubilier.) 

This  patent,  issued  to  the  well- 
known  inventor,  resides  in  a con- 
denser of  such  construction  that, 
upon  subjection  to  an  abnormal 
electrical  condition  or  pressure,  it 
protects  itself  after  puncture.  The 
arrangement  of  the  plates  and  di- 
electrics are  the  same  as  in  the 
ordinary  condenser,  except  that  the 


when  a submarine  is  in  or  near  the 
vicinity.  The  speed  of  the  motor- 
driven  commutator  is  then  regu- 
lated by  a field  rheostat,  which  is 
adjusted  to  the  motor  thru  a reduc- 
ing gear  which  shifts  the  resistance 
of  the  rheostat  slowly  so  as  to  vary 
the  speed  of  the  motor  from  its 
lowest  range— -about  one  turn  in  10 
seconds — to  its  maximum  speed  of 
20  turns  a second.  At  some  one 
speed  the  revolution  of  the  com- 
mutator will  be  such  as  to  com- 
mutate the  low  frequency  impulses 
generated  by  the  submarine  and  give 
a rectified  and  easily  readable  indi- 
cation on  the  microammeter. 


water  where,  due  to  the  current, 
they  are  caused  to  rotate  and  at 
the  same  time  automatically  fill 
with  water.  Rising  upward,  they 
are  lifted  by  a circular  track  which 
rises  from  the  river  or  stream. 


Combined  Generator  and 
Pump. 

(No.  1,349,397.  Issued  to  Harry 
Randolph  Van  Deventer.) 


1 1 

j]  an  automatic  trip  opens  the  water 
outlet  and  allows  the  water  .from 
the  paddle-bucket  to  flow  through  a 
trough,  whence  it  is  conveyed  to 
the  distant  point  by  means  of  suit- 

\ [ 

able  piping  arrangements. 

f — ^ 

Electric  Darning  Ball. 

(No.  1,349,979.  Issued  to  Lucinda 
Ritter. 1 

1 

under  the  animal’s  skin,  a tablet  is 
automatically  shot  into  the  proper 
position.  In  the  handle  of  this 
vaccine  injector  a space  is  provided 
wherein  a number  of  bottles  of  vac- 
cine tablets  may  be  kept.  The  in- 
stant that  the  magazine  is  empty  an 
automatic  device  prevents  resetting 
of  the  trigger,  and  the  operator  then 
knows  that  the  pistol  is  empty  and 
needs  reloading. 


tinfoil  is  preferably  in  intimate  con- 
tact with  mica  sheets  and  held  there 
by  insulating  wax  or  some  adhesive. 
The  tinfoil  has  a thickness  of  about 
.00025  of  an  inch  and  the  interven- 
ing mica  sheet  is  about  3 mils  in 
thickness.  When  the  mica  becomes 
punctured  by  an  abnormal  voltage 
stress,  it  causes  a flow  of  current 
between  two  adjacent  tinfoil  sheets. 
The  heat  produced  is  sufficient  to 
cause  this  tinfoil  to  melt  or  vapor- 
ize for  a considerable  margin  around 
the  aperture  until  a condition  is 
reached  which  prevents  the  passage 
of  electrical  energy  thru  the  aper- 
ture because  of  too  large  a distance 
between  the  two  tinfoil  plates. 


Automatic  Dam  Gate. 

(No.  1,344,043.  Issued  to  Joel  De 
Witt  Justin.) 

In  this  invention  the  patentee 
uses  the  water  head  pressure  to 
automatically  operate  the  dam  gates 


This  is  a 
rather  clever 
imp  rovement 
on  grand- 
mother’s  darn- 
ing ball  with 
the  modern 
scientific  touch 
to  it.  It  con- 
sists of  a tubular 
flash  light  casing, 
the  glass  lens  of 
which  is  concave  so 
that  when  the  ob- 
ject to  be  darned 
is  stretched  across 
the  end  of  the  cas- 
ing, a space  will  be 
provided  for  the 
ready  passage  of 
the  needle.  The 
light  from  the  lamp 
shining  thru  the  ar- 
ticle materially  fa- 
cilitates the  darning 
operation. 


This  machine  has  a rotor  so  de- 
signed that  not  alone  will  it  gen- 
erate a current,  which  when  con- 
trolled by  a suitable  interrupter 
mechanism  mounted  in  the  casing 
will  produce  a suitable  potential  for 
the  spark  plugs  of  the  gas  motor, 
but  also  because  of  the  peculiar  con- 
struction of  the  rotor  it  will  act 
as  a centrifugal  force  pump,  caus- 
ing a circulation  of  oil  which  will 
lubricate  both  the  generator  and  the 
engine.  The  generating  coil  is  re- 
mote from  the  rotor  of  the  pump 
but  housed  .in  the  same  casing.  The 
invention  promises  to  do  away  with 
the  extra  pumps  now  being  applied 
to  gas-driven  vehicles. 


886 


Probably  Sea-Sick. — “Father,  what  does 
a volcano  do  with  its  lava?”  asked  Teddy. 

“Give  it  up,”  replied  the  long  suffering 
one. 

“That’s  right,”  said  Teddy. 

— Harry  L.  Moody. 


All  the  Same  to  Jupiter. — Professor  of 
Astronomy  : “How  many  moons  has  the 
planet  Jupiter?” 

Student;  “Seven.” 

Prof.  : “Enumerate  them.” 

Student:  “One,  two,  three,  four,  five, 

six,  seven!” — Harry  L.  Moody. 

En-Lightened. — Thin  : “I’ve  discovered 
that  the  heavy  end  of  a match  is  the  light 
end.”  ^ 

Thick;  “What  do  you  mean?” 

Thin  ; “Strike  one  and  you  will  see.” 

— J.  Lawrence  Bartley. 


Gone  to  Seeds. 

— Someone  went 
into  a seed  store 
and  asked  the 
new  clerk  for 
some  sweet  po- 
tato seeds.  He 
hunted  all  over 
the  store  and  fi- 
nally appealed  to 
the  boss,  who  ex- 
plained that  he 
was  being  made 
fun  of.  A few 
days  after  a lady  came  in  and  asked  for 
some  bird-seed. 

“Aw,  go  on,”  grinned  the  clerk ; “you 
can’t  fool  me ! Birds  is  hatched  from  eggs.” 
— Edward  J.  Rife. 


A Non-Conductor. — Superintendent  to 
applicant  for  a position ; 

“What  is  your  name?” 

“Wood,  sir.” 

“You  want  to  be  appointed  conductor?” 
“Yes,  sir.” 

“Can’t  take  you,  my  man.” 

“Why  not?” 

“Because  electrical  experts  say  that 
wood  is  a poor  conductor.” — No  Name. 


Where  Did  He 
Expect  to  Wake 

Up? — A surgeon 
was  performing 
an  operation  on 
a patient  -when  a 
fire  started  in  a 
warehouse  across 
the  street,  illum- 
inating the  whole 
operating  room. 
Having  finished, 
the  doctor  said 
to  the  nurse : “I 
think  the  patient  is  coming  to ; you  had 
better  pull  down  the  shade.  I don’t  want 
him  to  think  that  the  operation  hasn’t  been 
a success  !” — M.  Goldberg. 


Same  Here! — The  scientific  man  was 
looking  for  information  for  his  “facts  and 
figures”  notes.  “How  many  people  work  in 
your  office?”  he  asked  the  president  of  a 
large  corporation. 

“Oh,”  said  the  president,  “I  should  say, 
at  a rough  guess,  about  two-thirds  of  them.” 
• — J.  Kent  Smith. 


She  Didn’t  “Ring”  Off!— “ How  about 
that  telephone  girl  who  married  for  love?” 
“The  line’s  still  busy.” 

“What  do  you  mean?” 

“She’s  doing  the  family  washing.” 

— Elmer  Edwards. 
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I FIRST  PRIZE  $3,00  | 

And  the  Milk,  | 
Too,  “Turned”  | 
— V i s i t o r : I 
“Don’t  you  ever  | 
use  e 1 e c t r i c I 
milkers?”  | 

Farmer ; “Not  | 
any  more.  We  | 
never  could  re-  | 
member  to  shut  | 
’em  off,  a n d I 
they  turned  the  | 
I cows  inside  out.” — E.  McAvoy.  | 

=iiHiiiiNiiiiiiiiimiiiiimiiimniiiiiiimiimiiiiiiiiiiiiiiiiinimiiiiimiiiMniiiMiiiiimiiiiiminiiiiiiiiiMiiiiiimiiir. 

We  Knew  Something  Was  Loose! — 

“Who  was  the  first  bookkeeper?” 

“Can’t  imagine.” 

“Why,  Eve  was  the  first  bookkeeper, 
when  she  introduced  the  loose-leaf  system.” 
— Harry  Humbertson. 


“Henry”  Should  Get  Wise  to  This! — 

Ad  in  Journal  of  A.  M.  A. : 

Married  man  to  milk  and  drive  Ford. 
IVrite  F.  J.  B.,  721. — Vivian  Gluson. 


How  About  Honeydew? — “When  does 
grass  become  wet  with  dew?”  asked  the 
professor. 

“In  dew  time,”  was  the  answer  from  a 
pert  freshman. — No  Name. 
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y/f  LL  jokes  accepted  and  pub- 
lisht  here  are  paid  for  at 
the  rate  of  one  dollar  each, 
besides  the  first  price  of  three  dol- 
lars for  the  best  joke  submitted  each 
month.  In  the  event  that  two  peo- 
ple send  in  the  same  joke  so  as  to 
“tie”  for  the  price,  then  the  sum  of 
three  dollars  in  cash  will  be  paid  to 
each  one. 
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Inventors!  Wanted  : Typewriter — 
Manicure  Attachment.  — “I’m  sorry  I 
asked  the  girl  to  clean  the  typewriter.  She 
took  fifteen  minutes  to  clean  the  type  and 
two  hours  to  manicure  her  finger-nails 
afterwards.” — Y.  Fishman. 


From  The  Caledon  Press. — For 

sale,  cheap — small  Evinrude  Boat  Motor ; 
owner  no  further  use. — Wire  L76,  this 
office. — K.  McLean, 

Caledon,  C.  P.,  South  Africa. 

The  Graft  of  These  “Grafting”  Jokes! 

— First  Boy;  “My  father  grafted  an  apple 
tree  on  a pinetree.” 

Second  Boy ; “And  what  fruit  does  it 
bear  ?” 

First  Boy  : “Pineapples,  of  course.” 

— Ronald  Jones. 

Thermal  Effi- 
ciency. — “It  is 
said  that  paper 
can  be  used  ef- 
ficiently in  keep- 
i n g people 
warm.” 

“That’s  so.  I 
remember  a note 
of  mine  that  kept 
me  in  a sweat 
for  thirty  days !” 

— Abe  Jackson. 


A (W)Hopper.  — Professor  (discussing 
organic  and  inorganic  kingdoms):  “Now, 
if  I should  shut  my  eyes — so — and  drop  my 
head — so — and  remain  still  you  would  say 
I was  a clod.  But  I move,  I leap.  Then 
what  do  you  call  me?” 

Bright  Pupil : “A  Clodhopper,  sir.” 

— No  Name. 


Nor  Indigestion! — Jimmy;  “Father,  why 
do  we  belch?” 

Father : “Because  there  is  gas  in  our 
stomachs.” 

Jimmy;  “Huh!  Balloons  have  gas  in 
them  and  they  don’t  belch.” 

Father : “That’s  because  they  have  no 
stomach.” — Noah  ill.  Thompson. 


Quite  Plane. — Smiles : “To  what  ail- 
ment are  aviators  most  susceptible?” 

Miles  : “Oh — er — falling  sickness,  I sup- 
pose.” 

Smiles  : “No  ! Plane  dropsy.” 

— H.  D.  Collins. 


Help  Wanted! 

— An  East  In- 
dia station-mas- 
ter  had  been 
cautioned  to  do 
nothing  without 
instructions. 

That  probably 
accounted  for  his 
sending  the  fol- 
lowing message : 

“Superintendent’s  Office,  Calcutta. 

“Tiger  on  platform  eating  conductor. 
Please  wire  instructions.” — D.  Sheriff,  Jr. 


Back-Fired. — ^When  the  clock  struck  “12” 
the  other  night  father  came  to  the  head  of 
the  stairway  and  in  a rather  loud  tone  of 
voice  said : 

“Young  man,  is  your  ‘self  starter’  out  of 
order  tonight?” 

“It  doesn’t  matter,”  retorted  the  young 
man,  “as  long  as  there’s  a crank  in  the 
house.” — Robert  Friend. 


When  East  Is  “Yeast.” — Scientist,  ask- 
ing his  daughter,  who  is  taking  cooking 
lessons : 

“Magnesia,  why  does  the  sun  rise  in  the 
east?” 

Magnesia,  thinking  of  her  cooking : “Be- 
cause yeast  makes  everything  rise.” 

— Adolph  F.  Lonk. 


He  Felt  Like 
30  Cents. — -Goat : 
“Notice  any 
change  in  me?” 
X-ray:  “No; 
why?” 

Goat ; “I  just 
swallowed  thirty 
cents.” 

— Cariey  Connor. 


Must  Have  Been  Joke  Editor! — An 

editor  at  a dinner-table  being  asked  if 
he  would  take  some  pudding,  replied  in  a 
fit  of  abstraction : “Owing  to  lack  of  space, 
we  are  unable  to  find  room  for  it  at  pres- 
ent.”— E.  E.  Newcomb. 


And  Is  Infinitive. — Teacher  to  young 
miss — “Parse  the  word  kiss.” 

Y.  M. — “This  word  is  a noun,  but  is 
usually  used  as  a conjunction.  It  is  never 
declined,  and  more  common  than  proper. 
It  is  not  very  singular,  in  that  it  is  usually 
used  in  the  plural.  It  agrees  with  me.” 

— H.  F.  Hyson. 
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The  “Oracle’’  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be  answered 
here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht.  Rules  under  which 
questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written  in  ink,  no 
penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this  department  can- 
not be  answered  by  mail  free  of  charge. 

4.  If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  _ for  each  question.  If  the  questions  entail  considerable  research 
work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions  are  answered. 


Automobile  Storage  Battery 

(1068)  Thomas  H.  McGuire,  Long  Beach, 
California,  inquires  of  this  Department: 

Q.  1.  If  it  is  good  practice  to  charge  a storage 
battery  frequently,  say  a little  each  day,  instead 
of  charging  it  fully  all  at  one  time. 

A.  1.  It  has  been  the  “Oracle”  editor’s  ex- 
perience in  storage  battery  charging  that  it  does 
no  harm  to  keep  the  battery  charged  up  to  a 
fairly  even  rate  by  giving  it  frequent  short 
charges,  and  that  is  the  method  frequently  fol- 
lowed in  general  practice.  Whenever  the  bat- 
tery electrolyte  falls  to  a certain  minimum  value, 
the  battery  is  given  a charge,  and  this  may  be  two 
to  three  times  weekly,  more  or  less,  depending 
upon  the  load  put  on  to  it.  Occasionally,  it^  is 
well  to  discharge  a battery  down  to  a fair  mini- 
mum value,  according  to  the  best  authorities,  at 
least  for  lead  plate  cells.  However,  in  support  of 
your  idea  as^  to  frequent  charging,  we  have  the 
modern  ignition  battery  of  large  size,  fitted  in 
the  motor-car  of  today,  which  is  kept  in  a state 
of  constant  charge  automatically,  by  means  of  an 
automatic  charging  cut-out  or  relay  and  a dynamo 
driven  by  the  engine.  Here  the  lead  plate  stor- 
age battery  is  charged  constantly,  or  whenever 
it  needs  recharging,  periodically. 

We  do  not  know  who  makes  the  small  electric 
runabout  used  at  the  Panama  Exhibition  which 
you  speak  of,  but  undoubtedly  you  can  obtain 
the  address  of  a manufacturer  of  a similar  vehicle, 
by  communicating  with  the  General  Electric  Co., 
Schenectady,  N.  Y.  We  do  not  see  any  reason 
why  a small  motor  vehicle,  if  built  light  enough, 
could  not  be  propelled  by  a “Smith”  motor-wheel, 
as  you  state,  and  we  have  recently  seen  a light 
buckboard  operated  with  a Smith  motor-wheel, 
put  behind  the  vehicle  (the  buckboard  being  fitted 
with  four  bicycle  wheels),  running  along  the 
country  road  at  a speed  of  nearly  twelve  miles  an 
hour  and  carrying  two  passengers. 


Resistance  for  Given  Voltage  Drop 

(1069)  John  L.  Murphy,  507  Fifth  Avenue, 
New  York  City,  asks  for  method  of  figuring  re- 
sistance to  step  down  110  volts  D.C.  to  any  poten- 
tial desired. 

A.  1.  The  data  you  request  on  voltage  changes 
has  not  been  thorough  enough  inasmuch  as  you 
did  not  give  us  the  amperage  you  desire. 

We  are  herewith  giving  you  an  example  by 
means  of  which  you  can  figure  out  the  voltage 
obtained  and  the  number  of  lamps  necessary  for 
any  problem  you  may  have.  First,  we  will  quote 
Ohm’s  law. 

Suppose  we  desire  8 volts;  but  you  have  not 
told  us  the  amperage  you  need.  Let  us  assume 
this  is  to  be  4 amperes.  Then  we  use  this  for- 
mula in  which  E is  equal  to  the  voltage  drop. 
R equals  E divided  by  C.  110  V.  minus  8 is 
equal  to  102,  which  is  the  residual  voltage  drop. 
Substituting  in  the  above  formula  we  get  102  di- 
vided by  4 = 25.5,  or  the  resistance  in  ohms  nec- 
essary to  be  inserted  to  give  us  8 volts  and  4 
amps.  This  means  that  four  1-amp  lamps  joined 
in  parallel  may  be  inserted  into  the  circuit.  These 
lamps  should  give  a resistance  of  25.5.  Four  100- 
watt  lamps  will  answer  very  nicely  for  this  pur- 
pose. 

From  the  above  data,  we  believe  you  can  easily 
figure  out  the  remaining  voltage  changes  which 
you  desire. 


Data  for  Building  100-Volt,  25-Cycle, 
1-KW  Radio  Transformer 

(1070)  Alfred  A.  Reiser,  Buffalo,  N.  Y.,  in- 
quires of  the  “Oracle”: 

Q.  1.  Please  give  construction  data  for  build- 
ing a step-up  high  tension  radio  transformer 
suitable  for  use  on  110-volt,  25-cycle  alternating 
current  circuit,  as  well  as  the  dimensions  of  a 
suitable  glass  plate  condenser  to  be  connected 
across  the  secondary  of  this  transformer. 

A.  1.  We  give  herewith  the  data  you  desire 
on  the  transformer  in  question.  The  laminated 


or  annealed  sheet-iron  core  should  measure  15 
inches  by  8^  inches,  outside  dimensions;  each  leg 
of  the  rectangular  closed  core  measuring  2% 
inches  by  2%  inches  in  section. 

The  primary  winding  should  comprise  344 
turns  of  No.  11  B.  & S.  gage,  double  cotton- 
covered  magnet  wire,  wound  in  even  layers  along 
one  of  the  longer  legs  of  the  core.  Before  wind- 
ing on  the  primary  coil,  the  iron  core  should  be 
insulated  with  six  layers  of  oiled  linen.  Taps 
may  be  brought  out  from  each  100  turns,  so  as 
to  give  adjustability  in  controlling  the  transformer 
output. 

The  secondary  coil  is  wound  with  No.  32  double 
cotton-covered,  copper  magnet  wire,  formed  in 
pies  or  sections  J4  inch  thick,  each  pie  having  a 
radial  coil  depth  of  about  2V2  inches;  i.e..  actual 
wire  depth.  The  secondary  comprises  38,664  turns 
in  all,  and  by  finding  the  mean  radius  and  diame- 
ter of  one  turn,  you  can  readily  compute  the  total 
feet  of  wire  and  in  turn  the  weight  required,  by 
consulting  any  electrical  catalog  or  wire  tables 
given  in  text-books. 

The  secondary  potential  with  all  primary  turns 
cut  in,  will  be  12,300  volts;  with  300  primary 
turns  the  voltage  will  be  14,176  volts,  and  with 
but  200  primary  turns  cut  in,  the  secondary  po- 
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I ARTICLES  WANTED!!!  | 

I There  is  at  the  present  time  an  excellent  | 
I opportunity  for  writers  of  semi-technical,  | 
I popular  scientific  articles  and  stories,  as  we  | 
I are  publishing  more  material  of  a popular  | 
I nature  each  month.  Stories  should  be  as  | 
I snappy  as  possible  and  should  have  well-  | 
I rounded  plots  and  characters.  They  should  | 
I of  course  revolve  around  a scientific,  elec-  | 
I trical  or  radio  focal  point,  to  prove  available  | 
I for  the  columns  of  “Science  and  Invention.”  | 
I Good  rates  are  paid  on  publication  for  stories  | 
I accepted  and  publisht,  and  usually  2,500  to  | 
I 3,000  words  are  sufficient.  We  also  desire  | 
I short  write-ups  with  clear  photographs  on  | 
I new  scientific,  electrical  and  radio  subjects.  | 
I Address  all  manuscripts  to  the  Editor,  “Sci-  | 
I ence  and  Invention,”  233  Fulton  Street,  New  | 
I York  City.  | 



tential  will  be  21,265.  The  glass  plate  condenser 
suitable  for  connection  across  the  secondary 
winding  of  this  transformer  should  have  a capacity 
of  .15  microfarad.  You  will  find  full  details, 
together  with  graphic  curves  showing  the  proper 
capacity  for  various  voltage  and  kilowatt  ratings 
and  the  area  of  glass  plate  and  tin  foil  surfaces 
required,  given  in  the  book  entitled  “The  How  and 
Why  of  Radio  Apparatus.” 

There  is  no  use  in  giving  the  exact  size  of  con- 
denser here,  as  we  do  not  know  what  size  glass 
you  want  to  use,  nor  what  kind  of  glass,  the  di- 
electric constant  varying  for  different  grades  of 
glass.  The  approximate  capacity  in  microfarads 
for  unit  areas  of  common  glass_  are  as  follows: 
For  each  1 square  inch  of  ^ inch  thickness  of 
glass  coated  on  both  sides  with  foil  or  other  metal 
charging  leaves,  the  capacity  is  .00000562774  mf. 

The  unit  capacity  per  square  inch  of  1/16- 
inch  glass,  coated  on  both  sides  with  metal  charg- 
ing leaves,  is  .00001125548. 


Hughes’  Induction  Balance  for 
Locating  Ore 

(1071)  James  Conroy,  of  Troy,  N.  Y.,  asks: 

Q.  1.  For  some  specific  data  on  lutilding  the 
coiTs  on  thq  Hughes’  induction  balance  described 
in  the  Tune,  1920,  issue  of  this  journal  by  Victor 
H.  Todd. 

A.  1.  In  reply  to  your  query  we  would  advise 
that  the  two  large  coils  mentioned  have  100  turns 
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of  No.  14  B.  & S.  gage  enameled  copper  wire  and 
the  transformer'  mentioned  is  similar  to  an  induc- 
tion coil,  with  a primary  wound  on  an  iron  wire 
core  about  3 inches  long  and  54  inch  in  diameter. 

The  primary  consists  of  one  layer  of  No.  14  B.  & 

S.  gage  enameled  copper  wire,  wound  with  two 
wires  in  parallel.  The  secondary  has  about  10,000 
turns  of  No.  36  B.  & S.  gage  enameled  copper 
wire.  The  inductor  balances  comprised  12  turns  • 
of  No.  14  copper  wire,  wound  about  ^ inch  inKVi.j 
diameter.  . | lin 

The  rheostat  contains  about  10  inches  of  No.  14  ! -I 
B.  & S.  gage  German  silver  wire.  The  battery  is  ' i • 
of  four  dry  cells,  and  1,000-ohm  telephone  receiv-  , ! 
ers  were  used.  ^ i 


Magnitude  of  Tesla  High  Frequency  | 
Currents 

(1072)  James  T.  Wilson,  Jr,,  Brooklyn,  N.  Y., 
writes  this  journal:  .i 

Q.  1.  About  an  apparent  error  in  the  “Wire-  , 
less  Course,”  by  (jernsback,  Lescarboura  and  ' 
Secor.  J 

A.  1.  With  reference  to  the  error  which  you 
cite  as  appearing  in  the  Electro  Importing  Co.’s 
“Wireless  Course.”  1 

In  the  first  place,  the  “Wireless  Course”  is  be- 
ing rewritten  in  considerable  detail  so  as  to  in-  j •« 
elude  some  valuable  and  timely  material  on  rj 

vacuum  tubes.  . 

We  note  what  you  have  to  say  concerning  the 
statement  on  page  135  of  the  “Wireless  Course,”,  i 
concerning  the  giant  Tesla  transformer,  and  the  ' 
coils  which  Dr.  Tesla  used  in  his  famous  Colorado 
experiments,  and  in  which  you  doubt  that  the 
discharge  was  of  the  magnitude  of  800  amperes,'  | 
at  a potential  of  a billion!  volts  or  more.  ■;  | 

We  cannot  vouch  for  the  exact  figures  of  this 
discharge,  but  you  can  figure  it  out  for  your-  i 
self  as  to  the  approximate  potential  and  the  am-!  i 
perage,  when  we  tell  you  that  Dr.  Tesla’s  records  : 
and  photographs  which  we  have  had  the  pleasure 
of  seeing,  show  he  absolutely  produced  tremendous  ! 
discharges,  the  like  of  which  have  never  been  ]§ 
duplicated.  They  measure  100^  feet  in  length  in  j 
some  instances,  and  the  various  sparks  haveM 
diameters  ranging  from  a few  inches  up  to  a foot 
or  more.  V 

Where  most  of  the  people  who  try  to  figure  outB 
the  Tesla  experiments  mathematically  err  lies  inB 
not  allowing  for  the  great  difference  between  the 
actual  and  the  apparent  watts,  or  in  other  words,* 
they  forget  the  low  power  factor,  which  the  editorBj 
has  often  discust  with  Dr.  Tesla;  and  further,^l| 
the  fact  that  these  tremendous  energy  rates  arelij 
dependent  upon  or  based  upon  a very  short  time^\ 
interval.  A, 

Simply  explained,  the  theory  of  the  apparatus^ 
and  the  tremendous  discharges  obtained,  is  asK 
follows:  W 

If  you  have  100  kilowatts,  in  the  form  of  low^ 
frequency  A.  C.,  and  you  use  this  energy  forlji 
a period  of  one  hour,  then  you  would  call.theljl 
amount  of  energy  expended  100  kilowatt-hoursjB' 
but  if  you  were  able  to  charge  this  energy  intoljl 
huge  condensers  and  then  discharge  it  in  less  tlianWj 
a minute,  or  l/60th  of  an  hour,  then  the  rate  offij 
discharge  would  be  60  times  100  kilowatts,  orB, 
6,000  kilowatts.  Another  thing  in  regard  to  the  J 
amperes  of  current  passing  thru  a high  frequency  \ i 
circuit,  such  as  a Tesla  circuit,  is  that  the  cur-J  i 
rent  does  not  act  in  the  same  way  as  a low 
frequency,  60-cycle  A.  C.,  or  direct  current,  and  ■ | . 
is  not  computed  in  any  such  manner. 

To  prove  this  point  in  a simple  way,  take,  for, j] 
instance,  the  fact  that  if  you  apply  sufficient  f ' 
potential  to  the  human  body,  less  than  1/10 
pere  passing  thru  the  heart  causes  death  invari-  f 
ably.  But  Tesla,  and  thousands  of  others,  have  . 
readily  past  tremendous  currents  thru  and  over, 
the  body  with  a current  registering  many  more 
amperes  than  anyone  would  ever  believe  possible — 3-^ 
in  fact,  to  such  an  extent  that  whole  banks  off  ) 
incandescent  lamps  have  been  lighted  up  by  the  ! 
current  after  it  had  past  thru  the  body.  ^ V I 

In  other  words,  we  enter  into  an  entirely  new  ! 
realm  of  electrical  calculation  when  figuring  on 
Tesla  currents  and  circuits.  | | 
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Let  Us  Send  You  This  SILVERTONE 
Phonograph  for  Two  Weeks*  Trial  in  Your  Home 
Without  Expense  to  You 

WE  WANT  you  to  try  this  beautiful  Model  K Special  SILVERTONE 
Phonograph  in  yo*ur  own  home  for  two  weeks  without  a cent  of  expense 
and  without  obligating  you  to  buy  if  you  axe  not  fully  satisfied  with  the 
instrument. 

Fill  in  the  order  blank  and  mail  it  to  Sears,  Roebuck  and  Co.  tod^.  We 
will  ship  the  phonograph  on  two  weeks*  trial.  You  takeabs^u^iy  nO'  risk,  nor 
do  you  obligate  yourself  in  any  way  by  taking  tlie  SILVERTONE  on  trial.  AJl 
we  ask  you  to  do  is  to  give  the  phonograph  a thorough  test.  Examine  its 
mechanical  features,  cabinet  work,  workmansliip  and  finish.  Try  it  with  any 
disc  record  you  desire,  and  note  its  beauty  of  tone  and  fidelity  of  reproduc^n. 
Give  it  every  test  necessary  to  prove  the  truth  of  our  claims  for  it.  And  then 
compare  the  price  of  the  SH..VX:RT0NE  with  that  of  any  other  phonograph  of 
the  same  size,  beauty  and  musical  excellence. 

If,  at  the  end  of  two  weeks*  trial,  you  are  not  fully  satisfied  wiUi  the 
SILVERTONE.  if  you  do  not  believe  that  it  is  in  every  way  the  equal  of  any 
phonograph  on  the  market  selling  at  prices  from  25  to  50  per  cent  higher  than 
the  SILVERTONE,  simply  notify  us  and  we  will  take  away  the  phonograph  at 
our  own  expense  and  wall  refund  any  transportation  and  cartage  charges  you 
have  paid.  The  two  weeks’  test  will  not  have  cost  you  one  cent,  nor  placed 
you  imder  any  obhgatio'n. 

Play  as  You  Pay — Very  Easy  Terms 

If.  after  two  weeks’  trial,  you  are  fully  satisfied  with  the  SILTOETONE 
and  desire  to  keep  it,  shnply  send  US  the  first  monthly  payment  of  $4.00  and 
then  the  same  amount  each  montli  until  the  total  is  paid. 

Compare  our  terms  with  those  offered  on  any  other  phonograph  of  the  same 
high  quality.  'Tire  small  monthly  payment  required  makes  it  easy  for  you  to 
own  a reaUy  fine  instrument  without  incurring  a heary  financial  burden.; 

This  Liberal  Selling  Plan  Is  the  Best  Guarantee  of 
SILVERTONE  Quality 

We  Imow  that  the  SH.TEETONB  Phonograph  is  right  in  every  respect— 
mechanically,  musio^ly  and  in  design  and  finish.  That  is  why  we  can  offer 
them  on  this  liberal  no  money  down  trial  basis.  We  know  that  when  you  get 
a SILVEETONE  ITionograph  in  your  home  for  two  weeks’  trial  you  will  ba 
convinced  of  its  high  quality  and  will  agree  with  US  that  it  is  the  best  phono- 
Kraph  on  the  market  at  anywhere  near  the  same  price.  We  have  sold  over 
330,000  SEhVER'TONB  Plionographs.  and  the  unanimous  praise  of  their  owners 
is  the  most  convincing  proof  of  SILVERTONE  quality. 

Plays  All  Disc  Records 

The  SILVERTONE  convertible  tone  arm  is  so  constructed  that  itjpermits  the 
playing  of  any  make  of  disc  record,  either  vertical  or  lateral  out.  It  is  almost 
as  easy  to  adjust  the  reproducer  for  different  types  of  records  as  it  is  to  change 
needles. 


Price 

rAMtmth  $7923 

Quarter  Sawed Fumed  Oak 

This  beautiful  cabinet  is  made  of  genuine  quarter  sawed 
oak  in  the  popular  dull  fumed  finish.  The  design  is 
simple,  yet  graceful  and  dignified.  It  is  42j4  inches  high, 
2P/i  inches  deep  and  1854  inches  wide,  a size  admirably 
adapted  to  the  average  living  room.  All  visible  metal 
parts  are  heavily  nickel  plated  and  polished.  An  assort- 
ment of  needles  is  included.  Net  weight,  ready  to  play,  j 
about  66  pounds. 


Sears,RoebuckaiidCoL 

Chicago  ‘Philadelphia  'Seattle  Dallas 


MAIL  YOUR  ORDER  TO  THE  NEAREST  OF  OUR  FOUR  STORES 
Sears,  Roebuck  and  Co.  I 82FS2  j Bate 
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You  may  ship  me  the  Model  K Spcclai  SILVERTONE  for  two  weeks’  trial. 

If  after  two  weeks*  trial  I decide  to  keep  and  use  the  instrument,  I will  send  $4.00  as  first  payment  for  the  phonograph  and  pay  the  balance  at  the  rate  of 
$4.00  each  month,  until  paid  in  full;  then  the  SIL\TDRTONE  becomes  my  property. 

Should  I decide  after  two  weeks'  trial  that  the  SILA^RTONE  is  not  satisfactory,  I will  notify  you  and  you  are  to  give  me  instructions  so  that  I may  sentl 
it  back  at  your  expense,  and  you  are  also  to  return  any  amount  I paid,  including  transportation  diarges. 

I have  always  been  faithful  in  paying  my  obligations  and  am  making  this  statement  for  the  purpose  of  inducing  you  to  grant  me  these  terms,  and  I give 
you  my  pledge  that  you  may  feel  safe  in  trusting  me  to  pay  as  agreed. 


Sign  Here 


(Sign  your  name  here  plainly  and  carefully.  If  under  age,  some  member  of  your  familj’  who  is  of  age  and  responsible  should  sign  this  order  with  you.) 


R.  F.  D. 
No 


Box 

-No.- 


Street 
_and  No 


. County_ 


Shipping  P^ir»» 

I have  been  located 
in  this  town  since. 


-County- 


Please  give  name  of  HEAD  OF  HOUSEHOLD  to  pre- 
vent mistakes  and  simplify  the  keeping  of  our  records. 

Name  of  HEAD  OF  HOUSEHOLD 

(Please  give  Names  of  TWO  References.) 


If  less  than  five  years, 
-give  former  address  _ 


My  business, 
profession  or 
, occupation  is_ 


Do  you  wish  shipment  made 
_by  express  or  freight?. 


(State  which) 


References: 


Name 

Address 

Business  or  Occupation 
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Give  it  to  Him  for 

CHRISTMAS 

It  will  make  him 
an  Expert  Wireman 
and  he  can  Earn  $75  a Week 

Don’t  wait — Order  today 


The  National  Authority  for  26  Years 

The  only  complete  and 

accurate  book  on  wiring 

CONTENTS 

The  National  Electrical  Code,  with 
all  its  new  rules,  is  explained  and 
illustrated.  52  of  the  latest  and  sim- 
plest tables  which  show,  at  a glance, 
just  what  size  of  wire  is  needed  for 
any  kind  and  size  of  lighting,  motor 
or  heating  installation,  for  any  volt- 
age, current  and  drop  desired  for 
any  system.  Direct  Current,  Alter- 
nating Current,  single,  two  or  three- 
phase.  The  latest  Code  Rules  on 
grounding  required  on  all  work. 

SPECIAL  NEW  CHAPTERS 

How  to  install  and  operate  genera- 
tors, motors,  storage  batteries  and 
every  kind  of  wiring  device  with 
diagrams  of  connections.  Illumina- 
tion, House  Wiring,  Garage  Wiring, 
Theatre  Wiring,  Moving  Picture 
House  Wiring,  Sign  Wiring,  Marine 
Wiring,  Electric  Range  and  Heater 
Wiring,  Watt-Hour  Meter  Wiring 
and  complete  chapters  on  inside  and 
outside  wiring  for  every  system 
from  a central  station  to  the  smallest 
cottage.  250  Electrical  Units  and 
their  Definitions  and  Equivalents. 
The  latest  lamp  data.  Proper  sym- 
bols to  use  to  indicate  outlets,  etc., 
etc.  Also  a complete  directory  of 
the  leading  manufacturers  of  offi- 
cially approved  apparatus  and  sup- 
plies necessary  for  any  kind  of  in- 
stallation. 

Every  inspector  in  this  country  will  approve 
any  wirimt  job  if  done  in  accordance  with  the 
simple  rules  in  Standard  Wiring. 

Leather  Cover.  Pocket  Size.  Gilt  Edges. 

Sent  Postpaid  on  Receipt  of  $3.00. 

H.  C.  CUSHING,  Jr. 

8 West  40th  Street  New  York 
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think  that  the  earth  contracts  just  the  same 
due  to  its  speed.  Btit  what  is  a speed  of 
69,000  miles  an  hour  (or  101,200  feet  per 
second)  compared  to  the  speed  of  light 
moving  at  the  rate  of  186,000  miles  per 
second!  As  far  as  the  speed  of  light  is  con- 
cerned, the  orbital  velocity  of  the  earth  is 
insignificant. 

Coming  back  to  the  contraction  theory 
in  the  Michelson-Morley  experiment,  it 
becomes  apparent  that  if  the  earth  con- 
tracts a certain  amount,  not  only  the  latter 
but  the  measuring  instruments  as  well 
would  shrink  in  the  same  proportion,  which 
would  account  for  the  fact  that  we  cannot 
detect  the  difference  in  size  which  we 
hoped  to  measure.  It  is  as  if  we  were 
living  in  a world  of  curved  mirrors  (see 
Fig.  3).  Take  a man  with  divided  rules 


is  not  all.  We  still  have  the  cosmic  drif 
as  our  picture  clearly  shows,  whereby  thi 
earth  as  well  as  all  the  other  planets  anc 
the  sun  itself  are  carried  forward  in  spac( 
in  a sort  of  huge  spiral.  In  other  words 
the  earth  is  moving  in  three  directions  al^ 
at  once.  First,  axial  rotation,  second  orbita 
motion,  third  cosmic  drift. 

But  let  us  revert  to  Fig.  4 and  our  avia- 
tors. It  now  seems  hopeless  to  figure  ou; 
not  only  at  what  speed  they  are  really  fly- 
ing, but  in  which  direction  they  are  going 
(Continued  on  page  892) 


or  measuring  sticks  and  place  him  in  front 
of  a cylindro-convex  mirror.  He  naturally 
shrinks  and  so  do  his  measuring  sticks. 
The  same  man  standing  in  front  of  a 
plane  mirror  will  be  reflected  along  with 
his  measuring  sticks  in  his  true  propor- 
tions : yet  a man  standing  in  front  of  a 
convex  mirror,  with  axis  vertical,  will  have 
his  yard-stick  contracted  in  the  opposite 
way  analogous  to  the  man  standing  in  front 
of  the  other  convex  mirror.  Every  meas- 
urement of  this  man  would  be  wrong,  and 
yet  in  a way  the  measure  would  be  correct ! 
This  seems  hard  to  understand,  but  a study 
of  Fig.  3 will  make  this  plain. 

Once  we  admit  the  Lorentz-Fitzgerald 
contraction  theory,  we  must  also  accept 
another  equally  astonishing  one,  and  that 
is  what  is  called  the  theory  of  local  time. 
Take  two  clocks  running  together  in  per- 
fect accord.  If  one  of  them  is  placed  upon 
a moving  platform,  or  if  both  of  them  are 
placed  upon  such  a moving  platform,  their 
times  will  not  be  the  same  any  longer  but 
will  vary  in  order  to  vindicate  the  Michel- 
son-Morley experiment.  Thus  while  the 
clock  which  moves  keeps  perfect  time,  yet 
the  seconds  it  ticks  off  are  longer  than 
those  of  the  clock  at  rest.  We  have  thus 
two  different  sorts  of  time ! So  far  the 
Lorenz-Fitzgerald  contraction  theory  has 
not  been  confirmed  by  experiment  nor  has 
the  local  time  experiment  been  confirmed. 
It  is  doubtful  whether  either  will  ever  be 
actually  proven  by  experiment. 

How  Are  the  Airplanes  Moving? 

We  now  come  to  another  aspect  of  rela- 
tivity. Consider  Fig.  4.  Here  we  have  two 
airplanes  passing  one  another,  each  mov- 
ing at  the  rate  of  200  miles  per  hour.  This 
gives  us  a relative  motion  of  400  miles  per 
hour  considering  both  of  them.  We  also 
find  the  astonishing  result  first  laid  down 
by  Einstein,  viz.,  that  it  is  impossible  for 
an  observer  on  a moving  body  to  ascertain 
the  speed  of  the  other  moving  body  by  any 
means  or  by  any  instruments  known  to 
science. 

For  the  two  airplanes,  moving  at  a rela- 
tive motion  of  400  miles  per  hour,  arc  mov- 
ing in  many  other  directions  as  far  as  the 
earth,  or  rather  the  universe,  is  concerned. 
For  while  the  airplanes  are  moving  at  a 
certain  speed,  the  earth’s  atmosphere,  which 
carries  the  planes,  is  moving  at  a different 
speed.  Again  the  earth  moves  itself.  This 
is  made  more  apparent  by  studying  Fig.  6. 
We  first  have  the  axial  rotation  of  the  earth 
from  west  to  east  at  a speed  of  1,039  miles 
an  hour.  But,  while  the  earth  is  spinning 
like  a top,  it  also  moves  forward  in  its 
orbit  around  the  sun  (see  illustration)  at 
a speed  of  65,533  miles  an  hour ; but  this 


Broadcloth  Flannel 
factory.  No  Middle- 
or  more  elsewhere, 
extra  full.  Comfortable  fit- 
ting. Winter  weight.  Soft  turii-dowii  collar.  Two 
extra  strong,  large  pockets.  Double  stitched  through- 
out. Thoroughly  shrunk.  For  work  or  serai-dress. 
An  amazing  bargain.  Send  no  money.  Pay  post- 
man only  $3.69  plus  postage  after  arrival.  Then  try 
them  on.  If  not  pleased,  return  at  our  expense: 
your  money  returned  at  once.  Order  by  number 
FS359.  State  size.  Specify  gray  or  blue.  Only  two 
shirts  to  a customer  on  this  special  offer. 
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The  Key 
Success 


Make  Your 
Mind  a File — Not  a Pile 

The  Key  to  Success  is  the  ability  to  remem-, 
her.  1 can  make  your  mind  an  infallible  classi 

- — fied  index  from  which  you  can  instantly 

select  thoughts,  facts,  figures,  names, 
faces.  Enables  you  to  concentrate* 
develop  self-control*  overcome 
bashfulness*  forgetfulness* ad- 
dress an  audience.  Easy.  20  years* 

I experience  developing  memories  of  thousands. 

for  free  booklet,“How  tc 
Remember*  * and  Copy- 

_ _ and  how  to  secure 

my  $3.00  book.^'How  to  Speak  in  Public.' 


for  free  booklet,“How  to 
write  today  Remember"  and  Copy- 
righted Memory  Test,  and  bow  to  secure  Free 
tny  $3.00  book.  How  to  Speak  in  Public. 

DICKSON  MEMORY  SCHOOL 

OeptlOl  1041CbicagoAv.Evanston»lll« 


Study  Microbiology,  Bacteriology 

and  Sanitary  Science.  Home  Study  and  Residential 
Courses,  including  Parasitology,  Serology  and  Wassennai 
test.  Interesting  and  Profitable  Professions.  We  teach  thi  4 
above  Sciences  nuickly  and  thoroughly,  as  well  a | 
Urinalysis,  Blood  Analysis,  Detection  of  Poisons,  Blooc ; 
Stains,  etc.  Diplomas  and  Degrees  granted.  Many  posi*  j 
tions  open.  Write  for  free  Prospectus.  i 


PHYSICIAN’S  AND  SURGEON’S 
COLLEGE  OF  MICROBIOLOGY 
546  Garfield  Ave*  Dept.  3Z  Chicag< 
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Dmftsmaiismp  Home 


The  employer  today  knows  the  value  ot  technical  knowledge.  He  surrounds  himself  with  experts 
— not  merely  good  mechanics  but  technically  trained  practical  men.  He  is  ready  and  willing  to 
pay  their  price,  for  he  wants  expert  advice  and  service. 

Get  the  facts  about  the  Chicago  “Tech”  Course  in  Draftsmanship  (or  any  of  the  other  big  paying 
professions  listed  on  the  coupon).  You  can  master  all  these  courses  quickly  by  spare  time  study  at  home.  Draftsmen  earn  bigger 
salaries  than  ever,  before,  because  trained  men  are  scarce.  Hundreds  of  big  paying  jobs  waiting  and  not  enough  experts  to  go  around. 

Constant  and  Growing  Demand  for  Trained  Draftsmen 


Proficient  men  are  needed  badly  in  the  drafting  departments  of 
big  manufacturers,  architects,  railroads,  electrical  plants,  etc. 
Many  experts  earn  S60  to  S150  weekly. 

This  is  your  big  chance.  See  how  well  qualified  you  are  before 


you  spend  one  penny.  Send  for  the  Free  Test  Lesson  described 
below.  Also  learn  how  and  why  a Chicago  “Tech”  course  will 
make  you  the  man  chosen  from  among  many. 

Clip  and  mail  the  coupon — now. 


Experts  Teach  You  Their  Practical  Methods 


The  Chicago  “Tech”  method  trains  you  under  experts  who 
equip  you  for  important  positions  in  the  shortest  practicable  time. 
You  learn  exactly  the  methods  which  they  use  in  their  own  practical 
work.  They  give  you  the  training  that  ranks  you  with  draftsmen 
of  long  experience — that  is  required  of  men  who  aim  to  hold 
executive  positions.  Why  be  content  just  to  take  orders  when 


you  have  it  in  you  to  Give  orders,  once  your 
training  gives  you  the  confidence  to  assume 
charge  of  the  men  who  do  the  actual  work? 
The  practical  knowledge  you  get  from 
Chicago  “Tech”  experts  fits  you  to 
step  right  out  and  earn  a big  salary. 


Choice  of  18  Courses  that  Will  Increase  Your  Salary 


There  is  no  better  way  to  spend  your  leisure  hours  than  in  fitting 
yourself  for  the  big  jobs  above  you.  If  you  want  to  master  quickly 
any  other  technical  study,  make  your  choice  from  the  wide  range 
of  big  pajdng  professions  listed  on  the  coupon.  If  you  cannot  come 
to  the  College,  you  will  get  the  same  course — the  same  thorough 
individual  instruction  from  the  same  experts  by  tnail.  It  does  not 
matter  where  you  live.  Your  lessons  are  directed  and  everj^  exercise 
read  and  corrected  by  experts  who  make  every  point  clear.  You 
progress  as  quickly  as  your  lessons  show  that  you  have  mastered 
their  subjects.  With  the  practical  knowledge  you  have  gained 
from  a Chicago  “Tech”  course,  an  employer  need  not  take  long  to 


decide.  You  will  be  the  man  chosen — 
the  man  pushed  ahead — because  you 
will  not  only  know  how  to  do  things  but 
why  they  should  he  done.  And  no  matter 
which  course  you  decide  on,  you  learn 
just  the  things  you  need  know  from 
practical  men  who  give  you  the  benefit 
of  their  long  training.  They  fit  you  to 
start  at  a good  salary  and  to  win  rapid 
promotion. 


A _|.  TfvflaV  Decide  right  now — get  the  facts.  Find  out  how  hundreds  of  ambitious  men 
1 IHidjr  prepared  themselves  for  high  positions  merely  by  using  their  spare  time  for 

study.  This  information  costs  you  nothing.  Just  put  X in  the  square  on  coupon  opposite  the  course  you 
want  to  know  about.  Then  clip,  sign  and  mail  the  coupon  today. 


Test 
Lesson 

Sliows  you  Ilow  well  Quali- 
fied you  are  for  draftsman- 
ship. Other  schools  ask  you 
to  enroll  and  send  money 
first.  We  send  the  free  lesson 
first.  Head  it — practice  the 
exercises — no  obligation.  De- 
cide for  yourself  whether  you 
want  to  take  the  course  or 
not. 

FREE  OUTFIT 

With  our  home  study  course 
is  included  a complete  set  of 
high-grade  instruments,  draw- 
ing board.  T-square,  etc. 
Same  as  leading  draftsmen 
use.  Credit  given  if  you  al- 
ready have  an  outfit. 


Chicago  Technical  College 


1245  Chicago  “Tech”  Bldg. 
Chicago,  Illinois 
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Surprise  the 
Best  Boxer 


JUST  imagine  how  tickled  you’ll  be,  the  next 
time  your  pals  have  a boxing  bout,  to  meet 
that  chap  who  thinks  he  "knows  it  all”  and 
box  rings  around  him — show  him  blows  he  never 
knew  existed,  hit  him  wherever  and  whenever  you 
please,  and  guard,  duck  and  side-step  so  cleverly 
that  he  can’t  even  land  on  you!  This  is  easy 
when  a fellow  has  learned  the  methods  used  by 
professionals. 

Marshall  Stillman,  the  pupil  of  the  famous  Pro- 
fessor Mike  Donovan,  is  teaching  boxing  to  hun- 
dreds of  live  young  men — and  to  men  as  old  as 
60 — right  in  their  own  home.  Over  10.000  pupils 
have  studied  his  old  course  and  think  it  wonderful. 
His  new  course  is  better  still — and  bigger.  It 
teaches  boxing,  jiu  jitsu,  wrestling  and  physical 
development. 

The  system  is  unique.  Lessons  are  practiced  before  a 
mirror,  and  you  start  with  such  simple  movements  as 
reaching  out  your  hand  for  a coin,  the  breast  stroke  in 
swimming,  etc.  Step  by  step  you  are  led  into  striking 
heavy  blows,  guarding,  ducking,  feinting,  side-stepping,  just 
as  if  you  had  a real  opponent  before  you.  You  are  taught 
every  good  blow  used  in  the  ring,  when  to  use  it,  where 
to  land  it,  and  how  to  guard  against  your  opponent’s  blows. 

To  develop  your  speed,  you  practise  three  rounds  of 
shadow  boxing  daily,  using  such  scientific  blows  as  the 
Mike  Donovan  Double,  the  Jack  Dempsey  Triple,  the 
Bennie  Leonard  Triple,  the  Pitzsimmons  Shift,  etc. 

Then  comes  instruction  in  Jiu  Jitsu — how  to  disarm  an 
opponent  with  pistol,  dagger  or  club,  how  to  stop  a kick, 
how  to  break  a strangle  hold  on  your  throat,  etc.  The 
Wrestling  Lessons  include  the  Gotch  Toe  Hold,  the 
Stecher  Scissor  Hold,  etc. 

The  Health  Exercises  are  designed  to  build  strength 
and  endurance^ — not  simply  muscle — and  include  the 
Colon  Exercise,  a remedy  for  constipation,  and  Syn- 
thetic Breathing,  a great  lung  developer  and  aid  in 
curing  nervousness. 

Other  features  are  a history  of  69  great  prize  fighters, 
with  their  pictures  (tells  inside  stories  not  generally 
known,  their  pet  blows,  etc.),  lessons  in  Mass  Boxing, 
an  article  on  training,  and  a copy  of  the  new  Inter- 
national Sporting  Club's  Boxing  Rules. 

There  are  246  illustrations — some  course,  eh? 

SENT  FREE  ON  APPROVAL 
We  send  the  entire  course  (6  books)  on  approval.  Order 
now,  and  pay  for  it  on  the  loth  of  next  month  ($5  in  the 
XJnited  States.  $6  in  Canada,  $7  in  foreign  countries). 
If  you  don’t  like  the  course,  return  it  in  10  days,  and 
that  will  end  the  matter.  But  you’ll  keep  it  all  right  I 
Mail  the  coupon  now  to  the  Marshall  Stillman  Association. 
Suite  E-112,  461  Fourth  Avenue,  New  York. 

COUPON 

MARSHALL  STILLMAN  ASSOCIATION 
Suite  E-112,  461  Fourth  Avenue,  New  York 

You  may  send  me  your  complete  course  in  Boxing  and 
Self-Defense,  including  extra  instruction  described  above. 
I give  you  my  pledge  that  you  may  feel  safe  in  trusting 
mo  as  agreed,  and  that  I will  pay  $5  ($6  in  Canada, 
$7  in  foreign  countries)  for  the  course  on  the  15th  of 
next  month  or  return  it  in  10  days  after  I receive  it. 

Name 

Address 


WANTED-Railway  Mail  Clerks 


$1600  to 
$2300  year 


Hundreds  needed. 
Examinations 
Coming 


/franklin  institute 

/ Dept.  EI8I  Rochester, N.Y. 
/Sirs:  Send  me  without 

Xcliarge  (1)  sample  of  Railway 
/Mail  Clerk  Examination  ques' 


/ 

/ N^ame. 

/ 


(2)  list  of  government 
n to  men  and  w'omen 
and  (3)  free  book  describing  them. 


/'tions: 
jobs  open 


Everywhere./Acldress 


By  ISABEL  M.  LEWIS,  M.A. 
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would  have  had  a much  greater  vertical 
range  than  they  have  at  present  and  the 
sedimentary  deposits  along  the  early  coastal 
lines  would  have  been  much  coarser  than 
they  are  today.  There  is  absolutely  no  geo- 
logical evidence  to  this  effect. 

So  both  the  geological  evidence  and  the 
development  of  the  tidal  theory  upon  the 
assumption  that  the  earth  is  highly  elastic, 
instead  of  viscous,  lead  to  one  and  the 
same  conclusion — that  the  earth’s  rotational 
period  since  the  formation  of  its  surface 
crust  has  never  been  appreciably  greater 
than  it  is  at  present ; and  for  the  moon  to 
have  separated  thru  centrifugal  force  from 
a fully  formed  earth  and  to  have  revolved 
close  to  the  earth’s  surface  during  the 
earliest  period  of  the  earth’s  history  would 
be  contrary  to  the  known  facts  and  a 
physical  impossibility. 

The  theory  that  the  moon  was  once  an 
integral  part  of  the  earth  has  had  many 
adherents  and  has  been  put  forward  by 
many  of  the  world’s  most  greatest  scientists, 
and  from  the  foregoing  facts  and  considera- 
tions it  would  seem  that  this  is  indeed  a 
physical  possibility. 

One  of  the  reasons  why  this  would  seem 
so  is  the  fact,  as  shown  clearly  in  the  tabu- 
lated data  given  below,  that  when  the  earth 
rotates  in  a time-period  sufficiently  short  to 


The  Circle  Represents  the  Section  of  the  Earth 
With  Axis  PP'  and  Equator  EE'.  The  Arrow  / 
SL  Represents  the  Centrifugal  Force  at  the  ^ 
Equator.  Nearer  the  Pole  S'L'  Represents  the  ; 
Diminished  Centrifugal  Force  and  of  This  Only 
a Part,  the  Radial  Component  RL',  Operates  to 
Reduce  the  Weight  of  Any  Object. 

niimiiiiiiiiiiiiimiiiiimiiiimiiiiiiiiiiiihtiiiiimmimiiiiiiiiiiiiiiniimiiimiiiiiiiimmiiiiiiiiiiiiiiiiiiiimiiiiiiii 

increase  its  periferal  velocity  at  the  equator 
to  the  point  where  centrifugal  force  would . 
overcome  gravitation,  then  practically  total 
disintegration  of  the  earth  itself  would  un- 1 
doubtedly  occur.  I 


Shape  of 

THE  Earth 

AND  Distribution 

OF  Surface 

Gravity  for  Different  Periods 

OF  Rotation. 

Rotation 

Equatorial 

Polar 

Polar 

Polar  Weight 
(of  man  weighing 
150  lbs.  at  Equator) 
at  24  hours 

Equatorial 

, li 

Centrifugal  f. 
Force  ; 

Period 

Diameter 

Diameter 

Flattening 

rotational  speed 

Weight 

(at  Equator) 

hours 

miles 

miles 

miles 

lbs. 

lbs. 

dynes  ^ j 

24.0 

3963 

3950 

13.3 

15054 

150 

3.4-  ; 

14.0 

3972 

3932 

40 

151 

149 

8.0  "I  ' 

7.5 

4005 

3867 

138 

156 

144 

34.9 

4.5 

4090 

3680 

410 

156 

133 

99.6 

4.0 

4124 

3609 

515 

157 

128 

124.5 

1.41* 

0 

981.4  ^ 

*Note: — For  this  rotational  period  a man  would  weigh  nothing  at  the  equator  but  considerably 
more  than  150  lbs.  at  the  poles.  For  higher  velocities  objects  in  equatorial  belt  would  leave  the, 
earth’s  surface,  and  the  earth  would  be  in  such  unstable  equilibrium  that  it  would  disintegrate.  ^ 


insteimk  Tlheory  amd  tlie 

Dimensi©!! 
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You  see  everything  is  relative  in  this  world. 
To  make  the  latter  clear,  consider  Fig.  5. 
When  you  take  a train  from  New  York  to 
San  Francisco  you  have  every  reason  to 
believe  that  you  are  moving  from  east  to 
west  at  the  speed  of  the  train,  which  let  ns 
say  is  60  miles  an  hour.  You  are  quite 
certain  you  are  going -west.  Fig.  5 shows 
that  yon  do  nothing  of  the  sort.  You  are 
going  due  east,  because  the  earth  revolves 
from  west  to  east,  and,  while  you  move 
west  at  the  rate  of  60  miles  an  hour,  you 
are  really  going  east  due  to  the  rotation  of 
the  earth  at  a speed  far  exceeding  many 
times  60  miles  an  hour.  In  other  words, 
while  you  think  you  are  going  west  at  the 
rate  of  60  miles  an  hour,  you  are  really 
going  east  at  nearly  ten  times  as  great  a 
speed.  This  is  another  instance  of  rela- 
tivity. 

The  Fourth  Dimension. 

This  brings  us  to  the  fourth  dimension. 
As  we  have  just  seen  everything  is  mov- 
ing. Nothing  really  stands  still.  Anything 
that  we  can  imagine  really  moves,  whether 
it  is  stationary  on  earth  or  anywhere  in 
the  universe.  Fleretofore  we  said  that  an 
object,  let  us  say  a cube,  had  length,  width 
and  depth.  This  is  our  classical  three  di- 
mensional body,  but  in  Einstein’s  world  we 
must  now  add  another  dimension,  the 


fourth  dimension,  viz.,  time-speed  (see  hig. 
2).  Ffere  we  have  first  the  so-called  sta- 
tionary body  (altho  it  really  is  not  station- 
ary at  all).  If  we  move  this  body,  which 
let  us  say  is  a brick,  at  a speed  of  about 
100,000  miles  per  second,  we  find  that  it 
contracts  somewhat  in  the  order  as  shown 
in  the  illustration.  While  moving  at  a speed 
of  about  175,000  miles  per  second-|-in  other 
words,  almost  as  fast  as  light  itself — we 
find  that  our  brick  has  contracted  suffi- 
ciently to  almost  form  a cube.  Thus  our 
rectangular  brick,  while  at  rest,  shortens  or 
contracts  in  the  direction  of  its  axis  when 
speeding  at  a tremendous  speed.  Inasmuch 
as  this  contraction  or  shortening  only  takes 
place  while  the  brick  speeds  on,  and  because 
you  cannot  have  speed  without  time,  the 
fourth  dimension  of  this  brick  is_  now 
termed  time-speed.  This  is  an  astonishing 
result,  but  it  probably  comes  nearer  the 
truth  of  what  the  fourth  dimension  really 
is  than  any  of  the  older  theories  in  vogue 
heretofore.  It  is  rather  difficult  for  us  to 
comprehend  just  what  this  fourth  of  the 
four  dimensions,  viz.,  length,  width,  depth, 
time-speed,  really  means  because  on  earth, 
as  far  as  we  ourselves  are  concerned,  there 
are  no  such  speeds  as  175,000  miles  per 
second,  or  even  100,000  miles.  We  simply 
cannot  comprehend  such  speeds. 

(Continued  on  hage  897) 


is  doubtful  if  you  will  ever  again 
have  the  opportunity 
oPn  to  procure  an  accurate 
training  in  electricity 
a»  ciif»v^  a low  cost^ 
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Hurry  Call 

The  Price  of  the  CROFT  LIBRARY  of 
PRACTICAL  ELECTRICITY  must  go  up 


NOT  ONE 
CENT  IN 
ADVANCE 


Al 

situation  in  this  country  understands 
the  absolute  necessity  tor  increasing 
prices  of  all  printed  literature.  While 
other  commodities  have  doubled  and 
trebled  in  price  during  the  past  few  years, 
technical  books  have  remained  nearly  sta- 
■tionary,  and  as  a result  hundreds  of  pub- 
lishers have  been  compelled  to  close  up 
shop. 

There  is  plain  evidence  before  us  every- 
day that  the  opportunities  in  the  world  of 
electricity  are  increasing  constantly.  Opportunities  have  always  been 
abundant,  but  today  there  are  more  high-paying  positions  open  than 
at  any  time  in  the  history  of  electricity— even  during  the  high  pro- 
duction period  of  the  war.  The  educational  institutions  simply  can- 
not train  men  fast  enough,  because  new  uses  are  being  found  for 
electricity  every  day,  and  the  progress  of  the  world  more  and  more 
depends  upon  it. 

Terrell  Croft  is  doing  his  share  in  teaching  men  the  correct 
principles  of  electrical  practice.  He  knows  the  game  from  experi- 
ence. He  has  poured  out  all  his  secrets,  all  the  short  cuts,  all  the. 
time  savers,  in  language  that  even  the  conunon  school  boy  can  easily 
grasp.  Yet  the  text  is  so  scientifically  correct  that  thousands  of 
the  liighest  paid  electrical  engineers  are  using  the  books  as  refer- 
ences. 

The  Croft  Library  of  Practical  Electricity  is  inexpensive, 
and  still  it  contains  more  real  practical  working  data  than  is 
probably  embodied  in  any  existing  course,  even  those  costing 
hundreds  of  dollars. 

You  will  surely  want  the  , Croft  methods  some  day,  and  by- 
ordering  now  you  will  effect  a very  considerable  saving. 


8 flexible  pocket  books— over 
2,000  illustrations,  the  best  illus- 
trated and  most  easily  understood 
electrical  library  in  existence. 


Read  This- 


Electricity.  fr<mi  the  simplest  principles  to  complete  and  economical 
operation  of  a central  station — 

Mott)rs,  generators,  armutuves,  commututors,  transformers,  circuits, 
currents,  switchboards,  distribution  systems. 

Electrical  machinery  of  every  tyj-e.  installation,  operation  and  repair. 

Wiring  for  light  and  power.  How  to  do  It  mecluiuically  perfect 
In  accordance  with  the  National  Electvlcil  Code. 

Wring  of  finishing  buildings.  Underwrtevs'  and  municipal  reoulre- 
ments.  How  to  do  the  conijilote  job.  from  estimating  It  to  conjpletion. 

Illumination  in  its  every  phasn.  The  hite^t  and  most  Improved 
methods  of  lighting.  Lamiw  ajid  lighting  effects. 

A complete  course  In  mathenialics  as  applieil  to  work.  A course 
which  refreshes  your  mind,  and  gives  you  mastery  of  all  the  short- 
cuts in  fleuring. 

Electrical  practice  comidete.  Electrical  practice  as  experts  know  It. 
Electrical  practice  by  experts. 


Fill  out  the  coupon  today,  now,  and  get  your  set  at  the  old  = 


McUraw-Hill  UooU  be.,  inc. 

239  Wcit  39th  St  , New  York. 


price. 


W!kM-fMdoek(k9nc. 

239  West  39th  Street,  New  York 

Publishers  of  Books  for  Engineers  Since  187^ 


= OBiUlemen:  IMeivae  semi  me  t’ e I.llmiry  of  1 

H diaige.s  prepaKII.  tor  10  days'  tree  exaniiimtioii.  If  s.tisfm'lor.N . I \vl  i stud  5- 

= In  ten  days  and  $3  i ev  month  until  $20  lias  been  paid.  II  nut  wanted,  I wll 

S write  .you  for  return  shippui!!  iiistriicHons.  (I'rlee  snhjeet  to  adviinee. ) 
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Chemical  Laboratory 

We  present  herewith  to  our  friends  our  E,  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real 
chemical  experiments.  This  outfit  is  not  a toy,  put  up  merely  to 
amuse,  but  a practical  laboratory  set,  with  all  the  chemicals,  apparata 
and  reagents  necessary  to  perform  real  work  and  to  teach  the  be- 

? inner  all  the  secrets  of  inorganic  chemistry.  With  this  outfit  we  give 
ree  a book  containing  a Treatise  in  Elementary  Chemistry,  useful 
data  and  recipes,  and  100  instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT: 


No.  4889 


The  outfit  couslsts  of  forty-four  (44) 
Chemicals  all  C.  P.  (chemical  pure)  put 
up  la  appropriate  nootlea  huxea,  glass 
buttles,  and  hermetically  closed  Jars.  The 
acids  are  put  up  Id  glass  bottles,  with 
ground-lD  glass  stoppers  and  there  Is  a 
sufficient  quantity  of^chemlcals  supplied 
(mostly  one  to  two  ounces)  enough  to 
make  dozens  of  ^perlments  with  each. 

Tlie  apparata  furnished  are  all  of  the 
best  obtainable  make  and  of  standard 
laboratory  size  and  shape.  17  pieces  of 
apparata  furnished  with  this  outfit. 

The  Instruction  book  is  a real  Chem- 
istry Course  for  the  Beginner.  Some  of 
the  Coptente  are:  Division  of  Matter: 
This  is  a Treatise  on  Elementary  Chem 
istry  and  deals  with  the  theory  of  the 
Elements,  Molecules  and  Atoms,  etc. 
Chemical  Nomenclature:  This  explains 
in  simple  language  the  derivation  of  the 
chemical  names  of  the  Elements  and 
their  compounds.  There  Is  a chapter  on 
Laboratory  Operations;  Glass  Working; 
First  Aid;  Fire  Extinguiehere;  Experi- 
menters’ Aphorisms,  etc. 

Price  $6.00.  Shipping  Weight  10  Ihs. 

Immediate 


A good  part  of  the  book  Is  devoted  to 
Weights  and  Measures.  The  Metric  Sys- 
tem, the  English  System  and  the  U.  S. 
System  are  fully  explained. 

The  following  tables  are  furnished: 
Symbols  and  Atomic  weights  of  the  Ele- 
ments; Measures  of  Weights,  Vplume, 
Capacity  and  Length;  Her  Cent  solu- 
tions; Conversion  of  Measure  expressed 
In  parts;  Poisons  and  their  antidotes; 
Technical  and  common  name  of  chemical 
substances;  Formulas  for  Cleaning  vari- 
ous substances,  etc.,  etc. 

Among  the  100  Experinients  are: 

How  to  make  chemical  tricks;  Bow  to 
make  Invisible  and  magic  inks;  How  to 
test  flour ; How  to  test  soil ; How  to  Make 
Chlorine  Gas  and  Smoke  (German  War 
Gas)  : How  to  bleach  cloth  and  flowers. 
How  to  produce  Oxygen  and  Hydrogen; 
How  to  make  Chemical  Colors;  How  to 
test  Acids  and  Alkalies  and  hundreds  of 
Interesting  hints  and  formulas. 

(Can  be  shipped  by  Express  only.) 
Shipment 


The  Boy*s  Electric  Toys 

gg'T^HE  BOY  S ELECTRIC  TOYS"  contains  enough  material  TO 
••  I .MAKE  AND  COMPLETE  OVER  TlVENTy-FIVB  DIFFERENT 
X ELECTRICAL  APPARATUS  without  any  other  tools,  except 
a screw -driver  furnished  with  the  outfit.  The  box  contains 
the  following  complete  Instruments  and  apparatus  which  are  already 
assembled : 

Student’s  chromic  plunge  battery,  compass-galvanometer,  solenoid, 
tetepbone  receiver,  electric  lamp.  Enough  various  parts,  wire,  etc.,  are 
furnished  to  make  the  following  apparatus: 

Electromagnet,  electrio  cannon,  magnotie  pictures,  dancing  spiral, 
electric  hammer,  galvanometer,  voltmeter,  hook  for  telephone  rocolvor, 
condenser,’  sensitive  n^icrophone,  short  distance  wireless  telephone, 
test  storage  battery,  shocking  coll,  complete  telegraph  set,  electric 
riveting  machine,  etectrie  buzzer,  dancing  fishes,  singing  telephone, 
mysterious  dancing  man,  electrio  jumping  Jack,  magnetic  geometric 
figures, . rheostat  erratic  pendulum,  electrio  butterfly,  thermo  electric 
motor,  visual  telegraph,  etc.,  etc. 

This  does  not  by  any  means  exhaust  the  list,  but  a great  many 
more  apparatus  can  be  built  actually  and  effectually. 

With  the  instruction  book  which  we  furnish,  one  hundred  experiments 
that  can  be  made  with  this  outfit  are  listed,  nearly  all  of  these  being 
Illustrated  with  superb  Illustrations.  No  other  malenais,  goods  or 
supplies  are  necessary  to  perform  any  of  the  one  hundred  experiments 
or  to  make  any  of  the  25  apparatus.  Everything  can  be  constructed 
and  accomplished  by  means  of  this  outfit,  two  hands,  and  a screw- 
driver. 

The  outfit  contains  1 14  separate  pieces  of  material  and  24  pieces  of 
finished  articles  ready  to  use  at  once. 

Among  the  finished  material  the  following  parts  are  included ; 
Chromic  salts  ,for  battery,  lamp  socket,  bottle  of  mercury,  core  wire 
(two  different 'lengths),  a bottle  of  iron  filings,  three  spools  of  wire, 
carbons,  a quantity  of  machine  screws,  flexible  cord,  two  wood  bases, 
glass  plate,  paraffine  paper,  binding  posts,  screw-driver,  et«..  etc.  The 
Instruction  book  Is  so  clear  that  anyone  can  make  the  apparatus  with- 
out trouble,  and  besides  a section  of  the  In.structlon  book  Is  taken  up 
with  the  fundamentals  of  electricity  to  acquaint  the  layman  with  all 
important  facts  In  electricity  In  a simple  manner. 

We  guarantee  satisfaction. 

The  size  over  all  of  the  outfit  Is  14  x 9 x 2%  Shipping  weight,  8 lbs. 

No.  2002  "The  Boy’s  Electrio  Toys,"  outfit  as  described $6.00 

IMMEDIATE  SHIPMENTS 

**the  Livest  Catalosi  in  America** 

IN  this  cyclopedia  you  will  find  all 
about  raffio.  One  of  the  greatest  cat- 
alogs of  Its  Idnd  in  print. 

' You  will  find  in  It  dozens  of  wireless 
liistruraents  of  the  famous  E.  I.  Co.  make. 

Other  things  you  will  find  listed  In  this 
catalog:  Electrolytic  Interrupters,  Bull- 
dog Spark  Colls,  Chemical  Outfits,  Code 
Practice  Sets.  Primary  Batteries,  Storage 
Batteries,  Hydrometers,  Volt  and  Amme- 
ters, Battery  meters.  Electrolytic  Rectl- 
fiem.  Rheostats,  Tesla  Coils.  Microphones, 


Loud  Talkers,  Electro-magnets,  X-ray 
Tubes,  Telephones,  Magnetos,  Low  Ten- 
sion Transformers.  Books,  etc.,  etc.  IN 
A WORD  THE  MOST  COSIPLETB  CAT- 
ALOG IN  PRINT. 

ITir  "'Ith  this  wonderful  cyclopedia 
* — 20  coupons  for  our  160  page 

Wireless  Course  In  2ft  les.sons.  3.5ii  il 
lustrations,  3ft  tables.  Catalog  explains 
how  you  can  get  this  Course  absolutely 
free. 


The  Electro  Importing  Co.. 


231  Fulton  Street 

"Everything  for  the  Experlmenfer" 


ELECTRO  IMPORTING  COMPANY 

231  Fulton  St.,  New  York  City 

I enclo.se  lierewitli  1ft  cents  in  .stamps  or  coin,  (o 
cover  postage,  for  which  please  send  me  your  latc.st 
('yclopc.'ilia  t'iilalog  Xo.  22  ns  deacrllicd. 


\A.\IE  . . 
ADUKK.'^.'S 
ST.MT,.  , . . 
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Let  these  fifteen  world- 
famous  auto  engineers  help  you 
into  a big  paying  job.  They  can  do  it.  The  Library 
of  Automobile  Engineering  written  by  these  men  will 
tell  you  everything  you  need  know  to  earn  $50.00  to  $100.00  a week  or 
more  in  the  auto  game.  Start  right  now.  More  men  are  needed — ^thou- 
.sands  of  men  are  needed  to  keep  the  country’s  eight  million  cars  in  good 
going  condition.  Over  76,000  sets  of  these  great  books  have  been  sold  on 
our  no-money-down-easy-payment-plan.  See  our  free  offer  below. 


AittoBooks 

6 Volumes  SE/\T  FREE 


American 

Dept. 


U.  S.  A.^ 


No  matter  if  you  don’t  know  a thing  about  automo- 
biles now,  you  can  learn  the  auto  game  backward  and 
forward  with  these  books  to  help  you.  They  explain 
everything.  They  turn  every  make  of  car  inside  out 
— show  you  how  it  is  made— how  to  repair  it — how  to 
keep  it  in  good  condition — how  to  go  into  the  garage 
business  for  yourself.  6 big  books  bound  in  flexible 
American  morocco  containing  2600  pages  of  money- 
making facts  and  more  than  2000  pictures,  blueprints 
and  diagrams.  Anyone  who  can  read  can  understand 
them. 

SetidNoMottetj 

You  don’t  have  to  pay  one  cent  in  advance.  Just  mail 
the  coupon  and  use  the  books  for  a whole  week  in  your 
home  or  shop — then  decide  wliether  you  want  to  keep 
them  or  not.  If  you  like  the  books,  send  us  only  $2.80 
in  seven  days  and  $3.00  each  month  until  $29.80  is 
paid.  If  you  don’t  like  them,  just  ship  them  back  at 
our  expense  and  you  won’t  owe  us  a cent.  Along  with 
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' Yet  every  time  we  have  ourselves  X- 
rayed,  the  particles  that  are.  shot  off  from 
the  anode  of  the  X-ray  tube  travel  precisely 
at  such  tremendous  speeds  and,  due  to  their 
.speeds,  produce  such  extraordinary  results. 

Light  Is  Four  Dimensional. 

Take  a ray  of  light  traveling  186,000 
miles  per  second.  Interpose  a cube  of  glass 
that  may  be  a yard  thick  between  yourself 
and  the  ray  of  light.  Altho  glass  is  one 
of  “the  hardest  and  densest  substances 
known,  the  light  ray  passes  right  thru  it 
as  if  the  wall  of  glass  were  not  there.  Yet 
we  have  reasons  to  believe  that  light  really 
has - substance.  In  other  words,  the  par- 
tieles  which  make  up  light  are  just  as  solid 
sand  teal  as  the  brick  shown  in  Fig.  2,  but 
in  , moving  at  such  a tremendous  speed, 
these  particles  undergo  certain  physical 
changes,  of  which  as-  yet  we  are  ignorant 
becaus'e' these  particles  truly  move  in  the 
! fourth  dimension  and,  as  such,  are  subject 
to- entirely  different  laws  than  those  which 
' we  'know  now. 

The  same  is  the  case  of  radium.  Weknow 
thaf-radium  shoots  off  highly  charged  alpha 
particles  at  a -speed  approaching  that  of 
light.  /.These  spar'ticles,  which  are  just  as 
> real  as  those  which  make  up  a brick,  are 
hurled  right  thru  glass,  metals,  a human 
hand  and  most  other  substances  as  if  these 
substances  did  not  exist.  .These  alpha  par- 
ticles, moving  as  they  do,  have  a real  fourth 
dimension  otherwise  they  could  not  and 
would  not  do  what  we  know  them  to  do. 

I ■ 

The  Pressure  of  Light. 

Once  upon  a time  it  was  thought  that 
light  was  simply  a wave  motion  of  the 
ether  without  having  any  substance.  We 
are,  however, , slowly  reverting  to  Newton, 
who,  steadfastly  asserted  that  light  is 
corpuscular,  in  other  words,  made  up  of 
small  particles,  and  recent  investigations 
tend  to  show  that  Newton  was  not  alto- 
gether incorrect.  We  know,  for  instance, 
that  the  sun  exerts  a certain  amount  of 
pressure  on  the  earth,  amounting  to  over  a 
hundred  tons.  This  pressure  is  just  as  real 
as  if  fine  streams  of  water  shot  from  the 
sun  were  pressing  upon  the  surface  of  the 
earth.  This  pressure  of  the  light  is  proven 
most  effectively  by  a comet’s  tail.  The 
tail  of  a comet,  as  we  know,  is  always 
turned  away  from  the  sun  no  matter  where 
the  head  is  located  in  its  orbit  around  the 
sun.  As  is  well  known,  the  tail  of  the 
comet,  which  is  made  up  of  thin  gases,  is 
moving  in  a vacuum.  As  the  tail  is  sprayed 
with  the  rays  of  the  sun  a certain  amount 
of  pressure  is  brought  to  bear  upon  the  gas 
particles,  and  they  thus  move  away  until 
they  encounter  the  least  resistance,  which 
is  right  behind  the  comet’s  head.  The 
comet’s  tail  in  this  case  behaves  exactly  in 
the  same  manner  as  a weather  vane,  which 
always  places  itself  in  the  line  of  least  re- 
sistance, pointing  with  the  arrow  to  the 
direction  whence  the  wind  is  blowing  strong- 
est. The  pressure  of  light  has  been  verified 
by  many  experiments  on  earth  as  well.  It 
is  shown  in  Fig.  7.  Here  we  see  the  light 
ray  coming  from  a distant  star  being  devi- 
ated by  the  gravitational  field  of  the  sun. 
This  experiment  has  actually  been  proven 
on  a photographic  plate.*  If  the  ray  of 
light  shown  in  Fig.  7 was  merely  a wave 
motion  of  the  ether,  it  is  inconceivable  how 
it  could  possibly  be  deflected  by  the  sun’s 
gravitational  field. 

*See  "Electrical  Experimenter,"  January  issue, 
page  887. 
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Dreams  Are  Exaggerated  Memories, 

It  Is  Thought 

Dreams  are  memories ; memories  are 
recollections  of  past  physical  experiences. 
These  experiences  are  obtained  usually 
thru  the  sense  organs.  These  operations 
are  mechanical,  hence  dream-thoughts  are 
mechanical  reflex  operations,  corresponding 
in  a reverse  way,  we  may  say,  to  the  orig- 
inal spontaneous  operation  in  the  memory 
center.  This  being  the  case,  a dream- 
thought  can  only  be  of  some  impression 
already  in  the  mind. 

Helen  Keller,  born  blind,  deaf  and  dumb, 
never  had  dreams  of  things  that  can  be 
seen,  things  that  can  be  heard,  or  of  let- 
ters, figures,  pictures,  etc.  Her  mind  was 
ignorant  of  these  things  and  of  course 
could  not  furnish  dream-thoughts  such  as 
are  common  to  people  with  normal  sensa- 
tion. Her  dreams  were  of  talking  with  the 
fingers,  for  example. 

Innumerable  cases  can  be  given  to  prove 
the  fact  that  dreams  are  mechanical  opera- 
tions of  the  brain  and  sense  organs ; that 
dreams  are  created  from  mental  impres- 
sions obtained  from  previous  experience ; 
and  that  they  are  aroused  by  some  natural 
stimulus,  either  outside  or  inside  of  the 
body.  The  mind  is  actively  receiving  im- 
pressions from  the  earliest  infancy  to  the 
last  instant  of  consciousness,  and  it  is  evi- 
dent that  new  impressions  are  received  and 
recorded,  as  additions  to  memory,  even  at 
the  moment  of  dreaming. 

So  vast  and  intricate  is  this  store  of 
personal  knowledge  that  the  individual  is 
unaware  seemingly  of  the  major  portion  of 
it,  and  it  is  only  when  some  stimuli  causes 
memory  to  produce  a recorded  portion, — 
very  often  to  the  wonderment  of  the  per- 
son,— that  he  realizes  that  he  possesses 
the  bit  of  knowledge.  A very  large  part 
of  our  store  of  sense  experiences  are  re- 
ceived subconsciously,  and  as  the  mind  un- 
doubtedly retains  each  and  every  impres- 
sion thru  life,  a considerable  part  of  our 
knowledge  is  subconscious.  Subconscious 
knowledge  is  recalled  by  stimuli  just  as  is 
aiij'  well  known  impression. 

' Day  Dreams  and  Sleep  Dreams 

I Such  biological  facts  are  confusing,  and 
would  be  unbelievable  were  it  not  that 
j every  rational  person  is  constantly  exper- 
iencing mental  reflexes  that  prove  them. 

1 Sleep-dreams  and  day-dreams  are  common 
to  us  all ; we  all  realize  that  our  day- 
' dreams  at  least  are  shaped  by  our  personal 
I experience ; it  does  not,  therefore,  require 
much  reflection  to  convince  us  that  sleep- 
dreams  are  evolved  from  our  personal 
experiences  also.  We  are  aware  that  many 
of  these  ilreams  are  confused, — jumbled  to- 
gether, — a piece  of  recollection  here, 
another  there,  so  that  no  matter  what  effort 
we  make  we  cannot,  even  when  awake, 
straighten  them  out. 

If  this  confused  state  of  mental  action 
is  of  common  occurrence  in  reflection  dur- 
ing our  waking  hours,  we  should  not  be 
surprised  tliat  sleep  reflection  is  often 
jumbled,  fantastic,  undefinal)le.  Sleep 
thoughts  are  composed  almost  entirely  of 
imiiressions  received  from  the  sense  of 
\-ision,  and  for  this  reason  are  rarely  more 
than  pictures  of  things,  places  or  persons 
that  have  been  seen.  If  the  sleeper  recalls 
words,  letters,  figures,  drawings,  and  the 
like,  it  will  invariably  be  found  that  these 
have  been  seen  at  some  time  also. 

When  words  are  spoken,  sung  or  other- 
wise used,  as  in  shouting  or  declaiming, 
they  are  in  the  language  or  languages  that 
(Continued  on  page  *902)  ■ ■ 
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You  Can  Save  $50,00 

Byrecoverinpr  yourold  auto 
top  frame  yourself.  We 
make  these  recovers  to  fit 
iin  makes  and  models  of 
up  cars.  Any  person  that  can 

Parcels  Postpaid  furn1sh^^nstruct*iona.' 
Roof  and  quarters  sewed  tojjether  with  rear 
curtain,  fasteners,  welts  and  tacks.  All  complete.  Give  us  the 
name,  year  and  model  number  of  your  car  and  we  will  send  you 
our  catatogfue  with  samples  and  quote  you  exact  price. 

LIBERTY  TOP  & TIRE  CO.,  Dept.  E4,  Cincinnati.  0. 


CONVERT  YOUR  BICYCIE  INTO  A MOTOR  CYCLE 

by  using  a STEFFEY  ATTACHMENT 
Simple-Reliable-Economical 

Fits  any  ordinary  wheel,  diamond, 
double-bar  or  truss  frame.  Easy 
to  attach.  Send  stamp  for  circu- 
lars. 


STEFFEY  MFC.  CO. 

Dept.  E,  5025  Brown  Street,  Philadelphia,  Pa. 
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Buy  the  Best 
Watch  Right 


It^s  Easy  to  Own  a 

Santa  Fe  Special 


JVIY  GUARAINXEE 
If  a Santa  Fe  Special 
Watch  fails  to  perform 
its  duty  properly 
through  original  de- 
fective material  or 
workmanship  it  will 
be  repaired  by  us  with- 
out a cent  of  expense 
to  you  or  replaced  by 
a watch  of  the  same 
grade.  This  wonderful 
watch  will  without  a 
doubt  last  a lifetime 
and  give  satisfactory 
service  and  is  within 
the  reach  of  every 
working  man. 


A Railroad  Man  is  always  a good  judge  of  watches.  And  all  along 
the  line,  from  the  engineer  and  the  dispatcher  to  the  telegrapher  and 
the  track- walker,  whenever  you  find  a railroad  man  earrying  a 
SANTA  FE  SPECIAL  you  will  find  him  satisfied  with  it.  This 
watch  has  enabled  me  to  boast  that  I have  customers  who  are 
boosters  in  every  section  of  the  United  States.  Why  shouldn’t 
I be  so  proud  of  it  that  I will  advise  you  to  buy  no  other? 

If  you  need  a watch  for  yourself,  or  are  thinking  of  buying 
one  for  a friend  or  relative,  let  me  tell  you  about  this  won- 
derful timepiece  and  explain  my  easy  payment  plan  before 
you  buy.  I will  give  you  the  greatest  guar- 
antee  of  service  and  satisfaction  that  can  signed, 

be  made.  Pres.  Santa  Fe  Watch  Co. 


The  Best 
Watch 
Made 
for  Every 
Trade 


Christmas  orders  and  orders  for  speeial 
occasions  should  not  be  delayed.  Don* t 
wait!  Send  in  your  order  today. 


%ILUN01S^4 

SanfatfeSpedal 

iUmv 


KAILROAD 

WATCH 


A 
HOKTH 


The  Standard  Railroad  Watch  that  is  GUAR- 
ANTEED FOR  A LIFETIME  OF  SATIS- 
FACTORY SERVICE.  These  watches  are  now 
in  service  on  practically  every  railroad  in  the 
United  States  and  in  every  branch  of  the 
Army  and  Naval  Service.  Thousands  of  them 
■are  distributed  around  the  world.  Your  name 
or  monogram  and  any  emblem  you  may  de- 
sire will  be  engraved  in  the  case  to  suit  your 
own  ideas.  Write  today  for  my  Free  Watch 
Book  to  make  your  selection. 

Save  One-Third  to  One-Half  of  your  Money — ■ 
Most  Liberal  Offer  Ever  Made. 

Our  “Direct-to-you”  low  wholesale  terms  and  Extra 
•Special  Distribution  Plan  is  fully  explained  in  the 
New  Santa  Fe  Special  booklet  just  off  the  press.  The 
“Santa  Fe  Special''  plan  means  a big  saving  of 
money  to  you  and  you  get  the  best  watch 
value  on  the  market  today— Watch 
sent  for  you  to  see  witliout 
one  penny  down. 


Hon.  Champ  Clark, 

House  of  Representatives, 

Washington,  D.  C. 

“I  have  carried  a ‘Santa  Fe  Spe- 
cial ’ for  three  or  four  years  and  find 
it  to  be  an  admirable  timepiece.” 

CHAMP  CLARK. 


New  Case  Designs 

I want  you  to  see  the  newest  designs  in  cases 
used  on  these  “Santa  Fe  Special”  Watches, 
so  you  will  fully  realize  their  beauty  and  up- 
to-dateness,  as  well  as  the  value  of  the  Bar- 
gain I am  offering  you.  I want  you  to  see 
the  3-color  inlay  work — think  how  distinct- 
ive and  personal  Your  Watch  would  be 
with  your  own  name,  monogram  or 
some  appropriate  emblem  engraved 
in  the  case,  just  to  suit  your  own 
ideas.  You  will  also  want  to  see 
the  new  French  Art  designs  in 
engraved  cases — all  shown  in  My 
New  Free  Watch  Book,  printed 
in  beautiful  colors.  Write  today, 
it  will  be  sent  FREE. 

Santa  Fe  Watch  Company 

Dept.  C-80 

Thomas  Building, 

Topeka,  Kans^ 


A letter,  post  card 
or  this  coupon  will  bring 
my  Beautiful  Watch  Book  FREE 

SANTA  FE  WATCH  COMPANY 

Dept.  C-80,  Thomas  Bldg.,  Topeka,  Kans. 

Please  send  me  your  New  Watch  Book  with  the  under- 
standing that  this  request  does  not  obligate  me  in  any 
way. 

Name  

Address  

State  
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Hi  CERTIFICATED 

ELECTRICIAN 

THIS  IS  YOUR 
CHANCE  OF  A LIFE  TIME 


I am  Chief  Engineer  of  the  great  Chicago 
Engineering  Works.  I am  in  close  official 
touch  with  the  electrical  world.  I know 
how  badly  we  need  trained  electricians  who 
can  take  charge  of  important  work  as  ex- 
perts. Right  now  there  is  such  a need  for 
executive  electricians  that  I am  making  a 
special  effort  to  help  meet  the  demand.  I 
am  publishing  this  special  announcement  to 
secure  a certain  number  of  ambitious  men 
whom  I will  personally  train  by  mail  for 
the  wonderful  opportunities  that  are  open. 

I WILL  MAKE  YOU 
a Trained  Electrician 

I don’t  care  how  young  or  old  you  are, 
just  as  long  as  you  can  read  and  write  and 
have  a spark  of  ambition.  I don’t  care 
where  you  live  or  what  you  do.  I don’t  care 
if  you  don’t  know  a blessed  thing  about  elec- 
tricity. Just  give  me  a little  of  your  spare 
time  for  a short  period  and  I’ll  show  you  the 
quick  way  to  success  in  electricity.  You  can 
qualify  to  earn  $65  to  $175  a week  with 
opportunities  for  greater  earnings. 

/ Train  You  By  Mail! 

Your  spare  time  will  do.  No  interference 
with  your  regular  duties.  I understand  just 
what  you  must  know  and  I have  devised  a 
wonderful  way  of  instructing  by  mail.  I 
positively  guarantee  your  satisfaction. 

T^Wy  "C  r Wonderful 

M ^ Electrical  Outfit 

Absolutely  free.  Not  a penny  cost  to  you 
now  or  later.  To  those  who  enroll  now  I 
will  give  a wonderful  set  of  Electrical  Equip- 
ment with  my  compliments.  Write  me  at 
once.  I have  only  a limited  number  of  sets 
to  be  given  free.  Drop  me  a post  card  or 
letter. 

|.r  ..  « You  will  have  to  act  quick  to 

YV  VltC  i get  in  on  this  opportunity.  Write 
me  today  for  full  particulars.  Drop  me  a 
post  card.  Write  Now. 

CHIEF  ENGINEER  COOKE 

Chicago  Engineering  Works 

Dept.  520y 

1918  Sunnyside  Ave.  Chicago,  Illinois 
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A New  Double  Base  Lamp 

After  considerable  experimentation  with 
extensible  equipment  of  various  kinds,  the 
double  base  lamp  shown  has  been  developed 
by  E.  O.  Schweitzer.  This  lamp  may  be 
made  up  in  any  style  and  capacity,  but  the 
one  shown  in  the  figure  is  a 60-watt  Mazda 
B lamp,  that  is,  the  filament  and  filament 
mounting  details  are  the  same  as  for  the 
standard  S-21  bulb,  60-watt,  115-volt  Mazda 
B lamp,  but  the  lead  wires  and  the  details 
connected  with  them  are  standard  500-watt, 
type  C,  115-volt  specification.  These  heavy 
lead  wires  continue  thru  from  base  to  base 
and  the  lamp  filament  is  tapped  off  from 
them.  The  cane  glass  stops  about  one  quar- 
ter of  an  inch  from  the  secondary  press, 
and  furthermore  the  lead  wires  are  formed 
into  what  might  be  termed  an  expansion 
loop,  so  that  altogether  there  is  no  possi- 
bility of  strain  being  set  up  due  to  unequal 
contraction  and  expansion  of  the  bulb,  cane, 
and  lead  wires. 


How  Often  Have  You 
Desired  to  Connect 
Some  Auxiliary  Elec- 
trical Appliance  to  the 
Nearest  Electric  Out- 
let Overhead?  By  the 
Use  of  This  Double 
Base  Lamp  Which 
Has  Feed  Wires  Run- 
ning Directly  Through 
It,  Besides  the  Usual 
Filament,  It  Becomes 
Possible  to  Connect 
Any  Apparatus  De- 
sired to  the  Bottom  of 
the  Lamp  by  a Single 
Plug  Attachment. 


Incidentally  this  is  a tipless  lamp,  ex- 
haustion of  the  bulb  being  carried  out  by 
means  of  a sealed-off  tube  concealed  within 
one  of  the  bases. 

The  lead  wires  are  given  a quarter  twist 
in  passing  between  the  twm  ends  of  the 
lamp  so  as  to  provide  clearance  for  the 
filament  anchors.  The  lamp  is  furnished 
with  the  simple  receptacle  connector  shown 
in  Fig.  2,  which  is  merely  a duplication  of 
the  threaded  portion  of  a medium  screw 
base  socket  shell  surrounded  by  either  a 
fiber  ring  or  wdth  the  addition  of  a light 
brass  shell  beaded  at  each  end  for  use  with 
any  standard  shade  holder.  This  connec- 
tor makes  the  lamp  safe  to  manipulate  and 
allows  of  any  standard  attachment  plug  be- 
ing screwed  in  from  the  free  end ; or  it 
permits  any  number  of  these  double  base 
lamps  to  be  strung  in  parallel  for  such  pur- 
poses as  window  or  showcase  lighting,  etc., 
etc. 


Puncture 
t k Proof  Tube 

Miles  Guaranteed 


IFora  limited  time  only  we  are  offer- 
ing absolutely  free  a puncture 
proof  tube  guaranteed  6,000 
miles,  with  every  purchase  of  one  of 
^our  famous  Reliable  Double  Tread 
'^Tires  which  are  guriranteed  S.OOOmilea 
and  often  give  8,000  to  10,000. 

4 Reasons  for  Buying 
this  Bargain  Offer 
G.OOOmiles  without  a punoturel 

2— Save  repair  billsl 

3— Save  entire  cost  of  tubel 

4— Save  money  on  tires? 

Price  Includes  Tire  and  Tube 


Size  Tires 

30  X 3.. .$6.95 
30x3^.  7.95 
32  X 3^. .8.75 
34  X 3^. .9.00 

31  X4....9.95 

32  X 4..  10.25 
,v»«yx33  X 4..  10.90 
|ll^34x4..  11.25 


Size  Tires 

35x4.... $12.00 
— ■ 12.50 

12.75 

12.95 
13.25 

13.75 

13.95 
14.50 


36x4 
34x4k... 

35  x4i^. . 
36x4k.. 

37 X 4^.. 

35x  5.... 

37x5....  

Free  Rellner  With  Each  Tire 
I In  ordering  be  sure  to  state  eize 
I wanted,  also  whether  8.  6.  clincher, 
j plain  or  non-skid.  Send  $2.00  deposit 
Jon  each  tire,  balance  C.  O.  D.  subject 
to  examination;  6 percent  discountif  yon  sendfull 
amount  with  order.  Rush  your  order  today. 

REUABLE  TIRE  & RUBBER  CO. 

3473  Michigan  Ave«  Chicago*  IU» 


YOU  Can  Do  YOUR  Own 
SOLDERING  and  All 
Metal  Repairing 
With 


PER 

TUBE 


A PASTE 
THAT  TURNS 
INTO  METAL 

WHEN  HEATED 

u A match  will  do  It.  Requires  no 
^ acid  or  soldering  iron.  Joins  or 
repairs  wires,  metals  or  metalware. 

Sold  by  hardware  and  electrical 
storpft,  or  sent  hy  us  oostpaid. 

SOLDERALL  CO..  Dept.  E. 

129  Sussex  Ave.*  Newark,  N.J. 

COMBINATION  SET 
Tube  and  Torch  Complete 

Dealers  Send  for  Quantity  Prices. 
Look  for  Trade  Mark  “SOLDERALL*’ 
Beware  of  Imitations  with  similar  names 


RICHARDSON’S  POLYPHASE  SLIDE  RULE 


r^f 

k'f*''.!;kkv!TCtLO'!rd!!!‘24 

' • f-~  1 

has  the  regular  A.  B.  C,  and  D Scales;  also  a Cl  or 
Polyphase  Scale,  Logarithm,  Sine  and  Tangent  Scales.  All 
graduations  are  printed  on  white  coated  steel  from  engine 
divided  plates.  These  Scales  are  accurate  and  will  retain 
their  accuracy  indefinitely.  They  are  not  affected  by  acids, 
alkalies,  water  or  grease.  Length  of  rule  10".  A 100  page 
Instruction  Book  which  teaches  all  there  is  to  know  about 
slide  rules,  is  sent  with  each  order. 

Price  of  the  Richardson's  Polyphase  Slide  Rule,  in  case 
with  100  page  Instruction  Book  $2.00. 

An  ideal  Slide  Rule.  It  is  low  priced  and  an  equal  to 
any  other  rule  in  appearance,  accuracy  and  durability. 
Be  convinced.  Your  money  will  bo  promptly  refunded  If 
you  are  not  satisfied. 

Send  for  our  40  page  catalogue  of  supplies.  It  describes 
rules  ranging  from  50c  to  $10.  each.  Instructions  in 
Logarithms  and  Trigonometry  free  \\dtU  every  catalogue. 


GILSON  SLIDE  RULE  CO. 


NILES,  MICH. 


Send  No  Money 

Profit  Smashing  Bargain  — Just 
send  your  name,  address,  size  a:id 
color  lor  b pairs  of  these  hand- 
some, durable,  genuine  l>uo-Web 
silk  socks.  Pay  only  S3. 19  for  6 
pairson  arrival. GUARANTEED 
$5.00  VALUE.  Wonderful 
quality,  extra  heavy  silk. 

Elastic  ribbed  top.  Double  y'^L 

toe  and  sole,  high  spliced 
heel.  Choice  of  brown 
or  black.  Fast  color 
Write  today  fortliis 
aatouiidingoffer. 

Limited 
q nan  ti  t y. 

On  y G pairs 
to  a custom- 
er. Shipped 
<lelivery  charges  paid. 

Pay  only  $3.19  on  ar- 
lival.  Money  back  if 
you  can  match  them 
for$6.U0.  Dept.  L-3912 

BERNARO-HEWITT  & CO.,  900  W.  Van  Buren, 


1 Genuine  Foreign  Stamps — Mexico  War  Is- 
sues.  Venezuela.  Salvador  and  India 
1 Service,  Guatemala,  China^  etc.  Only  finest 
/approval  sheets.  50  to  60%.  Agents  Wanted.  Big 
' 72-p.  Lists  Free.  We  Buy  Stamps.  Estab.  25  yrs. 
Hussman  Stamp  Co.,  Dept.  118,  St.  Louis.  Mo. 
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Sold 
On  Trial 


Not  limited  to  a few 
days — but  giving  ample 
opportunity  to  determine 
benefits  in  your  case. 

You  Can  Expect  Results 
Like  These  Users: 

“The  Renulife  Violet  Ray  High  Fre- 
quency Generator  is  superior  in  efficiency 
because-of  its  perfect  character  and  control 
of  current,  compactness  and  perfect  insu- 
lation. The  smallness  and  lightness  of 
Electrode  holder  is  also  a great  advan- 
tage.” "The  doctor  told  me  that  the 
trouble  was  hardening  of  the  arteries.  I 
would  not  be  without  it  for  all  the  money 
ill  the  world.”  “I  cannot  recommend  it 
too  . highly.”  ‘T  have  been  using  mine 
now  for  a week  tor  Sciatica  and  I am 
highly  pleased  with  results.”  ”1  think  it 
is  one  of  the  best  little  machines  that 
was  ever  invented.”  ‘T  have  used  it 
with  excellent  results  for  the  restoration  of 
hair  and  stiff  and  sore  rheumatic  finger 
joints.”  “Am  well  pleased  with  the  Gen- 
erator, and  the  kind  treatment  received 
from  your  Company.”  “My  Generator 
has’  stopped  my  neuritis.”  “Every  house 
should  have  a Renulife  Violet  Ray  High 
Frequency  Generator  for  the  treatment  of 
Neuralgia;  Neuritis;  Sore  Throat:  Kernels 
in  Neck:  Cramps;  Headache;  Stitt'  Neck; 
Muscular  Soreness;  Rheumatism;  Paral- 
ysis; in  short,  pain  of  all  kinds.” — M.  B. 

• 'T  have  been  much  relieved  by  the 
use  of  your  Violet  Ray  Generator.” 

“It  is  fine  for  insomnia.” 

“I  find  it  such  a help  in  nervousness.” 
"I  would  not  part  with  it  for  five  times 
the  price.  It  is  sure  a little  wonder.”' 
“I  am  more  than  pleased  with  the  Gen- 
erator; the  whole  family  are  using  it.” 


In  Your  Own  Home 


Suffering  or  handi- 


Get  FREE 
Violet  Ray  Book 

The  application  of  electricity  in 
this  harmless  and  pleasant  form — 
the  Violet  Ray — is  the  modern 
way  to  re-estaljlish  natural  and 
healthy  conditions.  Write  for 
Book  giving  full  explanation. 


Are  you  in  bondage  to  ill-health  ? 
capped  by  the  lack  of  success-attaining,  energetic,  vig- 
orous, natural  Health?  Then  learn  of  Nature’s  inex- 
haustible store  of  Health-bearing  forces — now  ready  to 
help  you  overcome  suffering — build  up  strength — recu- 
perate normal,  healthy  conditions.  Yon  can  ^ get  this 
beneficial  cooperation  and  help  right  in  your  own  home. 
Recharge  your  body  with  the  vibrant  forces  of  electricity 
— through  the  Renulife  Violet  Ray — a source  of  pulsating 
dynamic  health — ^the  foundation  of  happiness  and  success. 

Electricity  is  sprayed  into  your  body — thousands  of  volts — 
quickening  circulation,  purifying  the  blood,  imparting  new  vitality 
and  strength.  Local  pains,  aches  and  disorders  disappear,  while 
the  entire  physical  being  takes  on  new  tone.  Send  for  book 
explaining  all  this  interesting  subject. 

Many  Thousands  Benefited 

The  wonderful  RENULIFE  VIOLET  RAY  GENERATOR 
transforms  the  electric  current  from  your  light  socket  into  this 
powerfully  effective  health-giving  administration  as  safe  and  pleas- 
ant as  a ray  of  sunshine — No  Shocks  or  Jolts — just  a feeling  of  well 
being — permanently  beneficial.  Simple  and  safe  for  anyone  to  use. 

Most  remarkable  results  have  been  obtained  in  many  chronic 
cases  of  nerve  disorders,  faulty  circulation,  anemia,  paralysis, 
rheumatism,  neuritis,  catarrh,  lumbago,  soreness,  lameness,  etc. 
See  list  on  coupon.  Get  the  record  of  hundreds  of  cases. 

RENULIFE  ELECTRIC  CO.  - 


Energizer.  Satur^xe  your 
body  with  revitalizing  Violet 
Rays. 


Stops  Aches.  The  quick 
action  in  abating  pains  and 
aches  is  truly  marvelous. 


New  York  City 
27  Warren  St. 


Canada 


Windsor,  Ont. 
Netting  Bldg. 


SALES  DISTRIBUTORS  WRITE 
For  Proposition  on  Exclusive  Territory 


COUPON  FOR  BOOK 
and  Special  Information 


RENULIFE  ELECTRIC  CO., 

'1212  MATquett^  , Detroit 

' Plraso  send  wiihoiii  ohiigaiton  your  bftoK  •qTealth.’*  cx« 
pl.-iinlnc  Violcl  Hay  ircauncnls  whh  Kenulifo  CenerntorSi  also 

Eivo  full  particulars  as  to  Us  applicaiiou  for  ailments  checked 
eluit.  . - 

\ treats!  successfully 

(•.Absccsscj  Facial  Neuralgia  *' ..Obesity 

Anomia  1 Falling  Hair  ,. Pain  in  Abdomen 


. Asthma 
. .Arteriosclerosis 
. . Baldness 
. Blackhead) 
..Brain  Fag 
. .Bronchitis 
. Bunions 
. .Bruises 
. .Catarrh 
..Colds 
. .Chilblains 
. .Dandruff 
. .Deafness  and  Ear 


....  -nalo  Com* 
plaints 
. Goitre 
..Gout 

. .Haemorrhoids 
..Hay  Fever 
. . Infantile  Paralysis 
. . Insomni.a 
. . Lameness 
, .Locomotor  Ataxia 
. . Lumbago 
. . Nervous  Affec. 
lions 


and  chest 
.Paralysis' 

Piles 
.Pimples 
.Pyorrhea 
. Rheumatlsri 
.Scars 
Sciatica 
Skin  Diseases 
Sore  Thro.it  and 
Throat  Diseases 
.Sprains 
.Toothacho 
Weak  Eyes 
Wrinkles 
Warts  and  Moles 


Several 

SIZES 

Most 

Efficient 

Lowest 

Priced 


Rheumatism,  Lumbago,  neu« 

ritis  greatly  benefited. 
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Learn  in  Spare  Time  to 
be  a CIVIL  ENGINEER 


Earn  $1500  to  $5000  Yearly 

Here’s  your  big^  chance  to  become  a 
full-fledged  Civil  Engineer!  With  this 
set  of  books  you  can  fit  yourself  to 
make  big  money  in  the  greatest  out- 
door profession  on  earth!  Offer  fully 
explained  in  coupon.  Good  only  with- 
in boundaries  of  the  U.  S.  and  Canada. 

Great  Books  Shipped  FREE 
SI  Wnolr  ^ 

IOC  a iteen  <jays*  free  trial. 

IJiiio  big  leather-bound  volumes;  3000  pages 
7x10  inches;  3000  plates,  maps,  diagrams,  etc. 
Written  by  world's  greatest  civil  enguieers.  Books 
tell  you  AT.T,  ABOUT  surveying;  highway  con- 
struction; railway  engineering;  earth  work;  speci- 
fications; estimating  contracts;  bridge  engineer- 
ing; masonry;  reinforced  concrete;  water  supply; 
sewers  and  drains;  water  power  equipment;  irri- 
ga^tion;  engineering,  etc.,  etc.  Written  in  simple 
language — every  point  made  plain. 

Consulting  Service  Free 

A $12  Consulting  Membership  solves  your  diffi- 
cult problems  for  a whole  year.  FREE  with  the  set 
of  hooks.  SEND  NO  MONEY  — JUST  THE 
COUPON! 


:!l'l  CKCLOPEDU  '.’YCUIPEDl'  fClOPfOl*  lOjOPtE.  -YCLOPEDlA  CTCLOPEIIl'.  CYCIOPED' 
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r ■‘■'sciTjai  wimffl  aami*  -vsiiwi'  uicias 


^ American 
Technical 
Society 
Dept.  C-259 
Chicago.  U.S.A. 
Please  send  Library  of  Civil 
Engineering  for  ..seven  days' 
examination,  express  collect.  I 
will  send  $2.80‘witbin  seven  days 
and  $3.00  a month  until  I have 
paid  $39.80  or  notify  you’ and  hold 
books  subject  to  your  order.  Title  not 
to  pass  until  fully  paid. 
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Name 
Address. 
Reference 


Different  from  all  others -the 

■'[NEW 


BE^ 

"^RRins 


ehoots  harder  and  farther 
w than  any  other.  Made  on  a 

new  principle.  Is  really  a strong 
air-pump,  compressing  air  in  tho 
air-chamber  to  any  degree  of  power 
desired.  Each  stroke  gives  increased 
power,  one  to  six  strokes  being 
sufficient. 

Works  like  air-drills  and  air-ham- 
mers—with  this  difference: 

You  control  shooting  force.  This 
block  of  hardwood  ehows  penetrat- 
ing power  of  each  charge.  No  other 
air  rifle  can  duplicate  this  feat. 

The  Benjamin  is  safe^  because  you 
control  the  power.  Never 
loses  shooting  force— has  no 
springs  to  get  out  of  order. 
Write  for  interesting  folder 
about  this  wonderful  gun. 
At  all  dealers.  $5.00  Ask 
your  dealer  for  demonstra- 
tion. ^ 


Benjamin 

Air*Ki£le 


& Mtg.  Co. 
6I9N*  Broadway 
ST.  Louis,  Mo. 


Pacific  Coast  Repres-'ntatives: 
McDonald  &.  linforth,  caii  Bicig., 
San  Francisco. 


Handwriting  Tells  You  Secrets 


Bo  successful.  Find  out  what  holds  you  back. 
Send  us  an  ink  specimen  of  your  handwriting 
and  $1.00.  Our  expert  Graphologists  will  tell 
you  your  faults,  virtues,  talents,  etc.  Your  $1.00 
back  If  you  are  not  satisfied. 


ROBERT  R.  ROSS,  110  West  40th  St.,  N.  Y. 


{Continued  from  page  898) 


E^ert  electrical  engineers  are  being  paid  fabulous 
salaries.  Thousands  needed  today.  We  give  you 
personal  and  thorough  training — practical,  techni- 
cal courses  three  months  to  two  years,  under  expert 
engineers  in  electricity,  steam,  gas,  auto,  armature 
winding,  drafting,  etc.  Extensive  laboratory  and 
shop  equipment.  Not  a trade  school.  Enroll  any- 
time. Do  not  judge  us  by  size  of  ad  hut  write  for 
free  illustrated  catalogue. 

FINLAY  ENGINEERING  COLLEGE 

Greatest  of  its  kind 

1001  Indiana  Avenue  Kansas  City,  Mo. 
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the  user  is  familiar  with,  or  has  heard.  It 
is  during  sleep  that  the  most  remarkable 
exhibitions  of  recalled  subconscious  know- 
ledge are  manifested.  It  is  often  exprest 
by  the  sleeper,  speaking  words  in  a foreign 
tongue,  words  that  have  been  heard  but 
the  meaning  of  which  is  unknown.  Other 
subconscious  impressions  are  recalled  to 
create  a mental  picture  that  appears  new 
or  original. 

Prophetic,  inventive  or  creative  dreams 
are  developed  from  our  subconscious 
knowledge.  Nightmares,  night-terrors, — 
common  to  the  child  and  the  feeble-minded, 
— as  well  as  most  dreams  of  a mysterious 
nature  are  created  from  subconscious 
mental  complexes.  Dr.  Sigmund  Freud 
attempts  to  trace  all  dreams  to  infantile 
and  childhood  complexes,  because  he  sees 
hidden  in  every  dream  a wish  — fulfill- 
ment,— that  is,  dreams  express  yearnings, 
cravings,  hopes,  and  desires  that  have  not 
otherwise  been  fulfilled.  Tho  it  is  true, 
that  all  our  acts,  or  thoughts  governing 
them,  are' really  directed  by  our  desires,  we 
can  hardly  say  that  a nightmare  or  night- 
terror  is  a wish-fulfillment  or  a reflection 
of  a wish. 

The  stimuli  that  recalls  knowledge  to 
the  mind  may  be  an  incitement  or  spur 
as  intricate  and  elusive  as  the  thought 
that  produced  it.  It  may  be  received  con- 
sciously or  subconsciously,  and  from  with- 
out or  within  the  body ; thus  we  have 
dreams  caused  from  the  want  of  food,  or 
from  food,  drink  or  drugs,  that  abnormally 
excite  sensation.  Cold,  heat,  light,  sound, 
odor,  all  form  external  stimuli.  Whatever 
form  the  inciter  or  inciters  may  have,  they 
are  all  received  thru  the  sense  organs, — 
or  to  a degree  thru  the  bone,  tissue  and 
other  parts  as  some  investigations  claim — 
and  indicate  physical  or  external  condi- 
tions which  the  mind  is  to  determine  by 
means  of  memory  as  favorable  or  un- 
favorable to  the  welfare  or  contentment  of 
the  person. 

Dreams  are  therefore,  in  common  with 
all  thought,  important  aids  to  our  physical 
machinery,  and  are  formed  seemingly  to 
rest  the  body  by  a pleasing  assurance  of 
safety  or  to  arouse  the  mind  to  action  in  an 
effort  to  protect  the  body  from  some 
threatened  danger.  Dreams  or  thoughts 
that  dwell  continually  upon  one  subject  are 
incited  usually  as  danger  signals  and  are 
commonly  the  product  of  a diseased  mind 
or  an  infected  physical  organ.  It  is  ad- 
visable when  dreams  or  thoughts  persist  in 
this  way  to  consult  a physician,  for  dreams 
are  not  as  Shakespeare  says  “children  of 
an  idle  brain,”  but  are,  in  this  case,  as  well 
as  all  other  cases,  children  of  an  active 
brain,  seeking  to  arouse  or  to  soothe  the 
mind  in  its  subdued  control  of  the  body 
in  sleep. 


Healthy  Versus  Unhealthy  Dreams 


When  a person’s  tody  and  mind  are  in  a 
healthy,  normal  condition,  he  often  has 
day  dreams  which  are  of  a pleasant  char- 
acter, recalling  and  visualizing  incidents 
of  bygone  days.  Such  visions  are  restful 
to  the  man  who  comes  home  tired,  after 
long  business  hours  and  constant  por- 
ing over  books  of  law  or  other  work,  neces- 
sitating great  mental  strain.  More  often, 
however,  we  have  dreams,  which,  as  have 
been  explained  before,  may  be  excited  by 
either  internal  or  external  stimuli.  Thus, 
in  our  center  illustration,  we  see  a dream 
caused  by  the  cold  air  blowing  upon  a 
child’s  legs.  Immediately  this  stimulus 
is  transmitted  to  the  brain  where  a picture 
{Continued  on  page  904) 


Order  Your  Scientific  and 
Technical  Books  Now, 


They  are  difficult  to  obtain  and  prices 
are  constantly  increasing.  We  will 
quote  present  price  on  any  book  of 
this  nature  and  the  price  will  hold 
unless  the  publisher  should  increase 
his  price  in  the  interim. 


Write  for  our  96-page  catalogue — the  most 
complete  scientific  and  practical  catalogue 
now  issued.  In  addition,  our  1920-1921  list 
will  be  sent  you  as  soon  as  ready,  and  the 
prices  in  this  list  will  hold  good  in  possibly 
80  per  cent  of  cases;  but  you  will  be  notified 
of  any  change  before  filling  order. 


There  will  be  no  obligation  in  requesting 
catalogue  for  we  want  you  to  know  our 
Book  Department.  Write  today.  You’ll 
find  it  valuable  for  suggesting  books  you 
need. 


SCIENTIFIC  AMERICAN 
PUBLISHING  COMPANY 

Room  655,  Woolworth  Bldg.,  New  York  City 


Electrical 

g men  of  ambltli 
tries.  Condense 

Engineering 


WONDERFUL. 
WIRELESS 

lAPH 


Two 

Instruments  & 

2 Codes,  with  which  you 
can  Telegraph  from  house  to 
house  without  wires.  10  CIS. 
UNIVERSAL  CO..  DEPT.  K Stamford,  Conn. 


aETOHTHESTACE 


1 1 Tell  You  Howl  Stage  Work  and  Cabaret 

^Cntertainlngsucct^safuIIy  taught  by  mail.  Your  BIG' 
opportunity.  Travel,  see  the  world  aa  vaudeville, 
actor  or  actress.  My  great  Professional  Course— 
only  one  of  its  kind— COVERS  ALL  BRANCHES. 
Develops  Personality,  Confidence,  Skill  and  telta 
you  Just  how  to  get  on  the  Stage.  Send  6c  postage 
for  illustrated  booklet,  **Ail  About  Vaudevitte.'* 
State  age  and  occupation.  Write  for  this  free  Stage  Book  today! 
FREDERIC  LA  DELLE  Box  SS7-W  LOS  ANGELES,  CALIF. 


ic 


Book  on  Law  Free  1 

Write  today  for  our  new  171-paj?e  book 
on  “The  Power  of  Law  Training.*  It  carries 

a vital  and  inspiring  cnessap'o  to  every  ambitioas 
man.  B'ind  out  about  the  opportunities  that  await 
the  law  trained  man.  Find  out  bow  you  can  learn 
1 from  masters  of  the  law  right  in  your  own  h^e. 
\ No  obligations.  The  book  isabsolutely  FREE. 

Write 

American  Correspondonco  S^col  of  Law 
i 7449-3601  Michigan  Ave.,  Chicago,  Illinois 

men  with  training  are  in  de- 
mand. For  more  than  a quarter 
of  a century,  this  school  has 
been  training  men  of  ambition  and  limited  time,  for  the  elec- 
trical industries.  Condensed  course  in  Electrical 

enables  grad- 
uates to  se- 
cure good 

positions  and  promotions.  Theoretical  and  Practical  Kec- 
triclty.  Mathematics.  Steam  and  Gas  Engines  and  Mechani- 
cal Drawing.  Students  construct  dynamos,  install  wiring  and 
test  electrical  machinery.  Course  with  diploma  complete 


In  One  Year 


Over  3000  men  trained.  Thoroughly 
equipped  fireproof  dormitories,  dining 
hall,  laboratories,  shops. 

Free  catalog.  28th  year  opens  Sept.  29, 1920 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOMA  AVENUE,  WASHINGTON,  D.C. 


Cleartone  Phonographs 

J4.00  to  $200.00  Retail 
Our  Sundry  Dept,  offers  Needles  39o  per 
thousand.  Motors  $1.35  to  $14.75  each.  Tone- 
Arms  and  Reproducers  $1.30  to  $5.75  per 
set.  Main  Springs  20c  to  90c  each.  Records, 
Needles,  Sapphire  Points  and  Parts  at  rea- 
sonable prices. 

Write  for  our  84-page  catalogue,  the  only 
one  of  its  kind  in  America,  illustrating  33 
different  styles  of  Talking  Machines  and 
over  500  different  Phonographic  Parts. 

LUCKY  13  PHONOGRAPH  COMPANY 

Export  Dept.  46B  East  12th  Street.  N.  Y. 


NO 

MORE  J 


Kill  the  fear  of  stammering.  Re-education  the 
key.  The  widely  famed  Ilatfie  d Method  fully 
outlined  in  an  accurate,  dependable,  worthwhile 
book— -‘HOW  TO  STOP  STAMMERING."  It 
has  inspired  thousands.  Order  a copy  today.  THE  HAT- 
FIELD INSTITUTE.  109  N,  Dearborn,  Chicago,  Illinois 


ARE  YOU  BASHFUL,  TIMID 

I Self  Conscious.  Embarrassed  in  Company.  Let  us  tell  A 
you  how  you  can  overcome  these  troubles  and  acquire  1; 
Poise,  confidence,  assurance  and  a magnetic  personal-  ■ 
ity.  Addre.ss  The  Veritas  Science  Institote,  1400  ■ 
BhiAdway,  New  York,  Desk  15. 1 
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Elec  tricity 

Learn  AtHome  ^ 

There  is  a wonderful  opportunity  right  now  for  young  men  who  like  electricity.  If  you 
are  ambitious  and  will  train  yourself  in  spare  time  you  can  step  into  a good  position  and 
get  experience  that  will  give  you  a real  start  toward  success  in  life.  Good  salaries  are  offered 
with  rapid  promotion. 

Eor  29  years  the  International  Correspondence  Schools  have  been  training  young  men  for 
success  in  electricity  and  over  200  other  subjects.  They  will  help  you  prepare  right  at  home 
for  a position  in  the  line  of  electrical  work  you  like  best — or  in  any  other  work  that  appeals  to 
you.  Thousands  of  men,  through  I.  C.  S.  training,  have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you  like  best  in  the  coupon  below,  then  mark  and 
mail  it  today.  This  doesn’t  obligate  you  in  the  least,  and  it  will  bring  you  information  that 
may  start  you  on  a successful  career.  This  is  your  chance.  Don’t  let  it  slip  by.  Mark  and 
mail  this  coupon  now. 


“I  am  familiar  with  the  text-hooks 
and  method  of  instruction  used  by  the 
International  Correspondence  Schools 
in  their  Courses  in  Electrical  Engineer- 
ing, and  I also  know  of  a number  of 
young  men  who  have  taken  these 
courses  with  great  benefit.  I believe 
that  any  young  man  will  find  it  a 
practical  and  economical  way  to  ac^ 
quire  a knowledge  of  the  profession.’^ 
— Dr.  Charles  P.  Steinmetz. 


I INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

, BOX  6170-B,  SCRANTON.  PA. 

I Explain,  without  obligating  me,  how  I can  qualify  for  the  posi- 
* tion,  or  in  the  subject,  before  which  I mark  X* 


*‘T  have  watched  the  progress  of  the 
International  Correspondence  Schools. 
To  me  their  rapid  growth  is  easily 
understood,  because  I realize  the  prac- 
tical value  that  is  back  of  them  and 
know  something  too  of  the  success  at- 
tained by  many  ambitious  men  who 
have  taken  their  courses. 

“May  your  institution  continue  to 
so  grow  and  flourish  that  the  world  will 
come  to  appreciate. the  actual  worth 
of  the  I.  C.  S.  trained  men.” 

Thomas  a.  Edison, 


□ ELECTRICAL  ENGINEER 

□ Electrician 

□ Electric  Wiring 

□ Eleotric  Lighting 

□ Electric  Car  Running 

□ Heavy  Electric  Traction 

8 Electrical  Draftsman 

Electric  Machine  Designer 
□ Telegraph  Expert 
□ Practical  Telephony 

□ mechanical  engineer 

□ Mechanical  Draftsman 
□ Toolmaker 

S Machine  Shop  Practice 
Gas  Engineer 

S CIVIL  ENGINEER 

Surveying  and  Mapping 
□ mine  FORFMANORENGINEEB 
□ ARCHITECT 
□ Architectural  Draftsman 
□ PLUMBING  AND  HEATING 
□ Sheet  Metal  Worker 
□ Ship  Draftsman 
□ Navigator 


□ CHEMICAL  ENGINEER 

□ SALESMANSHIP 

B ADVERTISING  MAN 
Show  Card  Writer 
□ Outdoor  Sign  Painter 
□ RAILROADER 
□ ILLUSTRATOR 
□ DESIGNER 
□ BUSINESS  MANAGEMENT 
□ Private  Secretary 
□ BOOKKEEPER 
□ Stenographer  and  Typist 
□ Cert.  Public  Accountant 
□ Traffic  Management 
□ Commercial  Law 
□ GOOD  ENGLISH 
□ Common  School  Subjects 
□ CIVIL  SERVICE 
□ Railway  Mail  Clerk 
□ STATIONARY  ENGINEER 
□ Textile  Overseer  or  Supf. 
□ AGRICULTURE  |□SpaDlsb 
□ Poaltrv  Raising  l□F^enolI 
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JUMPED 


That’s  the  Happy  Message  of  a Lucky  Boy 

after  he  had  been  given  a Lionel  Train  by  his  parents. 
It  will  be  the  big  joy  time  of  your  youth  when  you  open 
that  nice  box  with  its  beautiful  label  and  find  inside — 
wrapped  in  soft  tissue  paper  to  keep  it  from  being  marred 
— a splendid  Lionel  Electric  Train  with  a “Multivolt” 
Transformer. 

Oh!  Boy — Imagine  it!  A complete  railroad  system  with  electric 
lighted  trains, powerful  quick-acting  electric  motors,  stations,  tunnels, 
bridges,  semaphores — good  for  years  of  daily  fun.  Send  quick  for 


Hooray! 


Youp  Power  Plant 
Lionel  Multivolt  Trans- 
former 

Runs  voiir  trains  on  house 
current  at  less  cost  than 
batteries.  Get  one  with 
your  train. 


BIG  FREE  CATALOG  in  COLORS 

Then  Get  Your  Train  From  Your  Dealer 

Catalog  shows  trains,  stations,  tunnels,  bridges,  ’n’  ev’ry- 
thing  in  actual  colors.  Free — send  for  it,  pick  out  your 
train,  then  take  Dad  down  to  your  dealers  and  show  him 
the  dandy  railroad  system  you  want  for  Christmas.  If 
your  dealer  hasn’t  Lionel  Trains  write  us  his  name  and 
address  and  we’ll  see  that  you’re  supplied. 

THE  LIONEL  CORPORATION 
50-X,  East  Ulst  St.  New  York  City 
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ElECTltlCm 

&Muhivoh  Tran^rmers 


TRW 


EVERYTHING  You  want  to  know 
About  A.  C.  Motors  and  Repairing 

Whenever  any  question  arises  regarding  motors,  or  if  you  are  anxious 
to  become  a speciaiist  on  eieetrical  motor  work,  you  need  the 

ELECTRICAL  WORKERS  FRIEND 


An  invaluable  collection-  of  diagrams 
workers,  students,  amateurs,  etc. 

This  book  contains  66  motor  dia- 
grams with  complete  instructions 
for  rewinding  and  reconnecting  A. 

C.  Motors.  Shows  how  to  put 
each  coil  'in  the  slots,  gfving  all 
internal  and  external  connections. 
For  reconnecting  they  cover  all 
practical  changes  showing  which 
diagram  to  use  for  the  change 
wanted. 

Bound  in  loose  leaf  form  for 


and  instructions  for  electrical 

handy  reference.  The  only  com- 
plete book  of  its  land  on  the 
market.  So  simple  anyone  can 
understand.  It  is  helping  thou- 
sands of  other  workers — it  will 
help  you  too.  as  hundreds  of 
testimonials  prove. 

SPECIAL  PRICE.  COMPLETE 
$4.00.  Order  today.  If  desired 
we  will  ship  C.O.D.  by  Parcel  Post. 


YOU  CAN  EARN  YOUR  COPY  FREE 

owners  of  the  Electrical  Workers  Friend  a commission  of  50c  on  every  book  they  help  us  sell.  All 
you  have  to  do  is  show  your  book  and  recommend  it.  You  can  earn  the  full  price  of  one  of  these  books  in  a 
few  days.  Write  immediately  for  full  particulars— this  offer  is  limited. 

1524  Lowrie  St.,  N.  S. 
Dept.  B,  Pittsburgh,  Pa. 


SMITH  & SMITH  PUB.  CO. 


10c  CHARGES  YOUR  BATTERY  F-F  BATTERY  BOOSTER 


or  Magnetic  Rectifier  for  110-120  Volt  60  Cycle  Alternating  Current. 
Bantam  type  6-6  ampere  G volt  battery.$l5  Bantam  type  12-5  ampere  12  volt  batteiy. $20 

Type  16-S  ampere  (i  volt  battery 24  Type  112-6  amoere  12  volt  battery...,  24 

'rvpe  166-r>  ampere  6 vo’t  liattery....  32  Type  1612-7  ampere  12  volt  battery....  32 

Typf'  1626-12  or  7 amperes  in  combination  for  both  6 and  12  volt  batteries 48 

F-F  Battery  Boosters  are  entirely  automatic  in  operation.  Screw  the  plug  in 
lamp  socket  in  your  garage,  snap  charging  clips  on  battery  terminals  without 
disconnecting  or  remov'ng  battery  from  car,  turn  switch  and  lock  garage  door, 
knowing  your  battery  will  he  charged  in  the  morning.  You  do  not  forego  the 
use  of  .your  car  for  a single  day.  High  charging  rates  are  best  for  large 
batteries,  rr  vd:ierc  time  is  limited.  Shipping  weight  complete  with  AMMETER 
and  BATTERY  CLIPS.  11  to  15  pounds.  Include  postage  and  insurance  with 
remittance  for  par.^'e!  post  shipmmt  Keeping  your  S'arting  Storage  Battery 
in  charged  condition  makes  it  delightfully  responsive  and  last  long'll*,  requiring 
fewer  exp'^nsive  battery  renewals.  Other  F-F  Battery  Boostei’s  for  Farm 
Lighting  Plants  and  Direct  Current. 

Battery  Stations  and  Garages  Use  the  F-F  Rotary  Rectifier  for  Group  Charging. 


SEND  FOR  BULLETIN  NO.  12  NOW,  IF  NOT  YET  READY  TO  ORDER 


THE  FRANCE  MANWACTURING  CO.,  10321  Berea  Road,  Cleveland,  Ohio 


amiiiiuiiiimiitiiiiiiiiiniiuMnimiiiimniiiiniitiiiiiiiiiiimiiiiminirmiiiiiNiniiNiiiiiiiiiiiiiimdiiiiiiimiitm: 

I {Continued  from  page  902)  | j 

t1i..iiiiiimiiii(iHimmiitiiiiiiiiiiiiiuiiihMiiiitiniiiiiiiiiiinhiNiiiimiiiiiiiuiiiiiuuiiiiitiiiliiiiiii(unmi<mitiiT 

of  the  child  walking  thru  a blizzard  forms 
and  she  dreams  she  is  lost  in  an  ice  cave, 
carrying  a tremendous  icicle  in  her  arms  i 
and  walking  barefoot  in  snow  six  inches  |< 
deep.  This  is  one  of  Nature’s  ways  of  [i 
announcing  to  the  individual  the  danger  j. 
she  is  in. 

Again,  we  can  have  a dream  induced  ! ; 
by  internal  conditions,  such  as  a heavy  in-  i 
digestible  meal  just  prior  to  bedtime,  which  ) 
generally  will  produce  nightmares.  Such  j 
nightmares  are  always  of  objects  previously  ■ 
seen  but  often  somewhat  distorted. 

The  cat  and  dog  in  our  right-hand  illus- 
tration assume  fantastic  shapes  and  cause 
the  individual  to  arise  in  terror.  A nightly 
repetition  of  such  dreams  indicate  a dis- 
eased body  or  mind,  and  it  is  advisable 
for  those  having  them  to  consult  a rep-  \ 
utable  physician,  for  such  dreams  are  but  | 
one  of  Nature’s  methods  of  warning  the  ! 
person  of  some  physical  ailment. 
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There  are  several  ways  in  which  to  pro- 
cure  the  “animals”  for  this  miniature  i 
merry-go-round,  the  five-and-ten  cent  stores  ■ 
supplying  several  different  kinds  made  out 
of  celluloid,  cardboard,  etc.  , Or  you  can  ij 
make  them  yourself  and  paint  them  with;ij^ 
water  colors ; or  again,  they  may  be  cut  ( 
out  of  children’s  picture  books  of  animals  i 
and  glued  on  to  cardboard  or  thin  wood 
and  cut  out  with  a fret  saw  or  jack-knife.  ! 
The  animals  may  also  be  made  of  tin.  \ 

Building  a Toy  Scenic  Railway 

Fig.  4 shows  a scheme  for  building  a | 
miniature  electric  scenic  railway  which  can  j 
be  placed  around  the  base  of  the  Christ-  i 
mas  tree  or  elsewhere  to  provide  a great  „ 
deal  of  fun ; besides  it  shows  the  operating  | 
principles  of  the  real  scenic  railways  to  be 
found  at  all  large  sumyier  _ resorts.  The  || 
mechanical  details  are  practically  few  and 
quite  simple.  The  track  may  be  an  ordi- 
nary toy  railway  track  or  else  it  may_be,i 
home-made  from  wooden  L-shaped  strips.  ■'1 
The  cars  are  small  toy  railway  cars  or  else  ^ 
a number  of  low-priced  tin  automobiles  to 
be  found  at  toy  shops,  which  are  afterward, 
adapted  to  tlie  purpose  of  the  present  : 
venture. 

The  cars  are  hauled  up  the  main  and  , 
highest  grade  by  a moving  belt  or  bicycle  '' 
chain  fitted  with  projecting  clips,  as  shown 
clearly  in  the  diagrams,  and  as  the  cars 
reach  the  top  of  this  first  and  highest  in-  ■ 
dine,  they  dash  clown  the  other  side  by 
their  own  gravitation.  If  the  length  of  the 
track  is  properly  proportioned,  with  not  too  ■ 
many  humps  put  into  k,  the  car  will  com- 
plete the  circuit  of  the  track  and  return  to  II 
the  position  of  the  “pick-up”  belt  or  chain  || 
at  the  base  of  the  incline.  This  pick-up  - 
chain  acts  as  a feeder  for  that  passing  up  t 
th.e  incline — the  same  as  in  the  large-size 
scenic  railway. 

It  may  he  found  that  the  cars  will  have  i) 
to  he  weighted  with  some  lead  in  order  to 
make  them  heavy  enough  to  stay  on  the 
track  as  tliey  speed  down  the  incline  and  1 
arouncl  over  the  circular  track.  The  front  t 
of  each  car  has  a piece  of  tin  secured  or  .i 
riveted  to  it  so  as  to  hang  downward  in  ' 
order  to  he  eng^ecl  by  the  clips  or  lugs  on 
the  movilig  chain.  A chain  in  this  case  i? 
u.sed  instead  of  a flat  belt. 
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Calls  Coming  In  Steadily  For  ws--. 

National  Radio  Institute  Graduates. 

Big  Concerns  in  Need  of  Operators. 

Many  attractive  positions  are  now  open  in  Commercial  Land  Radio  Service 
Merchant  Marine,  Radio  Supply  Factories,  Lake  and  Ocean  Steamship 
Lines,  Telegraph  Companies,  and  U.  S.  Shipping  Board.  We  are  contin- 
ually receiving  requests  for  more  National  Radio  Institute  Graduates  than  we  can 
furnish. 

Salaries  up  to  $3,500  a Year 

Exceptional  opportunity  for  arnbitious  men  for  promotion  to  the  higher  branches 
of  Radio.  You  can  learn  Wireless  the  National  Radio  Institute  way,  quickly  and 
easily,  by  mail  right  in  your  own  home  in  your  spare  time.  No  previous  experience 
or  training  is  necessary.  With  our  help  you  can  quickly  qualify  for  a First  Grade 
Government  License,  and  a good  position.  Our  graduates  are  qualified  as  Senior 
Operators  and  start  with  a salary  of  $125  a month,  besides  Room  and  Board,  which 
when  totaled  apd  added  to  salary,  means  more  than  $200  a month.  One  of  our 
recent  graduates  is  getting  $6,000  a year. 

U.  S.  Department  of  Commerce  Recognizes 
N.  R.  I.  Graduates 

and  allows  them  a credit  of  5 to  10  points  when  taking  examination  for  First  Grade 
Government  License.  This  school  heads  the  printed  list  of  reputable  Wireless 
Schools  recommended  by  the  U.  S.  Shipping  Board. 

Travel  without  Expense 

If  you  are  eager  to  travel,  anxious  to  visit  foreign  countries  and  increase  your  knowledge  of  world 
affairs,  Wireless  offers  you  the  chance  of  a lifetime.  On  shipboard  you  are  rated  as  an  officer,  living 
and  eating  with  the  officers.  However,  you  are  not  obliged  to  travel,  if  you  secure  a position  at 
one  of  the  land  radio  offices  which  are  steadily  increasing  in  number. 

Pay  as  You  Learn 

Our  plans  of  payment  place  a Wireless  education  within  the  reach  of  anyone  who  desires  to  learn 
A small  payment  down,  and  the  small  payments  made  during  the  course,  make  it  possible  for  you 
to  earn  the  cost  of  your  tuition  while  actually  learning  to  be  a Wireless  operator. 

Instruments  Furnished  Free 

In  addition  to  all  necessary  text  books  and  other  equipment  with  which  we  supply  you,  we  furnish 
FREE  to  every  student  our  new  automatic  Natrometer,  which  transmits  Wireless  messages  in 
600  different  combinations.  You  receive  the  instrument  after  your  enrollment;  it  becomes  your 
personal  property  upon  completion  of  our  course. 

The  Natrometer  automatically  sends  you  messages  in  International  Code,  just  as  though  they  were 
coming  to  you  through  the  air  from  a station  a thousand  miles  away!  The  instrument  is  operated 
entirely  without  the  use  of  aerials  and  can  be  regulated  to  any  speed  from  1 to  30  words  a minute. 
FREE.  In  addition  to  our  complete  course  in  Radio  Telegraphy,  every  student  is  given  our 
complete  course  in  modern  Radio  Telephony.  These  combined  courses  enable  our  students  to  fill 
positions  requiring  a knowledge  of  both  Radio  Telegraphy  and  Telephony. 

Send  the  following  coupon  today  for  our  FREE  BOOK  containing  all  particulars. 


MAIL  THIS  COUPON  TODAY 


NATIONAL  RADIO  INSTITUTE, 
Dept.  385,  Washington,  D.  C. 


Send  me  your  FREE  book,  “Wireless  The  Opportunity  of  Today.”  Tell  me  about  your 
Home  Study  'Course  in  Wireless  Telegraphy  and  Telephony — the  free  post-graduate 
course — and  your  Special  Instrument  offer. 
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Voice  Thrower  10c 

Learn  to  throw  your  voice  into  a 
TRUNK,  under  tlie  bed,  out  in  the  hall 
■,or  anywhere.  Lots  of  FUN  fooling  the 
' Teacher,  Janitor,  Policeman,  Parents, 
Neighbors,  or  Friends. 

THEVENTRILO 

1 is  a little  instrument  that  fits  into  the  mouth  out 
1 of  sight.  BOYS  or  GIRLS  can  use  it  in  con- 
^ junction  with  the  above  for  imitating  birds  and 
. animals.  Never  fails.  A 32-page  book  on  Ven- 
triloquism sent  with  the  Ventrilo  for  10  cents 

NEW  FORD  JOKE  BOOK  1920 

All  the  latest  jokes  on  the  Ford  auto.  Hundreds  of  them 
and  all  good  ones.  Spring  a new  one  on  your  neighbors! 

Large  book  with  cover 
by  mail,  lOc 
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ROGEN  X-RAY 

Price  12  cents 


JHERE,  BOYS,  is 
^ just  what  you 
want.  \Vith  this  instru- 
. ment  you  can  apparently  see  the 

bones  in  your  fingers.  Think  of  the  fun  you  can 
have  with  it.  Sample  by  mail,  TWELVE  CENTS 

SKULL  RING 

Here  is  a handsome,  up-to-date 
Ring,  representing  a Skull  and 
Cross-bones.  Has  stones  in  the 
eyes  and  looks  something  fright- 
ful. Women  won't  like  it,  but 
for  men  or  boys  it  is  a great 
novelty.  Sample,  by  mall,  20c. 

Gee  ! What  a Wad  ! 

This  is  STAGE  MONEY 

Looks  like  the  GENUINE 
STUFF.  Some  Green  backs  and 
some  Yellow  backs.  Create  a 
BIG  sensation  among  your 
friends.  The  girls  will  all  be 
after  you  when  they  see  the 
wad.  BIG  roll  of  15  pieces  by 
mail,  10  cents. 

ENCHANTED  BARREL 

The  Most  Wonderful  Pocket  Trick  Made 
CHANGE  A CENT  INTO  A DIME 

Ask  your  friend  to  drop  a dime  in  the  barrel. 
When  he  take#  it  out.  Behold  1 It  is  a CENT. 
You  make  9 cents  every  time  you  fool  them. 
— rri^f  Never  falls.  They  cannot  get  on  to  it.  19/* 
Sample  barrel,  with  directions,  only.,.. 

BIG  VALUE  for  10  CIs. 

6 Songs,  words  and  music;  25 
Pictures  Pretty  Girls ; 40  Ways  to 
Make  Money ; 1 Magic  Book ; 1 
Book  Letter  Writing ; 1 Dream  Book 
and  Fortune  Teller;  1 Cook  Book; 
1 Baseball  Book,  giving  rules  for 
games;  1 Toy  Maker  Book;  Lan- 
guage of  Flowers;  1 Morse  Tele- 
graph Alphabet;  12  Chemical  Ex- 
periments; Magic  Age  Table;  Great 
North  Pole  Game;  100  Conundrums; 
5 Puzzles;  12  Games;  30  Verses  for  Autograph  Albums 
All  the  above  by  mail  for  lOc. 

Any  of  the  above  Mailed  with  Catalog 

ROYAL  NOVELTY  COMPANY 

486  East  Ave.  South  Norwalk,  Conn. 


BIG  MONEY  SAVINGS  FOR  YOU 

Used  And  rebuilt  inotorcyclea  ,'  single  and  twfnsi 
to  $100.  Used  bicycles,  $6.00;  tan- 
dems. $10.  AH  macoines  guaranteed 
in  good  working  order. ' New  bf-' 
cycles  and  motorcycles  at  Fae^ 
tory  prices.  You  save  dealers* 

, profits.  Motorcycle  and  auto* 
mobile  tires  too.  13.00.  Complete 

Send  for'^BB^^  line  of  parts  and  supplies, 
catalog  oeninger  Cycle  Co.,  Rochester.N.Y* 


New  400  Power  Lamp 


Gives  ft  soft,  brilliant,  ^lowin^l 
jifiht;  restful  to  the  eyes;  an  ideal  j 
illumination. 

BURNS  96  PER  CENT  AIR 

iOO  times  brighter  than  kerosene! 
lamps.  Burns  96^  air  and  com- 1 
moo  gasoline.  Lamps  and  Lanterns| 
for  every  purpose.  Clean-odor-i 
less— economical.  I 

ABSOLUTELY  SAFE 
Can  bo  carried  anywhere  — perfectly! 
safe,  even  if  tipped  over.  " 

LIGHTS  WITH  ONE  MATCH 
New  patented  twin  mantle  burner! 
lights  with  One  Match  easily  and  quickly.  I 
Greatest  improvement  of  the  age.  • 

SEND  NO  Write  for  Catalog,  Special  AGENTS 
Agenta’Offer,  also  Money-  WANTED 


iMMiiimiiiiiiiiiiiiMiiiiiiiiiiiiiiiiimnitiniiiimiim± 


IL^smp)  fair  tllh©  I 


MONEY 

The  Akron  Uamp  Co. 


back  Trial  Offer.  Write  today.  1172  Lamp  Bid. 
■ ^ - Alaon.  O. 
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bulb  is  the  governing  factor,  are  these : 
The  “S”  or  straight  side  bulb,  having  a 
hemispherical  bowl  and  tapering,  straight 
sides ; the  “G”  or  globular  bulb,  which  is 
spherical;  the  “PS”  or  pear-shaped  bulb 
of  Mazda  “C”  lamps,  similar  in  shape  to 
the  Bartlett  pear ; the  flat-end  bulb,  used 
in  flashlight  lamps ; the  decorative  flame 
bulb  and  the  sweet-potato  bulb. 

Large  Mazda  “C”  lamps  are  sometimes 
used  for  residence  lighting,  in  which  lower 
wattage  Mazda  “B”  lamps  should  he  used. 
And  lower  wattage  Mazda  “B”  lamps  are 
sometimes  wrongly  used  in  offices  and  fac- 
tories where  the  larger  Mazda  “C”  lamps 
ought  to  be  employed. 

Sometimes  the  particular  problems  pecu- 
liar to  each  specific  case  constitute  a large 
factor  in  this  tendency.  But  more  com- 
monly two  misconceptions  on  the  lighting 
question  are  the  cause  of  such  a situation. 
People  do  not  realize  the  injury  that  is  pos- 
sible to  the  eyes  under  faulty  lighting  facil- 
ities. They  also  do  not  appreciate  how 
economical  it  is  to  use  the  correct  type  of 
lamp. 

THE  LIFE  OF  AN  INCANDESCENT  LAMP. 

There  is  an  erroneous  impression  that  a 
lamp  possessing  an  extreme  long  life  is  the 
most  desirable  lamp  to  use.  But  when  it 
is  understood  that  the  current  consumed  by 
a 25  watt  lamp  in  one  thousand  hours  is 
worth,  at  10  cents  per  kilowatt  hourj  about 
$2.50,  while  the  lamp  itself  is  worth  less 
than  one-fifth  of  that  sum,  it  will  be  seen 
that  the  cost  of  the  lamp  is  a small  item 
in  the  total  cost  of  lighting.  It  will  also 
be,  at  once,  perceived  that  it  is  an  expensive 
economy  to  sacrifice  light,  merely  to  pro- 
long the  life  of  the  lamp. 

The  average  life  of  the  lamps  most  com- 
monly used  is  one  thousand  hours.  They 
are  designed  to  give  service  for  that  num- 
ber of  hours.  That  amounts  to  about 
eighteen  jiionths  of  use  in  the  case  of  a 
lamp  in  a residence,  assuming  that  it  is 
burned  on  an  average  of  about  two  hours 
out  of  every  twenty-four. 

Mathematical  calculations  have  set  up 
the  one-thousand  hour  period  as  the  longest 
for  efficiency  and  economy.  It  would  be 
possible  to  make  lamps  at  a low  efficiency, 
thereby  increasing  the  life  of  the  lamp.  But 
that  would  also  increase  the  current  con- 
sumed per  candle-power.  On  the  other 
hand,  by  increasing  the  efficiency  of  the 
lamp,  a decrease  is  effected  in  its  life  and 
in  the  current  consumed  per  candle-pow.er. 

The  most  economical  way  of  using  in- 
candescent lamps  is,  first,  to  install  the 
smallest  size  of  lamp  that  will  give  suffi- 
cient light  for  the  purpose ; and,  second 
to  operate  the  lamp  at  the  voltage  on  the 
label,  or  even  at  a voltage  slightly  higher 
than  that  called  for  on  the  label. 

As  a 1 per  cent  increase  in  the  voltage 
increases  the  watts  consumed  only  2 per 
cent,  but  increases  the  volume  of  light 
per  cent,  such  an  operation  as  that  men- 
tioned is  “good  business” — even  tho  it  tends 
to  shorten  the  life  of  the  lamp. 

POINTED  PARAGRAPHS  ON  “LAMPOLOGY” 

Speaking  of  the  arithmetic  of  incandescent 
lamps  and  house  lighting  bills,  there  are  a 
few  points  easily  remembered  by  Mr.  and 
Mrs.  Householder,  and  the  most  importani 
of  these  are  cited  below  'by  the  Editors : 

To  find  the  watts  consumed  by  all  the 
lamps  in  a house  or  other  building,  multiply 
the  number  of  watts  consumed  by  one  lamp, 
by  the  number  of  lamps.  Also,  watts  equals 
the  volts  multiplied  by  the  amperes.  Also, 
volts  equals  the  resistance  of  the  lamp  mul- 
tiplied by  the  current  passing  thru  it;  cur- 


Building  and  Flying 

Model  Aeroplanes 

Real  Fun  for  Live  Boys ! 

BLTILDING  a Model  Aeroplane  is  very  in^ 
teresting  work  for  any  boy.  It  develops 
his  mechanical  ability,  keeps  him  busy 
and  fascinatetl,  and  shows  him  many  things 
about  Aeroplane  construction.  Any  boy  can 
be  proud  of  a completed  Model  Aeroplane, 
and  have  an  exciting  time  flying  it.  Building 
is  easy  for  any  handy  boy.  IDEAL  Model 
Aeroplane  Construction  Outfits  contain  every- 
thing needed  to  build  a Model  Aeroplane  that 
is  an  exact  duplicate  of  a real  machine;  also 
Complete  Plans  and  full  instructions.  IDEAL 
Jlodel  Aeroplanes  aie  guaranteed  to  fly  when 
correctly  built.  Complete  Construction  Outfits 
may  be  hatl  for  building  any  of  these  well- 
known  Aeroplanes. 

Curtiss  JN4-D2  Training  Plane,  3-ft. 

Model  (showTi  above) $8.00 

De  Havilland  Battle  Plane,  3-ft.  Model.  8.50 
NC-4  Naval — Curtiss  Seaplane,  iVz-ft. 

Model 10.00 

Curtiss  Military  Tractor,  3-ft.  Model...  7.50 

Bleriot  Monoplane,  3-ft.  Model 6.00 

Nieuport  Monoplane,  3-ft.  Model 7.00 

Taube  Monoplane,  3-ft.  Model 5.50 

West  of  Denver,  Colo.,  and  in 
Canada,  60c.  extra  jor  each  Outfit 

These  Complete  Construction  Outfits  are  sold  in 
sealed  boxes  by  the  Leading  Toy,  Sporting  Goods 
and  Department  Stores.  Ask  for  them  at  your 
store.  If  your  store  hasn't  them,  we  will.fill  your 
order  direct,  postpaid,  upon  receipt  of  price 
above,  and  guarantee  satisfaction  or  money  back. 

Plans  for  Modern  Aeroplanes 

Complete  Plans,  which  include  Scale  Draw- 
ings and  Building  and  Flying  Instructions, 
for  any  of  the  above  Model  Aeroplanes  will  be 
sent  by  mail,  postpaid,  for  35  cents.  These 
Plans  show  exactly  what  is  required  to  build 
a Model  Aeroplane,  and  how  to  build  it. 

Send  5 Cents  for  Aeroplane  Book 

Gives  full  descriptions  of  all 
IDEAL  Model  Aeroplanes.  Rac- 
ing Aeroplanes  and  Flying 
Toys.  Also  lists  hundreds  of 
Model  Aeroplane  parts  and  sup- 
plies. It’s  a book  every  Ama- 
teur should  have.  Sent  post- 
paid for  5 cents.  Send  for  one 
today. 


IDEAL  AIRPLANE  & 
SUPPLY  COMPANY 

159-161  Wooster  Street^  Corner 
W.  Houston  Street,  New  York  City 


Big  Profits  forYou 

inHB  Battery  Charging 


Profits  of  SlOO  to  S300  a month  are  easy — hun- 
dreds of  HB  users  make  that,  and  more.  You 
can,  too.  Cost  4c  to  12c  per  battery — customer 
pays  75c  to  $2.00.  Start  NOW~when  winter 
brings  biggest  battery  charging  profits. 


1 

sjj  II 

r 

HU  16'Baitorv  Charter 

Mark  a cross  (X)  on  the  outfit  suited  to  your  needs.  Then 
tear  out  this  ad  and  mail  TODAY  for  complete  information. 
Small  cash  payment — balance  easy  monthly  terms.  Get  busy. 

HOBART  BROTHERS  COMPANY 
Box  127E  Troy,  Ohio 


IxINSYDE  TYRES 


I Inner  Armor  for  aoto  tires.  Prevent  blowouts 
and  , punctures.  Doable  tire  mileagre.  KasUy 
applied  to  any  tire  between  casing;  and  tube. 
Details  free.  Agents  wanted.  Liberal  profit^ 

Amer.  Access.  Co.Dept.T-1972  Cincinnati, O 

Learn  Watchwork,  Jewelrywork  and 

Fnaravirur  ^ trade  commanding  a good  sal- 
I-illgl  aVIllg  ary,  and  your  services  are  always 
in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 
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rent  equals  volts  divided  by  the  resistance; 
while  resistance  equals  volts  divided  by 
current. 

The  practically  obsolete  carbon  filament 
incandescent  lamp  consumes  from  3.1_  to  3.5 
watts  per  candle-power  (C.P.),  while  the 
highly  efiicient  tungsten  lamp  of  the  pres- 
ent day,  consumes  approximately  one  watt 
per  C.P.  while  nitrogen  lamps  consume, 
from  watt  per  C.P.  in  the  smaller  size 
of  about  100  C.P.  value,  down  to  as  low  as 
.6  watt  per  C.P.  in  the  larger  size  bulbs, 
such  as  the  1,000  _C.P_.  unit. 

The  accompanying  illustration  shows  sev- 
eral practical  ideas  of  value  to  people  who 
are  striving  to  economize  in  their  electric 
light  bills.  It  may  be  said  as  a foreword, 
that  ft  does  not  pay  to  reduce  the  candle- 
power  down  to  too  low  a value,  as  this 
means  a strain  on  the  eyes,  which  condition, 
of  course,  none  of  us  desire  to  create  or 
work  under,  but  there  are  many  ways  in 
which  the  candle-power  and  the  resulting 
wattage  consumed  in  a given  house  or 
room  can  be  conserved.  Of  course,  if  you 
desire  artistic  effects  such  as  placing  high 
candle-powered  lamps  inside  of  darkly 
colored  glass  shades  made  to  imitate  a 
bunch  of  grapes,  and  what  not,  and  provid- 
ing you  are  quite  willing  to  pay  the  extra 
cost  for  this  artistic  elrcct  on  your  monthly 
lighting  bill,  then  this  does  not  apply  to  you. 

The  sectional  view  of  a typical  house  ana 
electric  lighting  layout  with  the  lamp  watts 
marked  in  each  room,  is  shown  in  the  illus- 
tration. Another  figure  shows  an  expensive 
and  also  an  inexpensive  method  of  lighting 
up  porches,  even  large  size  ones.  Another 
figure  shows  the  cheap  way  and  the  H.  C. 
L.  way  of  lighting  the  dining  room,  no 
matter  whether  large  or  small.  Indirect 
lighting  is  a fine  thing  for  those  who  wish 
to  pay  for  the  extra  watts  consumed,  which 
amounts  to  about  double  that  required  with 
plain  lighting  of  the  dome  variety,  using  for 
example,  with  the  average  size  dome — a 
40,  60  or  80  watt  tungsten  lamp  with  a half- 
frosted  bulb. 

In  parlor  fixtures,  many  people  endeavor 
to  economize  by  using  one  large  unit  such 
as  100  C.P.  lamp  in  one  receptacle  of  a 
three  outlet  fixture.  Generally  speaking, 
it  is  far  preferable  to  employ  three  low 
C.P.  lamps,  such  as  25  C.P.  units,  instead 
of  using  the  one  high-powered  lamp.  Three 
25-watt  lamps  give  a total  consumption  for 
the  fixture  of  about  75  watts,  and  the  light- 
ing effect  is  usually  vastly  more  even  and 
agreeable  all  around. 

There  are  three  principal  types  of  econo- 
mizers for  users  of  incandescent  lamps,  all 
of  which  are  shown  in  one  of  the  accom- 
panying figures.  One  of  these  economizer 
receptacles  or  attachments  dims  the  lamp 
by  means  of  a choke  coil  or  rheostat,  when 
a cord  depending  from  the  socket  is  pulled. 
Another  one  operates  by  pulling  one  of  two 
depending  cord  switches,  switching  on  either 
a small  low  C.P.  filament  or  a large  high 
C.P.  filament.  Still  another  employs  a 
small  two  coil  A.C.  transformer  in  an  at- 
i tachment  plug  which  fits  into  any  standard 
! socket,  in  the  base  of  which  a small  A.C. 
j night  lamp  may  be  screwed, 
i All  of  these  devices  will  save  consider- 
able money  indeed,  for  those  who  have  to 
; burn  a light  all  night  in  children’s  rooms, 
j etc.,  or  for  those  who  need  a regulating 
I lamp  for  a photographic  dark  room,  etc. 


BUYING  RECORDS  BY  TELE- 
PHONE. 

“Call  1-4-9-2-5  from  your  home  and  ask 
to  hear  any  record  you  like.  The  service 
is  complimentary.”  This  is  the  way  a Los 
Angeles  store  interests  the  public  in  buying 
talking  machine  records,  as  told  by  N.  D. 
Dunlea  in  System.  When  you  can  hear  new 
records  so  easily  it  is  a great  inducement  to 
buy. 

This  plan,  which  has  been  inaugurated 
some  two  months,  has  been  a great  help. 


How  “Columbia”  Students  Succeed 

Students  of  the  Columbia  School  of  Drafting  often 
secure  positions  at  $2,000  or  more  a year  to  start 
before  completing  the  course.  Hundreds  of  men  and 
women  with  “Columbia”  training  are  now  making 
good  with  big  concerns  all  over  the  country.  Many 
more  are  needed  for  splendid  positions  now  open. 
Here  is  what  “Columbia”  training  is  doing  for 
some  of  our  graduates:  Laurence  Johnston,  over 

$5,000  a year:  George  Murray,  $45  a week  to  start; 
G.  Tangorra.  $2,800  a year;  A,  L.  Gash.  $140  a 
month  to  start;  W.  S.  Burfoot,  $150  a month  to 
start;  T.  R.  Brown.  $2,860  a year;  R.  Fowkes, 
$3,700  a year.  These  are  only  a few  of  a great 
number  of  similar  cases. 


This  Complete  Drafting  Equipment 
Furnished 

to  students  of  our  school.  The  instruments  are  of 
standard  American  make  of  the  best  quality,  fully 
guaranteed,  and  become  your  property  on  completion 
of  the  course.  Every  instrument  needed  for  the 
course  is  included. 


At  Home — In  Spare  Time 

as  you  would  in  actual  practice 

Get  into  this  constructive  branch  of  industry  where  big 
salaries  are  paid.  No  previous  training  is  necessary  to 
become  a capable  draftsman  with  the  help  of  the  Columbia 
School  of  Drafting.  You  can  master  the  practical  lessons  of 
our  famous  home  study  course,  at  home,  in  spare  time.  You 
will  be  personally  coached  and  instructed,  by  mail,  by  Roy 
C.  Claflin,  president  of  the  school,  whose  long  experience 
as  a draftsman  and  teacher,  especially  qualifies  him  to  give 
you  the  training  you  need  to  become  a success- 
ful Draftsman. 

Become  a Specialist 
We  not  only  give  you  thorough  and  practical  training 
in  Mechanical  Drafting,  teaching  you  to  make  actual 
drawings  as  you  would  in  any  draft- 
ing room,  but  the  additional  benefit 
of  a post-graduate  course  in  some 
special  branch  of  drafting.  A big 
field  of  opportunity  is  thus  opened  to 
you  as  a trained  specialist  in  this 


Draftsmen  Get 
$35  to  $100 
Week 

Because  of  the  importance 
of  his  work  the  draftsman  is 
paid  a big  salary  and  is  always 
in  line  for  advancement.  The 
draftsman’s  pay  is  from  $35  to  $roo  a week.  A 
knowledge  of  drafting  is  the  stepping  stone  to 
big  technical  positions  in  the  industrial  field 
paying  as  high  as  $50,000  a year. 


profession. 

Draftsmen  are 
needed  in  greater 
numbers,  and  receive 
better  salaries  than 
ever  before. 


Big  Concerns  Employ  “Columbia”  Graduates 

Tlie  best  concerns  in  America  employ  Columbia 
graduates  in  their  drafting  departments  because  of 
the  thorough  practical  training  we  give  which  enables 
them  to  step  right  into  important  drafting  positions. 
Our  diploma  is  the  entering  wedge  into  big  drafting 
rooms  ever.vwhete.  As  a Columbia  graduate  you  are 
recognized  as  an  experienced  draftsman,  not  as  a 
mere  apprentice.  Why  be  satisfied  with  a grinding, 
underpaid  position  when  there  are  hundreds  of  prom- 
ising positions  open  to  you  in  the  big  field  of  Draft- 
ing. We  are  called  upon  to  place  trained  draftsmea 
more  rapidly  than  we  can  produce  them. 

Send  This  Coupon  Today 

Let  us  tell  you  the  fascinating  story  of  Drafting 
and  how  you  can  master  this  lucrative  profession  of 
big  salaries  and  steady  advancement  through  our 
help.  Write  today  to 

COLUMBIA  SCHOOL  OF  DRAFTING 

Roy  C.  Claflin,  President 

Dept.  1241,  14th  & T Sts.,  N.  W.,  Washington,  D.  C. 


COLUMBIA  SCHOOL  OF  DRAFTING, 


Dept.  1241,  14th  and  T Sts.,  N.  W., 
Washington,  D.  C. 

Without  obligation  to  me,  please  send  me 
FREE  your  illustrated  book  of  particulars, 
testimonials  from  students,  rates  and  liberal 
terms. 


Name  ......................  

Age  .......  Address  _ 

City State.. 


908 


OH  BOY!  SOME  SPORT 

Surprise  the  BuUch — Have  a Barrel  O’  Fun 

Own  a Genuine  Moving  Picture  Machine 

Here’s  what  you’ve  always  wanted — a genuine  MOVING  PIC- 
TURE MACHINE— a machine  that  uses  STANDARD  FILM— like 

the  Big  theatres  show — at  a price  you  can  easily  afford  to  pay.  This  is  the  BIG  opportunity — * 
don’t  MISS  it.  Read  every  word,  then  act  quick.  Three  swell  models  to  select  from.  Each  the 
best  of  its  kind.  All  REAL  moving  picture  machines — not  toys  or  magic  Tanterns.  but  REAL 
Movie  Machines,  that  show  the  pictures  on  the  screen.  The  Films  are  supplied  to  us  by  the 
leading  film  companies  in  America,  and  the  subjects  include  all  the  LEADING  actors  and 
actresses  that  you  see  and  admire  in  all  the  big  theatres.  The 
“fellers”  and  girls  and  the  grown-ups,  too,  will  sit- spellbound, 
or  roar  with  laughter  at  the  wonderful,  lifelike,  real  movies 
you  can  show  them. 

Three-Reel  Cinematograph 

Here  Is  nn  astonishing  liargnin.  Our  latest  Model  Cinematograph  Is  a whirlwind 
' value.  At  the  price  it  has  everything  beat  you  ever  heav^l  of.  Here  Is  a genuine 
Moving  Picture  Machine,  made  entirely  of  metal,  solidly  constructed,  and  put  to- 
gether by  expert  worlimen,  that  you  can  buy  at  a price  that  will  simply  astound  you. 

It  comes  equipped  with  a S.\F1CTY  CARBIDE  Ga?  Generator,  and  can  be  used  to 
show  moving  pictures  anywhere.  The  meclianism  is  so  simple  it  can  be  operated  by 
.anyone.  Tlie  greatest  value  in  a Genuine  Moving 
Picture  Machine  ever  offered  at  t)ie  price.  Thinlc 
of  it!  A genuine  Moving  Picture  Machine,  using 
ST.AND.ARD  FU-<M8.  sliipped  by  express,  charges 
collect,  with  3 REELS  FREE,  for  O.N’LY  $3.00: 

I or  .sliipDPd  by  parcel  post  to  any  address  In  the 
riBbe  ! world  prepaid  for  $3.25. 

New  Model  Movie  Machine 

Your  Choice  of  Gas  or  Electric  Light 

Tills  is  a beautiful,  high-class  Moving  Picture  Macliinc.  Made  of  sheet  iron  with  wood 
base.  Finished  lu  idack  or  battleship  gr«-y  witli  hamisimic  rod  stripe  trimmings.  Solid  and 
substantial  cotistrnction.  Size  12x7^/^\5’^  In.  Uses  ST.^NDARD  FIIAI  same  as  the  big 
machines.  TWO  TYPES — Electric  and.  <5as.  The  electric  macliine  is  equipped  with  plug 
and  coni  complete,  ready  to  attach  to  any 

electric  light  sbeket.  Gas  machine  has  Its  own  H • 

generator  and  makes  its  own  light.  The  gas  rflftP 

machine  can  be  used  anywhere  and  will  be  ^ 
sent  unless  electric  type  machine  Is  specially 
ordereil.  Sent  securely  packed  in  special  ship- 
ping case  with  full  Instructions,  film,  supply  of 
show  tickets,  etc.,  for  $7.50.  by  express,  or 
$8.00  if  .cent  by  prepalil  parcel  post. 

Keystone  Moviegraph 

Moving  Picture  and  Magic  Lantern  Combined 
A regular  beauty,  all  complete,  ready  for  you 
to  use  the  minute  It  arrives.  Hang  up  a sheet,  put  on  a reel,  turn  the  crank,  and 
you’re  off  TIuit’s  all  there  is  to  it.  Made  of  metal  throughout,  with  heavy  base  ca.st- 
Ing  Finely  adjusted  mechanism,  easily  operated.  Electric  model  only:  simply  screw  In 
plug  to  your  electric  light  socket  and  you  are  all  ready  for  an-exhlblt.  Equipped  to  show 
slides  as  well  as  Real  Moving  Pictures — just  like  the  big  macliines.  12x9V4x6  in. 

Comes  with  3 EXTRA  LONG  STANDARD  SIZED  FILMS,  3 FINE  LANTERN  : LIDES, 
and  ailmission  tickets— all  FREE.  A machine  you  will  lie  promi  of.  You  can  have 
endless  fun  and  amusement,  and  MAKE  MO.VEY  with  It.  .Sent  by  ex-press,  with  full 
Instructions  and  extra  long  cord  ami  plug,  securely  packed,  for  $12.00;  or  by  parcel 
post,  to  any  address  in  the  world,  for  75c  extra. 
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REWIND 


No.  2 Rewind  Model 


Largest  and  Most  Powerful  Model 
This  is  the  No.  2 Rewind  Model,  with 
equipment  for  unwinding  and  rewinding 
100  to  200  feet  of  film.  The  size  of  the 
macliine  is  6%  x 14  x 19  Inches.  It  is  . 

constructed  on  a wooden  base  6%  x 11*4  inches,  which  will  not  scratch  the  fur* 
niturc.  Electric  model  only,  it  operates  from  any  electric  lighting  circuit.  All  you 
have  to  do  is  to  screw  in  plug  to  any  electric  light  socket.  It  has  a regulator  so 
that  different  sized  lamps  may  be  used — electric  socket,  plug  and  six  feet  electric 
lamp  wire  cord,  and  nickelled  reflector.  Also  shows  magic  lantern  slides.  'With 
this  machine  we  furnish  a can  of  100  feet  of  film,  three  American-made  Lantern 
Slides — subjects  of  which  are  Wilson.  Pershing.  Aeroplanes,  Boy  ScoutS,  Charlie 
Chaplin,  Jiggs,  Comics,  etc.,  100  Theatre  Tickets,  guarantee . and  full  directions. 
PRICE  $20.00,  shipped  by  Express,  or  by  prepaid  parcel  post  to  any  dddress  In  the 
world  for  $1.00  extra. 

Extra  Filins 

EXTRA  FILMS.  For  all  our  Machines.  Big  variety  of  subjects.  Including  lead^ 
ing  and  best  known  movie  actors  and  actresses.  Standard  size.  Short  Reels,  Price 
15  cents  each.  Extra  Long  (5  feet).  Price  3 for  $1.00.  Special  100-feet  reels  $2.50 
each.  CHARLIE  CHAPLIN  FILMS.  25c  each;  5-foot  lengths.  60c  each.  Airpostoald, 

LANTERN  SLIDES  for  Keystone  Moviegraph.  American  made,  6 for  75  cents. 
“U-MAK-EM’*  SLIDES.  A special  slide  for  use  with  the  $12.00  and  $20.00 
machine  or  anv  other  machine  with  Lbntern  Slide  eoulpment,  for  showing  on  the 

screen  amiounoements  such  as  -Tlease  Remove  Your  Hat."  -'No  Smokin^^^  "GoodnlBht,"  sporting  results  and 

even  advertisements,  etc.  Can  be  used  repeatediy.  PRICE  3 for  50  cents  postpaid. 

JOHNSON  SMITH  & CO.,  Dept.  P.M.35  3224  N.  HALSTEDST.,  CHICAGO 


SCA  FARMV 


OR  RANCH 


ACHROMATIC  TELESCOPE  MADE  HPOll’  HEW  SCIENTITIC  PRINCIPLES. 

Positively  such  a good  Telescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  arei 
Blade  by  one  of  the  largest  manufacturers  of  telescopes  in  America;  we  control  entire  production; 
measure  closed  8 inches  and  open  over  2V,  feet  in  4 sections.  They  are  nicely  brass  bound,  will* 
Bcicntlfically  ground  lenses.  Guaranteed  by  the  maker.  Every  sojourner  In  the  country  or  at  the 
eeaside  resorts  should  certainly  secure  one  of  these  instruments,  and  no  farmer  should  be  without 
one.  The  scenery  just  now  is  beautiful.  A Telescope  will  aid  you  in  taking  views.  Objects  are 
brought  to  view  with  astonishing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaid,  for 
only  99  cents.  Our  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  This  Is  a grand  offer 
and  yon  should  not  miss  it.  We  warrant  each  telescope  jast  as  represented  or  money,  refunded. 
Send  99  cents  today.  To  dealers  6 for  Four  Dollars. 

EASTERN  NOVELTY  CO.,  DEPT.  67.  172  D.  93d  STREET,  NE’W’  YORK. 


The  ACE  RAZOR 

POSTPAID 
•UU  ANYWHERE 

Combined  straight  and  safety  razor  in  one,  detachable  guard  (not  shown  in  cut)  permits 
of  use  either  as  straight  or  safety.  Neatly  finished,  black  enamelled  long  handle,  detach- 
able blades  of  finest  selected  steel,  good  for  4 months’  use.  Instantly  cleaned. 

The  old-fasiiioned  clean  shave  and  the  new-fashioned  safety  sliave  in  one.  Send  for  yours  today, 
postpaid,  anywhere.  Money  refunded  after  lU  days  if  not  satisfactory. 

Raymond  Farrell  Co.^  Dept.  22^  3256  Third  Avenue^  New  York 
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and  current  capacity  in  the  ratio  of  1 to  4. 
At  the  opposite  end  of  the  armature  from 
that  shown,  and  beyond  the  connection 
board,  is  the  commutator,  consisting  of 
four  half  circles  arranged  in  two  rings, 
one  ring  for  each  armature  coil.  On  these 
the  brushes  rested  and  the  two  commu- 
tators were  connected  in  series,  commutat- 
ing thus  a biphase  current,  to  obtain  con- 
tinuous current.  The  chief  use  of  this 
dynamo  was  to  run  an  arc  light ; and  in  so 
doing  it  probably  absorbed  about  three 
horse  power.  The  armature  core,  on  ac- 
count of  the  difficulty  of  getting  sheet  iron 
plates  (by  no  means  a small  difficulty  in 
those  early  days)  was  made  by  assembling 
a number  of  thin,  soft  castings. 

The  machine  was  capable  of  being  used 
as  an  alternating  current  generator,  giving 
bi-phase  current  or  current  displaced  90 
degrees  in  phase,  one  alternating  current 
coming  from  one  of  the  armature  - coils, 
and  the  other  coming  from  the  coils  at 
right  angles  thereto.  Experiments  were 
made  with  the  alternating  currents  supplied  , 
by  this  early  machine,  and  it  is  a noticeable 
fact  in  this  connection  that  this  machine 
was  used  to  supply,  early  in  1879,  from 
its  alternating  current  side,  transformers; 
and  was  shown  supplying  two  shell-type 
transformers,  the  primaries  or  fine  wire 
coils  of  which  were  connected  in  parallel 
to  the  source  of  line  from  the  machine; 
and  the  secondaries  were  run  individually 
as  course  wire  secondaries  working  what- 
ever might  be  at  hand  as  a load,  such  as 
small  vibrating  arc  lamps,  resistance  wires, 
etc.  The  question  may  arise : Why  not 

have  used  incandescent  lamps?  Well,  there 
were  not  any  in  those  days.  It  was  nearly 
a year  before  Edison  had  produced  any 
of  the  carbonized  paper  filament  lamps ; 
and  nothing  of  an  equivalent  character  was 
available.  The  machine  was  first  operated 
at  the  Franklin  Institute  building  in  Phila- 
delphia, where  there  was,  back  of  the  lec- 
ture platform,  a six-horse  power  engine 
of  a single-cylinder,  upright  type.  _ Power 
was  by  no  means  so  easily  obtained  in 
those  days  as  today.  There  were  no  such 
things  as  gasoline  or  oil  engines,  and  even 
gas  engines  were  somewhat  rare.  This 
historic  and  early  American  built  dynamo 
is  in  the  collection  of  the  General  Electric 
Company  at  the  Lynn  works,  to  which 
company  we  are  indebted  for  the  photo- 
graph and  interesting  diagram  of  circuits 
taken  from  ' the  early  personal  iiotes  of 
Prof.  Elihu  Thomson.  This  article  was 
written  by  Prof.  Thomson  himself. 
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to  one  of  these  metal  bands.  The  other 
band  connects  with  a lead  from  the  sole- 
noid. The  method  of  closing  the  circuit  is 
identical  with  the  roulette  wheel  described, 
I believe  in  my  last  discourse,  and  consists 
in  making  and  breaking  the  circuit  with  a 
ring  upon  any  finger.  This  arrangement  is 
never  noticed  and  does  not  generally  allow 
meddlesome  people  to  discover  this  secret. 

“Is  that  clear?’’  I assured  him  that  it 
was,  and  then  asked,  “But  how  about  the 
wand  when  you  gave  it  to  me  and  how 
about  the  coins  falling  into  the  hat;  surely 
there  is  some  palmistry  or  some  slight-of- 
hand  work?’’ 
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“Not  at  all,  was  his  answer.  You  see  I 
simply  held  the  cap  or  cover  of  the  end  in 
my  hand  and  when  I presented  you  with 
the  wand.  I transferred  the  wand  from  one 
hand  into  the  other,  slipping  the  cap  in 
place.  On  the  inside  of  this  cap  is  soldered 
half  of  a snap  cuff-link  or  similar  snap 
fastener,  in  the  wand  proper  is  inserted  the 
female  part,  and  when  the  wand  is  given 
to  any  person,  this  simple  snap  holds  the 
end  in  place  quite  securely,  as  you  can 
readily  see  from  the  diagram.” 

“But  the  coins  in  the  hat,”  I interrupted, 
“I  am  sure  I heard  them  fall.” 

“I  wouldn’t  swear  to  that  if  I were  you,” 
he  added,  “as  the  reason  I asked  for  a high 
hat  is  because  it  makes  plenty  of  noise  and 
the  effect  of  dropping  a coin  into  the  hat 
was  obtained  by  merely  snapping  my  finger 
against  the  brim.” 

“Oh  !”■ — was  all  I could  say. 

After  having  recovered  from  the  effects 
of  this,  I said  “These  tricks  are  wonderful. 
Professor,  but  haven’t  you  anything  in  your 
encyclopedia  which  doesn’t  need  the  prep- 
aration or  the  instruments  which  you  have 
employed  thus  far?  Some  simple  trick  for 
every  reader  to  perform.”  “Well,  let  me  see 
— I believe  I have.  Wait  a few  moments.” 
I l;)usied  myself  with  a magazine  which 
he  had  lying  on  the  table,  when,  a short 
time  later  he  returned  with  colored  bits  of 
paper,  the  ends  of  each  strip  were  glued 
together  making  a loop  about  4 ft.  long  and 
]/2  inch  wide.  Throwing  these  upon  the 
table  he  drew  out  a pair  of  shears  and  said 
to  me,  “Are  you  a good  tailor?  Insert 
these  scissors  here  and  cut  all  around  the 
loop.”  It  was  a tedious  operation  but  soon 
finisht,  and  as  a result  I gave  him  tzvo  loops. 
Immediately  he  flared  up.  “What  did  you 
do  that  for.  I told  you  to  cut  all  around 
them  but  did  not  say  to  make  two  loops 
out  of  it.  One  was  sufficient,  and  then  you 
even  separate  the  loops,  you  should  be 
taught  how  to  cut.”  I was  quite  amazed 
at  this  sudden  turn  of  affairs  and  then 
gradually  becoming  more  bold,  I demanded 
that  he  do  better.  Picking  another  of  the 
strips  he  commenced  cutting  it  the  same 
way  I had  done.  “Now  if  you  had  coaxed 
it  along,  you  might  have  done  better  or  per- 
haps if  you  had  spoken  some  magic  word 
over  it  and  made  a pass, — thus  a word 
like  consologicaletcopitulationanthropoha- 
genarianism,  would  have  benefited  your  trick 
immensely.”  He  had  completed  the  cut  and 
there  were  the  two  loops  interlinked.  Pick- 
ing up  another  sheet  of  paper  he  said 
“Maybe  I can  do  better  this  time,”  and 
when  he  had  finisht  cutting  this,  he  had 
one  loop  left.  Yes,  to  be  sure  I was  not 
under  the  effects  of  no  “half  of  no  per  cent 
liquor.”  He  had  actually  cut  a loop  in  half, 
and  after  cutting  it  showed  me  one  loop 
twice  the  size  of  the  original  one! 

“Now  I’ll  try  once  more,”  he  said,  and 
picking  up  the  last  loop  of  paper  started  to 
cut  this.  This  was  completed  in  a few 
moments  and  there  he  was  with  a loop  of 
paper  which  had  a knot  in  it.  Which  of 
these  two  stunts  were  the  more  remarkable  is 
more  than  I could  tell,  but  there  to  be  sure 
was  the  mute  evidence  lying  in  front  of  me. 

Hargrave  laughed  merrily  at  my  chagrin, 
then  gave  me  this  secret.  “You  see  old 
topper,  the  loop  I gave  you  was  unprepared. 
Those  I had,  I prepared  and  the  prepara- 
tion needed  is  very  simple.  The  first  loop 
is  made  so  that  it  doesn’t  contain  any  twist 
in  the  paper.  This  you  cut  in  half  and  try 
as  hard  as  you  will  you  cannot  obtain  any- 
thing but  two  separated  loops  from  the 
paper.  The  second  loop  is  made  by  gluing 
the  tvvfo  strips  together  but  prior  to  gluing, 
the  paper  band  is  given  a half  twist,  the 
third  two  half  twists  and  the  fourth  loop 
three  half  twists.  These  twists  are  never 
noticed  in  a narrow  long  band  of  paper, 
and  the  surprise  of  the  cutting  doesn’t  abate 
sufficiently  to  allow  the  onlooker  to  notice 
the  double  twist  or  the  triple  twist  de- 
scribed. Try  it  when  you  get  home.”  With 
that  he  ushered  me  from  the  room. 


jit  Home  in  Your  Spare  Time 


Every  year  hundreds  of  young 
men  from  all  over  the  world 
come  to  the  residence  school  of  the 
School  of  Engineering  of 
Milwaukee  to  learn  elec- 
tricity in  all  its  phases. 

Yet  we  know  that  there 
are  thousands  of  ambi- 
tious men  everywhere  who 
aspire  to  big  jobs  in  the 
great  field  of  electricity,  but  who  can- 
not conveniently  leave  their  present 


Just  Like 
Going  to 
School 


Free  Use  of  This  Fine 
Electrical  Apparatus 

These  wonderful,  cleverly 
constructed  instrument  boards 
—equipped  with  actual,  prac- 
tical electrical  apparatus — are 
furnished  absolutely  free  to 
each  student  while  studying. 
These  laboratories  are  not 
toys — but  include  the  same  in- 
struments and  devices  which 
the  electrical  man  meets  with  in  every 
day  work. 


work  to  attend  a residence  school.  It 
is  to  train  these 
men  that  this  ex- 
tension division 
has  been 
formed. 

We  knew 
from  our 
long  ex- 
perience 
that  the 
ordinary 


This  is  plan  of  teach- 

Board.  . . 

No.  I of  the  series  ingf  eleCtriCltV 

of  Electrical  home-  ^ 

by  h o m e - 
study  meth- 


laboratory  equipment 
the  free  use  of  which  is  given 
every  student.  (Size  24  by 
24  inches.) 

ods  would  not  measure  up  to  the  high 
standards  set  by  the  School  of  Engi- 
neering of  Milwaukee.  And  so,  this 
unique,  new  plan  of  giving  each  stu- 
dent free  use  of  a complete  home- 
laboratory  system  of  actual  working 
electrical  equipment  was  conceived. 
We  know  that  it  is  the  only  practical 
way  to  learn  electricity  at  home ! 


America’s  Greatest 
Electrical  School  Brought 
to  Your  Home! 


You  Gan  Fill  One  of  These 
Big  Pay  Jobs 

The  field  of  opportunity  for  the  well 
trained  electrical  man  is  practically  unlim- 
ited. Billions  of  dollars  are  invested  in 
this  great  industry.  Thousands  of  men 
are  employed  in  it — but  the  demand  today 
is  for  men  who  are  trained  specialists. 
These  men  command  handsome  salaries — 
$2,500  to  $6,000  and  up  to  $10,000  a year 
and  more.  Why  don’t  you  get  into  this 
fascinating,  highly  paid  field  of  work? 

Write  Quick  for 
Big  FREE  Book 


Write  quick  for  big 
free  book  fully  describing 
this  astonish- 
ing new  plan. 

Tells  also 
about  Consul- 
tation Privi- 
leges with  our 
great  staff  of 
over  90  experts. 

Free  Employment 
Bureau  and  other 
special  service. 

Don’t  delay ! Mail 
the  coupon  Now! 


Board  No. 
7 of  this  wan- 
derful  new  plan 
of  studying  electricity  at  home. 


EXTENSION  DIVISION 


On  this  plan  you  can  now  secure  almost 
every  advantage  of  America’s  Greatest  In- 
stitution of  Electrical  Education  right  in 
your  own  home  ! In  this  way  this  famous 
school  now  gives  the  most  thorough  prac- 
tical intensive  home-study  course  in  elec- 
tricity ever  offered  I It  is  a specialized, 
graded  course  built  up  on  the  most  ad- 
vanced ideas  of  electrical  instruction. 
Thorough,  yet  simple  texts — graphically  il- 
lustrated give  the  electrical  principles 
which  logically  parallel  the  practical  ex- 
perience gained  in  using  the  instrument 
boards.  This  amazing  new  method  of 
extension  instruction  quickly  makes  any 
ambitious  man  a high-salaried,  electrical 
expert ! 


Dept.  S-14,  373  Broadway,  Milwaukee,  Wisconsin 


Extension  Division 

School  of  Engineering  of  Milwaukee* 

Dept.  S-14*  373  Broadway*  Milwaukee*  Wisconsin 

Please  send  me  free  and  -without  any  obligation 
on  my  part  full  details  of  your  special  new  home- 
study  course  in  Practical  Electricity. 

Name  

Address  

City State 

Age • Education 
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'Xoui*  Job!” 


“There  is  not  a man  in  power  at  the 
Bethlehem  Steel  Works  today/’  says 
Charles  M.  Schwab,  in  the  American  Maga- 
zine, “ who  did  not  begin  at  the  bottom  and 
work  his  way  up.  Eight  ^ears  ago  Eugene 
Grace  was  switching  engines.  His  ability 
to  out-think  his  job.  coupled  with  his  sterling  in* 
tegrity.  lifted  him  to  the  presidency  of  our  cor- 
poration. Last  year  he  earned  more  than  a million 

dollars Jimmie  Ward,  one  of  our  vice- 

presidents,  used  to  be  a stenographer.  The  fifteen 
men  in  charge  of  the  plants  were  selected,  not 
because  of  some  startling  stroke  of  genius,  but 
because  day  in  and  day  out  they  were  thinking 
beyond  their  jobs.” 


If  you  want  to  be  somebody,  to  climb  to  a posi- 
tion of  responsibility,  get  ready  forit.  Do  what  you 
are  doing  now  better  than  the  men  beside  you,  and 
train  for  the  Job  ahead.  You  can  do  it — in  spare 
time — through  the  International  Correspondence 
Schools. 

For  29  years  men  with  ambition  and  I.  C.  S.  help 
have  been  making  spare  hours  the  stepping-stones 
to  successful  careers.  Last  year  more  than  6,000 
reported  that  their  studies  had  won  for  them  ad- 
vancement and  increased  salaries.  Over  130,000 
men  in  offices,  shops,  stores,  mines  and  mills  and 
on  railroads  all  over  America  are  preparing  in  the 
I.  C.  S.  way  to  take  the  next  step  upward. 

Join  them ! All  you  need  is  just  ordinary  brains, 
the  will  to  do,  and  the  firm  resolve  to  think  ahead 
of  the  Job  you  now  hold.  The  1.  C.  S.  are  ready  to 
make  the  rest  easy.  Make  your  start.  Mark  and 
mail  this  coupon. 

— — — —TtAR  OUT  HCRC 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX  61 71-B,  SCRANTON.  PA. 


Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X. 


□ 


C 


□ 

□ 


ELECTRICAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eieotrle  Macbine  Uesigoer 
Telegraph  Expert 
Practical  Telephony 
UEOIIANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  I'OREM'N  ORENGMl 
ARCHITECT 
Arohitpotiiral  Draftsman 
PLUMBING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


CREMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Steiioe:rapher  and  Typist 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONART  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Sopt. 
AGRICULTURE  Spanish 

PoultryRalfitug  IQ  French 
Aotomoblles  Itallao 


Name — 

7-26-1© 

Present 

Occupation^ — - i-.  

Street 

and  No i ■■ 


— ^State. 


Send  No  Money 


Snap  this  bargain  up  right  now  before 
it  is  too  late.  Only  limited  quantity. 
Amazing  underwear  bargain.  Greatest 
offer  ever  made.  Two  Guaranteed 
$4  EacEi,  Wool  Unionsuits  $5.75. 
Save  big  money  on  your  under- 
wear. Send  postcard  or  letter  today — 
this  very  minute,  for  these  2 beautiful 
perfect  fitting  heavy  weight  gray 
elastic  rib  unionsuits.  Full  cut.  Scams 
reinforced  and  overcast.  Send  No 
Money  — pay  only  $5.76  on  arrival, 
no  more:  we  pay  delivery  charges. 

We  Oiiaranlee 

match  these  2 wonderful  wool  union- 
suits  for  $8.00.  Order  thii?  amazing 
bargain  this  minute  before  it  is  too  late. 
Just  give  name,  address  and  breast  measure. 

bernard-hewitt&company 

Dept.  U-3912  800  W.  Van  Puren  St.  etiiea»o.  III. 
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I {Continued  from  page  864)  | 
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of  comprest  coal  dust,  charcoal,  and  there 
has  recently  been  quite  a flutter  among 
the  fuel  producers  by  the  introduction  of 
briquettes  made  from  comprest  sawdust, 
mixed  with  coal  dust. 

There  was  recently  shown  in  this  journal, 
a photograph  of  a new  British  built  stove 
which  was  intended  to  be  used  with  bri- 
quettes, as  a source  of  fuel  and  which 
burned  for  eight  hours  on  one  loading. 
Americans  are  probably  most  familiar  with 
briquette  heating  thru  the  introduction  a 
generation  ago,  of  the  famous  Clarke 
carriage  and  automobile  stoves  which  ern- 
ployed  a non-smokeless  slow-burning  bri- 
quette made  in  a special  manner.  Small 
pocket  stoves  burning  briquettes  containing 
a nitrate  to  accelerate  combustion,  have 
also  been  made  from  time  to  time,  both  in 
this  country  and  abroad. 

Electric  Fans  Boost  Fuel  Efficiency 

It  sounds  quite  paradoxical  to  think  of 
using  electric  fans  in  the  winter  time  when 
we  are  hugging  radiators  and  stoves  in 
order  to  keep  warm,  and  yelling  at  little 
Johnny  and  Sister  Sue  to  close  the  door 
in  a hurry,  for  fear  some  of  the  precious 
heat  may  be  lost.  However,  the  new  gene- 
ration has  listened  wisely  to  heating  en- 
gineers and  knows  that  an  electric  fan, 
judiciously  employed,  will  help  the  circula- 
tion of  heated  air  in  a room  or  building. 

The  illustration  at  Fig.  6 shows  how  to 
construct  a very  good  air  deflector  so  as 
to  re-direct  the  incoming  cold  air  from  the 
raised  window  sash,  to  the  electric  fan 
placed  behind  the  radiator,  thus  causing  a 
constant  current  of  heated  air  to  pass  thru 
the  room.  It  is  usually  best,  especially 
in  offices,  to  have  the  top  sash  of  the  win- 
dows lowered  a little  so  that  a perfect  cir- 
culation of  air  can  take  place.  The  cold 
air  going  in  at  the  bottom  of  the  window 
is  heated  -by  the  radiator,  and  then  rising 
to  the  top  of  the  room,  eventually  passes 
out  thru  the  open  top  of  the  window._ 

Another  good  use  for  electric  fans  is  in 
relation  to  the  furnace ; sometimes,  the 
electric  fan  is  placed  before  the  draft  door 
to  provide  a forced  draft  and  in  other 
cases,  fans  have  been  placed  with  excellent 
results  in  the  cold  air  intake  box  as  shown, 
so  as  to  promote  a steady  and  sufficient 
draft  of  cold  air  into  the  furnace.  Those 
who  have  had  experience  with  hot  air  fur- 
naces know  that  one  of  the  great  troubles 
with  this  type  is  that  in  sluggish  weather, 
when  there  is  not  much  wind,  it  is  often 
very  difficult  to  get  the  heater  to  throw 
a sufficient  amount  of  hot  air  into  the 
rooms  heated  by  it.  This  is  _ due  to  the 
fact  that  there  is  not  a sufficient  amount 
of  cold  air  taken  in  thru  the  cold  air  box 
and  the  object  of  using  a fan  in  establishing 
this  condition,  will  be  at  once  apparent. 

Saving  Coal  With  Storm  Sash 

It  is  surprising  how  few  people  realize 
that  they  can  save  as  much  as  40  per  cent 
on  their  winter  fuel  bill  by  the  judicious 
installation  of  extra  glass  windovvs  or 
storm  sashes  on  the  outside  of  the  window 
frames.  People  who  live  in  city  apart- 
ments or  in  well  settled  locdities  where 
the  houses  are  fitted  in  like  building  blocks, 
do  not  notice  this,  of  course,  so  much  as 
where  a house  is  swept  by  the  “four  winds 
of  heaven.”  Once  yon  have  tried  _ storm 
sashes  on  your  east,  north,  or  west  windows 
you  will  marvel  at  their  efficiency. 


CEnsEEEnaffl”;  7T 

KNAPIS  hustler 
MOTOR 

With  New  Starting  Switch  $2*®^ 


A powerful  little  motor 
that  gives  perfect  satis- 
faction. Excellent  work- 
manship throughout.  Has 
a three-pole  armature, 
causing  the  motor  to 
start  without  assistance 
when  the  current  is  ap- 
plied. 

Equipped  with  pul- 
ley for  running 
mechanical  toys,  I 
models  or  driving 
a fan  at  liigh  rate 
of  speed. 

AT  ALL  LIVE  DEALERS 


Insist  on  your  dealer  showing  you  the  KNAPP 
line — KNAPP  goods  are  best.  If  your  dealer 
cannot  supply  you,  order  direct.  Send  for  FREE 
illustrated  catalogue  showing' a complete  line  of 
Electrical  Motors  and  Novelties. 


KNAPP  ELECTRIC  & NOVELTY  CO. 
523  West  51st  Street,  N.  Y.  City 


Slioof^^ihouiNoise 


^ Avoid  disturbance,  also  flinching. 
Enjoy  quiet  shooting  anywhere,  any 
time.  Use  the  new  Model  1920 


MAXIM 

SIL/ENCER 


Price,  .22  cal.,  $7.00.  Send  6c  In 
stamps  for  catalog  and  BOOKLET 
of  astonishing  experiences 
of  Silencer  users. 


To  introduce  our  new  catalogue  of  a thousand 
tricks  and  jokes,  toys  and  novelties,  we  make 
this  big  bargain  offer.  For  only  a two  cent 
stamp  we  will  send  yon  prepaid,  9 toys;  a game 
of  anagrams,  the  1921  joke  book,  genuine  decal- 
eomania  transfer  pictures,  pictures  to  pain^  a 
reread  cut-out  (an  engine,  four  cars,  stataon 
signal  and  water  tank),  puzzle  picture,  checker- 
board puzzle,  the  broken  match  trick  andammd 
reading  trick.  All  yours  for  only  a two  cent 
Stamp.  Nothing  more  to  pay. 

Send  2c  Today  a two  eent^  stamp  for  9 

toys.  We  will  send  yoa  oar  new  catalog  free. 
Write  your  name  and  address  plainly. 

JOHN  PLAIN  & CO., 


Dept.  1259,  Chicaeo.  HI. 


With  the  HB  Lighting  and  Battery  Charging  Set 
you  can  make  your  own  electric  lights  for  as^  low  as 
2c  per  KW,  and  make  a profit  from  $100 
to  $150  per  month  on  battery  charging. 

Anyone  can  easily  operate  without  ex- 
perience. Sturdy,  dependalile.  economi- 
cal to  operate  from  line-shaft  or  your 
engine.  Makes  Mg,  easy  profits. 

Small  Payments  Put  This  Money-Maker 
in  Your  Shop 

Balance  on  easy  terms.  1‘rofits  pay  for 
outfit.  Absolute  Money-Back  Guarantee. 

Ask  our  Service  Department  about 
proper  size  for  your  needs.  Pin 
this  ad  to  your  letterhead  and  ; 
write  TODAY  for  informa- 
tion. 

HOBART  BROTHERS 
COMPANY 

Box  (28E  Troy,  Ohio 

i)uccessful  Manufacturers 
Since  1893 


Model 
Electric 
Motor  Boat 


30  inches  long.  High  power. 

Built  like  a real  boat — $15.00 

Send  stamp  for  illustrated  lists  of  working  model 
mats,  engines,  etc. 

BATHE  MANUFACTURING  COMPANY  _ 

3esk  2,  5214  Woodland  Avenue,  Philadelphia,  Pa. 
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911 


The  Demand 

for  Good  Wireless  Operators 
Far  Exceeds  the  Supply 

Wireless  Institute  y/ill  make  you  an  operator — AT  HOME — in  your  spare  time — quickly,  easily 
and  thoroughly.  JSio  previous  training  or  experience  required.  Our  Home  Study  Course  has  been  prepared  by 
Mr.  Li.  K.  Krumm,  formerly  Chief  Radio  Inspector,  Bureau  of  Navigation,  N.  Y.  He  resigned  last  August 
^ ®till  greater  responsibility  with  one  of  the  largest  Commercial  Radio  Corporations  in 

the  United  States.  Radio  experts  able  to  impart  their  practical  and  technical  knowledge  to  YOU  m an  easy 
w understand  way  will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will  prove  so  fascinating 
raat  you  will  be  eager  for  the  next  one.  The  instruments  furnished  free  will  make  it  as  easy  to  learn  the 
Code  as  it  was  to  learn  to  talk.  All  you  will  have  to  do  is  to  listen. 

Big  Salaries 


Wireless  operators  receive  excellent  salaries  ranging  from  $125 
to  $200  a month  and  it  is  only  a stepping  stone  to  better  positions. 
There  is  practically  no  limit  to  your  earning  power.  Men  who 
but  yesterday  were  Wireless  Operators  are  now  holding  positions 
as  Radio  Engineers,  Radio  Inspectors,  Radio  Salesmen  at  salaries 
up  to  $5000  a year. 


Travel  the  World  Over 

A Wireless  Operator  can  visit  all  parts  of  the  world  and  receive 
fine  pay  and  maintenance  at  the  same  time.  Do  you  prefer  a 
steady  position  without  travel  ? There  are  many  opportunities  at 
the  numerous  land  stations  or  with  the  Commercial  Wireless  or 
with  the  Steamship  Companies. 

FREE  Instruments 

and 

Text  Books 

We  furnish  free  to  all  students, 
during  the  Course, i/ic  wonderful  re- 
ceiving  and  sending  set  exactly  as 
shown  in  the  illustration.  This 

set  is  not  loaned,  but  given  to 
all  students  completing  the 

Course.  One  cell  of  dry  battery 
all  that  is  required.  No  ad- 
ditional wiring,  aerials,  etc., 
needed. 

The  Transmitter  shown  is  the  celebrated  Omnigraph  used  by  several  Departments  of  the  U.  S.  Government  and  by  the  leading  Universities, 
Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada.  Start  the  Omnigraph,  place  the  phone  to  your  ear  and  this 
remarkable  invention  will  send  you  Wireless  Messages,  the  same  as  though  you  were  receiving  them  through  the  air,  from  a Wireless 
Station  hundreds  of  miles  away.  When  you  apply  for  your  license,  the  U.  S.  Government  will  test  you  with  the  Omnigraph — the  same 

model  Omnigraph  as  we  furnish  to  our  students.  Ask  any  U.  S.  Radio  Inspector  to  verify  this. 


This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course. 


Wireless  Telephony  Course 

We  have  incorporated  in  our  Institute  an  up-to-date  and  complete 
Course  in  Wireless  Telephony,  written  by  our  Chief  Instructor, 
Mr.  L.  R.  Krumm.  This  Course  is  also  furnished  free. 


FREE  Post-Graduate  Course 

A one  month’s  Post-Graduate  Course,  if  you  so  desire,  at  one  of 
the  largest  Wireless  Schools  in  New  York  City.  New  York — the 
Wonder  City — the  largest  port  in  the  World  and  the  Headquarters 
of  every  leading  Wireless  and  Steamship  Company. 


The  Department  of  Commerce  of  the  U.  S.  Government 

recognizing  the  value  of  the  instruction  furnished  by  us,  allows  all  of  our  graduates  a five-point  credit  in  their  examination  for  first-grade 
license. 

THE  U.  S.  SHIPPING  BOARD  will  also  testify  as  to  the  value  of  this  instruction. 

America’s  Fastest  Growing  Wireless  Institute 


There  Must  Be  a Good  Reason. 
There  Is — 

The  Best  Course  in  Theory  available. 
The  Best  Instruments  obtainable. 

The  Best  Text  Books  and  Diagrams  on 
the  market. 

Easy  Payments 

A small  payment  down  will  enroll  you.  We  will  make  the  pay- 
ments so  easy  that  anyone  ambitious  to  enter  the  fastest  grow- 
ing profession — Wireless — may  do  so. 


Send  for  FREE  Booklet 

Without  obligating  you  in  any  way,  send  for  our  booklet  “How 
to  Become  an  Expert  Wireless  Operator”^ — it  is  free.  Mail  the 
coupon  below,  or  postal  or  letter — but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE, 

Dept.  77,  258  Broadway  New  York  City 


New  York  Wireless  Institute 

Dept.  77,  258  Broadway.  N.  Y.  City. 

Send  me,  free  of  charge,  your  booklet  "How  to  Become  an  Expert 
Wireless  Operator,”  containing  full  particulars  of  your  Course,  in- 
cluding your  Free  Instrument  offer. 

Name  

Address  

City  or  Town State...... 
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Be  a Draftsman! 


Make  $30  to  $75  a Week 

Your  name  and  address  on  the  coupon  brings  this 
great  Cyclopedia  of  Drawing  without  a penny  down. 
Pay  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a low  price  “school  set”  of  draw- 
ing instruments,  obtainable  at  any  store,  a man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOME  — Good  paying  positions  open 
everywhere.  Intense  activity  in  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7 Days’  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4 Volumes.  1650  Pages.  Thousands  of  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  6^  x8K 
inches.  Covers  all  branches  of  Drafting  — Archi- 
tecture, Electrical,  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspective,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc. 


a Itf  aaL  Only  S3  a month  if  you  keep  the 
f wv  3 ff66K  books  Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 

Free  Membership  in  This  Society.— A Consulting 
Membership  given  free  with  each  set— worth  $12.00. 

TECHNICAL  SOCIETY 

D-259  Chicago 

AMERICAN 
TECHNICAL 
SOCIETY 
Dept.  0*259 
Chicago*  UtS.A. 

Please  send  Cyclopedia  of 
Drawing  for  7 days'  examina- 
tion, shipping  charges  collect. 
I will  send  $2. SO  within  7 days  and 
$3  a month  until  $19.80  is  paid,  or 
notify  you  and  hold  books  subject  to  your 
order.  Title  not  to  pass  until  fully  paid. 


Name  . . 
Address  . 
Refereuco 


A SPECIAL 

Factory 

Cut  Price 

L.  S.  Officer’s  Shoes 

Hand  sewed,  first-grade  factory 
cub-down  price.  Direct  to  you 
at  only  (Ijn  Off  Made  of  the  best 
Water-  pj-oof  Mahogany 

calf  leather.  If  these  shoes  are 
not  just  as  we  say,  send  them 
back.  You  do  nob  lose  a cent. 
Retail  price  of  this  shoe  is  $10.00. 
Built  for  work  and  dress  at  the 
same  time.  If  you  are  sending 
money  order  or  check  do  not  in- 
clude postage.  Pay  only  for 
shoes.  We  pay  postage. 

U«  S.  Army 
Marching  Shoes 

First-grade  factory,  cut  down-price. 
Direct  to  you  at  only  $5.85.  Retail 
price  of  these  shoes  is  S8.00.  Made  of 
the  best  elkskin  waterproof  leather. 
Second  grade  $5.15 

U.  S.  NATIONAL  MUNSON 
ARMY  SHOE  CO.,  Inc. 
Dept,  320 
Westfield*  Mass. 


$50.00  the  First  Week 

“I  have  averaged  $600.00  a month  ever  since 
1 started  acting  as  your  representative  a 
year  ago,”  writes  Garrison.  ^‘$60.00  in  one 
day,”  writes  Lamar.  Think  of  it. 
Thousands  of  agents  all  over  the 
country  are  making  big  money  repre- 
senting us.  You  can  too.  Here  is  a bona- 
'ide  proposition.  Absolutely  guaranteed 
in  every  way.  The  biggest  money  making 
offer  ever  given.  Write  at  once. 


Raincoat  Fpcp 

Yes,  we  will  give  you  a | IaLiIb 
splendid  gray  worsted 
water-proof  top  coat  in  the  latest  style 
—of  fine  material.  Snug,  smart  belt- 
roomy  patch  pockets.  Write  in  at  once 
you  want  this  wonderful  coat  free,  but 
don’t  wait.  This  offer  is  only  open  for  a 
limited  time.  Write  in  now  to 

GOODYEAR  MFG.  CO. 

Dept.  5339  Coodyear  Bldg.,  Kansas  City.  B/lo. 
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a separate  exposure  of  the  motion  picture 
camera  to  tell  the  story  of  the  action.  What 
appears  on  the  screen  to  be  steady  action  is 
in  reality  a series  of  different  pictures,  which, , 
when  run  off  by  the  projection  machine,  give 
the  effect  of  consecutive  movement. 

The  parts  of  the  machine  are  moved  by 
hand  into  each  consecutive  position  that  is 
a part  of  the  movement  of  the  original 
model,  and  for  each  movement  a picture  is 
made.  If  one  part  is  moved  a fraction  of  an 
inch,  and  this  movement  has  a corresponding 
effect  upon  the  other  parts,  these  too  must 
be  moved  to  the  exact  position  they  would 
occupy  if  the  actual  machine  were  in  oper- 
ation— and  each  time  that  this  is  done  a pic- 
ture is  made.  All  this  must  be  perfectly 
timed  so  that  the  final  action,  as  it  appears 
on  the  screen,  may  be  smooth  and  convinc- 
ing—without  any  appearance  of  jerkiness. 

For  this  reason  it  is  necessary  that  the 
fashioner  of  the  fibre-board  duplicate  super- 
intend its  photography  as  well.  He  alone 
has  studied  the  problem,  knows  it  by  heart, 
and  its  making  was  his  particular  job.  It 
is  almost  impossible  to  write  directions  for 
the  photographing  of  such  a contrivance. 

The  advantages  of  such  an  idea  are  innu- 
merable, and  their  media  for  application 
many  and  varied.  For  instance,  it  is  impos- 
sible to  set  up  a motion  picture  camera  in- 
side of  an  automobile  to  secure  bits  of  the 
mechanism — and  yet  it  may  be  just  such  bits 
that  will  be  of  the  greatest  value  and  inter- 
est to  persons  interested  in  motors.  Such  an 
experiment  is  being  tried  at  the  present  time 
— a "mechnigraph”  has  been  made  of  the 
vacuum  gasoline-feed  system  used  on  mod- 
ern motor  cars — and  this  has  been  animated 
on  the  screen. 

Incidentally  the  flashes  of  the  vacuum 
feed  system  occupy  ISO  feet  of  film  space. 
At  the  rate  of  sixteen  exposures  to  a foot 
of  film,  it  was  necessary  to  photograph  the 
“mechnigraph’’  2,400  times.  The  making  of 
the  replica  and  preparing  it  for  the  camera 
occupied  two  weeks.  The  man  who  made  it 
spent  years  perfecting  himself  in  this  work, 
the  photography  alone  consumed  two  days, 
and  the  working  of  the  “mechnigraph”  oc- 
cupies the  screen  for  just  two  minutes! — 
Photos  courtesy  Harry  Levey  Sendee  Cor- 
poration. 
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an  intensive  state,  as  it  is  drawn  from  the 
burning  end  thru  the  paper  wrapper  and 
into  the  mouth  and  lungs.  If  this  be  true, 
and  no  doubt  it  is,  a new  cigarette  holder 
with  a special  cooling  feature  should  prove 
invaluable  to  the  millions  of  puffers  in- 
haling regularly,  as  most  inveterate  users 
of  the  mystic  weed  choose  to  do. 

As  shown,  the  construction  of  this  holder 
sends  the  smoke  indirectly  thru  the  holder 
into  the  mouth,  instead  of  straight  thru 
the  holder  as  the  present  kind  does. 

By  causing  the  smoke  to  travel  further, 
it  makes  for  cooler  smoking,  and  the  larger 
surface  of  the  holder  coming  in  contact 
with  the  nicotine  in  the  smoke,  should  have 
a tendency  to  retain  some  of  it,  thereby 
keeping  it  from  the  mouth  and  lungs  where 
the  damage  to  the  health  is  done. 

As  an  advertising  article  for  a special 
brand  of  cigarettes  and  cigars,  large  quan- 
tities could  lie  sold. 

(Copyright  1920  by  the  Author) 


Here's  the  teason  1 wanted 
'7A?  cAuto-AMYvegss^jadsAer 


CEE  how  these  sides  work?— When  I spread  them 
out  I have  a hauling  wagon.  Just  see  how 
strong  it  is.  Now  suppose  I want  to  coast,  I push 
the  sides  towards  the*  center.  (They  swing  on 
pivots).  Look  at  that  roadster.  Built  just  right. 
Wheels  have  real  roller-bearings.  No  other  wagon 
like  it. 

“And  maybe  you  think  it  doesn’t  travel.  — I’ll 
challenge  any  boy  on  this  street  to  a race.” 


The  Perfect  Christmas  Gift 


Auto-Wheel  Spokesman  FREE 


An  Auto-Wheel  wagon  is  a year- ’round  pal. 
You’ll  enjoy  it  throughout  your  boyhood.  Besides 
the  Auto-  Wheel  Convertible  Roadster,  we  make  the 
Auto-Wheel  Coaster,  the  all-purpose  wagon.  Hand- 
some booklet  describes  all  sizes  and  models. 

Set  your  heart  on  an  Auto-Wheelior  Christmas. 
Show  this  ad  to  Dad.  Send  us  names  of 
3 coaster  dealers,  telling  which  ones 
handle  the  Auto-Wheel.  We’ll  send 
Free  for  6 months  The  “Auto-Wheel  ; 
Spokesman,”  oar  magazine  telling  ^ 
about  our  BIG  PRIZE  CONTESTS  and 
the  Auto-  Wheel  Clubs.  You  may  be  able 
to  win  an  Auto-Wheel.  We’ll 
also  send  the  Auto-Wheel , 

Coaster  DimeSavings  Bank, 
f ‘7^e<Au\oWh*£XoB«.lev  Cojne. 

Hie  Sled  Cotnpaiu| 

163  ScHenck  Street. 

N.  Tonawanda.  N.  Y. 

In  Canada:  Preston.  Ont.  ’ 

Export  Office:  365  W.  23rd  ^ 

New  York  City 


Send  Us  Yout  Name  and 
We* II  Send  You  a Lachnite 

DON’Tsendapenny.  Justsay:  “Send  me  a Lachnite 
mounted  in  asolid^old  ring  on  10  days*  free  trial.” 
We  will  m«^l  it  prepaid  right  to  your  home.  When  it 
comes  merely  deposit  $4.7&with  the  postman  and  wear 
the  ring  for  10  full  days.  IV  you*  or  any  of  your 
friends  can  tell  ft  from  a diamond*  send  it  back 
and  we  will  return  your  deposit.  But  if  you  decide  to 
buy  it— send  US$2. 60amonth  until  $18.75  has  been  paid. 

Send  your  name  now.  Tell  us  which 
YYriVC  X fJiJcty  solid  gold  ring  you  wish  (ladles’  or 
men's).  Be  sure  to  send  your  finger  size. 

Harold  Lachman  Co.,  204  So.  Peoria  St*  Dept  1259  Qiicaeo 


What 
a Dime 

Will  bring 


The  Uttle  matter  of  10  cts.  will  bring  you 
the  Pathfinder  elQht  weeks  on  trial  The 
Pathfinder  is  an  illustrated  weekly,  pub*- 
lisbed  at  the  Nation's  center,  for  all  the 
Nation:  an  independent  home  paper 
that  prints  all  the  news  of  the  world 
and  tells  the  truth ; now  in  its  28th 
year.  This  paper  fills  the  bill  with- 
out emptying  the 


■ ■ w**a  ••■w  lettsv  ex 

Nations! 


Washington  has  become 
the  World* s Capitaiand 
reading  the  Pathfinder  is 
like  sitting  in  the  inner 
council  with  those  who 
mold  the  world’s  destiny* 


purse;  it  costs 
mm  but  $1  a year.  If 

you  want  to  keep 
W I II I posted  on  what  is 
I bfH  going  on  In  the 
FrAmtha  at  the 

ri  Ulll  me  least  expense  of 

time  or  money,  this  is  your  means. 
, If  you  want  a paper  in  your  liomai 
whicli  is  sincere,  reliable,  entertain- 
' Ing,  wholesome,  the  Pathfinder  is 
B ■ B yours.  If  you  would  appreciate  a pa- 
■ B per  which  puts  everything  clearly. 

I B^l|l  I ^ I strongly,  briefly — here  it  is.  Send 
^^Ul#l  vUI  iOc  to  show  that  you  might  like  such 
1^  a paper,  and  we  will  send  the  Pathfinder  on 
probation  eight  weeks.  The  10c  does  not  repay  us, 
but  we  are  glad  to  invest  In  new  friends.  Address: 

THE  PATHFINDER.  26s  LaogdonSta..  Washington,  D.C. 


Tactory  to  Rider 

ASaves  $15  to  $25  on  the  model 
you  select  from  44  Styles,  colors 
end  sizes  of  Ranger  bicycles.  Delivered 
free  on  approval  direct  from  the  Makers 
for  30  Days  Free  Trial.  We  pay  return 
charges  if  not  satisfactory  in  every  way. 

lOMiDtiiiisioFwSroe  on  s:?  »b: 

***  eral  year  to  pay  plan.  Any  boy  or 
girl  can  save  the  small  monthly  payments. 

wheels,  chains,  parts  and 
equipment  at  half  usual  prices. 

BIG  RANGER  CATALOG  FREE,  with  mar 
yeloua  new  prices.  30  day  trial  offer  and  terms. 

■ Cycle  Companylfilr  Agent 

.Depi.B  llOChica^oSi:".:? 
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This  wonderful  new  method  makes  it  possible' 
for  anyone  to  learn  Illustrating,  Cartooning,  or 
Commercial  Art.  Hundreds  of  our  students  are  now 
making  splendid  incomes.  And  most  of  them  never  touched 
a drawing  pencil  before  they  studied  with  us. 
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found  in  their  behavior  toward  heat.  Some 
are  very  easily  melted  and  oxidize  or  un- 
dergo combustion  with  great  readiness, 
while  others  are  exceedingly  resistant. 

Mount  a piece  of  platinum  wire  two  and 
one-half  inches  long  in  the  end  of  a short 
piece  of  glass  tubing  by  fusing  the  two 
together  in  the  flame  of  a Bunsen  burner. 
Note  the  bright  silver  lustre  of  the  wire 
and  its  flexibility.  Now  place  the  wire  in 
the  oxidizing  portion  of  the  Bunsen  flame, 
i.e.,  the  hot  outer  part  just  above  the  tip 
of  the  inner  cone.  As  you  will  observe,  the 
wire  becomes  white  hot  and  seems  to  ex- 
pand in  size.  Remove  the  wire,  allow  it  to 
cool  and  note  that  it  has  the  same  bright 
lustre  and  flexibility  that  it  had  originally. 
The  wire  in  no  way  seems  to  have  been 
changed.  All  its  properties  are  still  intact. 
Such  changes  we  call  physical  because  the 
composition  of  the  substance  remains  the 
same. 

Next,  by  means  of  tongs,  hold  a 2-inch 
piece  of  magnesium  ribbon  in  the  flame  of 
the  burner.  A very  vigorous  action  ac- 
companied by  a flash  of  blinding  light  fol- 
lows with  great  rapidity  When  you  have 
recovered  your  sight  examine  the  white 
brittle  residue  that  crumbles  to  a powder  at 
the  slightest  touch.  In  no  way  does  this 
new  material  resemble  the  original  mag- 
nesium ribbon.  The  lustre,  toughness  and 
flexibility  are  all  gone  and  it  will  not  burn. 
Its  properties  have  entirely  changed  and 
therefore  we  say  that  a chemical  change 
has  taken  place  and  a new  substance  has 
formed.  But  since  magnesium  is  an  ele- 
ment it  could  have  lost  nothing  in  this 
change  and,  therefore,  something  must  have 
been  added  to  it.  That  something  we  shall 
see  is  oxygen. 

Weight  Change  on  Heating  a Metal  in 
the  Air:  That  metals  that  undergo  oxida- 
tion gain  in  weight  when  heated  in  the  air 
can  be  very  readily  shown. 

On  one  side  of  a horn-pan  balance  place 
a small  porcelain  crucible  and  fill  it  nearly 
full  of  granular  tin,  or  “mossy”  tin  as  it 
is  called.  Then  just  exactly  counterpoise 
this  with  lead  shot. 

Arrange  apparatus  as  shown  in  figure  1 
placing  the  crucible  of  tin  on  the  pipe-stem 
triangle.  Using  a small  flame  melt  the  tin 
and  then  gradually  increase  the  heat.  Con- 
tinue the  heating  for  about  twenty  min- 
utes and  stir  the  contents  of  the  crucible 
frequently  with  an  iron  wire.  You  will 
observe  a gray  scum  form  on  the  surface 
of  the  molten  tin  and  as  you  remove  this 
with  the  iron  wire  the  bright  silver  lustre 
immediately  returns  and  as  quickly  van- 
ishes. As  you  proceed  the  metallic  tin  dis- 
appears and  a gray  powder  takes  its  place. 
When  nearly  all  of  the  tin  has  been  changed 
to  this  gray  powder,  turn  off  the  burner  and 
allow  the  crucible  to  cool  without  remov- 
ing from  the  pipe-stem  triangle.  When  it 
is  cool  enough  so  that  you  can  handle  it 
with  perfect  comfort  again  place  the  cruci- 
ble and  contents  in  the  pan  of  the  balance 
and  note  the  weight  change.  Unless  you 
have  been  very  careless  in  your  manipula- 
tion the  balance  will  show  a decided  in- 
crease in  weight. 

What  is  true  of  tin  is  also  true  of  other 
metals  which  oxidize  when  heated  in  the 
air.  For  many  years  in  the  early  history 
of  chemistry  this  simple  fact  was  unknown 
and  even  for  many  years  after  its  discovery 
the  explanation  of  what  had  happened  was 
a deep  mystery.  We  now  know  that  oxygen 
from  the  air  unites  with  the  metal. 

Proof  of  the  Oxid..tion  of  Copper:  Cut 
a quantity  of  No.  24  copper  wire  into  short 
{Continued  on  page  920) 


The  simplicity  of  this  method  will 
astound  you.  You  will  be  amazed  at 
your  own  rapid  progress.  You  learn  by 
mail — yet  you  receive  personal  instruc- 
tion from  one  of  America’s  foremost 
Commercial  Artists- — Will  H.  Cliandlee. 
Get  into  this  fascinating  game,  NOW. 
You  can  easily  qualify.  A few  minutes’ 
study  each  day  is  all  that  is  needed. 

Crying  Demand  for 
Trained  Artists 

Newspapers,  advertising  agencies, 
magazines,  business  concerns  — all  are 
looking  for  men  and  women  to  handle 
their  art  work.  There  are  hundreds  of 
vacancies  right  this  minute ! A trained 
commercial  artist  can  command  almost 
any  salary  he  wants.  Cartoonists  and 
designers  are  at  a premium.  Dozens  of 
our  students  started  work  at  a high 
salary.  Many  earn  more  than  the  cost  of 
the  course  while  they  are  learning ! 
YOU — with  a little  spare  time  study  in 
your  own  home — can  easily  and  quickly 
get  one  of  these  big-paying  artists’  jobs. 

No  Talent  Needed 

Tliis  amazing  method  has  exploded 
the  old  idea  that  talent  is  an  absolute 
necessity  in  art.  Just  as  you  have 
learned  to  write,  this  new  method 
teaches  you  to  draw.  We  start  you  with 


straight  lines,  then  curves.  Then  you 
learn  how  to  put  them  together.  Now 
you  begin  making  pictures.  Shading, 
action,  perspective,  and  all  the  rest  fol- 
low in  their  right  order,  until  you  are 
making  pictures  that  bring  you  from 
$50  to  $500  or  more!  Many  artists  get 
as  high  as  $1,000  for  a single  drawing! 

Write  for  Interesting 
Free  Book 

Mail  coupon  now  for  this  interesting 
free  book  “How  to  Become  an  Artist,” 
Explains  about  this  amazing  method  in 
detail.  Tells  of  our  students — and  their 
wonderful  progress  • — and  how  we  can 
qualify  you  for  a high-salaried  artist’s 
position.  Also  tells  of  our  free  artist’s 
outfit  and  special  low  offer  to  a limited 
number  of  new  students.  Mail  coupon 
NOW ! 

Washington  School  of  Art 

Room  1559,  Marden  Bldg.,  Washington,  D.  C 

r - - - - -free  coupon  - - - - - 


I • 

I WASHINGTON  SCHOOL  OF  ART,  Inc.,  | 

p Room  1559,  Marden  Bldg.,  Washington,  D,  C*  | 

I Please  send  me.  without  cost  or  obligation  on  my  I 
I part,  your  free  book,  “How  to  Become  an  Artist."  p 
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Learn  Commercial  Aviation 

Quickly  At  Home 

Aviation  is  still  in  its  infancy,  but  it  is  well  past  the  trick  stage.  It  is  now  a 
billion  dollar  industry  needing  thousands  of  trained  men  as  pilots,  mechanics,  designers, 
salesmen,  etc.  You  can  enter  this  great  new  field  of  industry  at  a large  salary  after  a 
few  months  of  careful  liome  study. 

Course  of  Practical  Aviation  in  National  Aero  Institute 
will  fit  you  tor  a big  paying  ixisition  in  this  giant  industry.  This  nationally  recognized 
course  is  directed  by  the  famous  British  birdman,  Capt.  Geo.  Frederick  Campbeil,  R.  F.  C., 
who  personally  supeiwises  the  work  of  every  student. 

It  costs  the  U.  S.  Government  $2.5,000.00  to  fit  a man  for  flying.  Most  of  this  training 
is  ground  work.  Our  course  completely  covers  — — — — — 

ground  work  and  enables  you  to  master  the  ^ National  Aero  Institute,  Dept.  744-Z. 
fundamentals  of  aviation  in  a short  time.  910  s.  Michigan  Ave.,  Chicago,  Ml. 


You  want  the  BIG  MONEY  aviation  offers.  / 


Gentlemen:  Please  send  me  without  obllga- 


Sro,7"a"d'Tt  US  Ml  tionr'ooprof  S^tejce'rf  Arfilion.^also 

you  tldsfasctaatin^pr.’^  particulars  of  Mail  Course  m the  PrinaWes  of 

CAPT  G.  F.  CAMPBELL  fession — Now. 

NATIONAL  AERO  INSTITUTE 


Aviation. 
/^^Name. 


916^4  Michigan  AvCay  744Z»  ChicagOi  III.  ✓ Address. 
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Play  the  Hawaiian  Guitar 

Just  Like  the  HawaiiansI 


Our  method  of  teaching  is  so  simple,  plain  and  easy 
that  you  begin  on  a piece  with  your  first  lesson. 
In  half  an  hour  you  can  play  it  I We  have  reduced 
the  necessary  motions  you  learn  to 
only  four — and  you  acquire  these 
in  a few  minutes.  Then  it  is  only,, 
a matter  of  practice  to  acquire  the 
weird,  fascinating  tremolos,  stacca- 
tos, slurs,  and  other  effects  that 
make  this  instrument  so  delightful. 

The  Hawaiian  Guitar  plays 
any  kind  of  music,  both  the 
melody  and  the  accompani- 
ment. Your  tuition  fee  in- 
cludes a beautiful  Hawaiian 
Guitar,  all  the  necessary 
picks  and  steel  bar  and  52 
complete  lessons  and  pieces 
of  music.  An  ideal 
Christmas  gift. 

Itend  Coupon  NOW 


Get  Full  Particulars  FREE 


First  Hawaiian  Conservatory  of  Music,  Inc. 

233  Broadway  NEW  YORK 

I am  interested  in  the  HAWAIIAN  GUITAR.  Please 
send  complete  information,  special  price  offer,  etc.,  etc. 

NAME  

ADDRESS  

TOWN 

STATE  .....E.B. 

Please  write  name  and  address  Clearly. 


MAKE  BIG  PROFITS 

fi'om  HB  Battery  Charbin 


BIGGER  PROFITS  THIS  WINTER 

With  winter  here  and  cars  being  stored,  HB  bat- 
tery charging  can  pay  you  $150  to  $250  extra  profit 

every  month.  Someone  gets  the  bus- 
Ineaa  of  charging  those  batteries — why  ^ 

not  you?  Start  now — get  a sturdy,  de- 
pendable HB  Charger  with  ample  cap- 
acity to  handle  this  profitable  business. 

THIS  HB  16-BATTERY  CHARGER 
Recharges  1 to  16  6-volt  batteries  or 
equivalent  at  once.  Uses  2 or  3 phase 
city  current  cheapest  and  best.  Cur- 
rent cost  4c  to  12c  each — owner  pays 
76c  to  $2.00.  Quick,  clean,  permanent 
profits  easily  made. 

Small  Payment  Puts  This  Money- 
Maker  in  Your  Garage  or  Shop. 

Balance  on  easy  monthly  terms.  Ten 
days'  trial  under  HB  Absolute  Money- 
Back  Guarantee.  Write 
HOBART  BROTHERS  COMPANY 
Box  1210  E TROY,  OHIO 

Successful  Manufacturers  S\nce  1893 
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Portraits  and  Fashions.  By 
Mall  or  Local  Classes.  Write 
for  terms  and  List  of  sDCcess- 
ful Students. 
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metal,  providing  the  radium  is  not  in  too 
close  a proximity.  From  this  I have  con- 
ceived the  idea  that  the  Alpha  rays  of 
radio-active  substances  if  properly  applied, 
may  have  a stimulating  effect  upon  cell 
growth,  while  the  Gamma  rays  may  be  di- 
rectly associated  with  function.  In  these 
experiments  I do  not  concern  myself  with 
function,  but  only  with  growth.  Some 
years  ago,  Dr.  Alexis  Carrel  started  this 
line  of  experimentation,  and  produced  some 
wonderful  results,  a<id  I believe  if  the 
proper  light  or  electric  stimulation  to  which 
each  cell  responds  can  be  found,  that  these 
experiments  wdll  lead  to  an  industrial  de- 
velopment which  will  make  the  ocean  water 
available  as  food  for  the  human  race.  If 
this  can  be  done,  then  we  may  smile  at 
the  gloomy  forbodings  of  Malthus  for  an- 
other thousand  generations. 

“You  see  life  originated  in  the  ocean. 
Here  the  cell  had  its  birth.  It  transformed 
sea  water  into  its  substance.  The  analysis 
of  our  bodies  and  that  of  sea  water  are 
very  similar;  they  differ  only  in  proportion. 
The  celt  is  an  aquatic  creature ; it  has  never 
left  its  original  habitat.  Our  bodies  are  a 
cooperative  commonwealth  of  cell  colonies 
floating  in  a saline  fluid.  The  small  ani- 
mals of  our  California  deserts,  which  do 
not  see  water  for  years  at  a time,  manu- 
facture that  fluid  by  chemical  or  electrical 
reactions  going  on  in  their  intestinal  tract 
from  the  starches  in  their  food.  The  peri- 
ods of  gestation  and  other  vital  functions 
simulate  the  phenomena  of  the  tides.  Doubt- 
lessly this  is  because  the  cell  evolved  in 
Paleozoic  times  under  tidal  conditions,  and 
living  things  today,  being  nothing  more 
than  highly  complex  associations  of  cel! 
groups,  which  differ  from  each  other  only 
because  the  media  in  which  they  develop 
differs  in  chemical  composition,  still  re- 
sponds to  the  conditions  of  its  primitive 
home.’’ 

He  removed  the  cap  from  the  bottle, 
and  took  out  the  lungs  which  he  now  sub- 
jected to  the  galvanometer  test  demonstrat- 
ing that  the  needle  moved  in  the  same  way 
as  in  the  test  on  the  living  dog.  “After 
this  cat  has  been  dead  two  weeks  its  lungs 
still  live,’’  said  he.  At  this  point  the  dog 
on  the  table  began  to  stir.  He  was  coming 
out  from  under  the  anesthetic.  “Poor  pup,” 
remarked  the  experimenter,  “I  have  cut  him 
up  too  much  to  save  him.  Dog  Heaven  is 
the  place  for  him.”  So  saying  he  took  a 
sharp  bistoury  from  his  instrument  case 
and  with  a deft  movement  of  his  hand, 
severed  the  spinal  chord  from  the  medulla. 
Respiration  ceased  immediately. 

With  his  stethoscope  he  listened  to  the 
heart  of  the  creature  until  that  organ  had 
ceased  to  beat.  It  took  some  time.  “When 
the  heart  and  lungs  of  an  animal  have 
ceased  to  function  they  are  generally  sup- 
posed to  be  dead,”  he  explained.  “But  I 
will  show  you  that  the  individual  cells  of 
this  dog  are  not  yet  affected  by  its  organic 
demise.”  With  a few  strokes  of  his  knife 
he  excised  several  of  the  creatures  muscles. 
These  he  laid  on  a plate  of  glass  and  sub- 
jected them  to  the  galvanometer  test,  with 
similar  results  to  those  obtained  when  they 
were  part  of  the  living  dog. 

“Now  I will  return  the  cat’s  lungs  to 
their  artificial  nest,  and  make  similar  nests 
for  ‘Sports’  running  gears he  purred  as 
if  to  himself,  “and  two  weeks  from  now  I 
can  assure  you,  they  will  be  as  alive  and 
fresh  as  ever,  no  matter  what  becomes  of 
the  rest  of  the  dog’s  anatomy. 

“Rudolph  Virchow  has  said  that  ‘disease 
is  resident  in  the  cell.’  He  stated  a -partial 
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The  Electric  Safety  Razor  makes  shav- 
ing a pleasure.  Blade  vibrating  7,200  times 
a minute  cuts  the  beard  smoothly  and 
without  slightest  pull  or  irritation — feels 
like  a gentle  massage.  Can  be  used  with 
or  without  electric  current. 

All  users  of  the  Lck-Tro  Shav  speak  well  of  it 
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truth.  One  phase  of  life  manifests  itself 
thru  the  cells,  and  disease  means  that  the 
I cell’s  transforming  power  is  below  par. 

, Highly  organized  beings  manifest  two 
forms  of  energy.  Let  us  call  them  the 
i vegetative  and  the  functional.  The  vege- 
tative is  energy  manifesting  itself  as 
growth,  and  the  functional  is  that  energy 
i used  in  the  struggle  for  existence.  Growth 
is  due  to  a multiplication  of  the  cell  units, 
while  functional  energy  is  due  to  the  cir- 
culating of  the  blood  cells.  These  little 
workers  add  to  their  individual  transform- 
ing power  that  of  their  mass  movement. 
It  is  due  to  the  cutting  of  the  lines  of  force 
in  the  earth’s  field  by  the  circulating  blood 
that  warm  blooded  animals  are  capable  of 
such  prolonged  and  intense  exertion.  The 
earth’s  magnetic  field  is  the  source  of  their 
dynamic  energy. 

“But  what  I especially  want  to  call  your 
attention  to  is  the  fact  that  the  death  of 
the  individual  and  the  death  of  its  com- 
ponent cells  are  two  separate  and  distinct 
phenomena.  And  in  this  fact  lies  the  solu- 
tion of  some  of  the  big  problems  which 
confront  the  human  race  today,  and  the 
solution  of  which  will  become  imperative  as 
the  years  roll  on.  But  I am  getting  ahead 
of  what  I wish  to  say  right  here. 

“As  I have  said  animal  life  is  due  to  the 
activity  of  harmoniously  cooperating  cell 
groups  called  organs,  growing  and  func- 
tioning in  a chain  of  media,  each  of  slightly 
different  chemical  composition,  according 
to  the  requirements  of  the  cell  forms  they 
supply.  It  is  my  idea  that  the  waste  of 
one  tissue  alters  the  blood  in  such  a way 
that  it  becomes  a proper  culture  medium 
for  the  next,  and  so  on  until  all  organs 
have  been  supplied,  when  the  unusuable 
waste  is  thrown  out  of  the  system  by  the 
organs  of  elimination.  If  this  is  true  then 
health  depends  solely  upon  the  perfection 
by  which  one  set  of  tissues  prepares  the 
nutrition  for  the  next.  Tissues  grow  or 
suffer  in  direct  proportion  to  the  chemical 
sufficiency  or  insufficiency  of  the  fluid  on 
ivhich  they  are  fed.  Of  course  there  are 
other  factors  but  these  need  not  worry  us 
now.  What  I am  interested  in  is  in  the 
growth  of  tissue  for  human  consumption 
apart  from  sentient  organisms. 

“Animals,  and  not  their  organs  differ 
from  such  plants  as  the  geranium,  willow, 
or  cotton-wood  tree.  These  you  may  cut 
to  pieces  and  each  piece  if  suitably  planted 
will  make  a complete  plant  or  tree.  They 
are  comparatively  simple  organisms  grow- 
ing in  a single  medium,  while  an  animal  is 
a complex  organism  growing  in  a chain  of 
media.  Thus  what  is  true  of  the  geranium 
cutting  is  also  true  for  our  various  organs, 
the  difference  being  that  while  the  geranium 
is  planted  in  the  soil,  the  organs  are  planted 
in  different  fluids,  automatically  supplied 
by  the  cooperative  action,  of  their  vege- 
tative and  functional  activity. 

“If  I can  succeed  in  demonstrating  these 
facts  beyond  the  peradventure  of  a doubt, 
they  will  prove  to  be  of  immense  impor- 
tance to  science,  especially  to  therapeutics. 
As  yet  we  have  no  science  of  medicine. 
Medication  is  to  a great  extent  guess-work 
and  experimentation.  Doctors  still  wince 
when  some  one  quotes  Voltaire’s  sarcasm, 
that  Doctors  put  drugs  of  which  they  know 
little,  into  bodies  of  which  they  know  less, 
for  diseases  of  which  they  know  nothing. 
How  can  we  know  very  much  concerning 
fhe  processes  of  disease  which  is  the  ap- 
proach of  death  as  long  as  we  do  not  un- 
derstand the  true  nature  of  life,  the  per- 
fection of  which  spells  health?  We  have 
no  right  to  hide  behind  a metaphysical  bug- 
bear which  would  make  of  life  an  impene- 
trable mystery.  It  is  no  more  an  impene- 
trable mystery  than  was  the  inland  of 
Africa  or  the  North  Pole.  I firmly  believe 
that  every  phenomenon  in  the  universe  can 
be  traced  to  a single  cause,  and  that  to  this 
rule  life  is  not  exception ; if  it  is,  then  the 
word  ‘universe’  is  a misnomer.” 
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ones  that  DO.  | 

They’re  answered  in  Volume  H of  this  ■ 
series,  THE  STARRETT  DATA  BOOK  I 
FOR  AIACHINISTS. 

Four  editors,  each  an  expert  in  his  field, 
have  selected  its  tables  and  formulas. 
Gear-cutting  feeds,  power  transmissions 
data,  strength  of  materials,  etc. — you’ll 
find  these  and  many  more  in  its  180  pages. 

Bound  in  red  Athol  leather.  Size  4^/^ 

X 7.  Price  75c.  Get  either  of  them  at 
your  dealers,  or  order  directly  from  us. 
Catalog  No.  22  “LE”  is  a handy  reference 
book.  Sent  free  upon  request. 

THE  L.  S.  STARRETT  CO. 

The  World’s  Greatest  Toolmakers 
Mfrs.  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


Does  ALL  Your  Gasoline  Explode? 


OR  does  part  ol  it 
just  clog  up  the 
cylinders  in  the  form 
of  carbon  — through  an 
inefficient  spark f 

Put  an  Alsop-All-Spark  on 
your  car  and  your  old, 
cracked,  oil-soaked  plugs  will 
now  give  a hot,  fat  spark 
that  explodes  every  particle 
of  the  gas.  You  will  find 
unexpected  power  in  your  car 
and  your  carbon  troubles  will 
be  gone  forever.  Government 
tests  prove  that  an  All-Spark 
actually  will  eliminate  car- 
bon— besides  getting  100% 
power  out  of  your  engine. 

You  can  try  an  All-Spark 
with  no  risk.  It  is  fully  guar- 
anteed and  your  money  will 
be  refunded  in  full  if  you  are 
not  thoroughly  satisfied.  In- 
cidentally, the  saving  in  gaso- 
line and  new  spark  plugs 
alone  will  soon  pay  the  cost 
of  an  All-Spark. 


Illustration  shows  All-Spark  attached  to  a Ford 


UFE  OF  CAR 


i ALL-SPARK  IGNI- 
I TION  COMPANY 
I 13-X  Water  Street, 

= New  York,  N-  Y. 

= Gentlemen: 

: I 1 Enclosed  please  find 
= ' — ' remittance  for  $7.50 
I for  which  please  send  me 
= one  Alsop-All-Spark  In- 
z tensifier  for  a four  cyl- 
z inder  engine  together  with 
= full  instructions  for  iri- 
5 stalling  it  in  ten  minutes. 

= Name 


ALL-SPARK  IGNITION  COMPANY,  Inc. 
13-X  Water  Street,  New  York,  N.  Y. 


I Address 

I City 

: State. . . 
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BURN  LESS  COAL 

With  an  improved,  all-cast  pipeless  furnace  you  can 
cut  your  coal  bills  iu  tvpo.  This  efficient,  basement 
Installed  heating  plant  heats  and  ventilates  the  entire 
home.  It  burns  any  grade  of  coal  more  economically 
than  a stove.  It  needs  no  ex- 
pensive piping  or  other  equip- 
ment. Anyone  can  install  it  in 
a day.  They  are  described  at  our 
wholesale  prices  in  our  Handy 
Man  Book.  Send  for  it. 

Do  Your  Own  PlumbiniT  and 
Heating^  by  the  Cut-to-Fit 
Method. 

By  our  new  plan  anyone  can  in- 
stall a complete  plumbing  or  heat- 
ing plant  in  his  own  home.  Send 
us  a rough  sketch  with  measure- 
ments. Our  Engineers  will  draw 
your  plans,  furnish  information 
and  see  that  the  supplies  you  or- 
der come  CUT-TO-FIT  your 
needs.  No  waste  of  time,  labor 
or  unused  material.  Only  a few 
simple  tools  necessary.  Send  for 

The  Handy  Man  Book 

It  will  show  you  how.  It  will  tell  you  just  what  to 
order  and  what  it  will  cost  at  our  wholesale  prices. 

It  contains  plans  and  useful 
information  for  every  builder, 
property  owner  or  contractor. 
It  will  convince  you.  It  will 
increase  the  value  of  your  prop- 
erty 50%.  You  can  do  the  work 
yourself. 

We  have  spared  no  ef- 
fort or  expense  in  the 
preparation  of  this  valu- 
able book.  To  keep  from 
sending  It  broadcast  to 
uninterested  persons  we 
request  a temporary  de- 
posit of  25c  which  will  be  re- 
funded with  your  first  order. 
Send  for  it  Today. 

The  Service  o£ 

1''  HARDIN-LAVIN  CO. 

Is  guaranteed  by  40  years* 
business  at 

4510-20  R Cottage  Grove  Avenue 
CHICAGO 


What  Would  It  Mean 
—To  YOU— To  Have 
Muscles  Like  These? 

It  would  mean  tremendous 
strength,  putting  you  in  a class 
above  your  fellows.  It  would 
mean  that  you  could  out-do, 
them  in  feats  of  strength  and 
be  a leader  of  men.  It 
would  mean  a strong  per- 
sonality because  of  your 
commanding  appear- 
ance. thereby  assur- 
ing you  of  success 
in  both  the  busi- 
ness and  social 
world.  It  would 
mean  added  lung 
power,  unlimit- 
ed vitality  and 
perfect  health; 
removing  a 1 1 
fears  of  indi- 
gestion and 
disorders  which 
undermine  the 
average  man 
and  make  him 
old  long  before 
his  time. 

All  These  Things 
Are  Yours 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 


I absolutely 
guarantee  to  do 
all  this  and  more 
for  you.  I have  found  the  short  cut  to  physical  per- 
fection and  applied  it  on  my  own  body,  proving  its 
results.  I have  personally  trained  many  of  the  world’s 
strongest  men  t/y  tliis  same  metho<i.  Why  waste  your 
time  and  money  with  old-time  worthless  methods?  If 
you  are  desirous  of  being  a real  robust  man,  follow 
the  path  of  those  who  have  already  made  a success. 
Come  now,  get  busy,  for  every  day  counts. 

Send  for  My  New  Book,  Muscular  Development'* 

It  tells  the  secret.  Handsomely  illustrated  with  25 
full-page  nhotographs  of  myself  and  some  of  the 
world's  best  athletes  whom  I have  trained.  Also  con- 
tains full  particulars  of  my  splendid  offer  to  you.  The 
valuable  book  and  special  offer  will  be  sent  on  receipt 
of  only  10c,  stamps  or  coin,  to  cover  cost  of  wrapping 
and  mailing. 

Don't  miss  this  opportunity.  Sit  right  down  now 
and  fill  in  the  coupon.  The  sooner  you  get  started 
on  the  road  to  health  the  easier  it  wdll  be  to  reach 
perfect  manhood.  Don't  drag  along  one  day  longer — 
mall  the  coupon  to-day. 

EARLE  E.  LIEDERMAN,  Dept.  212,  309  Broadway,  N.  Y. 

EARLE  E.  LIEDERMAN,  Dept.  212,  309  Broadway,  N.  Y.  City 

Dear  Sir: — I enclose  herewith  10c  for  which  you  are 
to  send  me,  without  any  obligation  on  my  part  whatever, 
a copy  of  your  latest  book,  “Muscular  Development." 

Name  

Address  

City State 


He  paused  in  his  conversation — returned 
the  carcass  of  the  cat  to  the  ice  box — and 
called  his  negro  servant  to  dispose  of  the 
remnant  of  the  dog,  after  which  he  busied 
himself  with  the  muscles  he  had  excised 
and  which  lay  still  quivering  on  the  plate 
of  glass. 

Taking  one  of  the  muscles,  he  attached 
it  to  one  of  three  silver  pipettes  which  were 
fixt  in  a large  bottle  stopper ; from  it  he  sus- 
pended the  muscle  in  a bottle  of  similar 
dimensions  to  the  one  in  which  he  kept 
the  lungs  of  the  cat.  The  pipette,  from 
which  the  muscle  was  suspended,  he  at- 
tached to  an  oxygen  tank  by  means  of  a 
soft  rubber  tube,  while  another  was  past 
thru  a small  hole  in  the  bottom  of  the 
bottle  in  such  a way  that  it  protruded  far 
enough  so  that  its  end  would  fall  well 
below  the  hole  provided  for  it  in  the  shelf 
upon  which  the  bottle  was  to  rest.  To  the 
end  of  this  pipette  which  fell  below  the 
shelf,  he  fastened  a little  safety  valve, 
which  he  regulated  so  that  it  would  keep 
the  required  gas  pressure  within  the  bottle. 
This  tube  was  run  up  into  the  bottle  to  a 
point  just  above  the  fluid  level,  where,  as 
the  Doctor  explained  it  could  take  up  the 
carbon  dioxid  created  by  the  metabolism 
of  the  muscle  and  expel  it  from  the  confines 
of  the  tissue.  The  other  two  pipettes  in  the 
stopper,  he  connected,  one  with  the  media 
tank,  as  he  called  it,  and  the  other  to  an 
adjoining  bottle  in  which  was  suspended  a 
specimen  of  another  tissue.  There  was 
some  kind  of  pumping  device  which  moved 
the  media  from  one  bottle  into  another  at 
a definite  rate  of  circulation.  “The  mus- 
cle cells  take  nourishment  from  the  medium 
in  which  they  are  placed,  they  also  excrete 
waste  into  it ; hence  we  must  provide  for 
the  circulation  of  the  fluid.  Fluid  which  has 
once  been  used  by  a tissue  must  not  return 
to  it  again  until  it  has  been  purified  of  all 
the  excreta  produced  by  the  metabolism  of 
that  tissue.  This,  I have  found,  is  best 
accomplished  by  the  growth  of  other  tis- 
sues. The  only  thing  that  makes  different 
cell  types  in  one  organism  possible  is  the 
fact  that  the  morphological  structure  of  the 
cell  varies  according  to  the  media  in  which 
it  finds  itself.  Thus  the  excreta  of  one  set 
of  tissues  becomes  the  culture  media  for 
the  next,  and  if  we  are  to  produce  them 
artificially,  with  any  degree  of  success,  we 
must  endeavor  to  imitate  the  requirements 
of  nature  as  nearly  as  is  humanly  possible,” 
he  explained  enthusiastically. 

“But  what  is  j^t  you  expect  to  gain  from 
all  this  work?  Where  is  the  money  in  it?” 
I asked  genuinely  puzzled.  The  last  ques- 
tion I felt  sure  would  bring  from  him  an 
excited  flood  of  oratory,  but  in  this  I was 
disappointed.  Nothing  excited  this  dynamo 
e.xcept  obscure  phenomena ; they,  and  they 
alone,  set  him  to  work. 

“In  the  first  place,”  said  he,  ignoring  my 
reference  to  our  modern  god,  “I  am  trying 
to  discover  what  life  is,  and  what  are  all 
the  conditions  on  which  it  depends  for  its 
fullest  and  freest  manifestations.  The  lack 
of  such  knowledge,  fills  our  text-books  on 
physiology  with  statements  expressing 
doubt  and  uncertainty.  Much  of  what  the 
laity  takes  for  truth  is  mere  hypothesis. 
There  are  whole  series  of  secretions,  the 
nature  of  which  we  do  not  understand, 
and  which,  we  therefore  are  as  likely  to 
hinder  as  to  help  with  our  medication. 

“Society  has  intrusted  us  as  doctors  with 
the  care  of  that  highly  complex  mechanism 
we  call  the  human  body,  the  functional 
motive  power  of  which  we  do  not  under- 
stand, not  because  that  motive  power  is 
unknowable,  but  because  science  bas  just 
penetrated  into  that  world  of  forces  from 
which  the  material  universe  arises.  We 
have  always  regarded  life  as  a phenomenon 
of  matter,  we  may  have  to  come  to  the  con- 
clusion that  matter  is  a phenomenon  of  life. 
Radio-activity  and  electricity  are  the  beacon 
lights  on  the  shores  of  the  world  of  matter  ; 
they  point  the  way  into  a sub-material  uni- 
verse, and  it  is  in  this  universe  that  we 
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Her  mo  “Hair-Lustr” 

(Keeps  the  Hair  Dressed) 

For  Men,  Women  and  Children 

The  hair  will  stay  dressed  after  Hermo  “HAIR- 
LUSTR"  has  been  applied.  No  more  mussy,  untidy 
looking  hair.  Adds  a charming  sheen  and  luster, 
insuring  the  life  and  beauty  of  the  hair.  Dress 
it  in  any  of  the  prevailing  styles,  and  it  will  stay 
that  way.  Gives  the  hair  that  soft,  glossy,  well 
groomed  appearance  so  becoming  to  the  stars  of  the 
stage  and  screen.  Guaranteed  harmless,  greaseless 
and  stainless. 

SOc  and  $1  at  Your  Dealer 

$1  size  3 times  quantity  of  SOc  size.  If  your 
dealer  can't  supply  you  we  will  send  it  prepaid 
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With  thiecornplete  Course  you  can  Quickly  learn 
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.Pictures. Letter! op.  How  todraw  the  Head. Eyes, 
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bound  in  book  fornu  Write  your  name  plainly.  Postpatj  SS. 
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Build  This  Car. 

This  nitty  little 
car  driven  by  gaso- 
line motor, 
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iny  boy. 
JParts  are 
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parts  showing  how  to  build  this  lad's  car. 

MFC.  CO..  156  Sypher  Bldg..  Toledo.  Ohio 


MATHEMATICS  MADE  EASY 

The  Arcascope— the  Combination  Triangle 
with  ' a Brain— will  multiply,  divide,  figure 
percentage  and  proportion,  solve  all  problems 
trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.  Superior  to  any  slide 
rule.  Simple  to  operate.  Also  includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THREE  RULES.  Used  at  Columbia  University, 

West  roint,  U.  S.  Aeronautic  Schools,  etc.  Only  One 
Dollar  Postpaid.  Order  today  before  you  forget. 
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must  seek  for  the  ultimate  cause  of  life’s 
processes. 

“But  this  field  is  comparatively  new 
while  medicine  is  old ; it  moves  but  slowly 
on  these  heretofore  untrodden  paths.  Doc- 
tors are  unaccustomed  to  think  of  life  in 
terms  of  electro-magnetic  lore ; but  they 
will  have  to  come  to  it,  if  medicine  is  ever 
to  become  what  it  ought  to  be,  a pure 
science.  As  it  is  now  we  are  treating  a 
highly  complex  generator  as  if  it  were  an 
internal  combustion  engine,  with  the  result 
that  we  not  infrequently  short-circuit  the 
machine.” 

He  walked  over  to  the  table  which  stood 
in  the  center  of  his  laboratory  and  picked 
up  several  fairly  large  horseshoe  magnets. 
These  he  clamped  together  with  small  brass 
clamps,  fastened  them  to  an  upright  in  such 
a way  that  their  open  ends  fitted  over  a 
copper  disc,  which  he  now  set  in  motion 
with  a fan  motor.  By  means  of  the  bare 
ends  of  an  insulated  wire  he  drew  off 
from  the  swiftly  rotating  device  a shower 
of  sparks,  explaining  as  he  did  so  that  it 
was  the  copper  cutting  the  lines  of  mag- 
netic force  that  produced  the  electricity. 
“Hemaglobin  contains  iron.  Iron  is  affected 
by  magnetism,  from  which  I conclude  that 
its  circulation  thru  the  vascular  system 
must  give  rise  to  electrical  phenomena, 
which  I believe  lie  at  the  basis  of  the  func- 
tional activities  we  behold  in  living  or- 
ganism,” he  explained. 

“But  cannot  these  be  explained  upon  the 
well  established  laws  of  chemistry.”  I 
asked.  “Is  it  really  necessary  to  consider 
the  body  as  a dynamo  instead  of  an  inter- 
nal combustion  engine  in  order  to  fathom 
the  mysteries  of  life?” 

“It  would  be  all  good  and  well  to  stay 
within  the  bounds  of  ‘the  established  laws 
of  chemistry’  if  we  really  knew  them,  in 
the  strict  sense  of  the  word,”  he  replied 
quietly.  “But  you  must  not  forget  that 
much  of  what  we  considered  ‘well  estab- 
lished’ twenty  years  ago  is  today  being 
shaken  to  its  very  foundation.  The  elec- 
tronic theory  of  matter  is  going  beyond 
the  atomic  theory.  The  search  for  the 
primal  cause  has  past  out  of  the  hands  of 
the  chemist  and  into  those  of  the  physicist. 
Radio-activity  has  revealed  to  us  a new 
continent  in  science  which  it  is  for  us  to 
explore.  This  continent  stretches  from  the 
atom  to  the  ‘Prima  Causa,’  and  in  it  lie 
the  secrets  of  electricity,  magnetism,  gravi- 
tation, repulsion,  and  life  itself.  These  are 
all  pre-atomic  forms  of  the  one  thing  which 
composes  this  universe.  As  I have  said, 
they  are  pre-atomic  forms  of  energy.  How 
then  are  you  going  to  seek  for  them  in 
what  you  are  pleased  to  call  ‘the  well  es- 
tablished laws  of  chemistry.’  These  laws 
deal  with  the  action  of  atoms  on  one  an- 
other, while  these  pre-atomic  forces  give 
rise  to  the  atoms  themselves.  Gravitation 
is  only  manifest  to  us  thru  the  weight  of 
material  things.  Electricity  we  know  chiefly 
by  its  result.  Heat  is  only  manifest  thru 
material  media,  and  life  is  only  recognized 
in  animal  or  vegetable  form.” 

He  leaned  against  the  table  and  ran  his 
fingers  thru  his  wavy  blonde  hair,  while 
a whimsical  smile  played  about  his  whip- 
like mouth.  “Some  day  I will  show  the 
world,  not  only  what  life  is,  and  upon 
what  it  depends,  but  also  the  role  it  plays 
in  the  formation  of  the  so-called  inorganic 
universe.  It  may  sound  terribly  heterodox 
but  I have  a notion  that  not  a few  elements 
undergo  transmutation  in  living  organisms. 
Elements,  like  the  organisms  they  compose, 
have  their  birth  death  and  transformation 
period.” 

“Surely  you  do  not  hold  this  view  seri- 
ously?” I asked.  And  then,  in  order  to 
draw  him  out  on  this  point,  I added  that 
I was  under  the  impression  that  science  had 
demonstrated  beyond  the  peradventure  of  a 
doubt,  that  nothing  could  be  found  in  or- 
ganic beings  that  did  not  enter  into  them 
in  molecular  or  atomic  form  from  their  en- 
vironment. I was  willing  to  concede  that 
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Drake  Books  are  for  sale  at  all  book-stores. 


Telegraphy  Self  Taught 

By  Theodore  A.  Edison.  Clearly  and 
concisely  written.  Tells  how  to  easily 
train  the  ear  to  receive  messages  by  the 
audible  alphabet  system.  170  pages. 
Fully  illustrated.  Cloth  ^‘f 

Binding 


Easy  Electrical  Experiments 
and  How  to  Make  Them 

By  L.  P.  Dickinson.  Equally  valuable  to 
the  amateur  or  the  practical  electrician. 
Gives  in  plain  language  all  the  informa- 
tion you  want  about  every  kind  of  elec- 
trical apparatus.  220  pages,  llOtf^'l  OC 
illustrations.  Cloth  Binding ^1*^0 


PICK  YOUR  JOB 


Pack  your  grip  today  and  come  to  tlie  Sweeney 
Sebool  ot  Auto-Tractor  & Aviation  Mechanics. 

Strike  out  for  the  big  money  and  a world  wide  opportunity. 

Expert  Mechanics  Wanted  The  maehine 

■ I i i.M  —I  expert  is  the 

boss  of  creation  today,  whether  on  the  farm  or  in  the  city. 
If  you  are  mechanicdly  inclined  learn  to  make  and  repair 
autos,  tractors,  trucks,  eaa  engines,  auto  tires,  etc.,  in  Eight  Weeks  by 


Ti*y  These  "Pay  Rais es-s*” 

AJt  oui'*  Expense  Oi*dei‘*  On  5 Day  Trii^l 

DRAKE'S  NECIMNiML  BOOKS  HONESTUOY 

These  books  will  perfect  you  in  your  trade — pave  the  way  to  the  big  position.  We  will 
send  any  book  postpaid.  If  not  entirely  satisfied  return  the  book  and  your  money  will 
be  refunded  in  full. 


Modem  Electrical  Construction 

By  Horstmarm  & Tousley.  A perfect  guide  for 
the  beginner.  Valuable  to  the  journeyman.  Of 
special  value  to  the  inspector.  Explains  in  detail 
how  good  electrical  work  is  installed.  440  pages. 
263  illustrations. 

Leatherette  dj-t 
Binding 


FarmMechs.  S125 
Tire  Men  • 150 
Drivers  • . 150 
Repair  Men  200 
Taxi  Drivers  175 
Tractor  Men  200 
Garage  Owner  400 


The  Sweeney  System  EXPERIEI^CE 

Learn  as  35,000  other  men  have  learned— by  tools,  not  books. 
Learn  power  farming  on  my  big  Tractor  farm— 18  tractors. 
Learn  to  make  a $30  tire  from  45c  worth  of  junk.  Learn 
to  fix  any  piece  of  machinery.  You  can’t  get  this  System 
an3^here  else.  Thousands  of  opportunities  for  experts 
trained  in  this  Million  Dollar  School— the  greatest  in  the  world. 

Tr7ir7  Send  today  for  my  72-page  catalog,  or  simply  say  when 
r BW  r.B*.  you’re  coming  and  1 will  have  classes  arranged  and 
* --  - joojjjg  I guar- 

antee railroad  fare  round  trip  if  you  find 
a single  misrepresentation,  ^ 

F®™  EMORY  J.  SWEENEY.  ' - 

President  M r> 

ATRADE- 


M SOKJOLOFAinO-TRACrOR-AyiAnONl 
***  844SWEEHEyBLDG.iailSASCITy.MO^^ 


For  This  Guaranteed  Fountain  Pen 

i^estraordlQarycffertofntroduce  the  BigBasch  Diamond  catalog.  Diamonds  listed  as  low  as  $97.60  per 
c i ° J?  ®8«ety  lever  self-filler  simplest  and  most  practical  fonatain  pen  ever  made.  Barrel  and  cap 
Para  rubber.  Yonr  name  in  gold  free.  Pen  is  14K  solid  gold  iridium  tipped  and  hand  tempered, 
rail  bko“  O t-zin.  long.  Free  repairs  for  two  years  guaranteed.  Send  $1.00  for  pen  today.  Uoney  returned  iff  not  satisfieiL 
oraak  for  free  dUmond  book..  Free  ezamination  on  everything.  L.  BASCH  ft  CO..  Dept.A3660  BUte  ft  Quiacy  8ta<*  ChIcaCO 
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General  Manager 
at  28 


How  Mr.  Rohrschneider  Won 
Success  as  an  Electrical  Expert 


GENERAId  IVIAKAGER  of  his  company  at  28  years  of 
agel  His  own  boss — owns  his  home — married  and 
happy  and  prosperous — that's  the  remarkable  success 
achieved  by  Wallace  H.  Rohrschneider,  now  General  Man- 
ager. Secretary  and  Treasurer  of  the  Hustisford  light, 
Power  and  Manufacturing  Company  of  Hustisford,  Wis. 

Mr.  Rohrschneider  got  his  start  toward  his  quick  and 
brilliant  success  at  School  of  Engineering  of  Milwaukee. 
There  he  received  the  iwactical.  intensive  and  specialized 
training  that  enabled  him  to  make  good  in  a big  way. 

Why  DonH  You  Get  Into 
This  Big  Pay  Field? 

The  same  kind  of  training  that  put  Mr.  Rohrschneider 
into  the  ranks  of  the  highly-paid  Electrical  Specialists 
will  qualify  you  for  brilliant  success  in  tliis  fascinating 
field  of  imlimited  opportunities.  Come  to  America's  Great- 
est Institution  of  Electrical  Education.  Learn  by  actual 
practice  in  our  big  laboratories  with  their  magnificent 
©Quii)ment.  including  motors,  dynamos,  switchboards,  igni- 
tion and  lighting  systems,  etc.  Over  M recognized  experts 
give  you  personal  instruction  every  step  of  the  way. 

Earn  Your  Way  Through 
This  Great  College 

You  can  earn  money  to  help  defray  your  expenses  while 
you  are  learning.  Our  wonderful  cooperative  plan  brings 
an  Electrical  Career  within  the  reach  of  every  ambitious 
man.  Our  Free  Employment  Department  secures  positions 
for  those  students  who  wish  to  earn  part  or  all  of  their 
expenses.  In  additiosi,  the  Department  will  help  you  get 
a good  position  in  the  Eiectrieal  industry  when  your  train- 
ing is  completed. 


BTfi  ROOK  PRFF  coupon  today 

OV./V./1V  r for  our  big  new  illus- 

trated catalog.  Check  the  course  that  interests  you  most 
land  we  will  send  you  special  information.  Read  about  the 
wonderful  method  of  training  of  this  great  Electrical 
School  that  trains  men  for  practical  and  quick  success 
See  how  easy  it  is  for  you  to  get  the  training  that  will 
enable  you  to  step  to  a splendid  position  and  a handsome 
Income.  Mail  the  coupon  right  NOW.  No  cost  or  obli- 
gation. 


ttHfi&Lor  ENCINEERINC 

oF  Milwaukee  lU 

Dept.  S-13,  373  Broadway  Milwaukee^  Wisconsin 

Mail  Coupon  Now 


SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 
Dept.  S-13.  373  Broadway,  Milwaukee,  Wisconsin 

Please  send  me,  without  any  cost  or  obligation,  full  par- 
ticulars of  the  electrical  course  I have  checked  and  your 
big  Free  Book  telling  about  your  Institution  and  how  it 
will  fit  me  for  a big  position  in  the  electrical  field.  Also 
tell  me  about  your  Earn  While  You  Learn  plan. 

(Check  courses  interested  in.) 

....School  of  Practicai  Electricity — 1 year  course.  Com- 
plete general  course,  covering  entire  electrical  field. 
....Institute  of  Electrotechnics — 12  to  36  months'  course. 
Practical  electrical  training  combined  with  thorough  Aoa- 
demic  education. 

. . . .School  of  Electrical  and  Mechanical  Drafting — 6 months' 
to  1 year  course.  A general  drafting  education.  Prepares 
for  good  ix)8ition  as  skilled  draftsman. 

....School  of  Electrical  Engineering — 3 years'  course. 
Regular  collegiate  work  granting  B.S.  Degree.  H High 
School  units  or  diploma  from  our  Institute  of  Electro- 
technics required  for  entrance. 

....School  of  Automotive  EIcctrotechntcs — 3 to  6 monUis. 
Covers  all  systems  of  starting,  ligMing,  Ignition  and  storage 
batteries  for  automobiles,  tractors,  air-craft,  etc.  Intensive 
practical  course. 

...  Armature  Winding  and  Motor  Generator  Repair  Course 
— 3 to  C months'  course.  Brief,  but  iiitonsoly  practicaL 
leading  to  well-paying  positions. 

Name  

Street  


City  Stato. 

Age Education 


molecular  rearrangement  took  place  in 
both  animal  and  plant  structures,  but  that 
there  was  such  a thing  as  atomic  trans- 
mutation consequent  upon  vital  activity 
seemed  to  me  a dangerous  heresy. 

Blit  my  objections  only  brought  a smile 
to  the  face  of  the  earnest  experimenter  as 
he  pursued  his  activity  among  the  culture 
jars.  Turning  a stop  cock  here,  and  read- 
ing a dial  there,  testing  the  acidity  of  this 
fluid  and  the  specific  gravity  of  that,  mark- 
ing the  results  of  his  findings  in  his  ever- 
ready  note-book  while  he  talked,  as  if  he 
were  thinking  aloud, — he  did  not  present 
any  counter  arguments  to  what  I had  said 
but  just  explained  his  views,  and  demon- 
strated his  principles  in  a way  that  marked 
him  as  a unique  man  among  my  scientific 
acquaintances.  He  just  talked,  and  his  ex- 
pressions are  always  interesting  and  unique. 
It  is  an  education  to  listen  to  him.  His 
philosophical  deductions  may  not  always 
be  orthodox,  and  he  may  misinterpret  the 
meaning  of  his  experiments.  I do  not  know. 
I only  know  that  all  those  who  have  the 
privilege  of  his  friendship  will  agree  that 
his  achievements  are  remarkable. 

Dr.  Pringle  is  always  at  work.  He  sel- 
dom busies  his  mind  with  abstract  propo- 
sitions. “Demonstration  beats  argument,” 
is  one  of  his  favorite  sayings.  Whenever 
he  makes  a statement,  he  wants  to  work  it 
out  before  your  eyes.  To  be  a teacher  thru 
deeds  seems  to  be  the  motive  power  of  his 
life. 

Thus  while  working  he  replied  to  my 
challenge  of  his  scientific  orthodoxy.  He 
contended  that  science  was  always  right 
but  that  scientists  were  frequently  wrong. 
Said  he : “Scientists  fish  for  truth,  with  a 
generous  share  of  fisherman’s  luck.  When 
they  do  make  a catch  it  is  a big  one,  but 
they  are  of  necessity  few  and  far  between. 
And  the  species  of  the  specimens  are  not 
always  certain.  The  trouble  with  us  is, 
that  we  are  inclined  to  stick  to  one  side  of 
the  boat ; and  if  some  one  suggests  that  we 
try  the  other  side  we  are  apt  to  call  him 
irregular.  That  is  why  we  persist  in  look- 
ing for  the  nature  of  life  in  atomic  reac- 
tions; we  have  the  habit.  The  idea  that 
life  may  be  itself  an  atom-forming  power 
comes  from  the  other  side  of  the  boat,  and 
is  therefore  taboo.  The  idea  that  there  are 
eighty  distinct  substances  in  the  universe, 
is  not  only  ridiculous  but  dead ; it  only  sur- 
vives as  a scientific  superstition,  marring  in 
no  small  degree  our  progress  on  the  path 
of  knowledge. 

“Sir  William  Ramsay  and  others,  have 
wittiest  the  birth  of  helium  from  the  death 
of  radium,  as  well  as  its  intermediate 
phenomena.  Is  it  then  too  much  to  con- 
ceive, that  what  happens  in  Sir  William's 
laboratory,  may,  I do  not  say  does,  happen 
in  the  infinitely  more  complex  laboratory 
of  the  animal  or  vegetable  body.” 

By  this  time  he  had  finished  checking  up 
on  his  culture  jars  and  he  continued  his 
conversation.  “As  sometimes  happens  in 
mathematics,  when  we  invert  the  problem 
the  truth  drops  out,  so  it  is  in  biology  and 
for  that  matter  in  all  sciences.  Many  things 
remain  unexplained  because  we  approach 
them  from  the  wrong  side ; that  is  why  I 
have  inverted  the  problem  of  life;  and 
while  I do  not  say  that  I will  solve  the 
mystery,  I do  say  that  I have  approached 
nearer  to  the  solution  than  ever  did  my 
preceptors. 

“Some  day  I will  take  you  out  and  show 
you  the  laboratory  on  my  ranch  by  the  sea. 
I am  doing  some  interesting  work  on  both 
animals  and  plants.  Modern  science  has 
proven  that  there  was  more  than  a grain 
of  truth  in  the  idea  of  the  ancient  alchem- 
ists, that  matter  could  be  raised  to  higher 
values.  In  the  case  of  radium  at  least  we 
have  discovered  that  elements  can  be  stept 
down  to  lower  values  and  by  parity  of 
reasoning,  what  can  he  stepped  down  can  be 
stepped  up.  If  atoms  are  condensations  of 
electrons  it  may  be  a good  guess  that  liv- 
ing organisms  play  a part  in  that  conden- 


“The  Baby”  Revolver 

69  but  41^ 

$050 


A Handsome  and  Most  Effective  Weapon*  Measures  but  41^ 
Inches  Long.  Takes  Regular  .22  Calibre  Cartridges 

The  new  Baby  Oowbl*  Action  Hammerlaaa  R«- 

volvor  hna  been  produced  to  meet  the  ever 
increasing  demand  for  a revolver  that  would 
combine  amall  size  and  iiirht  weistiC  with  tbo 
essential  features  of  Efficloncy  and  PraetJo- 
ability.  It  is  email  tn  size,  yet  ia 
justaselfeclivoand  serviceable 
as  the  most  e)^ensive  weapon 
you  can  buy.  Everyone  should 
haven  revolver  and  shouldknow 
how  to  use  it.  and  there  is  no 
safer  or  better  one  made  th.nn 
this.  A Rrcot  feature  is  Its  rafety  actloi. 
that  guards  against  accidental  dis. 
chanre,  making  it  quite  safe  for  youn?  - - 

and  ladies,  'i  he  illustration  gives  an  idea  

Its  appearance,  but  it  must  be  seen  and  used  to  b«  . . . . 

ammunition  used  is  the  standard  22-cabbro  cartridge  obtai  

operation  of  the  charging  mechanism  is  extremely  rapid  and  absolutely 
SIX  well  aimed  shots  can  be  fired  In  as  many  seconds.  Tlie  revolver  is  very  well 
constructed,  with  finest  nickel  plated  Hutad  barrel  of  cylinder,  and  it  weighs  only 
4H  ounces.  Ihe  Dries  of  ths  Babr  Rerolver  li  only  SB>60  sent  by  mail,  p.pd.  to  any  address. 
JOHNSON  SMITH  & CO..  Oepl.  PM35.  U34  N.  Halsled  Street,  CHICAGO 
ACEHISWAfUEO 


Extra  Blades,  Sc 

SAFETY  HAIR  CUTTER  S,;:;;::" 

veloiis  Invention.  Cuts  the  luir*any  desired  leugili, 
short  or  long.  Does  Ihe  job  as  tiicel/  before  your  o»vn 
an  cut  the  children's  hair  at  home  in  a jlfty. 

— ; ■>  ahave  the  face  or  finish  around  temple  or 

neck.  Sharpened  like  any  razor.  Saves  Its  coat  first  time  used.  3 for  tS  cants 

JOHNSON  SMITH  A CO.,  Depi.  rM  35.  3224  N.  Halsled  Street,  CHICAGO 

INVISIBLE  INK  VANISHING  INK 


Ingthe  pa 
BLANK. 

Dissolving  Ink 

Writing  appears  or 
dinappeara  at  will. 


ith  thin  Ink.  for 
the  writing  MAKES  NO 
MARK.  Cannot  bo  aeon 
unless  you  know  the  so 
cret.  Invaluable  for 
reason*.  ^Keep  youi 

orandums  away  from  prying 
eyes.  Great  fun  for  plaving 
practical  J‘*kc!..  Only  2ScBo(tt« 
JOHNSON  SMITH  & CO.,  Oept.  PM3 

MAGIC  FLUTE 

Wonderfully  Sweel  Toned  and  Musical 
Ihe  M.igic  Flute. 

‘Sovefr 


lat  resemble: 

It  you  can  nlay 
facility  and  ea: 
Bccompaniment 


fiule 


III  have  mastered 
iml-a  of  music  with 
nhen  played  aa  an 
piano  ur  any  other 
instrument,  ll  ' 


A VERY  striking  rmd  tincom. 
moa  ring.  Silver  Httish,  skull 
nn<l  crossborxe  design,  with  two 
brilUnnt,  flushing  gr-ms  spark- 
ling out  of  the  eyea.  Said  by  many 
to  bring  Go^  Luck  to  the  wearer, 
hence  Its  name.  Good  Luck  Ring. 
Very  unique  ring  that  you  will  take 
'.  2$c  spd,  I • pride  in  wearing.  ONLY  25  CENTS. 


JOHNSON  SMITH  & CO..  Oepl.  FMSg.  3224  North  Halsled  SIreel.  CHICAGO 


Make  Your  Watches,  Clocks,  Etc., 


Visible  by  Night 

tically  unobtainable  except  n' 


scientific  world.  Hit 


t last 


markable  I.UMlWbUS  PAINT,  which,  opplie.  . 

...  .jrface  of  any  article,  emits  rey*  ©t  white  light,  rendering  it  perfeclly  yisible 
In  the  dark.  THE  DARKER  THE  NIGHT.  THE  MORE  BRILLIANT  IT  SHINES. .Quite 
eimple  to  uac.  Anyone  — you  can  do  it.  A little  appli«d_^t~ 
watch  or  clock  will  enable  you 
biitlona  or  switch  plates  of  you 


le  appl|< 

/ night.  

latch  boxes,  end  Ir 

Lumioooa  nosancs.  eic 

Small  bottle,  pric©  25e  Larger  eitea.  80c  and  Si  postpaid.  Johnson  Smith  & Co. 


irliclet 


A lit! 
0 lime  b. 
: lights. 


Mystic  Skeleton 

jointed  figure  | Qc  9U  pd. 


dam 


gh  C . 


and  perform  varl 

movementc  whili 
the  operator  mn: 

^ some  distance 

JOHNSON  SMITH  & CO..  Dept.  rM35.  3224  North  Halsled  SIreel.  CHICAGO 

All  the  Latest  Surprising  and  Joke  Novelties 

**  Chicken  Inspector  ■'  Badge  . . 15c  lAiminnus  Skull  . . .1.  . . . 2Sc 


Serpent's  Eggs 

Box  contains  12  eggs. 
lit  with  a match . each 
one  gradually  hatches 
Itself  into  _ 


Vanishj  . 

Fish  Lure  (catches  fish) 
Moving  PIctur*  Machine 


ejng) 


Crying  Cat  in  Bag 20c  Meld  Glass*  . . . 

Midget  Biblo  (size  of  stamp)  . . 15c  3 drawer  Telescope  . 

Aoarchisl  Bombs  (Express  only)  Invisible  Ink  (secret « 

8 boxes  for  .*....  Jl.OO 

Book  on  Boxing 3^ 

Thurston'awonderfulTrkCarda  « 10c 
Box  of  6 Wire  Puzzle©  ....  76c 

Conjurcr'sCaskctof  Magic Tricka  75c 
Watch  Camera  ......  $3.60 

Films  for  Watch  Camera  ...  115c 
Exploding  Cigarettes,  box  . . , 50c 
Weather  CnlUige  .....  $1.50 

Senbackroscopo  (see  behind  you)  2Sc 
Amateur  Electrician  Book  . , . 16c 
Firecrackers  (Express  only) 

iOpktsfor  .......  tt.OO  ^ — — 

lOHNSON  SMITH  A CO.,  Dipt.  PM35. 8224  Horlb  HaliM  Strw^.  CHICAGO 


Stage  Mone) 


. $3.00.  $7:50  and  $12.00 
’ . 35c 

y) 

$1.00 


Mustaclie lOc 

Inkicss  Pen,  write©  with  water  . iM 
Exploding  Fountain  Pen  .....  60c 
• Kay  Npvelty  .......  15c 


Build  Your  Own 

PHONOGRAPH 


IT’S  EASY  WITH  OUR  HELP.^ 

A.  few  hours  interesting  work  saves 
over  half  and  gives  you  a machine  to 
suit  your  ideas.  We  furnish 
motors,  tone  arms,  case  material* 
blue  prints  and  full  instructions 
Plays  any  record.  Make  fine 
profit  building  phonographs  for 
your  friends. 

Write  today  for  our  CDCC 
Blue  print  offer.  rilkC 
JlfSEUTQ  wanted  for  Choraleoa 
AUCHIv  Kins rhonographs 

Oioraleon  Pbonograpb  Co« 

J220  3rd  St.,  Elkhart,  Ind. 


SAVE 

OVER 

HALF 


$4  $5  WILL  BUY 

A Standard,  Guaranteed 

TYPEWRITER 

With  Every  Modern  Writing 
Convenience 

'TODAY  rOR  lIXUSTRATED  CIRCULAR 
Explaining  Try-Before-You-Buy  Plan 

HARRY  A.  SMITH.  738-218  North  Wells  St..  ChicaB©.  III. 


WRITE 


Learn  to  Dance! 

You  can  learn  Fox-Trot,  One-Step.  Two-Step, 
Waltz  and  latest  ‘ 'up-to-the-minute"  society 
dances  in  your  own  home  by  the  wonderful 
Peak  System  of  Mail  Instruction. 

New  Diagram  Method.  Easily  learned' 

DO  music  Deeded:  thouBanda  taught  euccesBiully. 

Write  for  Special  Terms.  Send  today 
tar  FREE  information  nnd  surpriainsly  low  offer.  - 

WILLIAM  CHANDLER  PCAK.  M.  B. 

HOMD  239  . 021  CrMCMt  ©lac*— CMcaie,  III. 
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^‘EARN  WHILE  YOU  LEARN” 


STUDY  ART 

Learn  to  create  illustrations,  designs, 
posters  or  costume  drawings.  The 
business  world  demands  them  and 
offers  big  returns  to  trained  artists. 

We  teach  Composition,  Perspective, 
Technique  in  pen-and-ink,  water- 
color,  etc.,  fascinating  Design  studies. 
Historic  Ornament  and  Lettering,  as 
well  as  Color. 

Advanced  classes  are  Costume  Illus- 
tration, Advertising  Art,  Photo -Re- 
touching. 

Home  Study  and  Resident  instruc- 
tion both  given.  Our  catalogue  on 
request. 

COMMERCIAL  ART  SCHOOL 

708,  116  S.  Michigan  Avenue 


Electricians,  Carpenters,  Bricklayers,  Mechanics,  Ship- 
yard.  Sheet  Metal,  Structural  and  Cencrete  Workers,  Belter 
Makers,  Plumbers.  Pipefitters  and  others  can  earn  big 
money  If  theiy  can  read  Bine  Prints.  Get  into  the  big-pay 
class.  By  our  simple  method  we  train  you  In  a short 
time.  Write  for  Catalog  15-B.  stating  trade.  Do  It  today. 
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Help  Wanted 

We  require  the  services  of  an  ambitious  person  to 
do  some  special  advertising  work  right  in  your  own 
locality.  The  work  is  pleasant  and  dignified.  Pay 
is  exceptionally  large.  No  previous  experience  is 
required,  as  all  that  is  necessary  is  a wiUingness  on 
your  part  to  carry  out  our  instructions. 

If  you  are  at  present  employed,  w©  can  use  your 
spare  time  in  a way  that  not  interfere  with 
your  present  employment — yet  pay  you  well  for 
your  time. 

If  you  are  making  less  than  $150  a month,  the  offer 
I am  going  to  make  will  appeal  to  you.  Your  spare 
time  will  pay  you  well — your  full  time  will  bring 
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cide for  yourself. 

ALBERT  MILLS,  Gen.  Manager  Employment  Dept. 
2714  American  Bldg.»  CINCINNATI,  OHIO 
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sation.  With  one  of  two  exceptions  the 
elements  composing  organic  beings  fall  in 
the  first  two  staffs  of  the  periodic  law. 
That  is  no  coincidence.  Living  things  seem 
to  make  special  atoms  of  the  proper  weight 
and  reactivity  to  carry  on  the  functional 
activities  of  the  body.  If  that  is  true,  then 
we  must  learn  to  aid  electronic  condensa- 
tion going  on  in  the  organism  before  we 
bother  with  chemical  reactions,  which  are 
then  secondary  and  not  primary  phenom- 
ena of  life,  if  ever  we  are  going  to  have 
a scientific  system  of  therapeutics.  In  my 
laboratory  out  on  the  ranch  I have  for 
years  investigated  marine  animals  and 
plants,  as  well  as  land  organisms,  and  I find 
that  many  of  them  contain  elements  which 
do  not  exist  in  their  immediate  environ- 
ment. Transmutation  of  atoms  must  then 
take  place,  if  in  truth  new  atoms  are  not 
formed. 

“Our  food  builds  our  frame-work  and 
acts  as  catalyzers  in  the  production  of 
highly  complex  enzymes,  the  nature  of 
which  is  almost  wholly  unknown  to  medi- 
cal science.  ‘The  well  established  laws  of 
chemistry’  have  given  to  physicians  little 
more  than  the  requisite  Latin  terminology 
with  which  to  hide  their  ignorance.  The 
hope  for  our  profession  lies,  in  the  new, 
electro-dynamics.  The  radio-activity  of 
matter  will  be  the  lamp  to  guide  our  feet 
on  the  path  of  discovery  and  into  the 
truth  of  life.  Instead  of  seeking  for  min- 
eral or  bacterial  ingredients  with  which  to 
control  disease  processes,  we  must  learn  to 
use  magnetism  and  heliotropism  to  regulate 
life  processes.  Until  this  is  done  we’ll  con- 
tinue to  operate  where  we  ought  to  cure, 
and  I might  add  that  whenever  we  use  the 
knife  for  anything  but  traumatic  condi- 
tions, we  reveal  our  helpless  ignorance  of 
the  fundamental  processes  of  life.  But  we 
need  not  despair.  The  dawn  is  breaking. 
We  are  on  the  road  to  the  source  of  light. 
But  this  is  a little  beside  the  question. 

“What  I am  trying  to  accomplish  in  this 
world,  is  to  add  if  possible  a few  facts  to 
this  world’s  store  of  truth.  A new  fact  dis- 
covered is  of  more  importance  to  the 
human  race  than  a million  stomach-aches 
assauged  or  a million  dollars  amast.  My 
researches  carry  me  quite  beyond  the  merely 
therapeutic ; they  tend  to  point  the  way 
to  the  solution  of  some  of  our  greater 
social,  I might  say  racial,  problems.  The 
culturing  of  flesh  for  instance  from  con- 
densations of  sea  water,  which  will  some 
day  be  perfected,  will  solve  the  protein 
food  problem  and  that  problem  is  very 
important  if  my  butcher’s  bills  are  any 
indication.  The  fact  is,  that  due  to  the 
highly  efficient  methods  for  the  production 
of  life’s  necessities,  the  human  race  is  in- 
creasing by  leaps  and  bounds.  The  in- 
crease of  human  numbers  naturally  de- 
creases the  animal  range,  yet  increases  the 
demand  for  animal  food.  There  is  only 
one  way  to  solve  it  and  that  is  along  the 
line  of  my  experiments. 

“By  the  artificial  culture  method,  flesh 
and  fats  could  be  produced  free  from  dis- 
ease taints  and  marketed  locally  in  an 
absolutely  fresh  condition;  that  would  do 
away  with  the  deterioration  going  on  In 
cold  storage  flesh  which  is  so  prolific  a 
source  of  disease  in  modern  society.” 

He  showed  me  a bottle  similar  to  the 
one  in  which  he  had  planted  the  muscle 
of  a dog;  in  it  I saw  a bright  red  mass 
afloat  in  a pale  yellow  fluid.  “That  is 
porterhouse,”  he  explained.  “I  planted  it 
a week  ago,  then  it  weighed  one  ounce,  now 
it  weighs  three  and  one-half  pounds  and  is 
pure  meat ; and  what  is  more  important  to 
me,  it  grows  unassociated  with  a hiehly 
sensitive  organism.  This  idea  of  whole- 
sale butchery,  as  carried  on  in  our  modern 
slaughter  houses,  is  unesthetic  to  say  the 
least.” 

As  he  referred  to  the  brutalizing  effect 
of  killing,  I could  not  help  but  remember 
the  dog  he  was  so  industriously  carving 
when  I came  in;  but  I made  no  comment. 
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pieces  about  a half-inch  long.  Put  these  in-Ij 
a 15-inch  length  of  combustion  tubing  ar- 
ranged  as  shown  in  figure  2 and  connected  * 
with  an  oxygen  generator.  Under  the  tube  f . 
place  a 4-tube  Bunsen  burner.  Heat  theT 
wire  and  at  the  same  time  pass  over  it  a ' 
stream  of  oxygen  from  the  generator.  Bring 
the  copper  to  a good  heat  before  starting  ^ 
to  heat  the  generator.  Prepare  the  oxygen 
in  the  usual  way  by  heating  a mixture  of 
potassium  chlorat  and  manganese  dioxid.  ' ' 

When  the  copper  wire  has  turned  to  black  . 
copper  oxid  turn  off  the  burners,  discon-  ‘ 
nect  the  oxygen  generator  and  allow  the  , 
tube  to  cool.  Remove  a few  pieces  of  the 
black  wire  and  note  their  lack  of  lustre 
and  flexibility.  Break  a piece  and  observe 
that  the  wire  has  become  black  and  brittle 
thruout.,  ■ 

Now  set  up  a hydrogen  generator  and  ' 
connect  it  to  the  combustion  tube  contain- 
ing the  copper  oxid  as  shown  in  figure  3.. 
Upon  the  zinc  in  the  hydrogen  generator  . 
pour  dilute  sulfuric  acid,  and  after  all  the 
air  has  been  swept  from  the  apparatus,  light  , . 
the  four-tube  burner  under  the  combustion 
tube.  As  the  stream  of  hydrogen  passes  ' 
over  the  hot  copper  oxid  it  unites  with  the  ' 
oxygen  in  the  oxid  to  form  water,  which 
escapes  as  steam,  and  there  is  left  in  the:, 
tube  bright  metallic  copper.  qj 

Thus  by  heating  copper  in  oxygen  and  '■  e 
reducing  the  product  with  hydrogen  back'- 
to  metallic  copper,  accompanied  by  the 
formation  of  water,  we  have  proved  that 
copper  oxidizes.  Incidentally  we  have  also 
proved  the  composition  of  water. 

Great  Activity  of  some  Metals:  The. 

two  most  active  metals  are  potassium  and 
sodium,  the  two  least  active  are  platinum  ; 
and  gold.  The  two  former  are  so  active  .' 
that  they  will  decompose  water  with  the  •• 
liberation  of  great  energy  and  therefore 
must  be  kept  under  kerosene. 

Buy  an  ounce  of  each  of  these  two  tnetals.  ■ 
They  will  probably  come  in  small  sealed! 
containers.  Before  opening  them  have  ready 
two  small  wide-mouthed  bottles  containing 
kerosene.  Then  upon  removing  the  metals 
immediately  immerse  them  in  the  kerosene. 

Remove  the  potassium  from  the  kerosene 
and  with  your  knife  blade  cut  off  a very 
small  piece.  Note  the  softness  of  the  metal 
and  the  bright  lustre  of  the  freshly  cut  • 
surface.  But  also  observe  that  this  bright 
surface  immediately  tarnishes  owing  to  the ' 
very  great  affinity  of  potassium  metal  for 
oxygen. 

Now  throw  the  small  piece  of  potassium 
upon  the  surface  of  water  in  a small  cup 
or  beaker.  So  light  is  the  metal  that  in- 
stead of  sinking  it  floats,  and  so  great  is  its 
activity  that  immediately  it  begins  to  liber- 
ate hydrogen  from  the  water  and  both  the 
hydrogen  and  potassium  take  fire.  As  you 
watch,  a molten  globule  of  shining  metal 
skims  about  over  the  surface  with  a hissing 
sound  and  growing  rapidly  smaller  is  soon 
consumed. 

To  show  that  a new  substance  has  formed 
in  the  water  add  to  it  a few  drops  of 
phenolphthalein  indicator  and  a beautiful 
pink  color  showing  the  presence  of  a base 
appears. 

Repeat  the  above  operations  with  sodium 
and  similar  results  will  be  obtained,  except 
that  the  sodium  will  not  take  fire. 

These  were  the  two  first  metals  to  be 
discovered  by  means  of  the  electric  current 
and  it  is  said  that  when  Sir  Humphrey 
Davy  saw  the  bright  globules  of  molten 
potassium  separating  at  the  cathode  of  his 
apparatus,  his  delight  knew  no  bounds  and 
he  danced  about  his  laboratory  like  a mad- 
man for  sheer  joy. 

(Continued  on  page  939) 
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In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  **Patent  Advice’* 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a rule  not  to  divulge  all  details,  in 
Ijorder  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
land  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written  on. 


IMPORTANT  NOTE  TO 
CORRESPONDENTS 

We  receive  from  thirty  to  fifty  letters  re- 
questing advice  on  patents  every  month. 
Due  to  lack  of  space,  even  tho  condensing 
this  department  into  the  smallest  type, 
we  can  only  publish  from  eight  to  ten 
letters,  with  their  answers,  monthly.  Ob- 
viously we  are  falling  back  further  and 
further,  and  it  looks  as  tho  we  will  never 
be  able  to  publish  all  the  requests. 

For  this  reason  we  would  urge  corre- 
spondents to  avail  themselves  of  our 
special  service,  as  outlined  above.  In 
that  ceise  an  immediate  answer  will  be 
assured. 

EDITOR. 


While  of  course  an  instrument  of  this  kind  is 
sensitive,  there  have  been  more  sensitive  ones 
designed  on  a slightly  different  basis,  as  for  in- 
stance the  Multiaudiphone.  There  is,  however,  a 
chance  that  you  will  get  a patent  on  your  device, 
but  before  doing  so,  we  would  strongly  advise  you 
to  take  up  the  matter  with  a patent  attorney  first, 
asking  him  to  make  a search  for  patentability. 
You  will  then  be  in  a better  position  to  obtain  a 
patent  when  you  know  what  different  devices  have 
been  covered  in  the  art  heretofore. 


GLASS  BATTERY  JARS 

(427)  W.  G.  Downie,  Pomeroy,  Ohio,  writes: 

In  my  work  with  storage  batteries  I have  often 
noticed  how  easily  the  rubber  j'ars  are  broken; 
also  by  the  action  of  the  solution  in  batteries  on 
the  wood  boxes  I have  noted  how  soon  they  fall 
to  pieces.  Now,  the  idea  has  come  to  me  why 
not  make  the  whole  thing  of  glass;  by  this  you 
would  do  away  with  the  box,  also  the  rubber  jars, 
reducing  the  cost  of  a 3-cell  battery  from  $6  to 
$8.  Besides  you  can  see  at  a glance  thru  the 
glass  what  is  the  trouble  in  the  inside,  whether 
the  plates  are  touching  or  shorted  by  sediment  in 
the  bottom,  positive  plates  crumbling,  etc.  I under- 
stand there  is  a glass  made  now  th'^t  is  very  tough, 
besides  the  glass  used  on  automobiles  is  hardly 
ever  broken  thru  anything  but  accidents.  I had 
started  on  getting  a patent  on  same,  but  before  I 
do  so  I would  want  your  advice. 

A.  The  idea  which  you  have  of  all  glass  storage 
batteries  is  by  no  means  a new  one.  Several  com- 
panies manufacture  all-glass  storage  batteries,  but 
these  are  not  satisfactory  except  for  stationary 
purposes.  Glass  batteries  have  been  used  in  Ger- 
many and  France  for  many  years  and  were  manu- 
factured complete  with  glass  covers,  etc.,  but  the 
trouble  with  glass  storage  batteries  always  is  that 
it  is  difficult  to  seal  them,  because  the  sealing  wax 
or  sealing  compound  does  not  stick  as  well  to  glass 
as  to  hard  rubber,  for  instance.  Then  there  is 
always  the  breakage,  which  is  very  high.  The 
French  and  English  have  a much  better  battery 
for  such  purposes  than  we  have,  and  they  build 
these  batteries  out  of  transparent  celluloid,  which 
not  only  is  light  but  transparent  and  tough  as 
well. 


RUBBER  SHOE 

(429)  J.  N.  Roberts,  Cleveland,  Ohio,  requests 
the  following  information: 

I enclose  sketch  for  half-sole  rubber.  This  is  to 
be  made  in  such  a manner  so  as  to  fit  snug  over 
the  sole  of  the  shoe  with  a small  part  of  the 
rubber  coming  over  the  tip  of  the  shoe  and  a band 
over  the  instep.  Also  a simple  clamp  under  the 
arch  of  the  shoe  to  keep  it  in  place. 

My  idea  of  these  half-sole  rubbers  is  that  they 
would  not  be  as  heavy  and  clumsy  as  the  ordinary 
rubbers  with  heels,  as  there  are  days  when  a per- 
son needs  just  enough  protection  of  the  sole  to 
keep  the  dampness  away  instead  of  wearing  the 
full  rubbers.  Please  pass  judgment  on  the  idea, 
and  if  it  could  be  patented. 

A.  Your  idea  of  the  special  rubber  for  shoes  is 
a good  one,  and  perhaps  can  be  patented.  The 
only  thing  that  worries  us  is  the  attachment  to 
hold  the  rubber  on  the  shoe  which  you  sketch 
roughly,  but  of  which  you  have  given  no  lengthy 
description.  As  you  know,  shoes  all  vary  in  width 
at  the  bottom,  and  we  think  you  would  have 
trouble  to  convince  the  manufacturer  that  he  could 
make  money  by  getting  out  such  an  attachment. 
The  idea  is  sound,  and  as  you  probably  know, 
there  exist  now  women’s  rubbers  made  in  a similar 
way  except  that  the  strap  goes  over  the  heel  of  the 
shoe.  These  rubbers  are  quite  popular  with  women, 
and  there  seems  to  be  a good  demand  for  them. 

If  _ the  attachment  in  question  is  so  designed 
that  it  will  fit  every  shoe,  then  you  ought  to  have 
a very  good  patent. 


PHONO-PIANO 

(430)  John  A.  Hupf,  Brooklyn,  N.  Y.,  asks: 

I enclose  a drawing  on  which  I would  like  a little 
advice  whether  patentable,  also  how  strong  a pat- 
ent can  be  obtained  on  same. 

It  is  an  instrument  in  the  form  of  a regular 
piano,  but  in  place  of  strings  there  is  a series  of 
disc  records,  one  for  each  key  on  the  piano  key- 
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Don’t  Lose  Your  RigL 

Before  disclosing  your  invention  to  any- 
one send  for  blank  form  “Evidence  of 
Conception”  to  be  signed  and  witnessed. 
A sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  “Evidence  of  Con- 
ception” sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a post 
card  will  do. 


255  OURAY  BLDG., 
WASHINGTON.  D.  C. 
"Originators  of  form  Evidence  of  Conception’* 


TO  THE  MAN  WITH 
AN  IDEA 

I offer  a comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts,  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B,  OWEN,  Palenl  Lawyer 

164  Owen  Building,  WashiogtoD,  D.  C* 
2276-8  Woolworth  Bldg.g  New  York  City 
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AMPLIFIER 


(428)  Martin  E.  Truska,  Brooklyn,  N.  Y.,  asks 
the  following: 

I would  like  to  have  your  opinion  as  to  the 
patentability  and  practicability  of  a telephone  am- 
plifying device,  the  drawing  of  which  I enclose 
herewith.  The  drawing  itself  is  almost  self-ex- 
planatory. 

The  weak  pulsating  current  from  the  line  passes 
into  electromagnets,  causing  the  diaframs  to  vibrate. 
This  action  is  transferred  to  the  granulated  car- 
bon by  means  of  carbon  discs  and  rods  which 
extend  thru  holes  drilled  in  the  cores  of  the  elec- 
tromagnets. This  varying  pressure  on  the  granu- 
lated carbon  causes  more  or  less  current  to  flow 
from  the  local  battery  into  the  receiver.  The 

result  is  a reproduction  and  an  amplification  of 
the  original  impulses.  This  device  could  also  be 
adapted  to  the  amplification  of  radio  signals,  mak- 
ing it  unnecessary  to  have  the  receivers  held 
against  the  ears. 

A.  The  idea  which  you  have  is  a good  one, 
altho  the  writer  personally  thinks  that  you  do  not 
gain  very  much  by  loading  the  diaframs  as  you 

do. 


Before  disclosing  an  invention,  tHe  inventor  sfiould  write  for 
our  Wank  form  “EVIDENCE  OF  CONCEPTION.”  This  should  be 
signed  and  witnessed  and  if  returned  to  us  together  with  model  or 
sketch  and  description  of  the  invention  we  will  give  our  opinion  as 
to  its  patentable  nature.  Electrical  cEises  a specialty. 

Our  illustrated  Guide  Book,  “HOW  TO  OBTAIN  A PATENT,” 

sent  Free  on  request.  Highest  References  Prompt  Attention  Reasonable  Terms 


(Uimmimiiiiiuiiiiiiimiiimimmmiiiitdiiiimiiimmmiiiimiiiimiiiiimiiimiiiimiiiiiii  FREE  COUPON 


iiiummnimmmmiiiimiiitiiiiimniiiin::! 
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VICTOR  J.  EVANS  & CO.,  Patent  Attorneys 


Chicago  Offices: 
1114  Tacoma  Bldg. 


Pittsburgh  Offices:  Philadelphia  Offices: 

514  Empire  Bldg.  135  S.  Broad  St. 

New  York  Offices:  1001  Woolworth  Bldg. 

MAIN  OFFICES:  779  NINTH,  WASHINGTON,  D.  C 


San  Francisco  Offices! 
Hobart  Bldg* 


Name* 


Address  • 
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CAN  YOU 

think  of  a eimple,  practical  idea 
that  will  fill  one  of  the  many  re- 
quests we  have  on  file  for  new  inven- 
tions? It  may  mean  a fortune  for  you. 
Thousands  of  things  are  needed  Right 
Now.  Your  brains  can  help.  Send  to- 
day for  our  great  new  book— “Inven- 
tions and  Trade  Marks,  Their 
Protection  and  Exploitation” 
end  learn  more  about  making 
money  from  ideas  than  you  ever 
knew  before.  It  tells  many 
things  that  are  wanted, 
too.  ^ postal  will  do- 
it is  fret. 


We  heiD  our  olienta, 

without  charge,  to  get 
the  dollars  out  oX  their 
ideas— having  Xacllltles 
none  others  possess. 

Advice  free. 
Don't  delay — get  the 
hook  at  once. 

AMERICAN 
INDUSTRIES,  INC. 

225  Patent  Dept.. 

WASHINGTON.  D.  C. 


PATENTS 
ADVERTISED 
For  SALE  FREE 

In  INVENTION  And 
MANUFACTURING 
SUPPLEMENT. 

PaWlshefl  for  tHe 
CDBn  with  an  Idea. 
Bend  for  free  sample 
copy.  One  year’seub- 
ecriptlon  50q 


PROTECT 

YOUR 

RIGHTS 


RECORD»INVENTION 


J REANEY  KELLY 


Write  for  “Record 
of  Invention”  con- 
taining forms  estab- 
lishing evidence  of 
conception. 

Send  sketch  and  descrip- 
tion for  report  upon 
patentable  nature,  and 
instructions.  Preliminary 
service  without  charge. 
PROMPT 

PERSONAL  - SERVICE 


JREANEYKELCf 

PATENT  ATTORNEY 

892  SOUTHERN  BIDC. 
WASHINGTON  D.C. 


c — 

1 

PAKNTSENSE 

1 iSr* 

CAtf  Book  yftp 

INVENTORS^- 

MANUFACTURERS 

Knvcntors  and 

^anuficturers^ 

SIXTH  EDiTtON  1 

.-Jl 

SIXTH  EDITION, 

return  mail  FREEj 

Write  LACEY^UCEY 

Dept  K.  Washin^lon.D.C 

PATENTS 

Send  sketch  or  model  for  preliminary  examination. 
Booklet  free.  Highest  references.  Best  results.  Prompt- 
ness assured.  Watson  E.  Ck)lemaD»  Patent  Lawyer,  624 
F St..  Washington,  D.  C. 
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board,  each  record  fastened  onto  a sliding  collar 
to  be  moved  against  the  needle  of  a reproducer. 
By  striking  any  key  on  the  keyboard  the  rod  on 
back  end  of  key,  which  has  a ball  bearing  at  its 
end  against  the  sliding  collar,  forces  the  collar 
holding  the  record  against  the  needle. 

Each  record  can  contain  at  least  six  of  the  same 
notes  played  by  the  same  amount  of  different  in- 
struments, thereby  making  it  a rare  novelty  be- 
sides musical.  These  records  can  be  replaced  any 
time  with  little  or  no  trouble.  Power  can  be  ap- 
plied by  either  spring,  foot  or  electric  motor,  or  it 
can  be  fitted  with  self-playing  mechanism.  If  my 
idea  seems  practical,  kindly  recommend  a reliable 
patent  attorney.  Thanking  you  in  advance,  I re- 
main. 

A.  We  have  carefully  looked  over  your  inven- 
tion, which,  to  say  the  least,  is  quite  ingenious. 
The  only  difficulty  that  we  see  is  that  it  will  be  a 
very  expensive  proposition,  and  then  there  is  also 
the  matter  of  wearing  out  the  records,  which  dif- 
ficulty seems  quite  insurmountable.  You  know 
even  the  best  records  wear  out  quickly.  What, 
then,  will  happen  on  the  scheme  which  you 
propose? 

We  do  not  think  it  is  possible  to  get  the  quick 
action  necessary  on  a piano  by  means  of  your  sys- 
tem. In  other  words,  we  are  inclined  to  think 
that  the  lack  of  time  element  between  the  needle, 
the  rotating  element,  and  the  diafram  would  be 
considerable.  For  instance  such  a thing  as  a 
“trill,”  which  you  can  readily  do  on  the  piano, 
would  seem  impossible  of  accomplishment  with  tins 
scheme.  Then,  there  is  also  the  complication  and 
cost  involved  changing  needles,  records,  etc. 


ELECTRIC  ALARM  CLOCK 

(431)  Francis  Michel,  Brooklyn,  N.  Y.,  writes: 

Please  let  me  know  whether  or  not  a patent  can 
be  obtained  on  an  electric  alarm  clock  which  at 
the  same  time  turns  on  the  lights  in  the  bedroom. 
If  so,  would  there  be  much  demand  for  such  an 
article?  Its  use  is  obvious  for  people  who  have 
to  get  up  while  it  is  dark. 

A.  We  do  not  think  a patent  can  be  obtained 
on  the  idea  which  you  mention.  It  is  not  suf- 
ficiently original  for  patent  purposes,  as  similar 
devices  have  been  described  in  ours  as  well  as 
other  magazines  many  times  in  the  past,  and  for 
this  reason  we  are  quite  certain  that  you  could 
not  obtain  a patent. 


LOCK  NUT 

(432)  H.  H.  Ellsworth,  Racine,  Wis.,  wishes 
to  know: 

I wish  to  take  advantage  of  your  patent  advice 
section  in  regard  to  the  practical  and  commercial 
side  of  the  device,  a diagram  of  which  accom- 
panies this  letter. 

As  you  can  see  this  device  consists  of  a nut 
so  shaped  and  tapped  that  when  tightened  down 
upon  a solid  surface,  the  effect  will  be  to  bend 
the  top  of  the  bolt  slightly,  just  enough  to  exceed 
the  elastic  limit  of  the  steel.  This  will  effectively 
prevent  rattling  or  shaking  loose  and  will  in  no- 
wise injure  the  threads  of  bolt  or  nut  nor  hinder 
the  removal  of  the  nut  by  means  of  an  ordinary 
wrench. 

I had  correspondence  with  a reliable  attorney 
who  is  of  the  opinion  that  this  can  be  patented, 
yet  before  investing  in  legal  protection  I should 
like  the  opinion  of  someone  more  versed  in 
mechanics  than  myself  in  regard  to  the  device. 

A.  Your  idea,  as  far  as  we  can  see,  is  a good 
one.  The  all-important  part  that  should  interest 
you  is,  is  the  device  practical,  and  will  it  work 
as  you  think  it  does?  This  looks  all  right  to  us 
on  paper,  but  we  are  afraid  you  may  have  some 
obstacles  when  you  come  to  actually  manufacture 
the  device. 

We  think  it  would  be  much  better  to  make  up  a 
few  samples  and  see  if  they  work  satisfactorily 
under  all  conditions.  Then,  if  you  find  that  this 
is  so,  we  are  quite  certain  that  you  will  have  no 
trouble  in  securing  a patent. 


ALCOHOL  MAY  TAKE  THE  PLACE 
OF  “GAS.” 

Alcohol  as  a substitute  for  gasoline  is 
being  investigated  by  the  British  Govern- 
ment and  tests  are  being  made  for  the  pur- 
pose of  determining  to  what  extent  it  can 
be  used. 

It  is  believed  that  the  Board  of  Customs 
and  Excise  will  shortly  approve  the  de- 
naturing of  alcohol  for  power  purposes. 
At  the  present  time  it  can  only  be  used 
with  the  addition  of  5 per  cent  methyl — 
which  adds  at  least  twenty  cents  per  gal- 
lon to  its  cost  when  used  as  fuel. 

Tests  have  been  made  by  the  London 
General  Omnibus  Company,  which  corpor- 
ation put  out  a small  fleet  of  motor  buses 
operating  on  alcohol  mixed  with  benzol,  to 
the  exclusion  of  gasoline.  The  results  of 
the  tests  are  stated  to  have  been  most  sat- 
isfactory. 


INVFNTDRS  HAVEN’T  you  some  idea 

mat  yon  can’t  just  work  outt 
Give  us  the  idea — we  will  develop  it  for  you.  Me- 
chanical and  electrical  ideas  developed.  Experts  in 
model  and  experimental  work  and  in  perfecting  in- 
ventions. Designing  and  building  labor-saving 
machinery  a specialty.  Get  in  touch  with  us-* 
we  can  save  you  money. 


ELK  MFC, 

1926  Broadway, 


COm 


INC. 

New  York  I 


JHTS 


Write  for  free 
INTBNTOK'S  RECORD  form 
for  establishing  the  date  of  your 
"Invention,  and  INVENTOR’S  BULLETIN 
Confidential  Service 

WM.  H.  MULLIGAN,  PATENT  LAWYER 
110  Woodward  Bidg.  Washington,  D.  C. 


Hand  Books  on  Patents,  Trade  Marks,  etc.,  sent 
free.  Our  70  years  of  experience,  efficient  service, 
and  fair  dealing,  assure  fullest  value  and  protec- 
tion to  the  applicant.  The  Scientific  American 
should  be  read  by  ail  inventors. 

MUNN  & CO.,  618  Woolworth  Bldg.,  N.  Y. 
Tower  Bldg,  Chicago.  111.  625  F St,  Washington,  D.C. 
Hobart  Bldg.,  582  Market  St..  San  Francisco,  Calr 


ATENTS 


P 

BM  If  you  have  an  invention  and  desire  to  secure  i 
HH  patent,  send  for  our  Free  Guide  Book,  HOW  TO 
"""  GET  YOUR  PATENT.  Tells  our  Terms,  Methods, 
jsto.  Send  model  or  sketch  and  description  for  our  opinloa 
of  its  patentable  nature. 

RANDOLPH  & CO. 

Dept.  172  Washington,  D.  CJ 


J300METOAf/i£W£^T^ 

I ^ MV  CLIENTS  ARC  INPORMEO  OF  EV£RY 
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I MARNCR  I.  COBBGRLeVl-P^wEHT  AxTomisv 

22  NA-TIOMAU  union  BUikOIN& 

NASMtMQTON  Q.C. 


WILLIAM  C.  LINTON 
Consulting  Engineer  and  Patent  Attorney 

"Inventor’s  Adviser"  mailed  free  on  re- 
quest. Gives  full  information  as  to 
Patents,  Trade  Marks  and  their  Cost. 

OFFICES 

364  University  St.  919  F St.,  N.  W. 

Montreal,  Canada  Washington,  D.  C. 


PATENTS 


C.  L.  PARKER 

Formerly  Member  Ex- 
amining Corps.  U.  9. 

Patent  Office. 
PATENT  LAWYER 
McGill  Bldg. 
Washington,  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 


Handbook  for  Inventors,  ‘‘Protecting,  Exploiting 
and  Selling  Inventions,"  sent  upon  request. 


Contains  valuable  information  and  advice  lo| 
inventors  on  securing  Patents. ' Send  model’ 
\VBSH&|\  I sketch  of  your  invention  for  Free  Opinion 
of  its  patentable  nature.  Prompt  service^ 
20  years  experience.  Write  today. 
aALBCRT& TALBERT  4287  TALBERT  BLDG, Washington, D.C. 
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3 Big  Specials 

November  15  to  December  15 


During  the  above  period,  plan- 
ning on  a terrific  demand,  we 
are  placing  truly  remarkable  prices 
on  three  of  our  most  popular  radio 


instruments.  These  low  prices  are 
possible  only  because  of  tremend- 
ous quantity  production. 


Model  5BB  Navy  Type  Receiving  Transformer,  Regular  price  $27.50. 

Special  Price  only  $21.95 

A BIG  improvement  over  our  former  model.  Pri- 
mary divided  into  four  sections,  witlr  three  dead 
improving  selectivity.  Secondary 
divided  into  three  sections, 
with  two  dead  end  switches, 
eliminating  harmonics.  The 
ange  in  the  construction  of 
the  guide  rod  support 
makes  it  possible  to 
obtain  a looser  coup- 
ling. It  is  a wonder- 
ful improvement  over 
our  old  model,  both  in 
appearance  and  per- 
formance. 


Improved  Arlington  Receiving  Transformer,  Regular  price  $15.00 

Special  Price  only  $11.95 

■'HE  secondary  on  our  new  type  Arlington  is  divided 
into  three  sections,  witli  two  dead  end  switches, 
eliminating  dead  end  effect  and  harmonics  and  giving 
greater  selectivity.  The  end  support  is 
similar  to  that  on  our  Navy,  permitting 
a looser  coupling.  The  base  and  pri- 
mary end  pieces  have  a spline  to  pre- 
vent warping  or  dam- 
age in  transit.  This 
feature  is  also  on  our 
Navy.  It  is  a beauti- 
fully finished  instru- 


Improved  Type  Sayville 
Rotary  Gap 

Embodies  the  latest  and*  best  features  in  Spark  Gap 
Construction. 

Oup  New  Type  Sayville  IlotaiT  Gap  is,  we  be- 
lieve, far  ia  advance  of  any  rotary  gap  on  the  mar- 
ket witliin  a range  even  of  twice  the  price.  It  la 
the  final  development  of  many  different  types  made 
in  our  experimental  Radio  Laboratory.  It  fulfills 
©very  requirement  of  the  ideal  rotary  gap.  It  ia 
neat  and  attractive  ini  appearance;  simple  and  dur- 
able in  construction;  possesses  a wonderful  motor; 
has  a cast  aluminum  rotary  wheel,  beautifully  pol- 
ished; every  part  ia  in  perfect  alignment;  there  is 
no  wobbling  of  the  rotor;  produces  and  maintains 
a clear  and  pure  500-cycle  note;  is  instantaneous  iix 
action;  permits  of  no  dragging  of  the  spark;  has 
contacts  of  tempered  flat  copper  of  proper  length 
and  width,  easily  and  quickly  removable,  and  inex- 
pensively renewable : the  stationary  contacts  are 

adjustable  to  any  length.  Price  $27.50 


No.  7721  Receiving  Transformer,  Regular  price  $9.00.  Special  Price  $7.50 
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“The  Greatest  Radio  Catalog  in  the  World—” 

The  Universal  Verdict  of  Tens  of  Thousands  of  Radio  Amateurs 

J)UCK^S  No.  14  Big  200  Page  Wireless  Catalog 

guide  you  right  in  the  selection  of  your  radio  pur- 
chases, and  at  prices  that  will  command  your  at- 
tention. Every  instrument  guaranteed  with  privi- 
lege of  return  if  not  satisfied. 


A VERITABLE  Treasure  House  of  Everything 
Worth  While  and  Dependable  in  Radio.  The 
largest,  most  comprehensive,  artistic  and  educational 
wireless  catalog  published.  The  Beacon  Light  to 


Mail  12c 


in  stamps  or  coin  (not  sent  otherwise) , which  amount  you  are  privileged 
to  deduct  on  first  dollar  purchase.  Revised  price  list  to  first  edition 
of  catalog,  with  prevailing  prices,  mailed  on  request. 


THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


Send  12c  for  this  wonderful  catalog  today. 
Revised  price  list  to  first  edition  of  catalog 
No.  14  mailed  on  request. 


Announcing  the  Original  “Duck”  Service 


Practically  every  order  being  shipped  within  24  hours  after  receipt 


Tremendous  Christmas 
Stocks — 


WITH  a business  of  unprecedented 
volume  ever  since  the  close  of  the 
war.  With  nothing  short  of  miserable 
service  from  our  many  sources  of  supply, 
and  many  other  unusual  conditions  to  con- 
tend with,  we  found  it  impossible,  up  to  a 
comparatively  short  time  ago,  to  give  the 
service  on  orders  for  which  we  always  en- 
joyed such  a high  reputation,  and  which 
was  our  pride.  We  deliberately  curtailed 
our  advertising,  because  we  could  not  get 
catalogs  printed  fast  enough  and  because  we 
did  not  want  a volume  of  business  we  could 
not  expeditiously  handle.  We  are  now  able 
to  guarantee  the  wonderful  service  that  our 
thousands  of  patrons  received  for  many 
years  before  the  commencement  of  the  war. 
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HIGHlCIlddl 

iGdiiilfNli 
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You  Want  to  Earn 
Big  Money! 

And  you  will  not  be  satisfied  unless 
you  earn  steady  promotion.  But  are 
you  prepared  for  the  job  ahead  of 
you?  Do  you  measure  up  to  the 
standard  that  insures  success?  For 
a more  responsible  position  a fairly 
good  education  is  necessary.  To  write 
a sensible  business  letter,  to  prepare 
estimates,  to  figure  cost  and  to  com- 
pute interest,  you  must  have  a certain 
amount  of  preparation.  All  this  you 
must  be  able  to  do  before  you  will 
earn  promotion. 


Many  business  houses  hire  no  men 

whose  general  knowledge  is  not  equal  to  a 
high  school  course.  Why?  Because  big 
business  refuses  to  burden  itself  with  men 
who  are  barred  from  promotion  by  the  lack 
of  elementary  education. 


Can  You  Qualify  for 
a Better  Position? 


We  have  a plan  whereby  you  can.  We 
can  give  you  a complete  but  simplified  high 
school  course  in  two  years,  giving  you  all 
the  essentials  that  form  the  foundation  of 

Eractical  business.  It  will  prepare  you  to 
old  your  own  where  competion  is  keen  and 
exacting.  Do  not  doubt  your  ability,  but 
make  up  your  mind  to  it  and  you  will  soon 
have  the  requirements  that  will  bring  you 
success  and  big  money.  YOU  CAN  DO  IT. 


Let  US  show  you  how  to  get  on  the 
road  to  success.  It  will  not  cost  you  a single 
working  hour.  We  are  so  sure  of  being  able 
to  help  you  that  we  will  cheerfully  return  to 
you,  at  the  end  of  ten  lessons,  every  cent 


^u  sent  us  if  you  are  not  absolutely  satisfied. 


/hat  fairer  offer  can  we  make  you?  Write 
today.  It  costs  you  nothing  but  a stamp. 


American  School  of  Correspondence 

Dept.  H-926  Chicago,  U.  S.  A. 


American  School  of  Correspondence, 
Dept.  H-926,  Chicago,  lU. 

I want  job  checked  — tell  me  how  to  get  it. 

.Lawyer 


Architect 

66.000  to  $16,000 
Building  Contractor 

$5,000  to  $10,000 
Automobile  Engineer 

64.000  to  $10,000 
Automobile  Repairman 

$2,600  to  $4,000 
Civil  Engineer 

$5,000  to  $16,000 
Gtructurai  Enginc<T 

54.000  to  $10,000 
Business  Manager 

$5,000  to  $15,000 
Certified  Public  Ac- 
countant $7,000  to  $16,000 

Accountant  & Auditor 

$2,500  to  $7,000 

Draftsman  & Designer 

$2,600  to  $4,000 
Electrical  Engineer 

$4,000  to  $10,000 

General  Education 

In  one  year 


$5,000  to  $15,000  I 
Mechanical  Engineer  * 
64,000  to  $10,000  I 
•Shop  Superintendent  H 
63,000  to  $7,000  I 
Employment  Manager  I 
$4,000  to  $10,000  Z 
.Steam  Engineer  I 

$2,000  to  $4,000  ■ 
•Foreman's  Course  I 
$2,000  to  64,000  ■ 

• Photoplay  Writer  I 

$2,000  to  $10,000  ■ 
.Sanitary  Engineer  I 
$2,000  to  $6,000  ■ 
.Telephone  Engineer  I 

$2^00  to  $6,000  I 

.Telegraph  Engineer  ■ 

$2,600  to  $6,000  I 

.High  School  Graduate  | 
In  two  years  B 
.Fire  Insurance  Expert  ■ 
$3,000  to  $10,000  I 


Name.. 


Address ■ 

M MM  MM  BMM  mmm  mmi  mmm 
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the  electric  light  ray  it  is  bound  to  pro- 
duce the  same  number  of  vibrations  as  the 
latter. 

In  the  event  that  the  claims  which  Mr. 
Lauste  makes  for  his  Electro-Phonograph 
come  true,  the  machine  will  give  a new 
impetus  to  the  talking  picture  industry. 
The  songs  of  the  world’s  great  artists  will 
then  be  in  great  demand  and  it  will  be 
possible  for  those  who  live  in  obscure  and 
faraway  places  on  this  globe  to  procure 
the  treats  which  now  are  only  afforded 
those  who  can  listen  to  the  singers  in 
theaters,  concert  halls  or  operas.  Of 
course,  we  have  records  of  our  famous 
singers,  speakers,  and  orchestras,  but  as 
aforementioned,  the  present-day  type  of 
phonograph  records  do  not  give  the  full, 
natural  reproduction  of  tones  which  are 
claimed  for  the  records  made  by  Mr. 
Lauste’s  instrument. 

This  new  apparatus  opens  another  field 
of  great  importance.  Since  the  sound  is 
collected  by  means  of  the  microphone, 
which  necessarily  does  not  have  to  be  at- 
tacht  directly  to  the  instrument,  but  can 
be  located  any  distance  away,  the  Electro- 
Phonograph  can  take  the  place  of  the 
dictograph  in  secretly  obtaining  a record 
of  speech  or  conspiracy  uttered  by  persons 
suspected  of  some  crime.  As  a matter  of 
illustration  let  us  imagine  a group  of  per- 
sons gathered  together  in  a room  planning 
some  act  of  violence  against  society.  It 
may  be  difficult  for  detectives  to  enter  and 
obtain  evidence  while  the  men  are  in  ses- 
sion. In  such  a case  it  would  be  only  neces- 
sary to  install  a microphone,  properly 
camouflaged,  in  some  part  of  the  room  or 
rooms,  while  the  suspects  were  absent,  and 
then  when  the  latter  gathered  to  discuss 
their  seditious  plans,  their  speech  could  be 
recorded  on  a phonograph  disc  at  police 
headquarters.  Where  the  dictograph  is 

used  in  cases  like  this,  shorthand  writers 
generally  listen  in  and  make  notes  of  what- 
ever conversation  or  talk  is  taking  place. 
This  method  opens  up  great  possibilities 
for  eliminating  errors,  since  there  are 
times  when  it  is  difficult  to  hear  all  of  the 
conversation.  Something  of  importance 

might  be  mist  by  the  shorthand  writer. 

This  invention  would  also  prove  of  im- 
mense benefit  to  newspapers  in  securing 
quickly  and  accurately  hews  of  the  day. 
Speeches  of  conventions,  important  meet- 
ings, or  court  proceedings  could  be  obtained 
very  handily  by  means  of  the  Electro- 
Phonograph.  The  latter  would  have  its 
place  in  the  room  of  the  city  editor,  while 
the  microphones  in  different  parts  of  the 
city  would  carry  to  the  instrument  the 
proceedings  as  recorded  in  the  places  men- 
tioned. 

Mr.  Lauste  uses  in  the  apparatus  shown 
in  the  accompanying ' photograph,  a very 
similar  device  now  to  that  used  in  the  ordi- 
nary motion  picture  studios,  except  that  a 
phonographic  disc  is  mounted  in  an  up- 
right position  and  the  beam  of  light  di- 
rected against  a plate  of  special  composi- 
tion, fixt  to  the  disc,  literally  melts  the  com- 
position and  in  that  way,  due  to  the  oscillat- 
ing beam  of  light,  cuts  transverse  grooves 
into  the  record  in  very  sharp  forms,  and  is 
thus  able  to  secure,  not  alone  the  overtones, 
but  more  music  on  each  record. 

Not  alone  is  Mr.  Lauste  working  on  this 
scheme,  but  there  are  several  others  equally 
if  not  more  important.  One  of  the  features 
which  he  has  worked  upon  for  upward  of 
20  years,  is  talking  motion  pictures,  and 
thru  a simple  comprest  air  amplifier,  he  has 
been  able  to  reproduce  sound  from  film 
with  wonderful  clarity  and  so  loud  that 
it  could  be  heard  thru  several  large  rooms. 


MAKE  YOUR  OWN  MACHINE  FOR  TELEGRAPHING 
PICTURES 


Something  never  offered  before 
— secret,  blue  print  and  complete 
instructions  for  most  marvelous 
invention  of  the  age.  Machines 
easily  and  inexpensively  made 
from  material  and  simple  articles 
already  in  the  hands  of  every  ex- 
perimenter, Will  transmit  pictures, 
maps,  drawings  and  handwriting. 
This  picture  transmitted  on  set  of 
these  machines.  Only  $2.  Send 
today. 


L.  LEISHUAN  CO. 

Dept.  T Ogdeitf  Utah 


■ALL  MAKES- 


Utiderwoods,  Monarchs,  Eeming- 
tons,  L.  C.  Smiths,  Olivers, 
Royals,  Coronas  AT 

REDUCED  PRICES. 

Prices  as  low  as 
Write  for  our  Catalog  No.  15 

BERAN  TYPEWRITER  CO. 

Dept.  21,  58  W.  Washington  Street,  Chicago 


$2022 


lighting  Fixtures” 

Ready  to  Hang 


(Direct  from  Manufacturers) 

Completely  wired,  including  glass- 
ware. New  designs. 

Send  for  catalog  No.  20 

ERIE  FIXTURE  SUPPLY  CO. 

Sta.  C Erie,  Pa. 


BUILD  A WHITE  FIREFLY  $2.00 

CARRIES  FULL  GROWN  MAN 

World’s  lightest  and  simplest 
aeroplane.  Designed  by  George 
D.  White,  America’s  foremost 
aeronautical  engineer.  Weight 
WHITF  AIRCRAFT  WkS  150  pounds.length  15  ft.  Needs 
vvniic.  Minunnri  vvi-vo.  p motorcycle  engine. 

Dept.  18,  425  Merchants  Lands  and  takes  off  at  24 
Trust  B!dg.,  Los  Angeles,  miles  per  hour.  Useful  load 
Cfllifornia  165  pounds.  Can  be  built  In  a 

^amoniid.  weeks  at  home.  Send  $2 

for  complete  working  drawings,  building  instructions  and 
price  list  of  parts.  SEND  S2  NOWl 


Price  $1.10 

WHISPER  INTOTHISl 

and  your  voice  will  carry,  clear  and  aud- 
ible, to  the  other  end  of  the  line.  This 
Marvelous  New  Standard  Mouth-piece 
insures  perfect  results  on  any  phone.  If 
you  want  to  reduce  telephone  troubles, 
get  the  magic 

THERAPHONE 

The  effect  is  startling:.  Eliminates  re- 
petition, delay  and  grouch.  A real  energy 
saver.  Check  or  C.  0.  D. 

Foreign  $1.25 

The  EVOlUTION  PHONE  COMPANY.  Inc. 

48S  Greenwich  Avenue,  New  York  City 

Also  your  choice  of  many  real 
I valuable  and  useful  presents, 
given  for distributincr  a few  pack-  I 
I a^es  of  the  wonderfal  Majle  Dye  Soap 
I FlakosatlOc.  It'aasnaptosetapres* 

I ent  Everywomanwantsthesewonder- 
fulhomedyes.  It’ssoeasy  to  distribute 
I these  wonderful  home  dyes  — and  we  | 
I trustyoafallyandhelpyouineyery way.  I 
Send  your  name  and  address  at  once.  ? 


I FREE  SALES  CO.,  Dept.  20  CHICAGO 


MARKO 


STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  & Co..  Inc. 

1402-1412  Atlantic  Ave. 

Brooklyn,  N.  Y, 


FR  F F repair  outfit 

^ is  given  to  you  for  selling 

only  40  packs  “Quality  Brand  Garden 
Seeds”  at  10c.  per  packet.  Order  to- 
day. SEND  NO  MONEY.  WE 
TRUST  YOU.  When  sold  return  $4.00 
collected  and  the  REPAIR  OUTFIT 
is  yours.  Cash  commission  if  preferred. 
Many  other  valuable  presents.  Cata- 
logue with  order. 


NATIONAL  SEED  CO.,  Dept.  126,  Lancaster,  Pa. 


SMastei’Keys 


Have  a set  of  the  most  wonderful  keys  in  the  world,  which 
open  hundreds  of  different  locks  and  replace  hundreds  of 
different  keys.  Used  by  locksmiths,  janitors,  and  detectives, 
bet  and  novel  key  chain  sent  for  $1.00.  Master  Key  Com- 
pany. 42  Manhattan  Bldg..  Milwaukee.  WIs. 


I TEACH  BY  MAIL 

WRITE  FOR  MY  FREE  BOOK 
‘‘How  to  Become  a Good  Penman^ 
and  beautiful  specimcDS  Yonc 
name  elegantly  written  on  a card  if  you  enclose  stamp.  Write 
for  it  today.  F.  W.  TAMBLTN,  424  Moyer  Bldg..  Kansas  City.  Mo. 


!E  A BANKER 


w 

H Prepare  by  mall  In  spare  time  for  this  attractive  professIoD, 

|H  In  which  there  are  erreat  opportunities.  Send  at  once  for 

free  book.  **How  to  Become  a Banker” 

EDGAR  G.  ALCORN,  Preatdenf 

American  School  of  Banklne,  114  McLene  Bldg.,  Columbu9»0* 
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radiotron: 


VACUUM  TUBES  for 

Amateur  or  Experimental  Use 

The  facilities  and  resources  of  the  wodd-famous  RESEARCH  LABO- 
RATORIES of  the  General  Electric  Company  have  heen  concentrated 
upon  the  development  and  design  of  a new  series  of  VACUUM  TUBES 
for  Radio  Detection  and  Amplification.  The  RADIO  CORPORATION 
OF  AMERICA  now  offers  to  the  Wireless  Experimenter 
two  distinct  types,  each  adapted  to  a particular  field  of  usage. 

RADIOTRON  U.  V.  200,  the  first  of  the  series,  is  a De- 
tector and  Audio  Frequency  Amplifier  of  unusual  capabilities, 
which  operates  from  a single  standard  plate  battery.  Best 
detector  action  occurs  at  plate  voltages  between  i8  and  22!/^ 
volts,  with  a filament  current  of  approximately  i ampere,  and 
with  a grid  condenser  and  grid  leak.  U.  V.  200  is  partic- 
ularly adapted  to  amateur  regenerative  circuits.  A trial  in 
such  circuits  will  be  the  most  convincing. 

NOTE — A special  or  filament  battery  potentiometer  for  close  adjustment  of  the  plate 

voltage  of  U.  V.  200  will  shortly  be  placed  on  the  market  by  the  Radio  Corporation. 

RADIOTRON  U.  V.  201,  the  second  of  the  series,  is  an 
unexcelled  Amplifier  of  the  PLIOTRON  type,  which  may 
be  used  for  Detection  and  for  Radio  or  Audio  Frequency 
Amplification.  Normal  plate  voltage,  40  (two  standard 
*‘B”  batteries).  Voltages  up  to  100  may  be  used  on  the  plate 
with  increasing  amplification.  Amplification  constant,  6.5 
to  8 at  40  volts  on  the  plate,  8 to  i o at  1 00  volts  on  the  plate. 

Note  to  Amateurs,  Dealers  and  Jobbers 
Radiotrons  are  manufactured  by  ultra-scientific  methods  laid  down  by  America’s  fore- 
most tube  experts.  No  guess  work — each  tube  bears  the  stamp  of  electrical  manufac- 
turers of  world-wide  reputation.  A uniform  product  is  assured.  All  tubes  fitted  with 
standard  four-prong  base.  Filaments  operate  from 
6 volt  battery  with  rheostat. 

LIST  PRICES 

Radiotron  U.  V.  200  . l5-oo 

Radiotron  U.  V.  201  . 6.50 

Standard  Vacuum  Tube  Socket  1.00 
Standard  Grid  Leak.Mounted 
100,000  ohms  to  6 megohms  1. 2 5 
Grid  Leak  Unit  ....  .75 

Grid  Leak  Mounting  . . .50 

Audio  Frequency  T ransformer  7.50 


LIST  PRICE 
$5.00 


LIST  PRICE 
$6.50 


Standard  Grid  Leak 


Standard  Vacuum  Tube  Socket 


A complete  line  or  vacuum  tube  ACCESSORIES 
are  now  in  manufacture  and  will  shortly  be  available. 
Dealers  and  Jobbers:  We  have  an  especially  attrac- 
tive proposition  for  you.  Write  us  at  once. 


The  Radio  Corporation’s  tubes  are  covered  by  patents  dated 
November  yth,  1905,  January  15th,  1907,  and  February 
18th,  1908,  as  well  as  by  other  patents  issued  and  pending. 
Tubes  licensed  for  amateur  and  experimental  use  only.  Any 
other  use  will  constitute  an  infringement. 


Address  all  orders  and  enquiries  to 
SALES  DIVISION 

Commercial  Department,  Radio  Corporation  of  America 

233  Broadway,  New  York  City 
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Positively  Your 

Last  Opportunity 

to  purchase  the  Original  Tubular, 

Vacuum  Detector,  Amplifier,  Oscil- 
lator so  well  known  as  the  double- 
filament, double-life,  hand-made 

/UJDIO'TRON 


In  Constant  Service  Since  1915 


AudioTrons,  recognized  as 
the  most  sensitive  detectors 
ever  produced,  are  now  free  and 
clear  of  all  patent  difficulties. 
By  agreements  entered  into 
with  Radio  Corporation  of 
America,  AudioTrons 
are  manufactured  un- 
der the  following  pat- 
ents: Nov.  7,  1905; 

Jan. 15, 1907;  Feb.  18, 

1908.  Licensed  only  for  ama- 
teur or  experimental  uses  in 
Radio  communication.  Any 
other  use  will  be  an  infringe- 
ment of  the  above  patents. 


$6.00 

Each.  No  increase 
in  price 


AudioTrons  are  no  longer 
limited  to  audio  frequency  and 
can  now  be  used  as  detectors 
and  oscillators  as  well  as  am- 
plifiers. 

See  your  dealer  at  once,  or 
order  direct.  Be  sure 
to  benefit  by  this  last 
opportunity  to  secure 
a hand-made , super- 
sensitive,  double-fila- 
ment AudioTron  Detector,  Am- 
plifier, Oscillator.  Insist  on 
the  name  AudioTron  on 
every  tube  you  purchase. 
Fully  guaranteed. 


Dealers  and  Amateurs — Send  at  once 
for  advance  information  on  the  NEW 

DETECTOR  AMPLIFIER  OSCILLATOR 


mounted  on  the  standard  four- 
prong  base.  These  NEW  TUBES 
will  be  ready  for  delivery  about 
October  tenth.  A valuable  bulletin 
on  these  new  fully  licensed  tubes  is 


now  being  prepared.  See  your 
dealer  today.  If  he  cannot  supply 
this  Free  Bulletin,  send  us  his  name 
and  address  and  we  will  mail  you  an 
advance  copy  of  Bulletin  No.  P170. 


DEALERS,  JOBBERS — If  you  are  not  on  our  mailing  list,  write  us  immediately 

AudioTron  Manufacturing  Company 

Dept.  S,  35  Montgomery  Street  (Successors  to  The  AudioTron  Sales  Co.)  San  Francisco,  Calif. 


••  TH£RE*S  nOMtYINIT^* 

z^S^lLEARN  TELEGRAPHY^l 

irrrrmiMORSE  and  wi r eless^zh;!'- 


TEACH  YOURSELPf 


In  half  the  usual  time,  at  trifling  cost,  with  the 
iwonderful  Automatic  Transmitter.  THE  OMNIGRAPHi 
.Sends  unlimited  Morse  or  Continental  messages,  at 
'any  speed,  just  as  an  expert  operator  would. 

Adegltd  by  U.  Si  fiev’ti  4 tlylM<  Catalaon  frtu 

OMNIGRAPH  MFC.  CO. 

26  L Cortlandt  St.  New  York 
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and  these  limits,  by  the  way,  are  far  more  i|| 
exacting  than  are  employed  in  the  manufac- 
ture of  many  other  machines. 

Since  it  is  impossible  to  make  any  two  . , 
parts  alike,  the  workmen  steadily  strive  to 
make  the  parts  with  as  slight  difference  as 
possible.  Only  slight  variations,  as  small  as 
the  half-thousandth  of  an  inch,  are  permit- 
ted in  high-grade  modern  machines.  This 
brings  up  the  interesting  subject  of  the  vari- 
ous instruments  employed  in  making  the 
measurements  determining  the  exact  size  of 
these  parts. 

It  may  have  been  determined  that  a cer- 
tain part  should  be  permitted  to  vary  only 
two- thousandths  of  an  inch  from  the  stand-  , 
ard.  But  if  the  means  of  measurement  are 
another  two-thousandths  of  an  inch  inaccu- 
rate, there  may  be  a four-thousandths  error 
in  the  part  which,  in  close  fitting,  might 
prove  a serious  error.  So  having  determined  11 
the  variations  permissible  from  the  exact  (|| 
size,  it  is  necessary  to  have  instruments  that 
actually  measure  accurately.  It  is  necessary 
to  measure  inside  and  outside  diameters, 
widths  and  lengths,  and  whether  screw 
threads  have  the  proper  pitch.  Close  stand- 
ards are  worthless  if  measured  by  poor 
gages ; so  having  set  the  policy  of  manufac- 
turing close  standards, . modern  manufac- 
turers must  also  be  equipt  with  accurate  in- 
struments for  making  the  various  necessary 
tests  and  measurements. 

TESTING  -HARDNESS”  WITH  PRECISION. 

The  sclcroscope,  for  example,  which  tests 
the  hardness  of  steel  by  the  degree  of  re- 
bound of  a tiny  ball  of  metal  that  is  dropt 
from  a fixt  height  to  the  surface  of  the 
metal,  rebounding  within  a glass  tube  on 
which  graduations  are  marked,  the  reading 
being  made  thru  a magnifying  glass.  Eveiyl&l 
part  of  the  machine  in  which  hardness  isW 
essential  is  tested  by  the  sclcroscope  and  if  ‘|j 
it  fails  to  pass  the  test  is  at  once  “rejected.’r’j{| 

The  dial  gage  is  another  interesting  in-;l 
strument  which  is  used  to  determine  whether^ 
or  not  a part  supposed  to  be  round  is  reallyX 
round,  the  indicator  registering  fluctuations^: 
of  a thousandth  of  an  inch  as  the  part  is ii. 
revolved.  The  registering  arm  of  the  device  | 
is  set  in  contact  with  the  part  to  be  tested'|-;: 
and  the  dial  then  turned  so  that  the  pointer^''  j 
stands  at  the  zero  mark.  Movements  of  the! 
pointer  to  right  or  to  left  indicate  whether'i 
there  are  “hills”  or  “valleys”  in  the  surface. 

A similar  device  is  used  to  test  cam  shafts,  a ‘ 
the  movement  of  the  pointer  indicating! 
whether  a cam  has  tlie»proper  lift. 

The  third  gage  is  a two-way  gage,  pro-^a  i 
viding  a means  of  making  both  internal  and|  ' 
external  tests  of  threading.  The  external''  ; 
gage  or  templet  is  adjustable,  so  that  it  can 
be  set  to  an  exact  corresponding  fit  with 
the  internal  gage.  The  external  gage  can 
then  be  used  to  check  up  on  the  accuracy  of ' 
the  threading  of  a bolt  or  stud,  the  internal 
gage  being  used  to  pass  upon  the  threading 
of  the  corresponding  hole.  The  end  oppos- 
ite the  threaded  end  of  the  internal  gage  is 
ground  and  lapt  to  furnish  the  exact  diam- 
eter at  the  top  of  the  thread.  A full  stock 
of  these  thread  gages  is  used  by  the  inspect- 
ors for  the  various  diameters  and  pitches 
of  the  threads  they  have  occasion  to  test. 

THE  USE  OF  THE  “PLUG”  GAGE. 

Plug  gages  in  various  sizes  are  used  to 
test  the  accuracy  of  holes  of  small  diameter. 
Each  of  these  gages  has  one  end  .0005  (a 
half  of  one-thousandth)  of  an  inch  larger 
than  the  standard  diameter,  and  the  other 
end  .0005  of  an  inch  smaller.  In  order  to 
pass  inspection  the  holes  must  be  of  such 
size  that  the  small  end  of  the  plug  will  go 
(Continued  on  page  928) 
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and  liere  it  is ! 


Licensed  for  ise  only  in 
apparatus  manufactured 
by  the  De  Forest  Radio 
Tel.  & Tel.  < o. 


You  have  hoped  for  it.  You  have  looked  for  it.  You  have 
asked  for  it.  And  here  it  is — a transmitting  tube  for  telephone 
and  telegraph  C-W  transmission,  built  right  up  to  British  and  to 
French  Government  specifications.  Capacity  about  12.5  watts, 
and  any  number  may  be  used  in  parallel — four,  make  telephone 
conversation  possible  over  25  miles,  telegraph  signals  over 
50  miles. 


The  plate  of  this  transmitting  tube 
is  nickel,  a special  molybdenum  grid 
is  provided  and  the  high  vacuum 
permits  operation  on  plate  poten- 
tials of  five  hundred  volts  without 
breakdown. 


By  connecting  the  grid  and  plate 
together,  the  tube  may  be  used  as 
a rectifier  for  obtaining  from  an 
alternating  current  supply  the 
high  plate  potential  necessary  for 
the  generator  tube. 


Equipped  with  the  SHAW 
standard  four-prong 
base.  PRICE  $7.50. 
Order  from  your  dealer. 


Adopted  by  the  De  Forest  Radio  Tel.  & Tel.  Co.  as  the  standard  transmitting 
tube  in  all  De  Forest  sets  of  less  than  Y2  capacity.  Licensed  under  the 
De  Forest  Audion  and  Fleming  patents.  Other  Patents  applied  for  and  pending. 

Atlantic  Radio  Supplies  Co.  Pacific  Radio  Supplies  Co. 

8 Kirk  Place,  Newark,  N.  J.  638  Mission  St.,  San  Francisco,  Cal. 

Distributors  for  Moorhead  Laboratories,  Inc.,  Manufacturers  of 


Tine  ArP  'Bansmitting  Tube 


MURDOCK 


No.  55 


THE  PRICES  ARE 
UNUSUALLY  LOW 

2000  OHM 
DOUBLE  SET 


$450 


THE  QUALITY  IS 
REMARKABLY  HIGH 

3000  OHM 
DOUBLE  SET 


$5 


50 


RIGHT  IN  PRICE  AND  IN  PERFORMANCE 

The  substantial  success  earned  by  these  receivers  can  be  attributed  to  the  instant  recognition  of  their  remarkable 
value  by  thousands  of  users.  If,  by  chance,  YOU  are  dubious  regarding  the  possibility  of  securing  really  good  ’phones 
at  such  prices,  we  suggest  a trial,  with  the  customary  assurance  of  “satisfaction  or  money  back.”  Ask  your  dealer 
for  them. 

BULLETIN  No.  20  novo  ready  for  distribution.  Send  for  your  copy. 


WM.  J.  MURDOCK  CO. 


55  Carter  St.,  Chelsea,  50,  Mass. 


509  Mission  Street,  San  Francisco,  Cal. 
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CLAPP-EASTHAM  APPARATUS 

RADION  RECEIVING  TRANSFORMER 


The  instrument  is  designed  for  those  who  j)re- 
fer  a tuner  having  conventional  cylindrical  coils 
rather  than  the  rotary  type.  The  disadvantage  of 
most  couplers  of  this  type  is  the  large  table  space 
necessary  to  accommodate  therar-  This  disadvantage 
has  been  eliminated  to  a large  degree  in  this  In- 
strument by  the  use  of  banked  windings.  Both 
lyrimai’y  and  secondary  coils  are  provided  with 
taps,  eliminating  all  sliding  contacts.  The  prim- 
ary has  two  10-point  switclres,  one  each  for 
fine  and  coarse  adjustments,  while  the  secondary 
has  one  10-point  switch.  Bakclite  is  used  through- 
out for  the  panels,  and  the  primary  is  completely 
enclosed  in  an  oak  cabinet.  This  instrument  pro- 
vides close  adjustments  with  freedom  from  inter- 
ference and  will  respond  to  wave-len^hs  up  to 


3000  meters  with  an  average  antenna. 

The  completed  tuner  measures  6 in. 
deep  bySH  in.  high  by  8 in.  long. 

List  No.  Price 

12031  Radion  Receiving  Transfer. $ 14.00 

BLITZEN  RADIOCOUPLER 

Variable  inductances  of  this  type 
while  commonly  ■ used  -in  -commercial 
practice  have  heretofore  been  beyond  the 
reach  of  the  experimenter,  due  to  their 
high  cost. 

The  Blitzen  Radiocoupler  is  offered  at 
a moderate  cost,  and  provides  all  the 
advantages  found  in  the  more  expensive 
types.  The  framework  is  of  oak  in  dull 
black  finish,  the  stationary  frame  candy- 
ing the  secondary  of  eight  turns  of 
edgewise-wound  copper  strip  10%  inches 
in  diameter.  The  swinging  member  car- 
ries the  primary  of  five  turns  of  edge- 
wise-wound copper  strip  7%  inches  inside 
diameter  and  both  windings  are  supi?orted 
by  slotted  uprights  of  Bakelite. 

The  primary  is  continuously  adjustable 
by  means  of  a projecting  handle  as  shown 
in  the  illustration,  while  helix  clips  of 
the  usual  type  are  fitted  to  the  sec- 
ondary. 

List  No.  Price 

252  Blitzen  Radiocoupler. $22.00 


IMPROVED 
ANTENNA  SWITCH 


The  three-pole  switch  and  Bakelite 
standard  are  mounted  on  a blue  marble 
base  six  inches  by  nine  inches,  and  terminals 
are  sufficiently  separated  to  provide  protection 
to  sets  up  to  1 K.W.  When  thrown  to  the  upper  or  receiving  position, 
the  switch  disconnects  the  antenna  from  the  helix,  connecting  it  to  the 
receiving  set  and  opening  the  ipower  circuit  so  that  damage  to  the 
receiving  instruments  through  accidental  pressure  of  the  transmitting  key 
is  impossible.  Wlien  in  the  down  or  sending  iwsition  the  antenna  is 
disconnected  from  the  receiving  set  and  connected  to  the  transmitter, 
the  current  supply  is  closed  to  the  transmitter,  the  receiving  set  is 
short-circuited  and  grounded  for  protection  and  the  right-hand  switch 
blade  closes  the  circuit  to  the  motor  of  a rotary  spark  gap  or  closes  any 
other  circuit  desii-ed.  Weight,  12  pounds. 

List  No.  Priee 

253  Improved  Antenna  Switch $12.50 


Get  a Copy  of  Our  200  Page  Manual  of  iWireless  Telegraphy  W12 

and  Order  All  of  Your  RADIO  MATERIAL  from  One  Source  of  Supply  and  Save  Trouble 

You  cannot  get  satisfaction  from  wireless  instruments  unless  they  are  ab.'?olutely 
perfect.  The  slightest  imperfection  in  construction  destroys  their  efficiency.  Wei 
offer  for  sale  wireless  apparatus  only  of  the  highest  quality,  guaranteed  to  be 
mechanically  and  electrically  perfect. 

Our  combined  Manual  and  Catalog  illustrates  and  accurately  describes  the 
uses  of  standard  radio  instruments  and  should  be  of  great  assistance,  not  only 
to  the  amateur  but  to  the  professional  user  and  experimenter  in  selecting  proper 
radio  material. 

We  Make  a Charge  of  25c.  for  this  Manual,  Issuing  a Coupon  Redeemable  on  an 
Order  for  $5.00  or  More. 

It  F$  the  Last  Word  in  Wireless  Catalogs.  Send  for  a Copy  Now.  You  Cannot 
Afford  to  be  Without  One  When  You  Want  to  Buy. 

MANHATTAN  ELECTRICAL  SUPPLY  COMPANY,  Inc. 


New  York,  17  Park  Place 
Chicago,  114  So.  Wells  St* 


St.  Louis.  1106  Pine  St. 
San  Francisco,  604  Mission  St. 


Detector  Amplifier 

A complete  Detector  (without  tube)  $10.00 
A Single  Stage  Amplifier  “ ‘‘  13.00 

High  Amplification  at  Low  Cost 

Write  for  Bulletins 

ACME  APPARATUS  CO. 

28  Windsor  Street  Cambridge,  39,  Mass. 

TRANSFORMER  AND  RADIO  ENGINEERS  AND  MANUFACTURERS 
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into  the  hole  and  thr  large  end  will  not  go 
into  it.  If  both  ends  of  the  plug  will  pass  ; 
thru  the  hole,  it  is  too  large.  If  neither  end  ‘ 
will  pass  thru,  it  is  too  small ; thus  a total 
variation  of  only  a thousandth  of  an  inch  is  ' 
permitted — half  of  a thousandth  larger  or  a 
half  of  a thousandth  smaller,  than  the  ex- 
act size. 

To  speak  of  a hair’s-breadth  expresses 
the  ultimate  in  the  average  person’s  concep- 
tion of  minute  measurements ; but  a human 
hair  might  be  split  into  ten  or  twenty  parts 
and  the  micrometer  could  measure  it — such 
small  measurements  are,  in  fact,  employed 
commercially  in  our  modern  machine  shops. 
These  instruments  are  made  in  Sweden, 

C.  E.  Johansson  being  the  maker.  These  are 
ordinary  looking  little  blocks  of  steel,  yet 
they  are  of  various  widths,  varying  from  * 
each  other  by  tenths,  hundredths,  thou-  ' 
sandths  and  ten  thousandths  of  an  inch,  so 
that  by  combining  various  blocks  any  de- 
sired measurement,  to  the  ten-thousandth 
part  of  an  inch,  can  be  obtained.  In  fact 
these  instruments  are  guaranteed  accurate 
to  the  one-hundred-thousandth  part  of  an 
inch. 

Let  us  pause  and  consider  just  what 
1/100,000  of  an  inch  is.  If  the  human 
hair  could  be  split  into  two  hundred  parts, 
each  of  these  would  be  1/100,000  of  an  inch 
in  diameter.  A silver  quarter  of  a dollar, 
stood  on  edge,  bears  the  same  relation  to  the  ; 
height  of  New  York’s  tallest  skyscraper  that 
the  1/100,000  part  of  an  inch  bears  to  one 
inclT. 

But  consider  further  what  such  accuracy 
means  in  a block  of  steel.  It  means  that  one 
edge  must  be  substantially  parallel  to  the 
other  or  the  blocks  could  not  give  the  same 
measurements  at  every  point.  It  means  that 
the  surface  must  be  absolutely  plane  or  the 
unevenness  in  the  surface  would  cause  in-  ; 
accuracies.  It  means  that  the  surfaces  must  ; 
be  perfectly  flat  so  that  the  blocks  can  be 
properly  combined  to  produce  dimensions 
that  are  a sum  of  the  several  blocks  in  com- 
bination. 

Accuracy  has  been  secured  to  such  a de- 
gree that  a combination  of  the  blocks  will 
measure  to  within  a hundred-thousandth  of 
an  inch  of  the  sum  of  the  widths  of  the  sev- 
eral blocks.  And  when  the  blocks  are  so 
combined  they  will  stick  together,  not  by 
any  force  of  magnetism  or  atmospheric 
pressure,  but  by  some  unknown  force,  pre- 
sumably the  same  force  that  holds  the  mole- 
cules together  in  a single  piece  of  steel.  In 
support  of  this  theory  is  the  fact  that  the 
longer  the  blocks  are  left  together,  the 
tighter  they  hold,  so  that  the  user  is  advised 
to  separate  them  at  least  once  each  day. 


NEW  VULCANIZING  PROCESS. 

Experiments  conducted  by  the  Manchester 
(England)  College  of  Technology  have  led 
to  the  discovery  of  an  important  process 
for  vulcanizing  which  is  expected  to  have 
far-reaching  effects  on  the  rubber  manu- 
facturing industry.  An  official  report  states 
that  in  the  new  vulcanizing  process  two 
gases  are  used — -sulfurated  hydrogen  and 
sulfur  dioxid — which  react  on  each  other  to 
produce  water  and  free  sulfur,  which  vul- 
canizes the  rubber. 

The  importance  of  the  discovery  is  said 
to  lie  in  the  fact  that  it  makes  cold  vulcan- 
izing possible.  One  claim  is  that  the  dis- 
covery will  make  possible  the  manufacture 
of  one-piece  boots  without  stitching,  and 
that  its  use  will  extend  to  the  manufacture 
of  linoleum  floorings,  artificial  leather  up- 
holstery and  wall  paper  and  probably  affect 
the  production  of  rubber  tires. 
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the  submerged  ship,  serve  to  force  out  the 
i’valer  thru  the  same  holes  by  which  it  had 
1 ritered  the  hull,  while  the  water  pressure 
;l.rom  outside  holds  the  patches  tight  to  the 
,'hole  in  the  ship’s  side. 

|j  The  experts  in.  charge  of  the  work  pro- 
(jceeded  to  have  the  rents  closed  up  in  a 
'temporary  yet  ‘secure  fashion,  and  the 
(is.  S.  Royal  George  was  thus  salvaged  from 
her  watery  grave  in  the  short  space  of  six 
Idays.  Comprest  air  had  thus  served  as 
the  genie  by  which  the  buoyancy  of  the  ves- 
'sel  was  quite  restored,  and  the  engineers 
Ijwere  able  not  only  actually  to  float  the 
(■wreck,  but  to  take  the  ship  out  to  sea 
lagain  without  dry-docking. 

V 

iHow  Coffer  Dams  and  Submerged  Elec- 
tric Pumps  Salvage  Ships. 

Ii  In  a number  of  instances  which  are  on 
[record,  something  radically  new  even  to 
salvage  engineers  has  recently  been  brought 
'out.  This  scheme  consists  in  building  large 
[coffer  dams  of  wood  or  steel  directly  over 
[the  larger  hatchwavs  in  the  vessel’s  deck 
,'or  over  other  openings,  and  then  proceed- 
ing to  pump 'but  all  of  the  water  embraced 
[within  the  coffer  dam  and  in  the  hull  of 
Ithe  vessel  by  means  of  submerged  electric 
Ipumps. 

It  is  well  known  by  those  familiar  with 
jpumps  in  general,  and  particularly  the  large 
Isteam  pumps  generally  used  in  modern  sal- 
vaging, that  this  type  of  pump  would  raise 
'water  to  a height  of  only  28  feet.  But  the 
[latest  electrically  driven  submergible  pump, 
ishown  in  lower  right  corner  of  accom- 
panying illustration,  can  be  lowered  to  a 
depth  of  80  feet  or  more,  from  which  depth 
it  will  shoot  upward  a veritable  mountain 
of  water  in  a remarkably  short  time  owing 
for  one  thing  to  its  high, speed.  As  many 
of  these  electric  submergible  pump  units 
as  deemed  necessary  may  be  lowered  down 
into  the  holds  of  the  sunken  ship.  One 
excellent  feature  this  pump  possesses  for 
salvaging  undertakings,  is  that  the  electric 
current  operating  the  pump  motors  is  un- 
der instant  control  from  the  surface.  More- 
over these  pumps  do  not  have  to  be  raised 
if  for  any  reason  the  salvaging  operations 
have  to  be  discontinued  for  a day  or  more, 
owing  to  stormy  weather,  etc.,  but  can  be 
left  right  in  place  and  the  work  resumed 
at  the  first  opportunity. 

The  great  mechanical  suoeriority  off  this 
form  of  salvage  pump  will  at  once  be  evi- 
dent, as  the  centrifugal  pump  secured  to 
the  motor  sucks  in  the  water  to  be  raised 
right  at  the  pump,  and  not  thru  a length 
of  pipe  as  in  the  case  of  the  steam  pumps 
previously  used ; and  once  the  powerful 
centrifugal  pumps  have  sucked  in  this 
water,  they  proceed  to  hurl  it  toward  the 
surface  with  tremendous  power,  from  a 
depth  of  80  feet  or  more. 

There  are  several  ways  in  which  this 
system  of  coffer  dams  placed  over  the 
hatchways,  and  used  in  conjunction  with 
electrical  submergible  pumps  or  other  para- 
phernalia, may  be  successfully  applied.  One 
of  the  first  considerations  which  the  student 
of  such  affairs  would  be  interested  in,  is 
of  course,  as  to  how  the  rents  or  holes, 
caused  by  torpedoes  or  collision,  are  to  be 
taken  care  of ; as  it  is  evident  in  some  cases 
particularly  where  these  rents  are  large, 
say  20  by  30  feet  or  greater,  the  pumps 
cannot  remove  the  water  as  fast  as  it  en- 
ters the  hole. 

There  are  two  principal  methods  followed 
in  repairing  the  sunken  vessel  for  this  sal- 
vage operation : The  first  is  to  lower  flex- 
ible patch  blankets  made  of  heavy  woven 
■•'ope,  often  reinforced  with  wooden  beams 
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An  Amateur  Copies  POZ  with 
the  Connecticut  Variable 
Condenser 


An  amateur  in  Southeastern  New  York  says  in  a 
recent  letter: 

“I  have  purchased  four  of  your  Connecticut 
Variable  Condensers  and  it  is  possible  to  get 
better  results  with  them  than  with  the 
multiplate  type  of  Variable. 

“I  spent  several  weeks  trying  to  get  signals 
from  the  European  stations.  At  first  1 was 
unsuccessful.  I bought  one  Connecticut 
condenser  for  trial.  It  tuned  the  radio  signals 
so  sharply  (and  better  than  other  variables) 
that  I bought  three  others.  Much  to  my 
expectation  they  did  so  remarkably  well  and 
I was  soon  copying  POZ  and  other  European 
stations  without  much  difficulty. 

“Hereafter  I will  use  Connecticut  Variables 
in  all  my  circuit  as  they  are  actually  cheaper 
in  the  long  run  and  are  far  more  efficient  for 
radio  receiving  sets.” 

Your  set  will  be  a better  one  with  the  Connecticut 
Condenser.  The  instrument  is  set  at  .001  mfds., 
adjustable  either  higher  or  lower. 

There’s  a booklet  with  full  information  . 
waiting  for  you.  Send  for  your  copy 

EC0NNECTICUT5lt^^S^IC0MPANYI3 

Meriden  Conuecticut 
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Paragon 


TEN 


Amplifying 
Short  Wave 
Receiver 


licensed  Under  Armstrong  and  Marconi  Patents 


You’ll  Hear  Stations  You  Never  Heard  Before 
With  this  New  Paragon! — 

The  original  RA-Six  was  the  acknowledged  superior  of  any  other  set  on  the  market.  This  NEW 
faiumph  of  Adams  Morgan  Co.  is  as  far  ahead  of  the  RA-Six  as  that  was  ahead  of  all  others. 
Here  are  a few  outstanding  features. 

Wave  length  160  to  1000  meters. 

Amplification  100  times. 

No  dead  end  losses  whatever. 

Vernier  attachments  on  all  controls, 

Ihe  Paragon  RA-Ten  covers  amateur,  commercial,  and  Navy  wave-lengths.  Advanced  engineer- 
ing design,  combined  with  superior  insulation  and  accurate  controls,  enables  you  to  hear  the 
weak  station  plainly  and  with  proper  selectivity,  that  one  station  only. 

All  amplification  is  obtained  without  change  of  spark  tone.  Objectionable  effect  of  change  of 
note  b entirely  eliminated.  Coupling  has  scale  of  180°. 

The  cabinet  is  of  quartered  oak;  overall  size  20^  x 8 x 7J^".  Fitted  with  genuine  Bakelite  panel, 
knobs  and  dials.  White  filled  engravings.  Truly  an  instrument  to  be  proud  of. 

Every  set  sealed  and  guaranteed  for  two  years. 

PRICE  EIGHTY-FIVE  DOLLARS  COMPLETE 

Send  for  our  special  bulletin  on  the  Paragon  RA-Ten 
interesting  and  complete.  Drop  post  card  today 

Our  word  of  honor  to  you  is  our  guarantee.  Let  us  prove  it. 

CONTINENTAL  RADIO  AND  ELECTRIC  CORF. 

Sole  Distributors  of  the  New  Paragon  RA-TEN 
DI  BLASl,  Secretary  J.  STANTLEY,  Treasurer 

DEPT.  A.l  6 WARREN  STREET  NEW  YORK 


Some  More  of  Our  Radio 
Mail  Order  Specialties 

VARIOMETERS 

As  illustrated  $4.50 
Others  at  $6.00,  $6.50,  $7.00 

REGENERATIVE  SETS 

Grebe $65.00 

Signal $37.50 

Mignon $60.00 

All  Instruments  sold  by  us  are  manufactured  by  the  most  reliable  Radio  firms 
known.  And  our  very  complete  stock  gives  us  the  opportunity  J 
of  prompt  service  at  reasonable  prices. 

Our  new  and  most  complete  catalog  will  he  ready  for  distribution  shortly* 
Those  having  already  sent  10c  for  itp  will  receive  the  new  issue  in  a few  days. 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  CO.^ 

Dept.  E.  S. — 235  Fulton  Street  New  York 


Dependable 

Radio 

Apparatus 


A new  Tuner  and  a new  Short  Wave  Set  have  joined  the 
DEPENDABLE  FAMILY 

Catalogue  Mailed  for  10  Cents  in  Stamps 
DORON  BROTHERS  ELECTRICAL  COMPANY 
Hamilton,  Ohio 


and  steel  plates  or  strips,  into  position 
against  the  side  of  the  boat  and  maneuv- 
ered so  as  to  cover  the  rent  as  tightly  as 
possible  by  the  aid  of  divers ; while  the 
second  principal  idea  in  the  preliminary 
operation,  and  which  has  been  successfully 
carried  out  in  some  instances,  is  to  have 
divers  descend  down  into  the  vessel  and 
erect  temporary  bulkhead  walls,  cutting  off 
the  damaged  sections  of  the  hull,  so  that 
the  parts  to  be  eventually  drained  by  th|e 
submerged  pumps  as  afore  described  will 
be  made  as  water-tight  as  possible. 

Unless  the  vessel  has  been  very  severely 
damaged,  and  holes  torn  into  her  along  the 
greater  part  of  its  length,  the  second  pro- 
cedure of  cutting  off  the  damaged  section 
of  the  hull  by  means  of  bulkhead  walls  is 
usually  successful ; and  sometimes  a combi- 
nation of  the  two  methods  described  above 
is  feasible. 

It  is  necessary  of  course  that  divers 
supervise  the  placing  of  the  bottom  of  the 
coffer  dam  over  the  hatchways  on  the  ves- 
sel’s deck,  or  over  other  openings,  in  order 
to  see  that  they  are  correctly  placed  and  also 
made  as  water-tight  as  possible. 

The  electrical  energy  for  operating  the 
submergible  pump  is  supplied  from  a 
dynamo  driven  by  a steam  or  gasoline  en- 
gine on  board  the  salvage  vessel.  When 
all  is  ready,  the  electric  power  is  switched 
on,  and  the  pumps  start  emptying  the 
water  thru  the  pipes  attached  to  them  in 
the  manner  shown  in  one  of  the  illustra- 
tions herewith. 

As  the  water  is  pumped  out,  the  vessel 
slowly  resumes  its  original  buoyancy  and 
finally  after  a few  days  pumping— the  time 
required  depending  upon  the  size  of  the 
vessel — the  deck  and  gradually  the  upper 
part  of  the  hull  rises  above  the  surface  of 
the  water.  After  the  vessel  has  been 
raised,  it  can  then  be  towed  to  the  nearest 
drj'-dock  in  order  to  have  its  rents  or  holes 
properly  repaired. 

Raising  Ships  by  Pontoons  and  Tides 

The  third  method  of  raising  sunken  ships 
illustrated  herewith,  is  that  involving  the 
aid  of  Mother  Nature  and  large  pontoons 
filled  with  air  and  possessing  great  buoy- 
ancy and  lifting  power.  This  method  has 
been  described  sometime  ago  (in  this  jour- 
nal), and  the  technique  followed  in  this 
method  is  ingenious  indeed.  Simply  ex- 
plained, it  involves  the  floating  of  a large 
number  of  steel  pontoons  to  the  position 
where  the  sunken  craft  lies,  and  to  proceed 
with  the  aid  of  divers  to  place  substantia! 
ropes  or  steel  cable  slings  around  the  hull 
of  the  vessel,  which  are  afterward  made 
fast  to  the  pontoons. 

It  should  be  mentioned,  in  answer  to  the’ 
readers’  anticipated  question,  that  a new 
rorm  of  tackle  or  clamp  has  been  developed 
for  securing  such  cables  to  the  pontoons  in 
a flexible  manner,  so  that  a sudden  rise 
or  fall  of  the  pontoons  and  other  members, 
due  to  high  seas,  will  not  cause  the  cables 
to  snap.  The  third  illustration,  which  is 
shown  in  four  stages,  shows  the  procedure 
of  raising  vessels  with  the  aid  of  the  tide 
very  clearly.  The  successive  stages  pro- 
gress from  left  to  right. 

The  tidal  rise  and  fall,  of  course,  is 
greatly  exaggerated  in  this  picture  for  the 
sake  of  illustration. 

When  the  tide  has  reached  its  lowest  point 
each  day.  the  pontoon  cables  are  tightened 
up,  and  then  as  the  tide  rises  the  vessel  is 
raised  a considerable  distance  or  height, 
equivalent  to  the  tidal  rise.  The  vessel  is 
then  towed  as  far  as  possible  until _ it 
strikes  bottom  again,  and_  the  salvaging 
crew  then  wait  until  the  tide  falls  to  its 
minimum  point  at  this  new  location. 

The  pontoon  cables  are  again  tightened 
up  and  when  the  tide  rises  the  vessel  is 
raised  again  a certain  number  of  feet.  The 
pontoons  and  other  submergible  apparatus 
are  then  towed  still  further  into  shallow 
w3^ter  and  eventually  the  vessel  is  raised 
to  the  surface  and  is  then  ready  to  be  dry- 
docked  for  repairs. 
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NEW  INTERNATIONAL  RADIO 
TELEGRAPH  CO.  STATION 

The  International  Radio  Telegraph  Com- 
1 pany  announces  that  it  opened  its  coast 
radio  station  at  Siasconset,  Nantucket 
Island,  Mass.  Radio  call:  WSC,  on  October 
13th. 

This  island  has  long  been  the  location 
i of  commercial  and  naval  stations  and  be- 
cause of  its  particularly  advantageous 
; location  will  undoubtedly  be  very  generally 
used  by  incoming  European  ships  in  get- 
ting off  their  traffic  on  long  waves  and  at 
! long  range.  The  station  tax  is  twelve  cents 
per  word. 

The  station  is  now  equipt  to  receive  long 
[ waves,  damped  or  undamped,  with  Het- 
' erodyne  reception  and  for  the  present  will 
utilize  spark  transmitters,  but  general  en- 
largements are  now  contemplated. 


WESTINGHOUSE  ENTERS  THE 
RADIO  FIELD 

One  of  the  important  recent  developments 
! in  electrical  industry  is  the  entrance  of  the 
!i  Westinghouse  Electric  & Manufacturing 
|i  Company  into  the  wireless  field.  Though 
prior  to  the  war  this  company  was  not  com- 
' mercially  interested  in  wireless,  it  had  de- 
voted a great  deal  of  attention  to  radio 
phenomena,  and  during  the  war  it  not  only 
1 carried  out  extensive  researches  for  the 
Government,  but  also  manufactured  a 
large  amount  of  apparatus  for  military 
use. 

1 The  company  has  exclusive  manufac- 
turing and  selling  rights  under  the  Fes- 
senden patents  for  the  Heterodyne  method 
, of  reception,  which  is  universally  ac- 
knowledged to  be  among  the  best  for  un- 
: damped  waves ; and  it  also  possesses 
licenses  _ under  many  other  important 
patents  including  the  Poulsen  arc  converter 
; system. 


GREAT  RESULTS— 

“I  have  used  your  tuners,  both  for  short  and  long 
waves,  and  they  have  always  given  me  entire  satisfac- 
tion.” H.  D.  Titus,  24  Grove  St.,  Auburn,  N.  Y. 
Send  2-cent  stamp  for  Bulletin  111,  showing  new  short 
and  long  wave  tuners. 

Colby’s  Telegraph  School,  Auburn,  N.  Y. 


Five-Dial  Omnigraphs  Bought 

at  highest  prices.  Write  for  prices, 
stating  what  you  have  and  how 
long  it  has  been  used  E.L.D.,  1312 
Belmont  St . N . W . , W ashington,  D .C. 


Your  Duo-Lateral  Wound  Coils  Are  Ready 

JUST  a word  of  explanation:  Our  first  advertisement  caused  such  an 
upheaval  in  radio  circles  that  we  were  swamped  with  inquiries.  Indeed, 
one  large  manufacturer  of  radio  ap- 
paratus immediately  placed  his  con- 
tract with  us,  taking  over  our  entire 
production.  As  a result  we  were 
obliged  to  turn  down  orders. 

THAT  was  up  till  a short  while  ago. 

Now  we  have  succeeded  in  doubling  our 
productive  capacity,  and  Duo-Lateral 
Coils  are  available  to  everyone  in  the 
radio  field.  We  can  make  prompt 
shipments  from  stock.  Your  DUO- 
LA  TERAL  COILS  are  ready  to  be  shipped  the  moment  your  order  is  received. 
REMEMBER,  Duo- Lateral  Coils  are  recognized  for: 

1.  Lower  natural  period.  4.  Lower  direct  current  resistance. 

2.  Lower  high  frequency  resistance.  S.  Higher  self-inductance. 

3.  Very  low  distributed  capacity.  6.  Mechanically  stronger. 

Bulletin  P-lEX,  containing  valuable  engineering  data,  constants  and  prices  of 
numerous  sizes  of  Duo-Lateral  Coils,  covering  practically  every  wave-length  used, 
is  yours  for  the  asking. 

TO  DEALERS:  OUR  DISCOUNTS  ARE  GENEROUS 

PACENT  ELECTRIC  COMPANY,  Inc. 

Represeotings  A«  H.  Grebe  & Co.,  Dubilier  Condenser  Co.,  Electrical  Products  Mfg.  Co.,  Richter-Schottler  Co.,  The 
Magnavoz  Company,  The  Rawson  Electrical  Instruments  Co.  and  others. 

150  Nassau  Street  Telephone  Beekman  5810  New  York  City 


Christmas  Suggestions 
Radio  Amateur 


PUT  DeForest  Radio  Apparatus 
on  your  Christmas  list.  Get 
that  new  apparatus  you  need  as  a 
present.  Here  are  three  instru- 
ments of  typical  DeForest  high 
quality  which  will  make  your 
station  more  modem  and  greatly 
increase  its  operating  efficiency. 

Our  Catalogue  “D”  ‘ illustrates 
and  describes  a lot  more  appara- 
tus you’U  be  glad  to  know  about. 
Send  10  cents  in  stamps  and  get 
your  copy  now,  in  time  to  make 
your  selection  before  Christmas. 


Type  T-200 
Multi-Wave  Tuner 

Responds  to  any  wave  length; 


for  the 


Type  P-300  Combination 
Audion  — UltrAudion  and 
One-Step  Amplifier 


Type  P-200 
Two-Step  Amplifier 

The  newest  development  in  Am- 
plifier design,  combining  compact- 
ness and  extreme  efficiency  in  opera- 
tion. Amplifies  the  power  about  16 
times.  Panel  quickly  removable; 
all  parts  accessible.  Cabinet  size 
12J4  X X 1%,.  Price  (without 
tubes  but  including  “B”  battery) 
Each $70.50 


DE  FOREST  RADIO 
TEL.  & TEL.  CO. 

Inventors  and  Manufacturers  of 
High  Grade  Radio  Apparatus 
1401  Sedgwick  Ave.,  New  York  City 

LEE  DE  FOREST,  Inc. 
Western  Distributors 
451  Third  St.  San  Francisco,  Cal. 


150  to  25,000  meters.  0»atailis 
triple  adjustable  cofl  flSOuoSinvs; 
Vernier  primary  and  jesendaiy 
tuning  condensers;  primaiy  SSB. 
denser  switch;  all  mounted  OB 
engraved  Bakelije  panel  and  in 
handsome  cabint:,  size  13  x 18  x 
12^.  Price  (withe  at  coils;  $85.00 


Specially  designed  to  fill  a real 
need  for  an  instrument  of  this 
kind  in  the  average  amateur 
Station.  When  used  in  con- 
nection with  the  T-200  Tuner 
shown  here,  it  completes  a re- 
ceiver of  unequaled  efficiency. 
Cabinet  size  121^  x 8^  x 4^. 
Price  (without  tubes).  .$75.00 
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For  Perfect  Signals  and 
Solid  Comfort,  Wear 
Brandes  Matched 
Tone  Receivers 

WE  were  not  satisfied  when  we 
accomplished  the  mechanical 
perfection  of  our  receivers  to 
such  a high  degree  for  we  realized, 
and  every  professional  knows,  that 
lightness  and  comfort  are  almost  as 
necessary  as  the  perfectly  matched 
tone  for  which  Brandes  Receivers  are 
famous. 

We  have  now  equipped  our  receivers 
with  an  improved  head  band  made  to 
fit  any  size  head  and  instantaneously 
adjustable.  Checkouts  hold  the  ad- 
justment. The  new  head  band  is 
more  durable  and  lighter  in  weight. 
It  is  made  of  Galvanized  Piano  Wire, 
covered  with  strongly  woven  Khaki. 
There  are  no  metal  parts  which  come 
in  contact  with  the  wearer’s  head, 
and  the  head  band  cannot  catch  the 
hair  even  when  adjustments  are  made 
on  the  head.  Other  metal  parts  are 
nickel  plated  brass,  making  the  head 
band  absolutely  rust  proof.  Our  new 
head  band  is  the  strongest  and  light- 
est of  its  kind  on  the  market. 

Our  receivers  are  now  equipped  with 
new  style  conducting  cords  which  in- 
dicate the  polarity  of  the  receivers. 
This  eliminates  any  danger  of  de- 
magnetizing the  receivers  when  used 
in  connection  with  Vacuum  Valve 
Detectors. 


“Superior**  2,000  Ohms,  weight 
14  ozs.  complete  with  head  band 
and  i>olarity  indicating  cord. 

Price  $8.00. 

Give  yourself  a Christmas  present. 
Order  any  pair  of  our  receivers,  try 
them  for  10  days  in  comparison  with 
the  phones  you  have  now.  If  they 
aren’t  better  receivers  for  clearness; 
sensitiveness,  distance  and  comfort 
than  what  you  are  using,  return  them 
to  us,  and  back  comes  your  money 
immediately  and  without  question. 

Send  5c  for  catcvlogue  E 

C.  BRANDES,  Inc. 

Room  814  32  Union  Square 

NEW  YORK  CITY 

Wireless  Receiver  Specialists 




I Ti"aEasaailttiEi^  1 

I | 

I By  P.  H.  BOUCHERON  | 

1 {Continued  from  page  883)  | 

THE  MARTIN  METHOD. 

In  recent  years  several  investigators  have 
been  at  work  developing  systems  of  radio 
photography.  Prominent  among  these  have 
been  Messrs.  De  Bernochi,  Knudsen,  Korn 
and  Martin.  To  attempt  to  describe  the 
histories  and  effectiveness  of  these  systems 
is,  of  course,  impossible  here.  For  that 
reason  we  shall  confine  ourselves  briefly 
to  the  method  and  manner  of  operation  of 
one  of  the  more  modern  and  recent  de- 
velopments. We  have  in  mind  that  of  M.  J. 
Martin  of  England,  who,  incidentally,  has 
prepared  some  excellent  data  on  the  result 
of  his  efforts.*  As  this  investigator  freely 
admits,  there  is  considerable  room  for  the 
improvement  of  radio  photographic  systems, 
and  at  the  present  time  there  exists  no 
entirely  satisfactory  method ; the  art  being 
still  in  the  experimental  stage.  The  ex- 
periments of  Professor  Korn  of  Berlin, 
however,  are  prophetic  of  what  may  be 
expected  in  the  future.  This  scientist  has 
succeeded  in  sending  photographs  between 
Berlin  and  Paris — a distance  of  more  than 
700  miles ! 

Concerning  the  system  of  radio  photog- 
raphy employed  by  jMartin.  which  he  has 
named  the  ‘‘Telephograph,”  the  following 
advantages  are  claimed  : 

(a)  A greatK  Improved  method  of  trans- 
mitting and  receiving  over  other  systems. 

(b)  A simple  method  has  been  devised 
for  regulating  the  speed  of  the  driving  mo- 
tors and  maintaining  isochronism  with  a 
iimit  of  error  less  than  1 in  800. 

(c)  An  improA-ed  arrangement  for  syn- 
chronizing the  two  machines  whereby  trans- 
mission and  reception  begin  simultaneously. 

(d)  Only  one  complete  machine  is  used 
at  each  station. 

* Wireless  Transmission  of  Photographs,  Wire- 
less Press,  London 

TRANSMISSION. 

In  Fig.  1 is  shown  a schematic  diagram 
I pf  the  apparatus  and  method  of  connection 
! for  a complete  station ; that  is,  transmitting 
and  receiving  combined.  In  the  present  case 
the  problem  is  to  prepare  a photograph  so 
that  the  light  and  dark  shadings  composing 
its  make-up  will  be  made  to  act  upon  a 
stylus  at  a more  or  less  degree  of  pressure 
and  length,  the  stylus,  in  turn,  being  made 
to  operate  a relay  connected  to  a regular 
spark  transmission  system.  These  con- 
stantly broken  up  signals  are  in  a like  man- 
ner recorded  at  the  receiving  station  in 
such  a way  that  they  will  cause  light  and 
dark  shadings  to  be  imprest  upon  a sen- 
sitive photographic  plate  in  the  identical 
order  of  their  original  transmission. 

In  order  to  accomplish  the  above,  the 
original  photograph  is  first  copied  by  means 
of  a copying  camera  which,  howeser,  is 
furnished  witb  a “cross”  screen  placed  be- 
tween the  photographic  plate  and  the  lens.* 
The  result  is  that  the  finished  negative  is 
composed  of  cross-sectioned  lines.  From 
this  cross-section-lined  negative  a print  is 
made  upon  a specially  prepared  sheet  of 
metal.  The  result  is  that  of  an  image  com- 
posed of  numerous  cross-sections  of  hisii- 
lating  material  corresponding  to  the  char- 
acteristics of  the  illustration.  Between  each 
cross-section  there  are  likewise  spaces  of 
I conducting  material.  This  prepared  metallic 
print  is  then  placed  upon  the  transmitter 
drum,  shown  in  the  illustration,  in  such  a 
manner  that  the  stylus  is  progressively  made 

* See  article  “How  Color  Magazine.  Covers  Arei 
MadgV  in  the  November  issue.  .. 


Do  A 
You  AOE 

Know  E 

that  the  ACE  Type  B 2-step  Amplifier 
will  give  you  450  times  amplification  of 
signal?  Price  $20.00,  ready’  to  w'ire. 
Diagram  furnished. 

We  manufacture  and  handle  com- 
plete lines  of  Radio  instruments  and 
accessories. 

Write  for  catalog. 

“You  may  pay  more — but  you  can’t  buy  better,^  ‘ 

• C 

THE  PRECISION  EQUIPMENT  CO. 

Dept.  E,  2437  Gilbert  Avenue 
Cincinnati,  Ohio 


The  Corwin  Dials 

are  now  used  ex- 
clusively’ by  the 
Radio  Distributing 
Co.  and  all  manu- 
facturers whose  ap- 
paratus is  of  a su- 
perior nature. 

If  y’ou  want  in- 
dicating dials  for 
superior  perform- 
ance, buy  the  Corwin  Dials.  Black  com- 
position’ white  filled  engraving,  beveled 
edge. 

St  Dial  . .$0.75.  With  Knob  $1.30  Postpaid 
aPs"  Dial 1.00.  With  Knob  . . 1.70  Postpaid 

We  are  distributors  of  the  better  class  of 
radio  apparatus  and  offer  a superior  service  on 
products  manufactured  by  Acme,  A.  R.  Co., 
Murdock.  Clapp  Eastham,  Moorhead,  etc. 
Send  10c.  for  latest  catalog  describing 
above  dial  and  all  Radio  Apparatus. 

A.  Ho  CORWIN  & CO. 

4 W.  Park  St., Dept.  E,l,  Newark,  N.  J. 


Loose  Couplers  f 

Combination  Loose  Coupt  jfil 
3er  ParU  and  aeeeaaoriei,  H • 

Send  3c  stamp  for  lit. 
erature  which  is  sur^ 
to  interest  you. 


SENT 
TO  YOU 


TO  WEAR 
10  DAYS 


Joat  send  yoxir  name  for  a beautiful  Rosebrlte  rine.  Wear  this  woa- 
derful  new  sparklici:  stone  ten  days  atour  risk.  All  the  dazzling  fire 
and  brilliance  of  a genuine  diamond.  Mounted  in  solid  sold  rina, 
men's  or  women's  stylo, 

Evanted  and  finder  size,  (Send  strip 


posit  ilyou  can  tell  this  marvelous  gem  from  a genuine  i 

mond.  If  you  keep  it  send  $3.00  a month  for  four  mouths*  Write 
today  before  this  amazing,  cut-price  offer  Is  withdrawn. 

Rosebrite  Diamond  Co.,  ggpygj'iglfmcISffKg 
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TCUilD  DAM  Eni)l<»lele,llawallan Guitar, Violin. 
I DllUri  DAnJUMandolln. Guitar, Coroetor Banjo 


Wonderful  new  system  of  teaching  note  muele  by  mall.  To  6rst 
DQpIls  Id  each  locality*  we  give  a $20  euperb  Violin*  BilandoUn, 
Iflralele,  Guitar*  Bawalin  Guitar*  Comet.  Tenor  Banjo  or  Banjo  abso> 
lately  free.  Very  small  charge  for  lessons  only*  We  gnarantee  suc> 
cess  or  no  charge.  Complete  outfit  £ree«  Write  new.  No  obligation. 

SLINGERLAND  SCHOOL  OF  MUSIC,  Inc.  Dept.  41  - CHICAGO,  ILL. 


LITTLE  GIANT  DRILL  PRESS 

Just  the  thing  for  small  shop 
and  experimental  work.  Me- 
chanically right  and  well  made. 
Size  0 to  j"  drill.  Weight  22  lbs. 
Price  $15.00. 

Send  for  circular 

SYPHER  MFG.  CO. 

Dept.  »C”  Toledo, "Ohio 


SAVE  2S%  to  60% 

on  slightly  used 

GRAFLEX- KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 

Free  Bargain  Book  and  Catalog 

listing  bundreda  of  money-saving  barmina  in 
elightly  used  and  new  cameras  andsupplies.  All 
' goods  sold  on  10  days*  Free  Trial.  Money  back 
If  not  satisfied.  You  take  no  chances  dealing 
with.  us.  We  have  been  tn  the  photographic 
business  over  16  years.  Write  now. 

CENTRAL  CAMERA  CO.,  Dept.  112  124  S.  Wabash,  Chicago 

EASIEST  SHORTHAND 


H 


Leamlfi  Seventngs  homostuc^ 

then  ecquire  epeed  with  K . 1. 


1 ecquire  epeed 

riband.  Avnazinsiy  eimpiop 

easy.  Approved  by  experts.  Writo 
dictation*  neasageB*  etc.,  ra* 
pidiy  as  spoken*  after  brief 
~'~ieant  practice.  Favorite  me* 

dforpersonal  use;  makeoetea 

at  lectures,  meetinga ; keep  con* 
" • diary*  Big  help  fc  — 
^ >n  or  buBinesa;  aic  . 

Used  lo  Army*  Navy,  conrta.  com* 


. by^ublic  and  private  steno* 

grapbera.  teachera.  Snebtcoe|L  lljl.  Shorthaml 

EL*300-Station  P, 


KING  INSTITUTE* 


NEW  YORK  CITY 


STUDENTS 


publishes  cash 
art  assignments, 

_ lessons  and  ar- 

l^AGAZINB  tides  on  Car- 
tooning; Designing,  Illustrating, 
[l  Lettering  and  Chalk-Talking.  Criti- 
cises amateurs’  work.  Full  of  infor- 
mation for  artists  and  art  students. 
Satisfactory  or  money  refunded. 

20c  a copy,  $1  for  6. 

Send  $1  NOW.  Thrift  Stamps  Taken 

'ti.  H.  LOCKWOOD,  Editor,  Dept.  619,  Kalamazoo,  Mich. 


A NEW  AND  EASY  WAY  TO  PAINT 

SIGNS  AND  SHOW  CARDS 

OUR  PATTERNS  DO  THE  WORK 

No  experience  required.  Any  one  can  paint  all  kinds  of 
signs,  banners,  cards,  etc.,  on  any  surface  with  our  new  and 
easy  system  of  lettering.  Complete  outfit  containing  six 
alphabets  of  letters,  assorted  styles  and  sizes  from  two  to 
twelve  inches  high,  also  three  sets  of  figures,  etc.,  not 

printed  but  life  size  patterns  cut  out  of  durable  teg  board  which  can 
DC  used  over  and  over  again  for  years,  also  brushes,  colors  and  book 
of  instructions,  PREPAID  $10.00.  Satisfaction  guaranteed. 

ACME  SALES  CO.*  Empire  BIJg.,  Dept.  S.,  Denver*  Colo. 

The  Lnversal  Triangles 

A 7",  direct  ruling  Protractor  with  Vernier 
reading  and  secure  adjustment,  the  30x60 
and  the  45x90  transparent  triangles — all 
in  one.  . , ' 

The  most  practical  and  thoroughly  satis^ 
factory  tool  for  draftsmen.  , ' 

Yo\i  cannot  afford  to  be  without  it.  y 
Ask  for  my  SPECIAL  OFFER  tOy 
one  draftsman  in  any  school 
or  shop. 

EDWIN  Z.  LESH,  Dayton,  Ohio 


Learn  Watch  Repairing 

Be  c.  watchmaker— vou  can  learn  this  profiiablo  trade 


Be  G watchmaker— you  can  learn  this  profitable 
by  oorreapondeace  in  a few  weeks  in  your  own  home 
by  tho  DeSelms  Chart  System.  After  you  compWle 
the  course  you  will  know  a watch  from  A to  Z.  You 
will  know  just  *’hat  the  matter  is  and  howto  repidr 
one.  When  you  graduate  you  will  he  a practical 
watchmaker  and  rej^rer  and  competent  to  fiU 
any  position.  Positions  for  our  graduates. 

Ask  for  our  Free  Book.  Itezpltuna 
our  system  and  terms. 

THE  DeSELMS  WATCH  SCHOOL 
720  Perry  St.,  ATTICA,  IND. 


TELEGRAPHY 

(Both  Morse  and  Wireless)  and  RAILWAY  ACCOUNTING 
taught  thoroughly  and  quickly.  Big  salaries  now  paid. 
Great  opportunities  for  advancement.  Oldest  and  largest 
school;  established  46  years.  Endorsed  by  Telegraph,  Rail- 
way, Radio,  and  Government  officials.  Expenses  low- 
opportunities  to  earn  large  portion.  Catalog  free. 


to  trace  a path  from  one  end  of  the  print 
to  the  other.  One  end  of  the  radio  trans- 
mitter relay  is  connected  to  the  stylus,  while 
the  other  end  is  connected  to  the  shaft  at- 
tached to  the  metal  drum.  In  this  manner 
the  various  shadings  of  the  print  cause 
a short,  long  or  no  signal  to  be  transmitted 
by  means  of  the  regular  radio  transmitter 

In  order  to  prevent  possible  sparking  at 
the  point  of  contact  between  the  stylus  and 
the  specially  prepared  print,  a condenser  of 
1 mfd.  is  placed  across  the  circuit. 

When  the  complete  line  print  wrapt 
around  the  drum  of  the  machine  has  past 
under  the  stylus  the  end  of  the  shaft  reaches 
the  spring  of  the  circuit-breaker,  thereby 
breaking  the  clutch  circuit  and  allowing  the 
motor  to  run  free. 


RECEPTION 

At  the  receiving  end  a regular  radio  re- 
ceiver is  employed,  where  the  rectified  cur- 
rent is  made  to  pass  thru  a Brown  telephone 
relay,  from  which  it  is  directed  to  a special 
telephone  receiver  of  extremely  sensitive 
construction.  To  the  diafram  of  this  re- 
ceiver is  arranged  a pivoted  rod,  on  the 
end  of  which  is  the  shutter  placed  between 
the  two  lenses,  the  opening  and  the  closing 
of  the  shutter  is,  therefore,  dependent  upon 
the  minute  currents  received  by  the  sensi- 
tive receiver  and  where  the  following  op- 
tical action  takes  place.  By  means  of  the 
Nernst  Lamp  and  the  condensing  and  fo- 
cusing lenses  a magnified  shadow  of  the 
shutter  is  thrown  upon  the  screen,  having 
its  small  opening  or  “window”  bored  thru 
the  center,  and  a certain  amount  of  light 
from  the  lamp  reaches  the  photographic 
film  wrapt  around  the  drum  of  the  machine 
thru  the  medium  of  the  above  small  hole. 
When,  however,  signals  are  transmitted,  the 
magnified  current  from  the  telephone  relay 
energizes  the  coil  of  the  special  telephone, 
thereby  attracting  the  diafram  and  causing 
the  above-mentioned  movement  of  the  piv- 
oted rod.  It  is  by  means  of  this  optical 
arrangement  that  a magnified  movement,  as 
well  as  a magnified  image  of  the  shutter, 
is  thrown  upon  the  screen  in  such  a manner 
that  this  shadow  of  the  shutter  will  cover 
the  hole  in  the  screen  and  prevent  any  light 
from  reaching  the  film.  Thus,  when  the 
stylus  of  the  transmitter  at  the  distant  sta- 
tion traces  over  a conducting  strip  on  the 
metal  print,  no  light  reaches  the  film  of  the 
receiving  station,  but  when  it  is  tracing 
over  an  insulating  strip  the  shadow  of  the 
shutter  on  the  screen  rises  and  the  light 
from  the  Nernst  Lamp  reaches  the  film.  By 
this  method  a positive  picture  is  received, 
which  is  of  great  advantage  when  photo- 
graphs are  required  for  immediate  repro- 
duction. 

Static,  of  course,  will  make  itself  visible 
at  the  received  station  by  irregular  trans- 
parent marks  on  the  film  after  development. 
These,  however,  can  easily  be  eliminated  by 
means  of  retouching. 

The  aluminum  rod,  as  well  as  the  optical 
parts  mentioned  here,  are  enclosed  in  a 
light-proof  box  in  order  to  protect  the  film 
from  outside  light.  In  fact,  the  entire  pho- 
tographic end  of  the  receiver  must  be  en- 
closed within  a dark  room  and  observed 
only  by  means  of  a regular  photographer’s 
ruby  lamp. 

Some  interesting  devices  connected  with 
this  system  are  the  friction  brake,  which  is 
designed  to  reduce  the  speed  of  the  motor 
until  the  isochronizer  indicates  that  the  cor- 
rect speed  has  been  obtained.  The  isoch- 
ronizer, on  the  other  hand,  is  a device'  for 
insuring  the  correct  speed  regulation  of  the 
driving  motors.  The  contact-breaker  op- 
erates as  soon  as  the  transmitter  sends  out 


aoDGE's  SjSTiTure 


A Street*  Valparaiso*  Ind* 


STAMPS 


60  all  diff.  British  Guiana,  Cuba,  China, 
India,  Jamaica,  Japan,  Portugal,  Vene- 

2aiela,  etc.,  only  lOc;  100  all  diff.,  15c; 

1000  all  diff.,  fine  collection  in  itself,  $5.00;  100  diff. 
XJ.  S.  30c;  1000  hinges,  lOc.  Agents  wanted,  50%  com- 
mission. List  free.  I BUY  STAMPS. 

DOVER  LONGMONT*  COLO. 


the  first  signal,  whereupon  the  magnified 
current  from  the  telephone  relay  actuates 
the  polarized  relay,  which  in  turn  completes 
the  circuit. 

The  accurate  performance  of  this  system 
depends  primarily  upon  the  synchronizing 


Step  Up  to  a 
Better  Job! 

That  better  job  and  the  bigger  pay  that 

goes  with  it  — the  job  you  want  — is  within  your 
reach.  It’s  only  a step  to  the  really  big  jobs  from 
where  you  are.  That  step  is  simply  “knowing  how.” 
The  practical  books  for  self-training  described  be- 
low will  give  you  that  “know  how.”  They  are  the 
steps  by  which  you  can  reach  the  job  you  want. 

Some  of  the  best  authorities  in  the  world  wrote 
these  books  in  plain,  everyday  language.  Anyone 
who  can  read  and  write  English  can  understand 
them.  Thousands  of  pictures,  diagrams,  etc.,  make  difficult 
points  as  plain  as  day . Over  1,000,000  volumes  have  been  sold. 

Pay-Raisin^  Books 

at  Greatly  Reduced  Prices 

Automobile  Engineering,  6 volumes,  2600  pages, 

2000  pictures.  Was  $45.00 Now  $29.80 

Carpentry  and  Contracting,  5 volumes,  2138 

pages,  1000  pictures.  Was  $37.50 Now  $24.80 

Civil  Engineering,  9 volumes,  3900  pages,  3000 

Pictures.  Was  $67.50 Now  $39.80 

Accountancy  and  Business  Management,  7 vol- 
umes, 2700  pages,  1000  pictures.  Was  $52.50 

Now  $29.80 

Fire  Prevention  and  Insurance.  4 volumes,  1500 

pages.  600  pictures.  Was  $30.00 Now  $19.80 

Electrical  Engineering,  8 volumes,  4100  pages, 

3300  pictures.  Was  $60.00 Now  $34.80 

Machine  Shop  Praefee,  6 volumes,  2300  pages, 

2500  pictures.  Was  $45.00 Now  $29.80 

Steam  and  Gas  Engineering,  7 volumes,  3300 

pages,  2500  pictures.  Was  $52.50 Now  $29.80 

Law  and  Practice  (with  reading  course),  13  vol- 
umes, 6000  page.s,  illustrated.  Was  $97.50  Now  $49.80 
Telephony  and  Telegraphy,  4 volumes,  1728 

pages,  2000  pictures.  Was  $30.00 Now  $19.80 

Sanitation,  Heating  and  Ventilating,  4 volumes 

1454  pages.  1400  pictures.  Was  $30.00. . .Now  $18.80 
Practical  Accounting,  4 volumes,  1840  pages.  800 

pictures,  etc.  Was  $20.00 Now  $14.80 

Drawing,  4 volumes,  1578  pages,  1000  pictures, 
blueprints,  etc.  Was  $30.00 .Now  $19.80 


Send  No  Money 

Shipped  for  7 Days’  Trial 

Write  the  name  of  the  books  you  want  on  the  coupon 
and  mail  it  today.  We  will  send  the  books  at  once,  express 
collect,  and  you  can  use  them  just  as  if  they  were  your  own 
for  a whole  week.  If  you  decide  you  don’t  want  to  keep 
them*  send  them  back  at  our  expense. 

75c  a Week 

If  you  like  the  books,  as 
thousands  of  other  men  have 
after  examination,  just  send  us 
$2.80.  You  can  send  the  bal- 
ance of  the  special  reduced 
price  the  same  way — $3.00  each 
niMith,  75  cents  a week. 

Step  up  to  a better  job  with 

bigger  pay.  MAIL  THE  COU- 
PON NOW.  It’s  your  first 

step. 

AMERICAN 

TECHNICAL  SOCIETY 
Chicago,  U.  S.  A. 

1 American  Technical  Society,  Dept.  X-259.  Chicago,  U.S.A.  I 
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month  until  1 have  paid  the  special  price  of  $. * | 

Ilf  I decide  not  Co  keep  the  books  I will  return  them  aC  ■ 
your  expense  within  one  week.  I 
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GET  A 

COMMERCIAL 
OPERATORS 
LICENSE 

We  train  you  in  the  shortest 
possible  time  for  a first 
grade  license 

MODERN  EQUIPMENT 
BEST  INSTRUCTORS 
SHORT  COURSE 

New  Federal  Arc  Set 
recently  installed 

EAST  SIDE  Y.M.C.A. 

RADIO  SCHOOL 
152  East  86th  Street,  New  York  City 


Owners  of  the  1-2  K.  W. 
13,200  high  voltage  type  report 
distances  of  460  to  900  miles. 
This  cannot  be  equalled,  using 
any  other  make  of  wireless 
transformer  for  amateurs.  Ad- 
justable power,  large  overload 
capacity  and  safety  spark  gap 
are  but  a few  of  the  many  good 
points. 

With  the  Packard  you  will  be 
leader  of  all  operators  in  your 
district. 

For  this  is  the  Tnost  pouferftd  transformer  that  can  be 
used  for  amateur  ■purposes  under  Government  regula- 
I tions. 

Write  for  our 
illustrated 
bulletin. 

Warren,  Ohio 


j ^iie\e$sTt6xts&rmeTs 


Pure  Copper  Aerial  Wire 

14  GAUGE — 2 ft.  for  One  Cent 
12  GAUGE— 80c  for  100  ft.  Roll 

0 Postage  Must  Accompany  Order 
Send  15c  for  our  big  illustrated 
Catalogue  showing  scores  of 
bargains  in  radio  apparatus. 
This  may  be  deducted  from  your 
first  order  of  $1.50  or  over. 
High  printing  costs  make  free 
distribution  impossible. 

ELECTRICAL  SPECIALTY  COMPANY 
Dept.  E,  48-50  S.  Front  St.,  Columbus,  Ohio 
Dept.  E,  20  N.  9th  St.,  Philadelphia,  Pa. 


DETAFNESS  IS  MTSFTRY 

I know  because  I was  Deaf  and  had  Head  Noises 
for  over  30  years.  My  invisible  Antiseptic  Ear 
Drums  restored  my  hearing  and  stopped  Head 
Noises,  and  will  do  it  for  you.  They  are  Tiny 
Megaphones.  Cannot  be  seen  when  worn.  Eifec-' 
I live  when  Deafness  is  caused  by  Catarrh  or  by 
f perforated.  Partially  or  Wholly  Destroyed  Natural 
Drums.  Easy  to  put  in.  easy  to  take  out.  Are 
* "Unseen  Comforts."  Inexpensive.  Writ©  for 
B'ooklet  and  my  sworn  statement  of  how  I recov* 
©red  my  bearing. 

^ A.  O,  LEONARD 

Suite  3€9»  70  Sth  Avenue  New  York  City 


SEX  BOOKS 

For  Teachers,  Students,  Physicians,  Nurses,  Jurists, 
Lawyers,  Social  Workers,  Clergymen,  Priests,  Profes- 
sional and  Advanced  Adult  Readers. 

Send  for  List 

THE  MODERN  BOOK  SOCIETY 
9 Hanson  Place.  Desk  55.  Brooklyn,  N.  Y.  City 
"Boots  for  Intelligent  PeovUf' 


and  the  isochronizing  of  the  two  stations 
and  these  are  the  most  difficult  problems 
encountered.  As  a matter  of  fact,  both 
stations  must  be  almost  perfectly  synchro- 
nized during  operation,  if  an  accurate  pho- 
tograph is  to  be  produced. 

Another  important  factor  is  the  correct 
starting  of  the  picture  upon  the  receiving 
drum.  Not  only  must  the  two  machines 
revolve  in  perfect  accord,  but  thej-  must 
begin  to  transmit  and  record  at  exactly 
the  same  spot  on  the  cylinders,  so  that  the 
component  parts  of  the  received  image  shall 
occupy  the  same  position  on  the  photo- 
graphic paper  or  film  as  they  do  on  the 
metal  print  at  the  transmitter  end.  Other- 
wise, if  the  receiving  cylinder  is  permitted 
to  revolve  slightly  before  reproduction  has 
started,  the  final  print  would  be  entirely 
misplaced;  the  bottom  part  of  the  picture 
appearing  at  the  top,  or  vice  versa,  as  the 
case  may  be,  thus  ruining  the  resultant 
illustration. 

The  practical  transmission  and  reception 
of  illustrations  thru  the  medium  of  radio 
waves  is  by  no  means  a simple  matter  and 
requires  the  use  of  most  sensitive  receiving 
instruments  as  well  as  exacting  patience  in 
adjusting  sender  and  receiver.  However, 
it  will  not  be  many  years  before  our  trans- 
oceanic radio  stations  will  devote  part  of 
their  operating  hours  to  the  reception  and 
transmission  of  photographs  to  accompany 
the  text  of  the  news  items  previously  sent. 


STATEMENT  OF  THE  OWNERSHIP,  MAN- 
AGEMENT, CIRCULATION,  etc.,  required  by 
the  Act  of  Congress  of  August  24,  1912;  of  Elec- 
trical, Experimenter,  published  monthly,  at  New 
York,  N.  Y.,  for  October  1,  1920. 

State  of  New  York,  County  of  New  York,  ss. 

Before  me,  a notary  public  in  and  for  the  State 
and  county  aforesaid,  personally  appeared  Hugo 
Gernsback,  who,  having  been  duly  sworn  accord- 
ing to  law,  deposes  and  says  that  he  is  the  Editor 
of  the  Electrical  Experimenter  and  that  the  fol- 
lowing is,  to  the  best  of  his  knowledge  and  belief, 
a true  statement  of  the  ownership,  management 
(and  if  a daily  paper,  the  circulation),  etc.,  of  the 
aforesaid  publication  for  the  date  shown  in  the 
above  caption,  required  by  the  Act  of  August  24, 
1912,  embodied  in  section  443,  Postal  Laws  and 
Regulations,  printed  on  the  reverse  of  this  form, 
to  wit; 

1.  That  the  names  and  addresses  of  the  publisher, 
editor,  managing  editor,  and  business  managers 
are:  Publisher,  Experimenter  Publishing  Co.,  233 
Fulton  St.,  New  York  City;  Editor,  Hugo  Gerns- 
back, 233  Fulton  St.,  New  York  €iity;  Managing 
Editor,  Harry  Winfield  Secor,  233  Fulton  St.,  New 
York  City;  Business  Manager,  R.  W.  DeMott, 
233  Fulton  St.,  New  York  City. 

2.  That  the  owners  are:  (Give  names  and  ad- 
dresses of  individual  owners,  or,  if  a corporation, 
give  its  name  and  the  names  and  addresses  of 
stockholders  owning  or  holding  1 per  cent  or  more 
of  the  total  amount  of  stock.)  Experimenter 
Publishing  Co.,  233  Fulton  St.,  New  York  City; 
Hugo  Gernsback,  233  Fulton  St.,  New  York  City; 
Sidney  (lernsback,  233  Fulton  St.,  New  York  City; 
Harry  Winfield  Secor,  233  Fulton  St.,  New  York 
City. 

3.  That  the  known  bondholders,  mortgagees,  and 
other  security  holders  owning  or  holding  1 per 
cent  or  more  of  total  amount  of  bonds,  mortgages, 
or  other  securities  are:  (If  there  are  none,  so 
state.)  None. 

4.  That  the  two  paragraphs  next  above,  give  the 
names  of  the  owners,  stockholders,  and  security 
holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon 
the  books  of  the  company  but  also,  in  cases  where 
the  stockholder  or  security  holder  appears  upon 
the  books  of  the  company  as  trustee  or  in  any 
other  fiduciary  relation,  the  name  of  the  person  or 
corporation  for  whom  such  trustee  is  acting,  is 
given ; also  that  the  said  two  paragraphs  contain 
statements  embracing  affiant’s  full  knowledge  and 
belief  as  to  the  circumstances  and  conditions  under 
which  stockholders  and  security  holders  who  do  not 
appear  upon  the  books  of  the  company  as  trustees, 
hold  stock  and  securities  in  a capacity  other  than 
that  of  a bona  fide  owner;  and  this  affiant  has  no 
reason  to  believe  that  any  other  person,  association, 
or  corporation  has  any  interest  direct  or  indirect 
in  the  said  stock,  bonds,  or  other  securities  than 
as  so  stated  by  him. 

H.  Gernsback. 

Sworn  to  and  subscribed  before  me  this  13th 
day  of  October,  1920. 

Beatrice  K.  Owen,  Notary  Public,  New  York 
County,  New  York;  New  York  County  No.  57; 
New  York  Register  No.  1129.  (My  commission 
expires  March  30,  1921.)  (Seal.) 


SKINDERVIKEN 
TRANSMITTER  BUTTON 

This  famous  button 
made  in  several  styles 
for  experimenters  and 
wireless  men.  Super- 
sensitive  style  for  de- 
tectiphone  work. 
Sends  piano»  violin  and  victrola  music 
thruout  the  house.  Common  battery  style 
for  wireless  telephone  and  amplifyer  use. 
Capable  of  peissing  a ^eater  amperage 
than  most  transmitteVs.  Price  with  com- 
plete  instructions  for  use  $1.00. 

MeiJianical  Stethoscope 


Price  $5.00 

Detects  knocks  and  trouble  in  all 
running  machinery.  Use  it  to  test 
the  motor  of  your  automobile.  Gar- 
ages and  Dealers  stock  up  for 
Christmas. 

Every  automobile  owner  should  have 
one.  Send  for  list  of  experimental  equip- 
menty  receivers*  ringers,  etc. 


GENERAL  SOUND 

transmission 

CORPORATION 


Room  507 
2 Rector  Street 

New  York 


MEMORIZE 
CONTINENTAL  CODE 
ALMOST  INSTANTLY 

Our  method  is  THE  short  cut. 
Successfully  used  by  thousands. 
“What  They  Say  About  It”  Free.  Master 
the  Code  and  you  overcome  the  only 
obstacle  to  quick  success. 

Chart  and  Instructions,  50  Cents 

C.  K.  DODGE 


&OX  300 


Mamaroneck*  N.  Y* 


Mail  Order 
SERVICE 


[RADIO] 

A complete  stock  and  prompt  delix'eries  is  a com- 
bination you  can’t  beat.  Any  radio  instrument 
mailed  postpaid  anywhere.  Try  our  service. 
Se7id  10  cents  for  catalog. 

KELLY  & PHILLIPS 

312  Flatbush  Ave.*  Brooklyn*  N.  Y. 


RADIO  CLUB  PINS 

Special  folder  of  designs  and  prices  in  addition 
to  regular  School  pin  catalog  free  on  request. 
Be  sure  to  see  these  new  numbers 
which  will  put  new  life  in  your  club. 

METAL  ARTS  CO. 

Dept.  12  Rochester*  N.  Y«i 


LEARN  WIRELESS 

At  the  OLDEST,  LARGEST  and  BEST  EQUIPPED 

school  of  its  kind  in  New  England.  Thousands  of 
satisfied  graduates  all  over  the  world..  Splendid 
opportunities  in  the  Merchant  Marine.  Day  and 
Evening  classes.  Start  any  Monday.  Illustrated 
Prospectus  for  the  asking. 

EASTERN  RADIO  INSTITUTE 
S99E  Boylston  St.  Boston*  Mass* 


NEW  1920 

RED  HEAD  PHONES 

We  announce  the  new  model  of  the 
famous  Red  Head  Radio  Receivers, 
greatly  improved,  3200  ohms,  $12.50 
the  pair. 

THE  NEWMAN-STERN  CO. 
Dept.  £.  E.  Cleveland,  Ohio 

Distributors  for  DeForest,  Murdock,  Signal, 
Bunnell  and  other  ^mous  lines. 


Make  yout  ©wn  ‘Wireless,*’  also  Dynamos,  Bat- 
teries, Motors,  Telegraph.  Telephone.  Lights,  Bells. 
Alarms,  Coils,  Current  Reverser,  Electric  Engines,  ©tc* 
Book  with  75  Illustrations;  by  experts  so  anyone  can 
_ UDderstand  it.  With  Catalog.  All  lOCt  3 for  2Sc  pp 
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“They  WORK 
while  you  sleep” 


Best  Laxative  for  Men, 
Women  and  Children. 
10, 25,  50c — drugstores. 


Regulate  your  digestion  so  you  ean 
eat  favorite  foods  without  fear;  of 


Indigestion 

Flatulence 

Gases 

Acidity 

Palpitation 

A few  tablets  of  Pape’s  Diapepsin 
.lorrect  acidity,  thus  regulating  the 
etomach  and  giving  almost  instant 
relief.  Large  60c  case — drugstores. 


Don’t  Wear  a Truss 


We  Guarantee 

Your  Comfort 

with  every  Brooks’  Appliance. 
New  discovery.  Wonderfui.  No 
obnoxious  springs  or  pads. 
Automatic  Air  Cushions.  Binds 
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“My  picture,”  she  said,  coolly,  “I  believe 
that  you  newspaper  people  attach  consider- 
able value  to  photos.  I had  it  ready  for 
you.” 

“But — ” I began,  to  be  checked  by  a 
gesture. 

“And  now,  Mr.  Roberts,  for  your  story.” 
She  settled  herself  comfortably  in  her 
chair.  “For  the  last  several  months — a 
couple  of  years,  to  be  more  exact — I have 
been  at  work  endeavoring  to  prove  or  dis- 
prove a theory  that  I had  formulated.  My 
work  is  about  completed,  I have  been  suc- 
cessful beyond  my  expectations,  and  I am 
ready  to  give  my  results  to  the  world.” 

I nodded  to  show  that  I was  following, 
and  awaited  further  developments. 

“You  are  thinking,  perhaps,  that  such 
matter  were  best  published  in  a medical 
journal.  Well,  undoubtedly,  they  will  de- 
vote considerable  space  to  me  in  the  near 
future.  But  the  treatment  will  be  of  such 
a technical  nature  that  to  the  man  on  the 
street  it  will  mean  nothing,  if,  indeed,  he 
gets  a glimpse  of  the  articles  at  all.  My 
work  is  of  such  a revolutionary  nature 
that  I want  every  one  to  know  of  it,  to 
realize  what  it  means  to  each  and  every  in- 
dividual, and  the  best  medium  for  such  a 
widespread  announcement  is  the  daily 
press.  I selected  your  paper  as  a starter. 
You  will  have  what  you  call  a scoop.” 

“Good  night!”  I thought,  “our  promising 
story  dwindles  to  a doctor  seeking  sen- 
sational advertising  for  a pet  cure.  Some 
nerve!  Wow!” 

Then  she  puts  over  the  knock-out 
punch.  “I  have  conquered  death,”  she  said, 
quietly,  coolly,  confidently. 

Believe  me,  I sat  up  quickly  and  began 
to  look  her  over,  hard,  a fact  that  did  not 
escape  her  keen  eyes. 

“I  am  not  insane,  Mr.  Roberts,  nor  am 
I addicted  to  drugs  or  intoxicants.  That 
statement  startles  you,  of  course,  but  can 
you  think  of  any  good  reason  why  death 
should  not  be  conquered,  just  as  typhoid, 
for  instance,  has  been  mastered?” 

I had  no  ready  answer  for  that,  but  I 
was  far  from  ready  to  believe  her  state- 
ment. “The  thing  is  impossible.  Doctor,” 
I blurted.  “You  can  make  temporary  re- 
pairs, and  all  that,  but  we  all  must  die, 
and—” 

“We  always  will,”  she  finished,  taking 
the  words  out  of  my  mouth.  “Yes,  Mr. 
Roberts,  that  has  been  a foregone  con- 
clusion for  ages,  and  for  that  reason  more 
than  any  other,  I suppose,  few  have  ever 
dared  tackle  the  problem  of  beating  back 
the  ancient  enemy.  Nevertheless,  I say  to 
you  now  that  very  few  of  us  need  die.  What 
is  more,  I am  prepared  to  prove  my  words. 
Do  you  think  that  this  will  make  sen- 
sational enough  reading  for  your  sub- 
scribers ?” 

“If  there  was  the  remotest  possibility  of 
this  thing  being  accomplished  — or  ac- 
complishable, for  that  matter,”  I said, 
slowly,  “it  would  be  the  story  of  the  ages. 
The  entire  front  page  would  be  none  too 
much  space  to  devote  to  the  subject.  But — ” 

A mischievous  gleam  twinkled  in  her 
eyes.  “I’ll  wager  your  Christian  name  is 
Thomas,  Mr.  Roberts,”  she  laughed. 

“What?”  I asked,  amazed,  and  then, 
catching  her  mood,  I laughed  too.  “No, 
it’s  not,”  I retorted,  “but  I was  born  in 
Hannibal.” 

“Well,”  she  replied,  growing  grave 
again,  “I’ll  demonstrate,  Missourian.  Get 
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your  note-book,  and  I’ll  give  you  an  out- 
line.” 

Undecided  as  to  whether  I was  up 
against  mania,  colossal  nerve,  or  a practical 
joke,  I complied,  my  mind  striving  des- 
perately to  read  this  riddle.  I was  getting  , 
a sensation  all  right.  .t... 

She  leaned  back,  rocking  gently  in  the 
swivel-chair,  placed  her  linger  tips  together, 
and  began  to  speak,  rather  dreamily. 

“Barring  accident,  of  course,  which  is  an 
artificial  form  of  demise,  due  largely  to 
our  clumsy  man-made  mechanical  con- 
trivances, what  is  the  primary  cause  of 
death?” 

Sharpening  my  pencil,  I replied  rather 
flippantly,  and  certainly  without  any 
thought,  “The  heart  ceasing  to  beat.” 

“Exactly,”  she  cried,  rousing.  JTlie  heart 
stops  beating ! That  is  the  only  cause  of 
death.  There  maj-  be  any  number  of 
things,  and  numberless  combinations  of 
things,  wliich  act  to  produce  this  effect. 
But  they  are  only  instrumentalities.  They 
are  merely  means  to  an  end.  There  is  no 
death  until  the  heart  ceases  to  function. 
Even  if  death  be  due  to  violence,  this  is 
true.  You  admit  this?” 

^Certainly,”  I answered,  readil}^  “it  is 
obvious.” 

“Very  well.  Then,  if  you  are  logical, 
you  will  admit  also  that  we  have  only  to 
find  some  means  to  prevent  the  heart  from 
ceasing  its  working,  and  we  have  defeated 
death  and  dissolution.” 

“But — ,”  I began,  feeling  that  I had  no 
adequate  answer,  yet  with  some  big  objec- 
tion struggling  wdthin  me  for  utterance. 

“What  you  are  going  to  say,”  she  in- 
terrupted, “whatever  form  it  takes,  will 
simply  amount  to  stating  the  fact  that 
heretofore  nothing  has  been  found  that  will 
prevent  the  heart  from  stopping.  That  is 
true.  But  it  is  equally  true  that  prior  to 
the  demonstration  of  the  Wrights,  no 
means  had  been  found  to  sustain  a machine 
heavier  than  air  in  flight.  And  that  prior 
to  Hertz’s  discoveries  no  means  had  been 
found  to  hurl  energy  thru  miles  of  space 
with  no  tangible  medium  to  aid  the 
passage.  And  that,  so  far,  no  way  has  been 
found  to  bridge  the  void  between  planets. 
It  does  not  say  that  in  the  first  instances  it 
was  not  found,  nor  that  in  the  last  that  it 
will  not  be  found.  It  seems  incredible,  as 
the  others  seemed  incredible.  In  the  light 
of  what  has  already  been  accomplished, 
does  not  the  future  hold  promise  of 
things  even  more  unbelievable  than  the 
statement  that  I have  made  to  you  this 
evening?” 

“It  at  least  earns  for  you  a further 
hearing,”  I conceded,  gracefully. 

"Well,”  she  resumed,  “that  was  the 
theory  upon  which  I began  work.  Realiz- 
ing that  death  was  a simple  thing,  depending 
only  on  that  one  condition,  I began  my 
quest  for  the  cause  of  that  condition,  dis- 
regarding altogether  the  thousand  and  one 
forms  in  which  the  approach  of  the  phe- 
nomenon heralded  itself. 

“After  some  research,  I formulated  the 
working  hypothesis  that  the  heart  was 
overpowered  by  one  thing  only,  and  I then 
began  a quest  for  an  active  principle, 
whose  presence  in  some  quantity  in  the 
heart  would  cause  it  to  cease  its  beating.” 

I ventured  a question.  “Why  just  one 
cause?”  I queried.  “I  am  not  up  in  these 
lines,  but  it  seems  to  me  that  it  might  be 
stopt  by  any  one  of  a dozen  causes.  In 
the  case  of  old  age,  for  instance,  it  might 
just  simply  wear  out.” 

“That  same  statement  has  been  made  by 
many  a medical  man,”  she  answered,  “but 
I invite  you  to  consider  a very  significant 
fact.  Regardless  of  the  cause  of  death,  the 
heart  undergoes  no  material  change.  It 
simply  stops,  that’s  all.  It  does  not  shrink. 
It  does  not  disintegrate.  It  does  not 
cliange  its  form.  A shoe,  for  a concrete 
instance,  in  wearing  out  shows  visible  signs 
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jj  of  the  process.  A limb,  becoming  paralyzed 
ji  or  useless,  shrivels.  In  nearly  everything 
II  which  is  reaching  the  end  of  its  usefulness 
we  find  the  evidence  of  change.  Not  so  the 
!'  heart.  There  is  only  one  thing  of  which  I 
l!  can  think,  off-hand,  which  does  not  suffer 
!|  to^a  great  extent  physical  changes  in  reach- 
ii  ing  the  end  of  its  string.”; 

J “And  that  is — ” I asked,  interested 

I deeply. 

I “A  battery,  more  particularly  a dry  cell. 

||  If|  we  disregard  the  attack  on  the  zinc  ele- 
I ment,  which  is  not  so  great,  we  find  that  its 
« end  is  brought  about  for  the  reason  that 
I chemical  reactions  liave  taken  place — it  has 
j polarized.  I conducted  my  search  for 

something  that  would — in  effect — polarize 
I the  heart.” 

j I looked  up  from  my  scribbling,  struck 

I by  a thought  which  I hastened  to  voice. 
“Seems  to  me  that  in  school  we  used  to  get 
a lot  of  stuff  about  anabolism  and  catabol- 
I ism,  and  that  sort  of  thing.  I’m  hazy  on 
I it  at  the  present,  but  if  I remember  rightly 
the  gist  of  it  was  that  when  the  destructive 
j process  began  to  work  faster  than  the  con- 
i structive  forces,  the  victim  presented  a 
pleasing  aspect  to  the  family  undertaker.” 
Undaunted  by  my  feeble  attempt  at 
humor,  she  countered.  “Quite  true,  but 
the  fact  overlooked  by  many  is  that  the 
destructive  process  cannot  begin  until  the 
heart  starts  to  waver  under  the  first  attack 
of  this  virulent  principle  of  which  I 
spoke.  So  long  as  the  organ  is  functioning 
normally,  construction  keeps  easily  ahead 
of  destruction.  But  at  the  first  indication 
that  the  reverse  is  true,  you  may  rest 
assured  that  there  is  beginning  to  collect 
within  the  heart  this  principle  which  I 
succeeded  in  isolating. 

“Which  brings  us  to  the  point.  / did 
succeed  in  isolating  it.  Let  me  show  you.” 
She  swung  to  the  desk  again,  to  face 
about  again  with  a half-ounce  phial  in  her 
hand.  She  held  it  up  to  the  light.  It  was 
of  a peculiar,  sickly  green  hue,  and  as  the 
level  of  the  fluid  changed  as  she  shifted 
the  phial,  I noted  that  it  stuck  to  the  sides 
of  the  bottle  in  oily  drops. 

“What  is  that  stuff?”  I asked,  regarding 
it  disapprovingly.  It  was,  for  some  reason, 
repugnant. 

“I  have  not  given  it  a name  as  yet,”  she 
said,  calmly.  “But  let  me  tell  you  this.  All 
known  poisons  pale  into  insignificance  in 
comparison  to  this.  In  fact,  it  is  the  real 
active  principle  in  every  poison.  A poison 
is  only  a poison  because  it  contains  this 
principle  in  sufficient  proportion  to  com- 
pletely polarise  the  heart,  if  I may  use  that 
expression. 

“Further,  I have  made  exhaustive  tests 
of  its  power.  I was  amazed  at  the  truly 
minute  quantity  of  this  liquid  which  would 
produce  death.  Science  has  found  ways  to 
measure  the  infinitely  small,  but  I had  to 
devise  several  entirely  new  instruments  to 
measure  the  dose  necessary  for  fatal 
results.  There  is  enough  in  this  bottle  to 
wipe  out  a nation.” 

“For  Heaven’s  sake,”  I gasped,  “what  is 
a lethal  dose  of  that  stuff?” 

“As  nearly  as  I can  tell  you,  an  atom 
and  a half,"  she  replied. 

“An  atom  and  a half,”  I echoed.  “That 
would  be  small,  wouldn’t  it?” 

She  smiled.  “Quite,”  she  said,  dryly. 
“To  resume,  and  to  be  brief,  my  next 
logical  step  was  to  find  an  antidote  for  this 
terrible  poison  that  I had  discovered.  This 
I have  done.  And  that  is  why  I sent  for 
you.  I am  prepared  to  demonstrate  that 
I have  an  antidote  for  death  itself.  Let  me 
give  you  a convincing  demonstration.” 
From  under  the  desk  she  brought  to 
light  a small  cage,  and  a series  of  squeals 
betrayed  the  fact  that  it  contained  some 
living  animals.  In  a moment  these  proved 
to  be  white  rats. 
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Coolly  she  went  about  her  preparations. 
An  ordinary  hypodermic  syringe  was  pro- 
duced, and  a tumbler  of  a liquid  which 
may  have  been,  and  probably  was,  water. 
Uncorking  the  terrible  green  bottle,  she 
seemed  to  me  to  merely  waive  it  over  the 
tumbler.  Certainly  there  was  no  per- 
ceptible coloring  of  the  fluid.  The  amount 
added  had  indeed  been  minute.  From  the 
tumbler  she  filled  her  syringe.  Deftly  she 
drew  one  of  the  rats  from  the  cage,  and 
quickly  administered  the  injection. 

For  an  instant  the  rat  seemed  to  sit 
motionless  on  the  desk-top.  Then  -a  con- 
vulsive shiver  shook  its  frame,  and  it 
seemed  to  stiffen  imperceptibly. 

“Dead !”  said  Doctor  Weeks,  glancing  at 
me  significantly.  “Heart  failure.” 

From  a pigeon-hole  of  the  desk  she 
drew  a second  phial,  this  time  filled  with 
a black  solution.  “The  antidote,”  she  said. 

Another  rat  was  drawn  squirming  from 
its  cage.  Holding  and  soothing  it,  she 
faced  me.  “And  now,  Mr.  Roberts,”  she 
said,  “you  will  see  how  completely  my  anti- 
dote overcomes  the  Master  Poison.  I pro- 
pose to  inoculate  this  rat  with  the  same 
syringe  that  caused  the  death  of  the  first 
one.  We  will  even  let  apparent  death 
ensue.  Then  we  will  use  the  antidote. 
Watch  closely,  please.” 

I bent  forward,  tensely,  in  my  chair.  The 
deadly  hypodermic  was  administered. 
Doctor  Weeks  placed  the  syringe  upon  the 
desk-top,  and  gazed  down  quizzically  as 
the  second  rat  gave  the  convulsive  move- 
ment that  had  marked  the  passing  of  his 
predecessor. 

“And  now — ” she  cried,  seizing  a fresh 
syringe  and  the  antidote  bottle,  lean- 
ing forward  to  give  the  saving  injec- 
tion. It  was  never  given.  There  arose  a 
terrible  hoarse  cry.  She  jerked  erect,  the 
antidote  phial  and  syringe  crashing  from 
her  hand.  I shall  never  forget  the  im- 
ploring look  she  gave  me  in  that  brief 
second,  never.  Instantly  I realized  what 
had  happened.  She  had  lunged  forward 
and  struck  that  impregnated  needle  with 
her  bare  arm.  And  as  I struggled  to  my 
feet  she  crumpled  to  the  rug. 

In  her  fall,  the  uncorked  antidote  bottle 
which  she  held  in  one  hand,  and  which 
might  have  saved  her,  had  emptied  on  the 
rug,  spilling  every  drop  of  the  precious 
liquid. 

I called  loudly  for  her  servant  stooping 
frantically  over  her.  The  servant  rushed 
into  the  room.  “Telephone  for  the  near- 
est doctor,”  I ordered,  “and  tell  him  to 
come  quickly!” 

All  my  efforts  to  revive  her  were  in 
vain.  I bethought  me  of  the  antidote. 
Quickly,  desperately,  I picked  up  the  phial 
from  the  floor  where  it  had  fallen.  It  was 
empty,  every  drop  having  been  absorbed  by 
the  rug. 

I continued  my  efforts  until  the  sum- 
moned physician  arrived.  He  bent  over 
the  prostrate  form,  an  exploratory  hand 
seeking  the  breast.  Finally  he  straightened 
up  with  the  customary  deprecatory  shrug 
of  the  medical  man  faced  by  a hopeless 
task.  “Heart  failure,”  he  said,  briefly. 

Sorrowfully  I carried  my  tale  back  to 
the  city  editor.  We  couldn’t  use  it,  of 
course.  But  now,  a year  later,  it  dawns  on 
me  that  possibly  some  other  medical 
student  might  attempt  the  search  again— 
that  is,  if  he  thinks  Doctor  Weeks  was  sane. 


MAKING  THE  SAFFIRE  BLUSH. 

The  existence  of  the  electric  furnace 
makes  it  possible  to  create  diamonds  that 
are  the  veritable  stone,  and  to  fuse  chip- 
pings  and  fragments  of  ruby  into  one  com- 
plete jewel.  Now  arrives  a report  that  with 
the  aid  of  radium  successful  transforma- 
tions have  been  made  in  the  appearance,  if 
not  ill  the  nature,  of  certain  precious  stones. 
A safffre,  it  is  said,  has  been  turned  into  a 
glorious  ruby  by  long  exposure  to  the  ef- 
fect of  radium. 
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Order  of  Activity  of  the  Metals:  Chemists 
arrange  the  metals  according  to  their  rela- 
tive degrees  of  activity.  The  order  is  such 
that  any  metal  in  this  table  will  replace 
from  its  solution  any  metal  that  follows  it 
and  will  itself  be  replaced  from  solution 
by  any  metal  that  precedes  it.  This  chemical 
fact  is  stated  in  another  way  as  follows : 
Any  meal  in  the  table  is  negative  with 
respect  to  any  metal  that  follows  it  and 
positive  with  respect  to  any  metal  that  pre- 
cedes it.  Very  important  chemical  facts 
result  from  this  simple  relationship. 

Replacement  of  one  Metal  by  another: 
In  separate  test  tubes  place  solutions  of 
lead  nitrat,  copper  sulfate,  silver  nitrat  and 
mercury  nitrat.  Label  the  test  tubes  so  that 
you  will  be  able  to  identify  them  and  drop 
into  each  a strip  of  sheet  zinc  about  10  cm. 
long  and  1 cm.  wide. 

fn  another  set  of  test  tubes  containing 
solutions  of  lead  nitrat,  silver  nitrat,  zinc 
nitrat  and  mercury  nitrat  place  strips  of 
copper. 

Allow  these  test  tubes  to  stand  undis- 
turbed for  about  fifteen  minutes.  Then  ob- 
serve what  has  happened.  In  the  first  set 
of  test  tubes  there  seems  to  be  a deposit  in 
each  case  except  that  of  the  mercury.  But 
remove  the  zinc  strip  from  the  mercury 
solution  and  rub  it.  It  immediately  assumes 
a bright  silvery  lustre.  Break  the  zinc  strip 
and,  unlike  the  original  zinc,  yon  will  find 
it  very  brittle  and  the  bright  lustre  seems 
to  extend  clear  thru  the  metal.  The  zinc 
has  replaced  the  mercury  in  the  solution 
and  since  mercury  amalgamates  with  many 
metals  it  has  penetrated  the  zinc  and  alloyed 
with  it. 

If  allowed  to  stand  the  copper  sulfate  so- 
lution will  lose  its  blue  color  because  all 
of  the  copper  will  have  been  driven  from 
solution.  The  lead  appears  as  a spongy 
grayish  deposit,  while  the  silver  has  a very 
peculiar  appearance  totally  unlike  the  famil- 
iar white  metal.  If  the  strip  of  copper 
placed  in  the  silver  nitrat  is  allowed  to  re- 
main for  some  time,  a distinct  bluish  tinge 
will  be  seen  upon  looking  down  into  the  test 
tube  showing  that  the  copper  has  gone  into 
solution.  Remove  this  strip  of  copper  and 
carefully  scrape  off  some  of  the  spongy 
deposit.  Place  it  on  a square  of  glass  and 
rub  it  with  the  end  of  a glass  rod.  The 
bright  white  lustre  of  silver  will  at  once 
appear. 

In  will  be  noted  that,  altho  zinc  replaces 
copper,  the  copper  does  not  replace  zinc. 

Applications  of  the  above  Facts:  Because 
zinc  is  negative  with  respect  to  copper  we 
use  these  two  metals  in  the  making  of 
electric  cells.  If  strips  of  zinc  and  copper 
are  placed  in  a solution  of  dilute  sulfuric 
acid  and  connected  in  external  circuit,  the 
zinc  having  greater  activity  than  copper 
goes  into  solution,  driving  positive  hydro- 
gen ions  over  to  the  copper  and  causing  it 
to  become  positively  charged  while  the  zinc 
itself  remains  negatively  charged. 

Local  action  in  a cell  is  caused  from  the 
fact  that  zinc  is  negative  with  respect  to  the 
little  impurities  of  carbon  that  it  contains, 
and  therefore  a multitude  of  tiny  electric 
cells  are  set  up  over  the  surface  of  the  zinc, 
causing  it  to  go  into  solution.  Copper  is 
electro-positive  with  respect  to  iron  and 
therefore  copper  rivets  cannot  be  used  on 
iron  sheeting,  especially  if  it  is  to  be  used 
in  salt  water.  If  they  are  the  iron  will 
immediately  be  eaten  away. 

Zinc  is  an  excellent  coating  for  iron  be- 
cause, being  negative  with  respect  to  it, 
the  zinc  must  oxidize  entirely  away  before 
any  of  the  iron  will  rust._  And  since  zinc 
oxidizes  very  slowly  the  iron  is  preserved 
for  a long  time. 
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“Every  hour  I gpent  on  my  L C.  S. 
Course  has  been  worth  $95  to  me ! My 
position,  my  $5,000  a year  income,  my 
home,  my  family’s  happiness — I owe  it  all 
to  my  spare  time  training  with  the  Inter- 
national Correspondence  Schools !” 

Every  mail  brings  letters  from  some  of 
the  two  million  I.  C.  S.  students  telling 
of  promotions  or  increases  in  salary  as 
the  rewards  of  spare  time  study. 

What  are  you  doing  with  the  hours  after  sup* 
per?  Can  you  afford  to  let  them  slip  by  unim* 
proved  when  you  can  easily  make  them  mean  so 
much?  One  nour  a day  spent  with  the  I.  C.  S. 
will  prepare  you  for  the  position  you  want  in  the 
work  you  like  best.  Yes,  it  will  1 Put  it  up  to  ui 
to  prove  it.  Mark  and  mail  this  coupon  now  i 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  61 73-B  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I cm  qualify  for  tho 
position,  or  in  the  subject,  before  which  I mark  X« 
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Opportunity  Ad-lets 


You  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive 
specials  of  the  month. 

Advertisements  in  this  section  ten  cents  a word  for  each  insertion.  Name  and  address  must  be  included  at  the  above  rate.  Cash  should 
accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency.  No  advertisement  for  less  than  10  words  accepted. 

Ten  per  cent,  discount  for  6 issues,  20  per  cent,  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted.' 
Advertisements  for  the  February  issue  must  reach  us  not  later  than  December  22. 

The  Circulation  of  Science  and  Invention  is  over  140,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  236  Fulton  Street,  New  York  City,  N.  Y. 


Auto  Accessories 


Battery  charger  for  garage  or  service  station. 
Terms  if  desired.  HB  Company,  Troy,  Ohio. 

Autoists.  “Saviorgas"  made  at  home.  More 
power.  Less  carbon.  Recipe  10c.  Hawthorne 
Recipe  Co.,  Roslyn,  Wash. 

Tire  Agents.  Exclusive  representatives  to  use 
and  sell  the  new  Mellinger  Extra-Ply  Tires.  (No 
seconds.)  Guarantee  Bond  8.000  miles.  ■ Whole- 
sale prices.  Sample  sections  furnished.  Mellinger 
Tire  Co.,  980  O k,  Kansas  City,  Mo. 

Auto  Motor  Supplies — Buick,  Michigan,  Stod- 
dard-Dayton,  Cadillac-Overland,  E.  M.  P.  Con- 
tinental and  Buda  Motors,  all  types,  850  each  and 
up.  Special  high-tension,  2 and  4 cylinder  magnetos 
$9.50  each.  Electric  and  gas  head  lamps,  coils,  car- 
buretors, air  compressors,  generators,  starters,  etc. 
Write  for  catalog.  Address  Motor  Sales  Dept.  (12), 
West  End,  Pittsburgh,  Pa. 

Save  money  on  accessories.  Any  kind.  We 
wholesale  to  consumers.  25%  less  than  retail.  Write 
your  wants  and  get  our  prices.  Guaranteed  Auto 
Parts  Co.,  105  W.  Monroe,  Chicago,  111. 

Blueprints.  Automobile  Armatures.  See  ad 
under  “Electrical.”  Charles  Chittenden. 

Fords  start  easy  in  cold  weather.  Will  run  34 
miles  per  gallon  on  cheapest  gasoline  or  half  kerosene, 
using  our  1920  carburetors.  Increased  power;  styles 
for  all  motors;  can  attach  them  yourself.  Big  profits 
to  agents;  money  back  guarantee;  30  days  trial;  Air 
Friction  Carburetor  Co.,  1511  Madison  St.,  Dayton, 
Ohio. 
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Motor  Engines  and  Dynamos 


Small  motors  and  generators:  ^ hp.  AC  S26.50; 
^2  hp.,  S38.50;  % hp.  AC  $67.50.  Battery  charging 
sets ; charging  lighting  and  moving  picture  arc 
generators;  motors  for  all  phases  of  current.  Prompt 
delivery;  wholesale  prices.  Write  for  late  catalog. 
Address  Motor  Sales  Dept.  (12),  West  End,  Pitts- 
burgh, Pa. 

Motors,  generators,  battery  chargers,  prompt 
deliveries.  Easy  terms.  Write  Hobartsons,  Troy, 
Ohio. 
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Motorcycles — Bicycles 


$25.00  Up,  guaranteed  rebuilt  motorcycles,  Hen- 
derson, Excelsior,  Indian,  Harley-Davidson.  Bicycles 
$5.00  up.  Tires  and  accessories  at  wholesale.  Illus- 
trated Bulletin  A free.  Ash  Motor  Corporation,  162 
N.  Clinton  Ave.,  Rochester,  N.  Y. 
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Aeronautics 


Blueprints.  Most  elaborate  sets  of  prints  ever 
published  for  building  a Ford  or  motorcycle  motored 
biplane.  Ford  consists  of  36  large  sheets,  motorcycle 
28  sheets,  all  chuck  full  of  valuable  details  designed 
by  America’s  Oldest  and  best  Aeronautical  Engineers. 
Price,  either  set  $20.00,  Send  $5.00,  balance  after 
you  are  convinced.  Heath  Airplane  Co.,  Chicago. 

Boys  make  a model  aeroplane  that  will  fly.  Easily 
made  at  small  cost.  Write  for  circular.  Aero  Shop, 
658 Hurlbut  Ave.,  Detroit,  Michigan. 

Heath  Propellers  represent  the  most  efficient 
method  for  all  Aerial  drive.  Each  propeller  indi- 
vidually designed  for  the  particular  work  to  be  done, 
as  laid  out  by  America’s  Oldest  Aeronautical  en- 
gineers. Propeller  Catalog  4c.  Heath  Airplane  Co., 
Chicago. 

Propellers  for  aeroplane  propulsion,  small  pro- 
pellers for  motorcycle  driven  snow  and  ice  sleds,  road 
speedsters  and  hydroplanes.  5 ft.  diameter  $12, 
others  in  proportion.  Plub  mountings,  bearings, 
sprockets,  j nd  countershafts  complete.  Have  fuU 
scale  blue  prints  for  building  Ford  and  Motorcycle 
driven  sleighs.  Crawford  Motor  and  Aeroplane 
Mfgr.,  142  South  Rampart  St.,  New  Orleans,  La. 

Heath  Airiflane  Co.’s  “Supply  Catalog’’  is  the  most 
complete  booklet  ever  published  on  aeronautical 
needs.  15c  in  stamps.  Get  our  pamphlet  on  Ford 
and  Motorcycle  engine-driven  airplane,  4c.  Heath 
Airplane  Co.,  Chicago. 

Aviation»»Motor  30“40  HP,  2 cyl.  opposed  air 
cooled,  weight  128  lbs.  ideal  motor  for  light  aero- 
planes, motor  sleds,  wind  wagons,  hydroplanes,  etc. 
Price  only  $325,  complete  with  propeller  ready  to  run. 
Aircraft  Inc.,  338  Coney  Island  Ave..  Brooklyn,  N.  Y. 


Short  Stories,  Manuscripts  Wanted 

Earn  $25  Weekly,  Spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 

tails  free.  Press  Syndicate.  566  St.  Louis,  Mo. 

Short  Stories,  poems,  plays,  etc.,  are  wanted  for 
publication.  Literary  Bureau,  165  Hannibal, 
Missouri. 
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Stamping  Names 


Make  $19  a hundred  stamping  names  on  key- 
checks.  Send  25c.  for  sample  and  particulars. 
Ex  Key.tag  Co.,  Cohoes.  N.  Y. 
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Agents  Wanted 


Earn  $2.00  an  hour.  Cleaning,  renovating  and 
refinishing  old  floors.  Complete  instructions  and 
formulas.  Price  $1.00.  C.C.  Box  775,  Chicago,  111. 

Agents.  Big  returns,  fast  office  seller;  particulars 
and  samples  free.  One  Dip  Pen  Co.,  12  Daily  Record 
Bldg.,  Baltimore,  Md. 

Agents  make  big  money  because  sales  may  be 
made  in  every  home.  Our  modern  aids  to  home 
sanitation  have  an  appeal  that  cannot  be  resisted. 
A brush,  mop  or  duster  for  every  need.  Liberal 
commissions  and  good  territory.  North  Ridge 
Brush  Company,  127  Clark  St.,  Freeport,  111. 

Make  and  sell  your  own  goods.  Formulas  by  Ex- 
pert Chemists.  Manufacturing  Processes  and  Trade 
Secrets.  Write  for  Formula  Catalog.  Chapin  Mystic 
Company,  Washington,  D.  C. 

$6000.00  a year  is  your  profit  from  4 sales  a day. 
Davidson  sold  96  one  week.  No  experience  needed. 
The  Aladdin  light  is  a sensation  wherever  introduced. 
5 times  as  bright  as  electric.  Won  Gold  Metal. 
Farmers  have  the  money,  they  need  this  light  and  9 
out  of  10  will  buy.  Also  big  opportunity  in  small 
towns  and  suburbs.  Excellent  spare  time  and  evening 
seller.  No  capital  required.  Sample  on  free  trial. 
Write  for  agency  proposition  while  territory  still  open. 
Mantle  Lamp  Company,  507  Aladdin  Bldg.,  Chicago. 

Agents — $40=$  100  week;  free  samples;  gold  sign 
letters;  anyone  can  put  on  store  windows;  big 
demand;  liberal  offer  to  general  agents.  Metallic 
Letter  Co.,  433-Z,  N.  Clark,  Chicago. 

Agents.  Sell  our  accident  and  sickness  policies 
in  your  spare  time.  Pay  $5,000  death.  $25  weekly 
benefit.  Premium  $10  yearly.  Permanent  income 
from  renewals.  Easy  seller.  Liberal  commissions. 
Insurance  Co.,  Dept.  N-3,  Newark,  N.  J. 

Agents — Our  soap  and  toilet  artiple  plan  is  a 
wonder;  get  our  free  sample  case  offer.  Ho-Ro-(3o., 
138  Locust,  St.  Louis. 

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.  Gunmetal  Co.,  Avenue  D,  Decatur,  111. 

Men,  get  into  the  wonderful  tailoring  agency 
business,  big  profits  taking  orders  and  your  own 
clothes  free.  We  furnish  fine  sample  outfit  and  every- 
thing free.  No  experience  needed.  Write  today. 
Banner  Tailoring  Co.,  Dept.  759,  C)hicago. 

350,0  profit.  Quick  Seller,  Klean-Rite  Magic 
Washing  Compound.  Washes  clothes  without  rub- 
bing. Sells  2oc.  You  make  19c.  Samples  free. 
Bestever  Products  Co.,  3253-E,  Belleplaine,  Chicago. 

Insyde  Tyres,  inner  armor  for  automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs; quickly  applied;  cost  little;  demand  tremendous; 
profits  unlimited.  Details  free.  American  Auto- 
mobile Accessories  Co.,  Dept.  T-1992,  Cincinnati, 
Ohio. 


Big  money  and  fast  sales.  Every  owner  buys 
gold  initials  for  his  auto.  You  charge  $1.50;  make 
$1.35.  Ten  orders  daily  easy.  Write  for  particulars 
and  free  samples.  American  Monogram  Co.,  Dept. 
71,  East  Orange,  N.  J. 

Agents  wanted  to  sell  hosiery.  Everybody  wears. 
Samples  and  instructions  free.  Hosiery  House, 
Tappan,  N.  Y. 

Agents  go  into  permanent  business.  No  capital 
required.  Should  net  $2500  to  $5000  first  year. 
Guaranteed  products  needed  in  every  home.  Repeat 
sales — big  profits.  Old  established  concern  whose 
products  are  known  everywhere.  Many  make  sales 
of  $40  to  $75  per  day.  Practical  sales  helps,  adver- 
tising matter  furnished.  Sample  outfit  free.  Write 
today.  W.  T.  Rawleigh  Co.,  309  Liberty  St., 
Freeport,  111. 


Help  Wanted 


Men,  get  into  the  wonderful  tailoring  agency 
business,  big  profits  taking  orders  and  your  own 
clothes  free.  We  furnish  fine  sample  outfit  and  every- 
thing free.  No  experience  needed.  Write  today. 
Banner  Tailoring  Co.,  Dept.  760,  Chicago. 

You  are  wanted  as  U.  S.  Government  Postal 
Clerks.  $135-$195  month.  Men— women  over  17. 
List  positions  open — free.  Franklin  Institute,  Dept. 
E 25,  Rochester,  N.  Y. 

Wanted,  bright  young  men  desirous  of  getting 
into  aeroplane  work.  Good  future;  advancement 
monthly  $2.00  per  day  while  learning.  Heath 
Airplane  Co.,  Chicago. 

Money  In  Mirrors.  Tells  how  to  cash  in  big.  All 
or  spare  time  making  and  resilvering  mirrors.  Our 
formula  best  on  market.  Booklet  free.  Wear 
Mirror  Works,  Excelsior  Springs,  Missouri. 

Wanted.  Picture  play  writers.  Big  pay.  Ex- 
perience unnecessary.  Best  course  how  to  write  and 
sell  plays.  Prepaid  $1.00.  Address  Studios,  856 
Carpenter  Ave.,  Oak  Park,  111. 

Stop  daily  grind.  Start  silvering  mirrors,  auto 
headlights,  tableware,  etc.  Plans  free.  Clarence 
Sprinkle,  Dept.  48,  Marion,  Indiana. 

Firemen,  Brakemen,  Baggagemen,  $140-$200, 
Colored  porters  by  railroads  everywhere.  Experience 
unnecessary.  897  Ry.  Bureau,  East  St.  Louis,  111. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.  Press  Syndicate,  5665  St.  Louis,  Mo. 

Men — Boys.  Become  Automobile  experts.  $45 
week.  Learn  while  earning.  Write  Franklin  In- 
stitute, Dept.  E806,  Rochester,  N.  Y. 

Men  Wanted.  I want  a few  men  to  train  as 
draftsmen.  Experience  not  necessary.  Draftsmen 
earn  $150  to  $300  per  month  and  more.  Big  demand. 
Splendid  opportunities.  Learn  quickly  at  home.  Let 
me  send  you  Free  Lesson.  No  charge.  Address: 
Charles  W.  Morey,  Director,  2278  Chicago  Tech. 
Bldg.,  Chicago,  111. 

Be  a Mirror  Expert.  $3  to  10  a day;  spare  time 
home  at  first;  no  capital;  we  train,  start  yOu  making 
and  silvering  mirrors  French  method.  Free  Pro- 
spectus. W.  R.  Derr,  Pres.,  579  Decatur  Street, 
Brooklyn,  N.  Y. 

Get  a Business  College  Course  at  Home.  Pre- 
pare to  earn  $100  to  $200  month.  Graduates  placed 
in  good  positions.  Details  free.  Brown’s  Home 
Study  School,  310-R,  Peoria,  111. 

Detectives  earn  big  money.  Excellent  oppor- 
tunity. Travel.  Great  demand  everywhere.  Ex- 
perience unnecessary.  Particulars  free.  Write, 
American  Detective  System,  1968  Broadway,  N.  Y. 

Be  a Detective.  Travel  and  earn  big  money. 
Learn  this  fascinating  profession  by  home  study. 
Particulars  free.  Write  American  School  of  Crimino- 
logy, Dept.  B,  Detroit,  Mich. 

Armature  Winders  make  big  money.  We  will 
train  you  for  this  interesting  profession  in  3 to  6 
months,  and  will  find  you  a good  paying  job  while  you 
are  learning,  so  that  you  can  earn  your  way.  Write 
for  special  proposition.  State  age  and  education. 
School  of  Engineering,  Dept.  R-32,  373  Broadway, 
Milwaukee,  Wis 
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American  Made  Toys 


An  opportunity  for  Home  Workers  on  small 
scale  and  manufacturers  on  large  scale  to  make 
American  Metal  Toys.  Army,  navy,  machine  guns, 
cannons,  warships,  Indians,  cowboys,  wild  animals, 
whistles,  bird-whistles,  religious  designs  and  other 
toys  and  novelties.  Greatest  chance  for  industrious 
people  to  have  an  independent  business.  Enormous 
demand  for  cheap  toys  offers  unlimited  field  and 
great  future  all  over  United  States  and  foreign 
countries.  Experience  or  tools  not  necessary. 
Hundreds  and  more  made  complete  per  hour.  Cast- 
ing forms,  complete  outfit  from  $3  up.  ^ We  buy 
these  goods,  paying  fixed  prices.  Attractive  prices 
offered  for  painted  goods.  A strictly  business  prop- 
osition. No  one  need  apply  unless  he  means  busi- 
ness. Booklet  and  information  furnished  free.  We 
have  no  sales  agents  and  we  warn  against  worthless 
and  cheap  imitations.  Toy  Soldier  Manufacturing 
Co.,  32  Union  Square,  New  York. 
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IN  the  old  days  of  the  X-ray,  when  in- 
duction-coils were  used  before  , the 
advent  of  the  modern  high  powered 
machines,  which  invariably  use  alter- 
nating current  high-voltage  transform- 
ers instead  of  such  induction  coils,  there 
was  very  little  chance  of  a patient  being 


ball  to  his  head  with  only  a momentary, 
altho  severe  shocking  effect. 

Recently  a patient  was  electrocuted  in  the 
office  of  a physician  at  Newark,  N.  J.,  while 
the  physician’s  son-in-law,  who  claimed  to 
be  an  expert  in  the  operation  of  the  X-ray 
machine,  was  in  the  act  of  taking  skiagraphs 


ploying  a system  of  mirrors.  The  first  or 
viewing  mirror,  is  placed  directly  over  the 
patient,  so  that  the  X-ray  operative  can 
at  all  times  note  just  what  is  going  on  all 
around  the  patient’s  body  and  be  sure  that 
the  wires  connecting  to  the  X-ray  tube  and 
other  parts  of  the  machine  are  sufficiently 
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To  Obviate  the  Chance  of  a Patient  Being  Shocked  by  the  High  Voltage  Ter- 
minals of  the  X-ray  Machine  Being  Improperly  Placed,  a Valuable  Suggestion  Is 
Here  Illustrated  and  Described,  Whereby  the  Physician  Standing  Behind  His 
X-ray-proof  Screen  Can  Keep  a Constant  Watch  on  the  Patient  by  a Series  of 
Mirrors.  In  Using  the  Modern  High-powered  X-ray  Apparatus,  the  Practitioner 
Endeavors  to  Save  Himself  from  Constant  Exposure  to  the  Rays,  which  Prove 
Harmful  Eventually,  by  Standing  Behind  a Lead  Screen  in  the  Manner  Illus- 
trated, and  This  “Mirror”  Idea  Should  Prove  a Valuable  Adjunct  Toward  Safety. 


electrocuted  or  killed,  even  if  a wire  had 
come  near  enough  to  the  body  to  permit  a 
spark  to  jump.  This  was  due  to  the  fact 
that  the  spark  discharge,  even  from  large 
induction  coils,  is  of  such  a peculiar  nature 
that  rarely,  if  ever,  has  it  proven  fatal  to 
human  life. 

The  writer  knows  of  one  case  where  an 
electrician  was  testing^  a large  spark  coil 
capable  of  giving  an  8-inch  discharge,  when 
the  primary  was  accidentally  closed,  while 
the  inspector’s  head  was  approximately  be- 
tween the  two  discharge  balls,  with  the  con- 
sequence that  a spark  jumped  from  each 


of  the  patient’s  jaw  and  teeth.  The  coroner 
finally  came  to  the  conclusion  that  it  was 
not  the  fault  of  the  doctor  or  his  assistant 
that  the  patient  succumbed,  even,  tho  a part 
of  the  electrical  wires  or  X-ray  tube  stand 
had  come  close  enough  to  the  body  to  ad- 
mit of  a spark  jumping  to  the  patient’s,  body, 
and  causing  his  death, — but  that  the  patient 
whose  medical  history  was  known,  suffered 
from  a weak  heart,  gastritis,  and  other  ail- 
ments conducive  to  a weak  condition  of  the 
cardiac  system. 

The  accompanying  illustration  shows  an 
idea  suggested  by  Mr.  H.  Gernsback,  em- 


distant  from  the  body,  and  that  no  sparking 
takes  place,  which  may  indicate  the  im- 
proper arrangement  of  the  apparatus. 

As  in  the  case  of  the  Nevvark  physician 
where  the  fatality  occurred,  it  is  the  usual 
practise  for  those  owning  a large  size  and 
extremely  powerful  X-ray  machine,  to  step 
behind  a lead  screen  as  here  shown  in  or- 
der to  protect  themselves  from  the  X-rays 
as  much  as  possible,  owing  to  their  frequent 
daily  exposure  to  the  rays  which  eventually 
are  liable  to  prove  harmful.  These  screens 
are  invariably  fitted  with  a small  lead-glass 
window  which  cuts  off  the  X-rays. 
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V JiR  Y house 

IH  with  its  own 

ZIZ 

electric  gener- 

ating  installation  is 
the  dream  which  M. 
E.  Colardeau,  French 
scientist,  expounded 
before  the  French 
Academy  of  Sci- 
ences recent^.  “We 
Waste  Too  Much 
Energy,”  was  his 
text,  and  he  pro- 
ceeiled  to  show  how 
scandalous  was 

Zl'OStC. 

Wind  power  was 
wasted  wholesale, 
but  even  more  culp- 
able was  the  waste 
of  waterpower  with- 
in one's  own  house. 
“The  force  of  every 
kitchen  and  b a t h - 
room  tap  is  wasted,” 
lie  declared,  and  he 
put  forward  a 
scheme  which  he  be- 
lieves can  be  made 
practicable  to  utilize 
the  force  from  the 
water  that  runs 
from  every  kitchen 
tap,  which  Paris  de- 
rives  from  a res- 
ervoir 200  feet  above 
the  city. 

This  . is  where  M. 
Colardeau’s  inven- 
tion comes  in.  In 
his  own  house  he 
has  fixt  on  his  sup- 
ply pipe  a high  speed 
water  turbine, 
geared  directly  to  a 
dynamo,  with  a little 
battery  of  accumula- 
tors or  storage  bat- 
tery. Ever  y time 
that  the  taps  are 
turned  on  the  little 
generating  station 
works  and  the  hat- 
t e r i e s accumulate 
the  energy  from  the 
water.  Whth  his  own 
installation  the  sci- 


EVEl^y  TIME 
SPIGOT  IS 
OPENED  IN 
HOUSE  THE 
TURBINE  DRIVB5:;; 

DYNAMO  AND 

..CHARGES THE  -F'’ - A. 

/STORAGE  BATTERY  A ) 


A French  Scientist  Has  Successfully  Tried  Out  and  Demonstrated  in  His  Own  House  That  It  Is 
Possible  to  Operate  Your  Electric  Lights  at  No  Cost  Whatever,  Providing  You  Have  City  Water 
or  Water  Under  Pressure  Distributed  Thru  Spigots  in  the  Usual  Manner.  This  Scientist  Has 
Fitted  a High-Speed  Water  Turbine  on  His  Water  Supply  Pipe,  in  a Manner  Like  That  Shown 
Above — This  Turbine  Drives  a Dynamo  Which  Charges  a Storage  Battery.  It  Is  Simply  Utili2- 
ing  Energy  Wasted  Every  Day,  Declares  This  Genius. 


entist  claims  he  can 
light  1 500-candle- 
power  lamp,  or  20 
lamps  of  from  IS  to 
20-candlepower. 

Our  illustration 
herewith  shows  a 
home  - generating 
plant  installed  in  a 
building  housing 
several  families.  To 
take  advantage  of 
the  various  spigot 
openings  when  in  use 
at  different  times, 
the  water  turbine  is 
placed  in  the  cellar 
near  to  the  water 
meter.  The  turbine 
is  geared  up  to  the 
main  driving  shaft, 
which  is  connected 
mechanically,  to  the 
dynamo  with  a link 
belt  or  chain.  Auto- 
matic cut-outs  or  cir- 
cuit breakers  open 
the  dynamo  circuit 
whenever  the  speed 
and  consequently 
the  voltage  of  the 
lalter  fall  below  that 
necessary  to  pa.ss 
current  into  the.  bat- 
tery. - 

In  his  house  he 
uses  no  other  instal- 
lation, and  it  never 
gives  out  and  never 
costs  him  anything. 
In  the  country  places 
M.  Colardeau  would 
use  the  w i n d to 
pump  water  up  to 
the  required  heights, 
and  so  transfer  the 
wind  energy  into 
water  energy,  which 
w o u 1 d be  trans- 
formed into  electric 
energy. 

“When  we’\  e done 
that,”  he  concluded, 
“we  needn’t  aii3' 
longer  worry  about 
the  exhaustion  of 
our  coal  stocks."’ 


The  recent  announcement  by  the  United 
States  Geological  Survey  of  unlimited 
supplies  of  helium  gas  in  the  vast  oil 
reservoirs  of  Texas,  does  not  surprise  the 
devotees  of  science,  simply  because  the  phe- 
nomenal of  yesterday  is  the  commonplace  of 
todaj'.  Coupled  with  this,  the  statement  of 
Professor  McLennan,  the  distinguished 
Canadian  scientist,  on  the  lloor  of  the  House 
of  Commons,  Ottawa,  a few  weeks  ago, 
excited  little  comment  when  he  said  that 
the  city  of  Calgary  alone  has  been  wasting 
fift>'  million  dollars’  worth  of  helium  daily 
during  the  war,  along  with  its  natural  gases. 

The  Canadian  West  is  remarkabl}-  prolific 
in  natural  gas.  A few  years  ago  Rr.dyard 
Kipling,  while  on  a visit  to  tlie  town  of 
Medicine  Hat,  called  it  “the  city  that  was 
born  lucky,”  because  natural  gas  produced 
all  the  heat,  light  and  power  in  the  place, 
including  that  used  in  the  l)ig  central  ma- 
chine shops  of  the  Canadian  Pacific  rail- 
way. Every  street  lamp  in  town  was  lit 
by  natural  gas  which  burned  all  day  because 
it  was  cheaper  to  keep  the  lamps  lit,  than  to 
pay  for  matches  to  relight  them.  Thus  the 
quantity  of  mixed  helium  that  went  up  the 


Melram 

J©IhiETt  To 

flue  will  never  be  known.  More  inefficiency. 

The  economic  value  of  helium  centers  in 
the  fact  that  it  is  the  ideal  gas  for  dirigible 
air-ships.  It  is  slightly  heavier  than  hydro- 
gen, but  unlike  hydrogen  it  is  absolutely 
non-inflammable,  ergo  had  the  big  Goodyear 
dirigible  been  filled  with  helium  instead  of 
hydrogen,  the  recent  appalling  holocaust  in 
Chicago  would  have  been  averted. 

The  spectrum  of  helium  was  observed  not 
only  in  the  sun,  but  also  in  many  of  the 
stars ; and  in  some  classes  of  stars  now 
knowm  as  helium  stars  the  spectrum  of 
helium  predominates.  Flelium,  which  was 
named  by  Lockyer,  has  a well  marked  com- 
plex spectrum  of  bright  lines,  of  which  the 
most  noticeable  is  a l.iright  yellow  line  close 
to  the  minutely  separated  sodium  lines. 

No  evidence  of  the  existence  of  helium 
on  earth  was  discovered  until  1895.  Hille- 
brande  of  the  U.  S.  Geological  Survey  no 
doubt  found  it  on  analysis  of  radio-active 
rocks  found  near  Glastonbury,  Conn.  He 
thought  it  was  nitrogen,  altho  it  differed 
in  behavior  from  ordinary  nitrogen.  The 
mineral  clevite  gave  off  large  quantities  of 
gas  when  heated  or  dissolved.  Ramsay  pro- 
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cured  some  of  this  mineral  in  order  to  see 
if  it  might  be  argon,  which  he  had  pre- 
viously discovered.  On  examination  of  the 
gas  liberated  from  clevite  into  a vacuum 
tube,  he  found  a spectrum  entirely  different 
from  argon.  The  spectrum  was  carefully 
examined  by  Lockyer  and  found  to  be 
identical  with  that  of  the  element  helium, 
previousb^  observed  by  him  in  the  sun. 

Thus,  after  a lapse  of  27  years  since  its 
discovei'3'  in  the  sun,  helium  had  at  last 
been  found  to  exist  on  the  earth.  Ramsay 
and  Soddy,  in  1903  discovered  that  helium 
seems  to  be  continuously  produced  from 
radium  and  other  radio-active  substances ; 
but  this  phase  includes  a literature  of  its 
own,  too  extensive  for  description  here. 
Suffice,  to  say,  that  two  niore  elements, 
coronium  and  nebulum,  are  known  to  ex- 
ist in  the  sun,  which  have  not  yet  been 
found  on  earth.  But  there  are  gaps  in  Men- 
delejeff’s  table  of  periodicity  waiting  for  the 
eompntation  of  their  atomic  weights.' 

Who  will  be  the  lucky  prospector  to  lo- 
cate them?  Perhaps  some  electrical  ex- 
perimenter or  radio  bug,  tinkering  in  garret 
or  woodshed,  and  now  unknown  to  fame ! 


T©rcIhi-ILit  Plaime  ILasudls  at  Nialhit 


WINGING  his  way  to  earth  from  a magnesium  flares  had  been  placed  connected  the  wings  took  fire,  must  have  thought  that 

height  of  5,000  feet  in  an  airplane  to  the  pilot's  seat  by  electric  wire,  by  which  a recurrence  of  that  type  of  accident  had 

ablaze  with  flaming  torches,  they  were  set  off.  On  other  parts  of  the  happened.  Around  and  around  the  plane 

which,  reflecting  on  a series  of  airplane  torches  such  as  are  used  on  Fourth  sped  at  a rate  of  eighty  miles  an  hour,  as- 

mirrors  attached  to  the  under  of  July  were  tied, 

wing,  illumined  the  landing  field  with  a No  better  night  for  such  a demonstration 
daylight  refulgence,  Paul  Collins,  an  avi-  could  have  been  asked.  The  field  was  in 


One  of  the  Most  Wonderful  Sights  Ever  Beheld  Was  Recently  Witnest  at  Hazelhurst  Flying* 
Field,  Long  Island,  When  a Daring  Aviator  Successfully  Demonstrated  the  Practicability  of 
Landing  with  Torches  and  Also  Tested  the  Efficiency  of  a New  Fire-Proofing  Scheme  for  Aircraft. 
Reflecting  Mirrors  Were  Placed  Underneath  the  Lower  Wing  and  Magnesium  Flares  Reflected  in 
the  Mirrors  When  These  Were  Lighted;  These  Flares  Illuminated  the  Whole  Field  Which  Became 

as  Bright  as  in  Broad  Daylight. 


ator,  thrilled  a crowd  of  spectators  at 
Hazelhurst  Field,  near  Garden  City,  N.  Y., 
recently  when  he  demonstrated  the  practi- 
cability of  landing  in  the  darkness  and  of 
fireproofing  aircraft.  In  the  glide  to  the 
ground  the  swiftly  moving  plane  resembled 
a comet  with  its  long-drawn-out  tail  of  fire. 
The  plane  used  in  the  test  was  a Curtiss, 
to  which  had  been  attached  more  than  a 
dozen  reflecting  mirrors  underneath  the 
lower  wing.  On  the  tips  of  the  wings 


total  darkness  when  Collins  “took  off”  with 
only  his  green  and  red  head  and  tail  lights 
showing.  Ascending  to  a height  of  about 
a 1,000  feet,  when  the  sight  of  the 
plane  was  lost  to  the  spectators  in  the  dark- 
ness, Collins  touched  off  the  torches  on 
either  side  of  the  fuselage.  In  an  instant 
the  whole  plane  was  bathed  in  a flood  of 
fire,  and  residents  of  Garden  City,  who 
during  the  war  had  frequently  seen  ill-fated 
aviators  falling  in  a mass  of  flames  when 


cending  until  a height  of  5,000  feet  was 
reached.  In  the  upward  and  onward 
flight  the  flaming  tail  seemed  to  be  at 
least  a hundred  feet  long.  When  at  a 
height  of  about  1,000  feet  he  touched  off 
the  magnesium  torches  which  reflected  on 
the  mirrors.  The  whole  field,  hitherto  dark, 
became  as  broad  daylight.  An  examina- 
tion of  the  wing  fabric  and  woodwork  of 
the  airplane  showed  that  it  was  none  the 
worse  for  having  been  subjected  to  the  fire 
from  the  flares. 


Woimdlers  ©f  Frost"" 

By  JEIROMIS  ILACHEMBIRUJCInl 


WHEN  you  rise,  shivering,  on  a cold 
winter  morning  and  your  window 
panes  are  covered  with  frost,  do  you 
ever  stop  to  think  of  the  wondrous  beauty 
that  has  come  to  your  room  during  the 
night  ? 

If  your  eyes  had  the  magnifying  power 
of  the  common  house  fly,  you  would  see  a 
variety  of  designs  on  your  window  that 


would  startle  you  with  the  exquisiteness 
of  their  forms.  Frost  crystals  may  take 
various  forms.  The  most  common  is  that 
of  the  fern  leaf,  which  it  resembles  not 
only  in  shape,  but  also  with  a suggestion  of 
texture.  Sometimes,  frost  crystals  form  in 
imitation  of  the  animal  kingdom,'  when  they 
shape  themselves  in  a series  of  intertwined 
ostrich  feathers.  And  again,  they  may  fol- 


low the  suggestion  of  the  ocean  world  by 
taking  the  form  of  a fan-shaped  coral. 

The  accompanying  photographs  were 
taken  under  a microscope  and  have  been 
transferred  by  a unique  process  to  the  mo- 
tion picture  screen.  They  will  be  shown 
in  educational  and  other  institutions  thru- 
out  the  United  States. — Courtesy  Bray 
Studios. 


Some  True  Wonders  of  “Jack  Frost”:  Illustration  at  Left  Shows  Frost  on  Window  Pane  Resembling  Intertwined  Ostrich  Feathers.  Again  Jack 

Frost  May  Follow  the  Suggestion  of  the  Animal  Kingdom  by  Taking  the  Form  of  a Fan-Shaped  Coral  (Center).  The  Most  Common  Frost  Design 
Found  on  Window  Panes  Is  That  of  the  Fern  Leaf  Shown  Very  Beautifully  at  Right. 
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PROBABLY  there  is  no  one  who  has 
ever  played  with  soap  bubbles  who 
has  not  often  wondered  at  the  beauti- 
ful colors  and  entrancing  effects  ob- 
tained by  these  soap  hhns.  Inci- 
dentally, each  one  of  us  has  felt  a desire, 
during  some  period  of  such  experimenta- 
tion, to  obtain  a permanent  film  which 
would  preserve  for  us  the  gorgeous  effects 
so  often  noted. 

Many  of  us  have  also  been  present  at 
lectures  in  which  the  operator  dexterously 
manipulated  soap 
films  so  as  to 
present  to  us 
spectacular 
effects  which  we 
had  never  dreamt 
of.  Wire  frames 
immersed  in  soap 
solutions  produce 
the  most  fantastic 
and  unique  im- 
pressions. The 
writer  has  ex- 
perimented with 
films  of  this  na- 
ture for  quite  a 
time,  the  object 
being  to  produce 
a film  which 
when  formed, 
would  last  indef- 
initely. 

At  first,  the  ex- 
periments were 
rather  discourag- 
ing, but  finally 
the  film  was 
floated  on  water 
so  that  the  deli- 
cate tissue  could 
be  lifted  up  on  a 
wire  frame. 

Here,  after  al- 
lowing it  to  stand 
for  one  week,  it 
developed  the 
most  exquisite  re- 
fraction effects 
imaginable,  and 
the  interference 
colors  developed 
seemed  to  improve 
even  upon  Na- 
ture. 

Making  the 
Solution 

This  effect  can 
readily  be  p r o - 
duced  with  a lit- 
tle care  by  any 
experimenter  in 
the  following 
simple  manner : 

Three  ounces  of 
amyl  acetate  are 
purchased  from 
the  local  drug- 
gist and  placed 
in  a four-ounce 
vial.  Ordinary 
celluloid  which 
may  be  obtained  by  immersing  pieces  of 
camera  film  in  boiling  hot  water  to  remove 
the  emulsion,  is  then  cut  up  into  narrow 
strijis  and  introduced  into  the  vial,  until 
the  height  of  the  liquid  therein  comes  up  to 
the  neck  of  the  bottle. 

It  is  allowed  to  stand  for  twenty-four 
hours  at  room  temperature  with  the  bottle 
corked  and  then  the  supernatant  1 i q u i d 
which  is  of  quite  a heavy  consistency  is 
poured  into  another  bottle  and  is  ready  for 
use.  The  mode  of  procedure  is  to  make  a 
loop  or  circle  three  inches  across  by  twist- 


ing a piece  of  copper  wire  together,  leaving 
about  eight  inches  of  wire  to  act  as  a handle. 
This  handle  is  then  bent  into  such  a shape 
that  it  will  not  interfere  with  the  removal 
of  the  film. 

A good  way  to  do  this  is  to  place  the 
circle  upon  a table  and  bend  the  handle 
downward  over  the  edge  of  the  table.  This 
curve  is  then  changed  by  twisting  it  out- 
ward and  then  upward  as  shown  in  our 
diagram.  The  wire  circle  is  afterward  im- 
mersed in  a bowl  of  water  and  a single 


dro])  of  the  amyl  acetate  and  celluloid  so- 
lution is  allowed  to  fall  into  the  water ; 
the  drop  instantly  spreads  over  the  surface 
of  the  water  and  forms  a film  and  floats 
on  the  water.  It  will  be  seen  that  at  first 
very  pretty  iridescent  colors  form  near  the 
edge  of  the  film.  These  colors  gradually 
spread,  which  spreading  can  be  forced  by 
blowing  at  the  surface  of  the  film. 

Removing  the  Bubble  Films 

After  a short  period,  the  surface  becomes 
serrated  and  the  serrations  become  more 


prominent  as  the  experiment  proceeds. 
Finally,  when  the  largest  of  these  serra- 
tions has  become  about  one-half  an  inch 
long,  the  wire  frame  is  centered  under  the 
film  and  lifted  carefully,  in  this  way  remov- 
ing the  film  intact. 

It  will  be  found  quite  difficult  to  succeed 
at  first,  and  it  is  best  to  start  with  smaller 
frames,  but  after  a while  quite  large  films 
can  be  removed  without  difficult}-.  These 
are  suspended  in  some  location  free  of  dust 
and  within  a week  the  film  will  develop 
a V e r y interest- 
i n g interference 
effect  which  can 
be  projected  thru 
an  ordinary  ster- 
eopticon  upon  the 
screen. 

The  tension  of 
this  film  can  be 
demonstrated  by 
the  fact  that  if 
the  blunt  end  of 
a pencil  is  held 
in  an  upright  po- 
sition in  contact 
with  the  film, 
considerable 
force  will  be  re- 
quired to  punc- 
ture the  surface, 
the  film  easily 
taking  care  of 
the  weight  of  the 
pencil,  and  not 
allowing  it  to 
penetrate  unless 
prest  upon. 

Another  w a y 
of  demonstrating 
the  tension  o f 
the  film  is  to  tie 
a piece  of  thread 
to  the  wire  circle. 
The  free  end  of 
the  thread  is 
tied  into  a loop 
about  an  inch 
across.  The 
thread  is  held  out 
of  the  water  and 
the  film  is  pro- 
duced as  just  de- 
scribed. Then 
the  loop  on  the 
thread  is  placed 
upon  the  floating 
film.  The  film  is 
lifted  as  described 
and  a hole  is 
punctured  thru 
the  center  of  the 
loop:  the  loop 
flies  open  into  a 
perfect  circle  and 
the  tension  of  the 
film  is  d e m o n- 
strated. 

A hole  punc- 
tured in  the  film 
with  a sharp 
needle  also  gives 
a very  clever 
demonstration  of  the  film  tension.  So 
much  for  films  of  this  nature,  which  must, 
of  course,  be  made  in  the  flat  form  altho 
they  are  capable  of  assisting  in  the  regular 
e.xperiments  in  surface  tension.  It  has  been 
found  that  a film  of  this  form,  if  sprinkled 
with  lycopodium  or  some  other  light  pow- 
der, will  show  definite  zones  whenever  a 
musical  instrument  is  played  in  its  vicinity, 
giving  a Chladin  plate  effect.  These  areas 
are  differently  marked  with  each  sound. 

Now  we  come  to  the  more  difficult  object, 
(Continued  on  page  10241 


Altho  It  May  Sound  Quite  Impossible,  a Wonderful  Castle  Such  as  the  One  Here  Shown,  May  Be  Con- 
structed Entirely  of  Permanent,  Colored  Soap  Bubbles  After  the  Manner  Described  in  the  Accompanying 
Text.  The  Art  of  Blowing  Permanent  Soap  Bubbles  Which  Will  Last  a Year  or  More.  Opens  Up  an 
Entirely  New  Field  of  Experimentation  for  Those  Interested  in  Scientific  Matters.  By  Flashing  Colored 
Lights  on  to  the  Bubble  Structure,  Either  from  Behind  or  in  Front,  Very  Beautiful  Effects  Are  Readily 

Produced. 
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note;  top 

WING  IS  NARROW 
AT  FIRST  — ' 


TOP  WING  IS  EX- 
PANDED AND  REAR 
ANCLE  CHANCED  BY 
AVIATOR  WHILE 
FLYING  DOWN 


200K.M.  180  K.M.  PER  HOUR 

®RI24M.P.H.j  OR  III.6  MILES  PER  HOUR 


60  K.M.  PER  HOUR 
5 OR  37  MILES  PER  HOUR 


IZO  k.M.  PER  HOUR 
! OR  74  MILES  PER  HOUR 


The  Diagrams  and  Photo  Below  Show  the  Latest  Development  in  French  Airplane  Design — 
This  Airplane  Being  Provided  with  Adjustable  Wings.  There  Are  Additional  Sections  Pro- 
vided as  Shown  in  the  Front  and  Back,  and  These  Sections  Can  Be  Slid  Over  the  Main: 
Wing  When  the  Atmospheric  Conditions  or  Flying  Altitude  Make  a Small  Wing  Surface 
Desirable.  The  Lower  Diagram  Shows  How  the  Top  Wing  Is  Contracted  by  the  Aviator  So 
as  to  Have  Small  Wing  Surface  as  the  Flying  Altitude  and  Speed  Increases.  The  Diagram 
at  the  Right  Shows  How  the  Top  Wing  Is  Extended  or  Its  Area  Increased  as  the  Plane 
Nears  the  Ground.  The  Pilot  Is  Shown  Entering  the  Covered  Cabin.  Photo  © htj  Keystone. 


SMALL  WING  CONTRACTION 


MOVABLE 
FRONT  SECTION 


FIXED  WING 


MOVABLE  REAR  SECTION 
PILOT 


MAXIMUM  CONTRACTION 

40  PERCENT  AT  200  K.M. PER  HR. 


MEDIUM  WING  CONTRACTION 


Before  the  Military  Commission  at 
Etamps  (France)  a successful  demon- 
stration was  recently  made  with  an 
airplane  of  which  the  wing,  surface  can  be 
increased  or  diminished  during  flight  and 
the  speed  proportionately  varied.  The  plane 
was  designed  by  Levavasseur  and  Gastam- 
bode  and  flown  by  the  aviator,  Grand)  ean, 
after  whose  demonstration  of  its  capabilities 
it  was  officially  accepted  by  the  commission. 

The  machine  is  a 250-horse  power  bi- 
plane in  which  a new  mechanism  enables 
the  pilot  to  vary  the  wing  surface  from 
thirty  to  fifty  square  meters  and  alter  his 
speed  from  60  to  200  kilometers  an  hour 
The  surface  variation  is  made  in  the 
upper  plane,  which  is  constructed  in  three 
parts.  One  of  these  is  fixt,  but  the  two 


others  are  movable,  one  gliding  forward 
and  the  other  backward.  The  centre  of 
pressure  is  kept  invariable  by  giving  the 
forward  and  rear  wings  a different  dis- 
placement. 

The  pilot  starting  out  with  the  wings  at 
full  stretch  rose  to  a considerable  height. 
Then  wishing  to  increase  his  speed  he  be- 
gan contracting  the  wings’  surface.  The 
operation  took  about  a minute,  during 
which  time  the  plane  gathered  speed  until 
it  was  flying  at  200  kilometers  an  hour. 

When  he  wished  to  land,  the  airman 
again  increased  the  surface  and  glided  down 
gently  at  60  kilometers  an  hour  and  made 
a perfect  landing.  The  arrangement  of  the 
rear  wing  of  the  upper  plane  enables 


the  pilot,  at  the  same  time  as  he  expands 
it,  to  alter  the  curvature  or  angle  at  which 
it  is  set  and  so  present  a greater  or  less 
resistance  to  the  air.  The  landing,  under 
the  circumstances,  resembles  almost  exactly 
that  of  a bird,  which  at  the  same  time  that 
it  decreases  the  speed  bends  its  wings  to  a 
different  angle  to  break  the  force  with 
which  it  touches  the  ground. 

Military  experts  who  saw  the  exhibition 
declare  themselves  well  satisfied  that  a great 
step  is  made  by  the  invention  toward  se- 
curing safety  in  the  landing  of  an  airplane 
which  can  at  the  same  time  be  capable  of 
great  speed.  The  mechanism  is  both  simple 
and  strong  and  the  trials  carried  out 
showed  not  the  slightest  fault. 


Uimiverasill  Electric  Farm  Motor 


Wherever  electric  central  station  lines 
are  extended  into  rural  districts  or  pri- 
vate lighting  plants  are  installed,  there  is 
felt  an  immediate  need  for  a small  port- 
able motor  which  may  be  available  for 
operating  the  miscellaneous  light  machinery 
always  to  be  found  about  the  country  home 
and  farm. 

The  small  electric  motor  here  illustrated 
is  furnisht  especially  for  this  apparatus 
and  is  supplied  to  operate  on  60-cycle,  single 
phase,  110  volt  or  other  potential,  circuits 
from  central  station  service,  or  else  32  volt 
direct  current  service  as  supplied  by  the 
average  farm  lighting  plant,  driven  by 
water-wheel  or  gasoline  engine. 


The  motor  is  mounted  on  a steel  tripod 
base  provided  with  a brace  rod  and  clamp 
for  maintenance  of  proper  belt  tension. 
The  motor  is  equipt  with  a back  gear  which 
reduces  the  pulley  speed  to  285  r.p.m.,  a 
speed  suitable  for  driving  the  butter-churn, 
washing  machine,  grind-stone,  pump  and 
other  devices  of  this  class  without  making 
it  necessary  to  equip  them  with  pulleys  of 
large  and  small  diameter,  which  of  course 
entails  considerable  complication  where  a 
small  motor  only  is  used  for  operating  the 
machine. 

A third  special  pulley  is  supplied  a$ 
shown,  v.'ith  two  spaces  for  round  belts  and 
one  for  flat  belts. 
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View  of  One  of  the  High-Pres- 
sure Cylinders,  Gages  and  Other 
Paraphernalia  Used  in  the  Jef- 
ferson Physical  Laboratory  at 
Harvard  University  by  Dr.  P. 
W.  Bridgman.  In  the  Famous 
High  Pressure  Experiments 
Conducted  by  Dr.  Bridgman, 
Pressures  Were  Carried  Up  to 
Ten  Times  the  Firing  Pressure 
of  Smokeless  Powder  in  Large 
Guns;  in  Other  Words,  Pres- 
sures of  300,000  Pounds  per 
Sq.  In.  Were  Obtained,  and 
New  Kinds  of  Ice  Heavier  Than 
Water  Were  Discovered. 


AS  rate  of  motion  is  specified  as  distance 
covered  in  a unit  of  time,  pressure 
is  usually  rated  in  weight  per  unit 
^area.  This  brings  about  very  curious 
results.  If  the  blades  of  two  pen- 
knives are  crossed  with  the  edges  at  right 
angles,  the  area  of  contact  is  so  extremely 
small  that  a few  pounds  pressure  produces 
an  enormous  rate  of  pressure  figured  at 
pounds  per  square  inch.  This  of  course  is 
only  a striking  way  of  illustrating  high  pres- 
sure. 

Recent  investigations  into  high  pressure 
by  Dr.  P.  W.  Bridgman  have  led  to  some  of 
the  most  interesting  results ; and  such  ex- 
periments are  being  carried  on  in  the  Jeffer- 
son Physical  Laboratory  of  Harvard  Uni- 
versity. 


eter  barrel  with  a piston  moving  treely 
yet  fitting  tightly,  was  found  to  measure 
high  pressure  with  an  accuracy  of  one- 
tenth  of  one  per  cent.  This  was  treated  as 
a master  gage  and  with  it  electrical  resis- 
tance gages  were  calibrated.  Such  gages 
consisted  of  coils  of  manganin  wire,  whose 
electric  resistance  changes  in  proportion  to 
the  change  in  pressure  to  which  it  is  sub- 
jected. 

Water  Comprest  Twenty  Per  Cent. 

Water  is  generally  considered  almost  in- 
compressible, but  under  a pressure  of  12,000 
atmospheres  the  astonishing  decrease  of 
volume  of  twenty  per  cent  was  produced. 
Certain  irregularities  in  the  behavior  of  the 


Half  a Million 
Pounds  Pressure  per 
Square  Inch  Results 
in  Strains  in  Metals 
Never  Before  Real- 
ized. Photo  Above 
Shows  a Cylinder 
Cracked  by  High 
Internal  Pressure. 

Cross-  section  of 
Shell  Ruptured  by 
the  Application  of 
High  Internal  Pres- 
sure. The  Inner 
Hole  Was  Stretched 
from  54"  to  IH"- 
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Photo  Above  Shows 
One  of  the  Halves 
of  a Cylinder  of 
Tool  Steel  Split  by 
the  Application  of 
High  Internal  Pres- 
sure. The  Inner 
Hole  Was  Stretched 
from  1/2"  to  1 1/S". 
The  Maximum 
Pressure  Withstood 
Was  30,000  Atmos. 

Section  Cut  from  a 
Copper  Cylinder 
Split  by  the  Action 
of  High  Pressure. 
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In  the  Bridgman  experiments  pressures 
were  carried  up  to  ten  times  the  firing  pres- 
sure of  smokeless  powder  in  large  guns.  A 
pressure  of  20,000  atmospheres,  or  in  round 
numbers  300,000  pounds  to  the  square  inch, 
or  150  tons,  was  attained;  this  represents  the 
pressure  which  would  be  exerted  at  the 
bottom  of  a body  of  water  120  miles  deep. 
It  would  take  a column  of  rock  some  fifty 
miles  high  to  exert  this  pressure  on  its  base. 

The  pressure  was  produced  in  a cylinder 
provided  with  a piston  packed  with  packing 
which  grew  tighter  with  the  pressure.  The 
piston  has  to  stand  a strain  of  compression 
and  for  it  the  best  material  was  found  to 
be  hard  tool  steel.  It  was  found  that  it 
could  sustain  a pressure  of  from  600,000  to 
750,000  pounds  per  square  inch,  a surpris- 
ingly high  figure.  When  it  came  to  the 
cylinder  it  became  a question  of  tensile 
strength.  It  was  found  that  the  best  treat- 
ment was  to  apply  to  the  unfinished  cylin- 
der a higher  pressure  than  it  was  intended 
to  sustain.  This  stretched  the  interior.  It 
was  then  put  on  the  boring  engine  and 
brought  to  its  final  diameter.  It  will  be 
observed  this  represents  the  condition  at- 
tained by  a gun  over  whose  inner  tube  the 
great  hoops  and  jackets  are  shrunk  on. 
When  a strain  is  applied  to  said  cylinder 
by  high  pressure  in  its  interior,  a state  of 
uniform  tension  approximately  is  produced 
thruout  the  metal  of  the  cylinder.  This 


state  is  the  one  which  gun  constructors 
strive  to  reach  in  the  building-up  or  wire- 
winding process.  Chrome  vanadium  steel, 
oil  hardened,  was  found  the  best  for  the 
cylinder. 

Most  extraordinary  results  were  reached. 
A cylinder  half  an  inch  in  internal  diameter 
was  stretched  to  over  an  inch  in  diameter 
before  breaking,  and  the  break,  when  the 
cylinder  was  ruptured,  started  at  the  out- 
side. Of  course  the  object  was  to  use 
the  cylinders  without  breaking  them,  and 
the  stretching  and  peculiarity  of  fracture 
noted  are  side  issues  only. 

Paraffin  Wax  More  Rigid  Than  Steel! 

Substances  ordinarily  soft  and  pliable 
were  found  to  increase  in  rigidity  under 
pressure.  Paraffin  wax  at  20,000  atmos- 
pheres becomes  more  rigid  than  soft  steel. 
A piece  of  soft  steel  bedded  in  paraffin 
which  is  made  to  flow  under  this  pressure 
will  go  with  the  stream  and  become  bent 
and  distorted  with  the  wax  now  harder 
than  itself. 

Soft  India  rubber  becomes  so  brittle  that 
it  ill  crack  like  glass,  and  becomes  harder 
than  soft  steel,  so  that  irregularities  on  its 
surface  can  be  imprest  upon  the  surface 
of  the  metal. 

A pressure  gage  of  the  simplest  possible 
description,  whicb  consisted  of  a small  diam- 


water  induced  the  experimenter  to  believe 
that  he  was  sometimes  measuring  liquid 
water  and  sometimes  ice.  Of  course  it  was 
not  easy  to  tell  what  was  going  on  inside 
of  the  heavy  steel  cylinder. 

Under  these  pressures  when  water  freezes 
to  ice  it  decreases  in  volume  and  the  pres- 
sure falls ; and  when  ice  melts  to  water  the 
volume  increases  and  the  pressure  rises. 
Sudden  changes  of  pressure  were  taken  as 
indicating  the  formation  of  ice  or  of  water. 
For  every  temperature  the  pressure  at 
which  water  freezes  becomes  different.  It 
is  a sort  of  case  of  critical  temperatures 
and  pressures. 

New  Kinds  of  Ice  Discovered! 

From  the  work  of  a previous  experi- 
menter, it  was  known  that  there  are  two 
distinct  varieties  of  ice  produced  under  the 
condition  of  high  pressure.  Two  additional 
ones  were  found  in  these  last  experiments, 
so  that  we  know  of  five  different  kinds  of 
ice,  four  of  them  of  higher  specific  gravity 
than  water. 

In  some  cases,  on  high  compression,  ice 
changes  into  another  kind  with  such  sud- 
denness as  to  suggest  an  explosion.  In 
pther  cases,  the  change  would  sometimes 
take  hours  before  its  completion;  the  lower 
the  temperature  as  a rule,  the  slower  was 
the  change  from  one  ice  into  the  other. 

{Continued  on  page  1008) 
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PHOTOGRAPHIC  PORTRAIT 


SAME  PICTURE,  RETOUCHED 


CODE  SCALE  ON  CELLULOID 


INTO  LINE  DRAWING 


TRACING  CLOTH  OR  PAPER 
(1/3  ACTUAL  SIZE.) 


CODE  MESSAGE  NECESSARY  TO  TRANSMIT 

PORTRAITS  HAIR  AND  CONTOUR  X fr  TO  £,  W7  TO  I, 
Q6  TOU,  ve  TOZ,  09  TO  r,  U9  TOee,  010  TO  8B.  NH 
TO  £,  BB  TO  DO,  MI2  TO  AA,  BB  TO  DO,  ETC 


The  Above  Pictures  Show  Successive  Stages  in  a New  Method  Evolved  for  the  Transmission  of  Photographs  or  Other  Pictures  by  Code,  Over 
Telegraph  or  Telephone  Circuits,  as  Well  as  by  Radio  or  Cable.  The  Original  Photograph  at  Left  Was  First  Retouched  or  Redrawn  So  as 
to  Resemble  a Line-Cut,  as  Shown  at  Fig.  2.  A Transparent  Code  Scale  (3)  is  Then  Placed  Over  the  Line  Cut  as  at  4,  and  the  Black  and  White 
Portions  of  the  Picture  Coded  by  Noting  the  Lines  Which  the  Black  Portions  Intersect. 


There  has  been  evidenced  of  late  an 
unnsual  interest,  especially  by  the 
lay  public,  in  the  frequent  reports 
from  Europe  that  certain  inventors, 
notably  Belin  and  Andersen,  have 
been  successful , in  transmitting  pictures 
over  a telegraph  or  telephone  wire. 

The  Belin  system  was  described  at  length 
in  the  November  issue  of  this  journal,  and 
M.  Belin  is  now  in  this  country  making 
preparations  for  transmitting  photographs 
and  drawlings,  as  well  as  writing,  over  an 
ordinary  telephone  circuit,  by  means  of 
his  rapid  transmitting  and 
recording  instrument  which 
he  has  perfected  to  a high 
degree. 

Before  discussing  the  new 
Andersen  system  recently 
demonstrated  in  London,  by 
invitation  of  the  London 
Daily  Express,  which  method 
involves  the  coding  and  de- 
coding of  a given  picture, 
drawing  or  script,  by  means 
of  numbers,  let  ns  glance  at 
Fig.  1-A,  which  shows  a 
highly  magnified  half-tone 
piqture  of  a man’s  head. 

This  represents  an  enlarge- 
ment of  a plate  made  for 
printing  in  a magazine  such 
as  Science  and  Invention 
or  any  other  periodical,  and 
in  the  original  of  which  the 
dots  constituting  the  picture 
were  so  small,  that  they 
could  hardly  be  distinguished 
by  the  naked  eye. 

Now  to  show  the  correct- 
ness of  the  dot  or  point 
theory  of  picture  construc- 
tion as  employed  in  the 
half-tone  process,  all  you 
have  to  do  is  to  place  this 
magnified  dot  picture  of  the 
man’s  face  about  six  feet 
away,  when  yon  will  be  sur- 
prised by  the  result ; the 
dots  all  merge  into  one  an- 
other in  a very  mystical  way, 
and  yet  in  a manner  well- 
understood  by  photo  - en- 
gravers, to  form  a natural 
likeness  of  the  subject. 

The  numerous  inventors 
who  are  developing  systems 
for  transmission  and  re- 


production of  photographs,  etc.,  are  almost 
invariably  working  along  these  lines,  utiliz- 
ing the  fact  that  with  fairly  fine  points 
or  dots,  or  in  some  cases  lines,  a satisfac- 
tory picture  can  be  reconstructed  at  the 
receiving  end  of  the  circuit.  This  fact  can 
be  demonstrated  in  the  manner  just  ex- 
plained in  connection  with  viewing  the  cut 
at  Fig.  1-A,  at  a considerable  distance.  In 
the  event  that  the  cut  should  be  recon- 
structed by  the  receiving  instrument  or  by 
decoding  a cablegram  or  telegraph  message 
composed  of  numbers  indicating  the  posi- 


tions of  the  various  dots,  lines,  etc.,  of 
the  original  picture  in  a coarse  manner 
or  by  large  dots,  the  picture  can  be  suit- 
ably reduced  so  as  to  give  a faithful  re- 
production of  the  photo  or  picture  in  ques- 
tion. 

Changing  Photos  to  Line  Cuts  for 
Transmission  by  Code 

It  is  reported  in  a recent  dispatch  from 
London  that  the  young  Danish  inventor, 
Thorvald  Andersen,  has  devised  an  entire- 
ly new  system  of  transmit- 
ting and  reproducing  photo- 
graphs over  long  distances, 
which  system  has  great 
promise. 

His  arrangement  of  the 
details,  it  is  said,  makes  it 
possible  to  telegraph,  tele- 
phone or  radio  a photo- 
graph as  far  as  either  of  the 
electrical  circuits  his  system 
employs  may  extend,  which 
means,  of  course,  across  the 
ocean,  or  across  the  U.  S. 

The  London  Daily  Ex- 
press, who  invited  the  young 
Danish  inventor  to  demon- 
strate his  system  in  Eng- 
land, recently  publisht  three 
photographs  cabled  from 
Denmark  across  the  North 
Sea  to  the  London  office  of 
that  paper.  These  three  pic- 
tures were  those  of  King 
George,  Lloyd  George  and 
Irene  Vanbrugh,  the  well- 
known  English  actress. 

A unique  feature  of  this 
demonstration  of  the  An- 
dersen system  was  the  fact 
that  the  three  photographs 
selected  by  the.  editor  of  the 
London  Daily  Express  were 
picked  out  from  a number 
of  photographs  after  the  in- 
ventor had  started  on  the 
journey  from  Copenhagen 
to  London,  and  were  trans- 
mitted via  the  Andersen 
system  by  his  brother  in 
Denmark.  When  the  inven- 
tor arrived  in  London,  the 
three  cablegrams  in  code 
from  his  brother  awaited  him 
(^Continued  on  page  1010) 


This  Picture  of  a Man  Demonstrates  Vividly  How  Accurately  a Picture  Can 
be  Constructed,  Solely  from  Black  Dots.  Hold  This  Picture  at  Arm’s  Length 
and  the  Features  of  the  Man  Will  Begin  to  Form;  Look  at  It  from  a Distance 
of  8 to  10  Feet,  and  You  Will  be  Astonished  at  Seeing  the  Features  Fully 
Developed.  Figure  1-A. 
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IN  the  days  of  the  past  and  bygone 
generations  our  forefathers  looked  at 
the  weather-cock  to  determine  the  di- 
rection of  the  wind,  scanned  the  sky 
knowingly  morning  and  evening,  and 
exchanged  comments  as  to  what  their  ideas 
of  the  weather  during  the  following 
twenty-four  hours  would  be.  Some 
farmers  today  still  cling  to  the  old-fash- 
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the  true  air  temperature  either  day  or  night. 

To  overcome  these  dithculties,  the 
Weather  Bureau  experts  or  those  contem- 
plating taking  scientific  weather  observa- 


diation  to  and  from  the  sky,  as  well  as  to 
keep  the  thermometers  dry. 

The  thermometer  shelter  should  be 
placed  in  the  open  air  on  a house  top 
where  the  circulation  of  air  is  as  free  as 
possible.  When  it  cannot  be  placed  on 
the  top  of  the  building  it  may  be  placed 
on  the  north  side  of  the  building.  The 
building  itself  should  be  free  from  vibra- 
tion so  as  not  to  interfere  with  the  read- 


ings of  the  thermometer. 

In  one  of  the  accompanying  photographs, 
a rain  gage  of  a simple  type  is  shown  just 


Two  Important  Factors  in  Fore- 
casting the  Weather  Scientific- 
ally are  “Air  Pressure”  and 
“Wind  Velocity.”  The  Baro- 
graph and  Anemometer  Feel 
and  Record  These  Quantities. 
The  Four  Cups  of  the  Wind 
Speed  Indicator  and  Recorder 
Rotate  in  the  Breeze. 


The  Picture  Above  Shows  a Weather  Bureau  Expert  Holding  a 
Glass  Tube  Device  Known  as  the  ‘‘Sunshine  Recorder.” 


At  Left:  Prof.  C.  F.  Marvin,  Chief  of  the  U.  S.  Weather  Bureau, 

With  H is  New  Self-recording  Weather  Observation  Instrument. 
It  Has  Been  Successfully  Tested  by  Attaching  It  to  a Box  Kite. 


Photo  at  Extreme  Right  Shows  Weather-recording  Meteorograph  or 
Triple  Register,  Which  Electrically  Records  the  Direction  and 
Velocity  of  the  Wind,  the  Amount  of  Rainfall  and  the  Sunshine. 


ioned  way  of  telling  the  weather  by  plac- 
ing a miniature  doll’s  house  on  their 
porches  and  they  believe  that  when  the 
doll  in  pink  appears  at  the  door  of  the 
house  the  weather  will  be  fair,  but  if  the 
doll  in  blue  should  be  seen — then  rainy 
weather  is  in  store  for  us. 

The  United  States  Weather  Bureau  was 
founded  by  a resolution  approved  Febru- 
ary 9,  1870.  Today  there  are  200  branches 
of  the  Weather  Bureau  in  the 
United  States.  Besides  these  there 
are  4,500  cooperating  stations.  Every 
main  branch  of  the  Weather  Bureau 
is  supposed  to  be  able  to  predict  for 
an  area  of  1,500  square  miles. 

Variations  in  the  pressure  of  the 
atmosphere  are  recorded  by  the 
barographs,  highly  accurate  instru- 
ments placed  in  the  office  of  the 
Weather  Bureau.  The  automatic  in- 
struments are  so  arranged  that  they 
mechanically  register  in  the  Weather 
Bureau  below  the  roof.  The  visual 
readings  are  taken  twice  in  every 
twenty-four  hours,  at  8 o’clock  in 
the  morning  and  at  8 at  night. 

Temperature,  pressure  of  air,  pre- 
cipitation, direction  of  wind,  current, 
wind  velocity,  clouds  and  maximum 
and  minimum  temperatures  are  fac- 
tors which  go  toward  making  up 
the  day’s  weather  report. 

Measuring  T emperature  and 
Where  to  Place  Thermometers 

As  specified  in  the  publications 
giving  instruction  for  official 
weatlier-observing  conditions,  ther- 
mometers in  meteorological  sta- 
tions must,  whenever  possilrle,  be 
placed  in  a perfectly  open  space 
where  the  circidation  of  air  is  en- 
tirely unobstructed.  It  will  not  do, 
however,  to  place  the  thermometers 
simply  in  the  open  air,  exposed 
freely  to  the  sky  and  to  the  direct 
rays  of  the  sun.  The  sunshine 
would  cause  the  thermometers  to 
register  too  high,  and  even  if  not 
:exposed  directly  to  the  sun,  it  could 
not  be  depended  upon  to  register 


behind  the  thermometer  shelter.  In  actual 
practise,  the  rain  gage  should  be  placed 
at  least  fifteen  to  twenty  feet  away  from 
the  shelter  and  in  the  open.  In  all  cases, 
the  position  of  the  thermometer  house  must 
be  such  that  the  door  opens  to  the  north. 
Maximum  and  minimum  thermometers  are 
generally  placed  in  the  shelter. 

The  highest  and  lowest  temperatures 
since  the  preceding  readings  are  taken  by 
maximum  and  minimum  thermom- 
eters exposed  in  shuttered  shelters 
on  the  roof.  One  curious  fact 
which  the  weather  man  points  out  is 
that  a person  rarely  feels  as  hot  as 
the  day  really  is.  Usually  there  is 
between  10  and  15  degrees  differ-  j' 
ence  in  the  actual  and  sensible,  or  j, 
human  body’s  temperature.  Only  !'ii 
in  time  of  heavy  fog  or  storm  is  ;(j 
it  the  same.  i| 

To  measure  wind  velocity,  a ro-  | 
tating  windmill  - like  instrument  | i 
called  the  anemometer  is  spun  by  ■ 
the  wind — the  higher  the  wind  ve- 
locity, the  faster  the  instrument 
spins.  This  self-registers  so  as  to 
make  a continuous  automatic  record 
of  the  wind,  showing  the  rate  and 
time  of  occurrence  of  all  winds.  A 
thermograph  writes  the  tempera- 
tures unceasingly  by  clock  time, 
and  the  moisture  is  measured  by  the 
hygrograph. 

Perhaps  the  most  important  piece 
of  scientific  machinery  in  Uncle 
Sam’s  weather  bureau  outfit  is  the 
meteorograph  or  triple  register. 
Three  things  are  recorded  on  this 
scientific  invention,  the  direction' 
and  velocity  of  the  wind,  the  rain 
and  sunshine. 

Recording  Sunshine 

Sunshine  is  the  last  element  which 
enters  into  the  weather  report.  It 
may  be  noted  by  the  naked  eye,  but 
for  fear  tbe  weather  man  might  err,  1 
a sunshine  recorder  has  been  de- 
vised. The  sunshine  recorder  com- 
prises a glass  bulb  partly  filled  with 
mercury  and  exposed  to  the  sun  in 


tions,  employ  for  the  purpose  a special 
thermometer  shelter  or  housing,  con- 
structed in  the  fashion  shown  in  one  of 
the  accompanying  illustrations.  This 
shelter  comprises  a box  with  slatted  or 
louvered  sides,  constructed  in  such  a man- 
ner that  the  air  can  mo\e  thru  all  sides 
with  the  greatest  possible  freedom.  The 
object  of  this  shelter  is  to  screen  off  the 
direct  and  reflected  sunshine  and  the  ra- 


Approved  Style  of  Housing.  Provided  With  Venetian  Blinds, 
for  Supporting  the  Maximum  and  Minimum  Official  Thermome- 
ters. The  Instrument  in  the  Background  Is  a Standard  Type 
Rain  Gage. 
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This  Tipping  Bucket  Rain  Gage — as  the  Delicately  Balanced  Bucket  Shown  at  the  End  of 
the  Operator’s  Finger  Periodically  Fills  and  Empties,  Causes  a Record  to  be  Made  on  a 
Recording  Drum.  The  Bucket  Tips  in  One  Direction  or  the  Other,  When  Filled  With  a 
Quantity  of  Water  Representing  .01  Inch  of  Rainfall. 
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I such  a manner  that 
J the  light  rays  are 
j registered  by  the  elec- 
I trical  wires  which  ex- 
tend from  the  sun- 
I shine  recorder  on  the 
j roof  to  the  meteoro- 
' graph  or  triple  regis- 
j ter  in  the  office  below. 

Therefore  the 
i weather  prophet  reads 
I his  various  barome- 
ters, thermometers,  liy- 
grometers  and  anem- 
ometers and  takes  the 
figures  from  them  all. 

These  he  uses  in  his 
semi  - daily  computa- 
tions, and  by  compar- 
ing them,  by  noting 
just  what  the  wind, 
rain  and  sunshine  have 
been  doing  for  the  last 
I 12  hours,  he  can  fore- 
cast the  weather  for 
hisvicinityfor  the  next 
12  hours,  even  for  a 
longer  period,  once  he 
has  received  the  tele- 
graphic reports  from 
other  communities  of 
weather  conditions. 

Details  of  the  Simplest  “Rain  Uage” 

The  standard  rain  gage  of  the  simplest 
form  consists  of  the  following  parts : the 
receiver  A ; the  overflow  attachment  B and 
the  measuring  tube  C.  The  top  cylindrical 
portion  of  the  receiver,  marked  a in  the 
figure,  is  exactly  8 inches  in  diameter,  in- 
side, and  is  provided  with  a funnel-shaped 
bottom,  which  conducts  all  the  rain  caught 
in  the  receiver  into  the  tall,  cylindrical 
measuring  tube  C,  the  total  height  of 
which,  inside,  is  exactly  20  inches.  The 
diameter  of  this  tube  is  much  smaller  than 
the  large  receiving  tube  a,  being  only  2.53 
inches.  In  consequence  of  this  a small 
amount  of  rain  falling  into  the  receiver 
and  flowing  into  C,  fills  the  latter  to  a 
depth  greater  than  the  actual  rainfall,  in 
proportion  as  the  area  of  the  receiver  is 
greater  than  the  area  of  the  measuring 
tube.  In  the  standard  gages  of  the  U.  S. 
Weather  Bureau,  the  depth  of  the  rainfall, 
in  accordance  with  this  principle,  is  magni- 
fied just  10  (ten)  times.  The  receiver  A 
has  a sleeve,  d (see  figure)  which  slips 
over  the  tube,  C,  and  very  effectually  pre- 
vents any  loss  of  rainfall.  Again,  when  the 
rainfall  is  very  heavy  the  tube  C may 
overflow.  In  this  case,  to  prevent  loss,  an 
opening,  shown  at  e,  (see  below)  is  made 
in  the  sleeve  d just  on  a , level  with  the 


top  of  the  tube  C.  The  excess  of  rainfall 
escapes  thru  this  opening,  and  is  retained 
in  the  large  overflow  attachment,  B,  and 
can  be  measured  afterward,  as  will  be  de- 
scribed later.  The  opening  e is  omitted  in 
the  latest  forms  of  gages,  as  the  water 
easily  flows  between  the  sleeve  and  the 
tube  C,  which  fit  each  other  loosely.  The 
inside  diameter  of  the  overflow  attachment 
is  just  8 inches,  and  this  portion  of  the 
instrument  can  be  used  as  a snow  gage, 
as  will  be  explained  hereafter. 

How  Rainfall  and  Snowfall  Are 
Measured 

Rudyard  Kipling  in  his  story  of  the 
flooded  mine,  called  “At  Twenty-Two,” 
states  that  an  inch  of  water  on  an  acre  of 
ground  weighs  one  hundred  tons.  This, 
like  most  of  Kipling’s  technical  points  in 
his  stories,  is  substantially  correct,  giving 
a character  of  accuracy  to  his  imaginative 
topic. 

Rainfall. — The  measuring  stick  of  the 
rain  gage  is  graduated  into  inches  and 
tenths  of  inches.  Remembering  that  the 
actual  depth  of  the  rainfall  is  magnified 
ten  times,  as  explained  above,  it  is  plain 
that  if  we  find  the  water  10  inches  deep 
in  the  measuring  tube,  then  the  actual  rain- 
fall must  have  been  only  1 inch;  or  if  the 
water  in  the  tube  is  only  one-tenth  inch 


(or  written  as  a deci- 
mal, 0.1  inch),  then  the 
rainfallmust  have  been 
only  one-hundredth 
inch  (or  written  as  a 
decimal,  0.01  inch). 

The  depth  of  the 
water  is  measured  by 
inserting  the  measur- 
ing stick  into  the  gage 
thru  the  small  hole  in 
the  funnel.  When  the 
stick  reaches  the  bot- 
tom of  the  measuring 
tube,  it  should  be  held 
there  for  one  or  two 
seconds,  and  then 
quickly  withdrawn 
and  examined  to  see 
at  what  division  of 
the  graduation  the  top 
of  the  wet  portion 
comes.  The  number- 
ing of  this  division,  as 
stamped  on  the  stick, 
gives,  as  has  just  been 
explained,  the  actual 
depth  of  rainfall,  and 
in  making  out  records 
and  reports  observers 
always  use  the  deci- 
mal expressions. 

After  measuring  and  recording  in  this 
way  the  precipitation  found  in  the  gage, 
the  top  should  be  removed,  the  measuring 
tube  should  be  emptied  and  drained,  and 
the  gage  put  in  position  again. 

Snowfall. — During  the  winter  season,  es- 
pecially in  those  climates  where  the  pre- 
cipitation is  nearly  all  in  the  form  of  snow, 
the  overflow  attachment  only  of  the  rain 
gage  should  be  exposed  in  the  support  as 
a snow  gage.  The  receiver  and  measuring 
tube  are  taken  out,  as  these  parts  cannot 
be  used  for  measuring  snow,  and  even  if 
rain  should  occur  it  is  very  apt  to  be 
frozen  while  itr  the  measuring  tube,  gen- 
erally bursting  it  and  rendering  it  worth- 
less or  highly  inaccurate. 

The  first  method  for  measuring  snow  is 
as  follows : The  snowfall  collected  in  the 

overflow  attachment  is  measured  after  plac- 
ing the  vessel  in  a warm  room  until  the 
snow  is  melted.  The  water  is  then  care- 
fully poured  into  the  measuring  tube,  and 
measured  just  as  tho  it  zvere  rainfall. 

The  Tipping  Bucket  Rain  Gage,  with 
Automatic  Recorder 

The  top  section  of  this  gage,  called  the 
receiver  or  collector,  is  made  of  a sharp- 
edged  brass  rim,  12  inches  in  diameter, 
inside,  and  provided  with  a funnel-shaped 
(Continued  on  page  1012) 


The  Simplest  Rain  Gage  is  Shown  in  the  Illustration 
Below.  A Measuring  Stick  is  Used  in  Connection  With 
This  Rain  Gage,  the  Stick  Being  Divided  Into  Inches 
and  Tenth  Inches.  The  Actual  Depth  of  the  Rainfall 
Gathered  in  the  Cylindrical  Tank  C is  Magnified  Ten 
Times.  Thus,  if  We  Find  the  Water  Standing  Ten 
Inches  Deep  in  the  Measuring  Tube  C,  the  Actual 
Rainfall  is  Then  Only  One  Inch. 

The  Large  Illustration  at  the  Right  Shows  the  Operat- 
ing Features  and  Principles  of  the  “Tipping  Bucket” 
Self-recording  Rain  Gage.  Each  Time  the  Bucket  Tips 
Back  and  Forth,  It  Causes  a Contact  to  be  Actuated, 
Giving  a Closure  of  the  Circuit  in  Each  Position  so  as 
to  Make  a Record  on  the  Recording  Drum  as  Shown 
at  the  Extreme  Right. 


The  SIMPLEST  RAIN  GAGE. 

FRONT.VIEW  VERTICAL  SECTION 
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WE  know  that  every  year  our  cities 
lying  in  the  northern  latitudes  will 
be  covered  with  snow  and  ice  as 
regularly  as  .clock  work.  For 
every  “open”  winter  there  are  at 
least  nine  that  are  far  from  “open,”  and 
every  once  in  a while  when  one  or  more 
good-sized  blizzards  visit  our  large  centers 
traffic  comes  to  a halt  for  days  and  some- 
times for  weeks.  Shoveling  the  snow  away 
— an  archaic  and  antiquated  method — helps 
but  little.  This  was  shown  again  forcefully 
last  year  in  New  York,  where  the  snow 
could  not  be  removed  fast  enough,  and  the 
puny  efforts  that  were  made  only  served  to 
pack  the  snow  down  more  and  more  until 
it  finally  turned  to  ice.  This  of  course 
stopt  all  street  railway  traffic  effectively,  and 
as  a matter  of  fact  the  street  cars  in  New 
York  were  out  of  commission  for  the  long- 
est term  in  the  history  of  the  city,  for  they 
did  not  run  in  some  instances  for  two 
months.  This  condition  was  created  mostly 
by  snow  turning  into  ice  and  packing  down 
on  the  level  of  the  street  for  several  inches, 
burying  the  rails  entirely.  Whatever  traf- 
fic there  was  jogged  along  at  a snail’s  pace 
because  the  unevenness  of  the  packed  ice 
made  it  dangerous  for  any  vehicle  to  go  at 
a fast  pace. 

This  year  the  city  administration  will  try 
military  tank  snow  removers,  but  it  is  not 
quite  clear  how  these  will  remove  ice  once 
it  is  packed  down.  They  probably  will  re- 
move snow  if  they  start  in  immediately 
while  the  snow  is  still  falling,  and  provid- 
ing there  are  enough  tanks  in  use  to  keep 
the  streets  open.  If  not,  the  tanks  will  fail 
just  as  ignominiously  as-  did  the  street 
cleaners  with  their  ridiculous  shovels. 

What  we  need  is  simply  an  imitation  of 
nature.  In  the  end  the  streets  are  always 
cleared  well  by  nature  due  to  thaw  and 
warm  weather.  It  is  the  only  effective 
method  of  clearing  away  snow  and  ice,  and 
if  we  cannot,  have  a natural  thaw,  we  can 
at  least  have  it  an  artificial  one. 

The  writer  proposes  several  methods,  all 
of  which  have  been  tried  in  an  experi- 
mental way,  if  not  under  actual  conditions. 
There  is  no  reason  why  any  of  these  ideas 
cannot  be  used,  not  only  by  our  traction 
companies,  but  by  any  city  government 
which  wishes  to  clear  the  streets  of  snow 
and  ice,  even  tho  there  are  no  street  cars 
on  the  streets  in  question ; in  this  instance 
the  apparatus  would  of  course  have  to  be 
mounted  on  some  sort  of  vehicle,  and  not 
all  the  methods  shown  in  our  illustrations 
could  be  used. 

One  of  the  most  effective  means  to  clear 
not  only  snow  but  the  more  difficult  ice  is 
depicted  in  Fig.  1.  Probably  the  hottest 
source  of  heat  we  have  at  our  disposal  and 
which  can  be  used  economically  on  any 
street  car  is  the  electric  arc.  Our  illustra- 
tion, as  well  as  our  front  cover,  shows  how 
it  can  be  used  to  dig  any  street  car  line  out 
of  its  difficulties  no  matter  how  thick  the 
ice. 

On  the  front  of  the  car  as  shown  is 
rigged  a sort  of  fender  which  carries  a 
number  of  arc  lights  all  pointing  down- 
ward. They  reach  within  one  or  two  inches 
from  the  ground.  The  arcs  between  the 
rails  are  of  the  two-carbon  variety,  and  the 
arcs  are  struck  between  the  carbons  them- 
selves. There  is  enough  heat  generated 
near  these  arcs  to  melt  anything  for  a dis- 
tance of  several  inches. 

In  the  back  and  staggered  to  the  first 
row  we  find  several  more  arcs  which  are  to 
complete  the  work  that  the  first  row  did 
not  finish. 
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I TAST  year  several  of  our  eastern  | 
I / j cities  were  visited  by  blissards  | 
I of  extraordinary  violence.  Traf-  | 

I fic  was  stopt  for  weeks  at  a time,  and  | 

I the  cities  suffered  damages  that  have  | 

I been  computed  to  run  up  to  $60,000,-  | 

I 000  for  the  period,  not  to  mention  | 

I inconveniences  to  every  one  of  the  | 

I citizens,  accidents,  delays  that  could  | 

I never  be  made  up,  etc.  The  writer  | 

I of  this  article  proposes  several  simple  | 

I and  very  effective  means  to  quickly  | 

I clear  the  street  of  snow  and  ice,  and  | 

I we  hope  to  see  some  of  the  methods  | 

I tried  out  with  success  this  year.  | 

TiiniimiinitiiiniimiiiiiiiniiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiniiMiiiiiitiiiniiiiiJiiminiiMiiiiiiimiiiMiiiiuiiiiiitii? 

An  interesting  idea  devised  by  the  writer 
is  that  several  of  the  arcs  directly  over  the 
rails  have  only  one  large  carbon  electrode, 
and  the  arc  here  is  struck  between  the  car- 
bon electrode  and  the  street  rail.  No  matter 
how  much  ice  is  packed  on  the  rail,  the 
electric  arc  will  melt  it  like  butter  in  no 
time. 

It  will  occur  at  once  to  the  reader  that 
this  would  immediately  melt  the  rail  itself 
due  to  the  tremendous  heat  of  the  arc. 
This  would  be  true  if  the  street  car  were 
standing  stationary  all  of  the  time.  But 
this  is  not  the  case.  The  car  moves,  even 
if  it  only  moves  at  the  rate  of  a few 
inches  a minute — it  still  moves.  Be- 
sides, as  experiments  of  the  writer  have 
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I The  Paris  Radium  Institute.  The  | 
I Wonderful  Work  of  Madame  Curie  | 
I and  Staff.  Special  Feature  Article  I 
I Written  Especially  for  This  Journal.  | 
I Wonderful  Photos.  Don't  Miss  It!  | 

I Colloidal  Fuel — Piping  Fuel  From  I 
I the  Coal  Regions.  By  Professor  T.  | 
I O’Conor  Sloane,  Ph.D.,  LL.D..  | 

I Is  Electrocution  Humane?  W hat  | 
I Scientific  Investigation  Discloses.  | 

i A “Radiogenes”  — An  Unusual  | 

I Wireless  Tale.  By  Charles  S.  Wolfe.  | 

i The  Fastest  Things  in  the  JVorld.  I 
.i  By  H.  Winfield  Secor,  E.E.  | 

I Can  We  Make  Ourselves  Invisible?  | 
I A Peek  into  the  Science  of  To-mor-  | 
I roiv.  Illustrated.  Written  by  IT.  I 
I Gernsback,  Member  of  American  | 
I Physical  Society.  | 

I A Stage  Scene  Formed  of  Soap  | 
I Bubbles — A Remarkable  New  York  | 
I Stage  Production.  By  Joseph  H.  | 
I Kraus.  ' | 

I How  Do  Crystals  Form?  The  | 
I Great  Riddle  of  Modern  Chemistry.  | 
I By  William  M.  Butterfield,  | 

I “Home  Electrics” — Reading  Your  | 

I Electric  Light  Meter — Thoroly  and  | 
I Clearly  Explained.  By  G.  L.  Hoad-  | 
I ley,  M.E.  ' | 

I The  Gyroscope  — Its  Mystery  and  | 
I Its  Uses.  Described  in  Simple  Eng-  | 
I lish  and  Illustrated,  By  Professor  | 
1 Floyd  L.  Darrow.  | 
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shown,  as  long  as  the  rails  have  been  cov- 
ered with  snow  and  ice,  it  is  quite  impos- 
sible to  melt  the  steel  underneath.  The  ice 
and  the  resulting  water  must  first  clear 
away  before  the  steel  rail  can  be  damaged 
to  the  slightest  degree.  Any  experimenter 
can  readily  convince  himself  of  this.  If  by 
reason  of  the  street  being  blocked  the  car 
should  have  to  stop  after  the  snow  and  ice 
had  actually  been  melted,  the  motorman 
naturally  would  turn  off  the  arcs  until  the 
car  was  ready  to  move  on  again. 

In  New  York  and  Washington,  where 
the  third  rail  is  underground,  additional 
trouble  is  created  by  the  slot  thru  which 
the  trolley  passes.  The  slot  then  becomes 
clogged  as  well  and  freezes  up  at  times. 
This  happened  last  year.  By  the  method 
outlined  above  the  melted  hot  water  flow- 
ing down  into  the  slot  will  clear  the  latter 
from  snow  and  ice. 

Another  system  is  shown  in  illustration 
No.  2 where  live  steam  is  brought  to  play 
upon  the  packed  snow  and  ice,  the  steam 
being  generated  electrically  by  heating  the 
water  while  passing  the  current  thru  it. 
The  current  of  course  is  furnished  by  the 
trolley  car  itself  from  the  overhead  wire. 
Live  steam  then  issues  from  the  steam 
nozzles  in  front,  and  by  running  the  car 
along  very  slowly,  either  back  or  forward, 
or  forward  only,  good  progress  can  be 
made,  and  the  line  can  be  thawed  out  in  a 
few  hours. 

Another  method  is  shown  in  Fig.  3,  where 
a hot  air  blast  is  used.  The  car  is  pro- 
vided with  powerful  electric  heaters ; the 
hot  air  is  then  drawn  over  these  heaters  by 
means  of  air  blowers.  The  hot  blast  in  this 
way  will  act  the  same  as  the  steam  melters 
shown  under  Fig.  2.  This  hot  air  method, 
however,  we  do  not  think  is  as  good  as 
either  the  methods  shown  in  Fig.  1 or 
Fig.  2,  because  hot  air  does  not  give  the 
same  degree  of  effectiveness  as  steam. 

In  Fig.  4 is  shown  another  melter  where- 
by a cage  is  equipt  with  powerful  electric 
heaters,  and  which  may  melt  a thin  coating 
of  snow  and  ice,  but  would  never  be  ef- 
fective in  case  there  was  a foot  of  snow 
on  the  ground. 

In  Fig.  5 we  see  an  apparatus  whereby 
live  steam  is  generated  by  means  of  an 
ordinary  coal-fired  boiler,  similar  in  re- 
sults to  the  electrical  method  shown  in 
Fig.  2.  For  quick  and  effective  work  per- 
haps this  method  would  be  preferable  to 
the  use  of  the  electrically  heated  boiler ; it 
is  probably  possible  to  generate  steam 
quicker  and  better  than  by  an  electrically 
operated  boiler.  The  method  shown  in 
Fig.  5 also  has  the  additional  advantage 
that  it  does  not  necessarily  have  to  be  used 
on  a street  car,  but  can  be  used  on  trucks, 
automobiles,  etc.,  and  on  streets  where 
there  are  no  street  cars. 

We  finally  come  to  Fig.  6,  where  a street 
car  is  shown  using  an  oil  tank  with  com- 
prest  air  to  throw  liquid  flames  on  the  rails. 
This  method  was  tried  out  indeed  last  year 
in  an  experimental  manner  by  using  some 
army  liquid  flame  throwers  carried  and 
operated  by  men.  The  results  were  cer- 
tainly astonishing. 

We  predict  that  a few  cars  with  a mul- 
tiplicity of  . nozzles  directed  downward 
would  certainly  melt  the  thickest  and  tough- 
est layer  of  snow  and  ice  imaginable,  and 
it  certainly  would  be  worth  while  to  try 
any  of  the  methods  suggested.  None  of 
them  are  very  expensive,  and  each  of  them 
may  save  our  large  cities  millions  of  dol- 
lars. 
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Painting  a Huge  "Moon”  on 
Canvas  Back  Drop  From  a Scene 
Painters'  Bridge  40  Feet  Above 
the  Stage.  The  Various  Bowls 
Containing  Colors  Are  Seen  on 
the  Table  in  the  Foreground. 

Undoubtedly,  both  the 

master  mind  and  hand 
behind  onr  greatest  stage 
productions  are  those  possest 
by  the  scene-painter, — several 
glimpses  of  a well-known  New 
York  scene-painter  being  shown 
in  the  accompanying  views.  One 
of  the  views  shows  a scene- 
painter  preparing  a “moon” 
scene,  this  moon  being  specially 
treated  with  metallic  paint  so 
as  to  make  it  luminous  when 
lighted  up  in  a special  manner. 

It  will  be  noted  that  the  artist 
had  to  don  a mask  in  order  to 
avoid  breathing  in  the  fine  metal- 
lic particles  which  float  in  the  air  while  this 
particular  scene  is  being  painted,  and  which 
are  injurious  if  inhaled  in  any  great  quantity. 

Another  photo  shows  several  miniature 
stage  settings  ; these  act  as  the  missing  links, 
as  it  were,  between  the  original  scene  as 
conceived  by  the  artist  or  designer  and  the 
finisht  full-size  setting  as  finally  painted  for 
a theatrical  production.  If  you  have  ever 
stopt  to  think  about  it,  you  have  undoubt- 
edly often  wondered  how  the  large  scenes 
of  buildings,  streets,  Venetian  canals,  et 
cetera,  were  actually  painted  so  as  to  pre- 
serve the  true  perspective  and  relative  pro- 
portion in  size  of  each  part  with  relation 
to  the  entire  scene. 

It  would  be  almost  impossible,  it  would 
seem,  for  the  average  artist  to  stand  in 
front  of  a canvas  as  high  as  a stage-drop 
measuring,  say,  40  feet  by  30  feet,  and  paint 
a scene  in  its  true  perspective  and  always 
have  it  in  correct  proportion. 

As  in  many  other  branches  of  the  fine 
arts,  science  has  been  gradually  lending 


Scene  Painter  Laying  Out  Per- 
spective Lines  on  Back  Drop 
Which  Will  Eventually  Repre- 
sent a Shoe  Store.  Real  Shoe 
Boxes  Will  Be  Placed  in  the 
Openings  Seen  in  the  Curtain. 

in  the  actual  stage  production. 

The  third  photograph  shows 
a scene  being  painted  of  the  in- 
terior of  a shoe  store.  The  shoe 
boxes  are  mostly  painted  in  the 
scene,  but  at  periodic  intervals 
a hole  is  left  in  the  screen  for 
an  actual  shoe  box  in  order  that 
the  actor-salesman  will  be  en- 
abled to  take  out  a shoe  box  so 
as  to  make  the  appearance  and 
action  of  the  scene  very  realistic. 

As  will  be  seen  from  the  il- 
lustrations herewith,  modern 
scene-painting  represents,  in- 
deed, a great  work,  as  it  incor- 
porates many  branches  of  art 
and  science  which  the  average  artist  never 
encounters.  The  matter  of  properly  mixing 
paints  and  gums  to  enable  the  rolling  of  big 
canvases  is  truly  an  art  in  itself,  as  any 
scene-painter  will  tell  you. 

Mr.  and  Mrs.  Scene-Painter  (yes,  there 
are  women  who  follow  this  work,  too) 
must  possess  a first-class  bodily  equilibrium, 
as  most  of  the  painting  is  done  on  the  can- 
vas while  it  is  suspended  above  , the  stage, 
the  scene-painter  standing  on  a bridge  about 
40  feet  above  the  stage  floor.  The  canvas 
can  be  readily  raised  or  lowered  by  pulling 
on  a rope.  Some  of  the  painting  is  also  done 
from  ladders.  There  are  no  rails  on  the 
bridge,  as  will  be  seen,  as  this  would  inter- 
fere with  the  freedom  of  laying  out  the 
scene  projection  line  with  the  scale  sticks, 
which  measure  8 to  10  feet  and  even  more 
in  length.  And  here  is  where  your  bodily 
balance  comes  in.  If  yon  fall  between  the 
scene  and  the  bridge,  it’s  a 40-foot  drop 
to  the  stage  at  least. 


Photos  courtesy  Law  Studios. 

This  Shows  How  Stage  Settings  Are  First  Made  in  Miniature — 
Perfect  Down  to  the  Smallest  Detail,  Even  to  Vases,  Clocks, 
Footstools,  and  Other  Furniture.  Colored  Lights  Are  Thrown  on 
the  Miniature  Settings  to  Obtain  the  Correct  Data  to  Guide  the 
Electrician  in  Lighting  the  Full  Size  Stage  Production. 

more  and  more  a helping  hand,  and  the 
scenic  artist  of  today  has  to  be  quite  a fair 
mathematician,  as  he  must  lay  out  the  per- 
spective lines  on  the  scene  and  also  the 
full-size  scene  has  to  be  accurately  scaled 
off  from  the  miniature  stage  setting  or 
painting  constructed  like  those  shown  in 
one  of  the  photographs. 

These  miniature  settings  would  surely 
fascinate  any  boj'  or  girl,  if  he  or  she  hap- 
pened to  see  one  of  them,  for  every  little 
detail  is  accurately  and  faultlessly  con- 
structed and  colored  in  exact  proportion  and 
harmony.  The  details  include  such  small 
items  as  vases,  footstools,  all  kinds  of  fur- 
niture, window  and  door  details  in  room 
scenes  and  even  a clock  on  the  mantel  and 
pictures  on  the  wall. 

These  model  sets  are  frequently  provided 
with  colored  celluloid  screens  or  else  with 
colored  miniature  lamps,  so  that  the  scene 
can  he  lighted  up  in  the  studio  and  the 
proper  lighting  schedules  as  to  colors,  etc., 
specified  for  the  stage  electrician  to  follow 
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Most  extraordinary  living  micro-organ- 
isms have  been  discovered  in  paper.  These 
harmless  entities  possess  remarkable  resist- 
ance to  heat  and  to  time.  They  survive  for 
hundreds,  even  thousands,  of  years,  and 
then,  under  certain  circumstances  regain 
their  activity.  The  Paris  correspondent  of 
the  Journal  of  the  American  Medical  Asso- 
ciation writes  of  a communication  on  these 
organisms  which  Dr.  Galippe  presented  re- 
cently before  the  French  Academy  of 
Sciences. 

“However  little  one  may  know  about  the 
process  of  manufacture,  it  is  not  surprising 
that  paper  contains  many  micro-organisms,” 


writes  the  correspondent,  and  continues : 
“But  it  was  generally  supposed  that  these 
were  destroyed  in  the  course  of  the  many 
operations  which  are  undergone  in  the 
stages  from  pulp  to  paper.  Now,  accord- 
ing to  the  researches  of  Galippe,  this  is  not 
the  case,  and  all  papers  in  use  harbor  liv- 
ing and  cultivable  micro-organisms.  What 
is  more,  these  organisms  offer  considerable 
resistance  to  heat,  since  filter  paper  may  be 
subjected  for  half  an  hour  to  a tempera- 
ture of  120  C.  in  an  autoclave  without  the 
least  effect  on  them. 

“Galippe  was  able  to  study  a fragment  of 
papyrus  of  the  Ptolemaic  epoch,  that  is. 


dating  back  to  about  200  B.  C.  The  struc- 
tural elements  of  the  papyrus  were  un- 
changed and  the  vegetable  cells  and  fibers  of 
which  it  was  built  up  were  found  intact. 
The  cells  had  not  only  preserved  their  form 
and  reciprocal  relations,  but  in  some  of  them 
were  found  some  perfectly  distinguishable 
micro-organisms.  After  three  hours’  con- 
tact with  sterile  water  these  micro-organ- 
isms, immobile  for  centuries,  regained  their 
activity  and  showed  themselves  capable  of 
motion.  More  than  that,  when  placed  in  a 
favorable  culture  medium  they  multiplied, 
and  their  development  and  different  phases 
of  their  evolution  could  readily  be  studied.” 
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OPERATING  BY  ELECTRICITY. 

^ Specific  drugs  possess  a like  vibra- 
i tory  rate  as  the  diseases  for  which  they 
I are  effecti  ve. 

I These  like  vibratory  rates  (homo- 
j vibrations)  of  drugs  owe  their  effi- 
I ciency  to  their  inherent  radio  activity, 
j Thus,  an  obsolete  drug  like  gamboge 
i painted  on  the  chest  in  incipient  tuber- 
I culosis  will  effect  a symptomatic  cure 
j within  a few  weeks.  Gamboge  pos- 
sesses the  same  vibratory  rate  as  tu- 
berculosis. Our  conception  that  drug 
action  is  dependent  on  direct  cellular 
contact  is  thus  demolished.  One  must 
recall  that  zvave  motion  is  one  of  na- 
ture’s, general  methods  for  transform- 
ing energy. 

All  forms  of  energy  whether  derived 
from  heat,  electricity  or  magnetism 
may  be  made  to  yield  different  rates  of 
vibration,  and  these  rates  correspond- 
ing to  the  diseases  are  utilized  for  their 
destruction.  It  has  been  found  em- 
pirically that  the  greater  the  poten- 
tiality (voltage)  of  the  energy,  the 
more  effective  are  the  results. 


NEW  ELECTRIC  “MELTING 
POT.” 


NEEDLE  REPOINTING  MACHINE. 


One  of  the  Very  Latest  Electric  Melting- 
Pot  Devices,  Suitable  for  Compounds,  Wax 
Mixtures,  Etc.  It  Is  Shown  Here  in  Use  for 
Filling  Storage  Battery  Tops. 


There  has  recently  been  developed 
an  electrically  heated  compound  melt- 
ing pot  for  melting  battery  compound 
and  other  compositions  of  like  nature 
which  should  interest  garage  and  re- 
pair-shop owners,  as  well  as  all  others 
whose  business  includes  the  manufac- 
turing and  repair  of  electric  batteries. 
To  such  men  the  inconveniences  and 
risks  of  the  gas-fiame  method  of  melt- 
ing compounds  are  the  cause  of  con- 
siderable annoyance,  due  to  the  loss  of 
time,  waste  of  material  and  the  in- 
creased fire  risk. 


The  gas  flame  is  a method  of  heat- 
ing practicaly  impossible  to  regulate 
with  any  degree  of  flexibility.  It  fails 
to  give  an  even  distribution  of  heat, 
and  is  unreliable.  This,  together  with 
the  haphazard  sort  of  containers  gen- 
erally in  use,  necessitates  the  constant 
attention  of  the  operator.  If  he  is  called 
away  and  forgets  to  turn  down  the 
flame  the  compound,  owing  to  its  in- 
flammable nature,  will  soon  catch  fire, 
resulting  oftentimes  in  considerable  fi- 
nancial loss.  Or,  if  the  flame  is  turned 
down  enough  for  safety,  the  compound 
will  probably  cool  so  as  to  necessitate  its 
being  remelted ; hence,  waste  of  time. 

The  new  electric  compound  pot  is 
made  in  four-quart  size,  and  is  solidly 
HAIR  CUTTING  BY  ELECTRICITY,  built  with  a bail  to  facilitate  handling.  It 
No,  gentle  reader,  this  is  not  as  serious  provided  with  flange  around  the  top,  so 
a matter  as  it  looks,  and  this  patron  in  a 
German  tonsorial  parlor  is  not  having  his 
hair  removed  by  an  electrocution  process, — 
but  instead  by  a very  efficient  motor-oper- 
ated clipper,  which  removes  it  in  lightning 
fashion. 

This  is  said  to  be  one  of  the  latest  Teu- 
tonic imentions. 


lin.  We  Presume  the  Kaiser  Also  Has  One 
Installed  in  His  Holland  Castle,  Altho  He  Got  a Very 
Close  Shave  “a  Short  Time  Ago.” 


This  Machine  Nullifies  Your  Sense  of  Feel- 
ing, so  That  Physicians  Can  Operate  With- 
out Administering  Ether  or  Chloroform — 
Thanks  to  Electricity! 


A needle  is  a small  thing,  but  the  world  is 
made  up  of  small  things.  A needle  makes 
all  of  our  clothes  and,  among  other  things, 
reproduces  the  music  on  our  talking-machine 
records  which  are  today  so  universally  used 
that  the  waste  of  steel  in  these  alone  is 
quite  considerable,  as  the  requirements  are 
so  exacting  and  the  pressure  on  the  point 
so  relatively  great  that  even  in  the  hardest 
of  steel  they  are  rendered  useless  after  one 
plaj'ing  over  the  300  feet  of  the  record 
groove. 

With  this  clever  little  device  a needle  may 
be  repointed  many  times.  It  is  wonderfully 
simple,  yet  possesses  some  very  interesting 
points. 


We  have  learned  that  energy  may  be 
utilized  to  increase  or  decrease  the  ac- 
tivity' of  an  organ  and  that  with  defi- 
nite vibratory  rates  of  energy  one  may 
duplicate  the  action  of  a drug,  says 
Dr.  Albert  Abrams,  in  a recent  re- 
port on  his  newest  invention,  the 
“Oscilloclast.”  No  sensation  of  any 
kind  is  perceived  by  the  use  of  the 
current  from  the  oscilloclast,  and  it 
is  absolutely  innocuous.  This  is  in 
decided  contrast  to  the  accidents  as- 
sociated with  Radiotherapy  which 
despite  protecting  devices  make  such 
protection  illusory.  The  action  of 
the  oscilloclast  is  based  on  the  fact 
that  every  object  has  a certain  natu- 
ral period  of  vibration  and,  if  we  ap- 
proach an  object  with  a source  of  vi- 
bration of  the  same  vibratory  rate  as 
itself,  the  object  will  be  set  in  vibra- 
tion. 

Operations  have  been  performed 
painlessly  by  its  aid. 


Why  Throw  Away  Thousands  of  Phonograph  Needles 
When,  with  the  Machine  illustrated.  They  Can  Be  Sharp- 
ened in  a Jiffy,  Just  as  Good  as  New — Not  Forgetting 
Sewing  Needles. 


that  if  it  is  desired,  it  can  be  lowered 
into  a hole  to  bring  the  top  flush 
with  the  table.  This  flange  extends 
over  the  inside  so  that  the  compound 
cannot  boil  over  the  edge,  this  often 
being  the  case  when  old  compound 
is  desired  to  be  remelted,  inasmuch 
as  old  compound  is  often  impreg- 
nated with  acids.  The  inner  flange 
also  acts  as  a lip  for  scraping  the 
compound  from  the  ladle,  tlius  pre- 
venting waste. 

The  heat  is  provided  by  a three- 
heat  unit  of  the  well-known  cartridge 
type,  which  is  inserted  in  a slot  at 
the  bottom  of  the  pot.  This  unit  is 
regulated  by  a three-point  plug 
switch  for  obtaining  three  heats.  The 
unit  is  reliable  and  does  not  require 
any  attention  of  the  operator.  Many 
of  these  units  are  in  use  daily  and 
are  operating  with  entire  satisfac- 
tion. Photo  courte.<ey  General  Electric 
Co.  . . 
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The  British,  French,  Italian,  and  Jap- 
anese delegates  to  the  International 
Communications  Conference  left 
New  York  recently  one  morning  for 
Washington  to  resume  their  prelimi- 
nary session  after  a week’s  tour  of  Amer- 
ican electrical  industrial  plants,  which  re- 
cently concluded  with  an  inspection  of  the 
laboratories  of  the  American  Telephone 
and  Telegraph  and  the  Western  Electric 
Companies. 

When  Dr.  F.  B.  Jewett,  chief  engineer  aid  of  Rochelle 
of  the  Western  Electric  Company,  opened  salts  and  a sound  am- 
every  secret  door  to  them  in  his  thirteen-  plifier,  the  almost 
story  research  laboratory  at  463  West  noiseless  falling  of  the 
Street,  where  3,500  engineers  and  employees  tumblers  is  magnified 
are  engaged  in  training  volts,  amperes,  many  times. 


And  Finally  the  Visitors  Thought  They  Had  Been  Transported  Suddenly  to  First  the  North  Pole 
and  Then  to  the  Equator.  Those  Who  Cared  to,  Were  Allowed  to  Visit  the  “Hot”  and  “Cold  ’ 
Rooms  in  Which  Telephone  Engineers  Test  Their  Cables,  Wires  and 
Insulating  Materials  to  Stand  All  Sorts  of  Rigorous  Climatic  Conditions. 

The  Air  Can  Be  Made  as  Damp  as  Desired  in  These  “Bug”  Rooms,  as 
the  Engineers  Call  Them. 

watts,  and  coulombs  to  do  impossible 
things,  they  were  overwhelmed  with  aston- 
ishment. 

Piezo-electricity 

The  first  surprise  was  a demonstration 
wit’ll  Rochelle  salt  crystals.  “When  it 
comes  to  gymnastics,”  explained  the  engi- 
neer in  charge,  “no  one  has  anything  on 
the  Rochelle  salt  crystals.”  And  every 
one  agreed. 

It  was  shown  that  when  these  crystals 
are  twisted  or  pressed  an  electric  current 
flows  from  them,  is  squeezed  from  them, 
as  the  engineer  put  it.  And  conversely, 
when  a current  flows  into  them  they  wiggle 
and  walible  in  a most  capricious  fashion. 

There  was  a phonograph  with  the  ordinary 
reproducer  replaced  by  a salt  crystal.  From 
this  crystal  wires  were  led  to  another 
crystal  placed  in  a phonographic  horn  and 
when  the  phonograph  was  turned  on  the 
first  crystal  wriggled,  producing  currents 
which  made  the  second  crystal  wiggle  so 
violently  that  rich  music  poured  from  the 
horn. 

Rochelle  Salts  Opens  a Safe  at,.,-  -c- 

^ An  Interesting  Experiment 

How  to  open  a safe  without  knowing  the  Demonstrating  Vividly  the 

,,  , Presence  of  an  Electric  Current  in 

combination  or  wrecking  the  strong  box  j^e  Body.  By  Plunging  Both 

was  next  demonstrated.  Hands  into  Two  Metal  Dishes  Con- 


The  Auto- 
graph  of 
the  Heart 
of  Each  Visitor 
Was  Handed  to 
Him  After  He  Sat  in 
the  “Electrocardiograph” 
Chair  — the  Super-Sensitive 
String  Galvanometer  of  This  In- 
strument Registering  the  Delicate 
Rochelle  salt  Currents  on  a Photographic  Paper 

, . Strip.  Modern  Hospitals  Employ  This  New  In- 

CrystalS,  it  was  ex-  Strument  of  Science  for  Studying  the  Form  of 
plained,  twist  out  Heart  Beat  of  Each  Patient, 

of  shape  when 

agitated,  setting  up  an  electromotive  force.  When  connected 
with  the  safe  lock,  the  vibration  of  the  fall- 
ing tumblers  is  enough  to  throw  the  salt 
into  spasms.  The  whispered  moan  of  com- 
plaint is  magnified  in  the  amplifier,  trans- 
mitted to  another  crystal  and  becomes  a 
veritable  shriek  of  agony. 


In  the  Tropical  and  Arctic  Rooms 

Then  the  visitors  were  led  into  the  trop- 
ical room,  where  tropic  conditions  are  re- 
produced for  testing  apparatus  which  is  to 
be  used  in  the  equatorial  regions.  “Whew  !” 
said  Lieut.  Gardiner  of  the  British  delega- 
tion, “everything  here  but  mosquitoes  and 
alligators.” 

And  as  they  emerged  in  perspiration  they 
were  hurried  into  the  arctic  testing  room, 
where  the  temperature  was  far  below  zero 
and  the  only  realistic  touch  lacking  was  ice- 
bergs and  the  midnight  sun. 

“Do  you  know,”  asked  an  engineer  in 


SENSITIVB  MBTBft 
INDICATING  £LECTKic. 
CUARBNT PRODUCED 
BY  BODY 


caining  Salt  Water,  the  Extreme- 
ly Minute  Electric  Potential  Present 
Was  Indicated  on  a Sensitive  Electrical 
Measuring  Instrument  Known  as  a Micro- 
Voltmeter.  A Micro-Ammeter  Has  -Also 
Been  Used  for  Indicatine  the  Current. 
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The  Human  Voice  Has 
Been  Rated  at  About 
1/200  H.  P.  and  Even 


Less,  But  Scientists  Have  Perfected  an 
Instrument  Known  as  the  “Phonodeik” 
Which  When  Spoken  into,  Magnifies  the 


etting  off  California,  Colonel  John  J.  Carty, 
vice-president  of  the  telephone  company, 
cut  in  with ; 

■‘You,  Captain  Nichols  on  the  Gloucester, 


Voice  Waves  so  That  They  Will  Spread  Across  a Projection  Screen  Several  Feet  in  Width  as 
Shown  in  the  Illustration  Herewith.  The  “Phonodeik”  Was  Perfected  by  Professor  Dayton  C. 

Miller  of  Cleveland,  Ohio,  the  Eminent  American  Authority  on  the  Science  of  Sound. 

another  laboratory,  “that  every  time  your  ness  of  ll_o'clock  tluit_  the  sun  wa^  just 
heart  beats  one-thousandth  of  a volt  is  pro-  ’ “ ' ” " ' 

duced  frpm  your  finger  tips?" 

They  didn’t-  But  when  they  dropt  their 
fingers  into  two  shallow  dishes  of  saltwater 
the  pointer  of  a small  instrument  before 
them  flickered  back  and  forth,  registering 
their  heart  action.  “Perhaps  there’s  some- 
thing in  this  talk  of  magnetic  personality 
and  magnetic  handclasp,  after  all,’’  they 
said. 

Telephone  Talk  from  Ocean  to  Ocean 

One  of  the  demonstrations  arranged  was 
the  setting  up  of  communication  by  wires 
and  wireless  between  the  Catalina  Islands 
in  the  Pacific  Ocean  and  a ship  in  the  At- 
lantic Ocean  off  the  New  Jersey  Coast.  The 
Catalina  operafor  talked  to  the  skipper  of 
the  Gloucester  over  4,000  miles  of  telephone 
wires  and  radio  distances  of  about  100 
miles,  while  the  guests  listened  in  from  a 
dining  room  in  the  Waldorf  here  where  a 
dinner  was  given  for  them  recently  b\- 
the  American  Telephone  and  Telegraph 
Company. 

After  the  Catalina  operator  had  told  tire 
skipper  of  the  Gloucester,  who  was  riding 
a heavy  sea  in  the  Atlantic  Ocean’s  dark- 
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and  Operator  Spiker  on  the  Catalina 
Islands,  are  taking  part  in  an  epochal  event 
in  wireless  telephony.  You  are  the  first 
men  to  talk  to  each  other  from  the  Atlantic 
to  the  Pacific,  across  the  waters  of  both 
oceans  and  the  stretches  of  the  continent.’’ 

The  two  men  talked  for  about  four  min- 
utes, and  then  Operator  Spiker  closed  up 
his  apparatus  to  go  to  supper  and  Captain 
Nichols  to  go  to  bed.  Their  conversation 
had  been  hampered  somewhat  by  amateur 
operators,  who  insisted  upon  tuning  up  their 
radio  apparatus  to  listen  in  both  on  the 
Atlantic  and  Pacific  coasts.  Static  inter- 
ference prevented  the  Gloucester  from  hear- 
ing well,  but  Catalina  was  able  to  hear 
every  word  with  ease. 

By  automatic  devices  of  American  inven- 
tion, the  conversation  was  taken  off  the 
ends  of  the  land  wires  and  transmitted  by 
radio  to  the  ocean  stations.  The  wireless 
distance  on  the  Pacific  was  about  thirty 
miles  between  wires’  ends  and  the  Catalina 
Island  Station.  The  distance  between  the 
wires’  end  at  New  Brunswick,  N.  J.,  and 
the  Gloucester  was  more  than  fifty  miles. 

Carrier-Current  Phone  Circuit 

At  195  Broadway  the  visitors  saw  the 
demonstration  of  a carrier-current  tele- 
phone circuit  in  operation  from  New  York 
via  Harrisburg  to  Chicago,  a distance  of 
700  miles.  This  is  not  yet  in  commercial 
use,  but  will  be  shortly.  Between  Harris- 
burg and  Chicago  over  each  circuit  of  one 
wire  twelve  telegraph  and  one  telephone 


sunset 


One  of  the  Most  Remarkable  and  Important 
Experiments  Conducted  at  the  Laboratories  of 
a Large  American  Electrical  Company  for  the  Benefit  of  Visiting  Radio  Experts  Was  the  *‘Stunt’^ 
Illustrated  Above.  By  a Special  Arrangement  on  Overland  Telephone  and  Radio  Systems  the  Visi- 
tors While  at  Dinner  in  the  Waldorf-Astoria  Hotel,  New  York  City,  Had  the  Unusual  Experience  of 
Hearing  a Radio  Operator  on  the  Catalina  Islands  Talk  to  the  Mainland  Via  Radio,  Thence  Across 
the  United  States  Via  Telephone,  and  Finally  by  Radio  Once  More  to  the  Steamship  “Gloucester”  in 
the  Atlantic  Ocean.  It  Was  Sunset  in  San  Francisco  and  11  P.  M.  at  Night  on  the  Atlantic,  When 
This  Remarkable  Combination  Radio  and  Telephone  Conversation  Took  Place, 


Who  Would  Ever  Believe  That 
Such  a Simple  Thing  as  Rochelle 
Salt  Could  Help  to  Open  a Com- 
bination Lock  on  a Safe  Door?  But 
Scientists  Have  Found  that  When  Rochelle  Salt  Is 
Crystals  Will  Pick  up  Sounds  and  Act  Like  a Microphone  to  Vary  Electric 
Currents  in  a Circuit  and  that  Likewise,  When  Such  Telephone  Currents  Are 
Imprest  on  Another  Crystal  It  Will  Actually  Reproduce  Speech  or  Sound. 


messages  could  be  sent  simultaneously.  In 
the  demonstration  five  and  a half  telephone 
circuits  and  two  duplex  telegraph  circuits 
were  used  without  interference  in  conver- 
sations between  the  foreign  visitors  in  the 
Broadway  building  and  the  company’s  rep- 
resentatives in  the  downtown  district  of 
Chicago. 

What  seemed  to  impress  many  of  the  dele- 
gates as  the  most  interesting  demonstration 
was  one  of  cipher  printing  by  telegraph. 
This  has  not  yet  gone  into  commercial  use 
and  has  been  one  of  the  wartime  secrets  of 
the  American  Government  and  the  Amer- 
ican Telephone  and  Telegraph  Company. 
Major  Gen.  Squiers,  Chief  of  American 
Army  Communications,  and  other  military 
and  naval  officers  present  were  not  sur- 
prised at  what  took  place  because  several 
months  before  the  armistice  this  newly  de- 
veloped cipher  printing  telegraph  system 
was  in  daily  use  between  the  War  Depart- 
ment at  Washington  and  its  port  of  em- 
barkation at  Hoboken. 

The  cipher  message  was  sent  over  a fifty- 
mile  circuit  from  New  York  to  Cliffwood, 
N.  J.,  half  of  this  route  being  by  radio  and 
the  balance  over  return  land  wires.  Dur- 
ing the  demonstration  the  delegates  saw 
messages  ciphered  and  then  transmitted  and 
(Contiinted  on  'page  1020) 


By  WIIBIL1IA.M  M. 


The  microscope  and  telescope  have 
revealed  many  invisible  living  and 
inanimate  objects,  the  microphoto- 
graphic and  telephotographic  cam- 
era have  given  man  a knowledge 
of  still  smaller  or  more  difficult  subjects 
than  those  shown  by  either  one  of  the 
visual  apparatus  first  mentioned,  yet  man 
is  dissatisfied.  He  wants  to  see  atoms,  in- 


quately  studied,  it  will  be  found  to  be  an 
e.xceedingly  complicated  structure,  and  the 
section  of  the  retina  shown  in  the  cut,  is 
a good  example.  A and  B are  what  is 
known  as  the  cones ; between  them  are  the 
rods.  The  eye-ball  is  practically  unchang- 
ing in  shape.  The  convex  lens  of  the  eye, 
independent  of  any  particular  effects  of 
the  diaframming  effected  by  the  iris,  may 


accommodation  reduces  itself  to  the  recep- 
tion of  parallel,  or  converging  and  diverg- 
ing rays.  As  distant  objects  give  virtually 
parallel  rays,  it  is  merely  a question  of  the 
sensitiveness  of  the  retina,  as  defined  by  the 
size  of  the  focal  image  falling  upon  it,  that 
limits  the  distance  at  which  any  specific 
object  can  be  seen.  But  where  we  come  to 
objects  so  near  that  the  rays  from  them 
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uniT  OF  Large  and  small  vision 
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angle  of  VISION 


OBJECTS  ARE  SEEN 
ONLY  WHEN  THEY 
LIE  WITHIN  THIS 
RN6LE. 


Schematic  Diagram  Showing  the  Passage  of  a Ray  of  Light  Thru 
the  Lens  of  the  Eye,  and  Demonstrating  the  Angle  of  Vision.  Rays  of 
Light  Impinge  on  the  Retina  at  the  Rear  of  the  Eye-ball  and  Form  an 
Inverted  Image  of  the  Object.  The  Detailed  Diagram  Shows  the  Layers 
of  Cells  at  the  Rear  of  the  Eye-ball,  and  Note  Particularly  the  Rod  and 
Cone  Layer,  Which  Is  the  Most  Important  Part  of  the  Structure  Deal- 
ing with  Sight. 


mCROSCOPB 


COMPOUND 
MICROSCOPE  — 

RAYS  (image)  REFLEC 
TED  INTO  EYE  FROM 
SURFACE  OF  lUUMlH- 
ATEO  OBJECT.  


BATTERY  OF 
ENLAROINC  '' 
LENSES. 


STAGE  — 
FOR  HOLDING  AND 
ILLUMINATING  OB- 


Comparison  Between  the  Compound  Microscope  and  the  Single  Lens 
Microscope.  Both  Are  Practically  Identical  and  Have  Substantially 
the  Same  Effect  Upon  Vision,  Except  that  in  the  Latter  Only  One 
Magnification  Takes  Place  and  the  Rays  of  Light  Do  Not  Cross.  In 
Other  Words,  the  Object  Will  Have  to  Be  Upright  in  Order  to  Be 
Viewed  in  that  Position.  In  the  Former,  the  Rays  of  Light  Cross,  Due 
to  a Battery  of  High-powered  Lenses,  and  the  Object  Placed  on  the 
Stage  Must  Be  Inverted  in  Order  to  View  It  in  an  Upright  Position, 


visible  stars  and  still  other  things  of  which 
he  knows  nothing  as  yet.  Can  he  do  it? 

It  now  seems  impossible  that  he  will  ever 
be  able  to  see  these  lesser  things,  for  two 
reasons.  The  first  of  course,  is  the  nature 
of  the  limitations  of  the  eye,  and  the  next 
the  insurmountable  obstacles  met  with  in 
the  construction  and  use  of  artificial  optical 
instruments,  which  after  all  is  said  and 
done,  provide  nothing  more  than  optical 
assistance  for  the  human  eye  with  the 
adjunct,  however,  of  the  photographic 
plate. 

Vision  is  limited  in  the  eye  by  the  qual- 
ities and  action  of  a double  convex  lens 
whose  faces  change  their  radii  of  curva- 
ture or  degrees  of  convexity  under  the 
action  of  adaptation  muscles ; next,  by  the 
iris  witli  its  sphincter  muscle,  that  regulates 
the  diameter  of  the  opening  of  the  pupil, 
constituting  what  the  photographer  calls 
his  diafram — and  finally  by  the  size,  shape 
and  physiological  qualities  of  the  eye-ball 
with  its  retinal  lining.  If  the  eye  is  ade- 


be  taken  as  determining  the  angle  of  vision, 
as  shown  in  Fig.  1. 

The  reflected,  emitted  or  transmitted  rays 
of  light  from  an  object  pass  into  the  eye 
by  way  of  the  convex  lens,  adapted  to  the 
distance  by  the  action  of  the  adaptation 
muscles  and  diaframmed  for  clear  vision  by 
the  iris  and  produce  upon  the  retina,  the 
inverted  focal  image  of  the  object.  The 
angle  of  vision  may  be  observed  l)y  closing 
one  eye  and  noting  how  distant  objects  are 
affected  and  to  what  extremes,  right  and 
left  and  up  and  down  the  vision  extends. 

The  iris  opens  in  obscure  light  and  closes 
in  strong  light,  so  that  the  reader  can 
study  or  observe  for  himself  what  effect, 
if  any,  the  change  of  opening  of  the  iris 
has  upon  the  field  of  vision. 

These  different  movements  which  are 
very  briefly  and  inadequately  described,  are 
known  as  accommodation  and  the  accom- 
modation system  is  in  constant  action,  when 
the  eye  is  in  use  on  objects  at  various  dis- 
tances or  is  affected  by  varying  light.  The 
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cease  to  be  parallel,  then  it  is  a question 
of  adaption  of  lens  and  iris. 

In  normal  eyes,  an  object  appears  to  be 
a mere  point  when  the  rays  of  light  from 
it  subtend  an  angle  of  60  seconds.  On  the 
most  sensitive  part  of  the  retina,  the 
macula,  the  cones  lie  close  together  (.002 
mm.)  but  in  the  outer  part  of  the  field  of 
vision,  the  cones  are  farther  apart,  so  that 
vision  there  is  less  perfect.  Approximately 
back  of  the  lens  on  the  surface  of  the  retina 
is  a spot  which  is  unaffected  by  light  rays 
and  is  called  the  punctum  caecum,  quite  the 
reverse  of  the  macula,  altho  a near  neighbor 
thereto. 

The  microscope  and  telescope  operate  to 
increase  the  apparent  size  of  objects.  In 
the  last  resort,  this  resolves  itself  into 
causing  the  rays  from  the  object  to  enter 
the  eye  at  an  advantageous  angle,  so  as  to 
cover  a larger  portion  of  the  retina  than 
they  otherwise  would.  This  of  course  cuts 
down  the  illumination  and  in  the  micro- 
(Confinucd  on  page  1006) 
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{Illustration  by  the  Author.) 
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0 19U0  Science  & Invention 


When  the  Giant  Airships  of  Tomorrow  Arrive  to  Discharge  and  Take  on  Freight,  Speed  Will  Be  the  Principal  Desideratum.  To  Enable  the  Freight 
to  Be  Handled  in  the  Shortest  Time,  So  as  to  Keep  the  Ship  in  the  Air,  It  Is  Here  Proposed  to  Pack  the  Freight  in  Metal  Cars — These  Cars  Being 

Run  in  or  Out  with  an  Electric  Locomotive  as  Shown. 


AS  commercial  aircraft  routes  continue 
to  develop,  one  of  the  promising 
and  important  features  of  this 
^ method  of  transportation  is  that  of 
carrying  freight  and  express  ship- 
ments, aside  from  that  of  passengers.  We 
know  that  a large  number,  of  passengers 
may  be  quickly  taken  on  board  an  air- 
plane, or  Zeppelin  type  airship,  but  it  is 
another  problem  altogether,  when  we  come 
to  consider  the  loading  of  a number  of  these 
large  airships  with  freight  in  the  near  fu- 
ture, when  aircraft  will  be  as  common  a 
sight  as  the  ocean  steamships  of  today.  The 
writer  of  this  article  has  given  considerable 
thought  to  this  phase  of  the  subject,  and 
illustrates  herewith  an  idea  which  he  be- 
lieves quite  feasible,  not  to  me.ition  neces- 
sary, in  rapidly  .loading  such  giant  freight- 
ckrrying  aircraft,  so  as  to  keep  them  flying 
the  greatest  amount  of  time  possible. 

It  requires  several  days  to  load  some  of 
the  large  ocean  steamships  at  the  present 
day,  even  with  the  highly  developed  load- 
ing and  unloading  machinery  which  has 
been  installed  at  several  of  our  large  sea 
and  lake  ports.  The  scheme  shown  in  the 
illustration  will  certainly  serve  to  load  one 
of  these  giant  aerial  Leviathans  much  more 
rapidly  than  is  possible  or  has  pro.ven  pos- 
sible so  far  in  the  case  of  steamships. 

The  principal  idea  in  this  arrangement  is 
to  have  the  freight  placed  or  packed  into 
suitable  steel  carriers  or  cars,  each  one 
to  contain  a given  number  of  tons  of 
freight. 

The  freight  can  thus  be  gotten  ready  to 
load  into  the  airship  long  before  the  actual 


shipping  time,  and  when  the  ship  arrives, 
her  shipment  of  freight  could  be  pulled  out 
with  electric  locomotives,  running  along  the 
rails  as  shown  in  the  picture,  and  the  re- 
turn shipment  stowed  away  in  her  cavern- 
ous maw,  all  within  a few  hours, 

Incidentally,  the  writer  shows  in  his  il- 
lustration herewith  a new  idea  in  dirigi- 
ble or  lighter-than-air  aircraft  design, 
this  type  of  airship  comprising  two  indi- 
vidual gas  bags  joined  together  by  a more 
or  less  shallow  central  compartment,  which 
can  be  made  of  sufficient  height  to  form  a 
passenger-carrying  compartment  with  state- 
rooms, etc.,  for  the  accommodation  of  pas- 
sengers. 

It  would  seem  a very  good  plan  to  pro- 
vide two  pilot  rooms  in  the  nose  of  each 
dirigible  as  shown,  which  had  best  be  equipt 
with  suitable  controls,  . in  duplicate,  for 
steering  and  handling  the  giant  aircraft,  so 
that  in  the  event  that  one  set  of  controls 
should  become  defective,  the  other  set 
could  be  immediately  brought  into  play. 

This  type  of  duplex  airship  should  oper- 
ate very  successfully  in  the  air  and  should 
not  prove  any  more  difficult  to  handle  than 
a single  gas  bag  dirigible. 

One  of  the  reasons  for  suggesting  this 
invention  in  the  design  of  lighter-than-air 
machines,  has  been  prompted  by  the  belief 
in  the  fact  that  the  maximum  size  of  single 
gas  bag  machine  has  been  about  reached  in 
the  giant  craft  built  by  the  British,  such  as 
the  R-34,  which  made  a successful  trip 
across  the  Atlantic  Ocean,  and  return. 

To  carry  more  freight  than  the  R-34,  for 
e.xample,  it  would  be  necessary  to  build  a 
longer  ship,  as  the  diameter  could  not,,  of 
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course,  be  very  much  increased,  for  the 
length  already  adopted  in  the  design  of  the 
R-34.  Hence,  the  present  suggestion  that 
two  such  gas  bags  be  combined  and  rigidly 
fastened  together  in  the  manner  shown,  re- 
sulting -in  a ship  of  moderate  length  and 
easier  steering  and  handling  qualities. 

Several  other  ideas  which  the  writer  has 
had  in  mind  for  the  freight-carrying  air- 
ships of  tomorrow,  are  the  following; 

It  has  been  found  difficult  to  successfully 
repair  gasoline  engines  used  for  driving  the 
propellers  of  such  aircraft  when  the  engines 
are  placed  external  to  the  gas  envelope  or 
cabins  of  the  ship,  and  therefore  it  would 
certainly  seem  the  best  practice  to  place  the 
driving  motors  inside  the  airship,  grouping 
the  engines  as  far  as  possible  along  a given 
axis  so  that  the  engineer  crew  could  take 
care  of  the  motors  by  passing  from  one 
engine  room  to  the  other  quickly. 

It  is  proposed  to  drive  the  propellers  thru 
shafting  and  gears  or  they  could  of  course 
be  driven  electrically  by  motors  supplied 
with  electrical  energy  from  a central 
dynamo  and  gasoline  engine  plant,  installed 
at  a suitable  location  in  the  airship. 

With  this  arrangement,  the  complete  con- 
trol of  the  airship  is  greatly  improved  and 
enables  the  centralization  or  focusing  of 
all  the  engine  power  and  other  controls  in 
the  pilot’s  cabin. 

The  aircraft  of  tomorrow  will  duplicate, 
if  not  surpass,  the  large  steamships  of  to- 
day in  conveniences  for  the  passengers 
Wireless  telegraphy  and  telephony  appara- 
tus will  be  carried,  as  well  as  all  of  the 
usual  appointments. 


The  New  Pishoff  Aeroplane  Photographed  at  the  French  Aviation  Meet  at 
Sue,  France,  Where  It  Attracted  Much  Attemion.  It  Is  Small  and  Known 
as  an  “Avionette.”  Note  the  Position  of  Pilot’s  Seat  and  the  Wings.  It 
Gets  Its  Name  from  the  French  Inventor.  M.  Pishoff.  Compare  With 
Man  a:t  Right. 


A “Water-Merry-Go-Round”  Is  Making  the  Task  of  Learn- 
ing How  to  Swim  a Pleasant  One  for  About  6,000  Boys  and 
Girls  in  Cincinnati.  This  Novel  Invention  Takes  All  Fear 
of  Being  Accidentally  Submerged  Out  of  Learning  How  to 
Swim  and  the  Youngsters  Give  Their  Undivided  Attention 
to  the  Instructor,  Easily  Keeping  Their  Place  in  the  Pro- 
cession of  Young  Swimmers.  An  Oval  Track  Fastened  to 
the  Ceiling  Above  the  Pool  From  Which  Are  Suspended 
Stout  Ropes  on  Pulleys  Running  on  the  Track,  Keep  the 
Swimmers  on  the  Surface  of  the  Water. — l’lK>to  from  J.  K. 

Schmidt. 


\ Knotty  Radish.  No,  There  Is  No  Tiyck  to  This  Radish, 
just  as  You  See  It  Is  the  Way  It  Came  From  Mother 
Earth.  How  It  Came  to  Take  This  Turn  in  Life  Is  Un- 
known. Perhaps  You  Can  Figure  It  Out.  The  Radish  From 
Which  the  Photo  Was  Made  Is  in  the  Possession  of  Mr.  S. 
G.  Gill,  of  Wooster,  Ohio,  Who  So  Kindly  Loaned  It  for 
Photographing.'  He  Keeps  It  in  Alcohol. 

1‘huto  from  VV.  r.  Mellot. 


A Recent  Photograph  Taken  of  Thomas  A*.  Edison,  the  Famous 
American  Inventor,  in  His  Laboratory  at  West  Orange,  N.  J. 
Mr.  Edison  Spends  a Great  Part  of  His  Time  in  One  of  His 
Several  Laboratories  Where  He  Works  on  Experiments  in  Elec- 
tricity and  Chemistry,  in  an  Endeavor  to  Extract  New  Secrets 
from  Dame  Na.ture.  Among  His  Great  Contributions  to  the  Wel- 
fare and  Happiness  of  Mankind,  Are  the  Phonograph,  or  Talking 
Machine,  the  Moving  Picture,  the  Electric  Light,  Pioneer  De- 
velopment of  the  Electric  Railway,  Besides  Developments  in  the 
Manufacture  and  Distribution  of  Cement,  the  Perfection  of  Nickel- 
Plated  Moulds  for  Pouring  Concrete  Houses  in  One  Operation — 
Including  Stairs,  Fireplace  and  Other  Decorations,  the  Nickel- 
Iron  Alkaline  Storage  Battery,  an  Instrument  for  Automatically 
iRecording  Telephone  Calls  in  the  Absence  of  the  Subscriber,  Etc. 


No,  This  Is  Not  an  Iceberg  from  the  North  Pole,  but  One  Made  by 
Man.  More  Than  20.000  Blocks  of  Ice  Are  in  This  Land  Iceberg, 
Comprising  Over  6,000,000  Pounds  of  Ice.  This  Sight,  Never  Seen 
Before.  Is  in  Covington,  Ky.,  near  Cincinnati,  Where  an  Ice  Plant 
Was  Wrecked  by  an  Ammonia  Gas  Explosion.  The  Force  of  the* 
E.\plosion  Was  So  Great  That  It  Blew  Away  the*  Walls  of  the  Build- 
ing and  Left  the  Ice  Within  Exposed  to  the  Elements. 


978 


uiwot/ov  uDicAro'p. 


Testing  Boys  to  Find  Their  Qualifications  Before  They  Are  Apprenticed 
to  a Trade  Above: Examining  t*ie  Boy’s  Sense  of  Feeling.  He  Is  De- 

pressing a Morse  Telegraph  Key,  at  Regular  Intervals.  While  the  Little 
Watch  at  the  Side  Registers  1/1000  Seconds  and  Is  Connected  With 
the  Key.  It  Indicates  Whether  the  Same  Amount  of  Exertion  Has  Been 
Used  and  How  Evenly  It  Has  Been  Done.  Below: — This  Young  Man  In- 
tends Being  an  Artist  and  Is  Being  Examined  for  His  Ability  to  Test 

Colors. 


One  of  Neiv  York’s  Marvelous  Electric  Signs.  The 
Butterfly  and  Rose,  Are  All  Shown  in  Their  True-io- 
Nature  Colors.  The  Various  Groups  of  Lamps  Are 
Winked  On  and  Off  Rapidly  by  an  Automatic  Motor- 


No,  This  Is  Not  a Giant  Mouse  Trap,  but  One  of  the  World’s  Great 
Wonders — a Giant  Water  Wheel  or  Series  of  Water  Wheels  Joined  to 
One  Shaft  and  Constructed  Entirely  of  Bamboo.  Several  Months  Work 
and  Tho^usands  of  Pieces  of  Bamboo  and  Rope  Lashings  Were  Necessary 
in  Constructing  This  Giant  Prime  Mover.  The  Water  Wheel  Was  Pho- 
tographed in  Operation  on  the  River  Song,  in  Indo-China. 


1 Flapping  Its  Wings  as  It  Alights  on  the  Flower.— Bhoto 
f . © Kadel  & Herbert. 

1 
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New  Automobile  Direction  Indicator.  A New  Device  Which 
Is  Attached  tosthe  Rear  Left  Fender  or  Body  of  the  Car.  The 
Diameter  of  the  Face  of  the  Indicator  Is  10  Inches.  Tnc 
Four  Signals  “Right”,  “Left”,  “Stop”  and  “Back”  Are 
Operated  by  Four  Push  Buttons  Set  in  Switch  Which  May 
Be  Attached  to  the  Steering  Post  or  Instrument  Board.  By 
Pressing  the  Button,  the  Correspondence  Signal  Is  Brought 
Into  View,  and  the  Small  Gong  on  the  .Face  of  the  In- 
dicator Rings  in  Order  to  Apprise  the  Other  Automobiles 
and  the  Traffic  Policeman  of  the  Change  in  Indication.  At 
Night  the  Signal  Is  Illuminated  From  Within. 
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This  article,  dealing  with  the  possi- 
bility of  hydro-electric  development, 
or  the  generation  of  electricity  from 
w.'iter-falls  and  rnnning  streams,  is 
a most  timely  one;  not  only  for  the 
reason  that  coal,  oil  and  other  fuels  are 
gradually  and  surely  rising  in  first  cost, 
and  the  sources  of  these  fuels,  in  some 
cases,  diminishing,  but  it  if>  almost  a crim- 
inal offense  to  the  engineering  fraternity 


L>©ira^ 

Fall® 
TIhtaEa  Hit 


to  see  thousands  of  miles  of  water  streams, 
rivers  and  other  bodies  of  water  unde- 
veloped and  simply  wasting  their  energy, 
so  far  as  the  every-day  requirements  of 
mankind  are  concerned. 
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The  electrical  engineer  would  not  rob 
Nature  of  her  beauty  by  stopping  the  flow 
of  a river  stream,  but  he  would  simply 
extract  the  latent  power  in  the  stream  as 
it  wends  its  way  towards  the  sea.  Many 
gigantic  hydro-electric  developments,  which 
luive  been  completed  in  the  last  ten  years, 
attest  to  this  fact. 

One  of  the  latest  water-power  develop- 
ments for  generating  electricity  to  help  haul 


The  Illustration  Shows  One  of  the  Most 
Wonderful  Water-Power  Stations  Yet 
Built  by  Electrical  Engineers.  This  Is  a 
View  of  the  Remarkable  “Long  ^ake 
Power  Station”  of  the  Washington  Water 
Power  Co.,  Located  Near  Seattle.  These 
Man-Made  Falls  Have  a Height  of  197 
Feet  or  20  Feet  Higher  Than  the  World- 
Famous  Niagara  Falls.  This  Station  Now 
Contains  Three  and  Will  Eventually  House 
Four  Giant  Turbo-Generators  Developing 
a Total  of  104,600  Horse-Power.  The 
Water  Is  Impounded  Above  the  Falls  and 
Shot  Down  Thru  the  Long  Steel  Pen- 
stocks into  the  Turbines  in  the  Power 
Station.  The  Electric  Generators  Are  13i- 
ectly  Connected  on  the  Same  Shaft  with 
the  Turbines,  and  in  This  Way  the  Me- 
chanical Energy  Extracted  from  the  Water 
Thru  the  Agency  of  the  Turbines,  Is  Con- 
verted or  Transformed  into  Electrical 
Energy  at  an  Efficiency  of  Between  SO 
and  60  Per  Cent,  or  About  Five  Times  the 
Maximum  Efficiency  Obtained  in  the  Larg- 
est and  Most  Efficent  Steam-Driven  Elec- 
tric Generating  Plants,  Operating  with 
Coal-Fired  Boilers.  The  Loss  Incident  to 
Transmitting  the  Electrical  Energy  De- 
veloped Over  the  Wires,  Even  Over  Dis- 
tances of  Hundreds  of  Miles,  Are  Very 
Small  Indeed 


penstock 


Dynamos 

discharge 


WHAT 


HORSE  POWER  MEANS  TO  MANKIND 


100.000 


NEW  YORK 


104,600  HORSE-POWER  WOULD  REauiRE 
104.600  HORSES.  EXTENOIMG  FROM  NEW 
YORK  CITY  TO  BOSTON.  185  MILES  AIRLINE 
DISTANCE. 
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ilie  trains  of  the  great  Chicago,  Milwaukee 
and  St.  Paul  Railway  sy.stem  over  the 
Rocky  Mountains,  is  that  at  the  Long  Lake 
Power  St.ation,  near  Seattle,  Washington, 
which  s^tion  is  sliown  in  the  accompanying 
illustration.  This  water-fall  is  remarkable 


for  one  thing,  as  it  falls  from  a total  height 
of  197  feet  or  twenty  feet  higher  than  the 
world-famous  Niagara  Falls,  and  it  is  all 
nian-made. 

The  present  plans  called  for  the  instal- 
lation of  four  giant  turbo-generators  de- 
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veloping  a total  of  19,500  kilowatts  each  at 
unity  power  factor — or  a total  of  104,600 
Iiorse-power.  Three  sets  of  turbines  and* 
generators  are  now  installed  and  the  fourth 
is  to  follow.  These  turbines  pperate  under 
■ {Continued  on  page  1042) 


By  Mo  ILo  JOMMOTOME 


For  the  tenth  time  in  the  last  half 
hour,  Billie  Hoyt  looked  at  the 
office  clock.  At  last  it  was  five 
o'clock.  With  a sigh  of  relief  he 
tossed  his  pen  at  the  rack,  closed 
the  heavy  ledger,  dashed  into  his  street 
clothes,  and  rushed  out  of  che  office. 

Billie,  as  a rule,  was  not  a clock-watcher, 
as  it  is  under- 
stood in  a busy 
office.  To- 
night, ho 
ever,  the  clock 
had  heendrag- 
g i n g slower 
than  ever  be- 
fore. T h e r 


exclaimed  as  she  gave  him  a bear-hug  and 
a kiss.” 

“May  be.  Then,  perhaps  he  will  surprise 
me,”  replied  Billie.  “Let’s  go  and  see  him 
right  away.” 

“I  think  not.  You  would  spoil  every 
chance  you  ever  did  have  if  you  bothered 
him  now.  He's  working  in  that  old  stuffy 
laboratory  and  won’t  be  bothered.  I wish 
that  he'd  get  done  puttering  and  mussing 


Hurry  up ! This  is  too  important  a matter 
to  wait!  I've  found  it  at  last!  ' The  Elixir 
of  Life!" 

Half  protesting  at  being  disturbed,  Billie 
ancl  Marie  bustled  from  the  kitchen,  down 
a flight  of  stairs  and  into  the  little  smelly 
laboratory. 

The  Professor  led  them  to  a table,  where 
lay  upon  a cushion,  fast  asleep,  the  worst- 
looking specimen  of  tom-cat  Billie  had  ever 
beheld. 

There  was  a rack 
of  test  tubes  on  the 
table  with  the  cat, 
one  of  the  tubes  con- 
taining a dark  green 
fluid.  Picking  out  this 
particular  tube,  the 


. The  Tail  Grew  Out  Slick  and  Shiny.  In  Her  Excitement,  Forgetting  the  Warning  to  Keep 
Quiet,  Marie  Gurgled  Out:  “Oh,  the  Cute  Little  Darling.  Let  Me  Hold  It,  Father.” 
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was  a reason.  He  was  going  to  take  a run  out 
into*  the  quiet  suburbs  of  Los  Angeles  to 
sec  Marie,  the  only  daughter  of  Professor 
.Straus,  who  spent  most  of  his  time  dabbling 
in  the  mysteries  of  science.  This  was 
not  the  only  reason,  either,  for  Billie  was 
going  to  ask  the  old  Professor  for  Marie’s 
liaml.  He  did  not  think  that  there  would 
be  much  objection  raised  on  the  Profes- 
sor’s part,  for  Billie  had  been  a welcome 
friend  for  many  months  past.  Neither  did 
he  figure  that  the  question  of  money  would 
cut  much  ice,  for  he  knew  that  Professor 
.Straus  had  been  so  busy  during  the  declin- 
ing years  of  his  life  trying  to  discover  some 
wonderful  elixir  or  other,  that  he  had  let 
his  business  run  itself  with  the  result  that 
a thousand  dollars  or  so  were  all  that  re- 
mained of  a once  good-sized  fortune. 

Billie  spent  a half-hour  in  tonsorial  ef- 
fort, and  then,  taking  a hurried  glance  at 
the  mirror,  left  his  little  room,  and  caught 
.a  trolley  for  Marie’s. 

It  was  only  a half-hour's  ride  from  the 
busy  section  of  town  and  he  soon  found 
himself  at  the  front  door. 

He  pushed  a button.  The  door  opened, 
.and  Marie  sprang  to  meet  hini. 

“Oh,  Billie!  Won't  l''ather  1)C  suritrised 
when  we  break  our  secret  to  him?”  she 


all  over  the  place  with  those  nasty  smelly 
chemicals.  Come  on  in,  and  let's  have  .smne 
supper.  I’ve  tried  to  coax  him  uj)  three 
times  and  the  last  time  I went  down  stairs 
he  pushed  me  out  of  the  place  and  locked 
the  door.” 

“Must  have  found  something  new,  eh?” 

“Guess  so,  from  the  way  he  acts  lately.” 

Marie  bustled  around  the  little  kitchen, 
putting  the  finishing  touches  to  a savor.v 
meal,  which  she  had  spread  out  on  a snowy 
white  cloth.  As  she  worked,  she  flashed 
Billie  a glance  front  pretty  brown  eyes,  that 
made  him  catch  his  breath. 

The  meal  liad  started,  and  was  pro.gres- 
sing  wonderfully  for  two  young  folks  in 
love,  when  hurried  steps  were  heard  on  the 
stairway  leading  from  the  laboratory.  7'he 
kitchen  door  ' flew  o|)en  and  Professor 
■Straus  stood  viewing  the  two. 

He  was  excited. 

“Hello,  Billie.  Just  in  time.  Come  on, 
you  two,  with  me  to  the  laboratory — I’ve 
found  it  at  last!'’ 

“h'ound  what"^”  asked  Marie.  “I  hoi)C 
wdiatever  you’ve  found  will  give  you  time 
to  eat  your  stipper.  Come  on,  h'ather,  and- 
cat  now;  or  you’ll  be  ill." 

The  Professor  looked  dis.ap]iointcd. 

“'I'lu'  supiier  can  go,  child.  Come  on, 
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Professor  motioned  Billie  and  Marie  to 
chairs  close  to  the  table. 

"Sit  down,  children,  while  I tell  you  what 
is  in  this  tube,  ''arie  knows  that  ever 
since  the  death  of  her  dear  mother,  ten 
years  ago,  I have  devoted  my  entire  time  to 
searchin.g  for  the  Elixir  of  Life.  People 
have  laughed  at  me,  and  said  that  I was 
crazy,  still  I kept  everlastingly  at  it,  and 
nowr  I am  rewarded.  This  little  tube  con- 
tains one  ounce  of  the  Elixir  of  Life.  I 
am  going  to  show  you  what  it  will  do. 
Sec  this  cat  asleep  on  the  table?  1 judge 
him  to  be  about  ten  years  old.  He  is  a 
li£(rd-looking  character  and  from  his  ap- 
pearance has  been  in  many  battles.  He  is 
minus  an  ear  and  a part  of  his  tail.  .Now  I 
have  found  that  each  drop  of  this  fluid 
turiw  the  hands  of  time  back  just  five  years. 
It  is  given  like  medicine  through  the  mouth. 
Whoever  takes  a drop  finds  himself  just 
five  years  younger.  Now'  I said  that  this 
cat  is  rdiout  ten  years  old.  If  I give  him 
two  drops,  he  w'ill  grow  ten  years  youn.ger,” 

“Impossible,”  blurted  the  itnpulsivc  Billie. 

“Eh?  How''s  that?  Young  man,  what 
do  you  know  about  it?  What  do  you  mean 
by  standing  there  and  making  such  an  asscr- 
{Coniinuecl  on  fnige  10.50) 
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A Typical  Portable  High  Fre- 
quency Apparatus  for  Produc- 
ing Long  Streamers  of  Sparks 
and  Even  This  Is  ‘‘Movified” 
for  Effect.  Rather  Than  for 
Actual  Work. — Photo  Courtesy 
Universal  Films. 


Lighting  Candles  with  a High  Frequency 
Spark  from  the  Finger.  Joe  Ryan  Is  Sup- 
posed to  Have  a Contraption  Strapt  Around 
His  Body,  Whereupon  by  Pressing  Certain 
Buttons,  Various  Mystical  Effects  Are  Pro- 
duced. 


So  Weird  Is  the  “Hidden  Dangers”  Photo- 
play, That  Even  the  Realms  of  the  “Crystal 
Gazer”  and  the  Masked  Societies  Are  En- 
croached Upon.  The  Art  of  “Crystal  Gazing” 
Is  Pictured  in  This  Strange  Photoplay  with 
Startling  Reality  and  Effect  on  the  Audience. 


A Very  Smple  “Magic"  Stunt  Is  that  of  Elevat- 
ing the  Body,  or  Levitation,  as  the  Magicians  Call 
It;  but  When  Used  in  a Movie  Thriller,  It  Pro- 
duces a Far  Different  Effect  Than  When  Demon- 
strated by  the  Professional  Prestidigitator.  The 
Magician  Is  Passing  a Hoop  Over  the  Body. 


Volumes  of  Smoke  Pouring  from  the  Mouth  of 
a Little  Bottle  Is  Produced  in  Still  Another  of 
the  Vitagraph  Photoplays.  Note  the  Spark  Shoot- 
ing to  the  Elbow  of  the  Hindoo.  The  Smoke,  of 
Course,  Is  Due  to  the  Chemical  Reiction  of  Two 
Substances  in  the  Flask. 


Why  Not  Use  the  Old  Plain  Glass  Lens 
or  Windows  From  the  Head  Lamps  for 
Framing  Pictures,  After  You  Have  In- 
stalled Those  New  Non-Glare  Ones  on 
Your  Car?  Circular  Pictures  Can  Also 
Be  Made  Attractive  With  the  Glass 
Discs  Froirt  Discarded  Head  Lamps. 


And  Who  Said  That  Old  Worn-Out 
Pistons  Could  Perform  No  Further 
Service  After  Being  Discarded  From 
the  Engine?  Here  We  See  a Dis- 
carded Piston  Acting  as  a Paper 
A?eight,  a Pen  Holder,  and  Last,  but 
Not  Least,  a Cigarette  Holder. 


'TPW^W:' 


We’ll  Say  This  Is  Some  Novel  as  Well 
as  Attractive  Table  Lamp.  It  Was 
Constructed  With  an  Old  Steering 
Wheel.  The  Wheel  Itself  Can  be  Either 
Re-Nickeled  or  Else  Painted,  and  the 
Lamp  Made  Attractive  With  an  Or- 
nate Silk  Shade. 


If  You  Have  an  Old  Fireplace\That 
Needs  a Little  Dressing  Up,  Here  Is 
Where  a Discarded  Gear  Shift  lt»ver 
Comes  in  as  a Poker;  Real  Colofiial 
Looking,  Is  It  Not?  Many  Other 
Uses  for  Discarded  Auto  Parts  Will 
Readily  Suggest  Themselves. 


Speaking  of  Typewriter  Lamps — 
What’s  the  Matter  With  This  One 
Constructed  From  an  Old  Speed- 
ometer Shaft?  This  Shaft  Is  Thoroly 
Flexible  Permitting  of  Adjustment  of 
the  Lamp  to  Different  Heights  and 
Angles. 


As  a Fireside  Stool,  the  Old  Tonneau 
Seat  From  a, Discarded  Automobile  Can 
Hardly  Be  Excelled.  It  Is  Exceedingly 
Comfortable  and  Can  Be  Placed  in  Any 
Odd  Corner  or  Spot  Desired.  The  Ex- 
cellent Springs  in  Automobile  Seats  Pro- 
vide \Vonderful  Comfort. 
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Various  Stages  in  the  Reproduction  of  Statues  or  Other  Objects  by  the  Method  of  Electrolysis  or  by  the  Deposition  of  Pure  Metallic 
Copper  on  a Mold  of  the  Object,  Which  Mold  is  Formed  of  a Special,  Fusible  Alloy  Which  Can  Afterward  be  Melted  Out.  Any  Thickness 

of  Copper  Deposit  Desired  Can  be  Easily  Obtained. 


There  are  a number  of  methods 
of  manufactuing  copper  articles,  but 
the  electrolytic  process  ;is  in  many 
c^^j  the  simplest  apd  most  inex- 
pensfye.  Very'little  i§  known  by  the 
public  concerning  this  process,  inasmuch  as 
the  method  is  carefully  guarded  by  those 
practising  it ; the  reason  for  this  being  that 
the  results  are  far  superior  in  many  cases 
to  those  given  by  processes  in  common  use, 
and  the  profits  tealized  in  commodities 
made  thus  are  surprisingly  great. 

In  the  electrolytic  process,  there  are  two 
distinct  methods  in  use,  and  these  are : 

1.  A mould'  is  made  of  wax  or  siruilar 
material,  and  this  in  turn  is  rendered  coivt 
ductive  with  either  grafite,  bronze  powder 
or  by  precipitation  of  metallic  salts,  as  by- 
chemical . reaction,  and  this  is  made  '^the 
cathode  for  the  deposition  of  copper  from’ 
its  sulfate  or  solution  of  some  other  salt. 

2.  A mould  is  made  of  a fusible  alloy, 
and  this  is  electroplated  as  above  and  the 
alloy  is  removed  by  fusion  or  melting. 

The  first  process  is  not  so  good  as  the 
second,  because  the  conducting  surface  of 
the  grafite  or  other  materials,  at  their  best, 
are  very  poor,  and  great  care  must  be 
exercised  to  give  this  a “flash”  of  copper 
and  a considerable  time  is  needed  to  deposit 
this  layer  of  copper.  The  wax  mould  is 
quite  soft,  and  does  not  well  withstand  the 
great  pressure  it  is  subjected  to,  in  the 
process  of  electrolysis;  therefore,  the  thick- 
ness of  the  deposited  copper  is  limited. 


The  second  process  is  more  adaptable 
for  commercial  purposes,  as  the  conductiv- 
ity of  the  mould  is  greater  and  therefore 
much  heavier  deposits  are  possible  in  less 
time,  than  with  the  wax  mould.  Further- 
more, finer  details  can  be  brought  out  bet- 
ter than  by  any  other  process. 

Here  are  some  of  the  commodities  these 
concerns  are  actually  making:  automobile 
radiators  and  manifolds,  head-light  reflec- 
tors, seamless  tubing,  condensers  for  chem- 
ical purposes,  phonographic  tone-arms, 
honor  roils  or  tablets,  etc.  The  number  of 
commodities  are  legion,  and  would  neces- 
sitate quite  a long  list,  but  the  possibilities 
are  obvious  to  many  branches  of  manufac- 
turing enterprises. 

> of  Moulding. 

A wooden  pattern  is  made  of  the  article 
in  question  and  a matrix  is  made  in  plaster- 
of-Paris.  After  the  plaster  has  “set”  and 
is  thoroly  dried,  a duplicate  is  made  by 
pouring  the  alloy  into  or  on  (as  the  case 
may  be)  the  plaster  negative.  After  the 
metal  is  cold,  the  plaster  negative  is  re- 
moved and  the  metallic  core  is  prepared 
for  the  copper  plating  solution,  this  being 
done  by  steeping  it  in  a solution  of  caustic 
soda  for  a few  minutes,  and  washing  in 
running  water.  A copper  wire  is  attached 
to  the  metallic  core  at  any  convenient  place, 
which  is  to  serve  as  one  of  the  conductors. 

In  some  cases,  the  article  is  prest  into  the 
molten  fusible  alloy  (which  is  poured  into 


a shallow  pan)  and  the  alloy  is  suddenly 
cooled  or  chilled. 

Fusible  Alloys. 

Many  years  ago,  chemists  discovered 
that  by  adding  tin  and  bismuth  to  lead,  the 
resultant  melting  point  of  the  alloy  would 
be  very  low  and  in  fact  some  of  these 
alloys  are  readily  plastic  in  hot  water.  Here 
are  several  typical  fusible  alloys  that  have 
been  found  to  give  good  results  for  the 
purposes  covered  in  the  present  paper. 
Quite  a large  amount  of  these  have  been 
compiled  and  their  general  characteristics 
given  in  the  Physico-Chemical  Tables. 


Volume 

1, 

page(  394  to  397. 

Fusing  Point. 

Lead 

Tin 

Bismuth 

Mercury 

Degrees  Fah. 

2 

3 

s 

212 

5 

3 

8 

183 

2 

2 

5 

1 

158 

5 

3 

5 

2 

127.5 

The  metals  are  melted  in  an  iron  pot  in 
the  usual  manner,  and  about  a pound  of 
rosin  is  added  to  every  hundred  pounds 
of  the  alloy,  this  acting  as  a flux  and  keep- 
ing the  alloy  clean.  The  dross  is  then 
skimmed  off  with  a ladle  and  it  is  ready 
for  use. 

The  Copper  Plating  Solution. 

The  composition  of  this  solution  us- 
ually consists  of  a five  per  cent  up  to  a 
{Continued  on  page  1008) 


A*  Left,  an  Automobile  Engine  Manifold,  While  the  Center  and  Right  Hand 
Views  Show  How  a Two-Part  Female  Mold  Is  Plated  from  the  Inside. 
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OF  all  celestial  objects  the  nearest 
and  most  familiar  and  most 
troublesome  is  our  satellite,  the 
moon.  It  has  probably  caused  the 
, theoretical  astronomer  more  work 
and  worry  than  all  the  other  members  of 
the  solar  system  combined,  and  he  has  still 


far  from  mastered  the  intricacies  of  the 
lunar  motions,  while  the  mistakes  and 
blunders  that  an  otherwise  intelligent  per- 
son makes  when  he  ventures  to  refer  to 
the  various  aspects  and  phases  of  the  moon 
are  quite  unbelievable. 

To  be  sure,  nearly  everyone  knows  that 
the  moon  is  a solid  body  with  no  appre- 
ciable atmosphere,  shining  only  by  reflected 
light  from  the  sun,  and  that  its  surface  is 
rugged  and  mountainous  and  pitted  with 
numberless  “craters,”  also  that  it  revolves 
around  the  earth  in  a month  (approxi- 
mately) keeping  the  same  face  always 
turned  toward  us,  and  that  its  various 
phases  arise  from  the  fact  that  we  view 
the  illuminated  side  from  all  different  an- 
gles in  the  course  of  a month.  Yet  ask 
anyone  of  average  intelligence  when  the 
moon  rises  before  the  sun  and  when  after, 
or  which  limb,  the  eastern  or  western,  is 
fully  illuminated  a day  or  so  before  or  after 
full  moon,  knowledge  that  can  be  acquired 
by  simple  observations,  or,  again,  why  solar 
and  lunar  eclipses  do  not  occur  every  month, 
and  there  are  nine  chances  out  of  ten  that 
he  will  not  know.  We  all  insist,  tho,  upon 
bringing  the  moon  into  poetry  and  fiction 
and  we  will  continually  depict  in  our  draw- 
ings and  paintings  and  our  illustrated  ad- 
vertisements misunderstood  and  misrepre- 
sented moons. 

It  is  well  to  bear  in  mind,  if  we  are 
dealing  with  the  moon,  that  there  is  but 
one  place  in  the  heavens  where  it  can  be 
found  at  a given  time  and  that  the  lunar 
tables  give  that  position  whether  it  is  in 
the  year  2000  B.  C.  or  the  year  2000  A.  D. 
or  some  year  between  these  two  dates, 
and  it  is  exceedingly  risky  to  venture  to 
describe  the  appearance  of  the  moon  at 


>f  U.  S.  Naval  Observatory 
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some  definite  instant  without  first  consult- 
ing an  almanac. 

If  you  want  to  talk  freely  and  safely 


about  the  aspect  of  the  moon  on  a given 
date  look  it  up  in  the  almanac  first  unless 
you  can  trust  your  memory.  Do  not  be 
like  the  man  who  was  sur^  he  had  seen 


the  Southern  Cross  from  New  Jersey  and 
yet  could  not  get  us  interested  in  its  alleged  l| 
appearance. 

Who  has  not  read  in  classics  or  in  pop- 
ular fiction  of  crescent  moons  riding  high 
in  midnight  skies,  of  full  moons  rising 
above  western  cliffs  or  setting  beyond  || 
eastern  lakes  ? Who  has  not  seen  the  moon 
drawn  in  impossible  positions  with  horns  , 
pointing  the  way  they  should  not,  or  a 
twinkling  star  shining  thru  an  apparently  , 
transparent  moon  ? 

Careful  observation  of  the  moon  thru  its 
various  phases  and  at  different  seasons  is 
the  best  way  to  acquire  a knowledge  of  the  : 
elementary  fact  regarding  the  motion  of 
the  moon  thru  the  heavens  from  day  to  day, 
but  that  requires  one  to  be  up  often  after  ' 
midnight  and  in  the  early  hours  preceding 
dawn  and  is  probably  one  reason  why  we  ' 
all  feel  so  hazy  as  to  what  happens  to  the  i 
moon  after  it  has  passed  the  full.  | 

A few  fundamental  rules  can  be  easily 
acquired,  however,  and  these  will  enable  us 
to  locate  the  moon  in  the  right  quarter  of  i 
the  heavens  at  any  time  of  the  day  or  night 
when  we  know  its  phase  and  the  approxi-  ; 
mate  position  of  the  sun  at  the  same  in- 
stant, and  thus  we  may  avoid  some  of  the  , 
most  obvious  blunders  that  are  made  in 
dealing  with  the  general  aspect  of  the  moon 
at  any  given  time. 

As  can  be  verified  by  direct  observation 
the  moon  is  always  moving  continually  | 
eastward.  Since  it  makes  a complete  revo- 
lution around  the  earth  from  new  moon 
back  to  new  moon  again  in  a little  less  than 
thirty  days,  it  passes  over  about  twelve 
degrees  a day,  (360°  divided  by  30)  on 
the  average,  or  one  half  a degree  an  hour 
which  is  the  angular  extent  of  its  own 
diameter.  Therefore  every  hour  the  moon 
moves  eastward  a distance  equal  to  its  own 
diameter.  This  is  of  course  only  apfroxi-  ' 
mate  as  the  moon  moves  more  rapidly  in 
some  parts  of  its  orbit  than  in  others.  Ob- 
serve the  position  of  the  moon  with  re- 


Another  Impossible  Moon.  It  is  Impossible  to  Have  Such  a Scene  as  This  with  a Full  Moon  in 
This  Position  at  Midnight.  The  Correct  Moon  Would  Have  to  Be  Very  Much  Higher  up  in  the 

Firmament. 


The  Illustrations  on  This,  as  Well  as  on  the  Other  Page,  Show  Some  Impossible  Moons.  Often 
Artists  Show  Illustrations  of  Incorrect  Moons  of  Which  the  Four  Shown  Here  Are  Good  Examples. 
In  This  Illustration.  We  See  a Crescent  Moon  at  1 A.  M.  High  Above  the  Tree  Tops.  This  Is 
Quite  Impossible  as  a Crescent  Moon  Is  Never  So  High  Above  the  Horizon  at  This  Time  of 

the  Night. 
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of  the  sun  since  its  orbit  is  inclined  five 
degrees  to  the  ecliptic.  If  the  moon’s  path 
lay  exactly  in  the  ecliptic  we  would  have 
an  eclipse  of  the  sun  every  month  at  new 
moon  and  an  eclipse  of  the  moon  two 
weeks  later  at  full  moon.  Now  tlie  moon 
crosses  the  ecliptic  twice  a month,  the  points 
of  crossing  being  called  the  nodes  of  its 
orbit,  but  only  twice  a year  is  it  nearly 
enough  in  line  with  the  sun  at  the  time 
it  crosses  to  cause  eclipses.  Every  year 


spect  to  a near-by  “fixed”  star,  then  ob- 
serve it  again  after  an  interval  of  two  or 
three  hours  to  satisfy  yourself  that  it  really 
is  moving  continually  eastward. 

In  addition  to  its  real  eastward  motion 
the  moon  shares  the  apparent  daily  west- 
ward motion  of  all  celestial  objects  which 
is  due  to  the  daily  rotation  of  the  earth  on 
its  axis  in  the  opposite  direction.  That  is, 
the  moon,  as  well  as  the  sun,  stars  and 
planets,  rise  in  the  east  and  set  in  the  west 
daily.  On  account  of  its  continuous  east- 
ward motion,  however,  the  moon  rises  later 
every  night,  on  the  average  about  fifty 
minutes,  tho  the  amount  of  this  retardation 
of  moon-rise  varies  from  less  than  half  an 
hour  to  considerably  over  an  hour  at  dif- 
ferent seasons  of  the  year  and  at  different 
latitudes.  In  the  course  of  a month  then 
the  moon  has  risen  at  all  hours  of  the  day 
and  night  and  set  at  all  hours  of  the  day 
and  night. 

It  might  seem  unnecessary  to  emphasize 
the  fact  that  the  moon  always  rises  in  the 
east  were  it  not  that  the  astronomer  occa- 
sionally meets  with  the  man  who  insists 
that  he  has  at  times  seen  the  moon  rise  in 
the  west. 

What  he  has  in  mind  is  the  new  crescent 
moon  which,  first  becomes  visible  above  the 
western  horizon  shortly  after  sunset  tho 
i:  rises  in  the  east  the  morning  of  the  same 
day  shortly  after  sunrise.  As  is  also  true 
of  the  sun  the  exact  point  on  the  horizon 
where  the  moon  rises  or  sets  varies  from 
day  to  day  and  from  season  to  season.  In 
one  month  the  moon  passes  over  very  nearly 
the  same  path  thru  the  heavens  that  the 
sun  does  in  one  year,  for  the  moon’s  path 
is  inclined  only  five  degrees  to  the  ecliptic 
or  apparent  path  of  the  sun  thru  the  heav- 
ens. It  can  never  pass  more  than 
(23^2 °+5°)  south  of  the  celestial  equator 
nor  more  than  28^2°  north  of  it.  It  has  a 
slightly  greater  range  in  altitude  than  the 
sun,  therefore.  North  of  28j<2°  North  Lati- 
tude it  always  crosses  the  meridian  south  of 
the  zenith  and  below  28j/2°  South  Latitude  it 
crosses  the  meridian  north  of  the  zenith. 
In  tropical  regions  the  moon  sometimes 
passes  north  of  the  zenith,  sometimes  south, 
or  again  directly  thru  the  zenith. 

Since  the  full  moon  is  always  diametrically 
opposite  to  the  sun  it  traces  out  nearly  the 
same  path  across  the  heavens  that  the  sun 
traced  six  months  before.  In  winter  then 
when  the  sun  is  south  of  the  equator  the 
moon  “rides  high”  at  night  north  of  the 
equator  and,  vice  versa,  in  summer  when  the 
sun  is  north  of  the  equator  the  full  moon 


Still  Another  Impossible  Moon.  This  Shows  a Gibbous  Moon,  and  It  Is  Impossible  to  Have  It 
Thus  on  the  Eastern  Horizon.  It  Will  Be  Noted  Th»t  the  Wrong  Limb  Is  Defective,  and  tho 
Moon  Is  Below  the  Eastern  Horizon  at  Sunset. 


“rides  low”  south  of  the  equator.  In  win- 
ter then  we  have  more  hours  of  moonlight 
than  we  have  in  summer.  This  may  be  of 
no  great  advantage  in  mid-latitudes  but  we 
can  imagine  what  a boon  it  is  in  the  Arctic 
and  Antarctic  regions  to  have  the  friendly 
moon  above  the  horizon  so  continuously. 

At  time  of  “new”  moon  the  moon  lies 
directly  between  us  and  the  sun  but  or- 
dinarily passes  just  to  the  north  or  south 


then  there  are  two  “eclipse  seasons”  separ- 
ated by  interval  of  six  months  when  the 
moon  is  in  line  with  the  sun  at  or  close  to 
the  point  where  if  crosses  the  ecliptic;  then 
and  only  then  can  solar  and  lunar  eclipses 
occur.  The  solar  eclipses  of  course,  will 
occur  when  the  moon  is  jiczo,  that  is  when 
the  moon  passes  directly  between  the  earth 
and  the  sun  and  throws  its  shadow  over 
the  earth ; and  the  lunar  eclipses  two  weeks 


The  Above  Illustration  Shows  Three  Glaring  Mistakes. 

1.  It  is  Impossible  to  Have  the  Horns  Directed  Towards  the  Horizon.  2.  A Star  Cannot  Appeal* 
in  the  Position  Shown  Because  a Star  Cannot  Be  Inside  of  the  Dark  Portion  of  the  Moon.  3.  The 
Horns  Cannot  Extend  More  Than  180  Degrees  Along  the  Circumference. 


later  when  the  earth  passes  between  the 
sun  and  moon  and  throws  its  shadow  over 
and  beyond  the  moon. 

It  is  doubtful  if  there  is  any  astrono- 
mical subject  that  has  been  more  generally 
misunderstood  than  that  of  solar  and  lunar 
eclipses.  It  is  well  to  remember  that  solar 
eclipses  can  only  occur  at  time  of  new  moon 
and  lunar  eclipses  only  at  the  time  of  full 
moon  and  at  the  time  of  eclipses,  whether 
lunar  or  solar,  the  moon  is  at  or  near  its 
nodes,  the  points  where  its  orbit  crosses 
the  ecliptic.  There  are  always  at  least  two 
solar  eclipses  every  year  and  there  may  be 
as  many  as  five.  There  are  years  when 
there  are  no  lunar  eclipses,  tho  ordinarily 
both  solar  and  lunar  eclipses  occur  every 
year,  some  partial  others  total. 

The  moon  shines  only  by  reflected  sun 
light.  It  is  of  itself  a solid,  dark  body 
with  its  day  surface  intensely  hot  and  its 
night  surface  intensely  cold,  a world  of 
extreme  temperatures. 

At  new  moon  all  of  the  night  side  of  the 
moon  is  turned  toward  us,  at  full  moon  all 
of  the  day  side.  At  other  phases  we  see 
part  of  the  day  side  and  part  of  the  night 
side  and  the  illuminated  side  of  the  moon 
is  always  the  side  that  is  tozvards  the  sun. 
Failure  to  observe  this  simple  rule  leads 
to  many  grievous  blunders  in  depicting  the 
moon. 

At  the  time  of  new  moon  the  moon,  mov- 
ing continually  eastward,  passes  north  or 
south  of  the  sun  from  west  to  east  except 
when  it  passes  directly  in  front  of  the  sun 
causing  eclipses.  A day  or  so  later  the 
waxing  crescent  moon  or  the  “new  moon,” 
as  it  is  popularly  called,  becomes  visible 
low  in  the  west  immediately  after  sunset. 
The  moon  is  now  east  of  the  sun  and  will 
remain  east  of  the  sun  until  the  time  of 
full  moon.  During  the  period  from  new 
(Continued  on  page  1021) 


ADDING  A SPARK  PLUG  TO  THE 
FORD 

First  Prize  $25.00 

It  is  a well  known  fact  today  with  the 
poorer  grades  of  fuel  that  cars  are  com- 
pelled to  operate  on,  that  the  burning  of  the 
charge  in  the  cylinder  can  be  accelerated 
by  the  use  of  greater  ignition,  or  in  other 


This  Diagram  Shows  the  Mechanical  Steps  Neces- 
sary in  Fitting  in  Extra  Spark  Plugs  in  the  Ford 
or  Other  Automobile  Engine.  A Special  Cast  Iron 
or  Mild  Steel  Bushing  Is  Made  and  Threaded 
into  the  Tapt  Hole  in  the  Inner  Engine  Wall. 
The  Threaded  Flange  at  the  Top  of  the  Bushing 
Makes  the  Water  Jacket  Tight.  More  Perfect 
Ignition  and  Combustion  of  the  Mixture  in  the 
Cylinder  Is  Claimed  for  This  Arrangement,  Which 
Is  Common  in  Racing  Cars — Both  Plugs  Firing 
Simultaneously. 

words  more  spark  plugs.  Unfortunately, 
however,  the  Ford  engine  is  so  arranged 
that  an  additional  plug  cannot  be  applied 
direct  to  the  cylinder.  The  sketch  here- 
with shows  how  a device  can  be  made  that 
will  solve  the  problem  and  apply  a plug 
directly  over  the  center  of  the  cylinder 
right  where  it  performs  the  best.  The  ad- 
dition of  this  extra  plug  to  the  Ford  en- 
gine will  greatly  increase  the  power  and 
will  fire  much  weaker  mixtures. 

In  the  sketch  (F)  represents  the  section 
of  the  cylinder  head  and  (E)  the  regular 
plug.  (D)  is  the  additional  plug  mounted 
in  a simple  cage  (A).  This  is  a very  easily 
made  part  and  can  be  turned  up  out  of  a 
piece  of  machine  steel  or  of  cast-iron;  cast- 
iron  having  the  same  coefficient  of  expan- 
sion is  assurance  against  leaks.  This  piece 
(A)  is  threaded  with  a l-inch  standard 
pipe  thread  where  it  goes  thru  the  cylinder 
head,  and  at  the  top  is  threaded  with  a fl- 
inch— 20thd.  U,  S.  form,  at  the  top  where 
the  ring  nut  (B)  clamps  down  on  a gasket 
(C),  thus  making  a water-tight  joint.  The 
walls  of  this  cage  are  made  y^-inch  thick 
and  will  stand  the  explosion  force  perfectly. 

Care  should  be  used  to  avoid  any  frac- 
tures in  boring  out  the  cylinder  head  to 
take  this  cage.  If  the  amateur  has  not  the 
right  equipment  for  this  he  should  take  it 
to  a good  machine  shop.  The  cost  of  bor- 
ing the  four  holes  will  be  in  the  neighbor- 
hood of  $5.  (D)  is  the  additional  spark 

plug  and  (G)  the  connecting  wire.  The 
whole  device  is  inexpensive  in  relation  to 
what  it  accomplishes  and  with  a careful 
carburetor  setting  will  give  greater  power 
on  a leaner  mixture  and  a greater  mileage. 
In  fact  this  stunt  will  allow  the  use  of  half 
gasoline  and  half  kerosene.  The  results 
can  be  considerably  improved  by  attention 
to  the  timer,  if  possible  changing  same  to 
one  having  a positive  make  and  break  con- 
tact instead  of  the  roller. 

Contributed  by 

W.  BURR  BENNETT,  ' 
Member  Society  Automotive 
Engineers. 


A HOME-MADE  SPARK  PLUG 
TESTER 

Second  Prize  $15.00 
Having  had  ignition  trouble  on  a motor- 
cycle, and  as  it  was  difficult  to  ascertain 
whether  it  was  due  to  the  magneto  or 
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$50.00  IN  PRIZES 
Paid  for  “Motor  Hints.” 


Most  of  our  readers  have  a car  of  their 
own,  and  any  number  of  them  have  made 
certain  improvements  on  that  car.  We 
want  to  know  about  these  improvements. 
What  we  want  are  PRACTICAL  ideas, 
not  freak  stunts.  The  idea  should  be 
simple  enough,  so  that  anyone  handy  with 
tools  can  duplicate  it.  Note  that  the  idea 
does  not  necessarily  have  to  be  electrical 
in  any  way. 

We  would  like  to  have  a photograph  of 
the  stunt  showing  that  it  was  actually 
tried,  but  this  is  not  absolutely  necessary 
to  win  a prize.  A simple  sketch  will  do 
showing  the  essential  parts,  etc. 

We  will  pay  the  following  prizes  e^ch 
month : 

FIRST  PRIZE $25.00 

SECOND  PRIZE 15.00 

THIRD  PRIZE 10.00 

All  other  accepted  articles,  which  win 
no  prizes,  will  be  paid  for  at  the  rate  of 
$2.00.  Articles  submitted  should  not  be 
long  ones.  About  one  hundred  to  two 
hundred  words  will  sufHce.  Address  all 
manuscripts  to  Editor,  “Motor  Hints,** 
care  of  this  publication. 


GAS  INTAKE  HEATER  AND  SPARK 
INTENSIFIER 
Third  Prize  $10.00 

I have  tried  a great  many  different  de- 
vices of  my  own  conception  on  my  car, 
some  of  which  have  proven  quite  practical. 

The  gas  intake  heater  here  shown  I have 
found  works  very  well.  A small  tire  and 
tube  vulcanizer,  such  as  the  owner  usually 
carries  in  the  tool  kit,  is  clampt  to  the 
intake  manifold  in  such  a position  that  it 
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Many  Suggestions  Have  Been  Given  for  Heating 
the  Intake  Manifold  So  as  to  Rapidly  Vaporize 
the  Gas  from  the  Carburetor,  in  Cold  Weather, 
But  One  of  the  Simplest  Is  That  Shown  Above, 
Utilizing  the  Ordinary  Gasoline  Inner  Tube  Vul- 
canizer. The  Second  Drawing  Shows  How  a 
Simple  Spark  Intensifier  in  the  Form  of  an 
Auxiliary  Gap  Can  Be  Readily  Made. 


spark  plugs,  I procured  an  ordinary  fruit 
jar  with  a removable  metal  cap.  I then 
drilled  a‘  hole  thru  the  cap,  and  a bicycle 
air  valve  was  taken  from  a tire  and  sol- 
dered to  the  top.  Another  hole  was  drilled 
thru  the  top  and  an  insulated  wire  was 
drawn  thru  it;  the  jar  was  made  air-tight 
with  tin  or  gas-fitters’  cement  or  sealing 
wax. 

Next  a ground  wire  was  soldered  on  the 
inside  and  another  one  on  the  outside  of 
the  cap.  The  spark  plug  was  attached  to 
the  wires  on  the  inside  of  the  cap,  and  the 
cap  was  tightly  screwed  on  the  fruit  jar, 
placing  a rubber  washer  between  the  cap 
and  the  jar.  Air  was  then  pumped  into  the 
jar  and  the  air  pressure  tested  with  an  auto- 
mobile tire  gage  until  a pressure  of  about 
sixty  pounds  was  reached.  The  motorcycle 
engine  was  turned  over  and  the  spark  could 
easily  be  seen,  when  the  spark  plug  points 
were  correctly  set.  An  optional  form,  a 
little  more  elaborate,  is  shown  at  Fig.  “B.” 

Contributed  by  LEO  ALIG. 


will  hold  several  teaspoonfuls  of  gasoline. 
This  need  not  be  removed  when  the  motor 
is  started,  but  may  be  left  in  place  all  win- 
ter, or  until  it  is  needed  for  other  uSe. 
Two  spoonfuls  of  gasoline  should  heat  the 
manifold  sufficiently  to  vaporize  the  gas 
and  start  the  motor  running. 

A second  idea  is  that  of  a spark  intensi- 
fier. Instead  of  payinjg  from  one  to  two 
and  a half  dollars  each  for  iiitensifiers,  why^ 
not  make  them  at  a co.st  of  only  a'Tewj, 
cents?  All  that  is  required  is  some  sheet 
fibre  (Bakelite  best)  and  two  dry  cell  ter- 
minals for  each  intensifier.  A slot  is  cut 
in  the  fibre  and  two  terminal  binding  posts 
are  placed  in  same.  One  of  the  posts  is 
connected  to  the  plug  electrode  which 
comes  up  thru  a small  hole  in  the  fibre,  and 
the  other  is  connected  to  the  lead  from  the 
spark  coils  or  magneto.  The  posts  may  be 
moved  up  or  down  the  slot,  thereby  making: 
the  adjustment. 

Contributed  by 

DENBY  C.  STEPHENSON. 
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HOW  TO  PULL  IN  IF  YOUR  GASO- 
LINE VACUUM  OR  SUCTION 
^ FAILS.  : " ' 

I was  in  the  country  ten  miles  when  my 
motor  died  with  indications  that  gasoline 
was  not  reaching  the  carburetor,  and  upon 
investigation  an  air  leak  was  discovered 
around  the  top  of  the  vacuum  tank,  which 
stopt  the  suction  of  the  gasoline  from  the 
reservoir.  I saved  myself  from  being 
towed  in  by  removing  gasoline  from  the 
reservoir  and  filling  the  vacuum  tank,  so 
that  the  gasoline  would  flow  to  the  car- 
buretor. There  is  a small  plug  in  the  center 
of  the  top  of  the  vacuum  tank  which  is 
easily  removed  to  permit  the  insertion  of 
gasoline.  I used  a small  ■ squirt  gun to 
transfer  the  gasoline,  but  in  the  absence  of 
a squirt  gun  a paper  funnel  can  be  devised, 
with  which  to  pour  gasoline  into  the  vacu- 
um chamber  after  it  has  been  withdrawn 
from  the  reservoir  or  obtained  from  some 
other  source.  The  vacuum  holds  enough 


The  Gap  in  the  Spark  Plug  Is  About  1/32  inch 
and  the  One-Half  Inch  Spark  Given  by  the  Igni- 
tion Apparatus  Is  Greatly  Reduced  by  the  Com- 
pression in  the  Cylinder.  To  Test  Plugs  Under 
Compression  Conditions,  the  Plug  Is  Here  Placed 
in  a Glass  Fruit  Jar  with  the  Top  Made  Air- 
Tight  and  Air  Pumped  in  by  Means  of  a Tire 
Valve,  Together  with  a Foot  or  Hand  Pump. 


gasoline  to  run  six  miles  and  two  opera- 
tions of  a few  minutes  each  enabled  me  to  3 
reach  a garage  without  delay  or  expense. 
The  point  is  to  get  to  a garage ; and  the 
above  stunt  will  enable  you  to  do  it  if  your 
vacuum  system  hangs  you  up. 

Contributed  by  ALBERT  A.  JONES. 
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Air  Shield  for  Window 

IT  would  not  be  much  of  an  exagger- 
ation to  say  that  there  have  been  al- 
most as  many  kinds  of  window  air 
shields  made  as  there  were  people  who 
have  used  them,  for  each  person  has 
had  an  individual  crotchet  as  to  what  a 


Window  Ventilating  Board  Constructed  from  a 
Few  Light  Pieces  of  Wood,  Some  Screws  and 
a Length  of  Light  Wood  or  Beaver  Board.  It 
Slides  in  Cleats  Fastened  to  the  Sides  of  the 
Window  Frame. 


shield  should  be ; so  the  varieties  are  al- 
most innumerable.  Whether  expensive  and 
ornate  or  inexpensive  and  simple,  the  chief 
object  of  the  apparatus  is  to  keep  a room 
supplied  with  fresh  air,  and  at  the  same 
time  prevent  rain,  snow  or  drafts  from 
entering  the  apartment.  Various  efforts 
have  been  made  to  keep  dust  from  entering 
as  well,  but  this  is  asking  almost  too  much 
of  the  shield,  for  to  be  effective  at  all,  it 
must  let  the  air  come  in  freely — whether 
the  air  is  laden  with  dust  or  not. 

Our  figure  shows  the  simplest  yet  most 
effective  form  of  shield  ever  made.  It  can 
be  made  as  shown  of  wood  and  beaver- 


Dustproyf  Cabinet,  Easily  Made  by  the  Home 
Mechanic,  to  Accommodate  the  Family  Broom 
and  Ironing  Board.  A support  for  the  Ironing 
Board  Is  Also  Provided  in  This  Design. 


board  without  much  trouble  and  at  a very 
small  cost.  The  whole  attachment  can  then 
be  painted  or  stained  to  match  the  window 
frame.  It  has  the  advantage  of  being  in- 
stantly removable,  only  the  cleats  at  the 
ends  being  permanently  attached  to  the 
window  frame.  The  shield  is  slid  in  and 
out  of  the  cleats  at  will,  for  a daily  brush- 
ing, or  for  washing  the  window  glass.  It 
can  be  constructed  to  fit  any  window,  can 
be  of  any  height  and,  if  painted,  will  stand 
any  kind  of  weather. 

Broom  and  Ironing-Board  Cabinet 

Every  woman’s  kitchen  is  clean  — we 
know  that^ — but  there  are  a few  things  that 
every  woman  wants  to  keep  extra  clean- 
removed,  as  one  may  say,  from  the  vapors 
of  the  kitchen ; these  are  the  ironing-board, 
broom,  brushes  used  for  dusting,  etc. 

The  figure  shows  a cabinet  that  is  devised 
to  accommodate  this  desire.  It  is  designed 
subject  to  alterations  for  individual  re- 
quirements, but  consists  in  all  cases  of  a 
receptacle  for  the  articles  mentioned,  and  of 
a support  for  the  ironing-board,  as  shown. 
An  ordinary  ironing-board  is  made  usable 
with  the  device,  simply  by  adding  screw- 
eyes  at  the  large  end  and  a hinged  board- 
rest  at  the  rounded  end ; the  attachment  for 
the  purpose  is  fully  illustrated.  The  door 
slides,  like  a window,  in  a groove,  and 
carries  the  top  of  the  cabinet  fastened  to 
it.  It  is  held  open  with  metal  pins,  past 
thru  holes  in  the  groove  cleats.  Beaver- 
board  is  used  for  the  door,  held  by  wooden 
cleats,  to  which  the  cabinet  top  is  also  fas- 
tened. The  cabinet  back  can  also  be  made 
of  beaverboard,  but  in  this  case  the  hooks 
that  hold  the  ironing-board,  its  shelf  and 
the  hooks  for  the  brushes  will  have  to  be 
secured  by  passing  thru  the  beaverboard 
back  and  fastening  in  the  wainscoting  of 
the  kitchen  wall. 

Stopping  a Hole  in  Agateware 

We  have  not  all  come  to  the  point  of  dis- 
carding agateware  cooking  utensils  for 
aluminum,  and  some,  therefore,  still  use 
the  former.  Unfortunately,  this  kind  of 
ware  will  develop  holes  in  the  most  un- 
accountable way,  thus  putting  an  other- 
wise perfect'  pot  or  pan  out  of  commission. 
There  is  only  one  safe,  home-mechanical 
way  of  repairing  an  implement  of  this  kind, 
and  that  is  with  solder.  And  fortu- 
nately in  this  instance  the  housewife  can  do 
the  job  quite  as  well  as  the  “househusband.” 

The  pictures  shown  in  the  illustration 
herewith  give  the  method  without  much 
explanation  being  necessary.  It  is  neces- 
sary, tho,  to  inform  the  lady  tinker  that 
solder  will  not  adhere  to  agate  surfaces, 
and  that  her  repairs  will  be  more  in  the 
nature  of  a riveting  job  than  the  common 
one  of  tinkering.  She  must  for  this  reason 
have  her  solder  cover  enough  of  the  sur- 
face of  the  outside  and  exterior  to  bind 
and  stop  the  leak,  otherwise  the  rivet  will 
be  useless.  The  procedure  is  as  follows: 

First  remove  grease  or  dirt  from  surfaces 
by  scouring  with  sand,  then  make  the  hole 
at  least  an  eighth  of  an  inch  in  diameter 
so  that  the  solder  will  run  thru  when 
melted.  Next  make  a kind  of  putty  by 
wetting  flour  or  bread,  shaping  it,  with  the 
proper  sized  depression,  as  shown,  for  a 
mould  to  hold  and  shape  the  solder  on  the 
outside  of  the  hole — also  illustrated — this 
putty  usually  adhering  to  the  agate  suffi- 
ciently for  the  purpose.  An  iron  spoon 
with  a wooden  handle  will  answer  as  the 
melting  and  pouring  ladle,  the  solder  being 
melted  over  a gas  or  coal  fire.  When  the 
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solder  is  cooled  (say  in  fifteen  minutes) 
remove  the  putty  and  try  the  vessel  with 
water.  If  the  leak  is  stopt  no  riveting  is 
required ; otherwise,  rivet  in  the  ma:iner 
shown  until  it  is  stopt. 


Simple  Method  of  Plugging  a Hole  in  Agate  or 
Similar  Kitchen  Wear.  A Mold  Is  Made,  Formed 
as  Shown,  and  Hot  Solder  Poured  into  the  Hole 
and  Afterward  Riveted  with  a Hammer. 

Collar-Button  Box 

Here  we  show  an  interesting  way  of 
making  a collar-button  box,  or  one  for  con- 
taining similar  articles.  It  is  held  together 
with  wooden  or  metal  pins,  and  lends 
itself  to  variations  in  size  and  shape  which 
will  make  the  construction  of  a number  of 
these  boxes,  say  for  Christmas  or  birthday 
presents,  very  fascinating.  The  ever  popu- 
lar demand  for  the  so-called  “mission 
wood”  in  articles  of  this  nature  will  cause 
them  to  be  received  with  appreciative 
pleasure,  while  the  Inventive  genius  of  the 
builder  in  creating  new  combinations  or 
forms  will  be  found  equally  attractive. 

The  principle  of  construction  is  to  make 
the  box  of  a single  piece  of  wood,  and 
(Continued  on  page  1006) 


Home-Made  Collar  Button  or  Jewelry  Box  Which 
Can  Be  Made  Easily  from  Wood.  If  Constructed 
of  Mahogany  and  Well  Finished,  It  Will  Present 
a Very  Attractive  Appearance.  It  May  Also  Be 
Gold  Lacauered. 


METALS  AND  THEIR  ALLOYS 


ONE  of  the  earliest  chemical  facts 
to  be  discovered  was  the  ease  with 
which  certain  metals  would  alloy, 
or  fuse  together,  when  placed  in 
the  melting  pot  and  subjected  to 
heat.  It  was  also  early  discovered  that 
these  new  combinations  of  metals  often 


of  the  utmost  significance  to  the  industrial 
progress  of  the  world.  As  we  shall  see, 
the  addition  of  very  slight  amounts  of  va- 
rious metals  to  steel  has  wrought  marvelous 
changes  in  its  properties.  In  recent  years 
the  fabrication  of  new  alloys  for  specific 
purposes  has  become  art  in  itself  and 


ingly  simple  process  but  an  interesting  one. 
For  those  alloys  having  a low  melting 
point  only  a fire  clay  crucible,  Bunsen 
burner  and  ring  stand  are  required.  For 
those  of  higher  melting  point  either  a 
forced  draft  or  some  form  of  electric  fur- 
nace will  be  necessary. 


Below  — Mak- 
i n g Solder  in 
the  Chemical 
Laboratory.  A 
Small  Crucible 
Contains  the 
I n gredients. 
Which  Are 
Heated  by 
Bunsen  Gas 
Burner. 


Removing  the  Crucible  of  Molten  Brass  from  the 
Eilectric  Furnace,  Preparatory  to  Plunging  It  into 
a Jar  of  Cold  Water. 

Heating  an  Iron  Nail  in  the  Blast  Lamp  Flame,  Pre-! 
paratory  to  Galvanizing  It  with  Zinc. 


Melting  Wood’s  Metal  in  Hot  Water. 


Samples  of  Alloys  Made  by  Boys:  Pewter,  Solder, 

Type  Metal,  Wood’s  Metal,  Bronze,  Brass  and  Alum- 
inum Bronze. 


possest  properties  which  made  them  vastly 
superior  for  many  purposes  to  the  indi- 
vidual metals  themselves.  Thus,  bronze, 
which  was  probably  the  first  alloy  to  be 
made,  was  much  harder  and  better  adapted 
to  fashioning  weapons  of  warfare  an! 
domestic  implements  than  either  of  its 
constituents,  copper  or  tin.  Bronze,  too,  was 
known  long  before  primitive  man  had  mas- 
tered the  metallurgy  of  iron  and  steel  and 
those  early  metal  workers  were  actually 
able  to  temper  this  alloy  and  make  it  take 
a cutting  edge — some- 
thing that  now  seems 
to  be  one  of  the  lost 
arts.  With  weapons  and 
implements  of  bronze 
the  cave  men  of  Europe 
slew  the  savage  beasts, 
fought  their  enemies 
and  later  felled  the  for- 
ests and  tilled  the  soil. 

But  following  this  first 
and  tremendously  im- 
portant alloy  has  come 
a host  of  others,  no 
less  useful  to  the  race. 

Indeed  alloys  are 
among  the  most  valua- 
ahle  products  of  the 
metallurgist’s  art  and 


some  of  the  greatest  triumphs  of  modern 
chemistry  are  associated  with  this  work. 

An  alloy  is  a uniform  mixture  of  sev- 
eral metals  which  have  been  melted  together. 
The  metals  may  be  mixed  in  any  desired 
proportions  and  are  therefore  not  chemi- 
cally combined.  Each  metal  is  present  in 
the  free  state  and  yet  such  a combination 
of  metals  in  some  way,  not  well  under- 
stood, modifies  in  a wonderful  degree  the 
physical  properties  of  the  constituents. 

The  preparation  of  alloys  is  an  exceed- 


The  Preparation  of  Solder 

For  our  first  alloy  we  will  select  one 
which  has  a low  melting  point  and  is  easy 
to  make.  Arrange  a ring  stand,  Bunsen 
burner  and  fire  clay  crucible  as  shown  in 
Fig.  1.  Into  the  crucible  put  equal  parts 
by  weight  of  lead  and  tin.  Using  a small 
flame  at  first,  gradually  increase  the  tem- 
perature until  all  of  the  metal  has  melted 
down  into  a uniform  mixture. 

For  shaping  the  sol- 
der into  sticks,  have  at 
hand  a plaster  of  Paris 
mould.  This  can  be 
made  by  mixing  the 
plaster  of  Paris  in  a 
box  cover  and  while 
still  soft  pressing  into  it 
two  or  three  lead  pen- 
cils. Into  these  depres- 
sions pour  the  molten 
metal  and  allow  it  to 
solidify. 

The  Pewter  from 
which  the  tableware  of 
early  Colonial  days  was 
made  consisted  of  an 
{Continued  on  page 
1016) 
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Melting 
Wood’s  Metm 
in  Hot  Water. 


Plunging  Crucible  of  Molten  Bronze 
into  Pail  of  Water. 
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The  Two  Photographs  Above  Show  Master  Harry  Habig,  a Youthful  Automobile  Builder  Who  Surprised  Even  Himself  !n  the  Speed  Attainable  with 
His  Home-Made  Motor  Car.  He  Had  Calculated  that  It  Would  Travel  Along  at  About  30  Miles  per  Hour,  but  the  Machine  Developed  Over  40 

Miles  an  Hour.  The  Car  Is  Driven  by  a Motorcycle  Engine, 


IT  took  Harry  Habig,  a youthful  auto- 
mobile builder,  a whole  year  to  build 
the  miniature  automobile  illustrated 
from  parts  of  an  old  motorcycle, 
some  from  an  old  bicycle  and  still 
other  parts  which  were  original  and  which 
he  had  to  make  himself.  But  when  it  was 
finished  it  was  no  disappointment,  for  he 
figured  right  when  he  said  it  would  go  some 
better  than  30  miles  an  hour.  It  developed 
over  40  miles  an  hour  and  Habig  avers  that, 
after  he  has  substituted  a chain  drive  for 
the  present  belt  drive,  his  midget  racer 
will  travel  70  miles  an  hour! 

The  unique  little  racer  has  a six-foot 
wheel  base.  It  is  equipt  with  a two-cylinder 
motor,  taken  from  a motorcycle,  and  con- 
tains a double  ignition  system.  The  springs 
were  tensioned  and  bent  by  himself.  He  al- 
so installed  in  the  machine  a new  idea  in 
the  steering  system.  The  steering  wheel 


shaft  extends  horizontally  to  the  front  of 
the  machine  and  fastens  into  the  top  of  the 
radiator  where  an  endless  driving  chain 
taken  from  an  old  bicycle  connects  by 
means  of  sprockets  to  the  steering  mecha- 
nism of  the  front  axle. 

This  miniature  speedster  weighs  less  than 
a thousand  pounds  and  travels  42  miles  on 
a measured  gallon  of  gasoline. 

The  youthful  inventor  and  builder  is  only 
fifteen  years  old  and  is  attending  the  first 
year  class  at  the  Ohio  Mechanics  Institute. 
He  has  built  two  model  submarine  chasers 
and  several  model  airplanes  which  were  on 
exhibition  at  the  Institute. 

A Small  Home-Made  Automobile 

Youthful  Master  Habig  started  something 
when  he  built  his  miniature  automobile — at 
least  he  influenced  the  Editor’s  ideas  to  the 


extent  of  preparing  a short  article  on  the 
subject  and  featuring  some  pertinent  prin- 
ciples which  can  be  easily  worked  out  by 
the  multitude  of  young  motoring  enthu- 
siasts who  may  desire  to  build  a small 
motor  tricycle  or  runabout. 

The  great  desire  of  almost  everyone  is 
to  ride  rather  than  walk,  and  while  motor- 
cycles are  becoming  more  commonly 
known  and  employed  every  day,  the  com- 
mercial machines  cost  almost  as  much  as  a 
full-sized  automobile,  and  therefore,  many 
people  cannot  avail  themselves  of  the 
privileges  engendered  by  owning  one  of 
these  machines. 

A gasoline  motor  rated  at  to  2 horse- 
power such  ’ as  employed  in  the  Smith 
motor  wheels  as  well  as  in  several  other 
motor  drive  attachments  for  introducing 
motors  on  bicycles,  are  sold  on  the  open 
market  at  a very  reasonable  price,  either 


Figs.  lA  to  IF,  Inclusive,  Shown  Above,  Illustrate  the  Principal  Forms  of  Chassis  Which  Can  Be  Followed  in  Designing  a Small  Motor  Car.  In  the 
Accompanying  Article  Details  and  Reasons  for  Using  the  Various  Forms  of  Drive,  Employing  Both  3 and  4 Wheels,  Are  Thoroly  Discust.  The 
Simplest  Machine,  Employing  No  Differential  Gear,  Is  the  Three-Wheel  or  Tricycle  Design  Indicated  at  B and  E. 
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Fig.  2.  Details  Are  Suggested  Above  for  Building  the  Body  and  Iron  Frame  of  a 
Three-Wheel  or  Tricycle  Design  of  Small  Motor  Car.  The  Body  Can  Be  Built  in  Sev- 
eral Different  Styles  of  Course,  but  the  Principal  Element  Is  “Lightness,”  Unless  Quite  a 
Powerful  Engine  Is  to  Be  Used.  The  Frtune  May  Be  Built  of  Angle  Iron  or  Better 
Still  of  Steel  Channel  or  U-Beams,  Measuring  About  2x2  Inches  in  Either  Case. 
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new  or  second-hand,  for  constructing  a 
small  machine  of  the  type  outlined  in  the 
following  description. 

General  T3tpes  of  Small  Automobiles 

About  the  first  important  factor  to  be 
considered  in  designing  or  building  a 
small  motor  tricycle  or  buckboard  is  the 
arrangement  and  disposal  of  the  wheels  and 
the  power  plant.  At  Fig.  1,  there  are 
shown  the  six  principal  methods  which 
should  be  followed  in  propelling  a small 
automobile. 

Fig.  A shows  the  design  followed  in 
building  a small  motor  buckboard  which  the 
writer  of  this  article  had  the  pleasure  of 
seeing  in  actual  operation  last  summer. 
This  machine  measured  about  six  feet  in 
length  between  the  axles  and  about  three 
feet  in  width,  and  it  contained  two  seats, 
often  carrying  a load  of  two  adult  passen- 
gers weighing  about  135  pounds  each. 

The  four  wheels,  numbered  1 to  4,  in 
this  case,  are  simply  four  bicycle  wheels 
and  may  be  used  with  or  without  ball 
bearings,  the  ball  bearings  causing  the 
machine  to  run  much  more  smoothly  and 
easily,  of  course.  The  motor  wheel,  com- 
plete with  engine,  gasoline  tank,  etc.,  of  a 
well-known  type,  was  secured  with  an  iron 
frame  to  the  rear  of  the  vehicle,  in  the 
manner  shown. 

The  front  wheels  were  turned  to  right 
or  left  by  a steering  wheel  of  the  usual 
type.  Resiliency  to  a fair  extent  is  ob- 
tainable in  these  automobiles,  by  the  use  of 
springs  placed  between  the  body  and  axles, 
or  by  employing  the  buckboard  principle. 
This  involves  the  use  of  a number  of  slats 
or  strips  of  some  tough  springy  wood,  such 
as  hickory  or  spruce.  The  strips  should 
usually  measure  about  2"  by  and  are 


bolted  on  top  of  the  front  and  rear  axles, 
or  to  a piece  of  channel  iron  attached  to 
the  axles.  The  spark  and  throttle  control 
rods  from  the  motor  wheel  are  carried  for- 
ward to  the  driver’s  seat,  so  as  to  be  con- 
venient. 

One  of  the  simplest  and  best  designs, 
efficiency  and  other  things  considered,  is 
the  three-wheel  disposition  and  drive  shown 
at  Fig.  B.  This  is.  the  famous  tricycle 
principle  so  .widely  followed  by  the  Euro- 
pean builders  of  small  motor  vehicles, 
some  of  which  carry  three  and  four  pas- 
sengers with  but  a small  engine. 

The  bugaboo  that  scares  many  of  the 
would-be  miniature  auto  builders,  in  most 
cases,  is  the  complex  machinery  required 
in  applying  the  driving  power  to  the  rear 
axle  involving  the  well  known  compound 
gearing,  known  as  the  “differential,”  which 
device  distributes  the  power  from  the  main 
driving  shaft  to  the  two  rear  axles  and 
wheels  evenly,  no  matter  at  what  angle  the 
car  may  be  turning. 

The  point  should  be  kept  in  mind  in  the 
present  argument  that  in  turning  a cor- 
ner or  a circle,  the  outer  wheel  of  the  car 
on  the  same  axle  should  be  able  to  rotate 
faster  than  the  one  on  the  inner  or  smal- 
ler part  of  the  circle  or  curve.  This  is  the 
principal  reason  for  the  differential  gear 
found  in  the  center  of  the  rear  axles  of  all 
modern  cars.  To  eliminate  this  most  ex- 
pensive and  important  part  of  motor  car 
machinery,  has  suggested  to  the  minds  of 
the  builders  of  small  motor  vehicles,  par- 
ticularly of  the  European  manufacturers, 
the  employment  of  the  well-known  three- 
wheel  tricycle,  shown  at  Fig.  B,  and  the 
writer  has  given  herewith,  several  draw- 
ings and  pointed  out  some  of  the  simplest 


ways  in  which  to  build  a machine  of  this 
type. 

Before  going  further,  we  will  consider- 
several  other  methods  of  driving  a motor 
vehicle.  Fig.  C shows  an  electric  car  for 
those  who  have  or  wish  to  build  storage 
batteries  and  drive  their  machines  by  means 
of  electric  motors. 

Electric  vehicles  have  been  built  for  sev-l 
eral  years,  at  least  some  types  of  them — | 
without  a differential  on  the  rear  axle  and 
with  the  two  rear  wheels  driven  by  separate- 
motors  in  the  manner  shown  at  Fig.  C.  For 
a small  machine  of  the  buckboard  or  sim- 
ilar type,  and  light  in  weight,  the  two 
motors,  if  applied  to  the  rear  wheels,  may 
develop  about  one-quarter  to  one-half  horse- 
power each.  Generally  speaking,  a small' 
motor  vehicle  of  this  type,  about  six  or^ 
seven  feet  long  between  axles,  and  utiliz-’: 
ing  bicycle  or  motorcycle  wheels,  will 
require  about  one-half  horse-power  at  * 
least,  to  drive  the  machine  at  a speed  of 
eight  or  ten  miles  an  hour. 

Commercial  machines  have  also  been 


built,  and  are  in  present-day  use,  employ- 
ing a relatively  small  electric  motor  applied 
to  each  of  the  four  wheels.  A condition 
may  arise  where  the  prospective  motor  car 
builder  will  have  available  four  small 
motors  rated  at  one-eighth  to  one-quarter 
horse-power  each,  let  us  say.  These  can  be 
used  in  the  manner  shown  at  Fig.  C,  apply- 
ing the  motor  thru  a gear,  one  to  each 
wheel.  A pinion  should  be  placed  firmly 
on  the  shaft  of  an  electric  motor  and  a 
larger  gear  with  about  10  to  IS  times  as 
many  teeth  as  on  the  pinion  is  to  be  secured 
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to  the  wheel. 


{Continued  on  page  1020) 
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Fig.  3.  For  Those  Desiring  to  Build  a More  Elaborate  Tricycle  Type  of  Motor  Car  with  a Heavier  Engine  Than  That  Found  on  the  Patented 
Motor-Wheel  Units,  a Special  Design  Is  Illustrated  Above  Whereby  Clutch  and  Reverse  Mechanisms  Are  Included,  Together  with  Provision 
for  Using  an  Ordinary  Gasoline  Engine  Rated  at  lyi  to  2 H.  P.  or  More,  the  Power  Being  Transmitted  to  the  Front  Wheel  of  the  Car  bs*  the 

Gearing  Shown. 


The  accompanying  photograph  shows 
a bench  drill  which  the  writer  con- 
structed from  scrap  pipe  fittings 
and  odds  and  ends  about  the  shop. 
Cast  fittings  should  be  used  as  they 
add  to  the  rigidity  of  the  frame.  The  pho- 
tograph shows  the  motor  mounted  on  a 
box  over  the  rear  bearing  but  its  position 
may  be  varied  to  suit  the  builder.  A snap 
switch  with  fuse  block  mounted  on  the 
side  of  the  box  controls  the  motor.  Five 
sixteenths  or  3/^"  round  leather  belting  is 
large  enough  to  drive  the  drill 
to  full  capacity. 

Frame 

For  the  frame  the  following 
pipe  fittings  are  required : 

One  half  of  a l^j"  Flange  Union — 

‘•Y’’  fig.  2. 

1 Nipple  154"  X 1054"  E.  H.  Pipe — 

"Z”  fig.  2. 

1 Nipple  1"  X 5"  E.  H.  Pipe — “U” 
fig.  2. 

1 Nipple  54"  X 454"  E.  H.  Pipe — 

“N”  fig.  2. 

1 Nipple  54"  X 454"  E.  H.  Pipe — 

“N”  fig.  2. 

1 Cast  Tee  154"  x 154"  x 54" — 

“X”  fig.  2. 

1 Bushing  134"  x 1" — to  fit  top  of 
"X." 

2 Cast  Tees  54"  x 54"  x 54" — “C” 
and  “C.” 

1 Cast  Tee  1"  x 54"  x 54" — “Q” 
fig.  2. 

1 Piece  2"  x 8"  x 24"  Oak  S4S  for 
Base. 

Cut  and  thread  the  nipples 
as  per  dimensions  in  figure  3 
and  assemble  the  frame.  Bolt 
it  to  the  oak  base  and  test  it 
for  rigidity  and  alignment. 

Larger  fittings  can  be  used  by 
bushing  them  down  in  case  the 
above  sizes  are  not  obtainable.  When  in 
its  lowest  position  the  chuck  is  4^"  from 
the  base  and  as  no  table  has  been  provided 
for  bringing  the  work  toward  the  drill,  a 
few  wood  blocks  o£  various  thicknesses 
should  be  provided  for  adjusting  the  work 
to  the  proper  height. 

Chuck  and  Spindle 

The  chuck  “A,”  figure  2 should  be  pur- 
chased as  it  is  beyond  the  scope  of  the 
amateur.  Get  one  that  has  a shank 
which  screws  into  the  top  of  the  chuck 
body  and  operates  the  jaws.  This  shank 
should  be  removed  and  the  spindle  threaded 
to  fit  in  its  place. 

The  spindle  “B,"  figure  2,  is  turned  from 
machine  steel  to  dimensions  shown  in  figure 
3 and  a keyway  is  cut  in  the  upper  end  as 
shown.  The  spindle  slides  up  and  down 
thru  the  pulley  “H"  while  the  key  “I”  is 
relied  upon  to  drive  the  spindle.  The  lower 
end  of  the  spindle  is  threaded  to  fit  the 
particular  chuck  purchased.  The  spindle 
pulley  “H,”  figure  2,  is  shown  in  detail  in 
figure  3.  The  best  material  to  make  it  from 
is  cast  iron  or  brass.  A 1/16"  x %"  key- 
way is  cut  in  the  pulley  to  correspond  with 
the  one  in  the  spindle.  Make  the  key  “I,” 
figure  3,  next  and  make  it  fit  very  tightly 
in  the  keyway  of  the  pulley  but  have  it  fit 
loosely  in  the  keyway  in  the  spindle  so 
that  the  spindle  can  be  raised  and  lowered 
while  the  pulley  “H”  is  driving  it.  As  a 
further  precaution  to  prevent  the  pulley 
“H”  from  rising  when  the  spindle  is  raised 
make  a small  piece  “G,"  figures  2 and  3, 
and  fasten  it  to  the  upper  tee  with  machine 
screws. 

An  easy  way  of  cutting  the  keyways  in 
the  spindle  and  pulley  is  as  follows : While 
the  work  is  still  between  centers  or  in  the 
chuck  place  a cutter  with  an  face  side- 


ways in  an  Armstrong  holder  or  boring  bar 
so  that  the  cutting  edge  is  toward  the  head- 
stock.  Run  the  carriage  back  and  forth  by 
hand  and  at  the  same  time  advance  the  cut- 
ter and  a perfect  key  way  will  be  cut.  Care 
must  be  taken  to  lock  or  clamp  the  head- 
stock  spindle  so  that  it  cannot  rotate  or 
shift  its  position  even  so  much  as  a 1/100 
of  an  inch  or  the  keyway  will  be  imperfect. 

Feed  Device 

The  easiest  feed  device  to  construct  is  a 


The  Finished  Bench  Drill  Constructed  From  Pipe  Fittings. 


lever  feed.  It  consists  of  the  following 
parts:  the  lever  “F,”  figures  2 and  3, 

which  is  hinged  to  the  piece  “P”  by  a stove 
bolt,  two  collars  "D”  and  “D’  ” which  are 
pinned  to  the  spindle  and  the  collar  ‘"E” 
which  fits  loosely  between  them  but  is  not 
pinned  to  the  spindle  and  does  not  rotate 
with  it.  Collar  "E”  has  two  projecting  pins 
fastened  to  it  (figure  3)  which  engage  in 
the  holes  "O”  and  “O’  ’’  of  the  lever.  The 
feed  device  operates  as  follows : When  the 
lever  is  prest  down,  the  two  pins  which  are 
fastened  to  the  collar  “E”  and  which  en- 
gage in  the  holes  “O”  and  “O’  ’’  of  the 
lever,  cause  the  collar  “E”  to  move  down 
with  the  lever,  but,  the  collar  “E”  bears 
against  the  collar  “D"  which  is  pinned  to 
the  spindle,  and  consequently  the  spindle  is 
fed  down  with  the  lever.  When  the  lever 
is  raised  collar  “E"  bears  against  the  upper 
collar  “D’  ’’  and  the  spindle  is  raised. 

Make  the  lever  “F,”  figure  3,  by  riveting 
two  pieces  of  %"  x strap  iron  together. 
The  loop  is  made  by  bending  the  pieces 
around  a bar.  The  Y\"  holes  “O”  and 
“O’  ’’  in  which  the  pins  and  collar  “E"  en- 
gage are  drilled  on  opposite  sides  of  the 
loop  as  shown.  Drill  two  Yx"  holes  in  the 
end  of  the  lever  where  it  hinges  to  the 
piece  “P’’  and  file  them  out  to  form  a slot. 
Unless  this  is  done  the  holes  “O”  and  “O’  ’’ 
will  describe  an  arc  and  the  spindle  will 
bind.  Make  the  anchor  piece  'P‘”  from  a 
piece  of  strap  iron  and  fasten  or  clamp  it 
to  the  nipple  “U”  with  machine  screws  or 
a stove  bolt.  A stove  bolt  will  do  to  hinge 
the  lever  on.  A small  spring  keeps  the 
spindle  raised  when  the  lever  is  released. 

The  two  collars  “D’’  and  “D,’  ’’  figure  3, 
are  similar  and  are  turned  from  brass. 
They  should  fit  the  spindle  very  snugly. 
Turn  up  the  collar  “E”  from  brass  also 
and  have  it  fit  loosely  over  the  spindle. 
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Drill  a YY'  hole  right  through  the  collar 
edgewise  and  fit  two  pins  in  it  letting  them 
project  about  YY'  to  engage  in  the  holes 
“O”  and  “O’  ’’  of  the  lever.  To  locate  the 
position  of  the  collars  “D”  and  “D’  ’’  on 
the  spindle  proceed  as  follows : place  the 
collar  “D”  on  the  spindle  with  its  lower 
face  9"  from  the  upper  end  of  the  spindle; 
and  over  it  place  a washer  made  from  heavy 
paper.  Next  put  the  collar  “E"  in  place 
and  put  another  paper  washer  over  it  and 
then  put  collar  “D’  ” on  top.  Clamp  the 
three  collars  together  and  drill 
a YY'  hole  edgewise  thru  collar 
“D”  and  slip  a pin  in  it  to  keep 

/the  assembly  in  place  and  then 
drill  a similar  hole  in  collar 
“D.’  ’’  Remove  the  clamp  but 
do  not  remove  the  pins  so  that 
the  location  of  the  collars  will 
not  be  disturbed  until  the 
spindle  is  finally  put  in  place. 
If  it  becomes  necessary  to  re- 
move the  collars  for  any 

\ purpose  be  sure  to  mark  them 

with  punch  marks  or  other- 
wise so  that  they  can  be  put 
back  in  the  same  position  that 
they  occupied  before.  It  will, 
of  course,  be  necessary  to  re- 
move the  paper  washers  before 
the  drill  is  run. 

Belt  Tightener 

The  belt  tightener  and  idler 
device  consists  of  a plug  “M," 
figure  2 and  3,  threaded  to  fit 
the  top  of  the  tee  “ Q ’’  and 
slotted  as  shown.  In  the  slot 
is  clamped  the  carrier  “K” 
which  holds  the  shaft  “L”  on 
which  two  pulleys,  “J”  and 
“J,’  ’’  rotate  in  opposite  directions.  Make 
the  plug  “M”  from  brass  or  soft  steel  and 
thread  it  to  fit  the  tee  “Q.”  Cut  a slot  in 
it  as  shown  in  figure  3 and  drill  a hole  for 
a clamping  bolt.  The  carrier  “K”  is  made 
from  soft  steel  and  slotted  as  shown  in 
figure  3.  A hole  is  drilled  at  the  large 
end  for  the  shaft  “L”  which  is  a piece  of 
3YY'  round  soft  steel  polished  up  and 
threaded  at  each  end  for  a nut.  It  should 
be^  driven  into  the  hole  in  the  carrier 
“K”  and  pinned  if  necessary  so  that  it  will 
not  rotate.  The  two  pulleys  “J’’  and  “J’  ’’ 
are  similar  and  should  be  made  from  brass, 
iron  or  hard  babbitt.  They  should  rotate 
freely  on  the  shaft  “L.” 

Drive  Shaft 

The  drive  or  countershaft  parts  should 
next  be  constructed.  There  are  five  parts 
to  these : a shaft  “T,”  is  supported  at  each 
end  by  the  bearings  “S’’  and  “W’’  which 
are  described  in  detail  later  on. 

Turn  up  the  shaft  “T”  from  soft  steel 
as  per  dimensions  in  figure  3.  The  three- 
step  cone  pulley  should  next  be  turned  up 
from  a piece  of  cast  iron  or  brass  or  hard 
babbitt.  The  babbitt  is  just  as  good  as 
the  cast  iron  or  brass  and  can  be  easily 
cast  in  the  home  work-shop.  It  is  also 
very  easy  to  machine.  The  detail  dimen- 
sions are  shown  in  figure  3.  Hold  the  cast- 
ing in  a chuck  or  clamp  it  on  a face)  plate 
and  bore  a 7/16"  hole  thru  the  center. 
With  an  inside  boring  tool  bore  out  the 
diameter  to  a scant  YY'  or  just  enough  so 
that  the  shaft  “T"  will  fit  very  tightly  in 
the  hole.  If  this  is  done  it  will  be  un- 
necessary to  use  pins  or  set  screws  to 
fasten  it  to  the  shaft.  Use  the  same  method 
in  turning  up  the  pulley  “V,"  or  if  desired, 
both  pulleys  may  be  turned  in  one  piece. 
(Confii'ued  on  page  1004) 
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In  the  October,  1920,  issue  of  SCIENCE  AND  INVENTION  we  publisht  a special  “Perpetual  Motion”  article  submitted  by  Mr.  d’Abro,  who 
offered  a ten-dollar  ($10.00)  prize  for  the  best  explanation^  as  to  why  this  machine  (reproduced  in  the  illustration  herewith  for  the  benefit  of  our 
readers  who  did  not  see  the  original  article)  would  not  successfully  operate. 

We  received  about  1,500  letters,  the  majority  of  the  writers  of  which  did  not  definitely  explain  why  the  machine  would  not  operate  perpetually, 
without  committing  themselves  to  a host  of  misstatements  of  the  laws  of  physics,  which  automatically  ruled  them  out. 

These  letters  were  examined  by  several  scientific  men  of  high  repute,  including  among  others  Prof.  T.  O’Conor  Sloane,  Ph.D.,  LL.D.,  and  the 
editors,  H.  Gernsback,  E.E.,  and  H.  W.  Secor,  E.E. 

The  letter  to  which  the  $10.00  prize  has  been  awarded,  together  with  several  of  the  next  best  letters,  are  publisht  herewith. — The  Editors. 

!i 

:,t  [MR.  d’ABRO’S  ARTICLE  REPRINTED  BELOW.] 


IN  your  February  issue  you  publisht  dif- 
ferent answers  to  your  “Perpetual  Mo- 
tion Prize  Contest.” 

The  first  prize  is  allotted  to  Mr. 
Burgin,  who  claims  that  your  first  per- 
petual motion  device  will  not  work  because 
of  the  buoyancy  of  the  rubber  chambers 
being  the  same  on  either  side. 

According  to  Boyle’s  law,  this  would 
mean  that  the  pressure  of  the  imprisoned 
air  is  the  same  whether  the  weight  be 
crushing  the  rubber  cylinder  down  or 
whether  it  be  stretching  it  lengthwise. 

Surely  this  is  incorrect.  Assuming  that 
the  cylinders  contain  air  at  atmospheric 
pressure  and  are  immersed  in  the  atmos- 
phere, when  the  weight  presses  down  the 
top  of  the  cylinder  the  walls  bulge  out  and 
the  cylinder  assumes  the  form  of  a barrel — 
when  a state  of  equilibrium  is  reached. 
(See  Fig.  1.) 

The  pressure  of  the  imprisoned  air  on 
the  top  surface  of  The  cylinder  is  sufficient 
to  counteract  the  push  of  the  atmosphere, 
plus  the  push  of  the  weight — thus  the  pres- 
sure of  the  imprisoned  air  is  increased. 

;;,On  the  other  hand, . when  the  weight  is 
st^spended  at  the  base  of  the  cylinder  the 
t^fidency  is  to  lengthen  the  cylinder;  thus 
increase  the  volume  of  the  irhprisoned  air 
and  decrease  its  pressure.  (See  Fig. ’2.) 

The  outside  atmosphere  will  push,  in  the 
walls  of  the  cylinder  and  create  a waist. 
Finally  when  a state  of  equilibriurri!  is 
reached,  the  interior  push  on  the  bottoni  of 


the  cylinder  will  be  equal  to  the  atmos- 
pheric push  on  the  bottom,  minus  the 
weight,  thus  the  interior  pressure  is  re- 
duced. 

I am  assuming  for  simplicity’s  sake  that 
the  bottom  and  top  of  the  cylinder  are 
rigid  and  only  the  walls  elastic. 


-3- 


Three  Phases  of  the  Recent  Perpetual  Motion 
“Water-Bucket  Machine”  Which  Formed  One  of 
the  Problems  of  the  Prize  Contest  Some  Months 
Ago.  Mr.  d’Abro  Offers  a Ten-Dollar  Prize 
($10)  to  Anyone  Who  Can  Give  a Successful 
Explanation  to  the  Questions  He  Here  Propounds. 
All  Answers  Must  Be  in  the  Editor’s  Office  by 
October  15,  1920. 

In  short,  according  to  Boyle’s  law,  the 
buoyancy  cannot  be  the  same  on  both  sides 
and  the  device  must  rotate — and  yet,  of 
course,  it  will  not ! 

May  I suggest  a slight  modification  of 


your  highly  ingenious  device  ? Instead  of 
rubber  pockets  let  us  consider  metallic  cyl- 
inders in  which  pistons  can  run  without 
friction,  and  let  us  fix  the  weights  to  these 
pistons  and  place  rings  at  the  extremities 
of  the  cylinders  to  prevent  the  pistons  from 
slipping  out.  Let  us  suppose  that  the  cylin- 
ders contain  no  air,  and  let  us  place  the 
device  in  water. 

When  the  weights  press  down  the  pis- 
tons toward  the  bases  of  the  cylinder,  the 
pistons  will  come  in  contact  with  the  bases 
of  the  cylinders,  since  no  air  is  inter- 
posed— when  the  weights  pull  the  pistons 
down  away  from  the  bases  of  the  cylinders 
the  pistons  will  glide  down  to  the  other  ex- 
tremities of  the  cylinders  until  arrested  by 
the  rings.  (See  Fig.  3.)  To  obtain  this  re- 
sult it  will  be  necessary  for  the  weights  to 
be  of  sufficient  magnitude  to  overcome  the 
cumulative  effect  of  the  atmospheric  pres- 
sure, plus  the  hydrostatic  pressure — theo- 
retically, at  least,  this  is  possible. 

In  this  modified  form  the  increase  in  vol- 
ume and  thus  of  buoyancy  of  the  cylinders 
is  manifest,  and  the  device  should  undoubt- 
edly rotate.  If  not,  why  not  ? 

(Tould  any  of  your  readers  explain  the 
reason?  I hereby  offer  a ten-dollar  prize 
for  the  best  answer. 

(Ed.  Note. — Mr.  d’Abro  has  deposited  the 
$10.00  prize  money  with  us.  Send  all  let- 
ters of  explanation  to  Perpetual  Motion 
Editor,  Science  & Invention,  233  Fulton 
St.,  New  York  City.) 


PiTE^©  WlmumeiT  Memtloin  A.wairdls 


ERNEST  K.  CHAPIN 
$10.00  Prize  Winner  \ 

I herewith  submit  an  explanation  of  why 
Mr.  D’Abro’s  perpetual  motion  machine 
would  not  operate. 

The  upward  force  of  buoyancy  which  is 
supposed  to  operate  the  machine  is  gained 
at  the  expense  of  the  lowering  of  the 
weight  in  the  cylinder  which  is  rising. 
Additional  energy  must  therefore  be  applied 
to  the  machine  sometime  during  each  cycle 
to  boost  this  weight  over  the  top  for  an- 
other trip.  This  fact  will  be  seen  clearly  if 
one  considers  the  lowering  weight  to  have 
yielded  all  of  its  potential  energy  and  to 
have  reached  the  lowest  point  in  the  cycle. 
The  rising  weight  will  at  this  instant  not 
be  at  the  top  but  will  have  yet  to  travel  a 
distance  equal  to  the  length  of  the  cylinder. 
Where  is  this  energy  coming  from? 

Ernest  K.  Chapin. 

138  Merrill  Ave.,  Muskegon,  Mich. 


made  to  get  our  piston  into  operating  posi- 
tion is  the  thing  which  defeats  our  purpose 
for,  thfere  being  no  friction  between  the 
piston  qiid  cylinder  walls,  no  force  can  be 
transmitted  from  one  to  the  other  and  the 
piston  will  therefore  move  up  into  the  cyl- 
inder until  a condition  of  equilibrium  is 
established. 

Now  let  Us  suppose  that  the  cylinder  is 
equipt  with  a device  which  will  lock  the 
piston  in  position  for  upward  motion,  as  in 
Fig.  1.  Then  there  will  be  upward  motion 
until  a position  is  reached  as  shown  in 
Fig.  2.  At  this  point  we  have  the  weight 
of  the  cylinder  and  piston  in  air  acting  thru 
an  equal  lever  arm  against  the  weight  of 


the  cylinder  and  piston  in  water  (which . 
equals  its  weight  in  air  minus  the  weight  | 
of  water  it  displaces)  and  we  will  now’ 
find  that  the  force  tending  to  produce  mo-  ■ 
tion  is  in  the  opposite  direction  to  that  in 
Fig.  1,  and  we  will  therefore  have  no  rota- 
tion. 

Edward  H.  Prentice. 

60)4  North  Street,  Binghamton,  N.  Y. 


First  Honorable  Mention 

Assuming  the  conditions  given  are  ful- 
filled, i.  e.,  that  the  weight  of  the  piston  is 
of  a magnitude  greater  than  the  combined 
weights  of  a water  column  and  atmospheric 
column  of  equal  horizontal  area,  and  that 
the  piston’s  motion  within  the  cylinder  is 
frictionless,  and  that  as  a result  there  is  an 
unbalanced  force  sufficient  to  produce  clock- 
wise motion,  as  shown  in  Fig.  1,  it  is  ob- 
vious that  the  very  assumption  we  have 


Diagram  to  Accompany  “First  Honorable  Men- 
tion” Explanation  of  Perpetual  Motion  Problem. 


Second  Honorable  Mention 

The  following  is  my  answer  to  the 
perpetual  motion  scheme  in  the  October 
Science  and  Invention  : 

There  is,  it  is  true,  a constant  force  act- 
ing upward  on  the  left-hand  side.  This 
force  is  equal  to  the  weight  of  the  water 
contained  by  one  of  the  cylinders.  But  we 
must  remember  that  every  time  a weight 
drops  toward  the  ring  on  the  cylinders,  a 
volume  of  water  (equal  in  weight  to  that 
contained  in  the  cylinders)  is  forced  down- 
ward in  the  opposite  direction  to  the  sup- 
posed perpetual  motion. 

I think  that  even  without  a technical 
proof  it  is  quite  evident  in  a general  way 
that  these  two  forces  offset  each  other,  for 
they  are  in  opposite  directions,  and  equal 
(since  they  both  equal  the  weight  of  the 
same  volume  of  water). 

Louise  L.  Sloan. 

Pembroke  West,  Bryn  Mawr  College, 
Bryn  Mawr,  Pa. 

{Continued  on  page  1015) 
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This  department  will  award  the  following  monthly  prizes:  First  prize,  $5.00;  second  prize,  $3.00;  third  prize,  $2.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  toward  accomplishing  new  things  with  old  apparatus  or  old  material,  and  for  the  most 
useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department  a monthly  series  of  prizes  will  be  awarded.  For  the  best  idea 
submitted  a prize  of  $5.00  is  awarded;  for  the  second  best  idea  a $3.00  prize,  and  for  the  third  best  a prize  of  $2.00.  The  article  need  not  be  very 
elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet.  Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  .$5.00 


SECOND  PRIZE,  $3.00 


THIRD  PRIZE,  $2.00 


A DOOR  ALARM. 

The  main  apparatus  of  this  alarm  con- 
sists of  a common  buzzer  used  as  a relay, 
which  is  arranged  in  the  following  fashion ; 
The  wire  from  binding-post  A is  joined 
to  one  magnet,  and  the  wire  leading  to  the 
other  magnet  connects  to  post  B.  This 
cuts  out  the  circuit-breaker. 

The  strip  R is  bent  about  breaker  E,  so 
that  it  does  not  touch  E unless  the  arma- 
ture is  attracted  by  the  magnets.  The 
action  is  as  follows : When  the  door  is 

opened,  contact  is  made  between  the  two 
metal  strips,  one  on  the  door- jamb  and 
the  other  on  the  door.  Current  from  the 
batteries  then  flows  thru  the  magnets  draw- 
ing over  the  armature  H,  the  contacts  clos- 
ing the  circuit  for  a visual  signal  and  an- 
nouncing in  this  way  that  the  door  has 
been  opened.  The  signal  should  be  placed 
conspicuously. 

The  current  from  the  110-volt  circuit 
then  passes  thru  R to  E and  lights  the 
lamp ; a switch  is  provided  at  S to  turn  off 
the  signal. 

Contributed  by  C.  R.  WADGE. 


A 1 10-Volt  Lamp  Signal.  Controlled  by  a Relay 
Made  from  an  Ordinary  Buzzer,  the  Lamp  Flash- 
ing on  When  the  Door  Is  Opened. 


WIRING  COMPUTATION 

Frequently  electrical  workers  find  them- 
selves in  the  predicament  of  not  having  at 
hand  a pocket  reference  book  containing 
wire  tables  giving  the  different  sizes  of 
wire  necessary  to  carry  various  currents 
over  certain  distances.  The  resistance  of 
the  circuit  both  ways  equals  the  drop  in 
volts  in  the  circuit,  divided  by  the  current 
in  amperes  passing  thru  the  circuit. 

Suppose  for  example,  we  have  a group 
of  incandescent  lamps  requiring  a total  cur- 
rent of  10  amperes  and  that  this  lamp  group 
is  to  be  fed  with  current  over  a distance 
of  250  feet.  This  would  mean  that  the 
length  of  the  two  wires  would  be  500  feet. 
The  average  potential  drop  allowable  in  a 
circuit  of  this  type  is  4 volts.  Then  we 
find  the  total  resistance  in  the  circuit,  500 
feet  of  wire  (exclusive  of  the  resistance 
of  the  lamps)  would  be  four  divided  by 
ten,  or  .4  ohm.  This  means  that  the  re- 
sistance of  the  500  feet  of  wire  in  the  250 
foot  run  would  be  .4  ohm,  or  1000  ft.,  of 
the  wire  would  have  a resistance  of  .8  ohm. 

Looking  this  up  in  a standard  R.  and  S. 
gage  wire  table,  we  find  that  No.  9 B.  and 
S.  gage  copper  wire  corresponds  to  a 
resistance  of  .8  ohm  per  thousand  feet. 


MECHANICAL  INTERRUPTERS. 

In  the  figure  is  shown  a very  efficient 
and  simple  mechanical  interrupter  that  was 
designed  especially  for  producing  long 
sparks  from  an  induction  coil. 


Referring  to  the  figure,  (a)  is  a stiff 
bronze  spring  fastened  at  (b)  and  weighted 
at  (c)  so  as  to  give  the  desired  frequency 
of  vibration.  This  spring  carries  a soft 
iron  armature  (d)  opposite  the  end  of  the 
core  of  the  coil;  (1)  is  a light  spring  of 
bronze,  also  fastened  at  (b),  carrying  a 
contact  point  (f)  for  making  contact  with 
the  adjusting  screw  (g)  thru  the  contact 
points. 

Both  may  be  of  platinum — iridium  or 
silver.  This  spring  normally  rests  against 
the  screw,  closing  the  battery  circuit  until 
spring  (a)  is  attracted  far  enough  so  that 
the  hook  on  spring  (a)  engages  the  end 
of  spring  (1)  and  opens  the  circuit.  When 
this  vibrator  is  properly  adjusted  spring 
(a)  will  vibrate  very  vigorously  thru  a 
wide  arc,  while  spring  (1)  will  close  the 
battery  circuit  long  enough  to  allow  the 
core  to  become  magnetically  saturated,  and 
then  it  will  break  the  circuit  very  fast. 

Contributed  by 

PHILIP  G.  BERNHOLZ. 


HOME-MADE  MICROMETER 

A necessary  but  seldom  found  tool  in  the 
average  experimenter’s  “lab”  is  a microm- 
eter. This  instrument  takes  the  place  of 
one.  The  scale  is  graduated  in  thousandths 
of  an  inch,  and  may  be  used  as  a “mike” 
or  a wire  gage.  If  a bell  and  battery  are 
connected  in  series  with  it,  the  bell  will  ring 
when  the  indicator  is  on  the  right  spot.  It 
may  also  be  used  as  a key,  if  the  brass  arm 
is  made  springy  enough.  The  arm  is  from 
a telegraph  sounder,  while  the  lower  anvil 
is  a switch  point. 

Contributed  by  ANTHONY  KEOGH. 


A Home-Made  Micrometer  Gage  of  Extreme 
Sitnplicity. 
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THE  CHEAPEST  BUNSEN 
BURNER. 


Herewith  is  a diagram  of  a Bunsen 
burner  which  can  easily  be  made  by  the 
experimenter  and  will  be  found  useful  in 
the  laboratory  and  shop. 

A piece  of  half  inch  brass  pipe  (toilet 
supply  pipe  will  do)  2)4  inches  long  forms 
the  barrel  and  a %-inch  section  of  the  same 
kind  of  pipe  forms  the  gas  tank.  Wrap  a 
piece  of  heavy  copper  wire  around  one  end 
of  the  barrel  and  solder  it,  if  you  wish. 
Setting  the  barrel  aside,  obtain  the  lid  ofj 
a syrup  can  for  the  base  and  solder  the! 
gas  tank  to  it.  The  gas  tank  must  previ-j 
ously  have  a section  of  )4-inch  pipe  sold-'j 
ered  to  it,  and  a piece  of  thick  brass  with 
a 1/16-inch  hole  in  the  center  soldered  onj 
one  end. 

Now  bend  the  wire  that  is  attached  toi 
the  barrel  so  that  it  forms  a semi-circle  on : 
the  base  and  holds  the  bottom  end  of  the ' 
barrel  )4  inch  from  the  gas  tank.  Solder 
it  in  place  and  you  have  only  to  make  a tip  ’ 
for  the  burner  out  of  a thin-walled  piece 
of  fixture-pipe  or  other  piece  of  thin  brass- 


A Bunsen  Gas  Burner  Which  Is  Not  Only  Cheap 
and  Readily  Made  from  Scrap  Parts  Found  about 
the  Laboratory,  but  Which  Is  Also  Adjustable.  ; 


and  allow  it  to  extend  3/16  inch  above  the 
barrel.  It  will  probably  need  a little  ad- _ 
justing  to  suit  the  gas  you  use. 

This  is  done  by  pulling  the  tip  out  a little®! 
farther  or  bending  the  end  of  it  slightly P 
inward.  The  distance  between  the  gas  tank/j 
and  the  barrel  can  also  be  adjusted  by^i 
bending  the  heavy  copper  wire.  Once  ad-  ' 
justed,  it  requires  no  further  attention.  ^ 
Contributed  by  GEO.  J.  MELVILL. 


' ' ll! 


CONVERTING  TABLE. 


The  following  is  an  approximate  table £| 
for  changing  avoirdupois  into  metric  P: 
weights : - 

Avoirdupois.  Metric. 

15  grains  1 gram  .-W~ 

50  grains  3 1/3  grams  .iS / 

1 ounce  28)4  grams  ' -fii 

J4  ounce  14  grams 

^ ounce  7 grams  ■ . ‘pg 

With  the  above  table  it  is  possible  to'Jl 
get  almost  any  weight  desired.  ' 

Contributed  by 

FREDERICK  REYNOLDS. 


>s.  . ^ 


The  two  accompanying  photographs 
reproduced  herewith  show  two  very 
interesting  views  of  the  German  radio 
station  at  Geltow,  Brandenburg. 

One  of  the  photographs  shows  the  in- 
coming radio  messages  being  received  and 
amplified  as  well  as  recorded  on  a phono- 
graph of  the  wax  cylinder  type,  all 
simultaneously.  The  reader  will  note  the 
ismall  loop  aerial  or  antenna  in  the  picture. 
It  is  surprising  what  remarkably  large  dis- 
tances can  be  covered  with  a small  loop  or 
coil  aerial  such  as  this  when  used  in  con- 
junction with  the  new  multiple  stage  audion 
amplifiers. 

Trans- Atlantic  messages  have  been  picked 
up  by  some  of  the  European  stations  with 
very  small  loop  antennae,  boosting  the  in- 
coming signals  to  the  requisite  strength 
with  audion  amplifiers. 

The  second  photo  shows  a more  general 
view  of  the  interior  of  the  Geltow  station. 
The  large  number  of  phonograph  cylinder 
records  containing  messages,  which  have 
been  recorded  from  distant  stations,  tell  the 
istory  of  the  work  of  the  station. 

One  of  the  principal  features  of  phono- 
graphic reception  of  radio  messages  as 
followed  out  in  this  station,  lies  in  the  fact 
that  messages  can  be  recorded  at  very  high 
speed — in  fact  a speed  so  high  as  to  defy  de- 
tection or  interpretation  by  regular  aural 
reception.  These  high-speed  messages  are 
afterward  translated  at  a slower  speed  by 
running  the'  phpnograph  at  a slower  rate 
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View  at  Right  Shows  One  of  the  Receiv- 
ing Instrument  Tables  in  the  Geltow  Radio 
Station,  a Radio  Message  Being  Transcribed 
from  the  Phonograph  Record  by  the  Operator.  The 
Advantage  of  the  Phonograph  in  Radio  Transmis- 
sion and  Reception  Is  That  the  Signals  Can  Be 
Recorded  at  Very  High  Speed. 

than  that  employed  when  recording  the 
signals.  The  phonograph  has  found  a new 
role  in  radio  station  practise  today,  and 
serves  its  purpose  particularly  well  in  send- 
ing out  wireless  telephone  messages,  es- 
pecially for  tests  and  other  specific  purposes, 
where  the  message  is  of  a fixt  and  prede- 
termined nature. 


Admiral  Hugh  Rodman  in  his  cabin 
[aboard  the  Pacific  Fleet  flagship  U.  S.  S. 
New  -is,  shown  in  one  of  the  accom- 

panying photos,'  together  with  his  pet  dog, 
“listening  in”  at*' the  wireless  telephone,, 
while  pretty  Miss  ^Mabelle  Burch  sang  a 
song  from  the  opera,  the  young  prima 
donna  being  a coloratura-soprano  singing 
with  the  Metropolitan  Opera  Quartette. 

; Miss  Burch  has  a brother,  Carleton  Burch, 
who  sails  the  seas  on  the  U.  S.  Sub- 


marine F-2.  Miss  Burch  recently  asked 
permission  to  sing  to  her  brother  at  sea, 
by.  wireless  telephone.  The  request  was 
quickly  grante'd  by  Admiral  Rodman  of  the 
Pacific  Fleet  and  an  order  issued  to  all  the 
vessels  belonging  to  the  fleet  to  “listen  in” 
on  the  appointed  evening. 

Quadrupeds  of  the  canine  variety  gener- 
ally do  not  enjoy  music  of  any  kind  and 
give  vent  to  their  untoward  feelings  by 
their  emphatic  howls,  but  Admiral  Rod- 


Miss Mabelle  Burch  Recently  Sang  Operatic  Selec- 
tions to  the  Pacific  Fleet  via  Radio  Telephone.  Ad- 
miral Rodman’s 
Pet  Dog  Also 
Enjoyed  the 
Concert. 


man’s  pet  seems  to  be  enjoying  the  wire- 
less ’phone  opera  concert  exceedingly.  The 
second  photo  shows  Miss  Burch  singing 
into  the  wireless  telephone  mouth-piece 
while  the  whole  Pacific  Fleet  “listens  in.” 

Those  not  familiar  with  the  automatic 
telephone  service,  which  is  found  in  several 
American  cities,  will  be  interested  in  the 
type  of  instrument  into  which  she  is  sing- 
ing. 

San  Francisco  has  an  automatic  telephone 
service  similar  to  that  now  being  made 
ready  for  adoption  in  New  York.  "With 
the  automatic  ’phone  each  subscriber  calls 
his  own  number  and  does  not  obtain  the 
desired  party  thru  a central  operator  at 
the  exchange.  Automatic  electrical  switch- 
boards operated  by  electro-magnets  and 
motors  effect  all  of  the  connections  neces- 
sary in  a few  seconds. 

As  we  go  to  press,  a similar  radio  concert 
has  just  been  successfully  given  for  the 
benefit  of  naval  ships  within  500  miles  of 
New  York  City,  the  soloist  ha\-ing  been 
Mme.  Louisa  Tetrazzini.  Mme  Tetrazzini 
sang  from  her  apartment  in  the  Flotel  Mc- 
Alpin,  New  York  City.  Fler  selections  were 
the  “Polonaise”  from  “Mignon,”  “Rodono” 
from  “La  Sonnambula”  in  which  she  sent 
her  high  F sharp  far  out  to  sea,  “Some- 
where a Voice  is  Calling”  and  “I  Milioni 
d’Arlecchino.”  After  the  songs,  Mme. 
Tetrazzini  talked  with  some  of  the  radio 
men  in  the  'Whitehall  Building  and  on 
the  U.  S.  S.  Pennsylvania,  lying  in  the 
Brooklyn  Navy  Yard. 




View  at  Left  Shows  Interior 
of  the  Large  German  Station 
at  Geltow,  Brandenburg.  At 
This  Station  the  Incoming 
Messages  Are  Put  on  Phono- 
graph Records,  a Number  of 
Which  Are  Plainly  Visible 
in  the  Center  of  the  Table. 
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The  State  Railroad  Administration 
of  France  has  made  quite  extensive 
experiments  with  an  audible  cab  sig- 
nal controlled  by  Hertzian  waves — 
a “repeater,”  as  the  French  en- 
title it — to  call  the  attention  of  the  en- 


tion  by  aviators  during  the  war.  At  the 
roadside  station,  a Ruhmkorff  or  spark 
coil,  energized  by  a small  battery  and  act- 
ing by  means  of  a spark  gap,  produces 
Hertzian  waves  which,  by  acting  on  a 
coherer  on  the  locomotive,  cause  the  sound- 


Oiagrams of  Wireless  Circuits  Used  Successfully  in  New  French  Locomotive  Cab  Signal  Which 
Is  Operated  Automatically  as  the  Train  Speeds  Along.  The  Coherer  and  Relay  on  the  Locomotive 
Operate  a Local  Circuit  Which  in  Turn  Actuates  an  Audible  Cab  Signal,  Warning  the  Engineer 
That  He  Has  Past  a Caution  or  Stop  Signal.  An  Automatic  Recorder  Attached  to  the  Receiving 
Circuit  Keeps  a Record  of  the  Actions  of  the  Engineer  so  That  His  Entire  Performance  Can  be 
Checked  Up  Upon  His  Return  to  the  Roundhouse. 


gineman  when  he  passes  a caution  signal 
which  is  set  against  him ; and  the  experi- 
ments have  proven  so  satisfactory  that  the 
government  plans  to  install  the  apparatus 
on  long  sections  of  its  railroads  and  to 
equip  a large  number  of  locomotives,  says 
a writer  in  the  Raikmy  Signal  Engineer. 
This  announcement  of  proposed  extensive 
installations  is  not  yet  officially  confirmed, 
but  as  the  system  is  of  interest  on  its  own 
account  and  as  the  experiments  have  been 
continued  over  a series  of  months,  we  give 
herewith  a brief  description  of  the  appar- 
atus. The  installation  is  on  the  line  run- 
ning from  Paris,  southwest,  48  miles,  to 
Chartres.  Nearly  or  quite  all  of  the  distant 
signals  between  Trappes  and  Maintenon,  on 
this  section,  a distance  of  about  15  miles, 
are  fitted  with  the  wireless  system. 

The  apparatus  is  the  invention  of  a 
French  engineer,  Mr.  Augereau,  and  the 
essential  features  are  similar  to  those 
which  were  used  for  wireless  communica- 


ing  of  a whistle  in  the  cab.  The  antenna 
at  the  station  and  that  on  the  locomotive 
are  each  about  4 feet  above  the  level  of 
the  rail,  and  are  of  sufficient  length,  par- 
allel to  the  track,  to  act  satisfactorily  in 
the  case  of  trains  moving  at  any  speed. 

The  roadside  battery  is  active  only  when 
the  visual  roadside  signal  is  against  the 
train,  and  only  while  a train  is  passing, 
track  instruments  being  used  to  give  the 
train  this  control. 

The  arrangement  of  circuits  on  the  loco- 
motive and  roadside  is  illustrated  in  the 
diagram.  The  circuit  from  the  battery 
energizes  the  solenoid  sufficiently  to  lift 
its  core  whenever  the  coherer  is  traversed 
by  the  current  coming  from  the  antenna. 
The  antenna  consists  of  a copper  tube  on 
the  side  of  the  locomotive.  (In  France 
trains  on  double-track  roads  use  the  left- 
hand  track,  and  therefore  this  antenna  is 
on  the  left  side  of  the  engine;  but  to 


provide  for  running  locomotives  backward, 
antennae  can  be  mounted  on  both  sides.) 

The  induction  coil  at  the  roadside  sta-  ■ 
tion,  with  a primary  potential  of  8 volts, 
is  capable  of  producing  a spark  about  one 
inch  long.  The  secondary  coil  has  one  end 
connected  to  the  ground  and  the  other  to 
a spark  gap  and  to  the  roadside  antenna,; 
as  shown.  This  antenna  consists  of  a cop- 
per wire  about  16  feet  long. 

The  roadside  battery  has  one  pole 
grounded  and  the  other  is  connected  to  a ' 
wire  extending  thru  the  induction  coil  to 
an  insulated  section  of  rail,  as  shown.  : 
The  commutator  placed  between  the  bat- 
tery and  the  ground  is  controlled  by  the 
visual  signal,  which  makes  or  breaks  the 
ground  connection,  the  current  flowing  only 
when  the  signal  is  set  against  approaching 
trains.  With  the  signal  in  the  adverse  posi- 
tion and  the  insulated  rail  grounded  (by  the 
presence  of  wheels  upon  it),  the  current 
from  the  battery  traverses  the  primary 
coil ; the  induced  current  then  leaps  the 
spark  gap,  and  the  Hertzian  waves  are 
produced  and  sent  out.  As  before  stated, 
these  latter  continue  only  so  long  as  the 
train  is  passing  a signal. 

On  the  engine,  the  resistance  of  the  co- 
herer normally  opposes  the  passage  of  the 
current  from  the  engine  battery,  but  on  |Q 
passing  the  roadside  antenna,  this  resis- 
tance diminishes  and  the  current  then  lifts 
the  core  of  the  solenoid.  This  movement 
releases  a lock,  which  is  enclosed  in  a box 
fixed  to  the  side  of  the  speed  recorder. 
This  lock  controls  the  valve  of  the  cab- 
signal  whistle  (which  is  mounted  in  the 
front  of  the  cab).  The  blast  of  the  whistle 
continues  until  the  engineman,  by  restoring 
a control  lever  to  normal  position,  stops  it. 

A recording  stylus  is  moved  by  the  push- 
ing of  a lever  to  the  right,  and  each  opera- 
tion of  the  wireless  signal  is  recorded  by 
means  of  a cam  forming  a part  of  the  lock, 
which  gives  a slight  movement  of  the 
stylus  against  the  paper  tape  of  the  speed 
recorder.  At  the  end  of  the  run,  the  in-yj 
spector  at  the  engine-house  finds  this" 
record  in  the  form  of  a short,  straight 
line  cutting  at  right  angles  the  speed  record 
curve.  This  indicates  that  the  whistle  was 
in  working  order.  When  the  engineman 
sees  a signal  set  against  him,  it  is  his  duty 
to  give  the  stylus  a movement  in  the  other 
direction  and  the  marks  so  made,  different 
from  those  made  by  the  roadside  impulse,: 
afford  evidence  that  the  engineman  was 
attending  to  his  duty. 


Recently  under  direction  of  Postmaster 
General  (jiesberts  in  Konigsberg  the  Porto- 
phone  Service  was  added  to  the  public  util- 
ities of  the  German  Government.  Electrical 
experts  agree  that  this  highly  efficient  in- 
strument is  destined  to  become  widely  used 
the  world  over  on  account  of  its  practical 
and  portable  nature.  The  present  porto- 
phone  has  one  stage  of  radio  amplification 
and  two  stages  of  audio  amplification ; one 
tube  being  used  both  as  a radio-  and  audio- 
amplification stage.  The  instrument  itself, 
without  the  horn,  is  twelve  inches  high  and 



New  Portable  Wireless  Telephone  Being  Tested 
by  the  Postmaster  General  of  Germany.  The 
Instrument  is  Capable  of  Talking  Over  a Distance 
>f  20  Miles  or  More,  and  is  Being  Adopted  Offi- 
cially by  the  German  Postal  Service. 

iiiiiiMiiiiiiiiiniiminiimiiiiiimniiitmiiitiiiiiiimiiminiiiimiiiiiiimiiiiituiiiiiiuiiiiiiiiiiiiiiiumiiiiimmui 

ten  inches  wide.  The  horn,  of  course,  may 
be  strapt  to  the  case  and  carried  along. 

A desirable  feature  connected  with  the  in- 
strument is  that  it  is  simple  to  operate.^  The 
approximate  range  of  the  instrument  in  its 
present  development  is  about  20  miles,  but 
of  course,  this  will  eventually  he  consider- 
ably increased.  This  photo  shows  the  open- 
ing of  the  Government  service  in  Germany. 
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rirl  Receives  Electiomi  Retannis  h>^  Radlio 


Miss  Claire  Horn  “listening  in’’  for  the 
recent  presidential  election  returns  at  the 
wireless  station  installed  in  the  Hamilton 
Club  in  the  City  of  Chicago,  is  shown  in 
the  accompanying  illustration. 

It  was  the  first  time  that  election  returns 
were  ever  received  by  radio  at  this  club, 
and  the  members  found  the  innovation  of 
I unusual  interest  and  convenience, 
i - Thousands  of  radio  amateurs  this  year, 
all  over  the  country  were  listening  intently 
■at  their  radio  receivers  on  election  night 
!to  intercept  the  news  of  the  returns  as  the 
messages  were  flashed  to  the  four  winds, 
from  powerful  radio  stations  in  various 
;parts  of  the  country. 

: It  used  to  be,  and  not  so  many  years  ago, 

that  we  had  to  wait  several  days  or  even 
several  weeks  in  some  parts  of  the  country, 
' to  learn  the  facts  about  even  such  important 
events  as  a presidential  election,  and  his- 
tory records  that  in  one  of  the  early  Amer- 
i;ican  wars,  it  was  at  least  several  days  after 
peace  had  been  declared  that  one  army 
corps  was  still  without  news  of  this  de- 
cision on  the  part  of  the  commanders  in 
Thief  of  the  opposing  forces,  and  that  this 
corps  kept  on  fighting  viciously,  killing 
thereby  many  worthy  soldiers  whose  lives 
(Could  otherwise  have  been  saved. 

The  time  will  undoubtedly  come  and  in 
the  very  near  future,  when  the  speeches 
of  the  president-elect  and  other  notables, 
given  on  inauguration  day  at  Washington, 
will  be  heard  broadcast  over  the  country  via 
radio-telephone  by  practically  everyone. 


who  may  be  equipt  with  a suitable 
radio  receiving  instrument.  And  this 
need  not  be  such  an  elaborate  appar- 
atus, for  we  have  recently  learned  of 
some  remarkable  French  radio  stunts, 
performed  with  a loop  aerial  coil  of 
wire,  the  same  size  as  a 
cigar  box.  With  a practical 
loop  antenna  of  these  small 
dimensions  and  an  audion 
amplifier,  comprising  sev- 
eral vacuum  bulbs  of  French 
type,  radio  time  signals  from 
the  Arlington  station  near 
Washington,  D.  C.,  were 
picked  up  at  a small  radio 
station  in  France. 

Amateur  radio  stations 
have  successfully  picked  up 
election  returns  in  one  of 
several  ways.  T hose  who 
live  within  100  miles  or  so 
of  large  transmitting  sta- 
tions, are  quite  sure  to  re- 

ceive the  returns  broadcasted 
by  radio  from  some  one  of 
the  powerful  radio  stations 
operated  by  commercial 
companies  or  by  the  Navy 
department.  Where  this  is  not  pos- 
sible owing  to  the  relatively  shorter 
range  of  the  average  amateur  re- 

ceiving station,  the  news  is  often 
olitained  by  relaying.  One  of  the 

largest  amateur  organizations  in  the 
country  was  founded  for  this  very 


purpose.  With  this  system  of 
relaying,  a long  range  amateur 
station,  in  a town  for  example, 
receives  the  signals  from  a dis- 
tant high-powered  station  and 
afterward  sends  out  the  results, 
so  that  the  smaller  stations  for 
many  miles  around  get  them. 


Receiving  Election  Re- 
turns Via  Radio.  Miss 
Claire  Horn  “Listening 
in”  to  the  “Election  Re- 
J turns”  at  the  Wireless 
Outfit  in  the  Hamilton 
Club,  Chicago.  It  Was 
the  First  Time  That 
Election  Returns  Were 
Received  by  Wireless  at 
This  Club. 


B©©ll  Leaves  Ttines 


■ Captain  Hyde  A.  Donisthorpe  of  London,  opening  the  book  to  different  degrees;  the 
England,  has  recently  perfected  a very  in-  further  the  book  is  opened,  the  longer  the 
genious  miniature  receiving  set  for  wireless  wave  lengths  and  vice-versa. 
telegraphy  and  telephony  in  book  form.  The  length  of  the  aerial  wire  plays,  of 
the  wave  length  ■ being  varied  by  opening  course,  an  important  part  as  to  the  range 
and  shutting  the  book.  Stations  of  dif-  in  wave  lengths  over  which  the  book  will 
ferent  wave  lengths  are  obtained  by  operate,  but  it  has  been  so  designed  as  to 

give  a range  of  between  300 
and  2,500  meters.  Signals  in 
London  have  been  picked  up 
by  means  of  this  pocket  book 
from  Paris,  Berlin,  Poldhu, 
all  the  local  coast  stations 
and  ships. 

The  photograph  herewith 
shows  the  inventor  operating 
his  unique  radio  apparatus. 

The  clever  pocket  size 
radio  set  invented  by  Capt. 
Donisthorpe  brings  us  face  to 
face  with  the  fact  that  we  are 
slowly  but  surely  evolving 
from  the  realms  of  large 
complicated  radio  receiving 
cabinets  into  a new  realm  of 
tabloid  receiving  sets. 

Several  builders  of  radio 
instruments  have  already 
shown  developments  along 
these  lines  and  we  prophesy 
that  within  another  year  or 
two,  practically  all  of  the 
large  six  to  eight-foot  load- 
ing coils,  couplers  and  vari- 
ometers, so  beloved  by  the 
radio  amateur  of  today  and 
yesterday,  will  be  relegated  to 
the  attic  and  that  in  their 
places  we  will  have  highly  ef- 
ficient radio  receiving  sets, 
which  can  be  carried  in  the 
coat  pocket. 

„ The  receiving  set  of  tomor- 

Captain  Hyde  A.  Donisthorpe,  of  London,  England,  Has  Re-  in  si7f 

cently  Perfected  a Very  Ingenious  Radio  Receiving  Set  in  Book  row  Will  approximate  m SI  ^e 

Form,  the  Wave-Length  Being  Varied  by  Opening  and  Shut-  the  average  best  seller,  or 

ting  the  Book.  Stations  of  Different  Wave-Lengths  Are  Ob-  \vj][  be  of  about  7x7x1  inch 

tained  by  Opening  the  Book  to  Different  Degrees,  the  Further  flimptisinns  nnrl  will  have  tnn- 

the  Book  Is  Opened  the  Longer  the'  Wave-Lengths  and  Vice  aimensions  and  will  nave  tun 

Versa.  mg  inductances  wound  m the 


form  of  multiple-layer  honeycomb  coils. 
Tlie  variable  condensers  when  used  will 
be  made  in  a very  clever  and  compact 
manner  as  hinted  at  in  some  of  the  small 
radio  sets  recently  brought  out  both  in  this 
country  and  abroad. 

This  pocket  book  radio  set  puts  us  in 
mind  of  the  chap  who  some  years  ago  con- 
tributed a short,  witty  article  to  the 
Modern  Electrics  j\Iagaaine,  in  which  he 


sill®  Jc^©ws 

A Complete  Portable  Set 

By  D.  R.  Clemons 
Comparison  of  Modulation  Methods 
in  Radio  Telephony — Fart  Z 

By  A.  S.  Blatterinan 
A “Phoney”  Phone 

By  Volney  G.  Mathison 
A Honeycomb  Coil  Winding  Machine 
That  Works  By  Raymond  Roof 
A Simple  and  Efficient  Transmitter 
By  Frederick  J.  Rumford 
Practical  Construction  of  an  Ampli- 
fying Transformer 

By  Robert  E.  Lacault 


used  the  coiled  springs  on  his  bed  for  tun- 
ing inductances  while  he  pasted  sheets 
of  tin-foil  on  the  door  and  on  the  wall 
back  of  the  door,  so  that  when  the  door 
was  opened  and  closed,  a variable  capacity 
of  several  odd  hundreds  of  microfarads 
was  attained ! The  book  style  of  tuner, 
however,  all  jokes  aside,  represents  a very 
neat  principle  and  one  which  can  be  very 
well  exploited  in  popularizing  radio  sets 
for  the  layman. 
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Phonograph  Record-Lifter. 

(No.  1,347,548  Issued  to  Joseph 
Menchen.) 

This  is  a very  neat  contrivance 
adaptable  to  phonographs  so  as  ta 


automatically  lift  the  records.  It 
consists  of  a spring  attached  to  a 
phonograph,  to  the  end  of  which  is 
fastened  a rubber  suction  cup  fitted 
with  an  automatic  valve;’  By  press- 
ing the  cup  against  the  record,  a 
semi-vacuum  is  created  sufficient  to 
raise  the  record  from  the  turntable 
of  a talking  machine.  Several  types 
of  valves  are  employed  for  releas- 
ing this  record  from  the  lifter,  sev- 
eral of  which  allow  for  a gradual 
seepage  of  air  and  others  which 
allow  air  to  enter  the.  vacuous  space 
by  pressing  upon  a valve  stem. 


Revolving  Wing  Flying 
Machine. 

(No.  1,350,982  Issued  to  Alexis 
Beurrier,  Edouard  Bigourdan  & 
Louis  Lacoin.l 

This  is  an  improved  flying  ma- 
chine resembling  the  ordinary  mono- 


planes in  the  fuselage  and  other  fea- 
tures except  that  instead  of  the  for- 
ward wing  or  plane,  we  have  two 
screw  propellers  having  very  wide 
vanes  and  connected  to  the  engine  by 
means  of  gears.  The  axles  of  these 
propellers  are  inclined  toward  each 
other.  Each  screw  propeller  is  so 
arranged  that  it  can  assume  various 
inclinations  about  its  axis.  In  this 
manner,  the  plane  itself  can  be  tipt  to 
the  right  or  left,  forward  or  rear. 
By  tipping  the  wings  forward  the 
pull  of  the  plane  is  exerted  slightly 
in  front  of  its  central  axis  causing 
the  machine  to  travel  forward. 

Toothbrush  and  Paste-Case. 

(No.  1,349,110  Issued  to  William 
Ogle  Snyder.) 

Sometime  ago  in  this  magazine 
under  “What  to  Invent,”  Mr.  Hob- 
son pointed  out  that  a combination 
tooth  brush  and  paste  container  was 
a desideratum.  This  arrangement  is 
embodied  in  the  present  invention. 


The  toothbrush  combination  is  so 
arranged  that  each  part  is  inter- 
changeable. At  one  extremity  is 
the  brush  fitted  by  a cap,  the  brush 
being  so  set  that  it  can  be  removed 
at  any  time  and  a new  unit  in- 
serted. The  handle  is  hollow  and 
holds  the  tooth  paste  or  powder 
tube  and  a spool  of  dental  floss. 


Radio  Telegraphy. 

(No.  1,350.801  Issued  to  John  Hays 
Hammond,  Jr.) 

This  is  another  of  the  many  pat- 
ents which  Mr.  Hammond  has  taken 
out  on  radio-control  devices  and  in 
this  instance  it  relates  to  the  trans- 
mitting station.  A high  frequency 
generator  is  placed  in  circuit  with 
an  inductance  coil  and  in  shunt  with 
a condenser.  This  is  placed  in  appo- 
sition with  another  coil  connected 
to  the  aerial  and  ground  of  the 
transmitting  station.  Connected  to 
the  inductance ’first  mentioned,  is  a 
crank  handle  coupled  to  the  core 
of  a solenoid,  which  core  is  like- 
wise coupled  to  a dashpot  arrange- 
ment ,^so  that  when  current  is  al- 
lowed to  flow  thru  the  solenoid,  its 
action  is  then  not  quick  and  de- 
cisive, but  on  the  contrary,  very 
slow.  A spring  again  brings  the 
solenoid  back  to  the  first  position. 
The  action  of  the  device  is  as  fol- 
lows: The  generator  is  sendjng 

high  frequency  currents  to  the-, coil 
but  when  the  key  is  open  and  the 
electromagnet  deenergized,  the  coil 
is  at  right  angles  to  the  antenna 


coil  and  hence,  will  hardly  induce 
oscillations  into  the  antenna  circuit. 
When  the  key  is  prest,  the  solenoid 
forces  the  coil  thru  a semi-circle, 
causing  it  to  assume  a position 
parallel  to  the  antenna  coil.  The 
effect  on  a commercial  receiving 
station  is  very  slight,  and  then  only 
if  the  receiving  apparatus  is  closely 
attuned  with  the  transmitting  appa- 
ratus. In  this  manner  no  interfer- 
ence is  set  up. 


Magnetic  Deflector  for  Elec- 
tric Arcs. 

(No.  1,353,693  Issued  to  John  Paley 
Yorke.) 

The  inventor  here  has  devised  a 
method  whereby  he  will  keep  the 


Vision  Deflector.  inductance  and  capacity  and  is 

/TVT  1 orz-  T j ^ TIT-11-  tuned  to  the  local  station.  In  this 

(No.  1,356,498  Issued  to  Wilham  ^ay,  an  effective  screening  is  pro- 
tL.  bnaman.)  ^ duced,  inasmuch  as  the  second  coil 

The  inventor  of  this  device  solves  has  no  effect  upon  the  first  coil 


in  this  manner  the  problem  of  pro 


and  the  second  coil  likewise  absorbs 
energy  from  the  local  transmitting 
station,  undesirable  currents  are  not 
set  up  in  the  receiving  circuit  and 
it  is  possible  to  receive  the  distant 
station  easily.  Such  a method 
makes  it  possible  to  transmit  and 
receive  messages  simultaneously  at 
a given  point  without  locating  the 
receiving  apparatus  far  away  from 
the  transmitting  apparatus. 


tecting  the  eyes  of  the  driver  of  an 
automobile  from  the  glare  of  the 
headlights  of  the  approaching  vehicle 
which  of  course,  would  cause  a 
sort  of  blinding  effect;  by  fitting 
a piece  of  colored  paper  on  cellu- 
loid to  a nose  piece  or  to  the  cap 
of  the  driver,  he  is  enabled  to  pro- 
tect one  eye  from  the  dazzling 
lights  by  simply  turning  his  head 
slightly.  The  lights  from  the  ap- 
proaching car  then  cause  a shadow 
to  be  thrown  on  one  eye,  but  per- 
mit of  its  perfect  use  in  vision. 


with  ordinary  antiseptic  substances, 
such  as  bichiorid  of  mercury  or  po- 
tassium mercuric  iodid,  which  are 
highly  dangerous  when  taken  inter- 
nally. In  this  manner  when  the 
tablet  is  taken  an  unpleasant  sensa- 
tion is  produced  by  contact  of  the 
harsh  grit  with  the  tongue  or  walls 
of  the  mouth  or  with  the  teeth. 
The  presence  of  a small  amount  of 
gritty  substances  produces 
an  extremely  _ disagreeable 
sensation  which  compels 
attention  and  develops  a 
tendency  to  expel  the  sub- 
stance from  the  mouth. 


Radio  Receiving  System,  ti- 

(No.  1,350,912  Issued  to  Ernest 
F.  W.  Alexanderson.) 

In  this  invention  a method  of 
filtering  out,  so  to  speak,  of  a near- 
by transmitting  station  in  order  to 
receive  a distant  station  is  employed. 
A coil  is  connected  to  a circuit 


flame  of  an  arc  lamp  away  from  a 
portion  of  the  mechanism  or  from 
the  mirror  or.  lens  by  the  simple 
use  of  magnetic  deflectors.  The 
magnetic  deflectors  are  so  arranged 
that  they  are  adjustable  and  are 
magnetized  by  an  electric  current 
flowing  thru  them.  The  invention 
facilitates  the  use  of  arcs  in  any 
position  so  that  it  is  practically  pos- 
sible to  obtain  stability  of  the  arc 
regardless  of  what  position  the  elec- 
trodes may  be  in. 


Submarine  Vessel. 

(No.  1,356,294  Issued  to  Joseph 
Kuhajda.) 

This  invention  has  for  one  of  its 
main  objects,  the  production  of  a 
vessel  which  may . serve  for  defens- 
ive and  offensive  purposes.  It  pro- 
vides the  submarine  with  two  gun 
carrying  . buoyant  ' tanks.  Entrance 
to  the  gun  carrying  tanks  is  made 
from  the  submarine  whereupon  a 
collapsible  tube  allows  one  of  the 
buoyant  tanks  to  float  upward  to 
the  surface  of  the  water.  Cables 
are  employed  for  steadying  the  tank. 
The  crew  which  is  in  the  tank 
now  opens  the  muzzle  of  the  gun 


Poison-Tablet.  by  means  of  the  cable 

(No.  1,349,326  Issued  to  Charles  T.  -offe”s1vr"w?r7are°"while  .the  sub- 
Uavis.;  , marine'  proper  is'  amply  protected 

This  invention  involves  the  in-  because  of  the:  fact  that  it- is  con- 
corporation  of  a gritty  substance  siderably  below  the  water  line;  The 

collapsible  tube  is  extended  by 
comprest  air  when  the  air  is  locked 
automatically,  the  'tube  takes  up 
the  recoil  due  to . the  firing  of  the 
gun. 


Automobile  iTrafflc-Signal. 

(No.  1,348,367  Issued  to  Shigeru 
Masumoto.) 

This  is  another  of  the  many 
methods  of  semaphore  signaling 
which  are  being  used  by  automobil- 
ists  today.  It  consists  of  a raov- 


involving  the  usual  vacuum  tube, 
variable  condenser,  etc.,  and  tuned 
to  the  distant  station.  This  coil  is 
in  line  with  the  distant  station. 
Another  coil  at  right  angles  to  the 
first  coil  is  connected  to  a variable 


able  arm  actuated  by  a series  of 
gears  and  controlled  from  a dash- 
board of  the  automobile.  By  push- 
ing a handle  to  any  one  of  a de- 
sired number  of  locations,  the  po- 
sition of  the  hand  of  the  semaphore  , 
is  automatically  located  in  a prede- 1 
termined  position  to  denote  a turn. 
The  hand  is  fitted  with  a small 
electric  light  also  controlled  from 
the  dashboard,  so  that  it  can  be 
illuminated  at  night.  The  novel 
feature  of  this  device  lies  in  the 
fact  that  it  can  be  manually  con- . 
trolled,  and  for  that  reason  the 
condition  of  the  batteries  need  not 
be  perfect  as  is  the  case  with  many  J 
of  the  electrically  controlled  sema- 
phores now  employed. 
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He  Lost  Momentum. — “What  is  the  j 
natter  with  you?”  asked  the  physics  pro-  j 
[essor  of  a student  who  had  fainted  during  | 
ixamination. 

“I  suppose  I had  a moment  of  inertia,”  [ 
mswered  the  young  hopeful. — Felix  Kohn.  1 ing,  I’m  discharged, 
10  Rue  du  Lunain,  Paris.  | 


Or — Dead! — A recent  sign  seen  in  a feed 
store  reads  like  this  : 

"If  ‘Eggo’  don’t  make  your  hens  lay — 
they’re  roosters.”  — James  E.  Harne. 


A Sad  “Reflection;” — “I  want  to  see 
ome  mirrors.”  | 

“Hand  mirrors?”  _ | 

“No;  the  kind  you  can  see  your  face  in.”  | 
— Dudley  Holbrook.  | 
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FIRST  PRIZE  $3o 


And  Tomor-  | 
row  T h e y’l  1 | 
Do  It  Again — | 

Spark  Plug : | 
“I  got  fired  to-  | 
day.”  I 

Battery  ;| 
“That  is  noth-  | 
also.”  I 

— Carl  Hawkins  \ 


“Step  Lively”  Would  Be  Better. — A 

prison  paper  back  East  runs  the  list  of 
deaths  by  electrocution  under  “Current 
News.”- — Morris  Kirshner. 


Cor-Wreckt! — Al.  Bert:  “How  do  these 
ove  triangles  usually  end?” 

Phil.  Bert : “Most  of  them  turn  into  a 
wreck-tangle.’  ” — John  Andersen,  Jr. 


Why  He  Didn’t 
Buy-Carbonate. 

— “Two  p e n n ’ - 
orth  of  bicarbon- 
ate of  soda  for 
indigestion  at  this 
time  of  the 
night,”  cried  the 
infuriated  chem- 
ist, who  had  been 
aroused  at  2 a.  m.,  “when  a glass  of  hot 
water  would  have  done  just  as  well!” 
“Weel,  weel,”  returned  Sandy,  hastily ; 
T tliank  you  for  the  advice,  and  I’ll  no’ 
bother  ye  after  all.  Good  night.” 

. — Max  P.  Huy. 

What  Did  the  Engineer  Slip  Him?-j- 

A green  brakeman  was  making  his  first  trip 
up  the  Sierras.  The  train  was  going  up  a 
very  steep  grade,  and  with  unusual  diffi- 
culty the  engineer  succeeded  in  reaching 
the  top.  At  the  station,  looking  out  of  his 
cab,  the  engineer  saw  the  new  brakeman 
and  said  with  a sigh  of  relief : 

“I  tell  you  what,  my  lad,  we  had  a hard 
job  to  get  up  there,  didn’t  we?” 

“We  certainly  did,”  said  the  brakeman,” 
and  if  I hadn’t  put  on  the  brakes,  we’d  have 
slipt  back.” — Carl  A.  Fanton. 


And  Juggles  with  Figures,  Too! — First 
Student : “A  thermometer  certainly  is  a 

clever  instrument  to  be  able  to  tell  tem- 
perature so  well.” 

Second  Student : “It  should  be ; it  has  a 
college  education.” 

First  Student : “A  college  education,  how 
so  ?” 

Second  Student : “Well,  isn’t  it  graduated 
with  many  degrees  ?” — Roy  H.  Cantor. 
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ALL  jokes  accepted  and  pub- 
lisht  here  are  paid  for  at 
the  rate  of  one  dollar  each, 
besides  the  first  prise  of  three  dol- 
lars for  the  best  joke  submitted  each 
month.  In  the  event  that  two  peo- 
ple send  in  the  same  joke  so  as  to 
"tie”  for  the  prise,  then  the  sum  of 
three  dollars  in  cash  will  be  paid  to 
each  one. 
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Fine — But  Not  on  the  Square. — Farmer 
Jenkins  brought  his  -new  flivver  into  town 
one  day  and  left 
it  in  the  public 
square. 

“H  e y , there,” 
yelled  the  traffic 
cop,  “you  can’t 
park  y o u r car 
here.” 

“What  you  got 
that  sign  up  for, 
then  ? Don’t  it  say  Fine  for  Parking  Auto- 
mobiles?”— /.  A.  Poythress,  Jr. 


So  Would  We. — “Daddy,  I’ve  got  a 
sentence  here  I’d  like  you  to  punctuate.” 
This  is  what  Paw-Paw  read : 

A five  dollar  bill  fiew  around  the  corner 
He  studied  it  carefully.  “Well,”  he  fin- 
ally said,  “I’d  simply  put  a period  after  it 
like  this.” 

“I  wouldn’t,”  laughed  the  high-school 
girl,  “I’d  make  a dash  after  it !” 

— Ora  Krumps. 

Did  He  Wax  Enthusiastic? — Doctor: 
“I  will  not  deceive  you,  your  life  now 
hangs  on  a single  thread.”  . 

Tailor  (feebly):  “That  will  do.  If  the 
thread’s  waxed.  Doctor,  I’ll  pull  thru.” 

— Carl  A.  Fanton. 


8 2 Much. 

I often  sit  and  meditS 
Upon  the  scurvy  trick  of  f8 
That  keeps  me  still  a celibS 
Oh,  cruel  f8. 

I want  a lOder  maid  sed8 
To  love  me  and  be  my  m8! 

My  40  2de  is  not  so  gr8 
I cannot  w8. 

Oh,  f8  be9  I Be4  2 L8, 

Relieve  my  awful  single  st8. 

And  when  I’ve  1 this  maid  sed8 
We’ll  osculS. 

■ — John  R.  Hanlon. 


How  About  a Sextette? — Teacher: 
“Johnny,  stand  up  and  tell  us  how  many 
sexes  there  are?” 

Johnny:  “Three.” 

Teacher:  “What  are  they?” 

Johnny:  “Male  sex,  female  sex,  and  in- 
sects.”— /.  P.  Eckersen. 


Then  the  “Lights”  Went  Out. — The 

movie-house  manager  was  dying.  The 
nurse  and  doctor  were  waiting  for  the  end 
of  the  animation. 

“Notice  the  change  in  features?”  said 
the  doctor. 

“Features  change  daily,”  breathed  the  dy- 
ing man  while  reeling  over,  as  a film  cov- 
ered his  eyes  and  his  spirit  was  released 
— Sam  Elder. 

And  Moist  From  Perspiration. — Prof.; 

“How  can  you  prove  that  steam  does  work 
in  an  engine?” 

Student : “Because  after  it  pushes  the 
piston,  it’s  tired.” 

Prof.:  “Tired?” 

Student:  “Sure;  isn’t  it  all  exhausted?” 
— Roy  H.  Cantor. 

Well,  Well!— 

‘Colonel,  I under- 
stand your  oil 
well  was  down 
4.000  feet  last 
week.” 

“Um.” 

“How  far  down 
are  they  now?” 

“Must  be  get- 
ting near  the  in- 
fernal regions — they’ve  struck  asbestos!” 
— /.  H.  Schalek. 

Alas!  ’Tis  True. — Teacher  (to  pupil)  : 
“What  is  Science?’’ 

Pupil : “Science  is  that  branch  of  learn- 
ing in  which  one  person  will  prove  the 
reason  for  a certain  thing  doing  what  it 
does,  contrary  to  popular  belief,  and  then 
another  person  will  come  along  and  prove 
it  to  be  different  and  him  to  be  a liar.” 

— C.  JVillard  Duckworth. 


Don’t  Fall  For  This! — “Nearly  every- 
body has  a well-developed  bump  of  curios- 
ity.” 

“And  what  does  it  lead  to?” 

,/uMOp  apisdn  jaded 
aqj  Suiujni  ot  spe3|  ‘aseo  siqi  ui 

— /.  L.  Cassidy. 


Ought  to 

boy  is  one 
the  greatest 
ventors  of 

_ ““What  d i d 
invent  ?” 

“He  invented 
petrified  motion.” 
— John  B.  Moore. 


Hope  It  Isn’t  a Shooting  Star.— He: 

“Mademoiselle,  you  are  the  star  of  the 
evening.” 

She:  “You  are  the  first  to  tell  me  so.” 
He : “Then  allow  me  to  claim  my  reward 
as  an  astronomer.” 

She:  “How  so?” 

He : “To  give  my  name  to  the  discovered 
star.” — Felix  Kohn,  Paris. 


And  Wasn’t 
Patented, 

Either!  — A re- 
porter was  inter- 
viewing Thomas 
A.  Edison. 

“And  you,  sir,” 
he  said  to  the  in- 
v e n t o r , “made 
the  first  talking- 
machine?” 

“No,”  Edison  replied,  “the  first  one  was 
made  long  before  my  time — out  of  a rib.” 
— Merit  Kirk  Burrous. 


office 


They  Even  Adulterate  'Vacuums! — We 

know  a chap  who  received  a gross  of  vari- 
colored electric  light  bulbs  the  other  day. 
They  were  fitted  with  corks  and  contained 
liquid  matter  of  an  exceedingly  “high  volt- 
age.” 

He  was  all  lit  up  while  the  “current” 
lasted. — L.  Flanson. 


Lead  Us  to  Her,  Boy! — The  other  day 
we  heard  of  a man  trying  to  cross  a cow 
with  a mule  in  order  to  get  milk  with  a 
kick  in  it. — Franklin  Williamson. 
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The  “Oracle”  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be  answered  ;i 
here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht.  Rules  under  which  ' 
questions  will  be  answered:  _ ' 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  ‘be  typewritten  or  else  written  in  ink,  no  ■ 
penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this  department  can* 
not  be  answered  by  mail  free  of  charge. 

4.  If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable  research  11 
work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions  are  answered.  ' 


Washing  Nitro-Glycerine 

(1073)  C.  E.  Womble,  Raleigh,  N.  C.,  in- 
quires : 

Q.  1.  How  to  wash  nitro-glycerine. 

A.  1.  Nitro-glycerine  when  formed,  is  insoluble 
in  cold  water,  and  hence  washing*  is  comparatively 
a simple  operation.  It  is  washed  in  cold  water 
only,  and  the  colder  the  better. 

Of  course,  the  water  should  be  above  3 or  4 
degrees  Centigrade,  as  nitro-glycerine  freezes  at 
this  temperature.  Water  can  be  sprayed  into  the 
nitro-glycerine  for  washing  purposes,  or  the  nitro- 
glycerine poured  into  water,  where  repeated 
changes  of  water  are  necessitated. 


Removing  Stains  from  Ivory 

(1074)  Frank  Ferrier,  Bath  Beach,  Brooklyn, 
N.  Y.,  writes: 

Q.  1.  Please  tell  me  how  to  remove  stains 
from  ivory  beads. 

A.  1.:  The  beads  are  moistened  and  placed  upon 
a tripod  over  which  has  been  stretched  a thin 
piece  of  gauze  or  cheesecloth.  This  tripod  holds 
the  beads  resting  upon  the  gauze  membrane  a 
few  inches  over  a vessel  containing  chlorid  of  lime 
moistened  with  a little  hydrochloric  acid. 

The  entire  arrangement  is  then  covered  with 
a bell  jar  and  exposed  to  direct  sunlight.  When 
the  ivory  objects  have  been  bleached,  they  are 
removed  and  washed  in  sodium  bicarbonate,  then 
rinsed  in  water  and  allowed  to  dry.  If  not  com- 
pletely bleached  when  the  above  process  is  com- 
pleted, then  apply  a paste  of  whiting  and  benzol 
or  carbon  disulfid,  covering  the  article  completely 
and,  after  it  is  dry,  rub  briskly  with  chamois 
or  sof^  wool  cloth. 


Silver  Plating  Solution 

(1075)  H.  J.  Dritt,  Ft.  Wayne,  Ind.,  writes 
the  “Oracle”: 

P.  1.  Kindly  give  formula  for  silver  plating, 
using  the  dipt  or  hot  bath  process.  Either  of 
these  methods  are  satisfactory  for  plating  silver- 
ware. 

A.  1.  In  order  to  silver  copper  or  silver,  brass 
or  bronze  articles  by  the  hot  dip  process,  you 
dissolve  ten  parts  of  fused  silver  nitrate  in  500 
parts  of  distilled  water,  and  35  parts  of  potassium 
cyanid  in  500  parts  of  distilled  water. 

Mix  both  solutions  and  stir.  It  is  then  heated 
to  a temperature  of  176  to  194®  Fahrenheit  in  an 
enameled  vessel  and  the  articles  introduced,  after 
being  well  cleansed  of  fat  and  other  impurities. 


Powerful  Amplifiers 

(1076)  L.  C.  Bundorf,  Chicago,  HI., tasks: 

Q.  1.  Several  questions  concerning  amplifiers. 

A.  1.  The  largest  sound  reproducer  and  ampli- 
fier of  telephonic  currents  is  the  Magnavox,  al- 
though this  does  not  mean  to  state  that  others 
may  not  from  time  to  time  be  evolved. 

With  the  Rochelle  salt  crystal,  the  effect  is 
not  an  amplification  effect,  but  is  simply  a trans- 
mitter effect.  The  best  amplifier  oi  telephonic 
currents  is  some  form  of  vacuum  tube,  preferably 
the  large  size  vacuum  tube  produced  for  trans- 
mission purposes.  There  does  not  seem  to  be  any 
limit  of  amplification  of  such  currents;  this  de- 
pends entirely  on  the  number  of  tubes  employed 
in  the  circuit. 

VVe  do  not  know  of  any  electromechanical 
device  capable  of  giving  a higher  amplification 
than  the  vacuum  tube. 


Bichromate  Battery  Query 

(1077)  J.  A.  Gerson,  Houston,  Texas;  writes: 
Q.  1.  Referring  to  the  August  issue  of  your 
journal,  under  Practical  Chemical  Experiments, 


the  author  states  that  a bichromate  cell  can  be 
made  by  using  710  cu.  cm.  of  water  and  dis- 
solving in  it  80  grams  of  chromic  acid,  and 
then  adding  45  cu.  cm.  of  concentrated  sulfuric 
acid.  In  reference  to  the  80  grams  of  chromic 
acid,  there  surely  must  be  some  mistake,  as  80 
grams  is  over  two  ounces  and  one-half  of  same, 
and  chromic  acid  costs  $.65  per  ounce,  which 
would  make  it  a very  expensive  battery. 

A.  1.  The  figures  referred  to  under  Practical 
Chemical  Experiments  were  correct.  One  cu.  cm. 
of  water  weighs  one  gram  and  the  usual  pr^or- 
tion  for  chromic  acid  cells  is  as  above. ^ It  is 
quite  true  that  the  cell  is  expensive,  but  it  is  a 
large  size  battery,  giving  a very  powerful  current 
for  a short  time. 

When  much  used  the  cell  becomes  saturated 
with  chromium  sulfate.  In  some  cases  potassium 
bichromate  is  used  instead  of  chromic  acid,  in 
which  case  chrome  alum  is  formed,  and  the 
chrome  alum  crystallizes  out  and  sticks  so  firmly 
to  the  bottom  of  the  cell  that  it  is  sometimes  quite 
difficult  to  remove.  Potassium  bichromate  at  one 
time  was  very  cheap,  and  it  will  probably  come 
down  to  the  same  figure  again,  when  this  product 
is  being  imported  in  greater  quantity. 


»iiuiiiiiiiiiiiiiniimniiiniiiiiiiiiiiniiiiminiimiiiimiiiiimiimuiiiiiiiiiiiiiiiiiiiiitiiiiiuniiiiiiiiiiuiiiiiuiiiit^ 

I ARTICLES  WANTED!!!  f 

I There  is  at  the  present  time  an  excellent  I 
I opportunity  for  writers  of  semi-technical,  | 
I popular  scientific  articles  and  stories,  as  we  | 
i are  publishing  more  material  of  a popular  | 
I nature  each  month.  Stories  should  be  as  | 
I snappy  as  possible  and  should  have  well-  | 
I rounded  plots  and  characters.  They  should  | 
I of  course  revolve  around  a scientific,  elec-  | 
I trical  or  radio  focal  point,  to  prove  available  | 
I for  the  columns  of  “Science  and  Invention.”  | 
I Good  rates  are  paid  on  publication  for  stories  | 
I accepted  and  publisht,  and  usually  2,500  to  | 
I 3,000  words  are  sufficient.  We  also  desire  | 
I short  write-ups  with  clear  photographs  on  | 
I new  scientific,  electrical  and  radio  subjects.  | 
I Address  all  manuscripts  to  the  Editor,  “Sci-  | 
I cnce  and  Invention,”  233  Fulton  Street,  New  | 
I York  City.  | 
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Photo-Electric  Cells  vs.  Selenium  Cells 

(1078)  A.  M.  Bouche,  Canal  Zone,  writes  the 
Oracle: 

Q.  1.  What  is  the  effect  of  a low  potential 
alternating  current  on  the  magnet  coils  of  a 
sensitive  polarized  relay  and  do  they  cause  heat- 
ing after  continued  use?  Would  it  cause  “chat- 
tering” ? 

A.  1.  The  effect  of  a low  potential  alternating 
current  on  the  magnet  coils  of  a sensitive  polarized 
relay,  would  be  that,  after  a considerable  period 
there  is  a chance  that  these  may  cause  a gradual 
demagnetization  of  the  permanent  steel  magnet 
in  the  relay.  Undue  heating  effect  should  not  be 
noticeable  or  produced  unless  the  current  is  of 
decidedly  too  high  an  amperage  for  the  elec- 
tro-magnets which  happen  to  be  used  on  the 
relay.  Direct  current  is  invariably  used  on  all 
polarized  relays.  It  is  possible  to  use  alternating 
current  on  a relay  without  the  least  sign  of 
“chattering,”  as  described  in  the  May,  1920,  issue 
of  the  Electrical  Experimenter,  on  page  39, 
where  Mr.  Donald  McNicol  describes  his  arrange- 
ments for  using  A.C.  on  the  D.C.  relay  in  a per- 
fectly satisfactory  manner. 

Q.  2.  Are  selenium  cells  reliable  and  do  they 
deteriorate  with  use?  Where  can  selenium  cells 
be  obtained  and  about  what  is  their  approximate 
price?  Does  a selenium  cell  operate  the  same  on 
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alternating  current  as  it  does  on  direct  current? 

Is  a selenium  cell  sensitive  to  different  intensities 
of  light? 

A.  2.  Selenium  cells  are  reliable  for  a certain 
period  of  time,  but  they  deteriorate  with  age  -arid  |i| 
also  become  more  sluggish  usually  after  a certain  ' 
period,  say  a rnonth  or  two.  There  is  something  i 
new,  however,  in  photo-electric  cells  which  is  very 
constant  in  its  action  and  if  is  called  the  “Case”  . 
photo-electric  cell.  Selenium  cells  can  be  obtained 
from  various  supply  houses  advertising  in  this 
journal.  We  have  never  used  selenium  cells  on' 
alternating  current  and  cannot  say  much  about' 
their  behavior  in  this  way,  but  we  presume  that  | 
they  can  be  used  in  such  a fashion  with  the  P 
proper  form  of  circuit,  with  suitable  condensers  f 
to  smooth  out  the  current,  etc.  A selenium  cfll  P 
is  sensitive  in  proportion  to  the  amount  of  light  I 
thrown  on  it,  and  the  stronger  the  light,  the 
greater  the  ratio  between  its  light  and  dark  re- 
sistance. L 


Plastic  Compound  Formula 

(1079)  Mr,  E.  L.  Behrens,  Waukesha,  Wis,/ 
asks: 

Q.  1.  For  a plastic  compound  suitable  for  i 
molding  knobs,  condensers,  handles,  etc.  ' 

A.  1.  We  give  herewith  a compound  which  i. 
may  be  molded  and  which  is  plastic. 

Glue  is  dissolved  and  boiled.  To  this  tissue  r 
paper  is  added  which  readily  goes  to  pieces.  Some 
chalk  is  steered  into  the  mixture  and  linseed  oilj 
added.  This  should  form  a thick  dough.  It  is*' 
kneedable  between  the  fingers  and  can  be  prest 
into  molds.  It  becomes  as  hard  as  stone  and  very 
firm.  I 


Battery  Charging  Resistance  I 

(1080)  James  Tompkins,  Staten  Island,  N.  Y.j 
asks  the  Oracle : u,  | 

Q.  1.  How  to  compute  the  necessary  resistances 
to  effect  a given  drop  in  voltage  for  re-charging|; 
storage  batteries  or  operating  low  voltage  chargesj 
from  110  volt  D.C.  lighting  circuit.  1 

To  answer  the  above  question,  the  resistance: 
within  whose  limits  the  potential  desired  is  to  be| 
expended,  must  be  known;  or,  what  follows  from| 
the  above,  the  desired  current — otherwise,  no  an-^! 
swer  is  possible.  Then  in  series  with  the  above  £ 
resistance,  place  a second  resistance  equal  to  110 
minus  the  desired  voltage  multiplied  by  the  first , 
resistance  and  divided  by  the  desired  voltage. 

Suppose  you  want  a potential  drop  of  8 volts 
within  a resistance  of  2 ohms:  110  minus  8 gives 
102;  102  multiplied  by  2 gives  204;  204  divided' 
by  8 gives  25j4  ohms;  this  is  the  resistance  to  | 
be  put  in  series  with  your  resistance. 

Or  do  the  same  thing  this  way.  Divide  the  i 
desired  potential  which  we  assume  to  be  8 volts, 
by  the  resistance  of  your  appliance,  assumed  to 
be  2 ohms.  This  gives  4 amperes  for  the  current. 
Divide  the  total  voltage  110  by  the  current  4 — 
this  gives  the  total  resistance  which  is  110  divided  , 
by  4,  giving  27J4  ohms.  Subtract  the  resistance) 
of  your  appliance  from  this  and  25^  ohms  are 
left.  This  is  the  resistance  to  be  put  in  series 
with  your  resistance,  which  is  2 ohms,  as  stated 
above. 

The  general  idea  is  to  connect  the  two  points 
between  which  the  110  volts  difference  of  poten- 
tial is  maintained,  with  a resistance,  the  capacity 
of  whose  conducting  wire  must  be  enough  to  carry 
the  current  without  undue  heating.  Then  by  tap- 
ping the  resistance,  voltage  or  potential  difference 
may  be  obtained,  exactly  in  the  proportion  of  the 
resistance  tapt  to  the  total  resistance.  It  is 
therefore  necessary  to  know  what  current  you 
wish  to  have  before  the  calculation  can  be  made.  i 
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D Centec  i 


Training 
Headand^' 
Hand 


Today  the 
real  trained 
man  in  the  Automo- 
bile and  Tractor  business  makes 
big  money  and  easily  gets  into  busi- 
ness for  himself. 

It  is  necessary  to  understand  both  the  electrical 
and  mechanical  ends  of  the  business  in  order  to  be 
successful.  They  go  together. 

Thousands  of  Men  Wanted 

In  addition  to  the  constant  demand  for  real  trained  men  in  the  production 
end,  ten  million  or  more  autos,  trucks  and  tractors  in  use  in  America  must  be 
kept  in  repair.  You  can  start  a garage,  repair  shop  or  service  station  of  your  own. 
Or  operate,  repair  and  sell  tractors  and  automotive  equipment  used  on  the  farm. 
Experts  are  needed  to  install  and  do  service  work  on  lighting  systems.  They  must 
know  gas  engines  and  automotive  electricity  thoroughly.  Salesmen  that  understand  the 
mechanical  and  electrical  part  of  the  automotive  machinery  are  winning  big  success.  More 
bi'azing  and  welding  shops,  more  Tire  Repair  Shops,  are  needed. 

There  is  no  other  line  of  business  where  a man  can  go  out  and  do  what  our  graduates  do,  in  such 
short  time.  Many  of  them  go  right  from  our  school  into  business  for  themselves  and 

Make  $500  a Month  and  More 


M.  S.A.  S.,  THE  FACTORY  ENDORSED  SCHOOL 


LEARN  IN  DETROIT 

More  than  180  of  the  leading  automobile  and 
accessory  factories  are  located  in  Detroit  Dis- 
trict— 94%  of  all  automobiles  are  manufactured 
■within  a radius  of  100  miles  around  Detroit  and 
71%  are  made  right  in  the  city.  All  leading 
manufacturers  endorse  our  school.  The  manu- 
facturers know  their  business.  Our  course  is 
given  as  specified  by  them.  That’s  why  our 
graduates  succeed,  are  constantly  in  demand  and 
are  given  preference.  Nowhere  else  can  this 
factory  outlined  and  factory  endorsed  course  be 
found. 

Money  Back 
Guarantee 

We  guarantee  to  qualify 
you  for  a position  as 
chauffeur,  repair  man, 
demonstrator,  auto  electri- 
cian, garage  man,  automo- 
bile dealer,  tractor  me- 
chanic and  operator  or 
farm  lighting  expert,  pay- 
ing from  $125  to  $400 
monthly,  or  refund  your 
money. 

FREE! 

Big  124-Page  Catalog 

Send  the  coupon,  today  for  big 
124-page  illustrated  catalog  ami 
copy  of  latest  "Auto  School 
News.”  They  tell  about  Course.s 
— show  more  than  a hundred 
pictures  of  equipment — give  let- 
ters from  big  auto  factories  and 
stories  of  success  from  gradu- 
ates and  opportunities  for  you. 

Resolve  to  learn  the  Auto  busi- 
ness in  Detroit,  the  Heart  of 
the  Av.to  Industry.  Use  coupon 
now. 


WHAT  WE  TEACH 

We  teach  the  automobile  and  tractor  business 
from  A to  Z.  Especially  thorough  and  complete 
training  is  given  in  electrics,  starting,  lighting, 
ignition,  wiring,  testing,  repairing, 
dur  equipment  and  instruction  are  positively 
the  best.  We  give  actual  factory  experience  in 
assembling,  block  testing,  bearing  scraping, 
valve  grinding,  road  testing,  etc.  LIGHTING 
PLANTS,  TRACTORS.  BRAZING  AND  WELD- 
ING AND  TIRE  REPAIRING  are  also  thor- 
cughly  taught. 


the  electrical  end  of  the  ESSEX 


Learn  the  Automobile 
and  Tractor  Business 

Put  your  electrical  experience  to  work  in  the 
world’s  greatest  industry.  Automotive  elec- 
tricians are  the  most  valuable  men  in  the  auto- 
motive field.  They  earn  the  largest  salaries. 
The  importance  of  electrical  work  in  the  automo- 
tive industry  is  well  recognized.  Every  elec- 
trician knows  that  electricity  and  mechanics  as 
used  in  automotive  work  are  so  connected  that  a 
knowledge  of  both  is  absolutely  necessary.  Fcr 
this  reason  the  Michigan  State  Auto  School  gives 
a thorough  and  complete  course  covering  every 
point  of  knowledge  and  practice  required  of  a 


successful  automotive  expert. 


SEND  THIS  COUPON  TODAY 


! MICHIGAN  STATE  AUTO  SCHOOL,  * 

* 661  Auto  Bldg.,  3729  Woodward  Ave.,  ■ 

8 Detroit,  Michigan,  U.  S.  A.  ■ 

I Geiitlemen. — Please  send  me  absolutely  FREE  * 
y New  124-papre  Illustrateil  Catalog,  "Auto  ■ 
. School  Ne.ws,”  and  infonnation  as  checked  ■ 
D below.  ■ 

6 (Mai'k  each  course  you  ai’e  interested  in)  . 

I [ ]Auto  and  Tractor  Course  “ 

■ [ iTire  Repairing  [ ]lUazing  and  Welding  I 

I I 

I Name  | 

® Street  ! 

I " 

I City.. State ® 

- P.  S. — Or,  better  still,  you  can.  exiicct  me  to  ® 

■ look  over  your  school  about I 


IVl.S.A,  S.  students  learning 


Michhuv^i  State  Auto  School, 

"Most  Progressive  Auto  Schoo/ in  America" — "'in  the  Heart  of  the  Auto  industry** 

3729  VsItoocL war'd  Detroit,  Mich.,U.S.A. 
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The  Contributidrhsip#^^^gie 


The  greatest  material 
benefits  the  world  has  re- 
ceived have  come  from  the 
laboratories  of  the  scien- 
tists. They  create  the 
means  for  accomplishing 
the  seemingly  impossible. 

Science,  after  years  of 
labor,  produced  the  tele- 
phone. From  a feeble  in- 
strument capable  of  carry- 
ing speech  but  a few  feet, 
science  continued  its  work 
until  now  the  telephone- 
voice  may  be  heard  across 
the  continent. 

In  February  of  1881  a 
blizzard  swept  the  city  of 
Boston,  tearing  from  the 
roof  of  the  Bell  telephone 
building  a vast  net-work  of 
2,400  wires.  It  was  the 


worst  wire  disaster  th^ 
Company  had  sustained. 

Now  through  the  ad- 
vance of  science  that  num- 
ber of  wires  would  be  car- 
ried in  a single  under- 
ground cable  no  larger  than 
a man’s  wrist. 

As  the  fruit  of  the  effort 
of  science  greater  safety 
and  greater  savings  in  time, 
money  and  materials  are 
constantly  resulting. 

And  never  before  as 
now,  the  scientist  is  helping 
us  solve  our  great  problems 
of  providing  Telephone 
service  that  meets  the  in- 
creased demands  with 
greater  speed  and  greater 
certainty. 


Americam  Telephone  and  Telegraph  Company 

Anq  Associated  Companies 

One  Policy  One  System  Universal  Service 

And  all  directed  toward  Better  Service 


AUTO  OWNERS— BATTERY  USERS— WIRELESS  OPERATORS-EXPERIMENTERS 

10c  CHARGES  YOUR  BATTERY  F-F  BATTERY  BOOSTER 

IT  PAYS  BIG  „ or  Magnetic  Rectifier  for  110-120  Volt  60  Cycle  Alternating  Current 

Bantam  type  6-6  ampere  for  6 volt  battery. $15  Bantam  type  12-5 ampere  forl2  volt  battery  $15 

Tyiw  16-8  ampere  for  6 volt  battery....  24  Tyi>e  112-6  ampere  for  12  volt  battery..  24 

Tyi)e  166-12  ampere  for  6 volt  battery..  32  Type  1612-7  ampere  for  12  volt  battep^.  32 

Typo  1626-12  amperes  or  7 amperes  in  combination  for  both  6 volt  and  12  volt  batteries  48 

F-F  Battery  Boosters  are  entirely  automatic  and  operate  unattended. 

Screw  the  plug  in  lamp  socket  in  your  garage,  snap  charging  clips  on  battery 
terminals  without  disconnecting  or  removing  battery  from  car,  turn  switch 
and  lock  garage  door,  knowing  your  battery  will  be  charged  in  the  morning. 
High  charging  rates  are  best  for  large  batteries,  or  where  time  is  limited. 
Shipping  weight  complete  with  AMMETER  and  BATTERY  CLIPS,  11  to  16  lbs. 
Include  postage  and  insurance  with  remittance  for  parcel  post  shipment. 
Keeping  your  Starting  Storage  Battery  in  charged  condition  makes  it  delight- 
fully responsive  and  last  longer,  requiring  fewer  expensive  battery  renewals. 
Other  F-F  Battery  Boosters  for  Farm  Lighting  Plants  and  Direct  Current. 
Battery  Stations  and  Garages  Use  New  F-F  Rotary  Rectifier  for  Group  Charging. 
WRITE  FOR  BULLETIN  NO.  12  NOW,  IF  NOT  YET  READY  TO  ORDER. 
THE  FRANCE  MANUFACTURING  CO.,  OfBces  and  Works,  Cleveland,  Ohio 
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i Di*all  firosia  I 

I Flp©  FatttaEa^s  I 

I By  R.  E.  NELSON  | 

1 {Continued  from  page  993)  | 

- ; S If 

Drive  the  shaft  in  place  in  the  pulleys  and  j 
using  the  shaft  as  an  arbor,  true  the  outside  i 
diameters  of  the  pulleys  and  face  the  sides  | 
off  in  a lathe.  j 

If  different  spindle  speeds  are  desired  it  ^ 
will  be  necessary  to  change  the  sizes.  The  ■ 
pulleys  shown  in  the  drawings  give  spindle  ' 
speeds  of  approximately  2300,  1400  and  840 
R.  P.  M.  when  the  motor  runs  at  1750 
R.  P.  M.  I purchased  a ^ H.  P.  washing 
machine  motor  which  came  equipt  with  a 
2"  grooved  pulley  and  I did  not  alter  the  j 
size  of  this. 

The  easiest  method  of  supporting  the'-'j 
shaft  “T”  is  to  make  two  bearings  from 
cast  babbitt,  one  as  shown  at  “S,”  figures  ' i 

2 and  3,  to  fit  around  the  main  column 
“Z”;  and  the  other  in  the  shape  of  a small 
pillow  block  as  shown  at  “W,”  which  can  " 
be  mounted  on  a wooden  block  of  the  1 
proper  height.  Oil  holes  should  be  drilled 
in  the  top  of  each  bearing,  or  else  oil  cups 
should  be  fitted  to  properly  lubricate  the  \ 
shaft. 

Babbitting  Spindle  Bearing.  * 

After  these  parts  have  been  completed  : 
the  next  step  is  to  babbitt  the  spindle  bear- 
ings. This  requires  very  careful  work  as 
the  accuracy  of  the  drill  depends  upon  it.  ; 
First  bolt  the  frame  to  the  base  board.  i\ 
Next  cut  four  pieces  about  2^2"  x 2j4"  out 
of  1"  soft  pine.  With  an  expansion  bit  bore  !, 
a hole  one  half  of  the  way  thru  each  piece  ■ 
of  such  a size  that  the  ends  of  the  tees  ' 
“C"  and  “C'”  will  just  fit  snugly  in  the 
holes.  With  a yf"  bit  bore  a hole  the  rest  . 
of  the  way  thru  the  blocks.  Fit  one  block  • 
on  the  top  and  bottom  of  each  tee  and  ■ 
then  push  the  spindle  thru  these  holes.  : 
After  the  spindle  has  been  lined  up  cut  a ' 
pouring  lip  on  the  top  block  of  each  tee,  ■' 
or,  if  the  builder  desires  it,  the  top  block  on 
each  tee  may  be  left  off  entirely  and  the  F. 
lower  block  on  each  tee  relied  upon  to  hold  , 
the  spindle  in  alignment.  Before  pouring 
the  babbitt  be  sure  to  plug  the  nipples  “N” 
and  “N'”  with  something  (clay  or  putty),  . 
to  prevent  the  babbitt  from  running  down  V I 
in  the  frame.  Both  bearings  should  be  1; 
poured  at  the  same  time  to  prevent  the  F,  'i 
spindle  from  springing  or  warping.  A little  j 
white  lead  smeared  on  the  spindle  will  pre-  x i 
vent  the  babbitt  from  sticking  to  it.  When  i 
the  metal  is  cool  drive  out  the  spindle  and  i i 
polish  it  up.  If  the  bearings  are  tight  turn  i 
the  spindle  by  hand  using  plenty  of  oil  until  |,  t 
they  loosen  up.  Cut  oil  grooves  in  each  <1 
bearing  and  drill  an  oil  hole  at  the  top  | 4 
of  each  tee  and  fit  an  oil  cup.  | 

The  final  step  is  to  assemble  all  of  these  I'jt) 
parts  and  give  the  drill  a trial  run.  Whether  ||jx 
or  not  the  spindle  runs  true  and  free  from  I i. 
wobble  depends  upon  the  workmanship  asf!' 
a whole.  In  conclusion  it  may  be  well  topi 
state  just  what  may  be  expected  of  thef' 
drill.  The  writer  is  using  a drill  as  de- ; 
scribed  for  the  usual  run  of  light  work  !--  ; 
and  it  is  giving  fine  service.  It  will  drill 
a 5/16"  hole  in  soft  steel  with  ease,  and  ' 
when  working  in  fibre  and  softer  materials  j.) 
a Yz"  hole  can  easily  be  drilled. 
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Draftsmanship 

Become  an  Expert  by  Home  Study 


The  illustrations  show  the  work  of  some  of  the  students 
of  Chicago  Technical  College. 

These  drawings  were  picked  at  random  from  hundreds 
equally  good  made  by  men  who,  before  taking  the  courses, 
had  had  no  training  as  draftsmen. 

Naturally  the  large  reduction  made  necessary  to  repro- 
duce the  drawings  in  the  space  of  this  page  gives  only  a 
partial  idea  of  the  high  excellence  of  the  work — some  of 
the  lines  losing  the  strength  they  show  in  the  originals. 
But  even  so,  it  will  be  seen  that  these  drawings  are  equal 
in  merit  to  the  work  of  men  of  long  experience. 

Make  Yourself  Worth 
$60  to  $150  a Week 

You,  too,  can  master  draftsmanship  as  easily  as  these  men 
did  under  the  Chicago  “Tech”  method  of  training.  You  can 
soon  become  proficient  simply  by  giving  some  of  your  spare 
time  to  home  study  under  the  direction  of  our  experts.  Then 
you  will  be  ready  to  step  into  a paying  job  and  be  in  line 
for  promotion  to  important  managing  positions. 

_ Draftsmanship  today  offers  opportunities  which  no  am- 
bitious man  should  overlook.  American  industries  are  con- 
stantly looking  for  experts — and  none  are  more  eagerly  sought 
than  the  draftsman. 

No  need  for  you  to  settle  down  in  any  humdrum  occupation 
or  to  accept  an  outlook  without  promise  of  large  success  when 
great  manufacturing  organizations,  railroads,  architects — all 
classes  of  concerns  engaged  in  technical  work — are  searching 
everywhere  for  trained  men.  At  least  look  into  this  pro- 
fession today. 

Train  Under  Practical  Men 

From  the  day  you  enroll  with  Chicago  “Tech”  you  are 
under  the  direction  of  practical  engineers  who  teach  you 
thoroughly  the  methods  which  they  use  in  their  own  work 
and  which  you  will  use  when  you  practice  the  profession  your- 
self. Lessons,  exercises  and  special  texts  deal  with  conditions 
as  they  exist,  so  when  you  gi-aduate  you  are  perfectly  familiar 
with  the  actual  work  of  the  drafting  room. 

You  are  carefully  instructed  on  every  point,-  taken  upward 
step  by  step,  everything  being  made  so  clear  that  your 
advancement  is  sure  and  constant.  No  time  is  put  in  on 
unnecessary  studies — you  concentrate  on  the  work  that  will 
make  your  services  in  demand. 

You  get  the  same  instruction  by  mail  that  you  would  get 
if  you  came  to  Chicago  to  attend  the  College.  Therefore  if 
now  employed  you  can  hold  your  present  position  until  you 
are  ready  to  enter  the  field  of  expert  Draftsmanship. 

Moderate  Fees,  Easy  Terms 

Chicago  “Tech”  offers  this  practical  instruction  at  a price 
and  on  terms  which  place  any  of  the  courses  within  the 
reach  even  of  the  man  of  moderate  means.  And  payment 
can  be  made  on  easy  monthly  terms.  No  man  who  wants 
such  training  can  give  himself  an  excuse  for  not  grasping 
the  opportunity  now. 

CHICAGO  TECHNICAL  COLLEGE 

145  Chicago  “Tech”  Bldg.  CHICAGO,  ILL. 


aSCA«0  TCCKNICAL  COU<G» 


I7DI717  test 

r IxUlL  LESSON 

This  free  test  lesson  will  show  you  how  well 
qualified  you  are  for  Draftsmanship  and  how 
practical  the  Chicago  “Tech^'  courses  are. 

While  other  schools  ask  you  to  enroll  and 
send  money  first,  we  send  the  free  lesson  first. 

The  only  offer  of  its  kind.  Read  the  lesson, 
practice  the  exercises  and  then  decide  for  your- 
self whether  to  take  the  course  or  not.  No 
obligation  on  you  for  asking  for  this. 

Drawing  Outfit — No  Extra  Charge 

FREE  outfit  is  included  vdth  our  Home  Study  Course  or  credit  given  if  yo'U  already 
have  an  outfit.  These  are  high  grade  instruments,  drawing  board.  T square,  etc. — same 
as  used  by  leading  draftsmen. 

Other  Chicago  “Tech”  Courses 

Chicago  “Tech”  opens  the  field  of  specialized  training  not  only  in  Draftsmanship  but 
in  other  paying  lines  also.  If  you  want  information  on  any  of  these,  mark  the  coupon 
with  X to  show  which  subject  interests  you  and  full  information  will  come  by  return  mail. 

No  obligation  upon  you  Is  implied  when  you  ask 
for  the  facts  about  Chicago  “Tech”  Instruction. 
Wo  gladly  send  catalogs  and  Information  telling 
you  about  the  opportunities  offered  in  any  line  of 
work  we  teach.  Then  you  can  decide  what  the 
fiejd  offers  for  you.  Big  jobs  are  waiting  now  for 
men  like  you  — WITH  TRAINING.  Send  the 
coupon — today. 


SEND 

THE  COUPON 


CHICAGO  TECHNICAL  COLLEGE  145  Chicago  “Tech”  Bldg.,  Chicago,  III. 


Witliout  obligation  on  iny  part,  please  send 
how  I can  become  an  expert  in  subject  marked 

] Architectural  Drafting  [ 

] Machine  Drafting  [ 

] Electrical  Drafting  [ 

] Structural  Drafting  [ 

] Sheet  Metal  Drafting  [ 

] Topographic  Drafting  [ 

] Surveying  [ 

] Designing  [ 

] Contracting— Buildings  [ 


free  and  postpaid.  Instructions  on 
below : 

] Auto.  Engineering 
1 Aero.  Engineering 
1 Gas  Engines 
] Plan  Reading — Buildings 
1 Estimating — Buildings 
1 Plan  Reading — Macli.nery 
] Plumbing— Estimating 
] Heating  and  Ventilating 
] Steam  Engineering 


Name. . . 
A,ddress. 


Post  Office State 

Free  Trial  Lesson  included  when  inquiry  is  for  Draftsmanship  or  Plan  Reading. 

College  or  Home  Study,  state  which. 
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Grocery  Clerk 
or  Lawyer? 

Are  you  in  the  right  position?  Perhaps 
you,  like  thousands  of  others,  are  wasting 
your  time  in  the  wrong  position,  doing 
uncongenial  work  because  you  do  not 
know  your  own  capabilities. 

You  may  have  ambition  — and  be  sapping 
the  energy  of  the  best  years  of  your  life 
trying  to  succeed  in  a position  for  which  you 
are  not  mentelly  or  temperamentally  fitted. 

Patrick^' Henry  failed  twice  as  a grocer  be- 
fore he  realized  that  he  was  not  fitted  for  it. 
Had  he  continued  struggling  along  in  the 
grocery  business  he  never  could  have  at- 
tained his  great  success  and  fame  as  a 
lawyer  and  legislator. 

Find  out  if  you  are  in  the  line  of  work  for  which  you 
are  best  adapted.  You  can  then  confidently  follow 
the  career  in  which  you  will  be  most  successful.  By 
the  use  of  the 

BOLGER 

VOCATIONAL  CHART 

you  can  in  the  course  of  one  evening  readily  analyze 
your  vocational  tendencies  and  determine  the  career 
m which  you  will  achieve  the  greatest  success.  This 
chart  is  based  on  recognized  scientific  laws,  and  con- 
tains the  essence  of  the  science  of  vocational  guid- 
ance. It  gives  you  the  opportunity  of  obtaining  in- 
formation which  has  helped  others  to  success. 

Get  yourself  on  the  road  to  success  — Enter  the 
career  for  which  you  are  adapted  — Don’t  waste 
your  time  at  unpleasant,  unsuitable  work.  Send  one 
dollar  for  this  chart  — This  may  be  the  turning  point 
in  your  life  — > Write  at  once  to  Dept.  A-2« 

Money  refunded  if  not  satisfactory. 

BOLGER 

VOCATIONAL  SERVICE 

Incorporated 

296  Broadway  • New  York  City 


belectyour  t^flDson  now. 
You  can  soon  be  playing  the 
music  of  the  day.  Your  friends 
will  be  surpris^  and  delight- 
fully entertained.  Letusbelpyou 
organize  a Gibson  Orchestra 
in  your  community.  You  can  in- 
crease your  popularity,  income  and  ‘ 
pleasure  by  playing  for  Concerts,  Enter- 
tainments, Church  Affairs,  etc.  A small  down  payment  and 
then  $5  a month  will  soon  pay  for  a Gibson  and  will  fur- 
nish you  with  wholesome,  year-’round  entertainment.  If 
you  have  an  old  instrument,  we  will  make  liberal  allow- 
ance on  a Gibson.  Write  Today  for  Free  Book,  Catalog, 
Free  Trial  Offer,  information  about  Wm.  Place,  Jr.  Book 
and  the  instrument  you  prefer. 


GIBSON  MANDOLIN.GUITAB  €0. 

10(1  Parsons  St.«  Kalamazoo,  Mlch.»  IT*  S*  A* 


5 Master  Keys 


Have  a set  of  the  most  wonderful  keys  In  the  world,  which 
open  hundreds  of  different  locks  and  replace  hundreds  of 
different  keys.  Used  by  locksmiths.  Janitors,  and  detectives. 
Set  and  novel  key  chain  sent  for  $1.00.  Master  Key  Com- 
pany, 42  Manhattan  Bldp.,  Milwaukee,  Wls. 
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scope  as  shown  in  our  illustration  this  is 
provided  for,  by  light  reflected  up  from  a 
mirror  thru  the  object  and  around  it,  as  it 
rests  on  the  stage  of  the  microscope.  The 
general  principle  of  the  microscope  and 
astronomical  telescope  are  identical.  Each 
of  tliem  produces  a focal  image  within  the 
tube  of  the  instrument  by  the  action  of  the 
lens  or  lenses  at  the  lower  or  outer  end 
of  the  instrument.  These  lenses  are  the 
objectives.  By  a more  or  less  complicated 
eye-piece,  this  image  is  then  magnified  for 
its  reception  by  the  human  eye.  The  Galli- 
lean  telescope,  represented  by  the  opera 
glasses  of  today,  operating  on  a different 
principle,  produces  no  focal  image  within 
the  barrel  of  the  instrument,  but  transmits 
the  rays  from  an  object  to  the  eye  at  a 
greater  angle  of  convergence.  But  as  said 
before,  its  action  resolves  itself  into  the 
securing  of  a better  angle  of  incidence  for 
the  rays  of  light  upon  the  lens  of  the  eye, 
so  as  to  Increase  the  size  of  the  focah  image 
of  the  object  on  the  retina. 

Photography  indirectly  increases  the 
range  of  the  eye  in  telescopic  work,  be- 
cause stars  absolutely  invisible  to  an 
observer  at  a telescope  will  affect  a 
photographic  plate  occupying  the  place  of 
the  observer’s  eye,  if  a long  enough  ex- 
posure is  given. 

The  photographic  plate  is  much  more 
sensitive  to  rapid  changes  in  light  and  also 
infinitely  more  sensitive  to  very  faint  lights 
and  lights  at  both  extremes  of  the  spec- 
trum. Thus,  an  ultra-violet  light  which 
has  no  effect  whatsoever  on  the  retina 
will  nevertheless  affect  a photographic 
plate  and  quite  interesting  landscapes  can 
be  taken  under  the  influence  of  either  ultra- 
violet or  infra-red  rays,  even  at  night. 

The  photographic  plate  also  seems  to 
have  the  property  of  allowing  light  to  ac- 
cumulate sufficiently  upon  one  spot  or  cause 
a decided  change  in  the  chemical  coating 
upon  that  plate.  For  that  reason,  many 
stars  have  been  discovered  in  the  heavens 
by  means  of  the  photographic  telescope 
which  had  escaped  even  the  trained  eye  of 
keen  observers,  and  many  hitherto  ultra- 
microscopic  objects  have  been  photo- 
graphed because  of  the  fact  that  they 
refract  or  absorb  rays  of  ultra-violet 
light.  The  bacillus  which  caused  the  re- 
cent epidemic  of  influenza-pneumonia  was 
claimed  to  have  been  discovered  in  this 
manner. 
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A SPECIAL 

Factory 

Cut  Price 

1).  S.  Officer’s  Shoes 

sewed,  first-grade  factory 
price.  Direct  to  you 
Made  of  the  best 
proof  Mahogany 
If  these  shoes  are 
not  just  as  we  say,  send  them 
back.  You  do  not  lose  a cent. 
Retail  price  of  this  shoe  is  $10.00. 
Built  for  work  and  dress  at  the 
same  time.  If  you  are  sending 
money  order  or  check  do  not  in= 
elude  postage.  Pay  only  fot 
shoes.  We  pay  postage. 

U.  S.  Army 
Marching  Shoes 

First-grade  factory,  cut  down-price. 
Direct  to  you  at  only  S5.85.  Retail 
price  of  these  shoes  Is  $8.00.  Made  of 
the  best  elkskin  waterproof  leather. 
Second  grade  $5.15 

U.  S.  NATIONAL  MUNSON 
ARMY  SHOE  CO..  Inc. 

Dept.  320 
Westfield,  Hass. 


Order  Your  Scientific  and 
Technical  Books  Now. 

They  are  difficult  to  obtain  and  prices 
are  constantly  increasing.  We  will 
quote  present  price  on  any  book  of 
this  nature  and  the  price  will  hold 
unless  the  publisher  should  increase 
his  price  in  the  interim. 

Write  for  our  96-page  catalogue — the  most 
complete  scientific  and  practical  catalogue 
now  issued.  In  addition,  our  1920-1921  list 
will  be  sent  you  as  soon  as  ready,  and  the 
prices  in  this  list  will  hold  good  in  possibly 
80  per  cent  of  cases;  but  you  will  be  notified 
of  any  change  before  filling  order. 

There  will  be  no  obligation  in  requesting 
catalogue  for  we  want  you  to  know  our 
Book  Department.  Write  today.  You’ll 
find  it  valuable  for  suggesting  books  you 
need. 

SCIENTIFIC  AMERICAN 
PUBLISHING  COMPANY 

Room  655,  Woolworth  Bldg.,  New  York  City 


SAVINGS  FOR  YOU 

Used  and  rebailtraotorerclea.  single  and  twina. 
- Used  bicyclee.  S6.00;  tan- 

dems.  110.  AHmacoineaffuaraoteed 
'iD  rood  working  order.  New  bf- 
cjcles  and  motoreyelee  at  Fac- 
tory prices.  You  aare  dealers* 
profits.  Motorcycle  and  auto- 
Bobile  tires  too,  $3.00.  Complsta 
n«  of  parts  and  supplies. 
onningerCycleCo.,  Rocheatar.N.V* 


Wo  want  one  exclusivt 
. sentotive  in  each  locality  to  ase 
•nd  sell  the  new  Mellinger  Extra-Ply, 
hand  mads  tires.  Guarantee  Bond  for 
'8000  Mile*.  (No  seconds).  Shipped  pre- 

Eaid  on  approyal.  Sample  seetjonsfomisped.  Donok 
ny  Dntil  yon  fret  OUT  Special  Direct  Prices.  Writa 
. MISLUNGER11Re& rubber  COb 
1901  Oak  St.  Kansas  City,  Mo* 


hollow  it  out  by  boring  first  with  a bit, 
then  cutting  away  the  wood  between  the 
holes,  as  shown  in  the  top  drawing.  Oval 
or  squared  openings  with  round  corners 
can  be  obtained  in  this  way.  The  base  and 
bottom  is  also  in  one  piece,  with  its  holes 
for  the  pins  bored  thru  those  in  the  box — 
to  make  them  match.  Those  in  the  top  are 
bored  only  half  thru  the  wood,  but  bored 
also  with  the  bit  passing  thru  the  holes  in 
the  box  as  before.  To  prevent  splitting 
when  the  bit  breaks  thru  the  onnosite  sur- 
face, let  the  screw  of  the  bit  only  come 
thru,  then  reverse  and  finish  the  hole  from 
the  unbored  side.  Three  screws  may  be 
used  in  holding  the  bottom  more  securely, 
as  well  as  the  pins,  if  desired.  The  boxes 
are  stained,  varnished  or  painted  in  the 
manner  desired. 


What  $15.00  Still  Will  Buy 

Safety,  Economy, 
ConTeiilenco,  Prac- 
ticability.  Simplicity, 
W g Eaae  of  Installing 

and  Handllnip. 
w An  Oil  Gas  Burner  for 
J c c m every  cook  or  heat- 

f M ^ ^ fne*  stove.  A cents  ad- 

1 _ V dress  The  Vapor  Gas 

1 ^ f Burner  Oo.,  Desk  St 

Columbus.  Ohio. 

You  Can  Save  $50.00 

By  recoTeringr  your  old  auto 

top 

make  these  recovers  to  fit 
\g  onfi  itn  makes  and  models  of 

V cars.  Any  person  that  can 

Parcel,  Pest  Paid 

Roof  and  quarters  sewed  tofrether  with  rear 
cortain,  fasteners,  welts  and  tacks.  All  complete.  Give  as  the 
name,  year  and  model  number  of  your  car  and  we  will  send  yoo 
our  catalogue  with  samples  and  quote  you  exact  price.  . „ 

LIBERTY  TOP  & TIRE  CO.,  Dept.  E4.  CincinnaU,  0. 
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"Keep  Your  Eye  on  Jim!” 

“It’s  not  alone  what  a man  does  during  working  hours,  but  outside  of 
working  hours — that  determines  his  future.  There  are  plenty  of  men  who 
do  a good  job  while  they’re  at  it,  but  who  work  with  one  eye  on  the  clock  and 
one  ear  cocked  for  the  whistle.  They  long  for  the  loaf  at  noon  and  for  that 
evening  hour  in  the  bowling  alley.  They  are  good  workers  and  they’ll  always 
be  just  that — ten  years  from  now  they  are  likely  to  be  right  where  they 
are  today. 

“But  when  you  see  a man  putting  in  his  noon  hour  learning  more  about  his  work, 
you  see  a man  who  won’t  stay  down.  His  job  today  is  just  a stepping-stone  to  some- 
thing better.  He’ll  never  be  satisfied  until  he  hits  the  top.  And  he’ll  get  there,  because 
he’s  the  kind  of  man  we  want  in  this  firm’s  responsible  positions.  You  can  always  depend 
on  a man  like  Jim. 

“Every  important  man  in  this  plant  won  out  in  the  same  way.  Our  treasurer  used 
to  be  a bookkeeper.  The  sales  manager  started  in  a branch  office  up  state.  The  fac- 
tory superintendent  was  at  a lathe  a few  years  ago.  The  chief  de- 
signer rose  from  the  bottom  in  the  drafting  room.  The  traffic 
manager  was  a clerk. 


« MM  out  MS. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


“All  these  men  won  their  advancements  through  spare  time  study 
with  the  International  Correspondence  Schools.  Today  they  are 
earning  four  or  five  times — yes,  some  of  them  ten  times  as  much 
money  as  when  they  came  with  us. 

“That’s  why  I say  that  Jim  there  is  one  of  our  future  executives. 
Keep  your  eye  on  him.  Give  him  every  chance — he’ll  make  good !’’ 

Employers  everywhere  are  looking  for  men  who  really  want  to  get 
ahead.  If  you  want  to  make  more  money,  show  your  employer  that 
you’re  trying  to  be  worth  more  money.  If  you  want  more  responsi- 
bility, show  him  you’re  willing  to  prepare  yourself  for  it. 

For  29  years  the  International  Correspondence  Schools  have  been  training 
men  and  women  right  in  their  own  homes  after  supper,  or  whenever  they 
had  a little  time  to  spare.  More  than  two  million  have  stepped  up  in  just 
this  way.  More  than  130,000  are  studying  now.  Ten  thousand  are  starting 
every  month.  Can  you  afford  to  let  another  priceless  hour  pass  without  mak- 
ing your  start  toward  something  better?  Here  is  all  we  ask — without  cost, 
without  obligation,  mark  and  mail  this  coupon.  It’s  a little  thing  that  takes 
but  a moment,  but  it’s  the  most  important  thing  you  can  do  today.  Do  it  now! 


BOX  6174-B,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  t can  qualify  for  the  poaN 
tion,  or  in  the  subject,  before  which  1 mark  X» 

"3  ELECTRIOAL  ENGINEER 

□ Electrician 

□ Electric  Wiring 

□ Eleotric  Lighting 

□ Electric  Car  Running 

□ Heavy  Electric  Traction 

B Electrical  Draftsman 

Electric  Machine  Designer 
□ Telegraph  Expert 
□ Practical  Telephony 
□ UEOHANIOAfi  ENGINEER 
□ Mechanical  Draftsman 
□ Toolmaker 
□ Machine  Shop  Practice 
□ Gas  Engineer 

Boiyil  engineer 

Surveying  and  Mapping 
□ UINE  FOUEDIAN  ORENGINEER 
□ ARCHITECT 

B Architectural  Draftsman 
PLUMRING  AND  REATING 
□ Sheet  MetaU Worker, 

BShip  Draftsman 
Navigator 


□ CHEMICAL  ENGINEER 

□ SALESMANSHIP 
” ADVERTISING  MAN 
_ Show  Card  Writer 

□ Outdoor  Sign  Painter 

□ RAILROADER 

□ ILLUSTRATOR 

□ DESIGNER 

□ BUSINESS  MANAGEMENT 

□ Private  Secretary 

□ BOOKKEEPER 
Stenographer  and  Typist 
Cert.  Public  Accountant 

Traffic  Management 

□ Commercial  Law- 
""GOOD  ENGLISH 

Common  School  Subjects 
CIVIL  SERVICE 
Railway  Mail  Clerk 
STATIONARY  ENGINEER 
Textile  Overseer  or  Supt. 
AGRICULTURE  IQ  SpsolBh 
Poultry  Raising  1 1 I Freosh 

□ aUTOMORILES  |□Itallao 


Occupation 
& Employer^ 


Street 
and  No.. 


City- 
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LEARN 

WIRING 

AND  EARN 

$75  a Week 


This  latest  Edition  will 
make  you  an  Expert 


The  National  Authority  for  26  Years 


The  only  complete  and 
accurate  book  on  wiring 

CONTENTS 

The  National  Electrical  Code,  with 
all  it»  new  rules,  is  explained  and 
illustrated.  52  of  the  latest  and  sim- 
plest tables  which  show,  at  a glance, 
just  what  size  of  wire  is  needed  for 
any  kind  and  size  of  lighting,  motor 
or  heating  installation,  for  any  volt- 
age,  current  and  drop  desired  for 
any  system.  Direct  Current,  Alters 
nating  Current,  single,  two  or  three- 
phase.  The  latest  Code  Rules  on 
grounding  required  on  all  work. 

SPECIAL  NEW  CHAPTERS 

How  to  install  and  operate  genera- 
tors, motors,  storage  batteries  and 
every  kind  of  wiring  device  with 
diagrams  of  connections.  Illumina- 
tion, House  Wiring,  Garage  Wiring, 
Theatre  Wiring,  Moving  Picture 
House  Wiring,  Sign  Wiring,  Marine 
Wiring,  Electric  Range  and  Heater 
Wiring,  Watt-Hour  Meter  Wiring 
and  complete  chapters  on  inside  and 
outside  wiring  for  every  system 
from  a central  station  to  the  small- 
est cottage.  250  Electrical  Units 
and  their  Definitions  and  Equiva- 
lents. The  latest  lamp  data.  Proper 
symbols  to  use  to  indicate  outlets, 
etc.,  etc.  Also  a complete  directory 
of  Ae  leading  manufacturers  of  of- 
ficiaUy  approved  apparatus  and  sup- 
plies necessary  for  any  kind  of 
installation. 

Every  inspector  in  this  country  will  ap- 
prove your  wiring  job  if  done  in  accordance 
with  the  simple  rules  in  Standard  Wiring. 

Leather  Cover.  Pocket  Size.  Gilt  Edges. 

Sent  Postpaid  on  Receipt  of  $3.00. 

H.  C.  CUSHING,  Jr. 

8 West  40th  Street  New  York 
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Voice  Thrower  10c 
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Phosphorus  gave  two  new  forms  under 
pressure.  One  was  a new  modification  of 
white  phosphorus  obtained  at  high  pres- 
sures and  moderate  temperatures.  On  re- 
lease of  pressure  the  new  white  phosphorus 
hanges  back  to  ordinary  white  phos- 
phorus. With  higher  temperatures  and 
pressure,  black  phosphorus  was  produced. 
The  transition  required  from  five  to  thirty 
minutes.  On  release  of  pressure,  black 
phosphorus  does  not  change  back  to  white 
phosphorus.  The  black  phosphorus  is  of 
much  smaller  volume  than  the  original 
white  phosphorus.  It  is  not  definitely  a 
compound,  and  it  seems  to  be  impossible 
to  produce  it  from  red  phosphorus. 

The  specific  gravity  of  black  phosphorus 
is  2.691  as  compared  with  1.83  for  ordinary 
white  phosphorus.  It  is  quite  hard  to  ig- 
nite it;  it  is  almost  if  not  entirely  stable  in 
the  air,  and  it  is  a fairly  good  conductor  of 
electricity.  White  and  red  phosphorus  are 
almost  perfect  non-conductors. 

The  electrical  resistance  of  metals  except 
for  antimony  and  bismuth  was  found  to 
decrease  with  pressure. 
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By  SAMUEL  WEIN 

{Continued  from  page  985) 
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saturated  solution  of  copper  sulfate,  and 
sufficient  amount  of  sulfuric  acid.  The  best 
results  are  had  with  the  solution  advocated 
in  Bulletin  No.  52  and  issued  by  the  Bureau 
of  Standards.  This  consists  of : 

Copper  Sulfate 27  ounces 

Sulfuric  Acid 11  ounces 

Water  1 gallon 

The  specific  gravity  of  this  solution  is 
18  degrees  Baume.  It  is  advisable  in  pre- 
paring the  solution  to  stir  it  well  and  then 
to  allow  it  to  stand  until  perfectly  cold 
when  it  will  be  ready  for  use. 

The  best  results  are  had  with  a current 
density  of  about  18  amperes  per  square 
foot,  and  1)4  volts  at  the  beginning  of  the 
electro-deposition ; this  is  maintained  for 
about  three  hours,  after  which  the  voltage 
is  reduced  to  about  1 volt  and  kept  at  this 
potential!  until  the  completion  of  the  24  to 
36  hours,  or  until  the  desired  thickness  of 
deposit  has  been  obtained. 

It  is  interesting  to  note  that  an  increase 
in  the  amount  of  copper  sulfate  or  of  the 
sulfuric  acid  will  slightly  increase  the  ten- 
sile strength  of  the  deposited  copper. 

Such  compounds  as  gelatine,  glue  and 
tannic  acid  in  the  proportions  of  one  part 
to  one  thousand  of  acid  copper-sulfate  elec- 
trolyte, will  give  a fine  grained  tenacious 
deposit  under  the  usual  conditions  of  plat- 
ing. The  effect  is  more  marked  if  the  elec- 
trolyte is  slightly  warmed  to  25  or  35  de- 
grees centigrade. 

The  deposition  of  copper  is  very  even 
and  homogeneous,  but  for  practical  pur- 
poses, it  is  somewhat  too  slow.  It  is  for 
this  reason  that  the  solution  is  made  hot 
(by  steam  pipes  laid  on  the  bottom  of  the 
tank)  and  is  subjected  to  agitation.  There 
are  several  ways  of  agitating  the  solution ; 
these  are  by  blowing  comprest  air  thru  it, 
by  revolving  the  cathode  in  a horizontal, 
vertical  or  in  an  inclined  position,  or  by 
mechanically  stirring  the  liquid.  This  per- 
mits the  use  of  a greater  current  density  in 
the  electrolyte. 

By  increasing  the  temperature  above  the 
normal,  the  tensile  strength  will  decrease. 


Learn  to  throw  your  voice  into  a 
sir  TRUNK,  under  the  bed,  out  in  the  hall 
or  anywhere.  Lots  of  PUN  fooling  the 
Teacher,  Janitor,  Policeman,  Parents, 
Neighbors,  or  Friends. 

THE  VENTRILO 

is  a little  instrument  that  fits  into  the  mouth  out 
of  sight.  BOYS  or  GIRLS  can  use  it  in  con- 
_ junction  with  the  above  for  imitating  birds  and 
animals.  Never  fails.  A 32-page  book  on  Ven- 
triloquism sent  with  the  Ventrilo  for  10  cents. 

NEW  FORD  JOKE  BOOK  1920 

All  the  latest  jokes  on  the  Ford  auto.  Hundreds  of  them, 
and  all  good  ones.  Spring  a new  one  on  your  neightors. 

Large  book  with  cover 
by  mail,  lOc 


ROGEN  X-RAY 

Price  12  cents 

HERE,  BOYS,  is 
just  what  you 
want.  With  this  instru- 
ment you  can  apparently  see  the 
bones-ln  your  fingers.  Think  'of  the  fun  you  can 
have  with  it.  Sample  by  mail,  TWELVE  CENTS. 

SKULL  RING 

Here  is  a handsome,  up-to-date 
Ring,  representing  a Skull  and 
Cross-hones.  Has  stones  in  the 
eyes  and  looks  something  fright- 
ful. Women  won't  like  it.  but 
for  men  -or  boys  it  is  a great 
novelty.'  Sample,  by  mall.  20c. 

Gee  ! What  a Wad  ! 

This  is  STAGE  MONEY 

Looks  like  the  GENUIN0 
STUFF.  Some  Green  backs  and 
sOme^  Yellow  backs.  Create  a 
BIG  1 sensation  among  your 
friends.  The  girls  will  all ' be 
after  >you  when  they  see  the 
wad.  BIG  roll  of  15  pieces  by 
mail.  40  cents. 

ENCHANTED  BARREL 

The  Most  WonderTul  Pocket  Trick  Made 
CHANGE  A CENT  INTO  A DIME 

Ask  your  friend  to  drop  a dime  in  the  barrel. 
When  he  takes  it  ouL  Behold  I It  is  a CENT. 
You  make  9 cenfa-  every  time  you  fool  them. 
Never  falls.  They  cannot  get  on  to  it.  12c 
Sample  barrel,  with  directions,  only.... 

BIC  VALUE  for  10  Gis. 

6 Songs,  words  and  music ; 25 
Pictures  Pretty  Girls ; 40  Ways  to  ' 
Make  Money;'  1 Magic  Book;  1 
Book  Letter  Writing ; 1 Dream  Book 
and  Fortune  TeJler;  1 Cook  Book;' 
1 Baseball  Book,  giving  rules  tot 
games;  1 Toy  Maker  Book;  Lan- 
guage of  Flowers ; 1 Morse  Tele- 
graph Alphabet;  12  Chemical  Ex- 
periments ; Magic  Age  Table ; Great 

North  Pole  Game;  100  Conundrums; 

5 Puzzles:  12  Games;  30  Verses  for  Autograph  Albums. 
All  the  above  by  mail  for  lOc, 

Any  of  the  above  Mailed  with  Catalog 

a ROYAL  NOVELTY  COMPANY 

488  East  Ave.  South  Norwalk,  Conn. 


All  About  the  Moon 
and  the  Tides  it  Creates  on  Our  Earth 

No  doubt  we  all  are  interested  in  the  fact  that 
the  moon  is  the  cause  of  the  tides.  We  have 
been  told  again  and  again  that  the  moon  lifts 
up  the  waters  of  the  ocean  by  attraction.  It  is 
supposed  to  do  that  by  a so-called  pulling  force. 
A great  many  are  justly  puzzled  by  such  an 
explanation,  and  they  are  right  in  refusing  the 
theory.  We  often  see  in  our  daily  papers, 
letters  addressed  to  Professors  asking  them 
to  explain  the  phenomena.  The  professor 
gives  an  explanation  as  it  is  found  in  books. 
He  thinks  it  right  but  he  is  wrong  like  his 
predecessors.  A recently  copyrighted  publica- 
tion however,  gives  a very  clear  and  very 
simple  explanation.  The  author  has  found  out 
by  long  personal  study  that  all  the  books  and 
all  the  professors  were  all  wrong  when  they 
went  to  explain  this  twice  a day  occurrence. 
This  author  has  in  fact  made  a great  discovery. 

READ  IT 

It  will  make  yon  leeUhappy  to  be  able  to  talk 
about  thts  thing  IntelBgently,  It  wilt  be  a great 
addition  to  your  education.  Be  up  to  date  and 
send  for  It  as  soon  'as  possible.  The  cost  is  insig-' 
nifleant  compared  with  the  information  It  brings 
to  you. 

Sent  to  any  address  in  the  United  States 
for  3Sc.  in  silver. 

Address:.  Xlcmenl  ^£ngel,  -Bos  -149 — Ncw-YorliXity 

Madison  Square  Station 
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Calls  Coining  In  Steadily  For 
National  Radio  Institute  Graduates. 

Big  Concerns  in  Need  of  Operators. 

Many  attractive  positions  are  now  open  in  Merchant  Marine,  Commerciai 
Land  Radio  Service,  Radio  Supply  Factories,  U.  S.  Navy,  Aerial  Mail 
and  large  Business  Corporations, 

Salaries  Up  To  $3,500  a Year 

Exceptional  opportunity  for  ambitious  men  for  promotion  to  the  higher 
branches  of  Radio.  Our  graduates  are  qualified  as  Senior  Operators,  and 
besides  room  and  board,  receive  $125  a month  to  start,  which  altogether  means 
more  than  $200.  Positions  to  which  they  can  promote  themselves  are  as 
follows:  Supercargo  and  Wireless  Operator — $175  a month;  Radio  Mechanic 
— $1,500  to  $2,000  a year;  Radio  Aid— $6  to  $8  per  d^y ; Radio  Inspector — 
$1,500  to  $3,000  a year;  Radio  Engineer— $6,000  and  more  a year;  Radio 
Draftsman — $7  to  $10  a day.  You  can  learn  wireless  the  National  Radio 
Institute  way,,  quickly  and  easily,  by  mail  right  in  your  own  home,  in  your 
spare  time.  No  previous  experience  or  training  is  necessary.  With  our  help 
you  can  quickly  qualify  for  first-grade  government  license  and  a fine  position. 

U.  S.  Department  of  Commerce  Recognizes  N.  R.  I. 

ind  allows  its  graduates  5 to  10  points  credit  when  taking  the  examination  for_  First 
Grade  Government  License.  This  school  heads  the  printed  list  of  reputable  Wireless 
Schools  recommended  by  the  U.  S.  Shipping  Board. 

Travel  Without  Expense 

If  you  are  eager  to  travel,  anxious  to  visit  foreign  countries  and  increase  your  knowledge 
of  world  affairs.  Wireless  offers  the  chance  of  a lifetime.  On  shipboard  you  are  rated 
as  an  officer.  You  need  not  travel  unless  you  wish,  but  may  secure  a position  at  one  of 
the  many  ever-increasing  land  radio  offices. 

Pay  as  You  Learn 

Our  plans  of  payment  place  a wireless  education  within  the  reach  of  anyone  who  desires 
to  learn.  A small  payment  down  and  the  small  payments  made  during  the  course  make  it 
possible  for  you  to  earn  the  cost  of  your  tuition  while  actually  learning  to  be  a wireless 
operator. 

New  Automatic  Wireless  Instrument  Free 

In  addition  to  all  necessary  text  books  and  other  equipment  with  which  we  supply  you, 
we  furnish  FREE  to  every  student  our  marvelous  new  automatic  Natrometer,  which 
transmits  wireless  messages  in  600  different  combinations,  and  can  be  regulated  to 
operate  at  any  speed  from  1 to  30  words  a minute. 

It  is  complete  with  phones,  etc.,  and  is  sent  you  in  a neat  carrying  case.  This  instrument 
is  operated  entirely  without  the  use  of  aerials  and  is  used  exclusively  by  the  National 
Radio  Institute  to  teach  wireless  at  home  in  the  scientific  way. 

You  receive  the  instrument  after  your  enrollment;  it  becomes  your  personal  property 
upon  completion  of  our  course. 

F D F F In  addition  to  our  complete  course  in  Radio  Telegraphy,  every  student  is 
r |V  El  giyen  our  complete  course  in  modern  Radio  Telephony.  These  combined 

courses  enable  our  students  to  fill  positions  requiring  a knowledge  of  both  Radio 
Telegraphy  and  Telephony.  Send  the  following  coupon  today  for  our  FREE  BOOK 
containing  all  particulars. 


MAIL  THIS  COUPON  TODAY: 


NATIONAL  RADIO  INSTITUTE, 

Dept.  420,  Washington,  D.  C. 

Send  me  your  FREE  book,  “Wireless  The  Opportunity  of  Today.”  Tell  me  about  your 
Home  Study  Course  in  Wireless  Telegraphy  and  Telephony — the  free  post-graduate 
course — and  your  special  Instrument  offer. 


Name.. 


Address.. 
City 


.State.. 
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The  Hour  That  Counts ! 


When  you  see  a man  putting  in  his 
noon  hour  learning  more  about  his  work, 
you  see  a man  who  won’t  stay  down. 
He’ll  never  be  satisfied  until  he  hits  the 
top.  And  he'll  get  there ! 

In  shops,  factories,  offices,  stores,  in  every  line 
of  industry,  men  are  bolding  splendid  positions 
won  through  spare  time  study  with  the  Inter- 
national Correspondence  Schools.  Today  they  are 
earning  four  or  five  times — yes,  some  of  them 
ten  times  as  much  money  as  when  they  started. 

Employers  everywhere  are  looking  for  men 
who  really  want  to  get  ahead.  If  you  want  to 
make  more  money,  show  your  employer  that 
you’re  trying  to  be  worth  more  money. 

For  29  years  the  International  Correspondence 
Schools  have  been  training  men  and  women  right 
in  their  own  homes. 

More  than  two  million  have  stepped  up  in  just 
this  way.  More  than  130,000  are  studying  now. 
Can  you  afford  to  let  another  hour  pass  without 
making  your  start  toward  something  better  ? 
Here  is  all  we  ask — without  cost,  without  obli- 
gation, mark  and  mail  this  coupon  1 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6175-B  SCRANTON,  PA. 


Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  1 mark  X. 


: 

EliEOTRIOAL  ENGINEER 

□ 

Electrician  . 

Electric  Wiring 

c 

Electric  Lighting 

[I 

Electric  Car  Running 

r 

Heavy  Electric  Traction 

Electrical  Draftsman 

C 

Eleetrie  Machine  Designer 

p 

Telegraph  Expert 

I 

Practical  Telephony 

□ 

MECHANICAL  ENGINEER 

Mechanical  Draftsman 

P 

Ship  Draftsman 

P 

Machine  Shop  Practice 

P 

Toolmaker 

P 

Gas  Engineer 

CIVIL  ENGINEER 

P 

Surveying  and  Mapping 

P 

MINE  FOKEM’NOllENG'R 

P 

ARCHITECT 

P 

Architectural  Draftsman 

P 

PLUMBING  AND  HEATING 

P 

Sheet  Metal  Worker 

P 

Navigator 

□ 

OUEUIOAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEUENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Tjptft 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Ovemeer  or  Sapt. 
AGRIOULTUKE  Spantih 
PonltryRalslng:  ICI  Freneb 
Antomoblles  lU  Italian 


Mama 

Present 

Occupation. 

Street 
And  No.aii^ 


-26-10 


City. 


.State. 


WANTED 


—to  send  for  my  big 
illustrated  VIA 

72-PAGEl*KtJbI 


BOOK- 


It  tells  how  in  a few 
weeks  you  can  earn  from 
>160  to  $400  a month  in  the 
nuto  and  Tractor  business. 
Be  Vour  Own  Boss.  At 
_mall  cost  learn  to  bo  an  ex- 
pert mechanic  by  the  Sweeney 
lystem  of  working  on  real  cars, 
se  toots  not  boohs.  Simply 
id  your  name  and  address  to- 
aay,  a post  card  will  do,  for  our 
and  27  photographic  reproductions  of 
work,  etc.  Let’s  Go — Write  Nowl 
EMORY  J.  SWEENEY,  President 

LEARN  A TRADE-  / 


f/  6CHOOL  OF  AUTO  TRACTOR  AVIATION  , 
-■  188  SWEENEY  BLDG  KANSAS CITXMO 


uiiiiiiiittiiimiiimtiiiiiunmdiiiiiimiMiiiiiiiiiiiiiiniiiiiiiiiiiiiijiNiiMiiiimiiiiiniiiiiniminmiiiiiiiiiuiiiiiiiii 

I I 

I Fl!i©t©s  C©d©  I 

I (Continued  from  page  967)  | 
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at  the  office  of  the  Daily  Express,  each  of 
which  constituted  the  make-up  for  one  of 
the  celebrities  aforementioned. 

It  is  claimed  that  Mr.  Andersen  uses 
a special  apparatus  for  translating  the 
cablegrams  and  reconstructing  the  picture 
therefrom,  which  instrument  and  method 
has  to  be  employed  in  a photographic  dark 
room.  The  details  of  the  Andersen  system 
have  not  been  given  out  yet,  but  he  is  frank 
to  say  that  it  is  unlike  any  of  the  previous 
systems  of  transmitting  photographs  or 
photo-diagrams  based  on  the  employment  of 
numbered  or  lettered  squares, — such  as  the 
Leishman  method  which  has  been  in  use 
for  some  time  between  New  York  and 
Denver  for . transmitting  photographs  of 
the  newest  happenings. 

One  thing  is  known  with  reference  to 
the  Andersen  system  and  that  is  that  the 
original  photograph  or  sketch  has  first  to 
be  accentuated  by  an  artist,  so  as  to  rep- 
resent a decided  contrast  between  light 
and  shade.  The  elements  of  this  method, 
as  far  as  known  at  present,  can  be  gleaned 
further  by  inspection  of  Figs.  1,  2 and  3. 

Fig.  1 shows  a half-tone  or  photograph 
of  a woman’s  face,  while  Fig.  2 shows  the 
artist’s  or  draftsman’s  line  cut  accentuation 
of  the  same  picture,  preparatory  to  its 
transmission  by  code. 

Now  it  becomes  an  easy  matter  with  a 
suitably  divided  and  numbered  scale  to 
code  such  a picture  so  that!  it  jran  be  sent 
by  telegraph,  telephone  or  radio  in  the 
usual  manner,  to  practically  any  distance 
desired.  Fig.  3 shows  a simple  scale  which 
the  student  of  such  subjects  may  like  to 
reconstruct,  and  this  , of  course  should  be 
made  of  celluloid  such  as  used  in  making 
animated  movies.  It  may  be  divided  by 
vertical  and  horizontal  lines  drawn  with 
India  ink  and  a draftsman’s  ruling  pen  in 
the  manner  indicated,  and  the  horizontal 
lines  or  abscissje  lettered  A,  B,  C,  while  the 
vertical  ordinates  may  be  numbered  1,  2, 

3,  4. 

When  this  scale  is  placed  over  the  line 
cut  or  accentuated  photograph  represent- 
ing the  line  cut,  it  becomes  a comparatively 
simple  matter  to  write  a code  message 
such  as  that  given  in  the  illustration,  Fig. 

4,  whereby  a person  receiving  the  code  mes- 
sage can,  with  a small  scale  and  a piece 
of  thin  tracing  paper  placed  over  it,  re- 
construct the  picture  line  for  line.  An  im- 
provement over  the  method  of  simply  plac- 
ing a piece  of  thin  tracing  paper  over  the 
scale,  would  be  to  place  the  scale  and 
paper  over  a piece  of  glass  and  provide 
an  electric  light  behind  it,  which  should 
make  the  drawing  or  picture  more  accurate 
and  visible. 

It  will  be  at  once  perceived,  of  course, 
that  any  method  of  this  nature,  whether  it 
uses  numbered  squares  or  some  other 
scheme,  is  practically  always  limited  in  its 
accuracy  or  reproduction  of  the  picture  by 
the  size  of  the  squares, — the  smaller  the 
squares  or  the  finer  the  lines  forming 
the  squares  shown  here  for  an  illustrative 
example,  the  more  accurate  the  products 
will  be,  and  the  larger  the  squares  for  a 
given  size  picture,  the  cruder  the  results 
obtained  in  the  reproduction  will  appear. 

It  is  said  that  the  cablegram  used  in 
transmitting  Miss  Vanbrugh’s  photo  con- 
tained but  145  words,  while  King  George’s 
photograph  required  185  words. 

The  apparatus  is  said  to  be  simple  and  of 
low  first  cost,  and  the  system  worked  out 
by  Andersen  can  be  taught  to  anyone  in 
a short  time,  so  he  says. 

“So  long  as  the  code  words  are  ac- 
curately transmitted,”  states  Mr.  Andersen, 
“there  is  no  doubt  about  the  exact  repro- 
duction of  the  photograph.” 


AKeal  Aufnnobile  Wheel 

Haven’t  yon  aften  wished  for  ft  wagon  equipped  with 
wheels  like  those  on  an  aatomobile?  Of  coarse  yoo  have— 
and  here’s  yoar  chance.  The 
Auto- Wheel  Coaster  and  the 
Auto-Wheel  Convertible  Road- 
ster have  standard  aatomobile- 
type  wheels  with  steel  tires. 
They  are  designed  by  engineer^ 

I on  scientific  principles.  THE 

«Au\o-'WWeel  C ousted 

and  the 

are  real  wagons  for  real  boys. 
Automobile-type  wheels  are  only 
one  good  feature  about  these 
wagons.  Each  one  is  eguipped 
with  roller  bearings,  special  hub- 
caps, locking  pins  and  a safety 
brake;  and  each  one  is  durably 
constructed  of  seasoned  ash.  It  is 
a wagon  of  true  mechanical  parts. 

Organize  an  Aulo-Wheol 
Coaster  Club  and  become  its  cap- 
tain. We  will  furnish  caps  to 
members  of  the  club  and  send 
you  a special  cap  as  captain. 
9eOlS  ns  the  names  of  three  coaster  wagon  dealers  in  your 
town,  telling  us  which  ones  sell  the  coaster  with  the 
name  **Au«o-Wheel"  on  sides,  and  we  will  send  you  our 
magazine  *'Tke  Auto- Wheel  Spokesman**  for  six  months 
and  an  Au«?-'A'.ieel  Dime  Bank 
— FREE. 

Co..\nc., 

TK«  BufCnlo  Sl«d  Cotn|>anq 
1G3  Schenck  ^Street, 

N.  TONA WANDA,  N.  T. 
In  Canada:  Preston,  Ont. 
Export  Office:  865  W.  23rd  Street, 
New  York  City. 


NEW  MOTOR  BARGAIN 


GENERAL 
ELECTRIC 

l-I  P Motor 
4 A LIT  110  V. 

A.  C.  60  cycle 
single  phase. 

1750  Speed. 

Complete  with 
Cord,  Plug  and  Grooved 
Pulley. 

Illustrated  catalog  ol  motors  and  supplies  FREE 

HYRE  ELECTRIC  CO. 

631  South  Dearborn  Street  Chicago,  111. 


Will  operate 
$09  50  Washing 
UOb  Machines, 
Sewing  Mach- 
ines, . Small 
Lathes,  Grinders, 
Bottle  Washers, 
Etc. 

Satisfaction 
guaranteed  or  money  re- 
funded. 


You  can  be  qmctdy  cured,  if  you 

'STAMMER 


fi 

m Send  10  cents  cola  or  stamps  for  70-page  book  on  Stanu 
m tnering  and  Stuttering,  **lls  Canse  and  Core.”  It  tells  howl 
car^  myself  after  stammering  for  20  years. 

Benjamin  N.  Bogue,  774  Bogue  Bldg!,  Indianapollg 


INSYDETYRES 


Inner  Armor  for  anto  tires.  Prevent  blowoi^ 
and  punctures.  Double  tire  milesee.  Easily 
applied  to  any  tire  between  casing  and  tube. 
Details  free.  Agents  wanted.  Liberal  profits. 
Amer. Access. Co.Dept.T-iyOl  Cincinnati, O. 


I TEACH  BY  MAIL 

’ WRITK  FOR  MY  FREE  BOOK 
^llow  to  Become  a Good  Penman’* 
and  beaatiful  Bpecimens  Youc 
name  elegantly  written  on  a card  if  you  enclose  stamp.  Write 
for  it  today.  F.  W.  TAMBLYN,  424  Meyer  Bldg.,  Kansas  City,  Ho, 


Learn  Watchwork,  Jewelrywork  and 

FnrTpavinrT  ^ trade  commanding  a good  sal-'.' 
LillgraVing  ary,  and  your  services  are  always 
in  demand.  Address  HOItOLOGICAL  Department,-, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog." 


for  Good  Wireless  Operators 
Far  Exceeds  the  Supply 

The  New  York  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  your  spare  time — quickly,  easily 
and  thoroughly.  No  previous  training  or  experience  required.  Our  Home  Study  Course  has  been  prepared  by 
Mr.  L.  R.  Krumm,  formerly  Chief  Radio  Inspector,  Bureau  of  Navigation,  N.  Y.  He  resigned  last  August 
position  of  still  greater  responsibility  with  one  of  the  largest  Commercial  Radio  Corporations  in 
the  United  States.  Radio  experts  able  to  impart  their  practical  and  technical  knowledge  to  YOU  in  an  easy 
to  understand  way  will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will  prove  so  fascinating 
that  yoii  will  be  eager  for  the  next  one.  The  instruments  furnished  Jree  will  make  it  as  easy  to  learn  the 
Code  as  it  was  to  learn  to  talk.  All  you  will  have  to  do  is  to  listen. 

Big  Salaries 

receive  excellent  salaries  ranging  from  $125 


Wireless  operators 

to  $200  a month  and  it  is  only  a stepping  stone  to  better  positions. 
There  is  practically  no  limit  to  your  earning  power.  Men  who 
but  yesterday  were  Wireless  Operators  are  now  holding  positions 
as  Radio  Engineers,  Radio  Inspectors,  Radio  Salesmen  at  salaries 
up  to  $5000  a '’lar. 


Travel  the  World  Over 

A Wireless  Operator  can  visit  all  parts  of  the  world  and  receive 
fine  pay  and  maintenance  at  the  same  time.  Do  you  prefer  a 
steady  position  without  travel?  There  are  many  opportunities  a1 
the  numerous  land  stations  or  with  the  Commercial  Wireless  or 
with  the  Steamship  Companies. 


This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course* 


FREE  Instruments 

and 

Text  Books 

We  furnish  free  to  all  students, 
during  the  Course,  thewonderfulre- 
ceiving  and  sending  set  exactly  as 
shown  in  the  illustration.  This 
set  is  not  loaned,  but  given  to 
all  students  completing-  the 
Course.  One  cell  of  dry  battery 
all  that  is  required.  No  ad- 
ditional wiring,  aerials,  etc., 
needed. 


The  Transmitter  shown  is  the  celebrated  Omnigraph  used  by  several  Departments  of  the  U.  S.  Government  and  by  the  leading  Universities, 
Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada.  Start  the  Omnigraph,  place  the  phone  to  your  ear  and  this 
remarkable  invention  will  send  you  Wireless  Messages,  the  same  as  though  you  were  receiving  them  through  the  air,  from  a Wireless 
Station  hundreds  of  miles  away.  When  you  apply  for  your  license,  the  U.  S.  Government  will  test  you  with  the  Omnigraph — the  same 
model  Omnigraph  as  we  furnish  to  our  students.  AUk  any  U.  S.  Radio  Inspector  to  verify  this. 

Wireless  Telephony  Course  FREE  Post-Graduate  Course 

We  have  incorporated  in  our  Institute  an  up-to-date  and  complete  ^ w-  P°st-Graduate  Course,  if  you  so  desire,  at  one  of 

„ . , T.  , u u T t largest  Wireless  Schools  in  New  York  City.  New  York— the 

Course  in  Wireless  Telephony,  written  by  our  Chief  Instructor.  Wonder  City— the  largest  port  in  the  World  and  the  Headquarters 

Mr.  L.  R.  Krumm.  This  Course  is  also  furnished  free.  of  every  leading  Wireless  and  Steamship  Company, 

The  Department  of  Commerce  of  the  U.  S.  Government 

recognizing  the  value  of  the  instruction  furnished  by  us,  allows  all  of  our  graduates  a five-point  credit  in  their  examination  for  first-grad^ 
license. 


THE  U.  S.  SHIPPING  BOARD  will  also  testify  as  to  the  value  of  this  instruction. 

America’s  Fastest  Growing  Wireless  Institute 


There  Must  Be  a Good  Reason. 
There  Is — 

The  Best  Course  in  Theory  available. 
The  Best  Instruments  obtainable. 

The  Best  Text  Books  and  Diagrams  on 
the  market. 

Easy  Payments 

A small  payment  down  will  enroll  you.  We  will  make  the  pay- 
ments  so  easy  that  anyone  ambitious  to  enter  the  fastest  grow- 
ing profession — Wireless — may  do  so. 


Send  for  FREE  Booklet 

Without  obligating  you  in  any  way,  send  for  our  booklet  *‘How 
to  Become  an  Expert  Wireless  Operator" — it  is  free.  Mail  the 
coupon  below,  or  postal  or  letter— but  do  it  today. 


NEW  YORK  WIRELESS  INSTITUTE, 

Dept.  77,  258  Broadway  New  York  City 


New  York  Wireless  Institute 

Dept.  77,  258  Broadway,  N.  Y.  City. 

Send  me.  free  of  charge,  your  booklet  "How  to  Become  an  Expert 
Wireless  Operator,"  containing  full  particulars  of  your  Course,  in- 
cluding your  Free  Instrument  offer. 

Name  

1 Address  


City  or  Town 


State 
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Be  a Draftsman! 

Make  $40  to  $100  a WEEK 

Toar  Dame  and  address  on  the  coupon  brlnfirs  this 
great  Cyclopedia  of  Drawing  without  a penny  down. 

^y  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a low  price  ‘‘school  set’  ’ of  draw* 
mg  instruments,  obtainable  at  any  store,  a man  can 
become  master  of  drawing  end  earn  J-io  tosiooweekly. 
LEARN  AT  HOME  — Good  paying  positions  open 
everywhere.  Intense  activity  In  manufactunng, 
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bottom  and  a small  tubulure  at  the  center 
so  that  the  water  falling  within  the  col- 
lector is  conducted  to  a point  directly  over 
the  center  of  the  tipping-bucket  bearings. 
See  photo  and  diagram. 

The  tipping  bucket  and  a portion  of  the 
frame  are  shown  in  figure.  A central 
partition,  indicated  by  dotted  lines  in  the 
drawing,  divides  the  bucket  into  two  equal 
compartments.  The  trunnions  forming  the 
axis  upon  which  the  bucket  tips  are  placed 
below  its  center  of  gravity.  In  either  posi- 
tion of  the  bucket,  one  or  the  other  of  the 
compartments  will  receive  and  retain  the 
water  delivered  thru  the  funnel  of  the  col- 
lector. 

The  weight  of  the  bucket  and  the  posi- 
tion of  its  center  of  gravity  have  been  so 
adjusted  in  relation  to  its  supports  that 
when  one  of  the  compartments  has  been 
filled  with  the  quantity  of  water  represent- 
ing one-hundredth  of  an  inch  of  rain 
in  the  12-inch  gage,  the  bucket  tips  upon 
its  bearings,  emptying  the  water  from  one 
compartment,  and  at  the  same  moment  pre- 
senting the  other  compartment  to  receive 
the  incoming  water.  The  water  thus  de- 
livered from  the  buckets  is  retained  in  the 
reservoir  section  for  subsequent  measure- 
ment in  bulk.  The  apparatus  recording 
the  tippings  of  the  bucket  is  attached  to 
the  so-called  triple  register.  The  record 
sheet  upon  this  instrument  moves  at  a 
relatively  rapid  rate  by  clockwork.  Never- 
theless, in  order  to  render  the  registration 
of  the  most  rapid  rates  of  rainfall  legible, 
the  recording  pen  traces  its  record  in  a 
zigzag  line  of  steps,  each  step  represents 
one-hundredth  of  an  inch  of  rain,  and 
one  complete  zigzag  comprises  ten  steps. 
In  the  majority  of  cases  the  individual  steps 
are  perfectly  legible,  but  in  records  of  very 
rapid  rates  each  individual  step  cannot  al- 
ways be  discerned.  The  points  of  the  zig- 
zag, however,  are  separated  by  ten  tips  or 
steps,  and  are  distinguishable  under  even 
the  most  rapid  rates. 

THE  ROLE  OF  THE  BAROMETER  IN 
WEATHER  FORECASTING. 

Possibly  one  of  the  least  understood 
phases  of  weather  reports  and  weather 
forecasting,  are  the  terms  high  and  low 
pressure  areas,  as  shown  on  the  weather 
maps  gotten  out  daily  by  the  Weather 
Bureau  and  posted  in  public  places ; and 
also  the  interpretation  of  high  and  low 
barometer  and  barograph  readings.  We 
are  indebted  to  Dr.  James  H.  Scarr, 
meteorologist  in  charge,  New  York  branch 
of  the  U.  S.  Weather  Bureau. 

In  many  public  places,  hotels,  restau- 
rants, clubs,  etc.,  there  are  placed  baro- 
graphs which  record  continuously  on  a re- 
volving paper  covered  drum,  the  baro- 
metric pressure  at  that  locality,  so  that 
those  interested  may,  by  keeping  in  mind 
the  following  principles,  and  a daily  ref- 
erence to  the  “Weather  Map,’’  form  an 
enlightened  opinion  of  the  relative  posi- 
tion of  the  locality  of  the  observer  to  the 
general  conditions  prevailing  over  his  sec- 
tion of  the  country.  He  may  note  the 
slow  or  rapid  progress  of  these  conditions, 
and  supplement  the  daily  weather  forecast 
with  “up  to  the  minute’’  information. 

In  the  latitude  of  most  of  the  United 
States  and  the  soutliern  portions  of  Can- 
ada, the  march  of  weather  conditions  is 
from  west  to  east.  Waves  of  high  and  low 
pressure  (Barometer)  follow  each  other 
alternately  across  the  continent  in  pretty 
regular  succession  like  the  waves  of  the 
ocean  influenced  by  a west  wind.  The 
crests  of  these  waves  are  the  “highs”  and 
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center  of  America,  who  prefer  our  Home  Study  method  Id 
place  of  best  private  teacher.  Get  all  the  proof,  facts,  le^ 
ters  from  pupils,  amazing  free  offer  and  fascinating  New 
Book  jast  issued,  G??/rce/  Write  postal  today.  Address 
U.  S.  School  of  Music.  1331  Brunswick  Building,  New  York 
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guaranteed  by  us  to  be  exactly  as  represented. 
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:'the  troughs  are  the  “lows.”  The  space  be- 
tween the  crests  of  two  successive  waves 
' is  on  the  average  about  three  days.  The 
average  forward  or  eastward  movement 
of  the  wave  crest  varies  from  some  two 
hundred  to  five  hundred  miles  in  each  24 
hours  in  summer,  to  twice  that  amount  in 
winter.  Both  these  elements  of  extent 
land  movement  vary  greatly  in  all  seasons. 

At  the  surface  the  greater  pressure 
II  (weight)  of  the  mass  of  atmosphere  under 
!the  crest  of  the  wave  causes  the  air  (wind) 
to  flow  toward  the  trough  of  the  wave 
I where  the  pressure  is  least. 

Owing  to  the  earth’s  rotation,  these  winds 
caused  by  differences  in  pressure  are  de- 
flected toward  the  right,  and  set  up  great 
whirls  or  depressions,  making  the  trough 
[ijof  the  wave  much  lower  in  some  places 
than  in  others.  These  produce  the  more 
lor  less  elliptical  form  of  the  surface  isobars 
: (lines  of  equal  pressure),  and  the  term 
“cyclone”  is  applied  to  such  a depression 
It  is  also  called  a “center  of  disturbance.” 

These  “depressions”  tend  to  destroy  the 
symmetrical  appearance  of  the  pressure 
iwaves  at  the  surface;  but  at  elevations  of 
; 10,000  feet  most  of  the  closed  or  circu- 
i'lar  isobars  disappear,  and  the  true  sym- 
jlmetrical  wave  motion  is  apparent. 

I Now  take  a cross-section  of  the  atmos- 
ijphere  from  east  to  west.  Remember  we 
kre  not  riding  on  top  of  these  atmospheric 
waves,  but  are  standing  on  the  solid  bot- 
tom of  this  relatively  shallow  ocean  of 
air,  and  just  slightly  west  of  the  crest 
of  a great  wave.  Our  barograph  trace 
lihas  reached  the  highest  point  and  is  start- 
ing down  its  westward  slope.  This  slope 
[is  just  beginning  to  iis,  but  it  has  been 
Igoing  on  to  the  west  of  us  for  two  or 
jthree  days — -possibly  a week  or  more — grad- 
fually  drawing  nearer  till  now  the  crest 
;bf  this  particular  wave  has  past  overhead. 
IjThe  wind  is  moving  westward  (an  east 
jjwind)  toward  the  trough  of  lower  pres- 
Isure,  gradually  increasing  in  velocity  and 
!|turning  more  and  more  to  the  right.  All 
ithe  time  the  air  as  it  approached  the  low- 
Ipst  part  of  the  trough  and  met  with  the 
!|west  winds  moving  eastward  from  under 
the  crest  of  the  next  wave  to  the  west, 
ikrose,  being  forced  upward  by  the  greater 
ilpressure  on  either  side.  By  the  time  these 
jwinds  reach  the  center  of  the  trough  or 
ildepression,  those  from  the  east  have  turned 
iSO  far  to  the  right  that  they  are  moving 
north  (south  winds)  ; while  those  from 
the  west  are  now  moving  south  (north 
winds).  This  is  really  the  chief  cause  of 
ithe  more  or  less  circular  “depressions”  of 
lithe  low  pressure  trough  at  the  surface. 

I Now  south  winds  are  warmer  and  for 
that  reason  have  a greater  capacity  for 
moisture  than  north  winds.  These  winds 
of  different  temperatures  and  moisture  con- 
tent (humidity)  swing  slowly  round  and 
[round  in  a whirl  mixing  and  forming 
iclouds  as  they  rise  to  higher  elevations 
land  lower  temperature.  Most  of  this  cloud 
Imass  is  pushed  off  to  the  east  of  the  dis- 
|turbance  trough  by  the  west  winds  of 
high  velocity  which  are  nearly  constant  at 
'[high  elevations.  Rain,  snow,  sleet,  hail 
(precipitation)  are  formed  in  this  cloud 
ymass  which  sometimes  extends  over  the 
. [entire  western  slope  of  the  retreating  wave 
krest  which  has  just  past  us. 
jj  Perhaps  before  the  crest  past  and  our 
! [barometer  began  to  fall,  long  cirrus  stream- 
■jers  of  white  fleecy  clouds  (mare’s  tails)  be- 
igan  to  overspread  the  sky  from  the  west 
or  southwest.  The  rate  of  the  fall  in 
^pressure  (barometric  gradient)  depends  on 
,[|the  depth  of  the  depression  below  the  crest 
jof  the  wave  and  the  rate  at  which  it  is 
’I'moving.  The  center  of  depression  itself 
tmay  be  getting  deeper  as  it  advances. 
tiThis  is  usually  the  case  in  severe  storms 
i where  the  rotary  movement  of  the  winds 
at  the  center  is  rapid,  and  the  uprush  of 
air  is  correspondingly  greater  The  dis- 
tance of  the  observer,  therefore  from  the 
center  of  the  trough,  or  the  rate  of  its 
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Could  you  hold 
your  own? 

YOU  probably  haven’t  had  a real  fight  since 
you  were  very  small.  Settling  a dispute 
with  your  fists  is  the  last  thing  you’d  think 
of-  And  yet,  a time  may  come  when  you  will 

have  to  fight. 

Sucapose  you  saw  a rowdy  In  the  act  of  insulting  a 
woman.  Could  you  look  the  other  way?  No,  s;r.  you'd 
want  to  step  right  up  and  teach  him  the  lesson  he  deserved. 
But  could  you?  A quarrel  might  lead  to  the  challenge, 
"Come  outside  and  fight."  Could  you  do  it  and  hold 
your  own  ? Or  suppose  you  were  attacked  in  a deserted 
street  after  dark.  You’d  have  to<  fight!  Y^our  very  life 
might  depend  upon  being  able  to  disarm  the  thug  and 
cripple  him  with  a powerful  blow  or  jiu  jitsu  hold. 

Remember,  those  two  fists  of  yours  are  the  best  weapons 
—they're  always  with  you,  always  ready. 

Marshall  Stillman  will  teach  you  boxing  and  self- 
defense  in  your  own  home.  . His  system  is  the  result  of 
30  years’  study — he’s  an  expert  boxer  himself,  and  a 
pupil  of  Professor  Mike  Donovan  who  retired,  undefeated, 
middleweight  champion  of  the  world. 

In  his  course,  the  fundamentals  (hitting,  guarding, 
ducking,  feinting  and  footwork)  are  easily  learned, 
because  you  start  by  practising  simple  movements  before 
a mirror — the  breast  stroke  in  swimming,  holding  out 
vour  hand  for  a coin,  etc.  Subconsciously  you  are  led 
into  striking  heavy  blows,  guarding,  ducking,  feinting, 
etc..  Just  as  though  you  had  a real  opponent  before  you. 

When  you've  mastered  the  fundamentals,  you're  taught 
every  good  blow  in  the  ring — when  to  land  it.  where  to  land 
it,  and  how  to  guard  against  your  opponent’s  counter 
attack. 

Then  comes  shadow  boxing.  Marshall  Stillman  has 
combined  such  scientific  blows  as  the  .Tack  Dempsey  Triple, 
the  Bennie  Leonard  Triple,  the  Mike  Donovan  Double, 
etc.,  into  three  liyely  rounds  for  daily  practice. 

You're  also  taught  12  wrestling  holds  and  15  jiu  jitsu 
holds — how  to  disarm  a man  with  a pistol,  dagger  or 
club,  how  to  break  a strangle  hold.  etc. 

The  course  includes  a set  of  muscle  building  exercises. 
Tho  Colon  Exercise  (a  remedy  for  constipation)  and  Syn- 
thetic Breathing  (a  lung  developer  and  aid  in  curing 
nervousness) . 

As  an  added  feature,  there’s  an  illustrated  history  of 
69  great  boxers  with  "inside"  stories  seldom  heard  out- 
side professional  circles. 

There  are  246  illustrations  in  the  course. 

Sent  Free  on  Approval 

The  entire  course  Is  sent  on  approval.  You  keep  it  10 
days,  and  then  if  not  satisfied,  return  it.  If  you  buy  it. 
you  have  till  the  15th  of  the  following  month  to  pay 
($5  in  the  United  States,  $6  in  Canada,  $7  lii  foreign 
countries).  Send  no  money,  but  mall  the  coupon  now  to 
Marshall  Stillman  Association,  Suite  E-20I,  461  Fourth 
Avenue,  New  York. 

FREE  APPROVAL  COUPON  

MARSHALL  STILLMAN  ASSOCIATION, 

Suite  E-201,  461  Fourth  Avenue,  New  York. 
You  may  send  me  your  complete  course  in  Boxing  and 
Self-Defense,  Including  extra  instruction  described  above. 
I give  you  my  pledge  that  you  may  feel  safe  in  trusting 
me  as  agreed,  and  that  I will  pay  $5  ($6  in  Canada.  $7 
in  other  countries)  for  the  course  on  the  15th  of  next 
month,  or  return  it  in  10  days  after  I receive  it. 

Name 


Address, 


Build  This  Car. 

Tills  nifty  little 
car  driven  by  gaso- 
line motor, 
an  be 
built  by 
boy. 
are 
r n i shed 
us  and 
are  very 
cheap. 
30c  for  building 
and  price  list  of 
this  lad’s  car. 
Toledo.  Ohio 
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Learn  Watch  Repairing 

Ho  a watchmaker — you  can  learn  this  profitaMc  tniHo 


lie  a watchmaker — you  can  learn  this  profitaMct 
hy  corrospondonco  in  a few  weeks  In  your  own  homo 
by  tho  DcSohns  Chart  System.  After  you  compb  to 
tho  course  you  will  know  a watch  from  A to  Z.  You 
will  know  just  what  tho  matter  is  and  howto  repair 
one.  When  you  fraduato  you  will  bo  a practical 
watchmaker  and  repairer  and  compotont  to  UU 
any  pusltloo.  Ponitions  forour  graduates. 

Ask  for  our  Freo  Book.  Itozplalna 
our  system  and  terms. 

THE  DeSELMS  WATCH  SCHOOL 
720  PorrySt.,  ATTICA,  IND. 


approach  are  mere  conjecture  unless  the 
development  of  the  disturbance  has  been 
observed  before  it  began  to  have  any  ef- 
fect on  our  barometer.  But  with  the 
weather  maps  of  yesterday  and  the  day 
before,  we  may  form  fairly  accurate  short- 
range  conclusions  from  observing  its 
action. 

If,  for  instance  the  storm  (disturbance) 
center  yesterday  morning  was  in  the  vicin- 
ity of  Chicago,  and  this  morning  in  the 
vicinity  of  Erie,  the  continued  projection 
of  that  course  will  cause  the  center  of 
the  path  to  lie  thru  southern  or  central 
New  England. 

Now  by  projecting  the  point  of  observa- 
tion westward  parallel  to  the  projection  of 
the  storm  track,  we  can  estimate  with  rea- 
sonable accuracy  just  what  relation  or  posi- 
tion we  will  sustain  with  reference  to  tlie 
storm  center  at  any  given  time  within  the 
next  24  to  36  hours.  An  occasional  ref- 
erence to  the  barometer  will  disclose 
whether  or  not  such  projection  and  prog- 
nostication is  being  fulfilled. 

When  our  barometer  has  reached  its  low- 
est point  and  begins  steadily  to  rise,  we 
may  be  sure  that  the  storm  center  has 
past  our  latitude,  and  that  we  are  passing 
under  the  next  advancing  wave  of  higher 
pressure  to  experience  conditions  generally 
prevailing  in  those  portions  of  the  country 
already  tinder  the  influence  of  this  condi- 
tion of  rising  barometer.  This  cliange  will 
almost  invariably  be  accompanied  by  a 
shift  of  wind  from  easterly  to  westerly, 
with  clearing  and  cooler  weather. 

The  order  of  the  wind  shift  will  depend 
on  the  position  of  the  observer  with  ref- 
erence to  being  north  or  south  of  the  path 
of  the  disturbance  center. 

If  the  patli  lies  to  the  north  of  the  ob- 
server the  wind  will  shift  through  south, 
southwest,  and  to  northwest,  and  the 
change  to  colder  will  be  somewhat  gradual. 

If,  on  the  other  hand,  the  path  of  the 
disturbance  center  is  to  the  south  of  the 
observer,  the  wind  will  back  quickly  thru 
north  to  northwest,  and  the  change  in 
temperature  will  be  greater  and  more 
abrupt. 

It  may  he  inferred  from  the  foregoing 
that  the  presence  or  absence  of  water 
vapor  in  the  air  is  not  the  thing  that  appre- 
ciably affects  the  rise  or  fall  of  the  barom- 
eter. Air  and  water  vapor,  like  all  other 
gases,  occupy  space  practically  indepen- 
dent of  each  otlier.  A given  space  at  a 
given  pressure  and  temperature  will  ab- 
sorb or  be  saturated  with  a given  amount 
of  water  in  the  form  of  vapor,  regardless 
of  whether  the  same  space  contains  air 
or  other  gases  or  only  ether.  It  follows 
then,  that  when  space  is  filled  with  one 
gas  (say  air),  and  another  gas  (say  water 
vapor)  is  injected  into  it,  the  weight  of 
the  contents  is  the  combined  weight  of 
both  gases.  Water  vapor  is,  as  a gas, 
lighter  than  air,  but  a cubic  foot  of  dry 
air  weighs  more  than  when  water  vapor 
is  associated  with  it.  So,  then,  it  is  not 
moist  or  dry  air  that  causes  either  high  or 
low  barometric  pressure.  Rather  the  mois- 
ture or  dryness  of  air  is  the  result  of 
changes  in  the  position,  or  elevation  of 
masses  of  air,  as  a result  of  differences  in 
pressure.  Of  course'  it  also  depends  on 
the  nearness,  or  remoteness  of  a plentiful 
supply  of  water  surface  from  which  air 
in  passing  becomes  more  or  less  humid. 

Moderately  warm  air  with  a moderate 
relative  humidity  at  the  surface,  will  be 
reduced  to  saturation  and  precipitation  if 
forced  high  enough  to  cool  it  below  the 
“dew  point.”  If  all  air  currents  (winds) 
were  parallel  to  the  surface,  there  would 
probably  be  almost  no  precipitation  except 
where  the  air  was  forced  upward  over 
mountain  ranges.  But  fortunately,  due  to 
differences  of  temperature  and  pressure, 
air  is  forced  upward  or  downward  as  well 
as  laterally,  and  thereby  undergoes  the 
changes  necessary  to  produce  condensation 
and  precipitation  of  its  moisture. 


SKINDERVIKEN 
TRANSMITTER  BUTTON 

Made  in  several  styles  for  experi- 
menters and  wireless  men.  Super* 
sensitive  style  for  detectiphone 
work.  Common  battery  style  for 
wireless  telephone  and  amplifier 
use.  Capable  of  pass- 
ing a greater  am- 
perage  than  most 
transmitters.  Price  with  complete  in- 
structions for  use  $1.00. 

MECHANICAL  STETHOSCOPE 


PRICE  $5.00 


Detects  knocks  and  trouble  in  all  running  machinery- 
Use  it  to  test  the  motor  of  your  automobile. 

GENERAL  SOUND  TRANSMISSION  CORP. 
Room  507B  2 {lector  Street  New  York 


‘EARN  -WHILE  YOU  LEARN" 


If  you  are  earning  less  than 

$100.00  PER  WEEK 

and  like  to  draw — you  should  study 

Commercial  Art 

1 Leading  Art  ^Managers — the  men 
I who  know — recomniend  us  and 
I employ  our  students.  We  will 
guarantee  to  make  you  sufcessful — Learn  at 
home  in  your  spare  time — or  in  our  resident 
school — Day  or  evening.  Many  of  our  students 
earn  money  by  the  sale  of  their  drawings  while 
learning.  Write  for  FREE  illustrated  catalogue. 

COMMERCIAL  ART  SCHOOL 
709»  116  So.  Michigan  Avenue,  Chicago,  111. 


With  the  HB  Lighting  and  Battery  Charging  Set 
you  can  make  your  own  electric  lights  for  as  low  aa  M 
2c  per  KW.  and  make  a profit  from  $100  “ 

to  $150  per  month  on  battery  charging. 

Anyone  can  easily  operate  without  ex- 
perience. Sturdy,  dependable,  economi- 
cal to  operate  from  line-shaft  or  your 
engine.  ^[aJces  hio,  ca^ty  vrofits. 

Small  Payments  Put  This  Money-Maker 
in  Your  Shop 

Balance  on  easy  terms.  Profits  pay  for 
outfit.  Absolute  Money-Back  (iTuarantee. 

Ask  our  Service  Department  about 
proper  size  for  your  needs.  Pin 
this  ad  to  your  letteriiead 
write  TODAY  for  informa- 
tion. 

HOBART  BROTHERS 
COMPANY 

Box  I8E  Troy,  Ohio 

ISuccessfvl  M amifaclurers 
Since  1$03 


Shoof^^ihoutNoise 


Cut  out  that  unnecessary  report  noise. 
IPon’t  scare  away  all  the  other  gamcij 
USE  THE  NEW  MODEL  1920 

MAXIM 

SILENCER 

Price.  22  cal..  $7.00 
All  larger  calibers,  $10.00 
'Send  6c.  in  stamps  for  catalogue 
BOOKLET  of  astonishing  exper- 
iences of  Silencer  users. 


The  Maxim  Silencer  Co«j 
89  Homestead  Ave< 
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Oh  Boys,  GBrIsI 

^ Groat  Sport  with 
CLAXOPHONE  ^ 

^ Voise  Thrower 

Throw  your  voice  under  the 
table,  back  of  a door,  into  a 
trunk,  desk  In  SeliooL  old 
place.  Big  FUN  fooling  Fed- 
dlerN,  Foliceiiiaii,  Friends, 
anybody.  This  CTaxoplionc  is 
a small  device  that  lays  on  your 
tongue  unseen,  alwaya  ready 
for  use  by  anyone*  Clo.xoplione  witn 
full  instructions,  also  8et  of  Secret 
AVrltlng  Tricka,  all  sent  for 
coin.  (No  stamps.)  I\r* 

GLAXO  TRICK  CO., 
Dept.  K.  New  Haven,  Conn. 
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Third  Honorable  Mention. 


In  your  October  issue  you  publish  Mr. 
A,  d’Abro’s  criticism  of  Mr.  Burgin’s  ex- 
planation of  why  rubber  cylinders,  with  top 
and  bottom  rigid  walls,  one  weighted  and 
free  to  move,  would  not.  work  if  attached 
to  an  endless  belt  passing  around  wheels 
arranged  one  above  the  other.  Mr.  Burgin 
said  the  bouyancy  (weight)  would  be  the 
same  on  either  (sic)  side.  Mr.  d’Abro 
says  this  is  incorrect,  because:  (a)  when  the 
weight  is  on  top  and  compresses  the  air, 
the  sides  will  bulge  (which  is  correct)  ; 
but  when  the  cylinder  is  inverted  and  the 
weight  pulls  downwardly,  the  cylinder  is 
lengthened,  which  would  “increase  the  vol- 
ume of  air  and  decrease  its  pressure.” 

This  is  wrong.  Pray  tell  us  where  he 
gets  additional  air  to  increase  its  volume. 
The  air  is  attenuated  or  rarefied  and  its 
pressure  is  decreased.  Again,  he  says  that 
the  weight  is  balanced  or  reaches  a state  of 
equilibrium  when  “the  interior  push  on  the 
bottom  of  the  cylinder  will  be  equal  to  the 
atmospheric  push”  (outside  pressure,  15 
pounds  per  square  inch)  “on  the  bottom, 
minus  the  weight,  thus  the  interior  pres- 
sure is  reduced.”  Ye  gods!  what  illogic. 
What  becomes  of  the  sustaining  support  of 
the  rubber  cylinder?  When  ever  did  a 
“minus”  pressure  equal  zero,  or  atmospheric 
pressure? 

In  Mr.  d’Abro’s  suggested  modifications 
his  false  physical  assumptions  are  again 
paraded  as  facts.  Instead  of  rubber  pockets 
he  proposes  two  metal  cylinders,  equidis- 
tantly  placed  on  an  endless  belt  running 
over  and  under  two  wheels,  in  vertical 
alignment,  immersed  in  water  up  to  the 
center  of  the  shaft  of  the  upper  wheel.  The 
cylinders  are  open  at  one  end  and  contain 
movable  weighted  pistons  which  move 
“without  friction”  (a  mechanical  impossi- 
bility) in  the  cylinders,  but  can’t  escape. 
The  cylinders  contain  no  air,  and  at  start- 
ing the  pistons  are  at  the  bottoms  of  the 
cylinders.  The  piston  in  the  inverted  cyl- 
inder slides  down  (a  practical  impossibility 
in  the  presence  of  a supposed  perfect 
vacuum),  but  he  says  it  does,  anyway,  so 
we  will  let  it  go  at  that.  In  any  event,  “to 
obtain  this  result,”  he  says,  “it  will  be  neces- 
sary for  the  weight  to  be  of  sufficient  mag- 
nitude to  overcome  the  cumulative  effect 
of  the  atmospheric  pressure,  plus  the  hydro- 
static pressure — theoretically  at  least,  this 
is  possible.”  If  the  cylinder  is  immersed, 
where,  oh,  where,  does  he  get  his  “atmos- 
pheric pressure”  ? Answer  : Probably  from 
the  same  place  that  he  got  it  to  increase 
the  “volume”  in  his  stretched  rubber  cyl- 
inder— his  imagination.  His  hydrostatic 
pressure  is  there,  and  depending  upon  the 
depth  of  submergence,  is  exerting  an  up- 
ward pressure  on  his  “frictionless”  piston, 
assisted  by  the  vacuum  exerting  an  upward 
pull  of  15  pounds  per  square  inch.  But  we 
must  not  say  this.  We  must  violate  all 
physical  laws  and  the  laws  of  nature  and 
assume  that  the  weight  moves  down.  What 
if  it  does  ? A vacuum  is  nothing,  it  is  the 
absence  of  all  matter,  possessing  neither 
weight  nor  any  other  property.  But  we  shall 
invest  our  vacuum  with  the  property  of 
buoyancy,  a relative  term,  because  we  must 
stick  to  our  false  assumption  and  displace 
some  of  the  water,  as  well  as  our  faith 
in  the  laws  of  nature,  permitting  our  ex- 
panded chamber  to  rise  until  it  floats — and 
stops.  Unfortunately,  we  do  not  have  fric- 
tionless bearings  for  our  shafts,  nor  fric- 
tionless belts,  nor  frictionless  anything  that 
moves  except  the  pistons  in  our  cylinders, 
and  even  these  together  with  the  whole 


Drive  Out 

Aches,  Pains 

/Is  Well  as  the  Cause  of  Sickness 


Apply  thousands  of  volts 
of  painless,  harmless,  high 
frequency  electricity  with- 
out the  slightest  shock  or 
unpleasant  feeling,  just 
an  exhilaration  of  well-being. 
Aches,  pains,  soreness,  tired 
feeling,  sub-normal  conditions 
depart  and  the  natural  joy  of 
good  health  is  restored.  You 
may  now  do  this  at  home  with  a 


The 
Vibrant 
’ Health- pro- 
moting forces 
of  High  Frequency 
electricity,  the  Violet 
Ray  has  accomplished 
truly  wonderful  results 
for  others.  Learn  what 
it  can  do  for  you. 


VIOLET  RAY  HIGH  FREQUENCY 
Generator 


Transforms  the  current  from  your  light  socket  into  this 
wonderfully  effective  form  of  electricity;  penetrates  deep, 
saturates  entire  body;  increasing  circulation,  adding  oxygen 
to  the  blood,  promoting  elimination  of  waste  products.  The 
local  pain  or  ache  or  ailing  tissues  are  directly  stimulated 
while  the  cause  is  attacked  and  the  whole  system  toned  and 
benefited.  It’s  a fundamental  treatment  working  to  re- 
establish normal  healthy  conditions.  That's  why  it  is  used 
and  recommended  for  such  a long  list  of  human  ills.  Get  full 
particulars. 

Liberal  Trial  Plan 

You  can  determine  by  actual  use  at  home  what  benefits  you 
will  derive  from  a Renulife  Violet  Ray.  Send  for  our  book 
giving  full  information  on  the  use  and  success  of  the  Violet 
Ray.  Then  decide  which  model  you  want  to  try. 

You  know  that  by  getting  the  circulation  of  pure  blood — 
alive  with  germ-fighting  white  corpuscles — flowing  through 
an  organ  or  tissues— that  are  stagnant  or  starved — you  have 
started  a common  sense  treatment  in  the  right  direction. 
That's  what  the  Renulife  does.  Learn  all  about  it.  Send 
for  full  information  contained  in  our  book. 


Statement  of  User 

"I  had  a stroke  of  paraly- 
sis two  years  ago  and 
spent  thousands  of  dol- 
lars seeking  a cure  but 
without  results.  In  fact 
I have  derived  more  bene- 
fit from  your  Violet  Rays 
in  three  weeks  than  all 
other  treatments  com- 
bined. 1 feel  almost  cer- 
tain of  a complete  cure. 
My  arm  and  hand  are  as 
good  as  ever  and  1 can 
walk  comfortably  and 
without  a cane.  I am 
feeling  fine  in  every  way. 
I cannot  express  sufficient 
thanks  to  you  for  my 
wonderful  improve- 
ment.” 

NOTE. — Thousands  of 
people,  with  all  manner 
of  ailments,  have  told  us 
of  the  benefits,  obtained 
from  Renulife  self-treat- 
ments. If  you  are  in 
ill-health,  learn  what  re- 
lief you  may  expect  from 
this  modem,  scientific 
and  simple  means. 
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If  you  can  handle  an  exclusive 
territory  in  a big  way,  write  for 
attractive  proposition. 
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Start  the  New  Year  Right 

Does  1921  Mean 
Success  orFailure? 


It  is  up  to  you  right  now  to 
decide.  If  you  had  started 
right  one  year  ago  you  would 
be  on  the  high  road  to  suc- 
cess this  minute.  Don't  let 
another  year  pass  by.  It  is 
within  your  power  to  make 
yourself  what  you  will.  Let 
this  be  the  beginning  of  a new 
life  and  a better  one. 

I Will  Give  You  Wealth — 

Health — and  Happiness 

I will  take  that  body  of 
yours  and  make  it  physically 
perfect.  I will  make  a new 
man  of  you.  I will  fill  out  your 
chest  so  that  every  breath 
means  Increased  life,  purify- 
ing your  blood  and  sending  vim 
and  vitality  throughout  your 
entire  system.  I will  broaden 
your  shoulders,  and  give  you 
the  large  muscular  arms  and 
legs  of  an  athlete.  I will 
strengthen  your  back  and 
every  vital  organ  within  you. 

You  will  bo  bubbling  over  with 
life,  having  the  keen  alert 
brain,  the  bright  flashing  eyes 
and  the  spring  and  step  of 
youth.  Passers  by  will  stop 
and  admire  you  for  your  phys- 
ical make  up;  and  you  will  be 
the  favorite  in  both  the  busi- 
ness and  social  world — you  will 
be  a leader  of  men.  and  the  Latest  photograph  of 
good  things  in  life  will  naturally  EARLE  E.  LIEDERMAN 
come  youi-  way.  taken  October  10,  1920 

I CHALLENGE  THE  WORLD 

If  a man  stood  on  the  house-tops  and  shouted  to  tlie 
people  that  he  was  the  strongest  man  on  earth,  it  woiikl 
avail  him  notiiing.  Someone  would  make  him  come  down 
and  pro\e  it.  But  records  spealc  for  themselves.  I will 
gladly  show  anyone  personal  letters  from  the  leading 
strong  men  in  the  world  today  tliat  my  couise  is  absolutely 
the  best  and  the  quickest  to  acquire  physical  perfection. 
Come  on  tlien  and  make  me  prove  it — I like  it.  I have 
the  means  of  making  you  a perfect  physical  specimen  of 
manhood,  of  making  you  a successful  leader  of  men.  You 
will  be  a credit  to  your  community.  I have  done  tliis 
for  thousands  of  others.  What  1 have  done  for  them  I 
will  do  for  you.  I don’t  care  what  your  present  condi- 
tion is.  The  weaker  you  are,  the  more  noticeable  the 

results.  Come  on  then.  START  THE  NEW  YEAR 

RIGHT. 

Soncl  for  My  New  Book 
“MUSCULAR  DEVELOPMENT*' 

IT  IS  FREE 

It  tells  the  .secret.  Handsomely  illustrated  with  25 
full-page  photographs  of  myself  and  some  of  the  world's 
best  atJiletes  whom  I have  trained.  Also  contains  full 
particulars  of  my  splendid  offer  to  you.  The  valuable 
book  and  special  offer  will  be  sent  on  receipt  of  only  10c 
stamps  or  coin,  to  cover  cost  of  wrapping  and  mailing. 

Don't  miss  this  opportunity.  Sit  right  down  now  and 
fill  in  the  coupon.  Tlie  sooner  you  get  started  on  the 
road  to  health  the  easier  it  will  be  to  reach  perfect  man- 
hood. Don’t  drag  along  one  day  longer — mail  the  coupon 
today. 

EARLE  E.  LIEDERMAN 

Department  201,  305  Broadway  New  York  City 


EARLE  E.  LIEDERMAN. 

Dept.  201,  305  Broadway.  New  York  City. 

Dear  Sir: — I enclose  herewith  10  cents,  for  which  you 
are  to  send  me,  without  any  obligation  on  my  part  what- 
ever, a copy  of  your  latest  l^ok,  ‘'Jluscular  Development.” 
(Please  write  or  print  plainly.) 

Name  

Address  

City  State 


The  Key  to  Success  is  the  ability  to  rer 

her.  1 can  make  your  mind  an  infallible 

fled  index  from  which  you  can  instantly 
select  thoughts,  facts,  figures,  names, 
faces.  Enables  you  to  concentrate, 
develop  self  - control,  overcome 
bashfulness,  forgetfulness,  ad- 
dress an  audience.  Easy.  20  years' 

experience  developinff  memories  of  thousands, 
mar  for  free  booklet, “How  to 

W nte  1 Oday  Remember”  and  Copy- 
righted Memory  Tost,  and  how  to  secure  Free 
my  $3.00  book.  How  to  Speak  in  Public. 

DJCKSON  MEMORY  SCHOOL 

Oept  101  1041  Chicago  Av.  Evanston.  111. 


MAKE  YOUR  OWN  MACHINE  FOR  TELEGRAPHING 
PICTURES 

Something  never  offered  before 
— secret,  blue  print  and  compiete 
Instructions  for  most  marvelous 
invention  of  the  age.  Machines 
easily  and  inexpensively  made 
from  material  and  simple  articles 
already  In  the  hands  of  every  ex- 
perimenter. Will  transmit  pictures, 
maps,  drawings  and  handwriting. 

This  picture  transmitted  on  set  of 
these  machines.  Only  $2.  Send 
today. 

L.  J.  LEISHUAN  CO. 

Oept.  r Ogden.  Utah 


mechanical  abortion,  will  stop  when  they 
reach  a state  of  equilibrium. 

F.  R.  Cornwall. 

St.  Louis,  Mo. 

[Editor’s  Note: — A complete  vacuum  back  of 
the  piston  will  not  prevent  its  movement  to  the 
outer  end  of  the  cylinder,  if  a force  exceeding  14.7 
(about)  pounds  to  the  square  inch  of  its  area  is 
exerted  upon  it.  A vessel,  with  a perfect  vacuum 
maintained  in  it,  will  be  more  buoyant  than  if  full 
of  air.  Any  object  or  vessel  immersed  in  open 
water  is  subjected  to  atmospheric  pressure.] 


Fourth  Honorable  Mention 

Before  the  piston  can  exert  the  necessary 
pressure  on  the  water  it  must  first  be  lifted 
to  such  position  that  the  piston  will  slide, 
and  this  takes  more  than  the  available  mo- 
tive power,  which  will  be  understood  when 
we  remember,  that  no  body  can  give  out 
energy  unless  that  energy  has  first  been 
stored  into  it  by  a force  of  sufficient  magni- 
tude to  do  the  work  that  is  expected  from 
the  first  body ; so  if  we  observe  the  work 
to  be  done  and  the  available  energy  to  do 
it,  we  see  at  once  that  there  is  a point  in 
the  cycle,  where  both  sides  of  the  apparatus 
are  balanced,  where  the  opposing  force 
equals  the  motive  force.  Searching  for  per- 
petual motion,  therefore,  is  comparable  to 
the  man  trying  to  life  himself  from  the 
ground  by  his  boot-straps. 

Leo  Rademaker. 

R.  F.  D.,  No.  24,  Wooster  Road,  South 
Akron,  Ohio. 


Esspeff’imeiats 

{Continued  from  page  990) 


alloy  of  the  same  metals  as  solder.  One 
important  fact  about  solder  is  its  low  melt- 
ing point.  It  is  lower  than  that  of  lead 
alone  and  can  therefore  be  used  in  making 
a lead  joint.  If  pure  melted  lead  were  used 
the  object  to  be  soldered  would  itself  be 
melted. 


Preparation  of  Type  Metal 

When  we  stop  to  consider  the  multitude 
of  books,  magazines  and  newspapers  that 
must  be  printed  from  type  we  see  the  im- 
portance of  having  some  metal  substance 
that  will  not  only  be  durable,  but  will- also 
give  type  with  clear-cut  definite  edges.  No 
single  metal,  that  will  readil.v  fuse,  answers 
these  requirements.  Either  the  metal  is  too 
soft  or  in  solidifying  in  the  mould  it  con- 
tracts and  gives  type  with  rounded  edges. 
It  was  found  that  if  antimony  and  tin 
were  added  tef  lead  an  alloy  resulted  which 
was  not  only  hard  but  on  solidifying  actu- 
ally expanded  instead  of  contracting.  This 
solved  the  problem  and  gave  type  with  firm 
definite  outlines. 

To  make  the  alloy,  using  the  same  ap- 
paratus as  before,  melt  together  75  grams 
of  lead,  20  grams  of  antimony  and  5 grams 
of  tin.  Also  mold  this  into  sticks.  ( See 
Fig.  2.) 

It  will  be  found  interesting  to  start  a 
chemical  museum  and  these  alloys  might 
well  be  its  nucleus.  Obtain  some  small 
specimen  tubes  for  holding  them  and  place 
a neat  label  on  the  outside  of  each.  (See 
Fig.  2.) 

An  Alloy  That  Melts  in  Hot  Water 

This  alloy  is  called  Wood’s  Metal  and 
sometimes  with  a slightly  different  compo- 
sition Rose’s  Metal.  For  many  years  it 
was  only  a curiosity,  but  with  the  coining 
of  automatic  fire  extinguishers  of  the 
sprinkling  type  this  alloy  became  of  great 
importance.  The  perforations  in  the 

sprinkling  pipes  wliicli  lead  thru  the  build- 
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Thin  Model— 25  Year 
Gold-filled  Case 

Adjusted— 
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To  Positions  J 
To  Temperature 
To  Isochronism 
To  the  Second 

A MONTH 

p-Send  No  Money! 

You  Don't  Risk  A Cent 

when  you  deal  with  Harris-Goar  Co. 

Merely  Bend  your  name  and  address  (postal 
will  do)  BO  that  we  may  place  this  superb 
watch  in  your  own  hands  for  free  examina- 
tion. We  want  to  prove  to  you,  as  wo  have  to 
thousands  of  others,  that  this  is  the  world’s 
neatest  19  Jewel  watch,  and  Uiat  OUT 
price  Is  tbe  lowest. 

30  Days  Upprovai 

Write  us  Todayl  We  want  to  send  you  this 
watch  on  80  days’  Free  Trial.  We  have 
trusted  wage-earners  everywhere  for  more 
than  20  years,  and  we  will  trust  you. 

#9hw  tiaiainn  vvill  be  mailed  you  same  day 
uur  t,awaiag  ^fehearfromyou.  Itiafullof 
Watches,  Diamonds— real  barcains— (hesainoas  we 
carry  in  our  large  branch  stores.  We  often  save 
our  customers  a third,  besides  giving  them  easy 
terms.  Send  your  name— do  it  today. 

Harris-Goar  Company 

Dept.  291  Kansas!  City,  Missouri 


COPYTHIS  SKETCH 

and  let  see  what  you  can  do  with  ‘ 
It.  Many  newspaper  artists  earn- 
ing $30.00  to  $200.00  or  more  per 
week  were  trained  by  my  personal 
individual  lessons  by  mail.  LANDON 
FICTURE  CHARTS  make  original  draw- 
ingeasytolearn.  Sendsketchwithi 
6o  in  stamps  for  sample  Picture 
Chart,  loiiK  listof  sacceesfal  stntients.and 
€YideDce  of  what  FOt/canaccoiDpIIsh. 

I^lease  elate  i/our  Offe,  ' 

The  Landon  School 

312  Schofield  Bids.  ClovelandfO. 


MUSIC  TAU Cl 

HT  FREE 

^00  coit  Acool  Ttluaic  tfiu 

In  Your  Home*  Write  today  for  our  booklet.  It  tells 
how  to  learn  to  play  Piano,  Organ,  Violin,  Mandolin, 
Guitar,  Banjo,  etc.  Beginners  or  advanced  pupils, 

American  School  of  Music.57  Lakeside  Bldg., Chicago 

WHITE 


$4f„';.S$5WlLLBUy 

A Standard,  Guaranteed 

TYPEWRITER 

With  Every  Moderii  Writing 
Convenience 

TODAY  FOR  ILLUSTRATED  CIRCULAR 
Explaining  Try-Before-You-Buy  Plan 

HARRY  A.  SMITH.  738-218  North  Wells  St..  Chicago,  IIL 

^ BUILD  A WHITE  FIREFLY  $2.00 

CARRIES  FULL  GROWN  MAN 

World’s  lightest  and  simplest 
aeroplane.  Designed  by  George 
D.  White,  America’s  foremost 
aeronautical  engineer.  Weight 
WHITF  AIRCRAFT  WKS  150  pounds, length  15  ft.  Needs 
WHIlh  AIKUKAI- 1 WKb.  H.P,  motorcycle  engine. 

Dept*  18,  425  Merchants  Lands  and  takes  off  at  24 
Trust  Bldg.,  Los  Angeles,  miles  per  horn.  Useful  load 
Paiifnrniii  165  pounds.  Can  be  built  in  a 

uanrornia.  weeks  at  home.  Send  $2 

for  complete  working  drawings,  building  instructions  and 
price  list  of  parts.  SEND  $2  NOW  I 

GETONTHE$TA(iE 

b I Tell  You  Howl  Stage  Work  and  Cabaret  . 

:ertaining8uccus8fully  tauffbt  by  mail.  Your  BIQ' 
opportunity.  Travel,  Bee  the  world  aa  vaudeville 
actor  or  actress.  My  great  ProfesBional  Course- 
only  one  of  its  kind-COVERS  ALL  BRANCHES.  ^ 
Develops  Personality,  Confidence,  Skill  and  toll*  ‘ 
you  Just  how  to  set  on  the  Stage.  Send  6c  postage 
for  illustrated  booklet,  **Ail  About  Vaudeville.'* 
State  age  and  occupation.  Write  for  this  free  Stage  Book  today! 
FREDERIC  LA  OELLE  Box  557  W LOS  ANGELES,  CALIF. 


j publishes  cash 
art  assignments, 

lessons  and  ar- 

I MAGAZINE  ticles  on  Car- 
tooning, Designing,  Illustrating, 
Lettering  and  Chalk-Talking.  Criti- 
cises amateurs’  work.  Full  of  infor- 
mation for  artists  and  art  students. 
Satisfactory  or  money  refunded. 

20c  a copy,  $1  for  6. 

Sc7ulS1  NOW.  Thrift  Stamps  Taken 

G.  H.  LOCKWOOD,  Editor,Dept.  636,  Kalamazoo,  Mich. ' 
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ing  are  filled  with  plugs  of  this  alloy.  Then 
if  fire  breaks  out  at  night  or  at  any  other 
time  these  little  plugs  melt  out  at  tem- 
peratures far  below  the  kindling  points  of 
the  surrounding  objects,  which  are  so 
thoroly  wet  down  that  they  will  not  take 
fire.  Fire  which  has  actually  started  is 
also  extinguished. 

One  such  alloy  is  made  by  melting  to- 
gether 80  grams  of  bismuth,  40  grams  of 
lead,  20  grams  of  tin  and  15  grams  of 
cadmium.  Bismuth  is  a heavy  silvery  white 
metal  and  the  low  melting  point  is  due 
chiefly  to  its  presence. 

After  you  have  made  some  of  this  alloy 
place  a beaker  of  water  over  a Bunsen 
burner  and  raise  the  temperature  until  a 
thermometer  indicates  about  60  degrees  C. 
Then  introduce  a stick  of  the  metal  and 
you  will  find  that  it  melts  off  and  dropping 
to  the  bottom  runs  about  like  mercury. 
You  may  find  it  necess..ry  to  raise  the  tem- 
perature a little  above  60  degrees,  but  in 
any  case  the  alloy  will  melt  far  below  the 
temperature  of  boding  water.  (See  Fig.  3.) 

Another  application  of  these  low  melting 
point  alloys  is  to  be  found  in  fuse  wire 
used  as  a protection  against  the  overload- 
ing of  an  electric  circuit.  Such  wire  con- 
sists chiefly  of  lead  and  tin,  and  it  can  be 
made  with  great  accuracy  to  melt  at  a cer- 
tain definite  number  of  amperes.  If  you 
have  no  means  of  drawing  wire  it  will  be 
impossible  for  you  to  prepare  fuse  wire. 

Babbitt’s  Metal 

This  is  one  of  the  most  useful  and  widely 
known  of  the  common  alloys.  It  is  called 
an  anti-friction  alloy  and  is  used  for  jour- 
nal bearings.  Molten  mixtures  of  metals 
do  not  always  solidify  into  a perfectly  uni- 
form mass,  but  such  a condition  is  desirable 
in  an  anti-friction  alloy.  What  is  wanted 
is  a soft  mass  but  one  containing  hard  par- 
ticles. The  hard  particles  bear  most  of  the 
pressure  but,  as  the  alloy  wears,  they  are 
prest  into  the  soft  matrix,  so  that  a smooth 
surface  is  always  presented. 

To  make  such  an  alloy  melt  together  3 
grams  of  antimony,  4 grams  of  arsenic, 
69  grams  of  zinc,  5 grams  of  lead  and  19 
grams  of  tin.  In  many  of  these  anti-friction 
bearings  copper  is  also  present. 

Lead  Shot 

It  was  early  found  that  lead  alone  was 
too  soft  for  the  best  projectiles.  There- 
fore, something  must  be  found  which,  by 
being  alloyed  with  it,  would  increase  its 
hardness.  As  a result  of  the  search  it  was 
discovered  that  a very  small  quantity  of 
arsenic  would  give  the  required  degree  of 
hardness. 

In  preparing  this  alloy  melt  100  grams  of 
lead  and  then  sift  into  it  one-haLf  gram  of 
arsenic.  When  it  has  cooled  test  the  hard- 
ness of  some  of  the  original  lead  and  that 
of  the  alloy  by  trying  to  cut  them  with 
a knife  blade. 

Preparation  of  Bronze 

For  the  preparation  of  bronze  a consider- 
ably higher  temperature  than  that  possible 
with  the  Bunsen  burner  wilt  be  required. 
Either  you  must  have  a forced  draft  or 
some  type  of  electric  furnace.  If  you  have 
access  to  a country  blacksmith  shop,  un- 
doubtedly yoii  can  obtain  the  necessary 
temperature  by  using  the  bellows  and 
forge.  I once  had  a gas  furnace  connected 
to  a chimney  giving  a 20-foot  draft  which 
would  melt  copper.  This  means,  however, 
a temperature  of  nearly  1,100  degrees 
Centigrade  or  about  2,000  degrees  Fahren- 
heit. Either  the  electric  arc  furnace  or  the 
resistance  crucible  furnace  described  in  the 
November  issue  will  be  found  very  useful 
in  this  work.  The  resistance  furnace  is 
best  but  cannot  be  so  easily  made,  and  costs 
more  if  you  buy  it. 


ARCHITECT 
>5,000  TO  $15,000 


ACCOUNTANT 
$7000  TO  $15,000  I 


business  manages 

T 5,000  TO  $15000 1 


electrical  engineer  I 
$4,000  TO  $10,000 


That  is  what  Albert  Foster  wrote  us  eight- 
een months  ago,  and  he  goes  on:  “I’m  tired 
of  being  bossed  for  $25  a week.  I want  a 
He-Man  job  with  real  pay.  I want  to  get 
into  the  $100  a week  class.  Tell  me  how  to 
do  it”  We  showed  him  how.  Today  he 
has  a He-Man  job  and  He-Man  pay.  We 
tell  of  his  experience  because  it’s  typical. 

WHAT  ARE  YOU?  A man  who  is  up 
and  doing,  getting  real  money,  or  are  you 
simply  marking  time  on  $25  or  $30  a week? 
$100  jobs  don’t  go  begging.  If  you  want 
one  you’ve  got  to  go  after  it.  Are  you  satis- 
fied with  your  present  condition  in  life?  If 
you  are,  we  have  nothing  to  offer  you,  but 
if  you  want  one  of  these  real  jobs  with  big 
pay,  then  we  can  help  you  and  help  you 
in  a hurry. 

A REAL  MAN  with  a real  man’s  pay  is 
what  you  want  to  be,  and  we  will  show  you 
how.  Without  loss  to  you  of  a single  work- 
ing hour,  we  will  show  you  a sure  way  to 
success  and  big  pay.  A large  number  of 
men  in  each  of  the  positions  listed  are 
enjoying  their  salaries  because  of  our  help 
— we  want  to  help  you. 

Make  a check  on  the  coupon  against  the  job  you 
want  and  we  will  help  you  get  it.  Write  or  print 
your  name  on  the  coupon  and  send  it  in  today. 
You  will  be  under  no  obligation. 

American  School  of  Correspondence 

Dept.  G 126  Chicago,  U.  S.  A. 


^HERiCAN  School  ofi  Correspondince 


Dept.  G-126  Chicago,  111. 

Explain  how  I can  qualify  for  position  checked: 


Civil  LNOINEtR 
$5,000  TO  $15,000 


^^.Archltccl 

55.000  to  SIS, 000 
M^Building  Contractor 

55.000  to  SIO.OOO 
.^M.Autoftiobile  Engineer 

$4,000  to  $10,000 
^H^Automobile  Repairman 

$2,500  to  $4,000 
M.Civil  Engineer 
t $5,000  to  $15,000 

.^.Structural  Engineer  I __3Iechanicel  Engineer 

$4,000  to  $10,000  ! $1,000  to  $10,000 

«_Du0inesfl  Manager  | Shop  Superintendent 

^ $5,000  to  $15,000  I $3,000  to  $7,000 

^_Certilied Public  Accountant  ^ ..^Employment  Manager 

$7,000  to  SIS.OOO  I $4,000  to  $10,000 


.Accounlarfc  and  Auditor 

$2,500  to  $7,000 
.Draftsman  and  Designer 

$2,500  to  $4,000 
..Electrical  Engineer 

$4,000  to  $10,000 
.General  Education 

* $5,000  to  $15,000 


._.Steam  Engineer 

$2,000  to  ^4,000 

^—.Foreman 

$2,000  to  $4,000 
_.Pholoplay  Writer 

$2,000  to  $10,000 
__Sanitsry  Engineer 

$2,000  CO  $5,000 
I .Telephone  Engineer 

$2,500  to  $5,000 
,.._Telegraph  Engineer 

$2,500  ro  $5,000 
High  School  Graduate 

In  two  year* 
Fire  Insurance  Expert 

$3,000  to  $10,000 


AUTOMOBIIE  fNOINtfR 
$4000  TD  $10,000 


Name., 

Addreas. 
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Become  an 


ELECTRO- 

TECHNICIAN 

Enter  the  field  of  electricity  as  an  Electrotech- 
nician. Qualify  as  a Power  Plant  Superintendent, 
City  Technician,  Salesman  of  Electrical  Equip- 
ment, Supervisor  of  Electrical  Equipn\ent  Erection 
and  Maintenance,  and  you  can  earn  big  money. 
Field  unlimited.  More  positions  than  men  to 
fill  them. 


This  is  the  only  school  that  prepares  you  for  this 
field  by  offering  a special,  condensed  course  in 
Electrotechnics.  Open  to  all  grammar  school 
graduates.  High  School  or  College  work  credited 
to  give  you  advanced  standing,  enabling  you  to 
shorten  course  from  6 to  18  months.  Quick  and 
thorough.  Expert  Instructors,  complete  labora- 
tories an<J  ' equipment. 

“Earn  While  You  Learn”  If  You  Wish 


New  terra  soon  starting.  Don't  delay, 
coupon  for  full  particulars. 


Mail 


School  of  Engineering  ot  Milwaukee. 

Dept,  S.  20,  373  Broadway,  Milwaukee.  Wis. 

Without  obligation,  send  me  catalog  and  full  partlciTlars 
regarding  the  Electrotechnician  course  and  your  “Earn 
while  you  learn"  plan. 


Name. 


Address. 


Town State 


Age Education. 


Would  Not  Part 
with  it  for  $10,000’’ 

So  writes  an  enthusiastic,  grateful 
customer.  In  like  manner  testify  over] 

100.000  people  who  have  worn  it.  Con- 
serve your  body  and  life  firsU 

The  Natural  ^ 

Body  Brace 

Overcomes  WEAKNESS  and 
ORGANIC  AILMENTS  of 
WOMEN  AND  MEN. 

Develops  erect,  graceful  figure.! 

Brings  restful  relief,  com-  For 

tort,  ability  to  do  things,  ^. .. 

health  and  strength. 

Wear  It  30  Days  Free 

at  Our  Expense  Also 

Does  away  with  the  strain  and  pain  of  standing  and 
walking;  replaces  and  supports  misplaced  internal 
organs;  reduces  enlarged  abdomen;  straightens  and 
strengthens  the  back;  corrects  stooping  shoulders; 
develops  lungs,  chest  and  bust;  relieves  backache, 
curvatures,  nervousness,  ruptures,  constipation. 
Comfortable  and  easy  to  wear. 

Keep  Yourself  Fit 

Write  today  for  illustrated  booklet,  measurement 
blank,  etc.,  and  read  our  very  liberal  proposition. 
HOWARD  C.  RASH,  Pres.  Natural  Body  Brace  Co. 
286  Rash  Building  SALINA,  KANSAS 

Battery  Charging  Your 
Biggest  iVloney  = IVIalcer 

Profits  of  $100  to  $300  a month  are  easy — and  win- 
ter brings  biggest  opportunity.  Cost  4c.  to  12c.  per 
battery — customer  pays  75c  to  $2.00 — cash  business, 
too!  There  is  a sturdy,  reliable,  economical  HB 
Charger  to  fit  any  size  battery  business. 


Mark  a cross  (X)  on  the  outfit  suited  to  your  needs* 
Then  tear  out  this  ad  and  mail  TODAY  for  com- 
plete information.  Small  cash  payment — balance 
easy  monthly  terms.  Get  busy. 

BOBART  BROTHERS  COMPANY,  BOX  17E,  TROY,  0. 
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Bronze  as  originally  made  contained  only 
copper  and  tin,  but  the  bronze  of  today  has 
zinc  as  a constituent. 

In  preparing  the  alloy  weigh  out  75 
grams  of  copper,  15  grams  of  zinc  and  10 
grains  of  tin.  Do  not  add  the  zinc  and  tin 
until  the  copper  has  been  melted.  Place 
the  crucible  with  the  copper  in  the  fur- 
nace and  cover  tightly  with  the  lid.  With 
the  furnace  at  full  heat  it  will  require  about 
20  minutes  probably  to  melt  the  copper.  As 
you  remove  the  cover  occasionally  to  ob- 
serve the  process  it  will  seem  as  if  the 
white-hot  copper  will  absolutely  resist  the 
tremendous  heat  and  refuse  to  melt.  But 
it  cannot  fuse  until  its  melting  point  has 
been  reached,  however  much  it  may  seem 
as  tho.  it  ought  to  succumb  to  this  onslaught 
of  heat  energy.  Finally,  tho,  as  you  take 
another  look,  you  will  see  the  copper 
changed  into  a lake  of  molten  metal  as 
clear  and  limpid  as  water  in  a cup.  Then 
add  the  zinc  and  tin  and  after  they  have 
have  had  time  to  mix,  which  will  require 
only  a few  moments,  remove  the  crucible 
with  a pair  of  long  tongs  and  immediately 
plunge  it  beneath  the  surface  of  water  in 
a pail  ready  at  hand.  (See  Fig.  4.) 

Once  in  carrying  out  this  operation  I 
used,  instead  of  a pail,  a large  battery  jar. 
Immediately,  however,  upon  immersing  the 
crucible  and  contents  a terrific  e.xplosion 
occurred  and  the  battery  jar  was  blown 
to  fragments.  The  crucible,  too,  was  shat- 
tered and  the  bronze  was  reduced  to  a fine 
sandi 

Preparation  ®f  Brass 

Brass  may  be  prepared  in  exactly  the 
same  way  as  bronze.  It  consists  of  70 
parts  by  weight  of  copper  to  30  parts  of 
zinc. 

After  you  have  prepared  some  brass 
chip  off  a little  piece  and  dissolve  it  in 
nitric  acid.  A blue  color  will  at  once 
appear  showing  the  presence  of  copper, 
which  may  be  intensified  by  the  addition 
of  an  excess  of  ammonia  solution.  This 
shows  that  copper  is  present. 

There  are  a number  of  other  common 
alloys  which  you  could  prepare  if  you  cared 
to  do  so.  These,  however,  illustrate  the 
process  sufficiently  and  only  a few  others 
will  be  enumerated  here.  German  Silver 
consisting  of  copper,  zinc  and  nickel,  is 
very  important  as  an  electric  resistance 
wire.  Contrary  to  the  common  supposition, 
it  contains  no  silver.  To  show  the  presence 
of  copper  add  nitric  acid  and  excess  of  am- 
monia as  above.  Gun  metal,  coin  silver, 
coin  gold  and  nickel  and  aluminum 
bronze  are  among  the  more  common  alloys. 

Some  Iron  Alloys 

By  far  the  most  useful  of  all  the  metals 
is  iron.  Yet  pure  iron  is  a curiosity.  Very 
few  people  have  ever  seen  the  pure,  soft, 
ductile  and  silver-white  metal.  So  great 
is  its  affinity  for  oxygen  that,  even  if  it  is 
prepared  in  the  pure  state,  it  quickly  rusts 
on  the  surface  to  iron  oxid  unless  special 
means  are  taken  to  prevent  this  action. 
Every  year  the  blast  furnaces  of  the  world 
turn  out  72  million  tons  of  iron  but  in 
that  same  time  a quarter  as  much  returns 
to  its  original  form  of  iron  oxid. 

It  has  been  found,  however,  that  steel  al- 
loyed with  25  per  cent,  of  nickel  will  not 
corode  and  is  also  non-magnetic.  The  steel 
is  also  made  stronger  and  tougher. 

Steel  containing  15  per  cent,  of  silicon 
is  rust-proof  and  will  resist  the  action  of 
strong  sulfuric,  nitric  or  acetic  acids. 
Neither  will  the  dilute  acids  affect  this 
alloy.  In  America  this  product  is  known  , 
as  “Buflokast.” 

Chromium  alloyed  with  steel  gives  a 
product  that  is  exceedingly  hard  and  of 
great  penetrating  power.  In  connection 
with  (nickel,  which  adds  elasticity,  it  is  used 
in  the  steel  for  projectiles,  big  guns  and 
armor  plate.  - 


Jtoiitllany 

Until  You  Read 

kThese  PiwatelessonsOn 

SEX  FORCE 


To  anyone  contemplating  marriage,  the  great 
value  of  these  wonderful  lessons  on  Sex  Force  can 
not  be  overestimated.  Sex  Force  is  the  most  vital 
power  of  attraction.  When  properly  understood  and  con* 
trolled,  as  these  lessons  clearly  teach,  it  makes  men  noble* 
virile  and  attractive:  women  beautiful,  eweet  and  lovable* 
end  paves  the  way  for  happy  marriages. 

These  private  lessons,  now  for  the  first  time  published 
in  book  form,  impart  sex  secrets  that  every  man  and  wo* 
man  should  know.  It  is  the  only  work  published  that  breaks 
down  the  criminal  silence  concerning  Sex— that  rises  above 
hypocracy  and  divests  the  subject  of  all  uncleanliness* 


Priceless  Truths  You  Should  Know 


Chapters  covering  Preparations  for  Entering  Wedlock; 
Important  Problems  of  the  newly  married;  Duties  of  Hus* 
band  and  Wife;  Secrets  of  Sex-Anatomy;  Sex  Ifhysiology 
end  Psychology;  Sex  Control:  Sex  Morality:  Evolution  of 
Marriage;  Fall  and  Rise  of  Woman;  Mistakes  of  the  Brido 
groom;  Unusual  Theories  of  Sex-Life;  Standards  of  Sex* 
Morality;  and  hundreds  of  special  subjects  that  every 
young  man.  young  woman,  young  husbands  and  wives* 
fathers,  mothers  and  teachers  should  know. 

Snprial  Nnur  for  a short  time  only,  these  remarkabl® 
1 vUW  private  lessons  will  be  sent  to  any  ad- 
dress prepaid  for  only  $1-60.  Endorsed  by  highest  author- 
ities—educators,  clergymen,  doctors.  Order  today,  Yous 
money  refunded  if  you  are  not  more  than  satisfied. 


description  and  table  of  contents. 

But  to  be  sure  of  securing  your  copy  of  Private  LoMOnt 
— seT'd  vonr  remittances  of  $1,60  now — TODAY. 

UNITED  SALES  CO*  Dept.  160  Springfield*  111. 


FOR  YOUR  TYPEWRITER! 

(“Perfect  Roller-Grips” 


Ingenious  little  Non-Skid 
Rubber  “Tires"  that  fit 
snugly  over  the  platen 
finger-knobs  of  any  stand- 
era  typewriter. 

They  eliminate  calloused, 
iriitated  tired  fingers. 
They  are  Indispensable  to 
manifolding. 

Used  by  hundreds  of  ef- 
ficient typists. 

“Perfect  Roller  - Grips** 
are  positively  practical, 
efficient  and  indispensable 
typewriter  attachment. 


Price,  $1.00  Per  Set 
All  Charges  Paid 

Send  us  your  order  to-day! 

AMERICAN  ROLLER  - GRIP 

HORNELL,  N.  Y. 

(Folder  on  Request) 
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KNOBS 


We  have  a large  stock  of 
knobs  as  illustrated.  This 
knob  is  made  of^  “Insulate” 
and  is  1 inch  in  diameter  with 
a ^-inch  threaded  shank. 

Just  the  thing  for  rotary 
switches. 

No.  4 Knob,  each  15c;  Per  dozen  $1 .50 
Shipping  weight,  each  2 ozs.  per  doz.  1 lb. 

OTHER  BARGAINS 

Young  & McCombs  rotary  spark  gab,  shipping  weight  4 lbs.  $16.00 
Young  & McCombs  saw  tooth  rotor,  shipping  weight  1 lb.  $4.60 
De  Forest  variable  condenser,  shipping  weight  2 lbs  special 

ikinderviken  transmitter  button,  shipping  weight  4 oz.  . ll.OO 
Acme  1-2  K.  W.  semi-mounted  transformer,  shipping  weight  30 


ibs $22.00 


Send  16c  for  our  big  illustrated  catalogue.  This  amount  may  be 
deiiucted  on  your  first  order  for  $1.50  or  over.  High  printing  costs 
make  free  distribution  imaossible. 


ELECTRICAL  SPECIALTY  CO* 

Dept.  E.  48-5U  S.  Front  St.  Dept.  E.  20  N.  9th.  9t. 

Columbus,  Ohio  Philadelphia,  Pa, 


Foreign 
Countries 
3 for  $5 


A Pocket 

PHONOGRAPH 

AT  LAST!  I 

The  Phonilo  is  a 
simple  pocket  de-  | 
vice  that  plays  all  needle  rec- 


ords. Astonish  your  friends  and  win  ' 
r applause.  It  lasts  a lifetime.  Sella 
on  sound.  Postpaid  One  Dollar  in  U.  S.  I 

LOTS  of  FUN-NOTATOY  ' 


Hand-Phonilo  Co.,  T 123  W.  Madison  Street,  Chicago 


READ  LOCOMA 


— an  interesting,  instructive  MAGAZINE,  on 
personal  subjects,  such  as  Love.  Marriage* 
Divorce,  Eugenics.  Birth  Control,  Sex  Hy- 
iglene,  etc.  For  Men  and  Women  only.  15 
cents  a copy,  $1.50  a year,  8 months'  special 
trial  50c.  ‘ 


‘TIBRE-LITE’LIMBS^ 


100  E.E.  fc  M.  Bldg.,  Farmington,  Mich*!  | 


I 


Easy  Payments — Do  Nature’s  Work.  AGENTS  WANTED 
who  wear  leg.  Good  Pay.  FREE  Fibre  Sample. 

Describe  Stump  to 

WORMAN  CO.»  252-D  HENNEPIN*  Miooeapolis*  Mina. 
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Tungsten  prevents  the  softening  effect 
of  high  temperatures  on  steel  and  increases 
its  hardness.  It  is  used  in  making  high- 
speed steel  for  lathe  tools.  Tungsten  also 
increases  the  magnetic  retentive,  power  of 
steel  and  is  used  in  making  permanent  steel 
magnets  for  use  in  electrical  measuring 
instruments,  where  the  strength  of  field 
must  be  uniform  from  year  to  year. 

Vanadium,  a very  rare  earth  metal,,  has 
the  most  powerful  effect  upon  steel  for  the 
quantity  used  of  any  element  known.  As 
little  as  0.2  per  c-ent.  raises  the  tensile 
strength  and  elastic  limit  of  mild  steel  by 
50  per  cent.  It  trebles  and  quadruples  the 
cutting  qualities  of  high-speed  steels.  The 
heat  developed  does  not  draw  the  temper. 

It  also  produces  what  is  called  “anti- 
fatigue” steel.  Steel  that  is  alternately 
under  tension  and  compression  tends  to 
become  brittle  or  “fatigued,”  but  vanadium 
prevents  this.  It  is  used  in  making  auto- 
mobile springs,  engines,  tractors,  etc. 

Molybdenum  and  uranium  are  also  used 
in  steel  and  today  steel  having  many  de- 
sired qualities  can  be  made  by  alloying 
with  the  iron  small  quantities  of  the  vari- 
ous metals. 

Prevention  of  Rust 

Iron  is  more  easily  oxidized  than  other 
common  metals  and  the  matter  of  rust- 
prevention  is  of  the  utmost  importance.  Oil 
can  be  used  in  a thin  film  but  for  most 
purposes  this  is  unsatisfactory.  For  many 
years  plating  iron  with  other  metals  such 
as  copper,  nickel,  zinc  and  tin  has  been 
found  a very  effective  means  of  rust-pre- 
vention. Of  all  these  metals  zinc  is  the 
best,  for  as  explained  in  the  preceding 
article  in  this  series,  zinc  is  negative  with 
respect  to  iron,  and  therefore,  when  any 
of  the  zinc  is  worn  away  exposing  the  iron, 
the  zinc  must  oxidize  in  preference  to  the 
iron  and  zinc  oxidizes  very  slowly. 

Galvanizing  Iron 

Iron  can  be  galvanized  by  dipping  it  into 
molten  zinc.  To  carry  out  this  process 
fill  a sand  or  fire  clay  crucible  with  zinc 
and  melt  it  over  a Bunsen  burner.  Then 
select  a large  “cut”  nail  and  strongly  heat 
it  in  the  flame  of  a blast  lamp  or,  if  you 
have  none,  the  flame  of  a Tirrill  or  Bunsen 
burner.  After  cooling  carefully  clean  it 
with  hydrochloric  acid  and  sand.  Wash  off 
all  the  acid  and  dirt  and  then  reheat.  While 
still  hot  dip  it  into  some  olive  or  cotton- 
seed oil  and  then  plunge  it  into  the  molten 
zinc.  Upon  removing  and  cooling  you  will 
find  that  the  portion  which  has  been  dipt 
in  the  zinc  has  become  galvanized. 

Expose  this  galvanized  nail  to  the 
weather  and  note  the  effects  upon  it  as 
compared  with  the  action  upon  an  ungal- 
vanized nail. 

Tin  Plate.  Tin  plate  can  be  prepared  in 
the  same  way  as  galvanized  iron,  substi- 
tuting molten  tin  for  zinc. 

Other  Alloys 

By  the  addition  of  five  to  ten  per  cent, 
of  magnesium  to  aluminum,  an  alloy  is 
obtained  that  is  almost  as  light  as  alum- 
inum and  nearly  as  strong  as  steel.  This 
is  called  magnalium.  An  alloy  consisting 
of  90  per  cent,  aluminum  and  10  per  cent, 
calcium  is  both  lighter  and  harder  than 
aluminum  and  is  not  so  easily  corroded. 

An  alloy  called  palau,  consisting  of  20  per 
cent,  palladium  and  80  per  cent,  gold,  makes 
a satisfactory  substitute  for  the  platinum 
of  crucibles  in  the  chemical  laboratory  and 
costs  only  half  as  much  as  platinum.  A 
similar  alloy  called  rhotanium  has  recently 
been  introduced.  An  alloy  called  invar  and 
made  up  of  36  per  cent,  nickel,  5 per  cent, 
manganese  and  the  rest  iron  expands  and 
contracts  almost  none  at  all  with  changes 
of  temperature,  and  is  used  in  watches  and 
measuring  instruments. 


Learn  Mechanical  Drawing 


Men  Wanted — 

Salaries 

$35  to  $100 
Week 


Are  you  earning  less 
than  $35  a week? 

Can  you  reasonably  expect 
your  present  position  to  pay 
you  $35  to  $100  a week  in  the 
near  future  ? If  not,  this  offer 
will  interest  you.  We  offer  to 
qualify  you  for  a profession 
which,  at  the  very  start,  pays 
higher  salaries  than  the  aver- 
age man  receives.  We  offer  you  the  best  personal  service  obtainable. 


I personally  stand  back  of  the  Columbia  School  of 
Drafting — founded,  directed  and  owned  by  myself — 
and  guarantee  the  training  given  by  it  to  be  abso- 
lutely as  represented.  The  work  of  each  one  of  our 
students  has  my  personal  supervision.  We  seek 
"Quality"  students  rather  than  "quantity,"  as  our 
proposition  is  of  the  highest  character  in  every  respect. 


^ Presideiit 


We 


offer  you  personal  instruction  in  mechanical  drawing  and  teach  you  expert 
Draftsmanship  in  your  spare  time,  at  your  home,  by  mail,  in  the  same  practical 
way  that  you  would  learn  it  in  any  big  Drafting  department.  We  offer  to 
qualify  you  for  one  of  the  many  high-salaried  positions  in  the  Drafting  field, 
and  to  keep  you  in  touch  with  openings  for  Draftsman  in  big  machine  shops, 
industrial  plants,  manufacturing  concerns  and  United  States  Government  De- 
partments. We  guarantee  to  start  you  on  real  Drafting  work  at  once  qualifying 
you  as  a thoroughly  trained  professional  Draftsman,  capable  of  succeeding 
from  the  very  start.  We  offer  to  do  all  of  this  at  a low  cost  for  such  service 
and  in  a comparatively  short  time. 

You  cannot  make  a mistake  by  taking  up  mechanical  drawing.  The  field  is  not 
crowded,  nor  can  it  be.  No  single  profession  today  offers  better  opportunities. 
The  great  need  for  trained  Draftsmen  continues  to  increase.  Each  step  forward 
in  mechanical  development  creates  a need  for  more  trained  Draftsmen.  Pro- 
motion in  this  field  is  sure  and  certain.  Men  who  start  as  Draftsmen  are  often 
advanced  to  Chief  Draftsmen,  Chief  Engineer,  Production  Manager  or  other 
high-salaried  positions.  There  is  a constant  demand  for  our  graduates.  We 
cannot  supply  them  rapidly  enough.  Many  of  them  are  accepted  even  before 
they  complete  their  training.  This  unusual  demand  for  “Columbia  Trained 
Men”  is  explained  by  the  fact  that  our  students  enter  upon  actual  drawing 
work  the  day  they  receive  their  first  lesson.  They  spend  no  time  with  unneces- 
sary preparation  or  useless  theory. 

One  of  the  Finest  and  Best  Equipped  Institutions 
in  America  Teaches  You  Mechanical 
Drawing  at  Your  Home 

This  is  the  mechanical  age  in  world  history.  The  day  of  big  opportunities  for 
technically  trained  men  is  here.  Especially  is  this  true  in  the  case  of  Drafts- 
men, on  whom  the  mechanical  industries  of  America  and  the  entire  world  depend. 
On  no  one  profession  does  the  continued  development  of  machinery  so  nearly 
center.  With  the  training  which  we  can  give  you  at  your  home,  your  services 
will  always  be  in  demand,  at  a premium,  in  this  permanent,  highly  paid  field. 

Drawing  Instruments  Furnished  Return  the  Coupon  Today 


We  supply  our  students  with  complete  draw- 
ing equipment.  A professional  outfit  is  fur- 
nished, together  with  a highest  grade  set  of 
Drafting  instruments  for  your  permanent  use. 

No  Previous  Training  Necessary 

As  our  students  are  put  into  actual  practice  at 
the  beginning,  they  grasp  the  essentials  of 
drawing  quickly.  The  lessons  sup- 
plied are  thorough,  clear  and  easily  

understood  even  by  those  who  have 
had  no  previous  technical  training  of 
any  kind.  No  previous  experience  or 
special  education  is  necessary. 


It  Brings  to  You  a Valuable  Book  of  Information 
FREE.  Your  future  depends  upon  what  you  do  now. 
We  cannot  begin  to  tell  you  here,  in  so  few  words,  of 
the  advantages  afforded  you  by  this  unusually  prac- 
tical course  in  up-to-date  mechanical  drawing.  If  you 
are  in  earnest  and  desire  to  learn  a big-paying  pro- 
fession, we  urge  you  to  act  now  by  returning  the  fol- 
lowing coupon.  We  will  immediately  send  you  our 
valuable  book  free,  "Your  Future  in  Drafting,"  which 
tells  of  our  new  method  of  teaching  mechanical  draw- 
ing and  outlines  our  offer  to  you  fully. 

I.FREE  COUPON— RETURN  TODAY  » 


COLUMBIA  SCHOOL 
of  DRAFTING 

Roy  C.  Claflin,  President 
Dept.  1275,  14th  and  T Streets 
WASHINGTON,  D.  C. 


COLUMBIA  SCHOOL  of  DRAFTING 

Dept.  1275,  14th  and  T Sts.,  WASHINGTON,  D.  C. 

Without  obligation  to  me,  please  send  me  your  illustrated  book 
on  Drafting,  telling  how  I can  secure  your  complete  home 
study  course  (with  which  is  furnished  the  professional  set  of 
drawing  instruments  and  equipment),  and  your  help  In  se- 
curing a position  as  Draftsman. 
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Become  An  Expert  in 


Armature  Work 

Trained  men  who  understand  Armature  building  and  wind- 
ing, Motor  and  Generator  Repair  and  maintenance  are  in 
big  demand  right  now.  Take  up  this  work  and  before 
long  you  can  step  into  this  growing  field  and  insure  your- 
•elf  a permanent,  well  paying  position  with  big  opportuni- 
ties for  advancement. 

Learn  in  3 Months 

In  3 months  you  can  qualify  for  positions  paying  SI  25  to 
$1  .50  an  hour  and  more.  Come  to  this  well  founded  school 
where  you  learn  by  actual  practice.  Hundreds  of  motors 
to  experiment  on;  D.C.  and  A.C.  Work. 

Write  for  Free  Book 

Mail  the  coupon  today  for  fuD  particulars  of  our  3 months^ 
course  in  Armature  work.  Send  the  coupon  and  see  how 
easy  it  is  for  you  to  become  an  expert  on  armatures. 


SCHOOL  OF  ENGINEERING  OF  MILWAUKEE. 

Oept.  S*19i,  373  Broadway,  Milwaukee.  Wis. 

Please  send  me  full  information  about  your  three 
montlia’  course  in  Armature  work.  No  obligation  on  my 
part. 

Name  


Address  

City State. 

Age Education 


lEARN  ENGINEERING 


Electrical  and  Mechanical  Engineers  receive  fabu- 
lous salaries.  Thousands  needed.  We  give  you 
thorough  personal  training  from  3 mos.  to  2 
yrs..  under  expert  instructors.  NOT  A TRADE 
SCHOOL  but  a PRACTICAL-TECHNICAL  COL- 
LEGE teaching  electricity,  steam,  gas,  auto-tractor, 
armature  winding,  drafting.  Extensive  laboratory 
and  shop  equipment.  DEGREES  AWARDED. 

D«7  and  niffht  sessions:  enroll  anytime.  Write  for  freel  catalo^e, 
Barn-while-you-learn  plan. 

FINLAY  ENGINEERING  COLLEGE 
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simultaneously  received  over  the  circuit  and 
deciphered  by  an  automatic  apparatus.  It 
was  shown  that  any  plain  text  message 
could  be  deciphered  easily  and  accurately 
at  great  speed  with  absolute  secrecy,  and 
that  the  running  cipher  key  used,  consist- 
ing of  a succession  of  characters,  could 
easily  be  altered  within  fifteen  minutes. 

Research  Laboratory  Wonders 

The  delegates  witnessed  everything  from 
the  electrical  recording  of  the  energy  fur- 
nished by  the  beating  of  the  human  heart 
to  the  reproduction,  on  what  was  described 
as  an  oscillograph,  of  a picture  of  the 
human  voice  and  its  vibrations.  Eminent 
men  among  the  delegates  sat  before  an  in- 
strument which  registered  through  elec- 
tricity their  own  bodies  generated  the  beat- 
ing of  their  hearts  and  as  each  arose  from 
the  chair  a photographic  record  of  his  heart- 
beats was  handed  to  him.  During  the  pro- 
jection on  a screen  in  a dark  room  in  the 
electrical  recording  of  the  vibrations  of  the 
human  voice,  one  of  the  scientists  of  the 
laboratory  talked  into  a telephonic  receiver 
an  address  in  which  he  described  the  wave 
lines  of  his  own  voice  as  his  lecture  was 
projected  in  a vibrating  line  on  the  screen. 

The  visitors  were  almost  bewildered  by 
the  rapid  succession  of  things  of  this  sort 
shown  to  them  and  were  especially  inter- 
ested in  the  apparatus  which  will  be  used 
when  the  entire  telephone  system  of  New 
York  City  is  transformed  from  a manual 
system  to  a new  developed  form  of  auto- 
matic telephony. 
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It  is  understood,  of  course,  in  either 
case,  whether  utilizing  two  or  four  electric 
motors,  that  the  wheels  rotate  freely  on 
the  shaft  and  are  not  secured  thereto  in  any 
manner.  A speed  control  and  reverse 
action  can  be  readily  constructed  with  a 
switch,  some  resistance  wire,  or  simply 
using  iron  wire  for  the  rheostat  coils. 

To  reverse  any  motor,  whether  of  the 
series  or  shunt-wound  type,  the  field  or  the 
armature  connections,  but  not  both  must 
be  reversed,  necessitating  the  carrying  of 
four  wires  from  each  motor  to  the  revers- 
ing switch  and  controller.  Such  a machine 
has  been  built,  using  a regular  automobile 
starting  motor,  rated  at  about  one-half 
horse-power,  this  motor  operating  on  six 
volts,  and  requiring  of  course,  a consider- 
able amperage.  Several  ignition  batteries 
can  be  connected  in  parallel  to  supply  the 
necessary  current,  keeping  in  mind  that  the 
standard,  as  well  as  safe  discharge  rate  for 
lead  plate  cells,  is  eight  hours ; 120  ampere- 
hour  batteries  should  be  discharged  at  no 
more  than  the  r.-’te  of  15  amperes  for  eight 
hours,  normal  rate,  etc. 

With  a one-half  horse-power  auto  starter 
motor,  you  will  require  about  from  400  to 
500  amperes  at  full  load;  a sufficient  num- 
ber of  batteries  should  be  connected  on 
parallel  to  permit  of  the  normal  eight-hour 
discharge  rate. 

At  Fig.  D,  is  shown  the  usual  arrange- 
ment with  gasoline  engine  or  single  electric 
motor  power  plant,  centralized  and  caused 
to  drive  the  two  rear  wheels  of  the  vehicle 
(Continued  on  page  1026) 
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moon  to  full  moon  it  will  therefore,  rise 
after  the  sun  and  set  after  the  sun.  The 
waxing  crescent  moon  will  not  be  visible 
in  the  morning  hours  because  it  rises  after 
the  sun,  and  is  lost  to  view  in  the  brilliant 
solar  rays.  Nevertheless,  it  follows  the  sun 


South  I ' South  I South 
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Fig.  1.  The  New  Moon.  Showing  the  Three 
Different  Relative  Positions  that  the  Sun  and 
Moon  May  Occupy  at  Time  of  New  Moon. 

across  the  sky  and  becomes  visible  in  the 
west  as  soon  as  the  sun’s  rays  have  disap- 
peared below  the  western  horizon.  The 
thin  illuminated  crescent  has  its  horns  or 
cusps  turned  away  from  the  point  where 
the  sun  has  set.  The  horns  of  the  crescent 
can  never  point  towards  the  horizon  since 
the  illuminated  side  of  the  moon  is  always 
turned  towards  the  sun  whether  the  sun 
is  above  or  below  our  horizon.  For  the 
exact  form  and  appearance  of  the  waxing 
crescent  moon  see  Fig.  2. 


Fig.  2.  The  Crescent  Moon. 

Left — The  Waxing  Crescent  Moon.  The  Width 
and  Area  of  the  Crescent  Increases  Continuously 
from  New  Moon  to  First  Quarter.  The  Distance 
of  the  Moon  East  of  the  Sun  Increases  Gradually 
from  0°  to  90°,  and  the  Moon  Appears  Higher 
Above  the  Western  Horizon  at  Sunset  Each  Suc- 
cessive Evening. 

Right — The  Waning  Crescent  Moon.  The  Moon 
Is  Now  Visible  ia  the  East  Before  Sunrise.  Its 
Altitude  Above  the  Eastern  Horizon  at  Sunrise  Is 
Less  Each  Successive  Evening  from  Last  Quar- 
ter to  New  Moon  and  the  Crescent  Is  Decreasing 
Gradually  in  Size. 

The  Crescent  Moon  Is  Always  Convex  Toward 
the  Sun  So  that  the  Horns,  or  Cusps,  Are  Always 
Turned  Away  from  the  Horizon.  The  Line  Con- 
necting the  Cusps  LL’  Always  Passes  Thru  the 
Center  of  the  Disk  and  a Line  Drawn  Thru  the 
Center  Perpendicular  to  LL*  Points  to  the  Sun. 
The  Faint  Illumination  of  the  Dark  Portion  So 
Frequently  Seen  at  the  Crescent  Phase  Is  Due 
to  the  Fact  that  the  Earth  as  Seen  from  the 
Moon  Is  Now  Nearly  "Full”  and  We  See  this 
"Earth-Shine”  Reflected  Back  to  Us  from  the 
Lunar  Surface. 
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Fig.  3.  The  Moon  at  First  and  Last  Quarter. 
Left — At  First  Quarter,  About  Seven  or  Eight 
Days  After  New  Moon,  the  Western  Half  Fully 
Illuminated.  The  Moon  Is  Now  90°  East  of  the 
Sun  and  on  or  Near  the  Meridian  at  Sunset. 
Right — At  Third  or  Last  Quarter,  the  Eastern 
Half  Fully  Illuminated.  The  Moon  Is  Now  90° 
West  of  the  Sun  and  On  or  Near  the  Meridian  at 
Sunrise.  -•  I ■ 
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open  to  every  person  within  the  boundaries  of  the  U.  S. 
and  Canada.  Grasp  your  opportunity — fill  in  and  mail 
the  Coupon  NOW! 

American  Technical  Society,  Dept.  X-251,  Chicago 

j~ Hmerican  Technical  Society,  Dept.  x-2Si.  Chicago,  U.  S.  a7^ 

I Please  send  me  set  of I 

I I 

(for  7 DAYS’  examination,  shipping  charges  collect.  | 
I will  examine  the  books  thoroughly  and.  if  satis-  | 
fled,  will  send  $2.80  within  7 days  and  $3  each  * 

I month,  until  I have  paid  the  special  price  of I 

If  I decide  not  to  keep  the  books.  I will  notify  you  I 

I at  once  atrd  hold  them  subject  to  your  order:  Title  . 

not  to  pass  to  me  until  the  set  is  fully  paid  for.  B 

I Name I 

Address | 

j Reference | 
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AGENTS-SALESMEN 

SALES  MANAGERS 

EXCLUSIVE  TERRITORY  ON  NEW  INVENTION 

Will  you  listen  when  opportunity  knocks  ? Fortunes  have  been  made  in  new  automobile 
inventions.  Grab  this  one  quick.  Your  minutes  are  like  dollars — don’t  waste  them  now. 
Read — invesHgate— then  act.  The  Speederator  for  Ford  cars  is  a new  invention  that 
makes  any  rora  run  iiKe  a I'acKara.  Slops  stalling:,  bucking:  and  motor  racing:.  Gives 
a smoothness  to  Ford  driving:  that  is  wonderful.  And  just  think — Speederator  is  put  on 
without  boring:  holes  or  special  tools  of  any  kind.  Any  Ford  driver  can  put  one  on 
complete  in  twenty  minutes.  Never  wears  out — never  needs  attention — operates  autO'> 
matically.  Sells  like  lightning:.  Old  Ford  drivers  say  best  and  only  necessary  Ford  part. 
Get  full  information 


The 

Greatest 

Ford 

Invention 


Ford 

Owners 

Buying 

Everywhere 


LISTEN 


This  is  not  a ready-made  fortune,  but  it  is  the  opportunity  to  secure 
the  exclusive  sales  agency  for  this  new  invention.  Don’t  take  our 
word — get  the  proofs.  Just  be  honest  with  yourself  and  investigate. 
Let  the  money  you  make  talk  from  now  on.  Smashing  records  of  success  will  show  the 
way  : Helton,  Utah,  sold  six  hundred  in  five  weeks — profit  $1,800.00.  Crist,  N.  Y.,  sold  23 
first  day — said  would  have  sold  more  if  he  had  had  them — now  averages  more  than  400  a 
month — profit  $1,200.00.  McAllister,  Ills.,  says  sold  four  first  afternoon.  He  is  now  using 
100  a week.  These  straight-from-the-shoulder  facts  point  the  way.  Hoover  down  in  Ohio 
sold  29  one  day,  profit  $87.00.  Benke,  Mo.,  averages  200  a month.  Campbell,  Tenn., 
1000  a month.  Crandall,  Iowa,  put  on  thirty  sub-agents  in  one  week.  Dryden,  Calif.,  sold 
150  in  ten  days.  Grace,  Hawaiian  Islands,  200  in  two  weeks.  Teeters,  Mich.,  first  three 
doxen  in  ten  days.  We  say  you  can  make 

$55.00  TO  $300.00  WEEKLY 

aellinK  the  Speederator.  Best  article  to  advertise  itself  you  ever  saw.  Once  on  a car  the 
driver  will  never  let  you  take  it  off.  Sales  are  made  fast  and  furious.  Boyer,  Penna.,  made 
$72  first  day.  Cook,  N.  Dak.,  150  sold  first  two  weeks.  Cahan,  Ariz.,  72  in  two  weeks — 
$216.00  clear.  Join  the  ranks  of  successful  men  in  this  work. 

NO  EXPERIENCE  NECESSARY 

Just  show  us  that  you  mean  business  and  are  ready  for  business  and  we  will  show  you  how. 
But  first,  make  us  prove  these  facts.  We  have  nothing  to  apologize  for.  The  Speederator 
is  a grand  success — you  can  make  money  fast  if  you  have  the  territory — so  get  busy  now. 
Write  today  for  the  necessary  information  and  see  for  yourself.  Don’t  delay — plenty  of 
good  territory  left — if  you  are  a hustler  you  can  have  money  in  the  bank  in  a few  weeks. 
Just  write — now — to 

THE  PERRIN  METAL  PARTS  CO. 

1079  HAYWOOD  BUILDING 
DETROIT,  MICH. 


The  Swine  of  a Straight  Edge  Razor, 

Plus  Safety— 


THE  ACE 

Price  $1.00  Postpaid 
Money-Bacli  Trial  Offer 

CEND  $1.00  for  this  razor  to-dayl  Use  It  for  ten  days. 

Then,  if  you  are  not  tfioroushly  satisfied  that  you 
have  had  the  ton  quickest,  cleanest,  smoothest  shavc.s 
In  your  life,  return  the  razor  and  your  money  will  bo 
refunded  without  question.  Detncnable,  selected  steel 
blade,  prood  for  4 montlia.  Black  enameled  handle. 
Well  made  and  handsome  thruout. 

RAYMOND  FARRELL  CO..  Dept.  22, 


Nothing  approaches 
the  old  straight  razor 
for  smooth  shaving.  It  really 
shaves,  never  scrapes!  Here 
is  a real  straight  razor,  with  the 
safety  feature  added . The  special- 
ly designed  guard  is  instantly  at- 
tached, absolutely  safe,  and  pre- 
serves all  the  sinopth  shaving 
qualities  of  this  real  razor. 

3256  THIRD  AVE.,  NEW  YORK 


How  and  Why  of  Radio  Apparatus,  by  H.  W.  Secor.  A book  every  Radio  Operator 
should  have — $1.75.  Experimenter  Publishing  Co.,  236  Fulton  Street,  NewYork  City. 


East  mm  west  East  Ma  West 


Fig.  4.  The  Gibbous  Phases. 

The  Shape  of  the  Illuminated  Portion  Is  Now 
That  of  a Circle  Minus  a Crescent.  This  Is  the 
Phase  Seen  Between  First  Quarter  and  Full 
Moon  and  Between  Full  Moon  and  Third  Quarter. 
Left — The  Distance  of  the  Moon  East  of  the 
Sun  Increases  from  90°  at  First  Quarter  to  180° 
at  Full  Moon.  The  Western  Limb  of  the  Moon 
Is  Fully  Illuminated,  the  Eastern  Limb  Dark  ot 
“Defective.** 

Right — The  Moon  Is  Between  180°  and  90°  West 
of  the  Sun.  The  Eastern  Limb  Is  Now  Fully  IL 
luminated,  the  Western  Defective. 

As  hour  by  hour  and  day  by  day  the  wax- 
ing crescent  draws  farther  and  farther 
eastward  and  increases  its  angular  distance 
from  the  sun  we  see  more  and  more  of  the 
illuminated  side ; the  crescent  increases  in 
width  and  area  and  the  moon  appears 
higher  in  the  western  sky  each  night  at 
sunset. 

Usually  about  seven  and  a fraction  days 
after  the  date  of  new  moon  the  moon  corn- 
plates  the  first  quarter  of  its  revolution 
around  the  earth.  The  period  from  one 
phase  to  the  next  is  variable  and  irregular 


r Ti_  ' ParfiaUu 
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Fig.  5.  The  Full  Moon. 

Left — The  Moon  Is  Now  180°  East,  or  West,  ot 
the  Sun.  It  Rises  in  the  East  About  Sunset,  Is 
Nearly  Due  South  at  Midnight  and  Sets  About 
Sunrise,  and  Is  East  of  the  Meridian  the  First 
Half  of  the  Night  and  West  of  the  Meridian  the 
Second  Half  of  the  Night. 

Right — The  Earth  Is  Now  Directly  Between  the 
Sun  and  Moon  and  at  This  Time  Lunar  Eclipses 
Occur  When  the  Moon  Is  Near  Its  Nodes  or 
the  Points  Where  Its  Orbit  Crosses  the  Ecliptic. 

being  sometimes  less  than  seven  days  and  at 
other  times  more  than  eight  days  since  the 
rate  of  revolution  of  the  moon  is  not  uni- 
form. 

When  the  moon  has  completed  the  first 
quarter  of  a revolution  it  is  ninety  degrees 
east  of  the  sun  and  presents  the  phase 


Diagram  I,  To  Show  the  Various  Phases  of  the 
Moon  at  Different  Points  in  Its  Orbit.  The  Rays 
of  the  Sun  Fall  upon  the  Moon  from  a Point 
Above  the  Plane  of  the  Paper  and  the  Motion 
of  the  Moon  Around  the  Earth  Is  from  West  to 
East  in  the  Direction  of  the  Arrows.  The  Outer 
Circles  Represent  the  Appearance  of  the  Moon 
Viewed  from  the  Earth  When  at  the  Points  in 
Its  Orbit  Occupied  by  Inner  Circles  at  Corres- 
ponding Positions.  The  Dark  Portions  Are  Un- 
illuminated  by  the  Sun. 

N — New  Moon.  C — Crescent  Moon.  F.Q. — First 
Quarter.  H.M.— Half  Moon.  G.— Gibbous  Moon. 

T.  n — T.flst  Ouarter-  F. — Full  Moon. 
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known  as  “half-moon”  since  half  of  the 
surface  that  is  turned  toward  the  earth 
is  illuminated  and  half  is  in  darkness.  It 
is  at  the  first  quarter.  The  illuminated  half 
is  of  course  the  western  half  because  the 
sun  is  to  the  west  of  the  moon.  The  half 
moon  is  near  the  meridian  at  sunset  in  mid- 
latitudes and  sets  near  midnight.  Up  to 
the  first  quarter,  then,  the  moon  is  a cres- 
cent in  the  western  sky  during  the  first 
part  of  the  night  and  should  never  be  repre- 
sented as  east  of  the  meridian  or  near  the 
meridian  at  midnight. 

After  the  moon  has  passed  the  first  quar- 
ter and  before  it  is  full  more  than  half  of 
the  side  turned  toward  the  earth  is  illumi- 
nated and  it  is  in  the  “gibbous”  phase.  It 
is  still  the  western  limb  that  is  fully  illu- 
minated. The  moon  is  now  east  of  the 
meridian  at  sunset  and  it  crosses  the  meri- 
dian before  midnight  and  sets  before  sun- 
rise. All  engaged  in  outdoor  pursuits  dur- 
ing the  first  half  of  the  night  find  this  phase 
of  the  moon  more  favorable  to  them  than 
the  gibbous  phase  following  full  moon. 

The  moon  now  being  above  the  horizon 
at  sunset  is  visible  continuously  from  sun- 
set to  midnight  but  sets  some  time  during 
the  second  half  of  the  night,  while  the  full 
moon  shines  thruout  the  night  nsing  in  the 
east  about  sunset  and  setting  In  the  west 
about  sunrise. 

When  the  moon  is  full  it  is  180°  east,  or 
west,  of  the  sun  and  so  both  its  eastern 
and  western  limbs  are  perfectly  illuminated. 
After  the  full  the  moon  goes  thru  its  phases 
in  reverse  order  being  first  gibbous  then 
a half  moon  once  more  and  lastly  a wan- 
ing crescent. 

It  is  now  west  instead  of  east  of  the  sun 
and  so  it  is  the  eastern  limb  that  is  fully 
illuminated  by  the  sun.  Being  west  of  the 
sun  it  will  now  rise  before  the  snn  and  set 
before  the  sun  the.  interval  decreasing  each 
day  as  the  moon  draws  in  toward  the  sun 
and  the  phase  of  new  moon  once  more. 

The  gibbous  phase  preceding  full  moon 
is  favorable  to  all  abroad  before  midnight 
but  the  gibbous  phase  following  full  moon 
is  more  favorable  to  those  who  are  abroad 
after  midnight  for  from  full  moon  to  last 
quarter  the  moon  is  below  the  horizon  at 
sunset  and  of  course  is  rising  later  and 
later  each  night  while  at  sunrise  it  is  still 
above  the  horizon  appearing  higher  and 
higher  above  the  western  horizon  at  sun- 
rise as  it  approaches  the  third  or  last  quar- 
ter. 

When  it  has  reached  this  point  it  is  once 
more  a half-moon  tho  now  it  is  the  eastern 
half  instead  of  the  western  half  of  the 
disk  that  is  fully  illuminated.  The  moon  is 
90°  west  of  the  sun  at  third  quarter  and 
from  this  phase  to  the  phase  of  new  moon 
it  is  a crescent  once  more  tho  now  a wan- 
ing instead  of  a waxing  crescent.  It  ap- 
pears east  of  the  meridian  before  sunrise 
and  as  the  crescent  grows  thinner  it  draws 
nearer  and  nearer  to  the  eastern  horizon 
and  the  rising  sun.  As  with  the  waxing 
crescent  moon  the  horns  are  turned  away 
from  the  horizon.  The  waning  crescent 
moon  is  always  to  be  looked  for  east  of 
the  meridian  and  to  be  associated  with  the 
rising  sun  while  the  waxing  crescent  moon 
is  to  be  looked  for  west  of  the  meridian 
and  associated  with  the  setting  sun.  Neither 
the  waxing  nor  the  waning  crescent  moon 
is  to  be  found  near  the  meridian  around 
the  midnight  hours. 

As  the  waning  crescent  moon  grows  thin- 
ner and  draws  in  closer  to  the  sun  each  suc- 
cessive night  its  time  of  rising  precedes 
that  of  the  sun  by  an  ever  decreasing  in- 
terval until  finally  the  crescent  disappears 
from  view  in  the  eastern  sky ; the  next  day 
we  see  no  crescent  either  in  the  eastern  or 
western  skies  the  moon  is  once  more  in 
conjunction  with  the  sun  and  “new.”  One 
revolution  of  the  moon  about  the  earth 
has  been  completed  and  a day  or  so  later 
we  may  look  for  a new  crescent  moon  in 
the  western  sky  after  sunset. 


TURN 


DIX 


THAT’S  the  quickest  way  to  learn 
how  much  vital  information  it 
contains.  But  only  constant  use  will 
teach  you  the  full  value  of  theSTARRETT 
Data  Book  For  Machinists. 

Experts  selected  its  tables  and  formulas 
to  meet  the  requirements  of  practical 


machinists.  Useless  matter  has  been 


NO  MORE  SPARK  PLUG  OR  CARBON  TROUBLES 

When  You  Use 
The  A Isop  -All-  Spark 

Saves  the  replacing  of 
Spark  Plugs 

and  ELIMINATES  CARBON 

Controlled  from  Dial  on  Dashboard. 

Gives'^Your  Car  Greater  Power — Prevents  Miss-fires. 

Cost  complete  with  MONEY-BACK  GUARANTEE,  $7.50 

Saves  gas,  battery  and  starter.  You  cannot  afford  to  be  without  it. 

WRITE  FOR  OUR  GOVERNMENT  TESTS 

Some  of  our  satisfied  users  write: — 

“I  like  this  DEVICE  fine!  I filled  the  spark  plugs  with  grease  and  the  grease 
was  burned  out  in  fine  shape.  I used  plugs  with  broken  porcelains  and  they 
fired  just  as  good  as  new  ones  with  YOUR  DEVICE  on  my  car.” 

ALL-SPARK  IGNITION  CO.,  Inc. 

13-X  Water  Street  New  York,  N.  Y. 


For  the  Machinist  Appren~ 
tiee  Vol.  J ofi  the  Slarrett 
Books  ia  invaticahlc.  It 
deals  with  how  to  use  tools 
and  is  an  instruction  rather  ] 
than  a reference  hook. 


eliminated,  with  the  result  that  each 
of  its  180  pages  will  aid  you  to  solve 
some  specific  problem.  It  is  the  logical 
sequel  to  the  Starrett  Book  for  Ma- 
chinists' Apprentices,  now  in  its  fourth 
edition.- 

180  pages,  bound  in  red  Atholeather. 
Numerous  tables  and  diagrams.  Size 
4|  X 7.  Price  75  cents. 

THE  L.  S.  STARRETT  CO. 

The  ff^or/J*s  Greatest  Tco/maiert 
Alaoujacfurert  of  Mack  Sa'ivi  Unexcelled 
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OH  BOY!  SOME 

Surprise  the  BuUch — Have  a Barrel  O’.  Fun 

Own  a Genuine  Moving  Picture  Machine 

Here’s  what  you’ve  always  wanted— a genuine  MOVING  PIC- 
TURE MACHINE— a machine  that  uses  STANDARD  FILM— like 
the  Big  theatres  show — at  a price  you  can  easily  afford  to  pay.  This  is  the  BIG  opportunity — 
don’t  MISS  it.  Read  every  word,  then  act  quick.  Three  swell  models  to  select  from.  Each  the 
best  of  its  kind.  All  REAL  moving  picture  machines — not  toys  or  magic  lanterns,  but  REAL 
Movie  Machines,  that  show  the  pictures  on  the  screen.  The  Films  are  supplied  to  us  by  the 
leading  Aim  companies  in  America,  and  the  sublects  include  all  the  LEADING  actors  and 
actresses  that  you  see  and  admire  in  all  the  big  theatres.  The 
"feliers”  and  girls  and  the  grown-ups,  too,  will  sit  spellbound, 
or  roar, with  laughter  at  the  wonderful,  lifelike,  real  movies 
you  can  show  them. 

Three-Reel  Cinematograph 

Here  Is  an  astonishing  inirgain.  Our  latest  Model  Clnematograpli  la  a wlilrUvlnd 
value.  At  the  price  It  has  everything  heat  you  ever  heanl  of.  Here  is  a genuine 
Moving  Picture  Machine,  made  entirely  of  metal,  solidly  constructed,  and  put  to^^ 
gether  by  expert  \vorl<men,  that  you  can  buy  at  a price  ttiat  will  simply  astound  you. 
it  comes  equippetl  with  a SAFIOTY  CARBIDE  Gas  Generator,  and  can  be  used  to 
ebow  moving  pictures  anywliere.  The  meciianlsm  is  so  simple  it  can  be  operated  by 
anyone.  The  greatest  value  in  a Genuine  Moving 
Picture  Machine  ever  offered  at  the  price.  Think 
of  it!  A genuine  Moving  Picture  Machine,  using 
STANDARD  FXJLMS.  shipped  by  express,  charges 
1 collect,  with  3 REELS  FREE,  for  ONLY  $3.00: 

DrlftA  " or -.slilDDRd  by  parcel  post  to  any  address  in  the 

ri  IlfC  I world  prepaid  for  $3.25. 

New  Model  Movie  Machine 

Your  Choice  of  Gas  or  Electric  Light 

Tills  is  a beautiful,  high-class  Moving  Picture  Machine.  Made  of  sheet  Iron  with  wood 
base.  Finished  in  hlacU  or  liattleship  grey  with  liandsiMiic  red  stripe  trimmings.  Solid  and 
substantial  construction.  Size  12x7*/4v5»^  In.  Uses  ST-ANDARD  FIIJH  same  as  the  blK 
machine.^,  TWO  TYPES — Electric  and  Gas.  The  electric  machine  is  equipped  with  plug 
and  cord  complete,  ready  to  attach  to  any 

electric  light  socket.  Gas  machine  has  its  own  > 

generator  and  makes  Its  own  light.  The  gas  i rflCft 

macldne  can  he  used  anywhere  and  will  he  J xvw 

sent  unless  electric  type  machine  is  specially  / CIO  HH 

ordered.  Sent  securely  packerl  in  special  ship-  I 

ping  case  with  full  instructions,  ftlm.  supply  of  /BjsSjr  9 . 

show  tlclsets.  etc.,  for  $7.50.  by  express,  or  IBI  Bl  fl  A 

$8.00  if  sent  by  prepaid  jiarcel  post.  U ^ 


Keystone  Moviegraph 

Moving  Picture  and  Magic  Lantern  Combined 


A regular  beauty,  all  complete,  ready  for  you 
to  use  the  minute  tt  arrives.  Hang  up  a sheet,  pul  on  a reel,  turn  the  crank,  and 
you're  off.  TImt’s  all  there  is  to  it.  Made  of  metal  tliroughout.  with  heavy  base  cast- 
ing. Finely  adjusted  mechanism,  easily  operated.  Electric  model  only:  simply  screw  in 
plug  to  your  electric  light  socket  and  you  are  all  ready  for  an,^exhiblt.  Equipped  to  show 
slides  as  well  as  Real  Moving  Pictures — just  like  tlie  big  roaclilnes.  12x9^x6  hr. 
Comes  with  3 EXTRA  LONG  STANDARD  SIZED  FILMS.  3 FINE  LANTERN  r LIDES, 
and  admission  tickets — all  FREE.  A macldne  you  will  he  prouil  of.  You  can  have 
endless  fun  and  amusement,  and  MAKI'i  MONEY  wllli  It.  Sent  by  exi)res9.  with  full 
Instructions  and  extra  long  cord  and  plug,  securely  packed,  for  $12. OU;  or  by  parcel 
post,  to  any  address  in  the  world,  for  75c  extra. 


No.  2 Rewind  Model 

Largest  and  Most  Powerful  Model 

This  Is  the  No.  2 Rewind  Model,  with 
equipment  for  unwinding  and  rewinding 
100  to  200  feet  of  film.  The  size  of  the 
machine  is  6%  x 14  x 19  inches.  It  is  . 

constructed  on  a wooden  base  6%  x 11%  inches,  which  will  not  scratch  the  fur* 
niture.  Electric  model  only.  It  operates  from  any  electric  ligliting  circuit.  All  you 
have  to  do  is  to  screw  in  plug  to  any  electric  light  socket.  It  has  a regulator  so 
that  different  sized  lamps  may  be  used — electric  socket,  plug  and  six  feet  electric 
lamp  wire  cord,  and  nickelled  reflector.  Also  sliows  magic  Untern  slides.  With 
this  machine  we  furnish  a can  of  100  feet  of  film,  three  American-made  Lantern 
Slides — subjects  of  which  are  Wilson.  Pershing.  Aeroplanes,  Boy  Scouts.  Charlie 
Chaplin.  Jiggs.  Comics,  etc..  100  Theatre  Tickets,  guarantee,  and  full  directions. 
PRICE  $20.00,  shipped  by  Express,  or  by  prepaid  parcel  post  to  any  address  tn  tho 
world  for  $1.00  extra. 

Extra  Films 

EXTRA  FILMS.  For  all  our  Machines.  Big  variety  of  subjects.  Including  lead* 
ing  and  best  known  movie  actors  and  actresses.  Standard  size.  Short  Reels,  Price 
15  cents  each.  Extra  Long  (5  feet).  Price  3 for  $1.00.  Special  100-feet  reels  $2.50 
each.  CHARLIE  CHAPLIN  FILMS.  25c  each;  5-foot  lengths,  60c  each.  Airpostoald. 

LANTERN  SLIDES  for  Keystone  Moviegraph,  American  made,  6 for  75  cents. 
**U'MAK>EM'*  SLIDES.  A fecial  slide  for  use  with  the  $12.00  and  $20.00 
machine  or  anv  other  machine  with  L&ntern  Slide  eouipment,  for  showing  on  the 

JOHNSON  SMITH  & CO.,  Dept.  P.M.36  3224  N.  HALSTED  ST.,  CHICAGO 
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r^^^lLEARN  TELEGRAPH 

^-ZrnMORSf  AND  WIRELESS-—-.- 


TBAOH  YOURSELPf 


In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter,  THE  0MN16RAPH. 
Sends  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would,  j 

Adopted  by  U.  Gev'ti  4 styleai  Caialeona  fraai 


OMNIGRAPH 

26  L Cortlandt  St. 


MFC.  CO. 

New  York 


LITTLE  GIANT  DRILL  PRESS 

"Just  the  thing  for  small  shop 
and  experimental  work.  Me- 
chanically right  and  well  made. 
Size  0 to  J " drill.  Weight  22  Ibs. 
Price  $1.5,00, 

Send  for  circular 

SYPHER  MFG.  CO. 

Dept.  “C”  Toledo,  Ohio 


DETAFNESS  IS  MISFRY 

I know  because  I was  Deaf  arid  had  Head  Noises 
for  over  30  years.  My  invisible  Antiseptic  Ear 
Drums  restored  my  hearing  and  stopped  Head 
^Noises,  and  will  do  it  for  you.  They  are  Tiny 
Megaphones.  Cannot  be  seen  when  worn.  Epw- 
^litive  when  Deafness  is  caused  by  Catarrh  or  by 
Perforated,  Partially  or  Wholly  Destroyed  Natural 
Drums.  Easy  to  put  in,  easy  to  take  out.  Are 
"Unseen  Comforts."  Inexpensive.  Write  for 
Booklet  and  my  sworn  statement  of  how  I recov- 
ered my  hearing. 

A.  O.  LEONARD 
Suite  369,  70  5th  Avenue  — New  York  City 


I By  JOSEPH  H.  KRAUS 

I {Continued  from  page  964) 
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namely,  that  of  blowing  permanent  soap 
bubbles. 

Blowing  Permanent  Soap  Bubbles 

The  liquid  for  the  next  experiment  will 
have  to  be  made  up  in  more  or  less  of  a 


WIRE  SPIRAL  AND 
STRAIGHT  WIRt 
IMMERSED  IN 
PERMANENT  BUSSbE 
50L0TIDN  . 


Two  Wire  Frames,  as  They  Appear  When , Re- 
moved from  the  Permanent  Bubble  Solution. 
These  Frames  May  Be  Inserted  into  a Stand 
Preferably  Made  from  a Cork  Stopper  and  Can 
Then  Be  Put  into  a Curio  Cabinet  or  a Labora- 
tory Show-Case  and  Preserved  for  Future  Use. 


haphazard  manner  as  different  soaps  and 
different  constituents  cause  different  effects. 
The  ingredients- are  readily  obtained  from 
any  pharmacist. . About  six  ounces  of  ace- 
tone is  placed  in  a bottle  to  which  is  added 
enough  celluloid  film  to  make  the  solution 
quite  thick.  To  a similar  quantity  of  ace- 
tone, about  one  ounce  of  powdered  Ivory 
Soap  is  added.  This  soap  has  been  found 
to  be  very  satisfactory.  The  solutions  are 
allowed  to  stand  for  36  to  48  hours. 

These  solutions  are  then  mixed  together 
until  of  such  a consistency  that  they  can 
be  blown  with  an- ordinary  clay  pipe  in  the 
same  manner  as  soap  bubbles,  a bubble 
about  four  inches  in  diameter  being  the 
maximum  size  produced. 

The  ends  of  the  pipes  are  then  stopt  up 
with  a wooden  plug  or  with  wax  and  the 
stems  inserted  into  racks.  It  will  be  found 
that  after  allowing,  them  to  remain  this 
way  for  twenty-four  to  thirty-six  hours,  a 
quick  snap  of  the  pipe  will  separate  the 
bubble  and  the  same  can  be  caught  upon  a 
stretched  cotton  sheet. 

Thereupon,  the  bubbles  can  be  built  into 
all  sorts  of  fantastic  forms.  Houses  can 
be  erected,  bridges  built,  and  castles  per- 
manently made  as  shown  in  the  illustration 
of  the  “bubble  castle”  herewith.  In  order 
to  do  this  with  a marked  degree  of  success, 
so  that  if  the  castle  or  the  object  built 
is  to  be  moved,  and  not  to  break,  it  will  be 
necessary  to  moisten  the  point  of  contact 
between  two  or  more  soap  bubbles  with 


WIRE  CiRCUe 


SEALINa  A 6UBBLE 


Above  Is  Shown  a Film,  Made  as  in  the  First 
Experiment,  Floating  on  the  Surface  of  Water  in 
a Transparent  Container,  Note  How  the  Wire 
Circle  Is  Bent  to  Facilitate  the  Removal  of  the 
Film  Intact.  One  Single  Drop  of  the  Solution 
Forms  a Film  Whose  Diameter  Is  About  6 Inches. 
A Similar  Method  Is  Used  in  Sealing  the  Bubbles. 
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“The  Baby”  Revolver 


Hammertess 

A Handsome  and  Most  effective  Weapon.  Measures  but  4'/4 
Inches  Long.  Takes  Regular  .22  Calibre  Cartridges 
The  new  B«by  Ooifbl*  ActtonHammerleM  Re* 

eolver  has  been  produced  to  meet  the  ever 
Increasinff  demand  for  a revolver  that  would  ( 
combine  email  aize  and  lieht  weifrht  with  tb 
essential  featuree  of  Efflclanev  and  Pracil^ 
ability.  It  ie  Bmall  in  size^  yet  is 
' laetfeativeand  eerviceable 


$050 


ne  the  n 

you  con  buy.  

bavea  revolver  and  should  know 
bow  to  use  it.  and  there  is  n 
safer  or  better  one  made  th.'i.. 
this,  A crreaC  feature  iaits  rafety  action 
that  suards  asainat  accidental  die- 


> illustration  c 


operation  of  the  chargins  mechanism  is  extremely  lapid  and  absolutely  reliable; 
eix  well  aimed  shots  can  be  fired  in  oa  many  seconds.  The  revolver  is  very  well 
constructed,  with  finest  nickel  plated  Huted  barrel  of  cylinder,  and  it  weighs  only 
4K  ounces.  The  pMct  ol  Ihe  Babr  Rstolvei  is  only  $8.60  tent  by  mail,  p.pil.  lo  any  address. 

JOHNSON  SMITH  & CO.,  Dept.  PM36.  2224  N.  Halsled  Sheet.  CHICAGO 
«£ilIS  WANTED 


Extra  Blades,  Sc 

SAFETY  HAIR  CUTTER 

velous  Invention.  Cuts  the  hair’any  desired  lengili. 
short  or  lon^^.  Does  the  job  as  nicely  before  your  oivn 
mirror.  Vou  can  cut  the  children's  liair  at  home  in  a jiffy 

Can  be  used  as  an  ordinary  razor  to  ehava  the  face  or  finish  around  temple  or 
neck.  Sharpened  like  any  razor.  Savea  ita  cost  first  time  used  3 for  IS  cents 

JOHNSON  SMITH  &.CO.,  Dept.  PM  36.  3224  N.  Halsled  Street,  CHICAGO 

INVISIBLE  INK  |VANiSHING  INK 

The  most  confidential 
fnessBfret  can  be  writ* 
ten  with  this  Ink,  for 
Che  writing  MAKES  NO 
MARK.  Ca 
unless  you  L 
‘et.  Invalna 


liltl 

will  enabfe  you 
y sweet  music  that  some* 
: resembles  a flute.  There  is  no 
fingering,  end  once  you  have  mastered 
ft  you  can  nlay  ail  kinds  of  music  with 
facility  and  ease.  When  played  ae  an 
accompaniment  lo  a piano  or  any  other 
nt.  the  ciTcrt  is  at 
surprising.  25c  ppd. 


ical  I 


Quaint 
and  Novel 
Design 

A VERY  striking  nnd  urtcom* 
mon  ring,  tyilver  tinish,  skull 
mul  ci'ossbone  rlesign,  with  two 
hrillinnt,  flushtag  geme  spark- 
ling out  of  the  eyes.  Said  by  many 
to  bring  Good  Luck  to  the  wearer, 
hence  Its  name.  Good  Luck  Ring. 
Very  unique  ring  that  you  will  lake 
a pride  in  wearing.  ONLY  2S  CENTS. 


JOHNSON  SMITH  & CO.,  . Dept.  PM36.  3224  North  Halsled  Streel.  CHICAGO 

immaTncrigyrtiB 

Make  Your  Watches,  Clacks,  Etc., 


. _ ..  perfectly  visible 

In  the  dark.  THE  DARKER  THE  NIGHT,  THE  MORE  BRILLIANT  IT  SHINES.  Quite 
•imple  lo  use.  Anyone— you  ran  do  it.  A hltl<.  onnllpn  in  the  dial  of  vour 
atch  or  clock  will  enable 
itch  plates  o( 


biitloi 

other  articles  . . . 

Small  bottle,  price  25e 


Mystic  Skeleton 

‘ 1 oc  ij  pd. 


to  tell  the  time  by  night.  You  can  cnat  the  push 
jr  electric  lighla.  march  boxea.  ar>|nnnumerabte 

. SOc  and  $1  postpaid.  Johnson  Smith  & Co. 


Serpent's  Eggs 

When 


Box  - 

lit  with  a match, 

cme^^radiially  hatch 


per  boa.  15c  ppd. 

JOHNSON  SMITH  & CO.,  Dept.  PM36. 3224  Norih  Halsled  Street,  CHICAGO 

All  the  Latest  Surprising  and  Joke  Novelties 

• — f Luminous  Skull  . . .1.  . . , 2Se 

Held  Glasses  .......  110.00 

3. drawer  Telescope . , $1.76 

Invisible  Ink  (secret  wridngl  . 2Se 

ir-...!.!......  I..U  -F  — • 


Book  on  Boxin 


6 ^e 
rr’sCaa 


35c 
10c 

. . . 7Cc 

Conjurer'sCaskctof  bfagirrTcicks  7Sc 

Watch  Camera $3.60 

Films  for  Watch  Camera  . . . 35c 
Exploding  Cigarettes,  box  . . . SOe 

Weather  Cottage 8150 

Seebackroacopo  (ace  behirrd  you!  2Sc 
Amateur  Electrician  Book  . , . 16e 
Firecrackers  (Express  only) 

lOpktsfor  $1.00 


Liar's  License  . . , i.  . . I5c 

Fish  Lure  (catches  fish)  L . . , 25e 
Moving  Picture  Machines  .... 

. $3.00.  87:50  and  812.00 


Stage  Money.  50  bills  .....  25c 

False  Mustache . lOc 

InkIcBS  Pen.  writes  withi  water  . l£c 
Exploding  Fountain  Peni , ....  SOc 
X-Ray  Novelty  iSe 


lOHNSON  SMITH  a CO..  Dwt.  (M3S.  S224  Kiiilb  HiliM  SlRaj,  CHICAGO 


Build  Your  Own 

PHONOGRAPH 


irs  EASY  WITH  OUR  HELP,^^  SAVE 

A few  hours  interesting  work  HVFR 

over  half  and  gives  you  s machine  ” 7Q 

suit  your  ideas.  We  furnish  , 
motors,  tone  arms,  case 
blue  prints  and  full  instmictions 
Plays  any  record.  Make  fine 
profit  building  phonographs  for 
your  friends. 

Write  today  fST  our  CDCC 
Blue  print  offer.  r It  C C 

wanted  for  ChoraL 
King  PbonosTaphfl 

Choraleou  Fhonograph  Co. 

J21  3rd  St.,  Elkhart.  Ind, 


FREE  THIS  BLUE  BIRD  WAl 

SET  is  given  to  you 
selling  only  40  pa 
“Quality  Brand  G 
den  Seeds”  at  10c. 
packet.  Order  tod 
Send  No  Money. 
Trust  You.  When  s 
return  ^4.00  collec" 
and  the  Water  Set  is  yours.  Cash  commission  if  j 
ferred.  Many  other  valuable  presents. 

Catalogue  with  order. 

NATIONAL  SEED  CO  , Dept.  126,  LANCASTER.  PA 
]*Hello  There  Bill!* 

’*Say,  your  voice  Is  clear 


{2  Now! 

»■ 


^ , ytp.ui  voit.t;  j3  Clear  as  a d 

Since  I put  this  New  Standard  Earpl 
on  my  phon^  every  word  is  distinct 
powerful.  Even  a whisper  Is  audibh 
and  you  know  my  hearing  was  n« 
very  good.  If  you  want  real  ‘teleph 
comfort’  get  a 

“THERAPHONE” 

earpiece  today.  You  can  put  It  on  in  a n 
ute  and  say  ‘goodbye’  to  delay  and  grrou 
rrevents  mistakes,  conserves  energy,  sa 
time  and  money.  It's  only  S2 — Satlsfaci 
Guaranteed.  ” 

the  evolution  phone  CO.,  Inc. 
48C  Greenwich  Avenue,  New  York  C 


a very  little  of  either  of  the  solutions  just 
mentioned ; either  with  the  amyl  acetate  and 
celluloid  solution  or  with  the  acetone-cel- 
luloid solution. 

Coloring  the  Bubbles 

In  this  manner,  the  bubbles  will  last  in- 
tact for  upwards  of  three  years.  Another 
very  pleasing  and  interesting  combination 
is  to  color  some  of  these  with  soluble 
analine  dyes.  These  dyes  if  delicately 
handled  will  give  a very  faint  predomin- 
ating color  characteristic  of  the  bubble, 
and  if  an  ordinary  electric  lamp  is  placed 
back  of  a castle  built  in  this  manner,  very 
wonderful  effects  will  be  produced. 

It  will  well  repay  any  experimenter  to 
delve  into  such  an  interesting  phase  of  bub- 
ble-blowing. 

These  bubbles  can  be  blown  and  then 
filled  with  hydrogen,  when  they  will  make 
ascents  to  great  heights.  A film  produced 
as  in  experiment  one,  can  be  used  to  cover 
the  aperture  left  by  the  pipe.  In  order  to 
close  this  hole,  it  will  be  only  necessary' 
to  float  a film  on  the  surface  of  some  water 
and  rest  the  bubble  on  the  film  lightly,  a 
short  time  after  it  is  produced. 

Upon  removing  the  bubble  the  aperture 
will  be  found  to  be  completely  closed. 

Wire  frames  of  various  shapes,  the  one 
condition  of  their  construction  being  that 
they  must  be  closed  into  loops  or  other 


A Triangular  Frame  Immersed  in  the  Solution  of 
Experiment  (Two)  Shows  How  Peculiarly  the 
Film  Shapes  Itself  So  That  the  Three  Films  Meet 
Each  at  an  Equal  Angle.  Any  Sort  of  a Closed 
Loop  Which  May  Be  Devised  by  the  Experi- 
menter Can  Be  Dipped  into  the  Solution  and  Re- 
moved Whereupon  if  Allowed  to  Dry  It  Will  Give 
a Permanent  Article  of  Considerable  Beauty. 
jThese  Frames  after  Standing  for  About  One 
Week  Develop  Remarkable  Colorations.  They 
May  at  the  Same  Time  Be  Colored  by  an  Analine 
Dye  after  Which  They  Assume  a Predominant 
Color  Characteristic. 


form,  if  immersed  in  a bubble  solution,  give 
very  beautiful  effects,  developing  all  sorts 
of  surfaces.  The  shape  of  the  surfaces  is 
based  on  the  general  law  that  the  film  will 
endeavor  to  take  the  shape  of  smallest 
area.  In  the  illustrations,  several  such  loops 
are  shown  filled  with  film  and  the  experi- 
menter will  have  plenty  of  chances  to 
exercise  his  ingenuity  in  producing  dif- 
ferent shapes  of  frames.  The  frames  may 
be  made  about  an  inch  long  on  the  straight 
sides.  Of  course,  some  may  not  be  bounded 
by  straight  sides,  but  the  above  gives  a gen- 
eral idea  of  about  how  large  they  may  be. 
They  may  be  preserved  when  filled  with 
film  for  an  indefinite  period. 


CORRECTION  NOTICE 

On  page  752  of  the  November  issue,  a 
mistake  was  made  in  the  cut  of  the  “Auto- 
matic Temperature  Indicator.’’  The  wire 
from  the  upper  end  of  the  battery'  should 
connect  to  the  top  of  the  set  of  resistance 
coils,  instead  of  to  the  bottom. 


Learn 

taiectricity 

in  you  own  home  with 

Real  Electrical  Devices 

Here  is  a new  way  to  learn  the 
highly  paid  profession  of  electricity. 
You  study  with  and  work  on  lab- 
oratory unit  boards  right  in  your  home 
in  your  spare, time  just  as  if  you  were  here 
in  this  big,  world-renowned  school  with 
its  wonderful  equipment.  Thus  you  gain 
a complete,  practical  knowledge  and  ex- 
perience in  less  time  with  less  effort  than 
with  the  older  methods  of  instruction. 

Electrical  Apparatus 
For  Home  Experiments 

Wonderful,  cleverly  constructed  units  of  electrical 
apparatus  are  supplied  to  each  studeut  while  learn- 
ing These  home  laboratories  are  not  toys,  but 
life  size,  expensive  instruments  and  devices  which 
the  electrical  expert  meets  with  in  everyday  work 
In  this  way  you  gain  thorough,  practical,  electrical 
education  at  home.  Thorough,  yet  simple,  tests 
enable  you  to  work  out  problems  on  your  instru- 
ment boards.  You  receive  the  theory  as  well  as 
the  practice  of  electrical  application,  which  in  a 
short  time  will  enable  you  to  step  into  a highly 
paid  electrical  position. 

Big  Field — Big  Pay 

The  opportunity  for  the  well  trained,  electrical 
man  is  practically  unlimited  Billions  of  dollars 
are  invested  in  this  great  industry  Thousands  of 
men  are  employed  in  it,  but  the  demand  today  is 
for  men  who  are  trained  specialists.  These  men 
command  handsome  salaries — ^^2,500  to  $6,000  and 
up  to  $10,000  a year  and  more.  You  can  easily 
get  into  this  fascinating,  highly  paid  field  of  work 
through  our  thorough  method  of  instruction  and 
the  electrical  apparatus  that  is  sent  to  you  for 
home  study. 


Write  Now  for  Big 
Free  Book 


Send  the  coupon  today 
for  full  details  on  our 
laboratory  unit  meihod 
of  home  study  and  information  regarding 
consultation  privileges,  our  free  employment  bureau 
and  other  special  services 

Mail  the  coupon,  now,  and  begin  immediately. 

Extension  Division 


CGHCDLof  ENGINEERING 

^ of  Milwaukee  W 

Dept.  S.  16  373  Broadway,  Milwaukee,  Wie. 


Extension  Division, 

School  of  Engineering  of  Milwaukee, 

Dept.  S.  16,  373  Broadway,  Milwaukee,  Wia. 


Please  send  your  free  catalog  and  details  of  your  laboratory 
unit  method  of  home  study  In  Practical  Electricity.  Thla 
request  obligates  me  In  no  way. 


Name 


Adresa 


Town State 

Age Education  . . 
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Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
Start  with  spiendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  29  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S,  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn’t  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a success- 
ful career.  This  is  your  chance.  Don’t  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 


— . OOT  HKNK  ■ ““ 


IHTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6176-B,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  I mark  X, 


ELEGTRIOAL  ENGINEER 

Q 

Electrician 

Electric  Wiring 

Electric  Lighting 

Electric  Car  Running 

Heavy  Electric  Traction 

C 

Electrical  Draftsman 

[2 

” 

Eleotrlo  Uaohine  Designer 

r 

Telegraph  Expert 

U 

Practical  Telephony 

c 

MECIIANIOIL  ENGINEER 

Mechanical  Draftsman 

n 

Ship  Draftsman 

Q 

Machine  Shop  Practice 

r 

Toolmaker 

r 

Gas  Engineer 

p 

CIVIL  ENGINEER 

c 

Surveying  and  Mapping 

P 

MINE  FOREM’NORENG'R 

p 

ARCHITECT 

P 

Areblteetaral  Draftsman 

P 

PLUMBING  AND  HEATING 

P 

Sheet  Metal  Worker 

L 

" 

Navigator 

c 

OHEUIOAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
RVSINESS  UANAOEUEN'r 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  Typlit 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overieer  or  Snpt. 
AGRICULTURE  iQ  Spanltb 
FonItryRsliIng  IQ  Freoeh 
Antomobllea  1^  Italian 


Momft  — 

Present 

7-20-10 

Street 

State 

THE  MIDGET  *‘FIVE-IN-ONE*’ SLIDE  RULE 

Is  a combination  Mannheim,  Los*Log. 
Add  and  Subtract,  Polyphase  ana 
Binary  Slide  Rule.  It  will  instantly  add. 
subtract,  multiply  and  divide  any  com- 
bination involvinj?  whole  numbers,  frac- 
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thru  a differential 'or- equalizing  gear.  Those 
desiring  to  build  a machine  of  this  type 
can  probably  secure  a differential  gear  and 
rear  axle  from  the  builders  of  low-priced 
automobiles,  or  possibly  from  second-hand 
dealers,  or  a local  garage  who  may  have 
an  old  one  at  hand,  discarded  from  a worn- 
out  machine. 

The  next  interesting  subject  in  the  de- 
velopment of  a differential-less  automobile 
is  that  shown  at  Fig.  E.  This  is  what  we 
might  term  a “lop-sided”  or  unsymmetrical 
tricycle  design.  It  involves  the  exact  prin- 
ciple used  by  thousands  of  motorcyclists 
today,  when  they  attach  a side-car  to  their 
machine.  Here,  the  motive  power,  whether 
derived  from  an  electric  motor  or  gasoline 
engine,  is  applied  to  one  rear  wheel,  the 
steering  being  taken  care  of  by  the  forward 
wheel.  This  principle  is  not  efficient  or  at 
all  desirable  in  a large  vehicle,  even  in  a 
lightweight  automobile  of  the  usual  type, 
such  as  a Ford.  For  small  motor  vehicles 
or  motorcycles  of  this  weight,  however,  it 
serves  its  purpose  admirably,  as  any  motor- 
cyclist can  affirm. 

Going  this  idea  one  better,  we  give  the 
sixth  arrangement  suggested  at  Fig.  F, 
which  has  been  used  now  and  then  by  build- 
ers of  small  automobiles  and  which  over- 
comes the  difficulty  of  procuring  a differ- 
ential gear.  Here  the  four  wheels  are  run 
loosely  on  the  axles  and  the  power  is  ap- 
plied by  chain,  belt  or  gearing  to  only  one 
of  the  rear  wheels  in  the  manner  shown. 
This  method  of  driving  a four-wheeled 
vehicle  causes  considerable  abnormal  wear 
and  tear  on  the  single  driving  wheel  to 
which  the  engine  power  is  applied,  but  as 
some  wag  has  remarked,  “We  can’t  have 
everything !” 

Building  a Small  Motor  Tricycle  For 
One  or  Two  Passengers 

Having  discust  the  important  principles 
as  to  how  we  are  going  to  drive  such  a 
small  motor  vehicle  as  we  are  now  con- 
sidering, we  might  as  well  follow  the  trend 
of  European  development  and  select  the 
efficient  forms  of  small  motor  cars,  re- 
quiring no  differential  or  other  complex 
machinery  for  their  operation. 

A suggestion  for  a home-made  wood  or 
metal  body  is  given  in  the  illustration  at 
Fig.  2-A.  The  dimensions  are  not  given  as 
the  builder  will  invariably  make  this  some- 
what to  suit  himself,  keeping  in  mind,  of 
course,  the  vital  point  that  the  weight  must 
be  kept  down  to  the  lowest  possible  limit. 

The  iron  frame  forming  the  chassis  for 
this  three-wheel  auto  may  be  formed  of  a 
substantial  size  of  angle  iron,  channel  iron 
or  plain  flat  iron  bar,  but  either  of  the 
first  two  mentioned  are  much  more  pref- 
erable owing  to  their  rigidity  and  resistance 
to  bending  stresses.  The  vehicle  should  be 
fitted  with  two  medium  size  auto  head- 
lights either  of  the  gas  or  electric  types, 
as  well  as  a tail  light.  The  two  license 
number  plates  are  placed  Ott  the  front  and 
rear  of  the  machine  in  the  usual  manner. 

Fig.  2-B  shows  several  suggestions  for 
building  the  suspension  springs  between  the 
axle  and  forward  wheel  and  the  frame. 
The  Smith  motor-wheel  is  particularly  well 
adapted  to  the  design  which  the  writer  has 
here  worked  out,  and  illustrated  at  Figs. 
2-A,  2-B  and  2-C.  The  steering  is  con- 
trolled by  swinging  the  long  handle  from 
right  to  left,  the  same  as  featured  in  some 
of  the  British  and  other  European  machines 
of  this  identical  type,  and  which  have  been 
built  by  the  thousands,  and  should  there- 
_ (Continued  on  page.  1029) 
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How  to  Advertise  am  Imvemtiom* 


The  preferred  way  of  advertising  an  oid  further  risk  of  having  to  sell  for  less, 
invention  depends  entirely  upon  what 


disposition  the  inventor  wishes  to 
make  of  his  proposition. 

If  it  is  desired  to  sell  outright,  on  royalty 
or  to  form  a company  to  manufacture  and 
market  it,  the  copy  of  the  advertisement 
must  be  written  accordingly  to  appeal  to  the 
class  wanted.  The  advertisement  written 
to  interest  the  cash  buyer  probably  would 
fail  to  attract  the  investor  or  manufacturer 
royalty  basis.  The  copy  must  be 


This  can  be  done  with  careful  study  of  bus- 
iness dealings,  also  of  human  nature.  The 
close  observer  will  soon  notice  that  the 
average  buyer  has  his  mind  pretty  well 
made  up  on  the  purchase  price  he  can 
afford  to  pay  when  he  investigates  it. 

The  scheme  is  to  draw  the  top  offer  from 
the  buyer  before  quoting  him  the  final 
price.  This  is  possible  by  asking  for  bids 
and  holding  off  quotations  until  absolutely 
necessary  to  close  the  deal.  Something  in 


written  with  its  particular  appeal  to  obtain  this  manner  should  prove  effective : 


the  desired  results. 

The  reason  most  inventors  fail  to  profit 
by  their  ideas  can  be  plainly  seen  after  a 
little  consideration  of  examples  proving  the 
point. 

Few,  and  they  are  the  successful  ones, 
know  how  to  place  their  inventions  before 
the  proper  parties  to  effect  a profitable 
sale.  The  analysis  of  the  inventor  himself 
easily  explains  this  peculiar  fact.  Ninety 
per  cent  are  either  mechanics  or  average 
persons  with  a mechanical  turn  of  mind 
having  no  business  nor  selling  ability,  which 
is  invaluable  in  disposing  of  improve- 
ments. 

Lacking  in  knowledge  of  how  to  sell,  the 
inventor  is  easily  irhposed  upon  by  those 
who  know  the  selling  art.  Therefore,  it 
becomes  the  purpose  of  this  article  to  im- 
part a portion  of  this  knowledge  so  that 
people  with  practical  ideas  may  succeed 
in  getting  their  just  deserts. 

For  example,  we  will  take  the  inventor 
wanting  a cash  price  for  his  improvement. 
He  seldom  knows  the  right  amount  to  ask 
because  his  inexperienced  vision  is  unable 
to  see  the  correct  commercial  possibilities 
and  realities  what  they  are. 

Instead  he  thinks  in  millions  when  more 
than  likely  five  thousand  dollars  would  be 
a good  price.  The  reason  for  this  mis- 
taken valuation  is  his  unfamiliarity  with 
commercial  propositions. 

Naturally  he  often  asks  a figure  far  be- 
yond the  ability  of  most  buyers,  altho  there 
have  been  a few  cases  that  I remember 
where  the  inventor  undervalued  his  patent 
when  he  probably  could  have  obtained 
more.  But  this  is  the  exception. 

It  is  true,  the  buyer  tries  to  pay  just  as 
little  as  possible,  but  he  usually  knows  the 
limit  on  the  upward  bid.  But  there  is 
no  limit  going  down,  for  the  nearer  he  can 
buy  a thing  for  nothing  the  more  he  has 
saved  and  the  happier  he  is. 

The  secret  for  the  inventor  is  to  know 
vyhen  the  buyer  has  reached  his  upward 
limit  and  clinch  the  deal  right  there  with- 

*No  queries  are  publisht  this  month  owing  to 
the  article  by. Mr.  Hobson.  _ ... 


The  Buyer:  “Well,  what  is  the  least  you 
will  take  for  your  patent  rights?” 

Inventor : “What  is  the  most  you  will 
pay.  I know  the  large  commercial  possi- 
bilities of  my  improvement  but  do  not 
know  your  circumstances.  You  tell  me 
how  much  you  will  give  and  I will  tell 
you  frankly  if  the  figure  is  acceptable.  As 
the  inventor  I feel  it  my  prerogative  to  have 
your  offer  first.” 

This  presentation  of  your  position  in  the 
matter  should  bring  him  out,  so  you  may 
be  able  to  learn  the  amount  he  has  in 
mind,  if  not,  then  as  a last  resort  make 
your  quotation  within  reasonable  limits  for 
both  parties. 

Of  course,  the  greatest  difficulty  inventors 
find  is  in  getting  their  improvements  before 
the  logical  buyers  to  whom  they  will  ap- 
peal for  purchase.  Experience  has  repeat- 
edly proven  advertising  to  be  most  effective 
as  the  medium  of  introduction.  But  a 
poorly  written  advertisement  holds  the 
same  relation  to  inefficient  selling  as  does 
the  inventor  without  knowledge  of  sales- 
manship. Both  must  have  the  punch  of  pre- 
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sentation,  interest,  information  and  convic- 
tion to  succeed  in  the  mission. 

The  inventor  who  knows  little  of  selling, 
knows  as  little  of  writing  advertising  copy, 
and  herein  lies  the  germ  of  failure  many 
people  become  inoculated  with  after  re- 
ceiving their  patents  and  trying  in  vain  to 
find  some  one  to  whom  they  can  sell  them 
profitably.  It  appears  to  me  the  main  rea- 
son for  this  discouragement  and  failure 
rests  in  their  inability  to  obtain  a means 
of  connection  between  themselves  and  the 
buyer.  With  a view  to  suggesting  three 
feasible  avenues  I submit  the  following 
advertisements  for  use  under  classified 
space  in  newspapers,  magazines  and  the  like. 
These  little  adlets  often  prove  more  ef- 
fective than  larger  display  type  and  cost 
very  much  less. 

The  first  one  is  written  to  appeal  to  the 
cash  buyer : 

“FINANCIAL  OPPORTUNITY” 

$10,000  Cash  will  buy  outright  recently 
patented  hardware  improvement  with 
large  demand  waiting  national  distribu- 
tion  to  make  a great  commercial  success. 
Parties  able  to  market  this  exceptional 
proposition  should  investigate  immediately. 
Address,  etc. 

This  one  is  for  the  royalty  buyer : 
“MANUFACTURER’S  ATTENTION” 

A reasonable  royalty  contract  will  secure 
exclusive  rights  to  my  new  improvement 
on  practical  hardware  necessity  just  pat- 
ented. The  large  commercial  possibilities 
of  this  exceptional  invention  will  be  seen 
immediately  upon  investigation.  For  in- 
formation, address,  etc. 

And  for  the  investor : 

“INVESTORS  WANTED” 

To  cooperate  profitably  with  inventor 
holding  valuable  Government  patent  rights 
on  novel  hardware  necessity  with  uni- 
versal demand  waiting  introduction.  An 
appeal  is  made  to  a limited  number  for 
the  purpose  of  raising  sufEicient  capital 
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was  not  markedly  different  when  this  had 
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fore  offer  no  objection  to  the  embryo 
motorist;  he  should  not  object  because  this 
design  doesn’t  seem  to  resemble  the  usual 
steering  wheel  control  found  on  practically 
all  American  autos.  But  for  those  who  pre- 
fer to  have  the  usual  and  ordinary  wheel 
control  and  gear  scheme,  this  feature  is 
shown  worked  out  in  Fig.  3,  in  conjunc- 
tion with  a special  type  of  tricycle  having 
an  engine  placed  under  a bonnet,  mounted 
just  ahead  of  the  dash. 

One  form  of  wiring,  suitable  for  this 
tricycle  is  shown  at  Fig.  2-C.  This  is 
adapted  for  use  with  a storage  battery 
which  may  be  charged  from  time  to  time. 

A Special  Independent  Type  of 
Tricycle 

Oftentimes  one  may  have  available  or 
might  be  in  a position  to  procure  reason- 
ably a small  one  or  two-horse-power  en- 
gine such  as  those  sold  for  doing  farm 
chores  and  general  utility  purposes,  which 
they  might  like  to  employ  for  driving  a 
small  auto  of  this  type. 

The  writer  has  worked  out  some  fea- 
tures, which  in  detail  will  be  subject  to 
some  additions,  particularly  as  to  bracing 
and  solidity  of  the  various  parts  which 
are  illustrated  in  Fig.  3,  suitable  for  the 
employment  of  an  independent  engine.  We 
remember  seeing  one  commercial  motor 
tricycle  which  had  an  engine  mounted  on 
top  of  the  vertical  shaft  over  the  front 
wheel,  high  in  the  air,  and  directly  in  front 
of  the  passenger’s  line  of  vision.  The  writer 
does  not  think  very  well  of  this  arrange- 
ment for  several  reasons,  and  does  not 
believe  that  the  reader  would  like  to  place 
a heavy  engine  in  such  a conspicuous  and 
awkward  position.  Figure  3 shows  a 
scheme  whereby  the  power  is  applied  from 
the  engine  to  the  front  wheel  thru  a sys- 
tem of  gearing,  at  the  same  time  permitting 
the  turning  of  the  front  wheel  on  its 
vertical  axis  so  as  to  readily  steer  the  auto. 
The  front  wheel  may  be  of  steel  or  of 
the  usual  wire  construction,  and  Fig.  3-A 
shows  a front  sectional  view  of  the  wheel 
mounted  on  its  journal  or  shaft,  arranged 
to  be  rigidly  secured  at  right  angles  to  the 
vertical  steering  shaft. 

A beveled  gear  (1)  is  secured  to  the 
front  wheel  and  is  driven  by  a beveled 
pinion  (2)  secured  to  the  hollow  steel 
shaft  (3),  which  revolves  freely  about  the 
vertical  shaft  proper  (4).  To  the  tipper 
end  of  the  hollow  shaft  (3)  is  secured  a 
second  beveled  pinion  (5),  driven  by  a 
third  pinion  (6).  Beveled  pinion  (6)  is 
secured  to  a horizontal  driving  shaft  (7). 
This  shaft  is  driven  by  the  clutch  (8)  which 
can  be  slid  into  contact  or  away  from  the 
revolving  worm  gear  (9).  The  clutch  is 
formed  in  the  manner  shown,  the  iron  disc 
(8)  with  its  Raybestos  or  Thermoid  (or 
leather)  covering  being  forced  into  contact 
with  the  flat  face  of  the  disc  secured  to 
worm  gear  (9),  thru  the  lever  and  foot 
pedal  arrangement  shown  in  full  detail  in 
drawing.  Fig.  3-D. 

Normally  the  foot  has  to  be  pushed  on 
the  pedal  to  keep  the  clutch  disengaged  as 
as  in  most  modern  motor  cars,  and  when 
the  foot  is  released,  the  clutch  is  cut  “in.” 
The  free  running  worm  gear  (9)  is  driven 
by  the  worm  (10)  secured  to  the  vertical 
driving  shaft  (11).  Shaft  (11)  is  revolved 
by  either  one  of  two  pinions  (12  or  13), 
and  here  is  where  the  drive  is  reversed, 
so  far  as  the  front  wheel  is  concerned. 
Either  pinion  (12  or  13)  may  be  put  in 
mesh  with  the  beveled  gear  (14)  mounted 
on  the  fly  wheel  (15)  of  the  engine. 
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tion  against  a man  older  than  yourself,  and 
a man  of  science  at  that?” 

“I  mean,  er,  that  it  doesn’t  seem  possi- 
ble,” Stammered  the  rattled  Billie. 

“Yes,  I’ll  admit  that  it  doesn’t  seem  pos- 
sible,” replied  the  professor,  “but  remember, 
young  man,  that  I have  been  a student  for 
years,  and  you  a clerical  laborer.  You  add 
up' figures,  while  I use  my  brains  to  search 
out  the  mysteries  of  life.  I will  prove  my 
statement  to  your  satisfaction.  I will  show 
you  with  this  cat.” 

The  professor  picked  up  a glass  medicine 
dropper  and  carefully  measured  out  two 
drops  of  the  green  liquid. 

“Get  me  a dish  of  milk,”  he  said  to 
Marie.  The  milk  was  brought  and  the 
professor  placed  the  two  drops  in  it.  He 
woke  up  the  cat,  who  stretched  himself 
and  glared  about  him.  The  milk  was  placed 
before  him,  and  he  started  to  drink  it 
greedily,  his  slick  tongue  causing  the  only 
sound  heard  in  the  laboratory  as  the  three 
watched  him  expectantly. 

For  two  or  three  minutes  after  the  last 
trace  of  milk  had  been  devoured,  nothing 
happened  and  Billie  looked  slyly  at  Marie 
and  winked.  Marie  smiled  and  then 
clutched  his  arm. 

“Oh,  Billie,  look!  Look  at  that  cat!” 

“Hush,”  cautioned  the  professor,  holding 
up  a shaking  forefinger  to  his  lips.  Before 
their  eyes  a strange  thing  was  happening. 
The  old  wretch  of  a cat  was  slowly  but 
surely  shaking  off  the  fetters  of  old  age 
and  becoming  a kitten.  The  torn  ear  faded 
away  and  in  its  place  grew  a new  one.  The 
tail  grew  out  slick  and  shiny. 

In  her  excitement,  forgetting  the  warn- 
ing to  keep  quiet,  Marie  exclaimed : 

“Oh,  the  cute  little  darling.  Let  me  hold 
it,  father.”  The  professor  turned  to  Billie 
and  smiled. 

“Now,  what  have  you  to  say  about  the 
Elixir  of  Life?” 

“It’s  wonderful.  Will  it  work  on  human 
beings  ?” 

“I  haven’t  tried  it  yet,  but  it  will ; I’m 
sure  of  that.” 

“What  good  will  it  do  ?” 

“I  was  going  to  tell  you,  Billie.  It  will 
be  one  of  the  greatest  blessings  that  science 
has  e,er  given  to  the  world.  Suppose  you 
had  reached  the  age  where  you  were  no 
longer  of  any  use  to  yourself  or  the  world 
either,  and  looking  backward  with  the  wise 
old  eyes  of  wisdom,  gained  tlirbugh  all 
your  years  of  life  and  experience,  you  saw 
the  hundreds  of  errors  you  had  made,  the 
sorrow  and  suffering  you.  had  caused,  be- 
cause you  didn’t  know  any  better.  What 
would  the  elixir  be  worth  to  you  then 
Billie,  if  you  knew  that  it  would  turn  back 
the  years,  make  a young  man  of  you  once 
more,  give  you  a fresh  start  in  life;  a life 
of  success ; for  you  would  be  bound  to  suc- 
ceed with  such  a brain  as  yours  to  direct  it. 
With  the  elixir,  men  can  live  for  hundreds 
of  years,  and  grow  wiser  and  wiser,  delving 
into  the  secrets  of  life  until  they  will  even- 
tually rival  the  gods  of  intelligence  and 
understanding.” 

The  rejuvenated  cat  had  been  walking 
around  the  table  while  the  professor  was 
talking.  The  little  thing  was  meowing. 

“What’s  the  matter  with  the  kitten?” 
asked  Marie. 

“Sounds  as  if  he  is  hungry  and  asking 
for  something  to  eat,”  replied  the  professor, 
smiling. 

“But  that  is  impossible,  father.  He  just 
had  a dish  of  milk  a few  minutes  ago.” 

“Yes,  so  he  did,  Marie,  but,  according  to 
the  way  I look  at  it,  he  had  it  ten  years 
ago.” 

I _ (Continued  on  page  1032) 
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eboots  harder  and  farther 
than  any  other.  Made  on  a 
.icW  principle.  Is  really  a strong; 
air-pump*  compressing  air  in  the 
air-chamber  to  any  degree  of  power 
desired.  Each  stroke  gives  increased 
power,  one  to  Bis  strokes  being 
sufficient. 

Works  like  air-drills  and  air-ham- 
mers^with  this  difference: 

You  control  shooting  force.  This 
block  of  hardwood  shows  penetrat- 
ing power  of  each  charge.  Noother 
air  rifie  can  duplicate  this  feat. 

The  Benjamin  is  safe,  because  you 
control  the  power.  Never 
loses  shooting  force — has  no 
springs  to  get  out  of  order. 
Writefor  interesting  folder 
about  this  wonderful  gun. 
At  all  dealers.  $6.00  Ask 
your  dealer  for  demonstra- 
tion. ^ 

Benjamin 
Afr*Rifle 
& Mfg.  Co* 

619  N.  Broadway 
St.  Louis.  Mo. 


Representativs: 
NFORTH.  Call  Bldg.* 
Francisco. 


The  Electric  Safety  Razor  makes  shav- 
ing a pleasure.  Blade  vibrating  7,200  times 
a minute  cuts  the  beard  smoothly  and 
without  slightest  pull  or  irritation — feels 
like  a gentle  massage.  Can  be  used  with 
or  without  electric  current. 

All  users  of  the  Lek-Tro  Shav  speak  well  of  it 

A barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal.” 

A home  user  says — "Tiie  most  pleasing  shave  I've 
ever  had  in  my  life.  Shaves  my  face  closer  than  I 
used  to  shave,  but  there  is  no  after  irritation  or  ill 
effects  as  I usually  get  from  another  razor.” 

No.  I Made  for  use  from  Light  Socket. 

No.  2 Made  for  use  from  Dry  Batt^. 

Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Ra^r  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

Dept.  122,  Council  Bluffs,  Iowa 


What 


a Dime 


Will  bring 


The  little  matter  of  10  cts.  wUI  bring  yott 
the  Pathfinder  eight  weeks  on  trial  The 
Pathfinder  is  an  illustrated  weekly,  pub- 
lished at  the  Nation's  center*  for  all  the 
Nation:  an  independent  home  paper 
that  prints  all  the  news  of  the  world 
and  tells  the  truth:  now  in  its  28tli 
year.  This  paper  fills  the  bill  with- 
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Nations  i 


Washington  has  become 
the  World's  Capital  and 
reading  the  Pathfinder  is 
like  sitting  in  the  inner 
councit  with  those  who 
mold  the  world’s  destiny. 


_ . - . it  costs 

mm  but  $1  a year.  If 

you  want  to  keep 
W I III  posted  on  what  is 
■ VH  going  on  in  the 
Ca-AmthA  ^orld.  at  the 
n Ulll  Uic  least  expense  of 

time  or  money,  this  is  your  means. 
I If  you  want  a paper  In  your  homo 
which  is  sincere,  reliable,  entertaln- 
Ing,  wholesome,  the  Pathfinder  Is 
A ■ ■ B yours.  If  you  would  appreciate  a ps- 

per  which  puts  everything  clearly. 
I -2|||IT2II  strongly,  briefly — here  it  is.  Send 
liUI  lOc  to  show  tiiat  you  might  like  such 
a paper,  and  we  will  send  the  Pathfinder  on 

erobatioD  eight  weeks.  The  10c  does  not  repay  us, 
ut  we  are  glad  to  invest  in  new  friends.  Address: 


nut  we  are  glad  to  invest  in  new  irienas.  .o.aares3: 

THE  PATHFINDER.  266  LansdonSta..  Washington.  D.C. 
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men  with  training  are  in  de- 
mand. For  more  than  a quartet 
of  a century,  this  school  has 
been  training  men  of  ambition  and  limited  time,  for  the  elec- 
trical industries.  Condensed  course  in  Electrical 


Engineering 


enables  grad- 
uates to  se- 
cure good 

positions  and  promotions.  Theoretical  and  Practical  Elec- 
tricity. Mathematics,  Steam  and  Gas  Engines  and  Mechani- 
cal Drawing.  Students  construct  dynamos,  install  wiring  and 
test  electrical  machinery.  Course  with  diploma  complete 


In  One  Year 


Over  3000  men  trained.  Thoroughly 
equipped  fireproof  dormitories,  dining 
hall,  laboratories,  shops. 

Free  catalog.  28th  year  opens  Sept.  29, 1920 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOMA  AVENUE.  WASHINGTON.  P.  C. 


1031 


Science  and  Invention  for  January,  1921 


— P Combmation 


Distributors  for  Moorhead  Laboratories,  Inc.,  Manufacturers  of 


and  never 

You  radio  amateurs  who  really  take  a pride  in  getting 
results,  never  forget  one  thing — a vacuum  tube  can  be 
either  a detector  or  an  amplifier,  but  not  both  efficiently. 
Never  buy  a vacuum  tube  advertised  as  both  a detector 
and  an  amplifier — no,  not  at  any  price.  No  one  tube  can 
serve  both  purposes  efficiently.  That  is  an  established 
fact.  You  know  it.  Only  a combination  of  tubes  provide 
all.necessary  operating  characteristics  without  compromising 
essential  features.  And  the  A-P  Vacuum  Tube  Combination 
is  the  one  such  proy^^n- combination  on  the  market  to-day. 


When  you  want  an  efficient  amplifier  in 
which  none  of  the  amplifier  qualities  are 
sacrificed  to  make  it  also  a detector,  use 
the  A-P  VT  Amplifier  Oscillator.  When 
you  want  an  efficient  detector  in  which 
none  of  the  detector  qualities  are  sacri- 
ficed to  make  it  also  an  amplifier,  use 
the  A-P  Electron  Relay. 


The  A-P  Electron  Relay  is  the  most 
sensitive  spark  detector  known  to  the 
radio  art.  It  is  a soft  tube.  It  contains 
the  right  quantity  of  gas  and,  equally 
important,  the  right  kind  of  gas.  The 
electrodes  are  correctly  designed.  You 
know  this  tube  will  give  you  results. 
On  the  market  since  May,  1920,  it  has 
made  good  in  actual  use. 


forget 


BUILT  UP  TO  QUALITY- 
NOT  DOWN  TO  PRICE 


The  A-P  Electron  Re-  The  A-P  VT  Amplifier- 
layt  equipped  with  the  Oscillator,  equipped 
SHAW  standard  four-  with  the  SHAW  stan- 

prong  base.  Price  $6  dard  four-prong  base, 

and  worth  it.  Order  Price  $7  and  worth  it. 
from  your  dealer.  At  dealers. 

A combination  of  two  or  more  A-P  VT  tubes  as  am- 
plifiers with  an  A-P  Electron  Relay  as  the  initial  de- 
tector or  oscillator  is  the  ideal  receiving  combination 
for  long  distance  amateur  or  long  wave  reception. 
Only  with  such  a combination  can  full  efficiency  be 
attained. 


results,  for  heller  resuhs  use  A-P  Tubes — buill  up  lo  quality, 
price.  Ma’~u}aclured  under  ihe  De  Foresl  Audion 
Olher  palenls  applied  for  and  pending. 


The  Pacific  Radio  Supplies  Co. 

638  Mission  St.,  San  Francisco,  Cal. 


TREMENDOUS  CHRISTMAS  STOCKS— 

WITH  a business  of  unprecedented  volume  ever 
since  the  close  of  the  war.  With  nothing 
short  of  miserable  service  from  our  many 
sources  of  supply,  and  many  other  unusual 
conditions  to  contend  with,  we  found  it  impossible, 
up  to  a comparatively  short  time  ago,  to  give  the 
service  on  orders  for  which  we  always  enjoyed  such 
a high  reputation,  and  which  was  our  pride.  We 
deliberately  curtailed  our  advertising,  because  wo 
could  not  get  catalogs  printed  fast  enough  and  be- 
cause we  did  not  want  a'  volume  of  buslnesa  we 
could  not  expeditiously  handle.  We  are  now  able 
to  guarantee  the  wonderful  service  that  our  thousands 
of  patrons  received  for  many  years  before  the  oom- 
mencement  of  the  war. 

THE  WILLIAM  B.  DUCK 


I “The  Greatest  Radio  Catalog  in  the  World — "The  Unioersal  Verdict  of  Tens  of  Thousands  of  Radio  Amateurs 

DUCK’S  No.  14  Big  200  Page  Wireless  Catalog 

Announcing  Permanent  Reductions  on  3 of  our  most  popular  Radio  Instruments 

The  demand  last  month  for  our  Navy  Type,  Arlingrton,  and  No.  7721  Receiving  Transfotmera 
at  the  greatly  reduced  prices  convinced  ns  that  with  large  quantity  production,  because  of  the 
exceedingly  attractive  prices  on  these  instruments,  we  can  continue  to  maintain  these  low  prices.. 
We  therefore  announce  the  following  permanent  reductions  on  these  instruments. 

Modil  SBB  Navy  Type  RaMniny  Transfarner,  Farmar  Prica  S17.S0.  New  Price  $21.95 

No.  toil  lopravail  Typo  Arliactoa  Raeaiviat  Traaslarmar,  Rayular  Prica  fiS.OO.  New  Price  $11.95 

No.  7721  Recaiviny  Traaslarmar,  Rayular  Price  $9.00.  New  Price  $7.5C 

Send  your  order  immediately  for  your  choice  of  these  popular  instruments. 


Improved  Arlington  Receiving  Transformer,  Regular  Price  $15.00 

New  Price,  Only  $11.95 

The  secondary  on  our  new  type  Arlington  is  divided  into 
three  sections,  with  two  dead  end  switches, 
eliminating  dead  end  effect  and  harmonies  and 
giving  greater  selectivity.  The  end  support  is 
similar  to  that  on  our  Navy,  permitting  a looser 
coupling.  The  base  and  pri- 
mary end  pieces  have  a spline 
to  prevent  warping  or  damage 
in  transit.  This  feature  is 
also!  on  our  Navy.  It  is  a 
beautifully  finished  instru- 
ment. 


Improved  Type  Sayville 
Rotary  Gap 

Embodies  the  latest  and  best  features  fn  Spark  Gap 
Construction 

Our  New  Typo  Sayville  Rotary  Gap  Is.  we  believe,  far 
In  advance  of  any  rotary  gap  on  the  market  within  a range 
even  of  twice  the  price.  It  is  the  final  development  of 
many  different  types  made  in  our  experimental  Radio  Labo- 
ratory. It  fulfills  every  requirement  of  the  Ideal  rotary 
gap.  It  is  neat  and  attractive  in  appearance;  simple  and 
durable  in  construction;  possesses  a wonderful  motor;  has 
a cast  aluminum  rotary  wheel,  beautifully  polished;  every 
part  Ifl  In  perfect  alignment;  there  Is  no  wobbling  of  the 
rotor;  produces  and  maintains  a clear  and  pure  500-cycIe 
note;  la  instantaneous  in  action;  permits  of  no  dragging  of 
the  spark;  has  contacts  of  tempered  flat  copper  of  proper 
length  and  width,  easily  and  quickly  removable,  and  inex- 
pensively renewable;  the  stationary  contacts  are  adjustable 
to  any  length. — ^^27  5Q 


COMPANY,  230-232  Superior  Street,  TOLEDO,  OHIO. 
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Licensed  under  Armstrong  and  Marconi  PaienU 


Wave  Length  Range  Up  to  1000  Meters 
with  Mo  Decrease  in^  Amplification — 

Amateur,  Commercial  and  Navy  wave-lengths^ — all  are  included  in  the 
L range  of  the  Paragon  R.  A.  Ten!  And  all  without  impairing  the  ampli- 
fication one  particle. 

Adams-Morgan  Company’s  unapproachable  engineers  spent  two  years 
and  thousands  of  dollars  to  develop  the 

Paragon  R.  A.  Ten  Wace  Receioer 

(Name  Paragon  Registered  U.  S,  Pat.  Office) 

Tests  show  that  it  is  24  per  cent,  more  sensitive  and  selective  than  even  the  Paragon 
R.  A.  6.  It  embodies  the  most  advanced  standards  of  Radio  engineering  in  every 
detail,  but  a few  of  the  outstanding  features  are; 

Wave  length  160  to  1000  meters.  Vernier  attachments  on  all  controls. 

Amplification  100  times.  Change  of  spark  tone  eliminated. 

No  dead  end  losses  whatever.  Coupling  has  scale  of  180. 

Guaranteed  for  two  years. 

PRICE  EIGHTY-FIVE  DOLLARS 


Those  who  demand  the  utmost  effective- 
ness in  their  radio  equipment,  will  not  be 
satisfied  with  less  than  the  Paragon  R.  A. 
Ten.  It  is  as  far  ahead  of  the  R.  A.  6 as 
that  was  ahead  of  all  the  others. 


Send  today  for  our  interesting  and  com- 
plete bulletin  explaining  every  phase  of  the 
Paragon  R.  A.  Ten’s  superiority.  It’s  free. 
A post  card  brings  it! 
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‘‘So  he  did,”  exclaimed  Marie  pityingly, 
giving  it  another  bowl  of  milk.  “Poor  little 
thing  is  sure  hungry.” 

Accordingly,  true  to  the  law  of  the  elixir, 
he  must  have  been  hungry,  from  the  way  he 
cleaned  up  the  milk.  As  Billie  watched 
him  lap  up  the  warm  fluid,  he  thought  the 
present  a good  time  to  unburden  himself, 
so  nerving  himself,  he  opened  up. 

“Professor,  you  have  made  a wonderful 
discovery.  I congratulate  you.  The  world 
will  soon  congratulate  you,  novv  that  you 
have  been  rewarded  for  so  many  years’ 
hard  work,  at  last.  I have  something  im- 
portant to  ask  you,”  this  as  he  glanced  at 
Marie.  She  blushed  and  nodded  in  the  affirm- 
ative. “Marie  and  I have  loved  each  other 
since  we  were  little  ones  together.  She  is 
now  eighteen,  and  I am  twenty-one.  I 
came  here  to-night  to  ask  you  for  her  hand. 
What  is  your  answer?” 

The  professor  gave  a sudden  start.  He 
had  been  absentmindedly  watching  the  cat. 
Marie  took  the  test  tube  from  his  hand  and 
placed  it  carefully  on  the  rack,  out  of  the 
kitten’s  reach. 

“Eh?  What’s  that?  Marry  my  daugh- 
ter?” 

The  professor  looked  from  one  to  the 
other  in  amazement. 

“Billie,  you’re  a good  boy,  and  I like  you. 
I never  thought  of  such  a thing  as  Marie 
getting  married.  Is  she  really  that  old? 
Yes,  I guess  you  are  right.  I’ve  been  so 
busy  that  I have  lost  track  of  time.  So 
you  want  to  marry  her.  Well,  well,  how 
much  money  have  you  got  Billie  ?” 

“I  have  some  money  in  the  bank,  not  very 
much,  but  I am  making  $25  a week,  and 
have  good  prospects  for  a raise  soon,”  ex- 
plained Billie  hopefully. 

“What  is  $25  a week?  It  is  not  enough  to 
buy  candy  for  Marie.” 

“Oh,  father.  Billie  and  I can  do  wonders 
with  $25  a week,”  exclaimed  Marie. 

“Sure  we  can,”  chimed  in  Billie. 

The  professor  looked  them  over  for  a few 
moments. 

“Tell  you  what  I will  do.  You  go  ahead 
and  get  that  raise  you  were  just  talking 
about.  When  you  get  it  come  to  me  and  I 
will  give  you  my  answer.  I think  it  will 
be  ‘yes.’  ” 

And  so  the  matter  was  settled,  for  the 
time  being  at  least.  The  three  left  the 
laboratory  for  the  living  quarters,  upstairs 
where  Billie  listened  patiently  for  hours  to 
the  professor’s  discussion  of  the  wonders  of 
his  Elixir  of  Life.  At  last  the  professor 
yawned  and  Billie  took  his  departure.  As 
he  pressed  Marie’s  hand  at  the  gate  he 
whispered  in  her  ear: 

“I’ll  get  the  raise  dear,  so  don’t  worry 
your  pretty  head.  Good  night.” 

“Good-night,  Billie.  I am  sure  you  will.” 
“With  such  a prize  ahead  any  one  would,” 
replied  Billie  as  the  front  gate  clicked  be- 
hind him. 

He  went  home  that  night  on  thin  air. 
As  soon  as  he  reached  his  little  room  he 
threw  himself  on  the  bed  and  dreamed  of 
the  happiness  in  store  for  him.  He  had 
$200  in  the  bank,  and  prospects  for  a raise 
and  then — the  best  little  girl  in  the  whole 
world.  What  more  could  he  ask  for?  In 
this  frame  of  mind,  he  dropt  asleep.  Poor 
Billie.  If  he  had  only  known  what  was  in 
store  for  him,  what  terrific  odds  he  would 
have  to  fight  against,  he  would  have  broken 
into  the  professor’s  laboratory  and  de- 
stroyed the  baleful  green  Elixir  of  Life  that 
very  night. 

Chapter  Two 

A month  past,  during  which  Billie  worked 
as  he  had  never  worked  before.  He  was 
(Continued  on  page  1034)  ' ' 
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Charinntrant!  Power 
Ri^iiireineiiU. 

6v.  IOum>.  -'$19.50 
15  lOamp^  $26.50 
40v.  6unp.  ' $31.50 
tlO«.2Vianip.  $31.50 
110  V,  5 amp.  • • $52.50 
40  V,  12  amp.  • • $52.50 
110  v,9Vi*mp.  $67.50 
40  Vp  25  amp.  • • $67.50 
110v,I8amp.  $116.50 
40v.pS0amp.  $116.50 
110Vp26amp.  $156.50 
llOvrSOamp.  $238.50 

Meri>|Pklin«n  CllCen 

6nmto>n>,Ua  *O.OU 


Polyphase  Motors 

9 ami  3 plm.vr,  A.  C.,  v. 
C0<'.,17.'»0 R.P.M.a  Coinplcle 
willi  liA.’ii' ximl  pitiley. 

•4tLr.  . $46-50 
1 HP-  • $66-50 
2tLK  . $36-50 

3 H.P.  $93.50 

SIP.  $116-50' 

I H.  P.  GtuAt 

sir.“  $106-50 


Krect  Cmreol  Motors 

110  or  220  volts,  1>-  C,  shunt  wound* 
1750  R.  P.  M-  With  base  pulley  and 
KtorthiK  liux. 

1/4  $28-50 

1/4  2,iJLiS2:$28-50 

$58-50 


t/2  B.P. 

1 &r. 

2 i.p. 

3 a.p. 

5 H.P. 


. $32-50 
$124-50 
$142-50 
$218-50 


WRITE  FOR  CRTALOa.  RARORINt  IN  MOTORS  RND  SENERATORS*  lUiaC  Mm 


FACTORY  GBARAHTEED 
ALL  SIZES 
PROMPT  DELIVERY 

SinstR  PIhso  Motors 

II0.H4U  viilK  A.  C..  SO  cydr. 

IMOO  R.  T.  M.  with  pulley 

\ fm  H.  13ff,  ladactici  4^00 

*/4  W»tUi|M«chMcMetir 

1/4  $28-50 

1/2  w . $46-50 

H.^.rtRuIslM  Moctira  CA 

y2  Ftp  CMipMMr  Hfviet 

1H.F  rcpebiii  bdMllM,  CA 

SfMiil  Oirait  Moler  • 

2 $126-50 

3H.  F.  riRBfsIeB  MbcUom  4t  4 >1  ^ C A 

5'H. F. r^UenlfldcctiM  4^100  CA 
■flhaOdiMhiu 


SPECIAL 

III  volU 
A.C..IIC 
. 17SI  iJJI. 
CfBitle,  card,  plutudyaney 


WASHING  MACHINE  MOTORS 

, Suitable  fur 
Tujacrutiiig 

Sifull  Cum-  

l*4>Ifee  ••  g.ptf 

Kir. 


iMRvmiitaiujuna 

$26-5® 

Ifee  V CieK 


MONEY  BACK  GUARANTEE 

0UIDDIIIII  TCDlie.  2S%  depetft  repaired  M iD  ordm.  laUice  C.  0.  D.  b| 
Mnlrnilll  ItHIfld*  Eipen.  S^U  droll  with  Rn  ol  Liiiii  bv 

MArrUFACrURERS’  DISTRIBUTER 

CHAS.  H.  JOHHSTOI,  Boil2.  West  Eid,  Pittsburgh, 


Dependable 

Radio 

Apparatus 


A new  Tuner  and  a new  Short  Wave  Set  have  joined  the 
DEPENDABLE  FAMILY 

Catalogue  Mailed  for  10  Cents  in  Stamps 

DORON  BROTHERS  ELECTRICAL  COMPANY 
Hamilton,  Ohio 
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MURDOCK 


No.  55 

THE  QUALITY  IS 
REMARKABLY  HIGH 

3000  OHM 
DOUBLE  SET 

$550 

RIGHT  IN  PRICE  AND  IN  PERFORMANCE 

The  substantial  success  earned  by  these  receivers  can  be  attributed  to  the  instant  recognition  of  their  remarkable 
value  by  thousands  of  users.  If,  by  chance,  YOU  are  dubious  regarding  the  possibility  of  securing  really  good  ’phones 
at  such  prices,  we  suggest  a trial,  with  the  customary  assurance  of  “satisfaction  or  money  back.”  Ask  your  dealer 
for  them. 

BULLETIN  No.  20  now  ready  for  distribution.  Send  for  your  copy. 


THE  PRICES  ARE 
UNUSUALLY  LOW 

2000  OHM 
DOUBLE  SET 


$450 


Fifteen  Panel  Unit  Set 


WM.  J.  MURDOCK  CO.  55  Carter  St.,  Chelsea,  50,  Mass. 

509  Mission  Street,  San  Francisco,  Cal. 


Newest  Ideas  in  De  Forest 

Unit  System  Receiving  Apparatus 


Advantages  of  the  Unit  System  include  extreme 
. economy  due  to  the  simplicity  and  interchange- 
ability  of  the  units;  convenience  in  arranging  circuits  to 
the  individual  need;  and  greater  operating  efficiency 
due  to  the  engineering  design  and  quality  of  the  instru- 
ments. The  Unit  Sets  shown  here  are  a few  examples. 


DE  FOREST  RADIO  TEL.  AND  TEL.  CO. 

Manufacturers  and  Inventors  of  High-Grade  Radio  Apparatus 
1415  Sedgwick  Avenue,  New  York,  N.  Y, 

LEE  DE  FOREST,  Inc.,  Western  Distributors 
351  Third  Street.  San  Francisco 


Six  Panel  Unit  Set 

Comprising  a combined 
Tuner  and  Detector  to  re- 
ceive all  local  stations  and 
practically  any  large  station 
in  the  world.  Everything 
necessary  for  the  operation 
of  the  set,  including  detector 
tube,  “ B ” battery,  head 
phones  and  a set  of  ii  coils, 
can  be  had  for  $75.00  com- 
plete. (Purchaser  to  fur- 
nish panel  board  and  “A” 
battery.)  This  set  will  give 

greater  satisfaction  than  any  out- 
fit at  anywhere  near  this  price. 
Expansion  possibilities  unlimited. 


Nine  Panel  Unit  Set 

Comprising  the  same  six  panels  shown 
above,  and  either  three  additional  panels 
to  give  one  step  of  amplification,  or 
three  panels  to  Increase  the  efficiency  of 
the  original  six.  The  former  will  add 
about  $23.70  to  the  cost  of  the  original 
six;  the  latter  about  $12.10. 


Comprising  the  original  six  panels,  with  eithei  oi  the 
additional  three  panels  included  in  the  Nine  Panel 
Set,  and  also  two  additional  steps  of  amplification. 
Thus  for  a total  of  about  $134.50,  or  $146.10,  a full 
Fifteen  Panel  Set  that  will  outdo  any  other  receiving 
apparatus  may  be  had. 
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THE  IDEAL  AMATEUR  TUBE 

in  this  new 

AudioTron  Detector  Type  C>300 


WITH  STANDARD  FOUR  PRONG  BASE 


Insist  on  Type 
C-300 


Type  C-300  possesses  combination  properties — 
it  functions  as  a highly  sensitive  spark  detector, 
an  Audio-Frequency  Amplifier,  an  Oscillator 
for  regenerative  amplification  and  C W reception,  a 
radiophone  detector  and  amplifier — with  the  added 
advantages  of  low  B Battery  (18-22^  volts)  ease 
and  permanency  of  adjustment,  uniformity  and  quiet- 
ness. 

Type  C-300  is  produced  by  an  entirely  new  process 
of  manufacture.  Gas  action  must  be  coupled  with 
electron  emission  for  high  signal  audibility  and  sensi- 
tiveness as  a detector.  In  the  past  it  has  been  impos- 
sible to  control  this  necessary  gas  content  during 
manufacture  and  also  obtain  uniformity.  Put  Type 
C-300  to  the  test  as  we  have  in  comparison  with 
all  previous  types  of  tubes.  I am  confident  of  your 
answer. 

Produced  in  large  quantities  entirely  by  machinery 
in  the  largest  vacuum  tube  factory  in  tbe  world  has 
made  it  possible  to  offer  Type  C-300  at  the  remark- 
able price  of  $5.00.  Every  tube  is  carefully  inspected 
and  tested  and  is  guaranteed  free  of  all  mechanical 
and  electrical  defects. 


$5.00 


Cunningham  Type  C-301  High 
Vacuum  Amplifier 


Cunningham  tubes  are  cov- 
ered by  patents  dated  II -7- 
05.  I -15-07.  2-18-08.  and 
others  issued  and  pending. 
Licensed  only  for  amateur 
or  experimental  uses  in 
radio  communication.  Any 
other  use  will  be  an  in* 
fringement. 


is  designed  to  meet  the  demand  for  the  Navy  Type 
amplifier  and  regenerative  receiver.  The  internal 
structure  and  exhaust  permit  operation  at  a ^ 
plate  voltages  of  40  to  100.  Amplification «p^, 5 U 
constant  7 to  9 with  internal  impedance  of 
20,000  to  12,000  ohms.  Price 


SEE  YOUR  DEALER  TODAY  and  get  your  copy  of  Bulletin  C-300  de- 
scribing these  new  tubes.  If  your  dealer  cannot  supply  you  send  us  his  name 
and  address  and  we  will  mail  you  a copy  without  charge. 


Dealers-Jobbers 

You  will  be  interested  in 
my  proposition  on  the  new 
tubes  with  the  standard 
four  prong  base,  packed  in 
attractive  individual  car- 
tons. DELIVERIES  FOR 
60  DAYS  NECESSARILY 
IN  ROTATION.  Write  to- 
day for  full  details. 


Service  and  Quality  since  1915  Guaranteed  by 


TRADING  AS 

AUDIOTRON  MFG.  COMPANY 
36  MONTGOMERY  ST.,  DEPT.  S.  SAN  FRANCISCO 


CW  TRANSFORMERS 

TRANSFORMER  SPECIALISTS 


Besides  manufacturing  the  well-known  ACME  Spark,  amplifying,  CW 
Power.  Modulation  and  Filament  Transformers  for  use  in  Radio,  we  are 
prepared  to  build  special  transformers  and  coils  for  experimental  and 
commercial  use. 


The  increased  use  of  large  power  tubes  for  CW  demands  special  transfer 
mers  which  we  are  particularly  equipped  to  design  and  manufacture. 
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SEND  US  YOUR  SPECIFICATIONS 

Acme  Apparatus  Company 

28  Windsor  Street  Cambridge  39,  Mass. 

TRANSFORMERS  AND  RADIO  ENGINEERS  AND  MANUFACTURERS 


Wrestling  Book  FREE 

Bo  an  export  wrestler.  Loom  at  homo  by  mall. 
Wonderful  loaaoDe  prepared  (^world's  champioos 

Farmer  Burns  nnd  rrank  Gotch.  Free  oook 


tella  you  how.  Soeret  holds,  blocks  and  trlcka  re. 
veated.  Don’t  delay.  Be  etrong.  healthy.  Handle 
big  men  with  eaao.  Write  for  free  book. State  age. 
Farmer  Bums»  1261  Ramge  Bldg. . Omaha,  Neb. 


STAMPS 


50  all  dIfiP.  British  Guiana.  Cuba,  China* 
India.  Jamaica,  Japan.  Portugal.  Vene- 
zuela. etc.,  only  lOc;  100  all  diff..  15c; 
1000  all  diff.,  fine  collection  in  Itself,  $5.00;  100  diff. 
TJ.  S.  30c;  1000  hinges,  lOc.  Agents  wanted.  50%  com- 
mission, List  free.  I BUY  STAMPS.  N 

L.  B.  DOVER  LONGMONT*  COLO. 
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trying  to  attract  a little  attention  from  the 
“Boss,”  and  at  last  his  efforts  were  re- 
warded, for  he  got  his  raise.  Hooray  1 
Now  he  could  go  to  Professor  Straus  and 
demand  Marie’s  hand.  During  the  last 
month  he  had  swelled  his  bank  account  to 
$250,  and  now  with  the  raise  he  felt  quite 
independent. 

Once  more  he  watched  the  clock,  and  as 
soon  as  the  hands  pointed  to  the  hour  of 
his  release  he  startled  the  entire  office  force 
with  the  violence  of  slamming  ledgers  and 
the  way  he  hurried  into  his  street  clothes 
and  left  the  office. 

“Billie  got  a raise  today,  and  it  has  gone 
to  his  head.  He’s  going  to  paint  the  town 
red,”  remarked  old  Grubb  sagely. 

At  7 o’clock  Billie  prest  the  bell  of 
Marie’s  house.  When  he  told  Marie  about 
his  good  luck  he  was  rewarded  for  his  ef- 
forts by  the  glad  look  that  came  into  her 
eyes. 

“Father  is  in  his  study  with  a Mr.  Marco 
Russell.  He  is  some  rich  old  millionaire, 
and  he  is  trying  to  make  father  sell  him  the 
elixir.  Let’s  go  in  and  see  them,”  she  said 
to  him. 

She  led  the  way  to  the  study  where  Billie 
was  introduced  to  Mr.  Russell,  who,  judged 
by  outward  appearances,  was  nearing 
the  century  mark.  His  face  was  seamed 
and  sallow,  shining  like  some  dry  parch- 
ment. His  eyes  were  faded  and  sunk  deep 
in  their  sockets.  His  body  was  thin  and 
bent  a quarter  of  the  way  to  the  ground 
by  feebleness. 

He  held  out  a clawlike  hand  to  Billie, 
peering  at  him  with  dim,  near-sighted  eyes. 

“Glad  to  know  you,  Billie,”  he  croaked. 
“Yes,  indeed,  glad  to  know  you.  See  if 
you  can  help  me  out.  I want  to  make  the 
professor  sell  me  some  of  his  elixir,  and  he 
is  afraid  to  make  the  test.” 

. “Why  is  he,  Mr.  Russell?” 

“He  is  afraid  to  make  the  test  on  a human 
being.” 

“Yes,  Billie,”  broke  in  the  professor,  “I 
am  afraid.  I have  tried  it  time  and  time 
again  on  dumb  animals,  but  now  that  a real 
chance  comes,  I haven’t  the  nerve  to  do 
it.” 

“What  is  there  to  lose?”  asked  Russell. 

“I  might  kill  you.” 

“What  if  you  did?  Look  at  me.  I am 
an  old  broken  man  with  only  a year  left 
at  the  utmost.  Suppose  your  test  does,  fail? 
What  have  I to  lose,  while,  if  it  did  prove 
successful,  I have  everything  to  gain.  See 
this  photo.  It  is  of  me,  taken  when  I was 
twenty-one  years  old.  I’ll  give  you  $100,000 
to  make  me  look  like  that  once  more.  Oh, 
how  I long  to  feel  the  hot,  red-blooded 
stream  of  youth  go  coursing  through  my 
veins  once  more.  I’ll  give  you  a $150,0CW 
if  you  will  make  the  test.” 

The  long  speech  was  too  much  for  the, 
feeble  man.  He  wavered  and  sank  into  a 
chair.  The  photo  dropt  from  his  talon-like 
fingers. 

Marie  picked  it  up  in  astonishment. 

“Oh,  look ! What  a handsome  man.  It 
seems  impossible.” 

Mr.  Russell  smiled  weakly.*  “I  know 
what  you  were  going  to  say,  Miss  Straus. 
Never  mind  I know  that  I’m  ugly  now. 
Isn’t  old  age  a wonderful  thing  to  turn 
beauty  into  ugliness  and  nobody  sees  him 
do  it?” 

“Please,  father,  give  Mr.  Russell  the 
elixir.” 

“No,  Marie;  I cannot  do  it.” 
h was  then  that  Billie  saw  the  chance. 

“Mr.  Russell,  will  you  please  excuse  us 
for  a second  or  two  ? I think  I can  help 
you.” 

“Certainly.  Do  everything  you  can  to 
help  me.  I will  reward  yout” 
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IT  will  pay  you  to  learn  Radio  by  our 
new  and  comprehensive  method  in 
a few  months  of  evening  study. 
We  prepare  you  to  meet  all  the  new 
requirements  for  first  grade  commercial 
license,  and  obtain  position  paying 
$125.00  a month  and  expenses.  Moderate 
tuition  fee. 

Write  for  Booklet  B 

Y.  M.  C.  A. 
RADIO  SCHOOL 

Marcy  Avenue,  Near  Broadway 
Brooklyn,  N.  Y. 

Telephone  Williamsburg  3800 


McLean  Radio 
Storage  Battery 

Used  with  audion 
amplifier.  Gives 
constant,  depend- 
able supply  of  juice 
for  longer  time  than 
any  other  similar 
battery.  One  charge 
lasts  two  to  three 
months,  and  any 
battery  station  will 
recharge  for  a few  pennies. 

Lasts  5 Years 

Dry  cells  ol  equal  strength  which  would  cost 
$150.00  for  the  same  period  are  troublesome  and  unre- 
liable; copper  or  sulphate  batteries  also  are  undepend- 
able. 

The  McLean  liadio  Storaj'e  Battery,  made 
especially  tor  radio  operators,  is  always  on  the  job; 
gives  no  trouble.  It  Is  simple  and  convenient  and 
easUy  transported  anywhere.  We  offer  a limited  num- 
ber of  these  splendid  batteries  at  the  low  price  of 
$19.75.  Shipped  prepaid  upon  receipt  of  price,  or 
C.  O.  D.  if  you  prefer.  Order  nowl 

McLEAN  STORAGE  BATTERY  CO. 

723  Frankfort  Street  Cleveland,  Ohio 


MEMORIZE 
COINTINEINTAL  CODE 
ALMOST  INSTANTLY 

Our  method  Is  THE  short  cut. 
Successfully  used  by  thousands. 
“What  They  Say  About  It”  Free.  Master 
the  Code  and  you  overcome  the  only 
obstacle  to  quick  success. 

Chart  and  Instructions,  50  Cents 


C.  K.  DODGE 


Box  300 


Mamaroneck.  N.  Y. 


00 


Audion  Control  Unit  $15, 

Type  Al,  absolutely  reliable,  can  be  used  with 
every  known  circuit.  Cabinet  size  S^xe^xO'/o". 
Mahogany  finish,  contains  Vacuum  tube  socket,  fila- 
ment rheostat,  grid  condenser,  grid  leak  and  fila- 
ment switch.  V^iole  back  of  cabinet  swings  open, 
giving  ready  access  to  interior. 

At  your  dealer  or  from  us. 

K.  & G.  WIRELESS  SUPPLY  CO. 

Dept.  15A  152  Chambers  St.,  N.  Y. 


LEARN  WIRELESS 

At  the  OLDEST,  LARGEST  and  BEST  EQUIPPED 

Bchool  of  its  kind  in  New  England.  Thousands  of 
satisfied  graduates  all  over  the  world.  Splendid 
opportunities  in  the  Merchant  Marine.  Day  and 
Evening  classes.  Start  any  Monday.  Illustrated 
Prospectus  for  the  asking. 

EASTERN  RADIO  INSTITUTE 
899E  Boylston  St.  Boston,  Mass. 


“I  would  like  to  speak  to  you  in  private, 
professor,”  said  Billie. 

As  soon  as  they  were  outside  the  study 
Billie  took  the  professor  by  the  arm. 

“I  got  that  raise  in  salary  and  came  to 
claim  Marie  tonight.  I suppose  you  would 
consent,  but  I have  a scheme  to  offer  right 
now.  I will  give  Mr.  Russell  the  elixir.” 

“Your 

“Yes,  me.  If  you  will  permit  me.  Here 
is  a chance  for  both  of  us  to  make  good. 
You  get  $150,000  if  you  will  sell  me  enough 
elixir  to  make  Mr.  Russell  young  again. 
You  give  me  a bill  of  sale.  I will  sell  it  to 
him  and  take  all  the  blame.  This  arrange- 
ment lets  you  out  of  all  responsibility.  Is 
it  a bargain?” 

The  professor  pondered  long,  and  then 
replied : 

“It  is  a bargain,  but  I will  hate  myself 
for  the  rest  of  my  life,  when  I think  that 
after  all  my  years  of  research  I was  afraid 
to  back  my  own  faith.  Come,  we  will  tell 
Mr.  Russell.” 

Together  they  re-entered  the  study. 

“Mr.  Russell,  I have  sold  the  elixir  to 
Billie.  He  will  deal  with  you.” 

“Thank  goodness  for  that,”  exclaimed  Mr. 
Russell,  trying  to  spring  up  in  his  excite- 
ment. He  was  too  weak,  however,  and  fell 
back  heavily. 

“Sir,  sit  still.  You  shall  have  your  wish,” 
said  Billie,  getting  down  to  business.  “It 
will  cost  you  just  $200,000.  Are  you  will- 
ing to  pay  the  price?” 

“Yes!  Yes!  Bring  me  pen  and  ink.  I 
will  make  you  out  a check.” 

The  writing  materials  were  brought  out 
and  old  Mr.  Russell  made  and  signed  a 
check  with  hands  hardly  able  to  hold  his 
pen.  Handing  it  to  Billie,  he  begged ; 

“Now,  hurry  up  and  give  me  the  elixir.” 

Professor  Straus  entered  the  study  with 
a glass  of  water  and  fifteen  drops  of  the 
elixir.  These  he  handed  to  Billie,  while 
Russell  watched  excitedly. 

Billie  added  the  drops  to  the  glass  of 
water  and,  handing  it  to  Russell,  said : 

“Drink  it.  Drink  the  drink  that  Ponce 
de  Leon  came  to  discover.  Drink  away 
seventy-five  years  of  your  life.” 

Clutching  the  glass  with  hands  that 
threatened  to  spill  the  precious  fluid  with 
their  shaking,  Russell  drained  the  glass  to 
the  very  last  drop. 

Professor  Straus,  Billie,  and  Marie 
crowded  closer  as  Russell  dropt  back  once 
more  into  his  chair.  For  two  long  minutes 
that  seemed  as  hours  to  Billie  the  elixir 
showed  no  effect,  and  then  a wonderful 
change  started. 

It  seemed  that  old  age  was  falling  from 
Marco  Russell  with  surprising  quickness. 
The  bent  body  straightened,  and  the  face 
discarded  its  cadaverous  look.  The  eyes 
began  to  shine  and  fill  out  their  sockets. 
The  long  claw-like  fingers  filled  out  and 
before  five  minutes  had  past  Marco  Rus- 
sell stood  before  them  a handsome  man  of 
twenty-five. 

“Oh ! What  a handsome  man  he  is  now !” 
exclaimed  Marie.  Russell  looked  at  her 
and  smiled. 

“I  might  add  that  you  are  a remarkable 
and  handsome  girl.” 

Marie  blushed  and  glanced  at  Billie  in 
confusion.  The  idea  of  a man  nearly  a 
hundred  years  old  passing  pretty  compli- 
ments. The  thought  past  thru  Billie’s  brain 
that  Marco  Russell  would  bear  watching, 
for  he  remembered  the  saying,  “There’s  no 
fool  like  the  old  fool.”  Yes;  he  would 
keep  an  eye  on  him. 

Chapter  Three 

Two  weeks  past  by,  during  which  time 
Billie  Hoyt  was  a very  busy  young  man. 
The  $50,000 — his  share — received  from 

Marco  Russell  had  completely  changed  his 
view  on  life.  He  had  already  severed  his 
connection  with  the  firm  of  Bronx  and 
Wegan,  and  was  now  in  search  of  more 
aged  men  with  money  to  trade  for  youth 
and  the  elixir.  The  most  important  event 
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HIGH  SCHOOL 
COURSi  IN 
TWO  YEARS 


You  Want  to  Earn 
Big  Money! 

And  you  will  not  be  satisfied  unless 
you  earn  steady  promotion.  But  are 
you  prepared  for  the  job  ahead  of 
you?  Do  you  measure  up  to  the 
standard  that  insures  success?  For 
a more  responsible  position  a fairly 
good  education  is  necessary.  To  write 
a sensible  business  letter,  to  prepare 
estimates,  to  figure  cost  and  to  com- 
pute interest,  you  must  have  a certain 
amount  of  preparation.  All  this  you 
must  be  able  to  do  before  you  will 
earn  promotion. 

Many  business  houses  hire  no  men 
whose  general  knowledge  is  not  equal  to  a 
high  school  course.  Why?  Because  big 
business  refuses  to  burden  itself  with  men 
who  are  barred  from  promotion  by  the  lack 
of  elementary  education. 

Can  You  Qualify  for 
a Better  Position? 

We  have  a plan  whereby  you  can.  We 

can  give  you  a complete  but  simplified  high 
school  course  in  two  years,  giving  you  all 
the  essentials  that  form  the  foundation  of 
practical  business.  It  will  prepare  you  to 
hold  your  own  where  competion  is  keen  and 
exacting.  Do  not  doubt  your  ability,  but 
make  up  your  mind  to  it  and  you  will  soon 
have  the  requirements  that  will  bring  you 
success  and  big  money.  YOU  CAN  DO  IT. 

Let  us  show  you  how  to  get  on  the 
road  to  success.  It  will  not  cost  you  a single 
working  hour.  We  are  so  sure  of  being  able 
to  help  you  that  we  will  cheerfully  return  to 
you,  at  the  end  of  ten  lessons,  every  cent 
you  sent  us  if  you  are  not  absolutely  satisfied. 
What  fairer  offer  can  we  make  you?  Write 
today.  It  costs  you  nothing  but  a stamp. 

American  School  of  Correspondence 

Dept*  H-126  Chicago,  U.  S«  A* 


American  School  of  Correspondence, 
Dept.  Hrl26,  Chicago,  111. 

1 want  job  checked  — tell  me  how  to  get  it. 


....Architect 

«5.000  to  $15,000 
....Building  Contractor 

$5,000  to  $10,000 
....Automobile  Engineer 
$4,000  to  $10,000 
....Automobile  Repairman 
$2,500  to  $4,000 
....Civil  Engineer 

$5,000  to  $16,000 
....Structural  Engineer 

$4,000  to  $10,000 
....Business  Manager 

$5,000  to  $15,000 
.....Certified  Public  Ac- 
countant $7,000  to  $15,000 
.....Accountant  & Auditor 
$2,500  to  $7,000 
.....Draftsman  & Designer 
$2,600  to  $4,000 
....Electrical  Engineer 

$4,000  to  $10,000 
.....General  Education 

In  one  year 


Marne 


..Lawyer  ' 

$6,000  to  $15,000  I 
..Mechanical  Engineer  ' 
84,000  to  $10,000  I 
..Shop  Superintendent  | 
83.000  to  $7,000  I 
..Employment  Manager 
$4,000  to  $10,000 
..Steam  Engineer 

$2,000  to  $4,000  ' 
..Foreman’s  Course  I 
$2,000  to  84.000  I 
..Photoplay  Writer  | 
$2,000  to  $10,000  ' 
..Sanitary  Engineer  i 
$2,000  to  $6,000 
..Telephone  Engineer 

$2J500  to  $6,000 
..Telegraph  Engineer 

$2,600  to  $6,000 
..High  School  Graduate 
In  two  years 
..Fire  Insurance  Expert 
$3,000  to  $10,000 


Address.. 
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RADIO  CORPORATION  OF  AMERICA 

RADIOTRONS 

IT  is  generally  admitted  that  the  evolution  of  the  PLIOTRON  marked  a stride 
forward  in  VACUUM  TUBE  design.  It  was  therefore  to  be  expected  that 
when  the  same  engineers  designed  RADIOTRONS — the  Radio  Corporation’s 
new  tubes  for  detection  and  amplification  purposes- — they  would  embody  the  latest 
knowledge  in  vacuum  tube  practice. 

RADIOTRON  U.V.  200,  the  gas-content  detector  and 
tone-frequency  amplifier,  is  in  every  respect  a tube  of  superior 
characteristics,  and  is  in  no  wise  to  be  confounded  with  former 
types.  It  is  particularly  adapted  for  amplifying  in  one  or  two 
stages  the  telephone  currents  in  vacuum  tube  receiving  sets. 
Manufactured  by  an  entirely  new  process,  it  possesses  a degree 
of  uniformity  and  constancy  which  has  never  been  equaled  by 
any  gas-content  tube.  Equally  important  is  the  fact  that 
RADIOTRON  U.V.  200  requires  only 
ONE  STANDARD  PLATE  BAT- 
TERY to  energize  the  plate  circuit. 

Voltages  between  18  and  22 give  the 
best  results  for  detection. 

A particularly  good  combination  is 
the  use  of  one  U.  V.  200  as  a detector, 
and  two  additional  tubes  as  tone-fre- 
quency amplifiers.  U.  V.  200  shows  un- 
usual results  in  standard  regenerative 
circuits. 

RADIOTRON  U.V.  201,  a newly- 
designed  Pliotron,  meets  the  demand 
for  a tube  suitable  for  radio — and  tone-frequency  amplification 
as  well  as  for  detection.  RADIOTRON  U.V.  201  is  rec- 
ommended for  multi-stage  amplifiers  employing  three  to  six 
stages  of  tone-frequency  amplification,  or  for  amplifiers  using 
several  stages  of  radio-frequency  and  several  stages  of  tone- 
frequency  amplification,  in  cascade.  It  is  a tube  of  “Navy” 
characteristics.  Every  experimenter  will  want  it  as  well  as 
RADIOTRON  U.  V.  200. 


Radiotron  V.  V.  200 
Price  $5.00 


Radiotron  U.  V.  201 
Price  $6.50 


Standard  Grid  Leah 


PLEASE  NOTE  that  the  demand  for  RADIOTRONS  temporarily  has  exceeded  production  but  we  have  taken 
step*  to  increase  production  to  the  point  where  immediate  shipments  can  be  made  to  Customers.  Orders  are  neces* 
tarily.  however,  filled  in  rotation.  Dealers  should  make  reservations  by  wire, 

LIST  PRICES 

Radiotron  U.  V.  200 $5.00 

Radiotron  U.  V.  201 6.50 

Standard  Tube  Sockets....  1.50 
Grid  Leaks,  Mounted....  1.25 

Grid  Leak  Units  Only 75 

Grid  Leak  Mountings 50 

Intervalve  Transformers  7.50 
Burgess  “B”  Batteries....  3.50 

Standard  Vacuum  Tube  Socket 

The  Radio  Corporation’s  tubes  are  covered  by  patents  dated  November  yth,  1905,  January  15th, 
1907,  and  February  i8th,  1908,  as  well  as  by  other  patents  issued  and  pending.  Tubes 
licensed  for  amateur  and  experimental  use  only.  Any  other  use  will  constitute  an  infringement. 

See  your  nearest  dealer  for  literature  on  Radiotrons.  If 
he  has  none  write  us  direct. 

Addres.  all  orders  and  inquiries  to: 

SALES  DIVISION,  COMMERCIAL  DEPARTMENT 

RADIO  CORPORATION  OF  AMERICA 

233  Broadway,  New  York  City 


,JUSt  WHAT 


YOU  WANT 


OH  SEA  FARM 


OR  ranch 


ACHROMATIC  TELESCOPE  MADE  UPON  NEW  SCIENTIFIC  PRINCIPLES. 

Positively  such  a good  Telescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  ard 
made  by  one  of  the  largest  manufacturers  of  telescopes  in  America;  we  control  entire  production; 
measure  closed  8 inches  and  open  over  2i/^  feet  m 4 sections.  They  are  nicely  brass  bound,  with 
ecientiflcally  ground  lenses.  Guaranteed  by  the  maker.  Every  so.iournor  in  the  country  or  at  the 
seaside  resorts  should  certainly  secure  one  of  these  instruments,  and  no  farmer  should  be  without 
one.  Tlie  scenery  just  now  Is  beantlful.  A Telescope  will  aid  you  in  taking  views.  Objects  are 
brought  to  view  with  astonishing  clearness  Sent  by  mall  or  express,  safely  packed,  prepaid,  for 
only  99  cents.  Our  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  This  is  a grand  offer 
and  you  should  not  miss  it.  We  warrant  each  telescope  just  as  represented  or  money  refunded. 
Send  99  cents  today.  To  dealers  6 for  Four  Dollars, 

EASTERN  NOVELTY  CO.,  DEPT.  67,  172  E.  93d  STREET,  NEW  YORK. 


lt:^ark'S 

OoiSCHOOKs 


Offers  a thorough  course  in  all  branches  of  wireless 
telegraphy.  Radio  Operators  earn  at  the  start  $125.00  per 
month,  and  first-class  board,  etc.,  free. 

Our  school  prepares  you  for  your  license  in  three  to 
four  months.  Positions  guaranteed  to  first-grade  licensed 
operators. 

Day  and  Evening  Classes 


State  Street,  New  York,  N.  Y. 

Phone,  Bowling  Green,  8079 
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tho  was  his  approaching  wedding.  This 
function  was  to  be  held  the  coming  Satur- 
day. It  was  now  Friday  afternoon,  and  he 
had  much  to  do. 

Russell  had  been  a frequent  caller  at 
Marie’s  house  lately,  and  it  bothered  Billie 
not  a little,  for  Russell  seemed  to  be  head 
over  heels  in  love  with  Marie.  Billie 
trusted  Marie  absolutely,  but  the  night  be- 
fore, when  he  had  thought  Russell  too  at- 
tentive, he  asked  her  about  the  matter. 
Her  reply  had  reassured  him  somewhat,  for 
she  had  told  him  that  Russell  was  a joke, 
and  that  she  could  never  think  of  him,  ex- 
cept as  the  very  old  man  she  had  seen  in  her 
father’s  study.  She  said  that  on  several 
occasions  he  had  tried  to  make  love  to  her, 
but  she  had  soon  put  him  into  his  place. 
Of  late  he  had  kept  his  distance. 

Tonight  Billie  was  on  his  way  to  her 
house  in  answer  to  a telephonic  summons 
from  Marie.  She  said  she  was  in  trouble 
with  her  father.  He  was  just  about  to  do 
something  terrible. 

At  last  he  arrived,  and  Marie  took  him 
into  the  study.  As  usual,  Marco  Russell 
was  there. 

“Billie,  what  do  you  think  father  is  going 
to  do?’’  she  asked. 

“I  haven’t  the  least  idea.’’ 

“He  is  going  to  make  himself  young  with 
the  elixir,  and  I don’t  want  him  to  do  it. 
That’s  the  reason  I ’phoned  for  you.” 

“Why  don’t  you  want  me  young  again, 
Marie?”  asked  the  professor. 

“Just  because  I want  you  as  you  are,  my 
dear  old  father.” 

“You  are  selfish,  Marie.”  ^ 

“No,  I am  not,  father.  Billie,  see  what 
you  can  do  with  him.” 

“It  will  do  you  no  good,  Billie,  so  save 
your  energy.  I have  here  in  my  hand  ten 
drops  of  the  elixir,  and  here  it  goes.”  Be- 
fore any  one  could  interfere  he  had  tost 
down  the  contents  of  the  glass  and  stood 
smiling  as  the  wonderful  transformation 
took  place. 

“Hooray!”  he  shouted  as  he  saw  his  re- 
flection in  a mirror.  “Hooray!  Now  we  ’ 
are  all  young  once  more.  Let’s  celebrate.”  " 
Russell  grasped  the  professor’s  hand. 
“Congratulations,  professor.  It’s  great  to  . 
be  young  after  you  have  had  the  experiences 
of  old  age.  Yes,  let’s  celebrate.  Let  us  also 
celebrate  Billie’s  and  Marie’s  wedding.  I ; 
came  prepared  for  just  such  an  event.  Bil-  . 
lie,  will  you  go  out  to  my  car  and  get  the 
big  hamper  I left  in  it?” 

“You  bet  I will!”  exclaimed  Billie,  who 
had  entered  into  the  spirit  of  the  thing,  and 
whose  estimation  of  Russell  was  now  at 
par.  “I’ll  be  right  back  in  a jiffy.” 

Billie  returned  in  a few  minutes,  loaded 
with  the  heavy  hamper.  Russell  took  it 
from  him  and  placed  it  on  the  study  table. 

A view  of  its  contents  showed  a delicious 
lunch,  and  several  bottles  of  wine. 

“We  vvill  eat,  drink,  and  be  merry.  We’ 
will  do  it  now,  for  who  knows  what  the 
morrow  may  bring.  Here,  Billie,  is  a glass 
of  rare  old  vintage,  my  own  private  stock. 
Drink  it  down.” 

Other  glasses  were  filled  and  the  party 
drank  to  the  coming  wedding,  and  to  the 
elixir. 

“Don’t  you  like  it,  Billie?”  asked  Marie.; 
Suddenly  her  face  went  as  white  as  chalk. 
“Oh!  My  God!  What  is  the  matter  with 
you,  Billie?  Mr.  Russell,  what  have  you 
done  to  Billie?”  With  a wild  scream  she 
fainted  and  fell  to  the  floor.  No  wonder, 
for  standing  in  clothes  that  had  suddenly 
grown  too  small  for  him,  and  which  gave  i 
him  a grotesque  look  as  they  fell  in  folds  i 
and  rolls,  was  Billie  Hoyt,  three  minutes 
before  the  man  of  twenty-one,  now  a mere 
gawky  boy  of  six.  As  Billie  realized  what 
had  happened,  he  shrilled  out  in  boyish 
rage:  “Russell,  you  are  a crook!  You 

gave  me  the  elixir  in  that  glass  of  wine. 

I’ll ” _ ! 

“Tut,  tut,  little  man,”  interrupted  Russell  ]l 
sarcastically.  “See  tlie  pretty  kitty?  Take  | 
it  and  run  along  and  play  with  it  and  don’t  I 
bother  your  elders.  Perhaps  you  had  bet- 
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ter  run  home  to  your  mamma,  for  I think 
she  needs  you.” 

Marie  opened  her  eyes.  One  look  and  she 
was  again  senseless.  Russell  stooped  and 
lifted  her  from  the  floor  to  kiss  her,  while 
the  professor  looked  on  in  dumbfounded 
amazement. 

Billie  rushed  at  Russell  and  struck  him 
with  puny  fists. 

“Let  her  alone,  you  crook.  She  is  my 
promised  wife,”  he  shrilled. 

Russell  shoved  him  aside  and  placed 
Marie  tenderly  in  a chair. 

“Ha,  ha;  your  promised  wife.  You  make 
me  laugh,  little  one.  What  will  she  do 
with  a kid  like  you?  Bring  you  up?” 

He  picked  up  a glass  of  wine  and  prest 
it  to  Marie’s  lips.  Billie  dashed  it  aside. 

“What  are  you  trying  to  do?  Make  a 
baby  of  her?” 

Russell  smiled  craftily.  “Rather  not.  Do 
you  think  that  I am  a fool?  Marie  is  going 
to  stay  exactly  as  she  is.  She  suits  me  best 
that  way.” 

Marie  drank  another  proffered  glass  of 
wine  and  opened  her  eyes.  She  smiled  at 
Billie  weakly. 

“I  know  what  Russell  is  trying  to  do, 
Billie.  By  removing  you  he  thinks  that  he 
can  win  me,  but  he  never  will.  I’ll  wait 
until  you  grow  up  again.” 

“Wait  fifteen  years?”  asked  Russell. 
“That’s  a long  time,  Marie.  You’ll  change 
your  mind.  I’m  sure.” 

“Never,”  she  exclaimed  angrily,  “and 
don’t  you  call  me,  Marie ; go  away  from 
me.  You’re  a brute  and  I hate  you.  Father, 
what  are  you  going  to  do’  about  it?” 

The  professor  seemed  to  come  out  of  a 
deep  study. 

“Rather  remarkable,  Marie.  I’ll  have  to 
look  into  the  matter.  Yes,  yes.”  He  walked 
slowly  out  of  the  study,  mumbling  to  him- 
self the  monosyllabic  words,  “Yes,  yes.” 

Marie  flared  up.  "You  double-dyed  crook, 
what  have  you  done  to  my  father  ?” 

“Not  a thing  in  the  world,”  smiled  Rus- 
sell. “There’s  just  merely  something  wrong 
with  his  upper  story.  He’ll  come  out  of 
it.” 

Chapter  Four 

Billie,  his  head  in  a whirl  from  the  ter- 
rible shock,  hurried  home  as  best  he  could 
and  threw  himself  upon  the  bed  to  think. 

He  was  certainly  in  an  awful  fix  now,  a 
mere  boy  in  body,  but  with  a man’s  brain, 
which  only  aided  in  adding  to  his  mental 
agony. 

He  must  surely  lose  Marie  now,  for  it 
seemed  out  of  the  question  that  she  would 
wait  for  him  to  grow  up.  Horrors,  she 
would  be  thirty-three  if  she  did  that,  just 
fifteen  years  his  senior.  No;  there  was  no 
hope  in  that  direction.  He  must  use  his 
head,  and  beat  Russell  at  his  own  game. 
How  would  he  accomplish  it?  It  surely 
looked  like  a hopeless  undertaking.  True, 
he  had  a grown  man’s  brain,  but  the  child’s 
body  would  handicap  him  badly.  However, 
the  prize  was  worth  working  for,  and  he 
would  do  his  best.  At  last  he  dropt  asleep, 
and  when  morning  came  more  trouble 
stared  him  in  the  face.  He  had  no  clothes 
in  which  to  make  an  appearance.  What 
should  he  do?  For  a few  moments  he  sat 
and  pondered,  and  then  rang  the  bell.  Soon 
some  one  was  heard  outside  his  door,  then 
a knock  and  the  familiar  voice  of  Mrs. 
Barnes,  his  old  landlady. 

“Do  you  wish  anything,  Mr.  Hoyt?”  she 
asked. 

“Yes.  Will  you  please  come  in  a mo- 
ment?” replied  Billie,  jumping  into  bed  and 
covering  up. 

“What  is  the  idea?”  he  heard  her  mutter- 
ing as  she  entered  the  room. 

“Why,  where  in  the  world  is  Mr.  Hoyt?” 
she  asked,  looking  hard  at  Billie. 

“I  am  Mr.  Hoyt,  or  rather  what  is  left 
of  Mr.  Hoyt.”  Mrs.  Barnes  walked  angrily 
to  the  bed. 

(^Continued  on  page  1039) 


StYOU  Can  BUILD  This  PHONfif^R  APH 


Our  Simplified  Plans 


TREMENDOUS  SAVING  IN  COST 

You  don’t  need  to  be  a cabinet  maker. 
We  have  made  it  an  easy  and  pleasant 
job  with 

We  furnish  blue 
prints,  dia- 
grams, motor,  ready-built  horn,  cabinet  pieces 
and  all  metal  parts  complete.  You  do  the  as- 
sembling, 6 models  to  choose  from.  A few  hours’ 
work,  and  you  will  have  as  fine  a type  of  phono- 
graph as  any  produced,  and  at  a price  away 
below  what  you  would  pay  in  a store. 

KEEP  THE  SAVINGS  IN  YOUR  POCKET 

Machines  play  all  records,  have  a wonderful  tonal  quality, 
excelled  by  none.  No  need  now  for  any  family  to  be  with- 
out a phonograph  because  of  the  cost.  THE  MAKAFONE 
solves  the  problem.  BUILD  IT  YOURSELF  AT  LESS 
THAN  ONE-FOURTH  REGULAR  COST,  but  equal  to  the 
high-priced  cabinet  machines.  Free  Records  with  each  out- 
fit. SEND  TODAY  FOR  FREE  CATALOG  and  fuU  par- 
ticulars of  our  wonderful  offer.  Many  a manujacturer  got 
his  start  in  this  way.  Why  not  you?  Build  machines  and 
sell  to  your  Jriends. 

A 4-  „ A 4. 4- .,.»»»  4-5  .rtw.  You  can  make  and  sell 

Agents  Attention  /Acjc  machines  from  our 
plans  at  a profit  of  $50  to  $75  each.  Others  are  selling  two  and 
three  a week.  Here  is  your  opportunity  to  make  big  money 
and  become  independent.  1 leasant  and  profitable  work. 


y ^ Send  Coupon,  Now- 

t MODERN  PHONOGRAPH  SUPPLY  CO. 

^ 443  Springer  Bldg.»  313  So*  Clinton  Streett  Chicago. 


-To-day 


rModern  Phonograph  Supply  Co. 
443  Springer  Bldg. 

313  So- Clinton  St.,  Chicago,  111. 

Gentlemen;  Please  send  me  full  particulars 
of  you  Makafone  proposition,  without 
obligation  to  me. 

Name 

Address State 
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The  Amrad  Wavemeter  is  the  only  practical 
low-priced  Wavemeter  for  the  Amateur? 

By  using  an  Amrad  Wavemeter  you  can 
easily  comply  with  Government  regulations? 

To  determine  the  wave  of  your  transmitter, 
all  that  is  necessary  is  to  place  the  Amrad 
Wavemeter  in  inductive  relation  to  the  trans- 
former primary  and  turn  knob  until  maximum 
illumination  of  pilot  lamp  is  obtained,  then 
read  the  v.ave  length  in  meters  direct  from 
the  dial? 


American  Electro  Technical  Appliance  Co. 

235  Fulton  Street  Dept.  E.  S.  New  York  City 


instruments 

U TXTld  I Always  Reliable 

JOVE  DETECTOR 

Handiest,  Handsomest,  Best 
Sample  by  Mail  — $2.00 
Tested  Galena  Crystal — 25c 

Distributors  of  Standsu*d  Electric  Novelty 
Company  Type  B “Cyclone”  Audion  Batteries. 
Also  De  Forest,  and  all  other  makes  of  High 
Class  Wireless  Apparatus. 

Send  stamp  for  new  edition  42E  Catalog. 

J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York 


(GHEGAN  PATENT) 
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The  Third  Edition  of  the 

Consolidated  Radio  Call  Book 

Very  Greatly  Enlarged — Will  Be  Ready  January  3th 

192  pages.  (32  pages  more  than  2nd  edition,)  better  paper,  stiff  covers  etc. 


jimiittiiiiiittniimniimiiiituiiimiiiiiitiiiiiiiiitiii 


iiNiiitiiiiiitiiiiiiiiiiituiiitiiiiiittiiiiiiiiiimiiiiitiiiiiiiitiiiiMut|jiiinimniimii 


Some  of  the  special  information  contained  in  the  new  book;  Radio 
rate  sheet  (charges  to  and  from  vessels,  etc.);  Cable  rates;  Table 
for  finding  cable  charges  to  various  points;  Weather  reports  and 
hydrographic  reports  of  the  world;  Time  signal  section  of  the 
world;  American  radio  compass  stations;  French  radio  compass 
stations;  British  radio  compass  stations;  Canadian  radio 
compass  stations;  General  information  section;  International 
abbreviations;  High  power  radio  stations  of  the  world;  Press 
schedules  of  spark  stations. 


iitiiiiiiiiiiiiituiiiitiiiiiiitiiiiiutiniiiTiniiiiiiiiiiiiiiiiiiiiiiitiiiiitniiiiiiniiiiiiiiiiniiiiitiiiiititiiiiiiitiiiiiiiiiiiiitiiiiiiiiiimiimiimniniimiiiiimiiiitmiiiiiiiiinimiimiimmiimittniitiniiiiiiiinmimin 


The  Consolidated  Radio  Call  Book  is  the  only  book  in  print  officially  listing  all  the  Radio  calls  as  issued  by 
the  Bureau  of  Commerce.  Every  vessel  and  land  station  in  the  world  is  represented  and  listed  alphabeti- 
cally, according  to  names  of  vessels  or  land  stations,  and  according  to  call  letters;  Revision  of  American 
coastal  stations  under  U.  S.  Naval  control,  and  their  new  calls. 

Every  New  Amateur  Call  Is  Listed 


SPECIAL — Given  Free  with  Each  Copy 

A Wireless  Map  of  the  World  in  colors  is  given  absolutely  free  with  each  copy.  This  map  shows  the 
locations  of  all  the  high  powered  RADIO  stations  in  the  world,  including  the  time  signal  stations.  In 
addition  it  tells  at  a glance  far  away  any  of  these  stations  are.  Of  greater  interest  are  the  time 
zones,  which  enable  the  amateur  to  compute  instantly  the  correct  time  for  the  zone  in  which  he  is  located 
from  any  time  signal  station. 


The  second  edition  of  10,000  copies  was  exhausted  in  ten  days.  The  book  is  on  press  now  and  will 
pcsitively  be  ready  on  January  5th.  Order  direct  or  reserve  your  order  from  your  favorite  dealer 

Price  $1:30  Prepaid 

Either  Direct  from  us  or  for  sale  by  the  following  responsible  Dealers: 


American  Electro  Tech.  Appliance  Co., 
American  Hardware  Stores, 

Atlantic  Radio  Supply  Co., 

Bamberger  & Co.,  L.. 

Benwood  Specialty  Co., 

Brode  Electnc  Co., 

Bunnell  & Co  , ,T.  II., 

California  Electric  Co., 

Catton,  Neill  & Co., 

Chicago  Radio  Apparatus  Co., 

Cutting  & Washington  Radio  Corp., 
Dewey  Sporting  Goods  Co., 
Doubleday-llill  Electric  Co., 

Electro  Importing  Co., 

Findley  Electric  Co., 

Fuller  Co.,  Seth  W., 

Holt  Electric  Utilities  Co„ 

Ilovey,  A,  T., 

Jenkins,  Lester  I., 

Katzenbach  & Co.,  F.  S., 

Kluge,  Arno  A , 

Krause  & Co.,  A.  F., 

Manhattan  Electric  Supply  Co., 
McCarthy  Bros.  & Ford, 

RIcClurg  & Co.,  A.  C.. 

Meter  Electrical  Construction  Co., 
Meyberg  Co..  Leo  ,T.. 

Mohawk  Electrical  Supply  Co., 

New  Era  Shop 
Newman-Stern  Co., 

Nola  Radio  Co., 

Noll  & Co.,  E.  P., 

N.  S.  W.  Bookstall  Co., 


New  York  City 
Bridgeport,  Conn. 
Boston,  Mass. 
Newark.  N.  J. 
St.  Louis,  Mo. 
Los  Angeles,  Cal. 
New  York  City 
San  Francisco.  Cal. 
Honolulu,  T.  H. 
Chicago,  111. 
New  York  City 
Milwaukee,  WTs. 
Pittsburgh,  Pa. 
New  York  City 
Minneapolis,  Minn. 
Boston.  Mass. 
Jacksonville,  Fla. 
Boston,  Mass. 
New  Bedford,  Mass. 
Trenton,  N.  .1. 
Los  Angeles,  Cal. 
Detroit.  Mich. 
New  Y’^ork,  Chicago 
Buffalo.  N.  Y. 

Chicago.  III. 
Oshkosh,  Wis. 
San  Francisco,  Cal. 
Syracuse,  N.  Y. 
Milwaukee,  tVis. 
Cleveland,  Ohio 
New  Orleans,  La. 
Philadelphia,  Pa. 
Sydney,  Australia 


Paramount  Radio  Supply  Co., 

Parks,  Henr.v  Francis, 

Pearlman’s  Book  Shop, 

Pennsylvania  Marconi  Wireless  School, 
Piedmont  Electric  Co., 

Pioneer  Electric  Co., 

Pitts  Co.,  F.  D., 

Post  Office  News  Co., 

Precision  Equipment  Co., 

Radio  Distributing  Co., 

Radio  Electric  Co., 

Radio  Equipment  Co., 

Radiolectric  Shop, 

Reuter  Electric  Co., 

Riverside  Laboratory, 

Saunders  Co.,  Geo.  S., 

Schmidt  & Co.,  Rudolph, 

Shaffers’, 

Shotton  Radio  Mfg.  Co., 

Smith  Novotoy  Electric,  Inc., 

Southern  Electrical  Supply  Co., 

United  Radio  Telegraphers’  Assoc., 
W'^este’rn  Radio  Electric  Co., 

Whitall  Electric  Co., 

White  & Boyer  Co., 

Williamson  Electric  Co.,  H. 

Wireless  Mfg.  Co., 

W’ireless  Press, 

W’ireless  Shop, 

Y'oung  & McCombs, 

Y’oung  Men’s  Christian  Assoc., 

Zamoiski  Co.,  Jos.  M., 


E., 


Atlantic  City,  N.  J. 
Butte,  Mont. 
Washington,  D.  C. 
Philadelphia,  Pa. 
Asheville,  N.  C. 
St.  Paul,  Minn. 
Boston,  Mass. 
Chicago,  III. 
Cincinnati,  Ohio 
Newark,  N.  J. 
Pittsburgh,  Pa. 

Boston.  Mass. 
Cleveland,  Ohio 
Cincinnati,  Ohio 
Milwaukee,  Wis. 

Boston.  Mass. 
Rochester,  N.  Y. 
Norfolk,  Va. 
Scranton,  Pa. 
Charlotte.  N.  C. 
San  Diego,  Cal. 
Baltimore,  Md. 
Los  Angeles,  Cal. 
Westerley,  R.  I. 
Washington,  D.  C. 
Seattle,  Wash. 

Canton,  Ohio 
New  Y'ork  City 
Los  Angeles,  Cal. 
Rock  Island,  111. 
Los  Angeles,  Cal. 
Baltimore,  Md. 


Published  by 

Consolidated  Radio  Call  Book  Co.»  Inc. 

4*1  Park  Row^,  New  York  City 
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Always  say  “Bayer 


Unless  you  see  the  name  “Bayer” 
on  tablets,  you  are  not  getting  gen- 
uine Aspirin  prescribed  by  physi- 
cians for  21  years  and  proved  safe 
by  millions.  Directions  in  package. 

Aspirin  is  the  trade  mark  of  Bayer  Manu- 
facture  of  Monoaceticacidester  of  Salicylicacid. 


^0 

mmi 


Gases 


Sourness 

Indigestion 

Heartburn 


Flatulence 

Palpitation 

Just  as  soon  as  you  eat  a tablet  or 
two  of  Pape’s  Diapepsin  all  the  stom- 
ach distress  caused  by  acidity  will 
end.  Pape’s  Diapepsin  always  puts 
sick,  upset,  acid  stomachs  m order 
at  once.  Large  60c  case — drugstores. 


!teu 


Wonderfol  oew  system  of  teaching  note  masle  by  maD.  To  first 
ppplla  in  each  locaUty*  we  give  a $20  saperb  Violin,  Mandolin, 
tJlniiele,  Guitar,  Hawaitn  Goltar,  Comet,  Tenor  Banjo  or  Banjo  abeo* 
lotely  free.  Very  small  charge  for  lessona  only.  Wegnarantee  eae« 
C0B8  or  CO  charge.  Complete  outfit  free.  Write  now.  No  obllgutiollt 

CUH6EBUN0  SCHOOL  OF  MUSIC,  Inc.  Dept.  613  CHICA60,  ILL. 


■iiiiMiiiimiiiminiiiMiiitiiiiimiiiminiirriiiimniminiiiiiiittiiiimnimnimMiiiiniiniiiiirnitiiiiitiiimmiim^ 


(Continued  from  page  1037) 


“Don’t  try  to  kid  me,  young  feller.  Don’t 
you  suppose  I know  Mr.  Hoyt?  He  has 
boarded  with  me  for  the  last  five  years.” 

“I  am  not  trying  to  kid  you,  Mrs.  Barnes. 

I am  Billie  Hoyt.  See  those  clothes  scat- 
tered all  over  this  room?” 

“Yes,  those  are  Billie’s  clothes.” 

“Well,  he  only  had  one  new  suit  to  his 
name  didn’t  he?” 

“Yes.” 

“Well,  there  it  hangs  over  that  chair.  Do 
you  recognize  this  scar  on  my  forehead? 
Do  you  know  this  ring  that  is  far  too  big 
for  my  finger  now?  I am  Billie  Hoyt.  I 
can  tell  you  what  I said  to  you  in  the  hall 
last  night.  I was  in  a hurry  too.”  _ 

“Mercy  me ! If  you  are  Billie  Hoyt, 
what  in  the  world  has  happened  to  you?” 

“I  was  the  victim  last  night  of  a scientific 
fraud  just  like  a story  in  the  Arabian 
Nights.  I was  set  back  about  fifteen  years 
of  my  life.  What  I want  you  to  do  is  to 
buy  me  some  boys’  clothing  and  bring  it  to 
me  here.  You’ll  find  the  money  in  that 
coat.  Please  keep  my  secret  from  the  rest 
of  the  boarders.  Tell  them  that  Billie  Hoyt 
has  left  on  a business  trip.” 

“Mercy  me,  mercy  me!”  exclaimed  Mrs. 
Barnes  as  she  got  the  money  and  left  the 
room.  “Mercy  me,  the  poor  boy.” 

Chapter  Five 

At  Professor  Straus’  home  things  were 
not  progressing  very  smoothly  for  Marie. 
The  shock  of  Billie’s  calamity  had  unstrung 
her  nerves  to  such  an  e.xtent  that  she  had 
locked  herself  in  and  refused  to  see  any 
one. 

Two  or  three  times  her  father  had 
knocked  at  the  door.  Marie  was  angry  with 
him  and  feigned  sleep.  Somehow  or  other 
she  could  not  look  up  at  her  father,  since 
the  change,  with  the  same  feeling  or  re- 
spect. He  was  no  longer  her  dear  old  gray 
headed,  absent-minded  father  that  she  had 
had  to  look  after  as  a mother  would.  She 
could  not  think  of  him  as  her  father  for  he 
seemed  an  entirely  new  person  to  her,  so 
she  paid  no  attention  to  his  knockings. 

Time  and  again  she  thought  over  poor 
Billie’s  plight.  Her  father  was  directly  re- 
sponsible for  all  the  suffering  his  elixir 
had  caused.  If  he  had  only  let  well  enough 
alone  and  not  trifled  with  the  mysterious 
secrets  of  life,  knowing  he  had  no  right  to 
do  so,  everything  would  now  be  all  right, 
and  it  would  be  her  wedding  day  with  Billie. 
Poor  boy,  how  she  felt  for  him.  She  knew 
that  he  was  suffering  as  she  was.  Russell— 
ugh ! How  she  detested  his  handsome  face. 
He  was  a sneak.  No  wonder  he  was  a 
millionaire  many  times  over  if  he  had  been 
as  ruthless  in  his  business  methods  as  in 
love. 

She  would  show  him.  He  should  never 
marry  her.  She  would  remain  an  old  maid 
the  balance  of  her  life  if  she  couldn’t  get 
Billie. 

A loud  knock  sounded  on  the  door  and 
interrupted  her  brooding. 

“Oh,  what  is  it?”  she  asked  peevishly. 
“It’s  your  father.  Billie  is  in  the  study 
and  wants  to  see  you.” 

“Tell  him  I’ll  be  right  down.” 

In  the  study,  Billie,  drest  in  a new  suit  of 
knickerbockers  built  for  a boy  of  six,  was 
seated  in  the  big  chair  and  evidently  on 
pins  and  needles. 

As  Marie  entered  the  study  he  jumped 
and  ran  to  embrace  her.  Marie  stooped  to 
kiss  him,  and  as  if  the  irony  of  the  thing 
had  suddenly  dawned  upon  her,  Marie  ex- 
claimed ; 

“Oh,  Billie,  you  poor  little  boy.  It  all 
seems  so  impossible.  Can’t  something  be 
done?” 


on  Society? 


Does  it  look  to  you  as  though  everyone  were  against 
you?  Do  you  feel  like  rebelling  against  everything 
and  everybody?  Are  you  sour  on  society,  disgusted 
with  men  and  hateful  with  women?  If  you  are,  you 
are  bankrupt  in  health,  and  lacking  In  manly  vigor 
and  mental  courage.  There's  something  wrong — some- 
thing, perhaps,  you  wouldn't  want  anyone  to  know. 
It's  a gloomy  place  to  the  despondent,  hopeless,  wreck 
who  finds  it  hard  to  make  his  way  In  the  world — 
who  finds  himself  slipping,  faltering,  failing  in  every- 
thing he  undertakes. 

You  need  not  go  on  In  this  way  battling  with  the 
world.  I can  help  any  man  who  is  lacking  in 
mental  strength,  bodily  vigor,  or  physical  stamina.  I 
can  aid  in  restoring  the  impotent.  I can  give  you 
back  your  dissipated  manhood.  I can  give  you  new 
courage,  increased  vigor,  more  pep. 

Thousands  of  Letters  Praising 
Strongfortism 

I get  hundreds  of  letters  every  day  telling  pitiful 
stories  of  falling  health  and  strength,  of  lost  energy, 
of  weakness  and  despondency.  To  those  I send  a 
message  of  cheer  and  hope.  They  take  my  Course. 
They  gain  in  manly  vigor.  Ambition  comes  back. 

Then  they  write  me  again — joy- 
ful letters  telling  of  wonderful 
transformations.  Thousands  ac- 
claim me  a benefactor. 

Strongfortism  creates  In  Its 
followers  a new  outlook  on  life,  a 
new  inspiration  for  higher  things 
— a desire  to  live,  to  have  a home, 
to  rear  a family,  to  love  and  be 
loved.  Through  building  up  a 
perfect  body,  where  perhaps  was 
only  a frail  shell  before,  it  gives 
a man  leadership,  it  wins  him 
promotion  and  position,  salary 
and  success.  It  enables  him  to 
attract  others,  to  win  admiration 
and  love,  to  be  the  one  pre- 
feiTed  socially  and  in  the  busi- 
ness world. 

The  Strongfort  System 
is  Beyond  Physical  Culture 

I am  not  merely  a muscle-de- 
veloper. an  ordinary  instructor  in 
physical  culture.  I am  a great 
deal  more  than  that,  for  I have 
developed  a scientific  system  for 
rescuing  men  from  the  degrada- 
tion of  disease.  I have  devised  a 
means  without  the  use  of  drugs 
or  medicines,  of  picking  up  from 
the  gutter  of  despondency  and 
hopelessness  men  who  have, 
through  overwork  or  wrong  nour- 
ishment or  other  excesses,  sacri- 
ficed not  only  health,  but  happi- 
ness, whose  condition  makes  suc- 
cess in  life  impossible. 


LIONEL 
STRONGFORT 
The  Perfect  Man 


I Want  to  Send  You  My  Free  Book 

I want  to  give  you  an  insight 
Into  my  wonderful  method  by 
sending  you  my  highly  interesting 
and  valuable  book.  “Promotion 
and  Conservation  of  Health, 

Strength  and  Mental  Energy." 

Don't  lose  a minute.  Send  a 10c 
piece  for  postage,  etc.,  to  my  ad- 
dress. Tell  me  your  ailment.  I will 
reply  promptly — you’ll  devour  the  truths  found  In  my 
book  and  you  will  see  at  once  that  a new  era  of 
life  is  within  your  grasp. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 

Dept.  196  Newark,  N.  J. 

FREE  CONSULTATION  COUPON 

Absolutely  Confidential 

Mr.  Lionel  Strongfort — Dept.  196.  Newark,  N.  J.. 
Personal — Please  send  me  your  book.  “PROMOTION 
AND  CONSERVATION  OF  HEALTH.  STRENGTH 
AND  MENTAL  ENERGY,"  for  postage  on  which  I 
enclose  a 10 -cent  piece  (one  dime). 

Send  me  special  information  on  subjects  marked  X 
below,  without  in  any  way  obligating  me. 


. .Colds 
. .Catarrh 
,.Hay  Fever 
. .Asthma 
. .Obesity 
. .Headache 
. .Thinness 
, .Rupture 
. .Lumbago 
. .Neuritis 
. .Neuralgia 
, .Flat  Chest 
. .Deformity 
(Describe) 
. .Insomnia 
..Vital  Deple- 
tion 

. .Youthful 
Errors 

..Short  Wind 
..Flat  Feet 


.Stomach 
Disorders 
. .Constipation 
. .Biliousness 
..Torpid  Liver 
. .Indigestion 
. .Nervousness 
. . Poor  Memory 
. .Rheumatism 
. .Gastritis 
..Heart  Weak- 
ness 

..Poor  Circu- 
lation 
. .Increased 
Height 
. .Successful 
Marriage 
..Easy  Child- 
birth 

. .Despondency 


..Skin  Disorders 
. . Irapotency 
..Great  Strength 
..Falling  Hair 
. .Weak  Eyes 
. . Pimples 
. .Blackheads 
..Round  Shoul« 
der 

..Lung  Troubles 
. .Female  Dis- 
orders 

..Weak  Back 
..Muscular  De- 
velopment 
. .Advanced 
Course 
, .Healthy 
Children 
. .Manhood 
Restored 


Here  mention  other  subjects  not  listed  above: 


Name. 

Age Occupation. .. 

Street 

City State. 


S.  I. 
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Actual  Life-Size 
Electrical  Apparatus 


la  constantly  used  in  our  instruction  to  help 
students  master  the  theory  and  practice  of  elec- 
tricity. It's  part  of  our  thoroughness.  You  can 
become  an  Electrical  Expert  in  one  year  or  learn 
an  electrical  trade  in  six  montlis. 


Wonderful  opportunities  are  open  to  you  to  win 
splendid  success  in  tliis  fascinating,  uncrowdcd 
field.  Study  with  this  great  Electrical  School 
and  learn  by  actual  practice  on  complete  work- 
ing equipment  in  our  large  electrical  labora- 
tories. We  teach  you  to  become  a good  elec- 
trician and  a trained  specialist  qualified  and 
ready  to  step  into  a highly  paid  position. 

Write  for  Catalog  and  Details  of 
our  '‘Earn  While  You  Learn"  Plan 

Mark  the  coupon  for  the  course  you  are  inter- 
ested In  and  full  information  will  be  sent. 


School  of  Engineering  of  Milwaukee, 

Dept.  S*I8,  373  Broadway,  Milwaukee,  WIs. 

Without  obligating  me,  please  furnish  details  of  the 
course  or  courses  marked  below. 

[ 1 Electrician.  1 year. 

[ ] Electrotechnician — 1 to  3 years. 

[ ] Electrical  Engineer  (3  years.  B.  S.  Degree.) 

[ ] Armature  Work  (3  to  6 mos.) 

E 1 Automotive  Electricity  (3  to  6 mos.) 

[ ] Electrical  and  Mechanical  Drafting  (6  to  12  mos.) 

Name 

Address 


City State 

Age Education . 


Radio  Operators 

May  Become 

Shore  Station  Managers 
Traffic  Managers 
Radio  Inspectors 
Radio  Construction  Men 
Radio  Instructors 
Radio  Engineers 

at  salaries  ranging  from 
$1,500  to  $10,000  Yearly 

ACT  NOW 

Call  or  Write  for  Illustrated  Booklet 

Y.  M.  C.  A.  RADIO 
SCHOOL 

152  E.  86th  Street 
NEW  YORK,  N.  Y. 

**Best  Radio  School  in  the  East*' 


RADIO  CLUB  PINS 

Special  folder  of  designs  and  prices  in  addition 
to  regular  School  pin  catalog  free  on  request. 
Be  sure  to  see  these  new  numbers 
which  will  put  new  life  in  your  club. 

METAL  ARTS  CO. 

Dept.  12  Rochester,  N.  Ya 
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“Sit  down,  dear,”  Billie  said  in  his  shrill, 
boyish  treble.  “Sit  down  and  I’ll  explain 
our  only  chance.” 

For  an  hour  the  two  conversed  in  whis- 
pers and  at  last  Billie  took  his  leave.  He 
paused  at  the  door  and  said ; 

“Remember  now,  dear,  and  don’t  lose 
hope.  I think  I have  the  right  solution. 
In  the  meantime  let  them  have  their  own 
way.  The  happier  Russell  gets  the  harder 
he  will  fall.” 

When  Billie  left  Marie  he  had  tucked 
under  his  arm  a wicker  basket  containing 
the  elixired  kitten. 

For  a month  Billie  kept  out  of  sight. 
Marie  mist  him  sorely,  but  it  comforted  her 
to  know  that  he  was  working  day  and  night 
to  solve  a knotty  problem  for  their  own 
happiness. 

Russell's  calls  grew  closer  and  closer  to- 
gether until  it  seemed  to  Marie  that  he  was 
living  with  her  father. 

One  night  the  professor  called  Marie 
into  the  study,  when  Russell  was  there. 

“Marie,  it  is  high  time  you  got  over  your 
infatuation  for  a six-year-old  boy.  You 
should  give  a little  of  your  time  to  Mr. 
Russell  here.  He  has  honored  me  by  ask- 
ing for  your  hand  in  marriage  and  I have 
told  him  ‘yes.’  ” 

Marie  started  back  in  amazement.  “What  ? 
I marry  Russell?  Never.” 

“Yes  you  will,  Marie.  Mr.  Russell  is  very 
wealthy.  He  has  promised  me  that  he  will 
give  me  a large  sum  of  mone}^  with  which 
to  carry  on  my  experiments.  Think  what 
that  will  mean  to  me  now.  With  the 
eli.xir  I can  ward  old  age  away  forever.  I 
can  master  all  the  secrets  in  the  universe.” 

‘‘Blit,  father,  I don’t  love  Mr.  Russell,” 

“What  if  you  don’t?  He  will  teach  you 
to  love  him.  It’s  the  chance  of  a lifetime 
for  any  girl.  Think  what  it  means  to  your 
father.” 

Marie  remembered  Billie’s  parting  in- 
structions to  favor  them.  She  would  play 
a little  for  time  and  watch  her  father. 
Marie  sensed  that  there  was  something  the 
matter  with  her  father  lately.  She  looked 
at  Russell.  He  was  staring  at  her  father, 
as  a cat  looks  at  a bird  before  the  spring. 
She  had  the  answer.  Russell  had  her  father 
completely  under  his  strong  willpower.  He 
could  make  him  do  as  he  willed  him  to  do. 

“Well,  what  are  you  going  to  do?”  asked 
her  father  in  a strange  tone. 

“I  cannot  marry  Russell.” 

The  professor  looked  at  Russell  appeal- 
ingly. There  flashed  something  between 
the  two.  Turning  to  Marie,  her.  father  said 
sternly. 

“You  are  trying  to  disobey  me.  You  will 
marry  Russell  this  coming  Saturday  night 
at  9 o’clock  right  here  in  this  study.  I am 
tired  of  listening  to  you  moon  around  over 
Billie  Hoyt.  You  act  foolishly.  The  idea. 
A grown  woman  making  herself  sick  for 
the  love  of  a six-year-old  boy.  Do  you 
understand  that  you  marry  Russell  at  9 
o’clock  Saturday  night?” 

“Y — es.” 

“Then  you  are  a good  girl  and  you  are 
making  me  happy.” 

Russell  came  towards  her  and  held  out 
his  arms. 

“Go  awaj^  from  me,  you  brute.  Don’t 
you  dare  to  touch  me.  I will  obey  my 
father,  but ” 

“That  will  do,  Marie.  Go  to  your  room,” 
ordered  her  father  sternly,  a strange  look 
in  his  eyes. 

Sobbing  as  if  her  heart  would  break, 
Marie  obeyed. 


Chapter  Six 


“They  WORK 
while  you  sleep” 


Best  Laxative  for  Men, 
Women  and  Children. 
10,  25,  50c — drugstores. 


How  To 

Revitilize  Wornout  j 
Exhausted  Nerves  ! 

Your  nerve  power  depends  on  plenty  of  good, 
rich,  red  blood  of  the  kind  that  organic  iron — 
Nuxatediron — helps  make.  Nuxated  Iron  is  like  ! 
the  iron  in  your  blood  and  like  the  iron  in  spin-  ; 
ach,  lentils  and  apples,  while  metallic  iron  is  iron  ! 
just  as  it  comes  from  the  action  of  strong  acids 
on  iron  filings.  Nuxated  Iron  does  not  injure  the 
teeth  nor  upset  the  stomach  ; it  is  an  entirely 
different  thing  from  ordinary  metallic  iron.  It 
quickly  helps  make  rich,  red  blood,  revitalize  j 
wornout,  exhausted  nerves  and  gives  you  new . ; 
strength  and  energy.  Over  4,000,000  people  : 
annually  are  using  it.  Beware  of  substitutes. 
Always  insist  upon  having  genuine  organic  iron  j 
— Nuxated  Iron.  Look  for  the  letters  N.  I.  on 
OTTprv  tablet.  Sold  hv  all  druggists. 


NUXATED  IRON 

Fo  r Red  Blood  .Strength  and  Endurance 


Perfect  hearing  is  now  being  re- 
Btored  in  every  condition  of  deaf- 
, ness  or  defective  hearing  from 
causes  such  as  Catarrhal  Deaf- 
ness, Relaxed  or  Sunken  Drums, 
Thickened  Drums,  Roaring  and 
Hissing  Sounds,  Perforated, 
Wholly  or  Partially  Destroyed 
„ iDrums.DischargefromEars.etc. 

Wilson  Common-Sense  Ear  Drums 

‘Little  Wireless  Phones  for  the  Ears”  require  no 
ledicine  but  effectively  replace  what  is  lacking  or  i 
ief  ective  in  the  natural  ear  drums.  They  are  simple 
levices,  which  the  wearer  easily  fits  into  the  Mrs 
rhere  they  are  invisible.  Soft,  safe  and  comfor^ble.  ' 
Write  today  for  our  168  page  FREE  book  on  DEAF- 1 
4ESS,  giving  you  full  particulars  and  testimonials. , 
WILSON  EAR  DRUM  CO..  Incorporated  . 
382  Inter-Southern  Bldg.  LOUISVILLE,  Kx. 


Saturday,  Marie’s  wedding  day,  with  the 
man  she  hated  most  in  the  world,  arrived 
and  still  no  Billie.  She  had  told  him  over 
the  ’phone  of  the  scene  in  the  study,  and 
he  had  told  her  that  he  would  not  fail  her. 
She  couldn’t  find  out  just  what  he  intended 
to  do.  He  said  he  didn’t  know  himself, 
but  he  said  not  to  worry.  She  was  trying 


SMALL  110  V-D.  C.  MOTORS  $3.50  each 

These  motors  are  slightly  used,  but  in  6rst  class  run- 
ning condition.  Suitable  for  Rotary  Spark  Gaps, 
Buffers  or  general  experimental  work.  Have  only 
about  75  so  act  quick.  Cash  with  order.  Money  re- 
funded if  not  satisfactory. 

KLOTZ-BAUMANN  CO.,  Inc. 

1876  Broadway  New  York  City 
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Back  up  that  wireless  out- 
fit of  yours  with  the  Packard 
Transformer. 

It  is  absolutely  the  most 
powerful  transformer  built  for 
amateur  purposes  under  the 
government  regulations. 

Distances  covered  by  present 
owners  of  the  Packard  put  it 
in.  a class  by  itself. 

Exceptionally  liigh  voltage 
(13.200)  gives  the  kick  neces- 
sary to  send  from  450  to  900  miles. 

We  will  be  glad  to  send  you  any  information  on 
thetie  transform- 


j you  may 


Warren,  Ohio 


Thirty  Day  Special 

AUDION  CONTROL  PANEL 
Price  $6.25  Prepaid 

Polished  Fomica  panel  size  4x6  H in.  B battery  con- 
trol switch.  Rheostat,  tube  socket,  6 binding  post, 
and  Grid  Condensor,  all  metal  parts  polished  nickel 
plated,  use  V.  T.  or  Auditron  bulb. 

One  Step  Amplifier,  Panel  size  4x6  in. 

Price  $12.50  Prepaid. 

Two  step  Amplifier,  double  filament  controls.  Panel 
size  6^x8  in.  Price  $22.50  Prepaid. 

Send  tor  complete  literature;  it’s  tree 

KEYSTONE  RADIO  COMPANY 

MANUFACTURERS 

Drawer  307  Greenville,  Pa. 


Advance  Notice 

Our  new  line  of  STANDARDIZED 
Radio  Specialties  will  be  ready 
within  a few  days.  Send  for 
our  New  Bulletin  152C. 

WIRELESS  EQUIPMENT  COMPANY, 

INCORPORATED 

188-190  Greenwich  Street,  New  York 


J.  F.  ARNOLD 


Loose  Couplers 

Combination  Loose  Coupt 
ler  Parts  and  accessories* 

Send  3c  stamp  for  lit* 
erature  which  is  sur^ 
to  interest  you. 

2082  Lexington  Av.  N.?* 
Established  1910 


RADIO  EQUIPMENT 

Our  catalog  No.  22  illus- 
trates everything  in 
wireless.  Send  10  cents 
in  stamps  for  it. 

F.  D.  PITTS  CO. 

Boston*  Mass* 

12  Park  Square  Dept*  D 


Mail  Order 
SERVICE 


[RADIO] 

A oomplete  stock  and  prompt  deliveries  is  a com- 
bination you  can’t  beat.  Any  radio  instrument 
mailed  postpaid  anywhere.  Try  our  service. 
Send  10  cents  for  catalog. 

KELLY  & PHILLIPS 

312  Flatbush  Ave.,  Brooklyn,  N.  Y. 


NEW  1920 

RED  HEAD  PHONES 

We  announce  the  new  model  of  the 
famous  Red  Head  Radio  Receivers, 
greatly  improved.  3200  ohms,  $12.50 
the  pair, 

THE  NEWMAN-STERN  CO. 
Dept.  E.  E.  Cleveland,  Ohio 

Distributorg  for  DePorest,  Murdock,  Signal, 
Bunnell  and  other  famous  lines. 


Colby’*  Telegraph  School. 


GET  ONE  NOW 

We  have  Receiving  Trans- 
formers from  $6.95  to 
$50.00.  Order  now 
, and  get  better  re- 
sults. Send  2-cent  stamp 
for  bulletins  105  and 
in  showing  short  and 
long  wave  tuners  of  the 
wohb  while  kind.  _ 
Auburn,  N.  Y. 


to  follow  his  advice,  but  still  the  day  past 
on  in  an  agony  of  misgivings  and  suspense. 
What  if  he  failed  her  in  the  last  minute? 

At  8 o’clock  that  night  a maid,  who  by 
the  way  was  a new  addition  to  the  house- 
hold and  supplied  by  Russell,  arrayed 
Marie  in  her  wedding  finery  and  told  her 
that  she  looked  too  sweet  for  anything. 

Marie  choked  back  a sob  as  she  entered 
the  study.  She  shuddered  when  she  saw 
Russell  smiling  at  her. 

Professor  Straus  seemed  ill  at  ease  and 
seemed  to  be  laboring  under  a severe  strain. 
It  seemed  as  if  he  was  trying  to  do  or  say 
something  and  was  unable  to  find  the  proper 
words  to  express  himself. 

The  preacher  arrived  and  still  no  Billie. 
Heavens,  would  he  never  come?  In  an 
agony  of  fear  Marie  saw  the  hands  of  the 
clock  stand  quivering  at  five  minutes  to 
nine.  If  Billie  did  not  come  inside  of  five 
minutes  she  was  lost. 

“Well,  Marie,  guess  it  is  time  for  the 
wedding,”  said  the  professor.  “It’s  nearly 
9 o’clock.” 

Like  one  in  a dream,  Marie  found  herself 
facing  the  preacher,  felt  Russell  reaching 
for  her  hand  and  then  heard  the  question : 

“If  any  one  knows  a reason  why  this 
marriage  should  not  be  carried  on  let  him 
speak  or  forever  hold  his  peace.” 

Suddenly  Marie  opened  her  eyes  with  a 
start,  for  a deep,  full-chested  man’s  voice 
had  shouted  : 

“Yes,  I do!  Stop  the  marriage!” 

She  gave  a glance  at  the  study  door  and 
then  fainted  dead  away.  Standing  there,  a 
sneer  on  his  handsome  face  was  Billie 
Hoyt,  not  a boy  of  six  in  knickerbockers 
but  a full-grown  man  of  twenty-one,  and 
by  the  look  in  his  eyes,  ready  for  battle. 

Russell  stared  at  him  dully  and  stooped 
to  pick  up  Marie.  Billie  was  ahead  of  him, 
however,  and  shoved  him  aside  as  easily  as 
a puny  child. 

“Get  out  of  the  road,  grandpa,”  he 
sneered.  “Let  a man  pick  up  his  own 
promised  bride.” 

Russell’s  face  flushed  red  with  anger. 
With  a snarl  he  struck  at  Billie.  There 
seemed  something  wrong.  He  gave  a groan 
and  dropt  into  the  easy  chair.  Marie 
handed  him  a glass  of  water,  which  he 
drank  greedily.  What  in  the  world  was 
coming  over  him?  Ten  minutes  before  he 
had  felt  the  stream  of  youth  go  coursing 
through  his  veins,  felt  strong  and  happy; 
now  he  felt  sick  and  shaky,  felt  some 
strange  foreboding.  He  glanced  at  the 
mirror.  His  voice  croaked  out. 

“Billie  Hoyt,  what  have  you  done  to  me? 
Look  at  me ! I am  an  old  man.” 

Billie  laughed.  “That’s  why  I called  you 
grandpa.  Listen  to  what  I’ve  got  to  tell 
you  before  you  have  your  man  James  carry 
you  home.  When  you  doped  me  up  you 
thought  that  you  had  put  me  out  of  the 
way  for  good.  I knew  better,  after  I had 
taken  that  elixired  kitten  and  had  seen  it 
come  out  from  under  the  influence  of  that 
stuff  and  inside  of  five  minutes,  grow  old 
and  die.  I know  then  that  in  order  to  keep 
young  you  must  keep  taking  that  stuff. 
You  didn’t  know  that.  Well,  I took  Marie 
into  my  scheme  and  had  her  remove  the 
elixir  from  the  laboratory  and  put  some 
other  green  fluid  in  the  test  tubes.  Instead 
of  getting  your  drops  of  elixir,  you  have 
been  taking  green  water.  Besides  that  I 
found  a neutralizer  for  the  elixir,  and  when 
Marie  gave  you  that  glass  of  water  a min- 
ute ago,  you  drank  it.  So  good-night,  Rus- 
sell, you  had  better  get  home  while  going 
is  good.” 

“Professor,  I brought  a marriage  license 
along  with  me,  and  Marie  and  myself  will 
be  married  within  ten  minutes.  Tomorrow 
the  elixir  will  leave  you,  and  things  will  be 
as  they  should  be.” 

“Thank  God  for  what  you  have  done, 
Billie,”  exclaimed  the  professor  gratefully. 
“That  man  Russell  had  me  under  his  will- 
power.” 


Mechanical 

Engineering 


Learn  at  Home! 

Employers  everywhere  are  looking 
for  men  with  mechanical  ability. 
Splendid  salaries  and  rapid  advance- 
ment are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  29  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  en- 
gineering and  more  than  200  other  sub- 
jects. Hundreds  of  thousands  have 
stepped  into  good  positions  through  I. 
C.  S.  help,  but  never  were  opportunities 
so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and 
mail  it  today.  This  doesn’t  obligate  you  in  tho 
least  and  it  will  bring  you  information  that  will 
start  you  on  a successful  career.  This  is  your 
chance.  Don’t  let  it  slip  by.  Mark  and  mail  this 
coupon  now. 

— — a— T*«n  OUT  HIM — — » 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6177-B.  SCRANTON,  PA. 

Explain*  without  obligating  me,  howl  can  qualify  for  th9 
position*  or  in  the  subject,  before  which  1 mark  X. 

ELECTRICAL  EN6INEER 
n Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
EI«otrie  niaoblne  Designer 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOREMAN  OR ENG'R 
ARCHITECT 
Arohlteotaral  Draftsman 
PLUMBING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


□ chemical  engineer 

□ SALESMANSHIP 

□ ADVERTISING  MAN 

□ Window  Trimmer 
C Show  Card  Writer 

G Outdoor  Sign  Painter 

□ RAILROADER 

□ ILLUSTRATOR 

□ DESIGNER 

□ BUSINESS  MANAGEBIElil 

□ Private  Secretary 

□ BOOKKEEPER 

□ Stenographer  and  Typist 
Cert.  Pub.  Accountant 

Traffic  Management 

□ Commercial  Law 

□ GOOD  ENGLISH 

aSTATIONART  ENGINEBB 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Snpt. 
AGRIOULTUHE  IQ  Spanish 

PonltrjRalslug  IQ  Freneh 

□ Aatomoblles  lG  Italian 


Name 


Present 
Occupation 

Street 

and  No. 


City. 


State 


AN  EASY  WAY  TO 
MAKE  MONEY 

on  a small  salary*  Be  independent.  Go  in  the  tire  re- 
pairing business.  One  man  says  ‘T  made  $60.00  the  first 
day.'*  Others  average  $200  to  $500  a month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a pos- 
sible customer.  No  experience  needed.  We  teach  yoa> 


cypgLgfl^Tire  Repair  Outfit 


Improved  Wrapped  Tread  Method 
Used  by  Tire  ManolacUrer* 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A boy 
can  use  it.  It’s  the  only  vulcanizer 
that  had  Automatic  Heat  Control,  and 
can’t  undercure  or  overcure  a tire. 
Requires  no  watching  or  regulating* 

•FREE  Book 

•'How  to  Open  a lire  Repair  Shop.** 
It  tells  how  to  make  big  money* 
Don’t  delay.  Write  quick* 

C.  A.  SHALER  CO. 

2212  Foortb  Su  Wiopon.  WiicoB^ 
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Signals  Come  in  One 
Clean,  Clear  Note 


With  Brandes 


Matched-Tone 


Headsets 


A PAIR  of  binoculars  with  each 
eyepiece  perfectly  focused  brings 
the  detail  of  the  distant  land- 
scape into  range  of  your  vision.  Like- 
wise Brandes  Matched-Tone  Head- 
sets, with  their  earpieces  tuned  in 
exact  unison,  bring  the  weak  and  in- 
distinct signals  within  easy  range  of 
your  ears. 

You  could  not  see  clearly  with  bin- 
oculars if  the  eyepieces  were  aot 
each  perfectly  focused.  Likewise  you 
cannot  hear  signals  clearly  with  head- 
sets unless  the  earpieces  are  perfectly 
matched  in  tone. 

This  feature  is  found  only  in 


BRANDES 

Matched -Tone 
HEADSETS 


They  are  guaranteed  to  be  better 
for  clearness,  sensitiveness,  distance 
and  comfort  than  any  other  headsets 
on  the  market.  If  you  want  to  know 
real  headset  satisfaction  try  a 
Brandes  Matched-Tone  Headset. 
They  are  made  in  three  styles  to 
cover  every  type  of  wireless  work. 


•‘Superior*®  weight  14  ozs*  com« 
plete  with  head  band  and  polar- 
ity indicating  cord.  Price  $S«00« 


Here  is  our  offer:  Order  a pair  of 
our  receivers.  Try  them  for  ten  days 
in  comparison  with  the  phones  you 
have  now.  If  they  aren’t  superior 
for  clearness,  sensitiveness,  distance 
and  comfort  than  what  you  are 
now  using,  return  them  to  us  and 
back  comes  your  money  immediately 
and  without  question. 


Send  sc  for  catalog  E 

C.  BRANDES,  Inc. 

Room  814  32  Union  Square 

NEW  YORK  CITY 

Wireless  Headset  Specialist 


“I  knew  that  something  was  wrong  with 
you,  father,  or  you  would  never  have  tried 
to  make  me  marry  Russell.” 

‘‘Go  ahead  and  marry  her,  Billie,  and 
may  God  bless  you  both.  As  for  me,  my 
children  never  again  will  I fool  with  the 
elixir.  I’ve  learned  a lesson.  It  is  one  I’ll 
never  forget.  Don’t  try  to  trifle  with  the 
laws  of  the  universe.” 


[the  END.l 
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a head  of  168  feet  at  a speed  of  200  R.  P.  M. 
The  generators  develop  current  at  4,0(  ) 
volts  potential,  which  is  later  stept  ur 
thru  transformers  to  100,000  volts  for 
transmission  over  copper  wires  many  miles 
in  length. 

At  the  receiving  points  along  the  line, 
the  current  is  stept  down  thru  transform- 
ers, and  then  converted  into  direct  current 
by  means  of  motor-generators,  as  shown 
clearly  in  the  accompanying  illustration. 

The  total  horse-power  developed  by  this 
plant  would  require  over  lOO,0OO  horses, 
filling  a road  extending  from  New  York  to 
Boston,  a distance  of  185  miles  air-line. 


Millions  of  Horse-power  Going  to  Waste 
at  Niagara  Falls 


From  Niagara  River  but  26  per  cent,  of 
the  total  flow  is  diverted  for  generating 
electricity.  Engineers  estimate  that  60  per 
cent,  might  be  diverted  without  marring  the 
scenic  beauty  of  the  falls. 

There  is  practically  no  variation  in  the 
flow  of  this  river  throughout  the  year,  mak- 
ing it  ideal  for  hydro-electric  development. 
Millions  of  horse-power  are  now  going  to 
waste.  A treaty  with  Great  Britain  limits 
the  amount  of  power  that  can  be  developed 


After  ten  years  of  contention  and  a ser- 
ious drain  on  the  coal  and  oil  fields  through- 
out the  country,  the  door  has  been  thrown 
open  for  ‘‘white  coal”  to  serve  industry  and 
the  home  by  the  signing  of  the  water-power 
development  bill.  The  vast  water-powers 
of  the  country  may  now  be  utilized,  says 
C.  D.  Wagoner,  of  the  General  Electric 
Company. 

Eifty  million  horse-power  comprises  the 
total,  both  steam-  and  water-generated,  now 
in  use  in  the  United  States.  It  is  con- 
servatively estimated  that  as  much  more 
can  be  developed  by  utilization  of  the  water 
power  resources.  The  Department  of  the 
Interior  has  placed  the  potential  water 
power  at  60,000,000  horse-power  of  which 
but  10,000,000  is  now  developed.  This 
saves  the  country  upwards  of  33,000,000 
tons  of  coal  annually. 

Assuming  that  a steam-produced  horse- 
power generated  daily  for  only  12  hours 
thruout  a period  of  twelve  months  repre- 
sents the  consumption  of  five  and  one-half 
tons  of  coal,  the  substitution  of  50,000,000 
horse-power  from  water  should  make  an 
annual  saving  of  275,000,000  'tons  of  fuel 
and  avoid  the  movement  of  7,000,000  freight 
cars.  The  economic  gains,  if  we  made  use 
of  our  falling  waters,  would  be  tremendous, 
yet  there  is  in  service  today  but  10,000,000 
horse-power  developed  by  hydro-electric 
plants. 


Cannot  Substitute  for  Coal  in  All  Cases 

It  i'  .lOi;  contended  that  water  power 
can  en  cely  take  the  place  of  coal.  In 


some  instances  a substitution  for  “black 
coal”  cannot  be  made,  but  as  a supplement 


No  Seals -No  Secrets 

— But  Service  I 


Inspection  of  the  interior  of  any  Radio 
apparatus  bearing  the  mark : 


reveals  design  and  workmanship  fully  in  keeping 
with  its  outward  appearance. 

GREBE  RADIO  apparatus  is  licensed  under  the 
original  Armstrong  and  Marconi  patents. 

Our  guarantee  is  absolute  and  unconditional. 
Each  instrument  must  give  satisfactory  service. 
Our  interest  in  the  purchaser  does  not  terminate 
with  the  sale. 

Ask  your  dealer  to  show  you  our  line  of  super- 
grade apparatus.  If  he  doesn’t  carry  it,  write 
us — mentioning  his  name — for  catalogue. 


A.  H.  GREBE  & CO.,  Inc., 

70  Van  Wyck  Blvd.,  Richmond  Hill,  N.Y. 


Z.  R.  V.  Variometer  for  $C50 
Short  Wave  Lengths  ^ 

Complete  catalogs  of  Radio  Apparatus 
sent  for  6 cent  stamps. 

CL’APP-EASTtHAM  COMPANY 

131  Main  St.  Cambridge,  Mass* 


The  Corwin  Dials 


are  now  used  ex- 
clusively by  the 
Radio  Distributing 
Co.  and  all  manu- 
facturers whose  ap- 
paratus is  of  a su- 
perior nature. 

If  you  want  in- 
dicating dials  for 
superior  perform- 
ance, buy  the  Corwin  Dials.  Black  com- 
position, white  filled  engraving,  beveled 
edge. 

3"  Dial $0.75.  With  Knob.  ..  .$1.30  Postpaid 

3 Vs' Dial 1.00.  With  Knob.  ..  . 1.70  Postpaid 

We  are  distributors  of  tha  better  class  of 
radio  apparatus  and  offer  a superior  service  on 
products  manufactured  by  Acme,  A.  R.  Co., 
Murdock,  Clapp  Eastham,  Moorhead,  etc. 
Send  10c.  for  latest  catalog  describing 
above  dial  and  all  Radio  Apparatus. 


A.  H.  CORWIN  & CO. 

4 W.  Park  St., Dept.  E,l,  Newark,  N.  J. 


$10 


Brings  This  Latest  .Model 

L.  C.  Smith  or  a Remingtoi  | 


JYPEWRITEI^ 


Thoroughly  rebuilt  in  ourfac 

tory  by  the  famous  "YoungProceM. 
Fully  guaranteed.  Easy  terms.*N 
interest.  FREE  TRIAL.  Wehandl 
all  standard  makes.  Wdtefordetau! 

YOUNG  TVPENMTER  CO..  OepL  49  .Chicil 
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it  will  add  greatly  to  the  total,  pull  down 
the  average  cost  per  unit,  set  electricity  to 
work  in  the  home  far  more  extensively  than 
at  present. 

Dr.  Charles  P.  Steinmetz,  chief  consult- 
ing engineer  for  the  General  Electric  Com- 
pany, who  amazed  the  world  a short  time 
ago  by  his  map  and  figures  showing  the 
total  water  power  of  the  country,  compiled 
by  checking  up  the  total  rainfall  with  the 
various  elevations  of  the  United  States, 
warns  against  too  general  a belief  that  the 
power  of  our  water  may  ever  completely 
replace  the  use  of  coal  and  oil  for  power 
purposes. 

Other  engineers  estimating  the  effect  of 
the  federal  bill  claim  that  it  will  open  up 
at  least  4,000,000  horse-power  of  additional 
electric  energy,  and  that  already  about  50 
applications  for  the  use  of  750,000  horse- 
power have  been  filed  in  Washington.  The 
development  of  federal  water  power  will, 
in  addition  to  this,  open  up  4,000  miles  of 
rivers  to  navigation. 

This  is  not  the  whole  story  of  the  price 
we  pay  for  steam  traction.  Not  only  are 
our  steam  locomotives  using  up  25  per  cent, 
of  all  the  coal  mined  in  the  country  yearly, 
not  to  mention  a great  deal  of  fuel  oil,  and 
doing  this  inefficiently,  but  the  distribution 
Df  railway  coal  requires  a tonnage  move- 
ment amounting  to  about  20  per  cent,  of  the 
total  revenue-producing  freight  ton-mileage 
of  our  land  lines.  This  is  not  hard  to  under- 
stand if  we  recall  that  there  is,  first,  the 
coal  car’s  journey  from  the  mine  to  the 
railway  coaling  station ; next,  the  fuel’s 
travel  on  the  engine  tender;  and  then,  the 
mileage  of  the  empty  coal  car  bound  back 
to  the  colliery  and  hauled,  of  course,  by 
steam  power,  Could  the  steam  locomotive 
be  eliminated,  and  electric  haulage  em- 
ployed instead,  we  could  handle  as  much 
freight  as  we  did  in  1918,  and  effect,  at  the 
same  time  a saving  of  probably  123,000,000 
tons  of  coal. 


Send  for  a Copy  of  Our  Manual  of 
Wireless  Telegraphy 

We  now  have  ready  for  distribution  our  Manual  of  Wireless  Telegraphy. 
It  contains  200  pages,  fully  illustrating  and  describing  the  many  instru- 
ments used  in  Radio.  45  pages  cover  general  instructions,  diagrams,  station 
calls,  tables,  codes  and  other  information  identified  with  the  art. 

The  book  is  printed  on  high  finished  paper  with  a two-color  cover  and 
measures  9x5^  inches. 

Due  to  the  scarcity  of  paper,  the  high  cost  of  publication,  and  in  order 
that  the  Manual  may  get  into  the  hands  of  those  most  interested  in  Wire- 
less, we  ask  25  rents  for  it,  give  a coupon  receipt  for  the  amount,  wliich 
coupon  can  1.  e applied  on  a future  purchase. 

Get  Your  Copy  Before  the  Edition  Is  Exhausted 

MANHATTAN  ELECTRICAL  SUPPLY  CO.  INC. 


17  Park  Place 
New  York 


114  S.  Wells  St. 
Chicago 


1106  Pine  St. 
St.  Louis 


604  Mission  St. 
San  Francisco 


EVERYTHING  You  want  to  know 
About  A.  C.  Motors  and  Repairing 

Whenever  any  question  arises  regarding  motors,  or  if  you  are  anxious 
to  become  a specialist  on  electrical  motor  work,  you  need  the 

ELECTRICAL  WORKERS  FRIEND 


An  invaluable  collection  of  diagrams  and  instructions  for  electrical 
workers,  students,  amateurs,  etc. 

This  book  contains  66  motor  dia- 
grams with  complete  instructions 
for  rewinding  and  reconnecting  A. 

C.  Motors.  Shows  how  to  put 
each  coil  in  the  slots,  giving  all 
internal  and  external  connections. 

For  reconnecting  they  cover  all 
practical  changes  showing  which 
diagram  to  use  for  the  change 
wanted. 

Bound  in  loose  leaf  form  for 


handy  reference.  The  only  com- 
plete book  of  its  kind  on  the 
market.  So  simple  anyone  can 
understand.  It  is  helping  thou- 
sands of  other  workers — it  will 
help  you  too.  as  hundreds  of 
testimonials  prove. 

SPECIAL  PRICE.  COMPLETE 
$4.00.  Order  today.  If  desired 
we  will  ship  C.O.D.  by  Parcel  Post. 


YOU  CAN  EARN  YOUR  COPY  FREE 

We  <^er  all  owners  of  the  Electrical  Workers  Friend  a commission  of  50c  on  every  book  they  help  us  sell.  All 
you  have  to  do  is  show  your  book  and  recommend  it.  You  can  earn  the  full  price  of  one  of  these  books  in  a 
few  days.  Write  immediately  for  full  particulars— this  offer  is  limited. 

1524  Lowrie  St.,  N.  S. 
Dept.  B,  Pittsburgh,  Pa. 


SMITH  & SMITH  PUB.  CO. 


In  Practical  Electricity 
by  Burgess-Trained  Man 


MY  POLICY 

My  policy  is  TRUTHFULNESS  in 
advertising  and  to  give  an  HONEST 
and  RELIABLE  SERVICE.  I offer 
NO  FREE  INDUCEMENTS  hut  I 
promise  to  give  you  INSTRUC- 
TION, HELP  and  ADVICE,  the 
kind  that  is  helping  hundreds  of 
men  and  boys  to  succeed.  In  other 
words,  my  policy  is  to  B-  (be 
square). 

YORKE  BURGESS,  Supt. 

Burgess  Electrical  School 
Dept.  C,  745  E.  42nd  St.,  Chlcago,lll. 


On  page  eleven  of  the  Burgess  Catalog,  L.  S.  Dotsen  of  Platte 
City,  Mo.,  tells  how  he  put  into  practice  what  he  learned 
through  the  Burgess  Home  Instruction  Method  of 
Practical  Electricity. 

Among  other  work  he  repaired  and  installed 
motors  with  absolutely  no  failures  and  the 

Boss  Never  Knew  He  Was  On  His 
First  Job. 

If  you  are  interested  in  electricity  either 
as  a beginner  or  as  a practical  man 
who  wants  to  advance,  you 


should  read  Dotsen’s  letter 
and  the  others  in  the 
Burgess  Catalog. 


c 


tauoh*^  ^ 


RpA  A 

• Home 

Study  Course 


The  instruction  is  no  cut  and  dried  book  plan,  but  is  actually  prepared  with  a view  of 
fitting  the  individual.  In  this  way  one  who  is  slow  has  the  same  advantage  as  others. 

COMPLETE  ELECTRICAL  OUTFIT 

Including  Apparatus,  Tools  and  Material,  is  supplied  with  the  course  without  extra  charge. 

ELECTRICAL  DRAFTING 

This  is  a part  of  the  regular  work  and  certain  drafting  implements  and  materials  are 
furnished  students  without  any  additional  charge. 

ELECTRICAL  SLIDE  RULE 

I have  written  30  lessons  on  this  subject  which  are  now  included  as  part  of  the  regular 
course  In  addition  to  the  lessons  on  Electricity  and  Drafting.  I am  also  suj>piying 
a Slide  Kule  and  leather  case  to  each  student  without  charge. 


A FAIR  AND  SQUARE  STATEMENT 

I have  been  training  ambitious  men.  both  young  and  old,  in  practical 
electricity  for  a number  of  years  by  my  Home  Instruction  Method,  and 
would  like  to  send  you  my  catalog,  which  tells  exactly  what  I do  and 
HOW  I DO  IT.  It  also  tells  why,  when  and  where  my  students  succeed 
and  HOW  THEY  DO  IT.  The  catalog  costs  you  nothing-— it  obligates 
you  in  no  way  whatever,  but,  for  your  own  good  send  for  it,  as  it  con- 
tains things  you  should  know. 


YORKE  BURGESS,  Supt. 

Dept.  C,  745  East  42nd  St.  BURGESS  ELECTRICAL  SCHOOL 


Chicago,  III. 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive 
specials  of  the  month. 

Advertisements  in  this  section  ten  cents  a word  for  each  insertion.  Name  and  address  must  be  included  at  the  above  rate.  Cash  should 
accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency.  No  advertisement  for  less  than  10  words  accepted. 

Ten  per  cent,  discount  for  6 issues,  20  per  cent,  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted. 
Advertisements  for  the  March  issue  must  reach  us  not  later  than  January  22. 

The  Circulation  of  Science  and  Invention  is  over  140,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  236  Fulton  Street,  New  York  City,  N.  Y. 


Auto  Accessories 


Tire  Agents.  Exclusive  representatives  to  use 
and  sell  the  new  Mellinger  Extra-Ply  Tires.  (No 
seconds.)  Guarantee  Bond  8.000  miles.  Whole- 
sale prices.  Sample  sections  furnished.  Mellinger 
Tire  Co.,  980  O k,  Kansas  City,  Mo. 

Blueprints.  Automobile  Armatures.  See  ad  un- 
der  “Electrical.**  Charles  Chittenden. 

Fords  start  easy  in  cold  weather.  Will  run  34 
miles  per  gallon  on  cheapest  gasoline  or  half  kerosene, 
using  our  1920  carburetors.  Increased  power;  styles 
for  all  motors;  can  attach  them  yourself.  Big  profits 
to  agents:  money  back  guarantee;  30  days  trial;  Air 
Friction  Carburetor  Co..  1511  Madison  St.,  Dayton, 
Ohio. 

Auto  Motor  Supplies — Buick,  Michigan,  Stod- 
dard-Dayton,  Cadillac-Overland,  E.  M.  F.  Con- 
tinental and  Buda  Motors,  all  types,  $50  each  and 
up._  Special  high-tension.  2 and  4 cylinder  magnetos 
$9.50  each.  Electric  and  gas  head  lamps,  coils,  car- 
buretors. air  compressors,  generators,  starters,  etc. 
Write  for  catalog.  Address  Motor  Sales  Dept.  (12), 
West  End,  Pittsburgh,  Pa. 


Aeronautics 


Boys  make  a model  aeroplane  that  will  fly.  Easily 
made  at  small  cost.  Write  for  circular.  Aero  Shop, 
658^  Hurlbut  Ave.,  Detroit.  Mich. 


Motor  Engines  and  Dynamos 


Small  motors  and  generators:  hp.  AC  $26.50; 

hp.,  $38.50;  ^ hp.  AC  $67.50.  Battery  charging 
sets;  charging  lighting  and  moving  picture  arc 
generators;  motors  for  all  phases  of  current.  Prompt 
delivery;  wholesale  prices.  Write  for  late  catalog. 
Address  Motor  Sales  Dept.  (12),  West  End,  Pitts- 
burgh. Pa. 

Steam  Engines,  one  horse  power,  $18.00.  James 
Chambless,  Jasper,  Ala. 

Motorcycles — Bicycles 


Don’t  buy  a Bicycle  Motor  Attachment  until 
you  get  our  catalogue  and  prices.  Shaw  Mfg.  Co., 
Dept.  1601,  Galesburg,  Kans. 

American  Made  Toys 


An  opportunity  for  Home  Workers  on  small 
scale  and  manufacturers  on  large  scale  to  make 
American  Metal  Toys.  Army,  navy,  machine  guns, 
cannons,  warships,  Indians,  cowboys,  wild  animals, 
whistles,  bird-whistles,  religious  designs  and  other 
toys  and  novelties.  Greatest  chance  for  industrious 
people  to  have  an  independent  business.  Enormous 
demand  for  cheap  toys  offers  unlimited  field  and 
great  future  all  over  United  States  and  foreign 
countries.  Experience  or  tools  not  necessary. 
Hundreds  and  more  made  complete  per  hour.  Cast- 
ing forms,  complete  outfit  from  $3  up.  We  buy 
these  goods,  paying  fixed  prices.  Attractive  prices 
offered  for  painted  goods.  A strictly  business  prop- 
osition. No  one  need  apply  unless  he  means  busi- 
ness. Booklet  and  information  furnished  free.  We 
have  no  sales  agents  and  we  warn  against  worthless 
and  cheap  imitations.  Toy  Soldier  Manufacturing 
Co.,  32  Union  Square,  New  York. 

Salesmen  Wanted 


Live  Wire  Salesmen  to  sell  absolute  essential  to 
garages,  service  stations,  mechanics.  Good  territory 
still  open.  Only  men  who  can  handle  our  proposition 
exclusively  need  apply.  Liberal  commissions.  State 
fully  first  letter  qualifications,  experience;  give  at 
least  two  references.  Automotive  Publishing  Co., 

438  South  Dearborn  St.,  Chicago,  111. 

Salesman.  Side  or  Main  line,  to  sell  low  priced 
6,000-mile  guaranteed  automobile  tires;  30  x 3J^  non- 
skid  sells  for  $13.95;  other  sizes  in  proportion.  Good 
money-making  proposition  for  live  wires.  Master 

Tire  Co.,  1414  So.  Michigan,  Chicago. 

Salesmen.  Earn  $3,500  to  $10,000  a year.  City 
or  Traveling.  Experience  unnecessary.  Quickly 
qualify  through  our  amazing  system.  Free  employ- 
ment service  to  members.  Send  for  Salesmanship 
book,  list  of  lines  and  full  particulars.  Nat.  Sales- 
men’s Training  Ass’n.,  Dept.  158A,  Chicago,  111. 


Business  Opportunities 


$35  Profit  Nightly.  Small  capital  starts  you. 
No  experience  needed.  Our  machines  are  used  and 
endorsed  by  Government  institutions.  Catalog  free. 
Atlas  Moving  Picture  Co.,  469  Morton  Bldg., 

Chicago. 

If  you  want  to  sell  or  exchange  your  farm,  un- 
improved land,  city  property  or  patent,  write  me. 

John  J.  Black,  194th  St..  Chippewa  Falls.  Wis. 

Bates  Dynamic  Appeal  in  Literature  and  Sales 
Letters,  brings  profits.  All  want  it.  Book  proof  and 
facts  free  to  Advertisers.  Bates  Better  Way  Advertis- 
ing^^  

Dollars  Yearly  in  Your  Back  Yard.  No 
ginseng,  mushroom  dope.  New  Ideas.  Investigate. 
Particulars  free.  Metz,  313  East  89th  St.,  New  York. 

Oklahoma  Farms.  Write  for  free  agricultural 
booklet.  Board  of  Commerce,  Shawnee.  Oklahoma. 
Breed  Canaries.  Profitable  pastime.  Particulars 

free.  Bird  Farm,  Lynnhaven,  Virginia. 

- Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage  sales- 
men. $300  to  $2,000  necessary.  Will  allow  expenses 
to  Baltimore  as  explained.  Address,  Mr.  Clemmer, 

603  N.  Eutaw  St,,  Baltimore.  Md. 

3,384  Moneymaking  Plans.  Formulas.  Trade- 
Secrets.  “Encyclopedia  Business  Opportunities.” 
3 volumns  $1.  Ideal  Book  Shop.  5501-EV  North 

Robey,  Chicago. 

Repair  Leaky  Cisterns.  Practical  Cement 
Worker’s  complete,  guaranteed,  instructions.  $1.00. 

Lewis  H.  Jacks,  Medford.  Oregon. 

•‘Money-Talks.**  The  Business  magazine  pub- 
lished for  progressive  people.  Send  for  sample 

copy.  P.  O.,  Box  236-B,  Newark.  New  Jersey. 

REAL  HONEST  TO  GOODNESS  STARt! 
That’s  what  Tve  given  hundreds  of  Agents.  Small 
Manufacturers  with  limited  capital,  desiring  to  make 
their  own  high-class,  big  selling  Specialties  in  all 
lines.  With  my  Correct  Formulas  they  soon  realized 
that  manufacturing  is  where  the  money  is.  My 
Valuable  Literature  descriptive  Cocoanut  Creme 
Custard,  AUmixt  Cake,  Vanilla  Concentrate,  Choco- 
late Milk  Beverage  (powdered).  Non-alcoholic 
flavors — Pie  fillers — Cero  fruit  butter,  Magico  wind- 
shield cloths,  Ovitone  doubles  egg  production.  Latest 
washing  tablets,  powders,  and  hundred  other  valuable 
manufacturing  propositions  for  stamp.  Muller 
Chemist,  Tampa,  Florida. 

Big  money  in  your  spare  time  manufacturing 
letters  for  signs;  no  experience — free  particulars. 
H.  F.  McPherson.  675  Brown  Ave.,  Butler,  Pa. 

Turn  Your  Spare  Time  Into  Money  for  that  ap- 
paratus you  want.  Start  a profitable,  permanent 
home  business.  Steady  weekly  income.  No  invest- 
ment but  your  brains  and  spare  time.  Positively 
no  soliciting,  agency  proposition.  Write  today. 
Address  Opportunity,  Box  175,  Fredonia,  N.  Y. 

For  $5  I’ll  write  a circular  letter  so  strenuous,  it 
will  have  to  bring  you  business.  Cash  with  order. 
Rosenblum,  Advertising  Expert,  1482  Broadway, 

N.  Y.  Telephone  Bryant  2653. 

I made  $30  a Week  evenings  with  a small  Mail 
Order  Business  Home.  Free  Booklet  tells  how.  2c 

postage.  Alex  Scott,  Cohoes,  N.  Y. 

Be  Independent.  We  teach  by  mail  how  to 
manufacture  unexcelled  toilet  goods.  Particulars 
free.  School  of  (Cosmetics,  Box  C,  Omaha,  Neb. 

Enter  a new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a few  weeks  at  small  expense;  no 
further  capital  required;  no  goods  to  buy;  job  hunting, 
soliciting  or  agency.  Address  Stephenson  Laboratory, 
18  Back  Bay,  Boston.  Mass. 

Make  splendid  income  right  at  home  as  Real 
Estate  Service  Expert.  No  capital  or  experience  re- 
quired. No  course  of  lessons  to  study.  Just  use  the 
successful  SIMPLEX  PLANS  and  get  quick  results. 
Write  today.  Send  no  money.  We  mail  Plans  for 
Free  examination.  If  you  keep  and  use  them  to 
build  an  independent  business  of  your  own,  pay  only 
$10  for  complete  plans.  Otherwise,  remail  them 
within  ten  days  and  pay  nothing.  Act  Now  and  get 
12-volume  “Real  Estate  Encyclopedia”  free.  Simplex 
Company,  Dept.  101,  1133  Broadway.  New  York. 

Man  for  Sale.  Best  bid  gets  me,  single,  white, 
healthy  business  man,  age  39.  Will  go  any  place. 
Do  anything  that’s  right.  Write  for  reference.  A.  M. 
Sanderson,  PalesfinA  Texas.'  „ . - 


Agents  Wanted 


Agents.  Big  returns,  fast  office  seller;  particulars 
and  samples  free.  One  Dip  Pen  Co.,  12  Daily  Record 
Bldg.,  Baltimore,  Md. 

Agents  make  big  money  because  sales  may  be 
made  in  every  home.  Our  modern  aids  to  home 
sanitation  have  an  appeal  that  cannot  be  resisted. 
A brush,  mop  or  duster  for  every  need.  Liberal 
commissions  and  good  territory.  North  Ridge 
Brush  Company.,  127  (jlark  St.,  Freeport,  111. 

World-beating  stylographic  fountain  pen.  Satis- 
faction assured.  $1.50.  Agents  Wanted.  Morrison 

Co.,  Princeton,  Indiana. 

Agents  wanted  to  sell  hosiery.  Everybody  wears, 
Samples  and  instructions  free.  Hosiery  House. 

Tappan,  N.  Y. 

Agents — $40-$l00  week;  free  samples;  gold  sign 
letters;  anyone  can  put  on  store  windows;  big 
demancL  liberal  offer  to  general  agents.  Metallic 

Letter  Co.,  433-Z,  N.  Clark,  Chicago. 

$6000.00  a year  is  your  profit  from  4 sales  a day. 
Davidson  sold  96  one  week.  No  experience  needed. 
The  Aladdin  light  is  a sensation  wherever  introduced. 
5 times  as  bright  as  electric.  Won  Gold  Metal. 
Farmers  have  the  money,  they  need  this  light  and  9 
out  of  10  will  buy.  Also  big  opportunity  in  small 
towns  and  suburbs.  Excellent  spare  time  and  evening 
seller.  No  capital  required.  Sample  on  free  trial. 
Write  for  agency  proposition  while  territory  still  open. 
Mantle  Lamp  Company,  507  Aladdin  Bldg.,  Chicago. 

Agents — Our  soap  and  toilet  article  plan  is  a 
wonder;  get  our  free  sample  case  offer.  Ho-Ro-Co  , 

138  Locust,  St.  Louis. 

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 

today.  Gunmetal  Co.,  Avenue  D,  Decatur.  111. 

Beginners  complete  Mail  Order  System.  EX. 

Box  1005,  Atlantic  City. 

Insyde  Tyres,  inner  armor  for  automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs; quickly  applied;  cost  little;  demand  tremendous; 
profits  unlimited.  Details  free.  American  Auto- 
mobile Accessories  Co.,  Dept.  T-1981,  Cincinnati, 
Ohio. 

Big  money  and  fast  sales.  Every  owner  buys 
gold  initials  for  his  auto.  You  charge  $1.50;  make 
$1.35.  Ten  orders  daily  easy.  Write  for  particulars 
and  free  samples.  American  Monogram  Co.,  Dept. 

71,  East  Orange.  N.  J. 

Agents.  200%  profit.  Wonderful  little  article; 
something  new;  sells  like  wildfire;  carry  in  pocket; 
write  at  once  for  Free  Sample.  Albert  Mills,  Gen. 
Mgr.,  2559  American  Bldg.,  Cincinnati,  Ohio 
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Help  Wanted 


Silvering  Mirrors.  French  Plate  taught.  Easy 
to  learn.  Immense  profits.  Plans  free.  Wear  . 

Mirror  Works,  Excelsior  Springs,  Missouri. i 

Become  Automobile  Experts.  Boys-Men.  $45 
weekly.  Learn  while  earning.  Write  Franklin 

Institute.  Dept.  F 806,  Rochester.  N.  Y. , 

Universal  Shorthand  Course  (Pitman)  makes 
stenographic  experts  in  36  lessons.  Efficiency  guar- 
anteed or  money  back.  Helps  users  of  other  systems 
increase  pay.  Easy  terms.  Write  for  Booklet  12. 
Universal  Shorthand  Course,  6609  Kimbark  Avenue,  i 

C)hicago.  111. 

Stop  daily  grind.  Start  silvering  mirrors,  auto 
headlights,  tableware,  etc.  Plans  free.  Clarence 

Sprinkle,  Dept.  48,  Marion,  Indiana. 

Earn  $25  Weekly,  spare  time,  writing  for  news-  j 
papers,  magazines.  Experience  unnecessary;  de- 
tails  free.  Press  Syndicate.  5665  St.  Louis,  Mo. 

Men  Wanted  for  detective  work.  Experience  un- 
necessary. Write  J.  Ganor,  former  U.  S.  Gov't 

Detective.  135  St.  Louis. 

Be  a Mirror  Expert.  $3  to  10  a day;  spare  time 
home  at  first;  no  capital;  we  train,  start  you  making 
and  silvering  mirrors  French  method.  Free  Pro- 
spectus. W.  R.  Derr,  Pres.,  579  Decatur  Street.  i 

Brooklyn,  N.  Y. 

Be  a Detective.  Travel  and  earn  big  money. 
Learn  this  fascinating  profession  by  home  study. 
Particulars  free.  Write  American  School  of  Crimino-  ' ■ 

logy.  Dept.  B,  Detroit.  Mich. 

Detectives  earn  big  money.  Excellent  oppor-  ' |; 
tunity.  Travel.  Great  demand  everywhere.  Ex- 
perience unnecessary.  Particulars  free.  Write... 
American  Detective  System,  1968  Broadway.  N.  Y. 


WE  illustrate  an  interesting  sug- 
gestion from  a German  contem- 
porary, which  the  editor  thereof 
terms  a “Utopia  of  Karl  Am- 
mon,’’ who  prolrahly  got  his  idea 
from  Jules  Verne’s  “Floating  City.”  The 
point  is  made  that  in  the  development 
of  airplanes  and  dirigibles,  great  advances 
have  been  made  in  the  art  of  producing 
light  structures  which  at  the  same  time 
are  strong.  This  lightness  is  in  the  very 


member  of  a massive  ball  and  socket  joint. 
A great  platform  or  deck  over  fifteen 
hundred  feet  square,  is  carried  by  the 
four  ships,  the  entire  weight  of  the  great 
structure  resting  on  the  four  ball  and 
socket  bearings  within  the  four  ships. 

An  auxiliary  thrust  strut  is  used  to 
keep  each  pair  of  ships  parallel.  The  re- 
sult of  all  this  is  that  the  great  platform 
will  have  very  little  motion  in  the  heav- 
iest sea  way ; the  bearings  on  which  it 


there  is  to  he  a printing  press  to  publish 
a daily  paper  and  special  announcements. 

In  short  the  proposer  wishes  to  con- 
struct an  actual  floating  city.  Naturally 
it  is  claimed  that  there  will  be  no  sea 
sickness,  altho  one  is  free  to  doubt  this. 
It  is  said  that  the  traveler  will  no  longer 
have  the  feeling  of  confinement  to  a small 
area,  but  th;it  he  or  she  can  spend  hours 
walking  about  the  great  deck,  which  it 
is  claimed  will  take  half  an  hour  to  walk 


0 1921  Science  & Invention 

A Floating  ‘ Atlantic  City”  May  Be  the  Realized  Dream  of  Tomorrow.  The  “City”  Is  Built  on  a Huge  Platform  Nearly  One-Third  of  a Mile 
Square  and  Supported  by  Four  Giant  Steamships.  The  Supporting  Towers  Are  Flexibly  Mounted  in  the  Holds  of  the  Vessels. 


essence  of  airplanes  and  dirigibles,  and 
now  in  the  present  project,  it  is  proposed 
to  apply  it  to  the  development  of  a new 
mode  of  sea  transport. 

Four  ships,  each  larger  than  the  “Im- 
perator”  are  decked  in  and  provide  sim- 
ply room  for  the  working  crews  for  the 
machinery  and  for  the  motive  power,  and 
for  some  or  all  of  the  requisite  fuel. 
Thru  the  body  of  each  ship,  starting  at 
the  deck,  there  is  an  inverted  funnel- 
shaped  structure,  at  whose  apex  near  the 
keel,  is  a steel  hemisphere  forming  one 


rest  are  in  the  part  of  the  ship  where 
the  motion  is  the  least  and  its  length  of 
side  will  also  operate  to  minimize  the 
motion. 

On  the  deck,  the  imagination  of  the  in- 
ventor exercises  itself  in  the  construction 
of  hotels  and  other  structures  which  may' 
be  accommodated  on  so  large  an  area. 
It  will  be  noticed  that  it  is  practically 
one-third  of  a mile  square.  Houses,  shops, 
bathing  establishments,  theatres,  a wire- 
less station  and  the  local  telephone  ser- 
vice are  all  supposed  to  be  supplied,  and 


around.  The  mere  view  of_  the  raging- 
sea  from  this  practically  motionless  plat- 
form high  above  it  will  be  a wonderful 
sight  it  is  said. 

Of  course  provision  is  made  for  any 
quantity  of  freight,  automobiles  and  the 
like.  Out  of  the  funnel-shaped  opening- 
in  each  ship  rises  a great  steel  pillar  and 
to  this  the  trusses  of  the  superstructure 
are  secured.  All  the  motion  of  the  plat- 
form therefore  that  arises  from  the  ship 
is  the  comparatively  slight  up  and  down 
{Continued  on  fage  1141) 
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IT  is  interesting  indeed  to  compare 
some  of  the  slowest  moving  things 
on  earth  with  those  which  travel  the 
fastest — the  fastest  thing  we  know,  of 
course,  being  radiant  light,  and  one  of 
the  slowest  things,  the  human  thumb  nail 
which  grows  2/l,000,000,000ths  of  a yard 
per  second. 


high  horse-power  just  for  the  sake  of  de- 
monstrating high  speed  in  a race,  but  it  is 
only  one-half  the  horse-power  developt  by 
the  Maple  Leaf-V,  which  not  only  was  50 
per  cent  longer  in  hull  measurement,  but 
carried  four  450  horse-power  Sunbeam  en- 
gines. 

The  best  speed  attained  by  Maple  Leaf-V, 


necting  New  York  and  Chicago  and  other 
large  cities  to-day.  These  flyers  develop 
speed  in  the  neighborhood  of  70  to  80  miles 
an  hour,  and  average  considerably  lower 
than  this. 

Sixty  miles  an  hour,  or  mile-a-minute 
speed  has  been  proven  and  is  now  consid-  f 
ered  the  safe  high  speed  limit  for  passen-  i 


D£R0manet  nov4.1'.;cc' 

FLEW  AT  SPE.E.D  OF 
> 193  MILES  PER  HOUR 


SHELL  FLIES  97s  VOS. 
PER  SECOMO,  OR 
2.000  MILES  PERHOLR 


TOMMY  MILTON'S 
AUTO  TRAVELED  I MILE 
L IN  23+  SECS. OR 

15&  M.P.H.  ^ 


1C£  BOATS  GLIDE 
2 MILES  PER  MIN 
0R12OMILES  , 
PER  HOUR  / 


LiuHT  AND  ELECTRICITY 
TRAVEL  180.000  MILES  , 

PERSECOND.  . ,6 


DESTROYER'S  SPEED 
4S  MILES  PER, HOUR] 


ELECTRIC  TRAIN 
BERLIN-ZOSSEN 
TESTS=  130  MILES 

PER  I ['  - 


SNAIL  MOVES 
1*1.4  1S/IO.OOOYD'. 
PERSECONO.TF 


8AM800TREE 
eRDWS 
21/K.OOO.OClC 
VO  PER  i 
SECOND.  I 


MOTORBOAT  MISS  AMERICA 
90DH  .P.  AVO  . SPEED  RECORD 
=T6-655  M.P.  H. 


f'j 

A».~/  ^ 

l|  MAN  RUNS 
I 1 MILE  IN 
I Vh  MINS. 
OR  13.3 
MILES 
1 PER 

i hour 


MAN  CAN 
WALK  1 MILE 
IN  G',:  MINS 
OR  9.24  ^ 
MILES  S 
PER  HOURp* 


|L  steam  R..R,ENelNe/l90l 
i&t:  ICONUteS  PERwbuR 


/ earth  speeds  around  sun 

/ AT  65,533  MILES  PER  HOUR 


The  Fastest  Thing  in  the  World  is  Possibly  the  Cannon  Ball,  With  a Velocity  of  2,000  Miles  Per  Hour.  One  of  the  Slowest  Moving  Things  Is  a 

Tree  Growing,  or  Also  the  Human  Thumb-Nail. 


Next,  we  may  here  consider  tree  growth, 
the  bamboo  tree  growing  at  the  extremely 
slow  rate  of  27/10, 000, OOOths  of  a yard  per 
second.  Now  comes  the  proverbially  slow 
snail  which  moves  at  the  average  rate  of 
15/10, OOOths  of  a yard  per  second. 

A man  has  walked  in  a record  test,  one 
mile  in  6j<2  minutes,  equivalent  to  the  rate 
of  9j4  miles  per  hour.  A man  can  run,  as 
records  show,  at  the  rate  of  one  mile  in 
4J4  minutes  or  at  13j4  miles  per  hour.  A 
man  has  skated  at  the  surprising  speed  of 
one  mile  in  2'l/5  minutes,  or  about  one  half 
as  fast  as  an  express  train. 

The  Fastest  Boats 

Next,  we  come  to  fast  boats.  One  of  the 
fastest  vessels  we  know  of,  is  the  naval  de- 
stroyer. Recent  high  speed  tests  have  de- 
monstrated that  one  of  these  ultra-powerful 
submarine  spotters  and  destroyers  can  tear 
thru  the  open  sea  at  the  rate  of  42J/2  knots, 
which  is  equivalent  to  48  statute  miles  per 
hour.  The  gasoline-engine  propelled  mo- 
torboats of  the.liydroplane  type  have  grad- 
ually outdistanced  all  otlier  vessels  which 
propel  tlicmselves  thru  or  over  the  surface 
of  the  water. 

The  past  year,  Miss  America  eclipsed  all 
international  rivals  and  establislit  a new 
world’s  record  with  an  average  speed  of 
76.655  miles  per  hour.  This  was  the  aver- 
age of  six  tests, — three  with  and  three 
against  the  stream  current.  This  remarkable 
motorboat  was  built  just  large  enough  to 
carry  the  engineer  and  pilot,  and  was  pow- 
ered with  two  450  horse-power  Liberty 
motors.  This  may  seem  like  tremendously 


was  during  her  trials  when  she  attained 
62.4  miles  per  hour.  Miss  America  has  a 
one  step  hydroplane  hull,  and  reached  a 
maximum  speed  in  some  of  her  runs,  of 
77.698  miles  per  hour,  or  almost  80  miles 
an  hour. 

One  of  the  fastest  things  in  the  world 
capable  of  carrying  a man,  is  the  ice  boat. 
Well  built  ice  boats  have  attained  a velo- 
city of  two  miles  a minute  or  120  miles  an 
hour  on  the  Shrewsbury  river  course. 
These  glide  over  the  ice  on  runners,  pro- 
pelled by  the  wind  blowing  against  a large 
sail.  It  is  an  exciting  and  adventurous 
sport.  Our  large  ocean  liners  attain  a speed 
of  26  to  30  miles  an  hour,  hut  the  average 
of  the  smaller  passenger-carrying  vessels 
is  from  10  to  20  miles  an  hour. 

High  Speed  Railway  Trains 

Railway  trains,  strange  to  say,  have  not 
sliown  us  anything  new  in  speed. — even 
those  of  the  present  day ! It  is  peculiar  in- 
deed to  note  that  (as  pointed  out  by  one 
of  the  consulting  engineers  of  the  largest 
locomotive  concern  in  America),  it  is  not 
considered  or  shown  to  be  economical  or 
practical  at  all,  to  drive  a modern  steam 
railway  engine  and  train  at  a speed  in  ex- 
cess of  100  miles  per  hour.  Probably  the 
fastest  speed  at  which  a steam  engine  and 
train  ever  flew  over  the  rails,  was  in  1901 
over  a five  mile  run  in  Florida,  when  an 
engine  and  train  attained  a speed  of  120 
miles  an  hour,  or  2 miles  per  minute.  This 
speed  record  has  never  been  exceeded,  and 
has  not  even  been  approached  by  the  far- 
famed  “20th  Century”  railroad  flyers  con- 
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ger  trains,  whether  on  short  or  long  runs 
for  the  past  ten  years,  and  those  who  have 
traveled  by  rail  to  any  extent,  know  that 
this  is  about  the  highest  speed  rate  on  the' 
average,  tho  the  writer  has  traveled  be-' 
tween  Philadelphia  and  New  York  andfj 
clocked  the  speed  with  a stop-watch,  whenAl 
a mile  was  made  in  34  seconds,  or  at  theTj 
rate  of  108  miles  an  hour  for  a distancej 
of  a few  miles.  i 

The  fastest  speed  attained  by  electrically! 
driven  trains,  either  with  locomotives  or 
with  motors  on  the  coaches  themselves,  is 
130  miles  per  hour,  recorded  in  the  tests 
made  some  years  ago  on  the  German  elec- 
trified railway  between  Berlin  and  Zossen.  j 
The  trains  were  tried  with  various  shapes 
of  wind  shields  fitted  on  the  forward  | 
car  in  an  endeavor  to  reduce  the  terri-  | 
lie  wind  resistance  encountered  at  such 
high  speeds,  and  finall)+  the  trains  showed  ! 
a speed  of  130  miles  per  hour  over  a 
measured  distance,  the  highest  ever  attained 
by  a railway  train  so  far  as  we  know. 

Automobiles  have  carried  man  over  the 
face  of  the  earth  at  next  to  the  highest 
speed  ever  attained.  Tommy  Milton,  dur- 
ing the  past  summer,  in  his  famous  Dues- 
enberg  racing  car  dipt  several  seconds  from 
the  former  world’s  motor  records,  including 
those  of  De  Palma  and  flew  over  the  mea- 
sured course  at  the  terrific  rate  of  one  mile 
in  a little  more  than  23  seconds.  This 
brings  the  speed  of  man’s  travel  on  earth 
up  to  156  miles  per  hour,  and  to  travel  any 
faster  than  this,  at  least  at  the  present  time, 
we  have  to  consider  the  airplane. 

(Continued  on  page  1145) 


A Niag'ara  of  Btibbles 


IT  is  indeed  rather  astounding  when 
one  visits  a large  number  of  theatrical 
productions  and  sees  the  various  wide- 
ly diversified  scenic  effects,  each  one 
representing  a new  mark  of  genius. 
Undoubtedly  one  of  the  finest  effects  ob- 
tained in  the  production  “Tickle  Me,’’  is 
obtained  thru  the  use  of  soap  and  water. 
Not  alone  does  it  excel  in  scenic  splendor, 
but  is  scientifically  a feature  well  worth 
noting. 

This  play  is  the  vehicle  in  which  Frank 
Tinney  is  starring  at  the  Selwyn  Theatre, 
New  York.  The  effect  when  the  curtain 
rises  is  a stage  flooded  with  soap  bubbles, 
millions  of  them,  which  come  pouring  down 
a long  flight  of  steps,  as  well  as  on  both 
sides  of  the  stage.  There  seems  to  be  no  end 
to  them  and  billions  of  them  are  produced 
in  a very  few  minutes.  Of  course,  the 
bubbles  are  very  small,  probably  not  averag- 
ing over  an  inch  in  diameter,  but  their 
production  in  wagon-load  quantities  results 
in  a scene  of  splendor  hard  to  forget. 

Colored  lights  play  on  them  constantly, 
wonderfully  enhancing  the  display.  The 
girls  in  the  play  are  then  seen  to  romp 
'around  in  this  fairy-like  ocean  of  seething 
bubbles—  Shortly,  out  of  the  conglomeration 
of  bubbles,  one  of  the  girls  appears  and 
descends  the  long  stairway  to  the  stage, 
pushing  aside  the  white  foamy  wall  until 
she  reaches  the  stage  proper. 

The  delightful  comedy  incorporated  in 
this  show  and  the  pleasing  costumes  will 
not  be  discust  in  this  brief  description. 
The  scientific  question  now  arises  as  to 
how  these  bubbles  are  formed. 


“Back  stage,”  before  the  curtain  rises, 
one  can  see  the  scene  being  hurriedly  put 
in  place.  The  scenic  background  consists 
of  five  distinct  sections,  each  of  which  has 
a double  tank  approximately  one  foot  high, 
one  foot  wide,  and  eight  feet  long  attached 
to  it.  The  tank  itself  is  divided  longitud- 
inally into  two  compartments ; the  lower- 
most one  being  about  deep  and  sep- 
arated from  the  upper  one  by  a sheet-iron 
partition  perforated  with  countless  small 
Poles. 

On  top  of  this  partition  are  placed  shav- 
ings of  Ivory  soap  and  communicating  di- 
rectly with  it  is  a small  trough  allowing 
water  to  be  poured  into  the  tank  from 
behind  the  scenes.  Hundreds  of  pounds  of 
soap  are  used  every  day  in  the  presenta- 
tion of  this  novel  feature. 

To  the  lower  compartment  is  connected 
a pipe  leading  to  a motor-driven  wind 
turbine  or  pump  as  the  illustration  shows. 
Every  two  tanks  are  connected  to  a blower 
and  arranged  on  the  same  background  prop. 
The  center  tank  has  its  own  air  blower, 
however,  and  is  placed  at  the  head  of  a 
stairway  leading  to  the  stage.  In  back  of 
this  center  tank  is  a small  platform  fitted 
with  a trap-door.  A ladder  leads  to  this 
platform  so  that  at  the  opportune  moment 
a girl  can  ascend  the  ladder,  push  aside 
the  trap-door  and  at  the  same  time  wend 
her  way  thru  a dense  maze  of  soap  bubbles, 
down  the  central  stairway. 

Of  course,  the  audience  does  not  see  how 
this  is  done.  They  only  see  a girl  appearing 
from  the  midst  of  the  bubbling  mass.  So 


simple  is  the  operation  of  the  apparatus;^ 
that  it  takes  but  a few  minutes  to  fit  it  up| 
and  flood  the  stage  with  the  rolling  billows  f 
of  bubbles.  A gallon  of  water  is  used  in  ’ 
each  tank  and  poured  into  the  trough  after 
the  motors  operating  the  blowers  have  been  ^ 
started ; immediate  action  results,  and  the  .5 
white  foam  pours  from  the  top  of  the  tanks,  J 
which,  of  course,  are  left  open.  § 

Down  the  stairway  these  bubbles  roll 
and  spread  all  over  the  stage,  while  all  five 
tanks  contribute  toward  the  production  of| 
great  quantities  of  beautiful  bubbles  which  ,1: 
rc^  down  over  the  wall.  A short  time  I5 
later,  the  curtain  rises  upon  the  scene. 

At  the  close  of  the  act,  another  strange 
occurrence  takes  place.  Armed  with  i 
brooms  and  brushes,  the  stage  attendants  I 
flatten  or  pat  out  the  bubbles  and  sweep  •' 
them  into  a receptable  provided  for  the  * 
purpose  which  is  located  under  the  stage  | 
and  whose  mouth  opens  on  a level  with 
the  stage  floor. 

The  bubbles  must  wet  the  stage  you  will  * 
say.  Of  course,  they  do,  but  even  this  ^ 
has  been  protected  with  a canvas  covering, 
the  canvas  being  removed  at  the  end  of  the  , 
act  to  allow  for  subsequent  scenes  to  be  f 
erected  and  is  replaced  before  the  stage  at- 
tendants leave  the  theatre  so  as  to  dry  out  , 
over  night.  The  fact  that  the  holes  in  the  : 
partition  dividing  the  tank  are  so  small,  and  ^ 
as  the  blower  is  operated  before  the  water  1 
is  poured  into  the  tanks,  prevents  the  water  J 
from  flowing  down  into  the  blowers,  the  ; 
air  pressure  being  too  great  to  allow  any  ^ 
water  which  might  possibly  pass  thru  the  ; 
tiny  holes  passing  down  into  the  blowers.  5 


‘ Novelty"  Ii  the  Word  That  Truly  Describes  This  Scene  from  a New  York  Theatrical  Production,  “Tickle  Me,"  in  Which  the  Chorus  Girls 
Wade  and  Dance  Thru  a Veritable  Sea  of  Soap  Bubbles  and  Foam.  The  Scene  Is  Exceptionally  Striking  and  Beautiful  When  Illuminated  by 
Myriads  of  Colored  Light  Rays.  Electric  Blowers  Produce  the  Foam  From  Bits  of  Soap  Mixed  with  Water. 
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The  Illustration  of  the  Coal  Pipe  Trans-  American  Engineer,  Would  Shoot  Coal  Mixed  With  SO  Per  Cent  Water  Thru 

portation  Line  Reproduced  Above,  Gives  a Long  Steel  Pipe  Lines  About  20  Inches  in  Diameter,  Run  in  Duplicate  Across 

Clear  Idea  As  to  How  Mr.  R.  P.  Bolton.  An  the  Country  Direct  from  the  Coal  Mines  to  the  Centers  of  Distribution.  From  the 

Pennsylvania  Coal  Regions  to  New  York  is  About  130  Miles  Air-Line  Distance,  as  Mr.  Bolton  Pointed  Out  in  An  Interview,  But  the  Distance 
Might  Be  Somewhat  Longer  When  the  Pipe  Line  Is  Built,  As  It  Is  His  Idea  to  Have  the  Pipe  Run  Along  the  Railroad  Right-of-Way  Which 
Would  Solve  Two  Important  Problems:  First,  It  Would  Undoubtedly  Mitigate  the  Heavy  Expense  of  Purchasing  An  Entirely  New  Right-of- 

Way  for  the  Line;  and.  Second,  It  Would  Automatically  Share  In  the  General  Maintenance  and  Protection  Afforded  by  the  Regular  Railway  Per- 
sonnel, Thus  Preventing  Tapping  of  the  Line.  The  View  Above  Shows  How  the  Water  Is  Separated  from  the  Coal  Thru  Openings  in  the  Pipe. 

This  Water,  Which  Contains,  of  Course,  a Large  Amount  of  Coal  Dust  and  Particles,  Discharges  Into  Large  Collection  Ponds. 
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Piping  Coal  from  Mine  to  City 

By  RCGIHAI.B  FELrflAM  BOLTON 

CONSULTING  ENGINEER,  NEW  YORK  CITY 


The  fuel  supply  of  a great  com- 
munity may  be  regarded  as  a vital 
necessity,  second  only  to  that  of 
a supply  of  water.  The  latter  has 
long  been  recognized  as  a problem 
to  be  solved  only  by  the  united  action  of 
the  people,  and  the  vast  investment  by 
the  metropolis  upon  its  present  water  sys- 
tem, although  unremunerative  from  a 
mere  monetary  standpoint  has  been  en- 
dorsed by  public  opinion  on  the  ground 
of  its  necessity.  In  view  of  the  disturb- 
ing conditions  of  coal  shortage  which  now 
recurs  every  winter  it  would  seem  that 
concerted  action  should  also  be  taken  in 
this  problem  of  fuel  supply.  The  present 
system  of  coal  delivery  has  reached  a con- 
dition of  inadequacy  that  has  in  recent 
years  become  a menace  to  the  health,  yes 
even  to  the  existence  of  the  population. 
It  is  the  outcome  of  undirected  growth. 
The  transportation,  handling  and  delivery 
to  the  consumer,  are  complicated ; they 
require  the  accurate  inter-relation  of  rail- 
road, harbor  and  truck  operations;  they 
are  dependent  largely  upon  vicissitudes  of 
weather  in  our  variable  climate,  and  they 
employ  a variety  of  agencies,  each  adding 
a quota  to  the  cost  of  the  vital  material, 
the  expense  of  which  has  now  risen  to  a 
point  where  its  use  becomes  a luxury  to 


the  larger  part,  which  is  also  the  poorer 
part,  of  our  population,  let  it  be  said. 

.■lllll■lmll■lll«lln■nmnlll«(llllMlUlllllllm■■■lllM•lll■ll<lu■lllllllllllllll11■llllnllllll■lilllmlllm■lllllmnllv 

I I 

PipisagJ  Coal 

I The  bold  idea  here  advanced  by  an  \ 
I American  engineer,  Reginald  Pelham  Bol-  | 
I ton,  for  piping  coal  from  the  mines  direct  | 
I to  the  large  industrial  and  social  centers,  f 
i may  seem  quite  absurd  or  far-fetched  to  i 
f many  of  us.  However,  similar  long  pipe  | 
I lines  have  been  in  use  for  a number  of  | 
I years  for  transporting  oil  and  it  undoubt-  | 
I edly  will  come  as  a surprise  to  most  | 

i people  to  learn  that  the  Standard  Oil  | 

I Company  has  had  for  some  time  a pipe  | 
I line  1,500  miles  in  length  carrying  oil  from  | 
1 Texas  oil  fields  to  Philadelphia,  Pa.,  and  | 
I Bayonne,  N.  J.,  great  oil  distributing  cen-  f 
I ters.  This  line  is  composed  of  a steel  pipe  i 
I 8 inches  in  diameter,  and  the  oil  is  forced  | 
I into  the  pipe  at  a pressure  of  900  pounds  : 
I per  square  inch  at  the  start  of  its  journey.  | 
1 At  frequent  intervals,  there  are  relay  pump-  | 
I ijig  stations  along  the  line  which  pump  the  | 

I oil  so  as  to  keep  up  the  pressure  thru  the  § 

I line.  i 

i The  coal  pipe-line  transportation  scheme  I 
i advanced  by  Mr.  Bolton  and  recently  sub-  1 
I mitted  to  the  Mayor  of  New  York  City,  1 
5 who  has  referred  it  to  the  city  engineering  | 
i staff,  is  shown . clearly  in  the  accompany-  | 
I ing  illustration.  I 

This  important  element  in  our  domestic 
existence  has  in  fact  become,  as  precarious 


as  it  is  expensive.  The  exigencies  of  the 
city  are  not  provided  for  in  advance.  The 
supply  of  coal  is  produced  in  response  to 
trade  demands,  no  provision  is  exercised 
to  forestall  excessive  cold  weather  and  such 
a situation  is  always  liable  to  occur  as 
was  the  case  in  1918,  when  a severe  spell 
of  frost  bound  up  the  harbor  just  when 
the  need  for  fuel  was  at  the  maximum. 
Our  system  of  fuel  delivery,  more  complex 
than  that  of  water  supply  but  almost  of 
equal  importance,  is  being  conducted  in 
a haphazard  ,and  uncertain  manner  at 
enormous  expense  and  with  grave  anxiety 
to  the  community.  The  situation  cannot 
improve  but  must  grow  increasingly  coni- 
plex  as  time  advances  and  population  in- 
creases, unless  some  new  system  be 
adopted  that  will  simplify  the  methods 
of  transportation,  effect  a reduction  in  ex- 
pense and  freedom  from  weather  vicissi- 
tudes, and  above  all  will  provide  an  ade- 
quate provision  in  advance  for  the  fuel 
needs  of  the  city. 

It  seems  time  to  consider  whether  some 
more  adequate  methods  of  dealing  with 
this  situation,  and  its  probable  future  in- 
crease cannot  be  found.  The  fuel  best 
suited  for  the  purpose  of  domestic  heat- 
ing and  the  majority  of  the  smaller  indus- 
tries is  anthracite  (hard  coal). 
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Containing  the  Coal  Particles,  Is  Then  Pumped  Into  Separating  Machines,  Where  the  Water  Is  Separated  from  the  Coal  Particlea 
and  the  F^ine  Particles  Are  Led  Off  Thru  Pipes  Into  a Briquette  Plant,  Where  the  Coal  Dust  Is  Mixed  With  a Binder  and  Comprest  Into  BrU 
.y  Means  of  Suitoble  Conveyors  or  the  Us\ial  Railway  Distributing  Systems,  the  Incoming  Coal  at  the  Receiving  End  of 
Be  *5  , Shown,  and  Is  Also  Fed  Into  the  Usual  Pockets  for  Truck  Delivery  and  Is  Also  Distributed  Into  Boats 

at  the  River  Front.  The  Coal  Is  Fed  Into  a Large  Hopper  at  the  Mine,  Where  Water  at  800  to  900  Pounds  Pressure  Is  Forced  Into  the  Pipo 
*"  the  Manner  Shown— -the  Coal  and  Water  Mixture  Proceeding  on-Its  Way  Aided  by  Gravity,  As  the  Pipe  Line  Has  a 
Steady  Fall  From  Its  Startmg  Point  to  the  Receiving  End.  Suitable  Centrifugal  or  Other  Pumps  Are  Placed  Along  the  Line  to  Boost  the  Coal 
and  Water  Stream.  The  Coal  Would  Move  at  the  Rate  of  7 Feet  Per  Second,  or  Take  27^  Hours  to  Make  the  130-mile  Journey. 


Coal  Mines  but  110  Miles  from 
Delivery  Point 

Scranton  which  is  near  the  center  of 
the  Pennsylvania  coal  beds  is  only  about 
110  miles  in  a straight  line  from  Hoboken. 
The  present  system  of  transportation  of 
this  fuel,  the  consumption  of  which  now 
amounts  to  about  7 millions  of  tons  per 
season,  is  by  rail  to  tidewater,  where  the 
coal  is  transferred  to  scows,  and  carried 
by  water  to  the  several  parts  of  the  city. 
It  is  unloaded  to  relatively  small  storage 
bins  on  dealers’  premises,  thence  is  re- 
delivered to  horse-drawn  wagons  and 
motor  trucks,  and  by  them  is  hauled  to, 
and  often  re-handled,  at  the  ultimate  point 
of  consumption.  The  problem  thus  con- 
sidered seems  to  present  itself  in  four 
features:  (1)  Supply  (2)  Transportation 
(3)  Storage  (4)  Distribution. 

Transportation — Shall  We  Pipe  Coal 
to  Consumers? 

It  does  not  follow  that  the  present  sys- 
tem of  rail  transportation  of  fuel  to  the 
City  of  New  York  is  the  only  available 
or  the  most  efficient  method.  The  move- 
ment of  such  a vast  quantity  of  coal  over 
a relatively  short  distance  is  an  under- 
taking which  may  warrant  other  means 
of  operation.  The  burning  of  coal  for  the 
purpose  of  hauling  loaded  coal  cars,  and 
further  use  in  the  return  of  empty  cars 
to  the  coal  region  as  well  as  the  employ- 
ment of  cars  needed  for  other  purposes 
must  be  considered  in  comparing  tlxe  ad- 
vantages or  cost  of  other  methods  of 
transportation.  Attention  is  directed  by 


the  evident  limitations  and  the  unecono- 
mic character  of  our  present  methods,  to 
the  possibility  of  the  transportation  of 
fuel  with  water  in  pipe-lines,  which  was 
suggestecj  before  a technical  audience  by 
Mr.  Geo.  C.  Orrok  in  1918.  This  method 
was  originally  proposed  and  was  success- 
fully tested  more  than  a quarter  of  a 
century  ago  by  the  late  W.  Andrews.  It 
seems  to  present  no  impracticable  feat- 
ures, as  the  transportation  of  soil  and 
stones  in  the  process  of  hydraulic  dredg- 
ing demonstrates.  It  involves  very  simple 
means  and  .materials — A head  of  water, 
steel  piping  of  moderate  proportions,  coal 
broken  below  a given  size,  and  some 
means  of  separating  the  liquid  and  solid 
materials  at  the  point  of  delivery.  The 
fuel  has  been  found  to  travel  satisfactorily 
with  water  in  proportion  of  50  per  cent 
of  the  total  volume,  in  the  pipe  and  in  that 
proportion  and  with  a sufficient  head  of 
water  the  capacity  of  a single  steel  pipe 
20  inches  in  diameter  would,  be  six  mil- 
lions of  tons  in  a year.  The  installation 
of  such  a pipeline  in  duplicate,  would 
offer  less  difficulty  and  far  less  expense 
than  a water  conduit  as  it  could  prob- 
ably be  laid  on  the  surface,  following 
some  railroad  right  of  way.  The  grade 
is  all  in  the  direction  of  the  flow.  . It  is 
to  be  observed  that  recent  experiments 
have  also  demonstrated  the  feasibility  of 
transporting  fuel  in  pipes,  by  means  of 
an  air  blast^  when  the  material  is  in  a 
dry  and  powdered  condition.  Fuel  in  that 
form  can  be  transported  in  pipes  of  as 
small  a size  as  three  inches  in  diameter. 
Great  interest  is  now  being  exhibited  in 


the  process  of  pulverizing  low-grade  fuel 
for  power  purposes,  which  may  render 
available  for  such  service  the  vast  stores 
of  lignite,  as  well  as  making  it  possible 
to  utilize  the  wastage  of  coal  mining.  The 
process  of  pulverization  is  simple,  and 
could  be  Conducted  economically  at  the 
mines,  with  power  produced  by  burning 
the  small  or  waste  grades  of  fuel.  The 
larger  sizes  would  thus  be  released  for 
transportation  by  the  pipe  line  method. 

Storage  of  Coal 

This  part  of  the  subject  has  an  import- 
ance quite  apart  from  the  question  of 
production  or  transportation,  as  a pre- 
caution against  the  danger  of  shortage, 
and  the  protection  of  the  poorer  part  of 
the  population  from  the  excessive  prices 
they  are  compelled  to  pay  for  their  small 
supplies  of  fuel.  The  effect  of  a large 
storage  would  be  beneficial  to  the  opera- 
tion of  the  mines,  affording  the  means 
of  more  regular  mining,  and  continuous 
employment  during  slack  season. 

The  storage  of  a whole  season’s  supply 
involves  no  very  large  area  of  land,  even 
if  the  material  should  be,  for  protection 
against  fire,  divided  into  a number  of  sec- 
tions. Seven  million  tons  would,  if  piled 
to  an  average  height  of  25  feet  occupy  a 
ground  area  of  aliout  2 miles  in  length 
by  1,000  feet  in  width,  a space  readily 
available  in  the  Hackensack  meadow  dis- 
trict. A complete  system  would  involve 
individual  storages  in  the  several  boros 
of  the  City,  thereby  affording  a desirable 
security  against  the  effects  of  ice  and  de- 
lays due  to  water  transport  in  the  harbor. 
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It  the  River  Front.  The  Coal  I#  Fed  Into  a Larva  ..  I®*'  Truck  Delivery  and  Is  Also  Distributed  Into  Boats 
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iin  “^^sylvania  coal  beds  is  only  about 
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the  evident  limitations  and  the  unecono- 
mic character  of  our  present  methods,  to 
the  possibility  of  the  transportation  of 
fuel  with  water  in  pipe-lines,  which  was 
suggested  before  a technical  audience  by 
Mr.  Geo.  C.  Orrok  in  1918.  This  method 
was  originally  proposed  and  was  success- 
fully tested  more  than  a quarter  of  a 
century  ago  by  the  late  W.  Andrews.  It 
seems  to  present  no  impracticable  feat- 
ures, as  the  transportation  of  soil  and 
stones  in  the  process  of  hydraulic  dredg- 
ing demonstrates.  It  involves  very  simple 
means  and  .materials — A head  of  water, 
steel  piping  of  moderate  proportions,  coal 
broken  below  a given  size,  and  some 
means  of  separating  the  liquid  and  solid 
materials  at  the  point  of  delivery.  The 
fuel  has  been  found  to  travel  satisfactorily 
with  water  in  proportion  of  50  per  cent 
of  the  total  volume,  in  the  pipe  and  in  that 
proportion  and  with  a sufficient  head  of 
water  the  capacity  of  a single  steel  pipe 
20  inches  in  diameter  would,  be  six  mil- 
lions of  tons  in  a year.  The  installation 
of  such  a pipeline  in  duplicate,  would 
offer  less  difficulty  and  far  less  expense 
than  a water  conduit  as  it  could  prob- 
ably be  laid  on  the  surface,  following 
some  railroad  right  of  way.  The  grade 
is  all  in  the  direction  of  the  flow.  It  is 
to  be  observed  that  recent  experiments 
have  also  demonstrated  the  feasibility  of 
transporting  fuel  in  pipes,  by  means  of 
an  air  blast^  w-hen  the  material  is  in  a 
dry  and  powdered  condition.  Fuel  in  that 
form  can  be  transported  in  pipes  of  as 
small  a size  as  three  inches  in  diameter. 
Great  interest  is  now  being  exhibited  in 


the  process  of  pulverizing  low-grade  fuel 
for  power  purposes,  which  may  render 
available  for  such  service  the  vast  stores 
of  lignite,  as  well  as  making  it  possible 
to  utilize  the  wastage  of  coal  mining.  The 
process  of  pulverization  is  simple,  and 
could  be  _ Conducted  economically  at  the 
mines,  with  power  produced  by  burning 
the  small  or  waste  grades  of  fuel.  The 
larger  sizes  would  thus  be  released  for 
transportation  by  the  pipe  line  method 
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Storage  of  Coal 

This  part  of  the  subject  has  an  import- 
ance quite  apart  from  the  question  of 
production  or  transportation,  as  a pre- 
caution against  the  danger  of  shortage, 
'and  the  protection  of  the  poorer  part  of 
the  population  from  the  excessive  prices 
they  are  compelled  to  pay  for  their  small 
supplies  of  fuel.  The  effect  of  a large 
storage  would  be  beneficial  to  the  opera- 
tion of  the  mines,  affording  the  means 
of  more  regular  mining,  and  continuous 
employment  during  slack  season. 

The  storage  of  a whole  season’s  supply 
involves  no  very  large  area  of  land,  even 
if  the  material  should  be,  for  protection 
against  fire,  divided  into  a number  of  sec- 
tions. Seven  million  tons  would,  if  piled 
to  an  average  height  of  25  feet  occupy  a 
ground  area  of  about  2 miles  in  length 
by  1,000  feet  in  width,  a space  readily 
available  in  the  Hackensack  meadow  dis- 
trict. A complete  system  would  involve 
individual  storages  in  the  several  boros 
of  the  City,  thereby  affording  a desirable 
security  against  the  effects  of  ice  and  de- 
lays due  to  water  transport  in  the  harbor. 


STORAGE  YARDS 


American  Engineer.  Would  Shoot  Coal  Mixed  With  SO  Per  Cent  Water  Thru 

. . . Long  Steel  Pipe  Lines  About  20  Inches  in  Diameter,  Run  in  Duplicate  Across 

Clear  Idea  As  to  How  Mr.  R.  P.  Bolton,  An  the  Country  Direct  from  the  Coal  Mines  to  the  Centers  of  Distribution.  Prom  the 

Pennsylvania  Coal  Reeions  to  New  York  is  About  130  Miles  Air-Line  Distance,  as  Mr.  Bolton  Pointed  Out  in  An  Interview.  But  the  Distance 
Might  Be  Somewhat  Longer  When  the  Pipe  Line  Is  Built,  As  It  Is  His  Idea  to  Have  the  Pipe  Run  Along  the  Railroad  Right-of-Way  Which 
Would  Solve  Two  Important  Problems:  First,  It  Would  Undoubtedly  Mitigate  the  Heavy  Expense  of  Purchasing  An  Entirely  New  Right-of- 
Way  for  the  Line;  and.  Second,  It  Would  Automatically  Share  In  the  General  Maintenance  and  Protection  Afforded  oy  the  Regular  Railway  Per- 
sonnel, Thus  Preventing  Tapping  of  the  Line.  The  View  Above  Shows  How  the  Water  Is  Separated  from  the  Coal  Thru  Openings  in  the  Pipe. 

This  Water.  Which  Contains,  of  Course,  a Large  Amount  of  Coal  Dust  and  Particles,  Discharges  Into  Large  Collection  Ponds. 


Coal  from  Mine  to  City 


By  REGINALD  PELHAM  BOLTON 

CONSULTING  ENGINEER,  NEW  YORK  CITY 


The  fuel  supply  of  a great  com- 
munity may  be  regarded  as  a vital 
necessity,  second  only  to  that  of 
a supply  of  water.  The  latter  has 
long  been  recognized  as  a problem 
to  be  solved  only  by  tne  united  action  of 
the  people,  and  the  vast  investment  by 
the  metropolis  upon  its  present  water  sys- 
tem, although  unremunerative  from  a 
mere  monetary  standpoint  has  been  en- 
dorsed by  public  opinion  on  the  ground 
qf  Its  necessity.  In  view  of  the  disturb- 
ing conditions  of  coal  shortage  which  now 
recurs  every  winter  it  would  seem  that 
concerted  action  should  also  be  taken  in 
this  problem  of  fuel  supply.  The  present 
system  of  coal  delivery  has  reached  a con- 
dition of  inadequacy  that  has  in  recent 
years  become  a menace  to  the  health,  yes 
even  to  the  existence  of  the  population. 
H '5  the  outcome  of  undirected  growth. 
The  transportation,  handling  and  delivery 
to  the  consumer,  are  complicated;  they 
require  the  accQrate  inter-relation  of  rail- 
road, harbor  and  truck  operations;  they 
are  dependent  largely  upon  vicissitudes  of 
weather  m our  variable  climate,  and  they 
employ  a variety  of  agencies,  each  adding 
a quota  to  the  cost  of  the  vital  material, 
the  expense  of  which  has  now  risen  to  a 
point  where  its  use  becomes  a luxury  to 


the  larger  part,  which  is  also  the  poorer 
part,  of  our  population,  let  it  be  said. 


Piping  Coal 

The  bold  idea  here  advanced  by  an 
American  engineer.  Reginald  Pelhani  Bol- 
ton, for  piping  coal  from  the  minea  direct 
to  the  large  industrial  and  social  centers, 
may  seem  quite  absurd  or  far-fetched  to 
many  of  us.  However,  similar  long  pipe 
lines  have  been  in  use  for  a number  of 
years  for  transporting  oil  and  it  undoubt- 
edly will  come  as  a surprise  to  most 
people  to  learn  that  the  Standard  Oil 
Company  has  had  for  some  time  a pipe 
li^ne  1,500  miles  in  length  carrying  oil  from 
Texas  oil  fieldt  to  Philadelphia,  Pa.,  and 
Bayonne,  N.  J.,  great  oil  distributing  cen- 
ters. This  line  is  composed  of  a steel  pipe 
B inches  in  diameter,  and  the  oil  is  forced 
into  the  pipe  at  a pressure  of  900  pounds 
per  squsre  inch  at  the  start  of  ita  journey. 
At  frequent  intervals,  there  are  relay  pump- 
ifig  stations  along  the  line  which  pump  the 
oil  so  as  to  keep  up  the  pressure  thru  the 
line. 

The  coal  pipe-line  traneporution  scheme 
advanced  by  Mr,  Bolton  and  recently  sub- 
mitted to  the  Mayor  of  New  York  City, 
who  hu  referred  it  to  the  city  engineering 
Stan,  IS  shown  clearly  in  the  accompany- 
ing illustration. 


This  important  element  in  our  domestic 
existence  has  in  fact  become,  as  precarious 


as  it  is  expensive.  The  exigencies  of  the 
city  are  not  provided  for  in  advance.  The 
supply  of  coal  is  produced  in  response  ^ 
trade  demands,  no  provision  is  exercised 
to  forestall  excessive  cold  weather  and  such 
a situation  is  always  liable  to  occur  as 
was  the  case  in  1918,  when  a severe  spell 
of  frost  bound  up  the  harbor  just  wh.en 
the  need  for  fuel  was  at  the  maximum- 
Our  system  of  fuel  delivery,  more  complex 
than  that  of  water  supply  but  almost  of 
equal  importance,  is  being  conducted  m 
a haphazard  ^nd  uncertain  manner  at 
enormous  expense  and  with  grave  anxiety 
to  the  community.  The  situation  cannot 
improve  but  must  grow  increasingly  com- 
plex as  time  advances  and  population  m- 
creases,  unless  some  new  system  m 
adopted  that  will  simplify  the  methods 
of  transportation,  effect  a reduction 
pense  and  freedom  from  weather  vicissi- 
tudes, and  above  all  will  provide  an  ade- 
quate provision  in  advance  for  the  fuel 
needs  of  the  city. 

It  seems  time  to  consider  whether  some 
more  adequate  methods  of  dealing  witn 
this  situation,  and  its  probable 
crease  cannot  be  found.  The  u®! 

suited  for  the  purpose  of  domestic^  hal- 
ing and  the  majority  of  the  smaller  indus- 
tries is  anthracite  (hard  coal). 


This  Miniature  Locomotive  Is  Perfect  in 
Every  Detail.  A Miniature  Reproduction  of 
a Modern  Boston  & Maine,  Pacific  Type  Pas- 
senger Locomotive,  Remarkable  for  the  Com- 
pleteness of  Its  Details,  Has  Been  Built  by 
Norman  E.  Beers,  a Machinist  in  the  Em- 
ploy of  the  B.  & M.  Yards  in  Ayer,  Mass. 
The  Model  Has  Been  Almost  Two  Years 
in  the  Making.  This  Photo  Shows  Raymond 
Beers,  the  Creator’s  Son,  Beside  the  Model. 


Ocean  Liner’s  Huge  Screw.  The 
Enormous  Size  of  this  Giant  Ship 
Screw  Can  be  Realized  byifCom- 
paring  It  With  the  Man  Standing 
Beneath.  The  Photograph  Was 
Taken  in  Hamburg  Where  the 
Screw  Was  Made  for  One  of  the 
Giant  Ocean  Liners.  The  Screw 
As  a Means  of  Propulsion  for 
Vessels  Was  First  Used  in  China 
Centuries  Ago.  The  Device  Was 
Greatly  Improved  on  by  the 
Middle  of  the  Eighteenth  Century 
and  in  1841  John  Ericsson,  the 
Famous  Swedish-American  Mech- 
anician Successfully  Employed 
Steam  in  Screw  Propulsion. 


A Freight-Car  Auto  Truck!  To  Solve  the  Problem  of  Freight 
Congestion,  An  Enterprising  Firm  of  Lon^  Island  City  Auto- 
mobile and  Auto  Truck  Body  Builders,  Built  This  Auto  Truck 
Freight  Car  Body,  Which  Has  Proved  Its  Usefulness.  It  Is 
Designed  to  Carry  Big  Loads. 


®*ffVSroNE 


Miss  Peggy  McPoil  Off  for 
a Joy  Ride  in  Her  “Auto- 
mobile” Which  Was  Built 
by  Her  Daddie  — William 
McPoil.  The  Car  Can  Go 
Sixty  Miles  on  One  Half 
Gallon  of  Gasoline — That  Is 
Sixty  Miles  at  the  Cost  of 
Fifteen  Cents.  To  Construct 
and  Fully  Equip  the  Car  Mr. 
McPoil's  Expense  Was  One 
Hundred  and  Seventy-Five 
Dollars.,  To  Complete  the 
Outfit  Peggy  Was  Presented 
with  a Leather  Coat.  Photo 
Shows  Peggy  Saying  Fare- 
well to  Daddie. 
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Direct  Wire  Communication  Between  New  York  and  Seattle  Was 
Inaugurated  by  the  Western  Union  Telegraph  Company  Recently. 
Officials  of  the  Company.  Representatives  of  New  York  City  and  of 
the  Chamber  of  Commerce  Witnest  the  Sending  and  Receiving  of 
the  First  Messages  Over  the  Wire,  Which  Is  3,381  Miles  Long.  The 
Messages  Are  Sent  and  Received  on  Automatic  Typewriters.  A Tape 
Runs  from  the  Typewriter  to  an  Electric  Sending  Machine.  This 
Photo  Was  Made  in  the  Western  Union  Telegraph  Company’s  Opera- 

New  York. 


ting  Room  in 


A New  Motor-Cycle  Novelty  With  Side  Car  Dni^n  on 
•'Coal  Gas.”  The  First  Motor-Cycle  and  Side-Car  Driven 
by  Coal  Gas.  The  Cost  of  Running  Is  Two  Cents  for  Ten 
Miles.  It  Has  Been  Driven  100  Miles  and  Works  Very 
Satisfactorily.  The  Photo  Shows  How  the  Side-Car  Can 
Be  Used  As  a Pleasure,  As  Well  As  a CommCTCial  Car. 
The  Passenger  Body  Is  Placed  Under  the  Bag  That 
Carries  the  Gas. 


The  "Flivver”  Put  to  the  Test  in  the  Bleak  Nortti.  ine 
"Ford”  Bids  Fair  to  Become  As  Popular  in  the  Snow- 
Covered  North  As  It  Has  in  More  Temperate  Climes, 
Following  the  Successful  Operation  of  a Motor  Sl^, 
Propelled  by  the  Ford  Motor,  at  Nome,  Alaska.  Th< 
Sled  Is  Capable  of  Traveling  At  Speeds  Up  to  Thirtj 

Miles  Per  Hour.  me  Motive  _ 

Power  Is  Transmitted  to  the  Rear  — — ' 

Axle,  Which  Is  Arranged  to  Drive  ^ 

Two  Wide  Slat-Covered  Wheels. 

The  Front  Sled  Is  Pivoted  and  ; 

Enables  the  Driver  to  Easily  Steer  BlBjllB* 
the  Novel  Vehicle. 


Type  of  Snow  Plow  to  Keep  New  York  Traffic  Open.  The 
Police  of  New  York  City  Are  Already  Receiving  Instruction 
in  the  Operation  of  Snow  Tractors,  Built  After  the  Lines 
of  the  Army  Tank,  Which  Are  Expected  to  Keep  Traffic 
Moving  This  Winter.  Plows  Are  Either  Attached  to  the 
Front  of  the  Tractors,  Which  Are  Only  of  Twelve  Horse- 
Power,  or  Are  Pulled  Behind  Them.  It  Is  Expected  That  the 
Tractors,  Large  Numbers  of  Which  Have  Been  Obtained 
and  Will  Be  Stationed  at  Various  Fire  Houses,  Will  Clear 
All  City  Streets  in  One  Day. 


A Rotary  Windshield  for  Autos.  This  Rotary  Windshield 
Was  Displayed  at  England’s  Biggest  Auto  Show.  When 
One  Side  of  the  Glass  Becomes  Dirty  or  CoVered  With 
Rain,  It  Can  Be  Whirled  About  and  the  Dirty  Side  Wiped 
Off  and  the  Clean  Side  Used,  Until  It  Is  Time  to  Turn 
It  Around  Again.  For  Those  Not  So  Fortunate  As  to 
Possess  One  of  These  Whirling  Discs  for  Their  Auto,  They 
May  Try  Rubbing  a Little  Glycerine  on  the  Windshield 
Glass.  This  Is  Said  to  Prevent  Snow  and  Rain  Reducing 
the  Clearness  of  Vision. 


i 
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Buck  Munificent  Diipl.y  Again, 

Which  Not  Firework*— But  An  lUuminateJ  Ai 


Enormous  Sire  of  this  Giant  Ship 
Screw  Can  be  Realised  by^om- 
paring  It  With  the  Man  Standing 
Beneath.  The  Photograph  Was 
Taken  in  Hamburg  Where  the 
Screw  Was  Made  for  One  of  the 
Giant  Ocean  Liners.  The  Screw 
As  a Means  of  Propulsion  for 
Vessels  Was  First  Used  in  Chins 
Centuries  Ago.  The  Device  Was 
Greatly  Improved  on  by  the 
Middle  of  the  Eighteenth  Century 
and  in  1B41  John  Ericsson,  the 
Famous  Swediah-American  Mech* 
antcian  Successfully  Employed 
Steam  in  Screw  Propulsion. 


A Freight-Car  Auto  Truck  I To  Solve  the  Problem  of  Freight 


Congestion,  An  Enterprising  Firm  of  Long  Island  City  Auto- 
mobile and  Auto  Truck  Bo^  Builders,  Built  This  Auto  Truck 
Freight  Car  Body,  Which  Hi 


Auto  Truck 

Proved  Its  Uaefulness.  It  la 
Carry  Big  Loads. 


mobile"  Which  Was  Built 
by  Her  Daddie  — William 
McPoil.  The  Car  Can  Go 
Sixty  Mite*  on  One  Half 
Gallon  of  Gasoline— That  Is 
Sixty  Miles  at  the  Coat  of 
Fifteen  Centa.  To  Construct 
and  Fully  Equip  the  Car  Mr. 
McPoil’s  Expense  Was  One 
Hundred  and  Seventy-Five 
To  Complete  the 


Dollars. 
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'ct  Wire  Communication  Between  New  York  and  Seattle  Was 
ieuraied  by  the  Western  Union  Telegraph  Company  Recently, 
■lals  of  the  Company,  Representatives  of  New  York  City  and  of 
'rhamber  of  Commerce  Witnest  the  Sending  and  Receiving  of 
p,r^  Messages  Over  the  Wire.  Which  Is  3,381  Miles  Long.  The 
sages  Are  Sent  and  Received  on  Automatic  Typewriters.  A Tape 
j from  the  Typewriter  to  an  Electric  Sending  Machine.  This 
10  Was  Made  in  the  Western  Union  Tellgraph  Company's  Opera- 
ting Room  in  New  York. 


The  "Flivver"  Put  to  the  Test  in  the  Bleak  Nor 
"Ford"  Bids  Pair  to  Become  As  Popular  in  th« 
Covered  North  As  It  Has  in  More  Temperate 
Following  the  Successful  Operation  of  a Moto, 
Pfopelleo  by  the  Ford  Motor,  at  Nome,  Alask 
Sled  Is  Capable  of  Traveling  At  Speeds  Ur  ic 
Miles  Per  Hour.  me  Motive 
Power  Is  Transmitted  to  the  Rear 
Axle,  Which  Is  Arranged  to  Drive 
Two  Wide  Slat-Covered  Wheels. 

The  Front  Sled  Is  Pivoted  and 
Enables  (he  Driver  to  Easily  Steer 
the  Novel  Vehicle. 


Type  of  Snow  Plow  to  Keep  New  York  Traffic  Open.  The 
Police  of  New  York  City  Are  Already  Receiving  Instruction 
in  the  Operation  of  Snow  Tractors,  Built  After  the  Lines 
of  the  Army  Tank,  Which  Are  Expected  to  Keep  Traffic 
Moving  This  Winter.  Plows  Arc  Either  Attached  to  the 
Front  of  the  Tractors,  Which  Are  On^  of  Twelve  Horse- 
Power,  or  Are  Pulled  Behind  Them.  It  Is  Expected  That  the 
Tractors,  Large  Numbers  of  Which  Have  Been  Obtained 
and  Will  Be  Stationed  at  Various  Fire  Houses,  Will  Clear 
AU  City  Streets  in  One  Day. 


By  CHAR2^J£S  S»  WOI.FE 


The  last  train  up  in  the  evening — it 
put  in  its  appearance,  by  the  way,  at 
6:10 — brought  Mr.  William  Jones — 
no  degrees— back  to  his  native  vil- 

William  had  behind  him,  to  his  credit  or 
discredit,  as  you  will,  four  years  of  roam- 
ing, done  mostly  on  sundry  tramp  freight- 
ers. On  these  hoary-funneled  free  lances 
of  the  deep  he  had  been  knoAvn  as  "Sparks” 
because  of  the  fact  that  he  admitted  that 
he  was  a wireless  telegraph  operator.  Be- 
cause of  his  ready  admittance,  perhaps,  he 
had  seldom  been  called  on  to  prove  it. 

The  village  band  was  not  at  the  station 
to  greet  him.  Neither  had  the  populace 
turned  out  in  force.  No  one  fell  on  his 
neck.  The  only  thing  that  showed  any 
desire  to  thus  greet  the  prodigal  were  a 


His  keen  glance  took  in  the  details  of 
the  Ashton  homestead,  and  being  an  ob- 
servant young  man,  he  noted  something  that 
would  entirely  escape  the  casual  observer. 
The  rain  spouts  were  gone ! The  long 
downward-leading  pipes  had  been  removed, 
leaving  only  short  lengths  leading  from  the 
roof  gutters,  and  under  these,  on  the  grouijd 
below,  stood  barrels  to  catch  the  drip. 

“Now  that’s  funny,”  mused  William,  and 
then  forgot  it,  as  an  old  pal  hove  in  sight. 
The  affectionate  greetings  over,  the  twain 
hied  themselves  to  the  general  store. 

They  found  the  clan  assembled.  William 
had  previously  learned  from  his  companion 
that  it  assembled  early  of  late,  for  a 
weighty  and  engrossing  topic  needed 
nightly  threshing  out.  The  male  popula- 
tion of  the  village — and  of  the  country  at 


overbearing  P'red  of  old,  and  whatevei 
views  Bill  may  have  entertained  regarding 
the  ability  of  the  two  heralded  contestants 
never  got  aired,  for  there  was  simply  nc 
place  that  they  could  be  wedged  in  between 
-\shtoiys  ever-expanding  monologue. 

William  bade  him  a thankful  good- 
night  at  the  gate,  and  made  his  way  quietly 
to  his  room.  His  window  opened  out 
toward  the  Ashton  residence,  and  as  he  sat 
there  in  the  darkness,  puffing  a meditative 
cigarette,  an  upstairs  window  in  the  house 
across  suddenly  blazed  into  light.  Watching 
idly  Bill  saw  Fred  enter  and  seat  himself 
at  a table  near  the  window. 

Suddenly,  with  a rather  profane  ejacula- 
tion, William  Jones  sat  bolt  upright  in  his 
chair,  and  for  the  next  few  minutes  he  gave 
P'red  his  undivided  attention. 


"And  So  It  Came  to  Pass 
the  Headset  With  Shaking 


Pulled  Oflf,  Fred  Ashton  Dropped  Into  His  Chair  Before  His  Instruments  and 
All  Unknown  to  Fred,  in  His  Carefully  Darkened  Room  a Hundred  Feet  o/  So  Away,  There  Sat  Also 
Jones,  Who  Chuckled  As  He  Watched  Fred’s  Every  Move.’’ 


dozen  empty  milk-cans,  hurled  by  a hasty 
baggage  master. 

No  one  had  killed  the  fatted  calf.  Nor 
did  his  father  run  to  greet  him  while  he 
was  still  afar  off.  A.s  a matter  of  fact,  the 
old  man  was  in  his  accustomed  chair  in 
the  kitchen  when  William  and  his  suit- 
ca.se  blew  in,  and  Dad  greeted  him  with  a 
non-committal  “Hello,  Bill.” 

And  so,  after  supper,  William  wandered 
out  of  the  front  gate  and  over  to  the  vil- 
lage store  to  see  the  boys,  as  had  been  his 
wont  before  he  had  journeyed  forth  to 
beard  the  world  in  its  den, 

As  he  closed  the  gate  behind  him,  his  eye 
fell  on  the  house  adjoining,  and  instantly 
in^norv  recalled  vividly  the  occupants. 

“Fred  Ashton,”  said  William  to  himself, 
whimsically;  “I  wonder  if  he  is  as  mean 
and  shifty  as  ever,  or  is  he  meaner?”  For 
previous  and  intimate  acquaintance  with 
P'red  led  him  to  expect  the  worst  from  that 
worthy,  and  we  may  note  in  passing  that 
William  was  entirely  justified. 


large,  for  that  matter — was  deeply  inter- 
ested in  the  outcome  of  a pending  heavy- 
weight fight  for  a championship. 

One  Punch  Molinsky  and  Bruiser 
O’Brfen  were  scheduled  to  pummel  each 
other  some  three  nights  hence,  and  each 
of  the  Italians  had  a considerable  following. 
In  this  particular  village  the  factions,  con- 
sidered numerically,  were  about  equal. 
P'urious  and  loud  waxed  discussion,  and 
William  soon  found  that  the  sinful  prac- 
tice of  wagering  was  not  an  entirely  un- 
known pastime  in  these  wilds. 

Fred  Ashton  was  there  delivering  freely 
his  opinions  of  the  outcome  of  the  im- 
pending melee,  but  all  efforts  to  get.  him 
to  back  his  ideas  with  coin  of  the  realm 
were  futile.  To  all  offers  and  taunts  he 
merely  grinned  impudently,  and  said,  “I’ll 
place  my  bets  on  the  night  of  the  fight,  and 
not  before.” 

When  the  session  broke  up  that  evening, 
William,  perforce,  walked  home  with  Ash- 
ton. He  found  him  the  same  arrogant. 


Finally  he  relaxed,  and  holdiiig  his  hand- 
kerchief over  his  mouth,  gave  way  to  laugh- 
ter as  nearly  silent  as  he  coul5  make  it. 
The  tears  rolled  down  his  cheeks.  “Naugh-  i 
ty ! naughty!”  he  gasped,  addressing  the  i 
unsuspecting  figure  in  the  lighted  room  be-  i 
yond.  “Naughty  I naughty ! Oh,  you  bad  ' 
boy !” 

P'or  he  had  established  beyond  the 
shadow  of  a doubt  that  Fred  Ashton  was  i 
sitting  at  a table  which  held  one  mighty  \ 
fine  wireless  receiving  set. 

Now  several  things  were  clear  to  Bill.  ■ 
He  remembered  the  rain-spoutless  roof,  and 
saw  the  reason  thereof.  Master  Fred  was 
using  it  for  an  aerial.  And  he  saw  also 
the  method  in  the  madness  that  restrained 
him  from  making  bets  until  the  evening  of 
the  fight.  I 

P'or  when  the  non-resident  railroad  teleg- 
rapher closed  the  station  and  departed  on  ' 
the  6:10  every  evening,  the  little  village 
was  practically  cut  off  from  the  rest  of  tne  i 
(Continued  on  pa^e  1133) 
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[ A Glimpse  of  New  York’s  Subway  System  as  it  Will  Undoubtedly  be  a Century  Hence,  Perhaps  Within  the  Next  Fifty  Years.  As  Shown,  There 
I Is  a Subway  Operating  on  Every  Avenue  Running  Along  Manhattan  Island,  Besides  Several  Elevated  Railroads,  Which  May  by  That  Time 
be  Double  or  Triple  Decked — Not  to  Mention  Double  and  Triple  Decked  Streets.  A Continuous  Moving  Platform  Has  Already  Been  Designed 
and  Considered  to  Distribute  Traffic  Across  Town  to  the  Different  Subways,  Surface  and  Elevated  Transportation  Lines. 


The  accompanying  prophetic  draw- 
ing by  Mr.  George  Wall  shows 
in  a vivid  manner  a sectional  view 
thru  Manhattan  Island,  when  the 
subways  of  New  York,  fifty  to 
one  hundred  years  from  now,  will  undoubt- 
edly honeycomb  the  entire  island.  There 
are  at  present  in  some  places  three,  and  in 
some  places  four  arteries  of  subway  traffic 
running  northward  along  Manhattan  Is- 
land, narrow  as  it  is.  As  the  artist  has 
clearly  shown  in  the  illustration  above, 


the  time  will  undoubtedly  arrive,  perhaps 
a great  deal  sooner  than  we  are  inclined 
to  believe,  when  practically  every  street 
will  have  a subway  running  below  it,  un- 
derground. 

In  a recent  interview  with  Reginald  Pel- 
ham Bolton,  a well-known  consulting  en- 
gineer of  New  York  City,  and  who,  it 
must  be  said,  possesses  a far  greater  range 
of  vision  than  many  of  our  traffic  experts, 
there  were  outlined  some  of  the  wonder- 
ful changes  which  are  undoubtedly  in  store 


for  the  Manhattanites  in  the  years  to 
come — possibly  within  the  next  twenty- 
five  to  thirty  years. 

Picking  up  one  of  the  official  subway 
maps,  Mr.  Bolton,  with  a sweep  of  the 
hand,  stated  that  the  present  congestion 
of  the  subway  lines,  the  way  they  are  be- 
ing laid  out  and  built,  is  not  logical,  at 
least  so  far  as  the  immediate  future  needs 
of  Greater  New  York  City  are  concerned. 
He  mentioned  that  there  is  entirely  too 
(Continued  on  page  1129) 
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Governor-elect,  State  of  Vermont 


The  Turret  Observatory  grew  out 
of  my  experience  in  the  use  of  a 
telescope  in  cold  weather.  I found 
that  even  with  the  warmest  cloth- 
ing I became  thoroly  chilled  thru 
at  even  a moderately  low  temperature  and 
that  when  observing  in  zero  weather,  to 
say  nothing  of  still  colder  weather,  which 
is  common  to  many  of  our  northern 
states,  there  was  not  only  great  discom- 
forture  but  also  an  incapacity  to  get  the 
best  results. 

Having  had  more 
or  less  experience 
desi.gning  ma- 


duced  at  a point  about  twenty  inches  from 
the  eye-piece.  Aside  from  the  absorption 
of  this  prism,  the  efficiency  of  the  tele- 
scope for  optical  purposes  would  be  equal 
to  the  standard  telescope  when  used  with 
a prism  at  the  eye-piece — the  prism  at  the 
eye-piece  being  smaller  of  course  than  the 
one  located  one-seventh  the  distance  to 
the  objective. 

The  temperature  of  the  air  in  the  tele- 
scope tube,  from  the  objec- 
tive down  to  the  prisn 


in 

chinery,  I studied 
the  problem,  and 
after  looking  over 
what  had  been 
done,  I arrived  at 
the  conclusion  that 
the  turret  such  as 
used  on  a battle- 
ship would  exactly 
meet  the~  require- 
ments. Of  course 
the  structure  of 
the  turret  and  its 
mounting  had  to 
be  designed  for 
this  new  use.  The 
general  result  is 
very  satisfactory, 
at  least  to  an  ama- 
teur. 

The  telescope  is 
a refractor,  having 
a ten-inch  Bra- 
shear  -objective. 
The  focal  length  is 
140  inches. 

The  optical  train 
is  the  same  as  for 
the  standard  tele- 
scope, except  that 
a prism  is  intro- 


Novel  Underground  Turret  Observatory,  De- 
signed and  Built  by  Governor-elect  Hartness 
of  Vermont,  for  His  Own  Use  on  His  Estate 
at  Springfield,  Vt.,  the  Long  Barrel  of  the 
Telescope  Sticking  Out  of  One  Side  and 
the  Deadlights  Make  it  Resemble  Some 
Huge  Death-Dealing  Engine  of  War. 

The  Lower  View  Shows  the  Interior 
of  the  Underground  Turret  Observatory. 

The  Observer  Sits  in  a Warm  Room. 


will  be  the  same  as  that  of  the  outside  air. 
From  the  prism  into  the  eye-piece  it  takes 
the  temperature  under  the  influence  of  the 
turret  temperature  and  the  inner  room. 
The  turret  is  made  of  cast  iron  and 
weighs  one  and  one-half  tons.  It  is  par- 
tially jacketed  on  the  inside  with  wooden 
lagging.  The  observing  room  is  kept  at  a 
comfortable  temperature. 

The  Turret  Telescope  is  frequently  re- 
ferred to  as  an  underground  observatory 
on  account  of  the  underground  apart- 
ments I have  in  connection  with 
the  telescope.  The  whole  sys- 
tem of  underground  rooms 
has  a combined  length  of 
about  one  hundred  and 
twenty  feet  and  the  obser- 
vatory is  connected  to  my 
residence  with  a tunnel  a' 
little  over  two  hundred 
feet  in  length,  making  it 
possible  to  pass  from  the 
observatory  to  my  resi- 
dence in  comfort,  regard- 
less of  the  weather. 

I believe  the  time  will 
come  when  one  of  the  genu- 
ine luxuries  of  the  home  will 
be  a “window  to  the  skies” — so 
that  we  can  make  and  keep  a deep 
impression  of  the  objects  comprising 
this  island  universe — the  visible  heavens. 
From  the  windows  to  the  street  we  may 
sometimes  review  the  greatest  show  on 
earth  if  that  much  advertised  show  hap- 
pens to  pass  our  home,  but  if  that  show 
and  all  other  attractions  of  the  earth 
should  pass  our  homes,  the  combined  pic- 
ture could  never  equal  the  majesty  and 
grandeur  of  the  celestial  show  with  the 
great  happenings  within  reach  of  the  tel- 
escope. Ample  light  for  the  turret  chamber 
is  afforded  by  the  deadlights  in  daytime, 
while  electric  lights  illuminate  at  night. 
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The  Radium  Institute  of  Paris, 
whose  building  was  not  completed 
when  the  war  broke  out,  is  to- 
day the  most  remarkable  among 
similar  establishments  actually  ex- 
isting in  England  or  in  Germany ; as  much 
by  the  scientific  eminence  of  the  managers, 
Madame  Curie  and  Professor  Debierne, 
as  by  the  perfection  of  the  instruments 
installed  lately  in  its  laboratories. 

The  Radium  Institute  is  composed  of 
twoS  distinct  departments.  In  one  are 
studied  the  scientific  properties  of  radium, 
while  the  other  is  devoted  to  its  medical 
applications.  Doctor  Regaud,  who  is  in 
charge  of  the  latter  department,  which  is 
a branch  of  the  widely  known  Pasteur 
Institute,  endeavors  to  cure  cancer  and 
tumors  by  application  of  Radium  and  X- 
rays. 

We  will  first  visit  the  Curie  wing.  In 
this  laboratory  shown  to  visitors,  radio- 
active bulbs  are  measured  and  tested  by 
the  piezo  electrical  quartz  method.  The 
operator  measures  in  absolute  value  the 
pmount  of  radium  contained  in  each  bulb 
submitted  to  examination  by  physicians. 
In  one  of  the  photographs  a bulb  under 
test  is  shown  resting  on  the  condenser 
at  the  right  hand  side  of  the  photograph. 

In  the  chemistry  laboratories,  the  visit- 
ors may  see  the  prolonged  and  delicate 
operations,  the  numerous  fractioning,  and 
repeated  crystallizations  which  are  neces- 
sary in  the  preparation  of  radioactive 
substances  (radium,  polonium,  actinium, 
uranium,  thorium,  etc.).  In  another 
photograph  Madame  Curie  can  be  seen 
watching  the  distillation  apparatus,  in 
which  uranium  nitrate  is  purified,  while 
she  is  inserting  a few  milligrams  of  polo- 
nium between  two  metallic  discs.  In  still 
another  photograph  the  lamented  scien- 
tist’s wife  is  shown  heating  a barium 
solution  containing  radium. 

The  room  in  which  the  extraction  of 
radium  emanation  is  effected,  is  the  most 
extraordinary  in  the  Institute.  To  the  left 
is  a cabinet  whose  sides  are  lined  with 
lead,  in  which  are  preserved  the  radium 
compounds.  These  precious  substances 
are  kept  in  little  vials  fitted  with  curved 
glass  tubes,  these  tubes  being  connected 
to  mercury  manometers.  On  the  day  we 
paid  our  visit  to  the  Institute  $200,000 
worth  of  the  precious  substance  which 
could  haye  been  held  in  the  hollow  of  the 
hand  was  enclosed  in  a receptacle  in  the 
cabinet. 

From  right  to  left  in  the  photograph, 
showing  this  room,  is  the  group  of  spe- 
cial pumps  of  high  tension  used  to  obtain 
a vacuum  in  the  tubes,  succeeded  by  the 
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I Early  Steam  Engines,  from  Hero  | 
I of  Alexandria  to  James  Watt.  By  | 
I Prof.  T.  O’Conor  Sloane,  Ph.D.,  I 
I LL.D.  I 

I How  Big  Is  an  Atom  f With  Com-  | 
I.  parative  Size  Shown  in  Pictures.  By  | 
I Rogers  D.  Rusk,  M.A.  | 

I Rotogravure  Printing — The  Entire  | 
I Process  Clearly  Explained  by  a Roto-  | 
I gravure  Expert.  Illustrated,  | 

I The  Sense  of  Touch — How  We  | 

I Feel.  By  Joseph  H.  Kraus.  Ulus-  \ 
I trated.  | 

I Ozone — Its  Liquid  State.  IVith  \ 

I Apparatus  for  Producing  It.  Clearly  | 
I Shown  and  Described.  | 

I New  French  and  English  Tidal  | 

I Pozver  Projects.  Illustrated  with  | 
1 Special  Pictures.  | 

I Crystals — How  They  Are  Formed.  | 

I IVith  Beautiful  Illustrations  by  IVil-  | 
I liam  M.  Butterfield.  i 

I JVall-paper — How  and  from  What  | 

I It  Is  Made. — A Real  Art.  Fully  Ulus-  I 
I trated  with  Photos  of  the  Various  | 
I Processes.  | 

I “Home  Electrics” — What  Makes  | 

I the  Fuse  Blow  Out.  By  G.  L.  HoaH  | 
I ley,  M.E.  | 

I Why  W e Grow  Bald.  ByDr. David  | 
I /.  Calicchio,  M.D.  | 

I Early  Elevated  Railroads  of  New  | 
I York  City.  IVith  Some  Interesting  | 
I Photos.  I 

I Dr.  Pringle  Discusses  Mind.  A | 

I Scientific  Story  of  Unusual  Appeal.  | 
I By  John  De  Quer.  | 

I Special  Rotogravure  Feature  Pages  | 
I — “At  Home  in  an  Auto” — "How  Is  | 
I Your* Mental  Balance f” — "Neio  Ap-  1 
I plications  of  the  X-Ray” — "New  Un-  | 
I der-Sca  Movies”  — "Latest  Science  | 
I Happenings” — and  Others.  | 

I Beside  numerous  other  big  feature  | 
I articles  by  well-known  writers,  and  | 
I all  the  usual  Departments,  including  | 
I Experimental  Chemistry,  The  Con-  i 
I structor,  How-To-Make-It,  Wrinkles,  | 
I Home  Mechanics,  Auto  Hints,  Pop-  | 
I ular  Astronomy.  | 
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apparatus  for  measuring  the  gas  pressure 
in  the  emanation  vial.  The  operator, 
standing  in  front  of  this  glass  gage 
watches  the  variations,  while  the  bulbs 


are  being  filled.  The  radium  emanations  i 
are  generally  kept  in  liquid  air  bottles  and  I 
the  special  plant  needed  for  the  produc-  \ 
tion  of  liquid  air  is  installed  in  the  sub-  i 
cellar  of  the  Institute. 

An  electroscope  is  used  to  measure  the 
value  of  the  24  emanation  vials  prepared  ' 
daily  at  the  Institute ; the  operator  using  : 
a stop-watch  in  order  to  keep  the  time 
with  great  accuracy  during  the  operation, 

But  owing  to  the  yet  unknown  effects  | 
of  these  substances  upon  the  human  body,  j 
the  experimenters  have  to  use  special  | 
tables.  These  tables  are  made  of  oak,  and  i 
inserted  in  the  joints  of  the  w'ood  are 
lead  screens  placed  horizontally  and  ver-  i 
tically  to  stop  the  powerful  rays  during  | 
the  course  of  the  operations.  As  can  be 
seen  in  one  of  the  photographs,  the  oper- 
ator introduces  the  little  emanation  vial 
with  a tong  into  a lead  tube  which  makes 
it  harmless  for  the  carrier.  In  the  room 
where  Madame  Curie  gives  her  lectures, 
a view  of  which  appears  herewith  the  fol- 
lowing instruments  are  seen  on  the  table : 

In  the  center,  is  an  amplifier  which  ■ 
makes  it  possible  to  hear  certain  particles 
being  emitted  by  the  radium ; next  come 
some  cathode  ray  tubes  hung  on  a hori-  i 
zontal  wire.  On  the  right  are  a projection 
lantern  and  a coil,  with  its  accessories  for 
the  production  of  currents  at  high  tension 
used  in  the  experiments  made  during  the 
lectures. 

Among  the  other  elaborate  apparatus  is 
the  most  powerful  electromagnet  in  the 
world,  which  has  a power  of  100,000 
gausses. 

The  X-ray  department  installed  in  the 
Pasteur  wing  is  also  remarkable ; in  one 
of  the  X-ray  rooms  we  saw  a patient 
under  treatment  for  a tumor.  His  head 
is  placed  at  about  8"  from  the  Cool- 
idge  tube  wdiich  is  fitted  with  a protective 
screen ; the  doctor  watching  the  opera- 
tion thru  a window  is  also  protected  by  a 
lead  screen.  In  the  room  where  the  physi- 
cian operated  on  his  patient,  was  an  1| 
apparatus  delivering  120,000  volts  for 
treatment  of  patients.  j 

To  show  how  complicated  are  the  re-  ' 
searches  made  by  the  scientists  of  the  Ra-  | 
dium  Institute  a view  is  shown  representing  i 
a set  used  for  experiments  on  X-Ray  i 
of  long  wave  length.  For  these  experi- 
ments such  instruments  as  gas  generators, 
vacuum  pumps,  X-ray  tubes,  and  special 
wavemeters  are  necessary. 

Let  us  hope  that  with  this  remarkable 
installation  the  prominent  scientists  of  the 
Radium  Inscitute  of  Paris  will  soon  be 
able  to  successfully  combat  the  dread  dis- 
ease known  as  cancer. 


G©innniSiini 


It  has  taken  a German  chemist  to  dis- 
cover the  secret  of  the  diamond.  Some 
time  ago  there  were  rumors  that  an  im- 
portant German  firm  had  not  only  ac- 
quired a patent  for  the  production  of 
these  precious  stones,  but  had  actually 
manufactured  diamonds  in  such  quantities 
as  to  warrant  the  conviction  that  yet 
another  of  Nature’s  mysteries  has  been 
definitely  unveiled. 

It  is  now  known  that  the  firm  in  ques- 
tion is  the  Dynamite  Company,  formerly 
Alfred  Nobel  of  Flamburg. 

No  details  are  available  as  to  the  nature 
of  the  process,  though  it  is  believed  to 
differ  very  considerably  from  those  hither- 
to tried.  I am  assured  that  not  only  have 
many  diamonds  of  good  size  already  been 


produced  by  it,  but  also  that  the  cost  of 
production  is  such  that  it  will  be  possible 
to  make  them  very  profitably.  In  quality, 
too,  the  artificial  stones  are  said  to  be 
equal  to  any  which  come  from  the  mines. 
Indeed,  I believe  experts  have  declared 
the  quality  of  some  to  be  even  better 
than  the  average  natural  stone. 

The  cost  of  production,  of  course,  is 
considerable,  but  is  still  very  much  lower 
than  the  ruling  market  price. 

In  the  diamond  market,  which  is  nat- 
urally highly  interested  and  not  a little 
alarmed  at  the  news,  it  is  stated  today 
that  it  is  believed  the  price  will  be  as  much 
as  40  per  cent  lower. 

There  has  been  and  is  a great  business 
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done  in  diamonds  in  Germany,  and  many 
merchants  have  large  stocks  on  hand,  and 
they  fear  a rush  to  sell  may  be  caused  by 
the  prospect  of  lower  prices  in  other  quar- 
ters. However,  such  a fall  is  not  expected, 
as  it  is  thought  that  the  prices  of  the  arti- 
ficial stones  when  they  come  on  the  market 
will  be  put  at  a figure  only  “Just  low 
enough  to  break  the  British  monopoly,” 
as  one  merchant  said. 

The  company  referred  to  has  not  yet 
sold  any  diamonds  and  is  producing  only 
at  the  rate  of  a few  hundred  carats  daily. 
Only  a few  privileged  experts  have  been 
permitted  so  far  to  see  the  manufactured 
stones.  It  is  hoped  there  will  soon  be  a 
weekly  production  of  between  20,000  and 
30,000  carats. 


Science  and  linenlion  for  I'cbniary,  1921 
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The  Phial  Shown  Above  Contains  $200,000  Worth 
of  the  Costly  Element,  Radium.  So  That  None  of 
Its  Emanations  Shall  be  Lost,  it  Is  Suitably  Fitted 
With  Glass  Tubes  and  Other  Connected  Apparatus, 
Which  Conserve  All  the  Energy  Possible.  A Square 
Lead  Container  Protects  the  Operator  From  the 
Action  of  This  Large  Quantity. 


Radium  Emanation  Apparatus  for  Obtaining  the  Emanations 
of  Radium  and  Sealing  the  Radio-Active  Substances  Into 
Glass  Containers  in  the  Form  of  a Gas.  In  the  Lead  Safe  at  y 
the  Extreme  Left  of  the  Photo  Is  a Large  Quantity  of  Radium  ^ 
Which  Was  Dissolved  in  a Liquid.  Connected  to  the  Phial 
Containing  This  are  Glass  Tubes  Suitably  Fitted  With  Mercury 
Containers  and  the  Exhaust  Pump  Illustrated  at  the  Right 
Creates  a Constant  Vacuum,  Giving  Off  a Radium  Ema- 
nation  in  the  Form  of  a Gas. 


Madame  Curie  Heating  a Uranium  Solution. 
Uranium  Activity  Was  Discovered  by  Henri 
Becquerel.  M.  Becquerel  Wrapt  a Photographic 
Plate  in  Dark  Paper  and  Placed  it  on  a Phos- 
phorescent Substance,  Which  Was  Then  Ex- 
posed to  the  Sunlight.  By  Chance,  He  Chose 
a Particularly  Phosphorescent  Body  Containing 
Uranium. 


PHOTOS  BY  MIRZAOFF 


Apparatus  Doubly  Fitted  With  a Lead  Screen, 
Showing  the  Operator  Introducing  Radio-Active 
Tubes  Into  Phials  Which  are  to  be  Used  for 
Experimental  and  Medical  Purposes.  Generally, 

Heavier  Tubes  are  Used  as  Containers  as  

These  Filter  Some  of  the  Rays  and  at  the  [ ^ 
Same  Time  the  Tube  Is  Strengthened.  | 


The  Room  in  Which  Madame  Curie  Carries  on  Her  Famous 
Lectures  on  Radium.  All  Conceivable  Forms  of  Apparatus 
Which  Can  Demonstrate  the  Presence  of  Radium  or  Any  of 
the  Series  of  Radio-Active  Substances  are  at  Her  Command. 
On  the  Wall  Is  Seen  a Chart  Used  in  the  Lecture  Courses. 


h 


Madame  Curie,  Who  Continued  the  Search  for  the  Element  Radium 
After  Her  Husband  Died,  Is  Here  Shown  Working  at  a Laboratory 
Table,  Preparing  Polonium.  Polonium  Resembles  Bismuth,  and  Was 
Separated  From  Pitchblende  by  Madame  Curie,  Even  Before  Radium 
Itself  Was  Discovered.  It  Is  Much  More  Powerful  in  Alpha  Rays 
Than  Radium,  But  Its  Life  Is  Only  About  208  Days,  Whence  it  Loses 
Its  Entire  Activity. 


If 
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Tomorrow  the  Diagnosing  Physician  Will  be  Able  to  Tell  Exactly  What  Ailment  You  May  be  Suffering  From — Thanks  to  the  “Transparascope.” 
By  Employing  Vibrations  of  a Sufficiently  High  Frequency,  Far  Higher  Than  That  of  X-Rays,  for  Example,  Scientists  of  Today  Believe  That  it 
Will  be  a Relatively  Simple  Thing  to  Render  an  Object  Invisible  to  the  Human  Eye.  The  Heart,  Lungs,  Stomach,  et  Cetera,  Will  All  be 

Exposed  for  the  Physician’s  Inspection  Without  Recourse  to  the  Knife. 


COMING  INVENTIONS 


Member  of  American  Physical  Society 


ONCE  upon  a time  the  good  fairy 
Hypatia,  who  had  kept  Prince 
Charming-  from  harm  thru  all  his 
adventures,  bestowed  upon  him  a 
magic  cap  with  these  words ; 
“This  cap,  my  prince,  must  only  be  used 
in  time  of  great  danger.  By  wearing  it 
you  will  become  invisible,  and  thus  your 
enemies  will  see  you  not.” 

Thus  run  manj^  fairy  tales  of  the  past 
as  well  as  the  present.  It  is  a favorite 
subject  not  only  with  children,  but  with 
grown-ups  as  well.  But  fairy  tales  have 
a strange  way  of  coming  true  these  latter 
days  when  inexorable  science  daily  blazes 
away  with  new  wonders,  putting  in  the 
shade  the  wildest  fairy  tales  of  yesterday. 
Not  only  have  we  the  invisible  stunt  in 
our  fairy  tales,  but,  of  course,  they  do  it 
in  the  movies,  and  even  on  the  stage  today. 
Like  flying,  the  art  of  turning  invisible 
seems  to  be  a secret  wish  of  human  nature 
for  some  unaccountable  reason. 

Speaking  scientifically,  is  it  possible  to 
make  ourselves  invisible  by  any  agency 
known  today?  We  believe  we  may  answer 
in  the  affirmative,  and  the  day  will  surely 
come  in  the  not  too  distant  future  when  it 
will  be  possible  to  make  our  entire  bodies, 
as  well  as  any  otlier  object,  totally  invisible 
to  the  eye. 

Let  us  first  see  what  really  makes  things 
visible  and  invisible.  Luminous  bodies 
give  out  light ; they  radiate  light.  Illumi- 
nated bodies  reflect  and  diffuse  light. 
Some  examples  of  luminous  bodies  are 
the  sun,  a candle,  an  electric  light  globe. 
An  example  of  an  illuminated  body  is  the 
moon  or  a piece  of  white  paper  lying  on 
the  table,  wbich  we  could  not  see  were  it 
not  for  the  diffused  light  of  the  room 
striking  it.  The  paper  in  this  instance 


throws  back  the  light;  thus  we  see  the 
piece  of  paper.  The  case  of  the  moon  is 
analogous. 


TABLE  OF  VIBRATIONS 

WHOSE  EFFECTS  ARE  RECOGNIZED  AND  STUDIED 


1st'  Octave. . .2 


2rid.' 
3rd  . 
4th 
5th 
6th 
7th 
8th 
9th 
10th 
15th 
20th 
25th 
30th 
35th 
40th 
45th 
46th 
47th 
48th 
49th 
50th 
5Ut 
57th 
S8th 
59lh 
60th 
61st 
62nd 


.1, 

, : . . .r.  :-,33, 

........  : l,073i 

.........  34,359, 

.1,099,511, 

....  .35,184,372, 

.70,368,744. 

140,737,468, 

. .281,474,976, 

562,949,953, 

. . 1,125,899,906, 
. . 2,251,799,813, 
144,115,118,075, 


4 

......  8 

16 

32 

64 

. . .128 
. . .256 
. . .512 
. 1,024 
32,768 

047,576}UNKNOWN 
554,432] 

741,824  Electricity 

738,368 

177,644] 

355,328  HEAT 
710, 656  J 
421,312)llGHT 
842,624}CHEMICAt  RAYS 

®?^?‘‘®|UNKN0WN  • 
855,872  J 


X-RAYS 


. . 288,230,376,151,711,7441 

576,460,752,303,423,488 

. . .1,152,921,50^,606,846,976 
...2,305,843,009,213,693,952 

4^61 1,686-618,427,389,904  jUNKNOVVN 


This  Elaborate  Table  of  the  Known  Vibrations 
Shows  How  Far  Man  Has  Studied  Nature’s 
Great  Secrets.  Who  Knows  What  Wonders  of 
Science  Lie  Veiled  Bej^ond  the  Upper  Limit  of 
the  Present  Vibration  Scale? 
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Certain  media,  sucb  as  water,  glass,  dia- 
mond, air,  free  space,  rock-crystal,  etc., 
are  transparent.  Oiled  paper,  thin  porce- 
lain, etc.,  are  called  ‘‘translucent.”  Other 
solids  are  called  “opaque.”  Thus,  for  in- 
stance, stone,  wood  or  gold  are  termed 
“opaque,”  but  no  body  is  entirely  opaque. 
Sliced  thin  enough,  all  bodies,  without  ex- 
ception, become  more  or  less  translucent. 
A thin  gold  leaf  when  held  against  light 
becomes  quite  translucent,  the  light  shining 
thru  with  a greenish  cast. 

Light  is  reflected  from  smooth,  bright 
surfaces,  as  is  well  known,  but  no  matter 
on  what  surface  the  light  falls  a certain 
amount  of  light  is  always  absorbed  by  all 
bodies.  An  analogous  case  is  a water  hose 
turned  on  a carpet  hung  against  the  wall. 
Most  of  the  water  will  splash  away ; in 
other  words,  will  be  reflected.  A goodly 
part  will  soak  into  the  carpet. 

The  case  with  a mirror  is  very  similar. 
Due  to  the  very  small  wave  lengths  of 
light,  even  the  best  mirror  to  these  light 
waves  is  very  rough  and  uneven.  There- 
fore, the  light  is  reflected  from  its  un- 
evenness. If  a mirror  or  reflector  was 
absolutely  and  perfectly  smooth,  if  ivould 
he  invisible.  We  would  simply  see  in  it 
images  of  other  objects,  but  the  mirror 
itself  could  not  be  seen. 

We  can  now  understand  why  ordinary 
objects,  as,  for  instance,  the  human  body 
or  a building,  are  opaque  to  our  eyes,  altho 
we  have  just  seen  that  light  rays  penetrate 
all  bodies  more  or  less.  If  you  do  not 
believe  this  hold  your  hand  between  your 
eyes  and  tbe  sun.  You  will  see  the  light 
shining  thru  partially.  In  other  words, 
your  flesh  becomes  partially  translucent. 
We  showed  already  in  our  April,  1919, 
{Continued  on  page  1122) 


Dame  science  has  shown 

her  hand  in  a radical  and 
new  departure  in  some  of 
the  European  countries,  applying 
1 new  methods  to  the  measure- 
ment of  the  strength  and  vitality 
j of  athletes.  The  accompanying 
photographs  show  the  scientific 
apparatus,  most  of  which  is  op- 
erated by  electricity,  being  used 
to  "test  the  stamina  and  many 
other  important  factors  which 
I should  always  be  considered, 

' and  which  are  frequently  lost 
[ sight  of  altogether,  in  amateur 

Top  Photo  Shows  Young  Lady  Swim- 
I mer  Undergoing  Scientific  Test  at 
I German  High  School.  The  Colored 
I Targets  are  Revolved  at  a Certain 
!|  Speed  and  the  Effect  Visualized  by 
the  Contestant  Carefully  Noted.  The 
Mind  Has  as  Much  to  Do  With  the 
I Athlete’s  Performance,  Claims  Sci- 
ence, as  Has  the  Body. 


ousness,  pulse  and  heart  action 
and  blood  pressure. 

If  all  of  these  factors  do  not 
check  up  to  normal  according 
to  the  curves  drawn  by  the 
needle  on  the  instrument,  he  is 
not  permitted  to  undertake  the 
feat. 

Another  photograph  shows  a 
board  operating  with  springs 
and  electrical  contacts,  ingeni- 
ously arranged  to  determine 
various  important  factors  in  an 
investigation  as  to  the  hin- 
drances encountered  in  a “broad 


Lower  Left 

Photo  Shows  Electrical 

Recording 

Instruments 

Used 

in 

Studying  the  Various 

Phases 

of 

Jumping. 

Below:  A High  Diver  Undergoing 
Scientific  Tests  for  Lungs  and 
Heart.  His  Vision  Is  Also  Very 
Carefully  Measured. 


athletics  at  least.  Tests  for  the  strength 
of  the  eyes  as  well  as  for  astigmatism  and 
color  blindness  are  included. 

Other  tests  cover  the  action  of  the  lungs 
and  heart,  the  quality  and  degree  of  hear- 
ing, distance  and  space  tests,  quickness  of 
thought  and  decision,  fatigue  of  the  muscles, 
et  cetera. 

One  of  the  accompanying  photos  shows 
several  female  athletes  undergoing  tests  to 
determine  their  fitness  to  enter  a swim- 
ming contest. 


Another  photo  shows  a swimmer  under- 
going a thoro  test  by  the  scientists,  prepara- 
tory to  making  a dive  of  nearly  100  feet. 
The  heart  must  be  perfectly  normal,  before 
the  swimmer  or  diver  is  allowed  to  enter  any 
such  nerve-straining  test  or  feat  as  this. 
He  is  shown  standing  at  the  top  of  the 
tower  of  the  swimming  school  and  before 
being  allowed  to  jump  off  in  his  swift 
plunge  toward  the  pool,  he  is  remorselessly 
tested  by  the  unfailing  instruments  for  nerv- 


jump.”  The  spring  board  with  its  multiple 
electrical  contacts  is  connected  up  to  a sensi- 
tive register  or  recording  instrument,  and 
the  athlete  is  told  to  make  the  jump. 
The  compression  of  the  spring  is  registered 
automatically,  and  also  the  atmospheric 
pressure  against  the  body  in  motion.  Then 
the  curves  and  the  position  of  the  body  are 
changed  while  jumping,  so  as  to  eventually 
diminish  atmospheric  pressure  as  much  as 
possible. 


WE  give  here  a photo- 
graph of  a successful 
experiment  in  driving  a 
motorcycle  by  electric  power. 
The  motorcycle  has  a side-car, 
and  the  side-car  carries  four 
storage  batteries  which  furnish 
the  motive  power,  with  space 
enough  left  for  four  additional 
batteries.  The  batteries  are  of 
the  usual  automobile  starter 
type  of  13  plates  per  cell : we 
charge  them  at  24  volts  with  a 
stage  connector,  therefore  the 
batteries  are  never  removed 
from  the  motorcycle. 

The  motorcycle  engine  has 
been  removed  and  a 6-volt  au- 
tomobile starter  motor  substi- 
tuted, but  it  is  operated  at  12 
volts  to  obtain  the  necessary 
power  and  speed  for  the  re- 
quirements of  the  motorcycle. 


Here  We  Have  the  Electrically  Driven  Motorcycle.  This  Motorcycle  Is 
Driven  at  a Speed  of  15  Miles  per  Hour  or  More  by  a 6-Volt  Automobile 
Starter  Motor.  The  Motor  Receives  Its  Electrical  Energy  from  a Set  of 
12-Volt  Storage  Batteries  of  the  Ignition  Type. 


It  travels  about  15  miles  per 
hour  and  is  capable  of  making 
about  eight  deliveries  per  day  ; 
it  seldom  runs  down  providing 
it  is  charged  when  not  in  use. 

There  have  been  many  at- 
tempts made  to  develop  a suc- 
cessful, or  we  might  call  it  a 
satisfactory,  form  of  electrical 
storage  battery  driven  motor- 
c\xle.  We  illustrated  one  sev- 
eral months  ago,  developed  by 
an  English  concern,  and  no 
doubt  some  American  genius 
will  eventually  evolve  one 
which  will  fulfill  the  require- 
ments of  our  motoring  public. 
The  electric  motorcycle  illus- 
trated in  the  present  photo- 
graph is  not  built  commercially. 

Photograph  and  description 
contributed  by  Mr.  Lester  C. 
Beals. 
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By  J^ILES  Mo  STEAl 


IN  the  year  1895  when  the  x-ray  was 
discovered  by  William  Conrad  Ro- 
entgen, Professor  of  Physics  at 
Wuerzburg,  Germany,  the  discovery 
marked  a distinct  epoch  in  medical 
science,  and  the  reported  possibilities  of 
what  the  x-ra}-  was  expected  to  accom- 
plish savored  almost  of  the  occult. 

Roentgen  called  his  discovery  x-ray  as 
the  letter  x is  a representation  of  the  un- 
known in  the  mathematical  formula.  The 
nature  of  the  x-ra}^  was  unknown  to  him 
and  even  today  scientists  have  not  been 
able  to  determine  the  exact  nature  of  the 
mysterious  rays.  The  principal  theory  ad- 
vanced at  present,  is,  that  the  rays  are 
violent  ether  pulses,  set  up  by  the 
sudden  stoppage  of  the  cathode 
rays,  as  they  strike  upon  the  walls 
of  the  tube.  In  other  words,  x- 
rays  are  considered,  in  general,  of 
the  same  nature  as  light  waves, 
but  lie,  due  to  the  short  wave 
length,  outside  the  visible  spec- 
trum. A definition  of  the  x-ray 
is : A radiation  emanating  from 

a highly  exhausted  tube  when  a 
high  tension  electric  discharge  is 
past  thru  a vacuum  tube.  The 


as  a preservative.  No  definite  result  how- 
ever has  been  accomplished. 

The  action  of  the  x-ray  fluid  is  based 
upon  the  principle  of  refraction.  The  fluid 
itself  is  composed  of  a number  of  chem- 
ical liquids  which  surround  and  penetrate 
the  specimen,  making  it  transparent  or 
semi-transparent  at  will.  It  may  be  con- 
sidered a law  that  different  tissues  or 
textures  have  different  indices  of  refrac- 
tion which  differ  materially.  The  law 
which  applies  to  the  index  of  refraction 
in  organic  bodies,  and  which  is  well 
known,  may  to  a certain  extent,  be  applied 
on  organic  bodies  as  follows : If  a vege- 
table or  animal  body  is  surrounded  and 
saturated  with  a liquid  whose  in- 
dex of  refraction  is  about  one- 
half  of  the  index  of  refraction  of 
the  body  itself,  the  result  is  a 
lesser  reflection  of  light  and  ap- 
proximate transparency. 

The  most  difficult  part  in  mak- 
ing animal  or  vegetable  bodies 
transparent  lies  in  the  fact  that 
the  texture  or  tissue,  muscle  or 
bone,  all  have  a different  index 
of  refraction  and  this  results  in 
some  parts  acquiring  perfect 


Left : Arm  and 
Hand  of  a 
Foetus  Which 
Was  Im- 
mersed and 
Preserved  i n 
the  X-R  a y 
Fluid.  This 
Fluid  Renders 
All  Things 
T r an  sparent 
and  Was  Dis- 
covered by  Dr. 
Jules  H.  Stean, 
a D o|C  t o r- 
Chemist*-  Psy  - 
chologist  o f 
Alsace  - L o r- 
raine  Now  Re- 
siding in  Wor- 
cester, Mass. 


Right:  A Bat 
Immersed  i n 
the  X-Ray 
Fluid  Which 
Has  Rendered 
I t Transpar- 
ent. This  Dis- 
covery Will 
Revolutionize 
the  Study  o£ 
Anatomy. 


Top  View; 
Dr.  Jules  H. 
Stean,  Discov- 
erer of  Fluid 
Which  S u r- 
passes  the  X- 
Ray.  When 
the  X-Ray  Is 
Turned  Upon 
Human  Hand, 
It  Will  Reveal 
the  Bones  in 
S i 1 h o u e tte ; 
Submerge  a 
Hand  in  the 
X - Ray  Fluid, 
and  Not  Only 
the  Bones  Ap- 
pear Clear-Cut 
and  V i s i ble 
from  Any  An- 
gle of  A p- 
proach.  But 
the  Veins.  Ar- 
teries, M u s- 
cles  and  Tis- 
s u e s Will 
Stand  Forth  in 
Well  - Defined 
and  Easily 
Distinguishable 
Lines.  — Pho- 
tos © by  Key- 
stone. 


atomic  weight  of  12,  is  practically  shadow- 
less when  photographed  with  the  x-ray, 
while  glass,  containing  lead,  atomic  weight 
207,  gives  a dense  shadow.  Human  and 
animal  tissues,  which  are 
composed  of  light  weight 
atoms,  such  as  nitrogen, 
oxygen  and  carbon,  are 
comparatively  shadowless, 
but  the 


x-ray  is,  therefore,  the  result  of  a high 
rate  of  vibration,  of  which  little  is  known. 
These  rays  can  only  be  recognized  upon  a 
sensitized  photographic  plate,  and  upon 
such  chemicals  as  Calcium,  Tungstate  or 
Willimite,  while  tlie  radiation  from  the 
x-ray  tube  cannot  be  reflected  or  polar- 
ized. 

Therefore,  radiation  from  the  x-ray 
tubes  produces  shadow  pictures  or  radio- 
graphs, so  that  the  reproduction  on  the 
photographic  plate  represents  only  a 
shadowgraphic  form  of  the  body  thru 
which  the  x-ray  has  past. 

As  these  rays  penetrate  all  matter  ac- 
cording to  its  density  and  mass,  the  pic- 
ture produced  is  simply  a record  which 
has  registered  the  relative  density  of  the 
object  thru  which  the  rays  have  past.  The 
picture  on  the  photograpliic  plate  will 
therefore  differ  in  appearance  as  affected 
by  the  density  and  structure  of  the  object. 
However,  a curious  fact  remains,  that 
while  some  substances  produce  a kind  of 
shadow,  others  do  not,  unless  the  x-ray 
passes  thru  a considerable  thickness  of 
them.  Carbon,  for  example,  with  the 


bones,  which  are  heavier  calcium  com- 
pounds, produce  a marked  dense  picture 
with  the  x-ray  photograph. 

While  the  discovery  of  the  x-ray  and 
its  action  brought  valuable  information  to 
the  medical  profession,  especially  in  the 
examination  of  the  living  body,  little 
could  be  done  with  the  anatomical  speci- 
mens. A number  of  specimens  for  the 
study  of  the  blood-vessels  were  produced 
by  injecting  metallic  salts  into  the  blood 
vessels  and  x-ray  pictures  were  produced 
from  those  specimens.  While  this  method 
has  a certain  value,  it  cannot  be  applied 
with  every  specimen,  as  the  detail  of  the 
tissues  is  lost.  Besides,  it  is  still  a shadow 
picture,  which  is  flat  and  uninteresting 
and  not  the  original  which  can  be  ex- 
amined at  will  from  every  angle. 

Here  is  where  the  x-ray  fluid  sets  in 
and  fills  a long-needed  want  in  the  study 
of  anatomy.  X-ray  fluid  not  only  pene- 
trates animal  and  vegetable  bodies,  but 
preserves  the  bodies  of  the  same. 

In  the  years  past  many  attempts  have 
been  made  to  produce  a fluid  which  would 
make  specimens  transparent  and  also  act 
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transparency,  while  other  parts  appear 
opaque.  This  apparent  disadvantage,  how- 
ever, is  also,  an  advantage,  as  we  will  see. 

If  a fluid  could  be  found  which  was  able 
to  penetrate  every  animal  or  vegetable 
body  evenly,  that  is,  something  which 
would  make  bodies  entirely  transparent 
without  being  influenced  by  the  different 
structures,  the  value  would  be  nil  for  the 
simple  reason  that  all  the  details  would 
be  lost  and  the  prepared  body  would  ap- 
pear much  like  glass;  having  lost  its 
prominence  which  lies  in  the  differentia- 
tion of  the  body  structure.  The  value  of 
a fluid  for  this  zvork  lies  in  its  power  of 
regulating  the  transparency  of  the  tissues 
and  structure. 

This  can  best  be  illustrated  in  the  cuts. 
Take  for  instance  the  bat.  An  x-ray 
would  show  the  bones,  while  tissue  and 
cartilage  would  be  visible  as  a shadow 
only.  The  x-ray  fluid,  however,  produces 
an  entirely  different  picture.  We  see  in 
the  photo  the  skeleton  of  the  animal,  parts 
of  the  inside  body,  and  in  wonderful  de- 
tail the  wings  which  have  changed  to  thin 
(Continued  on  page  1142') 


TsilSlIin 

Up  to  the  present  time  sound  discs 
and  sound  rolls  for  recording  and 
reproducing  sounds,  such  as  talk- 
ing, etc.,  have  been  known  under 
the  name  of  “dictaphone.”  Mr.  E. 
Stieger,  a Swiss  engineer,  realized  the  im- 
perfection and  disadvantages  of  such 
sound-wave  producers  and  tried  to  find  a 
substitute  for  these  cumbersome  media 
which  would  be  of  an  extremely  compact 
form  and  at  the  same  time  overcome  the 
disadvantages  as  to  fragility  and  difficulty 
with  respect  to  transportation. 

All  this  and  still  much  more  has  been 
accomplished  by  Mr.  Steiger,  with  the  in- 
vention of  the  so-called  “talking  thread” 
on  which  even  a child  may  take  up  and 
reproduce  a conversation  without  any  dif- 
ficulty. This  sound-wave  producer  is  so 
compact  and  recjuires  so  little  space  that  a 
thread  which  carries  a five-minute  talk 
may  be  placed  within  a watch  casing. 

It  is,  therefore,  possible  to  take  up  and 
register  office  dictation  as  well  as  corres- 
pondence and  to  send  it  directly  by  mail  as 
communications  or  as  a substitute  for  let- 
ters. This  “talking  thread”  is  also  of 
especially  high  value  as  regards  lessons  in 
languages  and  for  communication  with 
blind  people. 

The  thread  is  not  at  all  liable  to  be  de- 
stroyed wdien  encased,  used  and  forwarded, 
and  is  not  affected  by  the  greatest  changes 
in  temperature. 

Some  of  the  interesting  technical  details 
of  the  “talking  thread”  phonograph  are  de- 
scribed in  the  American  patent  issued  a 
short  time  ago. 

To  those  familiar  with  the  recording  and 
reproduction  of  speech  in  the  usual  phono- 
graph, it  is  clear  enough  how  this  machine 
might  work.  But  if  we  cause  the  recording 
point  or  stylus  to  impress  ridges  or  depres- 
sions in  the  new  celluloid  thread,  and  if 
these  undulations,  corresponding  in  pitch 
and  in  tone  to  the  variations  of  the  voice, 
are  drawn  along  under  the  edge  of  the 
reproducting  stylus  the  sounds  will  be  re- 
produced or  translated  from  the  moving- 
thread. 

How  the  “Talking  Thread”  Works 

However  simple  this  may  be,  the  moot 
question  arises  after  a little  reflection,  as 
to  how  the  thread  always  passes  back  under 
the  reproducing  stylus  without  turning  on 
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its  axis  as  it  is  reeled  or  unreeled  on  the  inventor,  wherein  he  mentions  the_  all- 
Spools  of  the  machine.  important  fact  that  the  thread  used  is  of 

It  seems  almost  incomprehensible  that  a structureless  nature,  that  is,  similar  to 
this  thread  should  unreel  itself,  as  the  the  composition  of  which  violin  strings 
winding  mechanism  of  the  machine  is  re-  are  made,  which  many  of  us  are  quite 


diaphragm 
SAPPHIRt 
9 y POINT 


3eo  viRv/ 
IRB  NBBDLB 

thread 


structureless 

THREAD. 


DIAPHRAGM 


familiar  with.  Such  a thread  or  string, 
as  the  in\eutor  points  out,  will  manifest 
no  tendency  whatsoever  to  twist,  hence 
the  same  side  of  the  thread  will  al- 
ways face  outward  or  uppermost, 
whichever  way  you  please  to  call 
it — both  during  the  recording 
and  reproduction  of  the  voice. 

The  thread  must  be  made 
very  uniform  in  diameter,  and 


The  Latest  Idea  in  Talk- 
ing Machines  Is  Shown 
in  the  Accompanying 
Diagram  and  Photo- 
graph. It  Actually  and 
Literally  Records  Speech 
on  a “Thread,”  But  This 
Thread  Is  the  Most 
Wonderful  Thread  That 
You  Ever  Read  About. 
It  Is  Absolutely  Struc- 
tureless and  for  This 
Reason  It  Will  Unwind 
in  One  Direction  or  the 
Other  From  the  Spools 
in  Exactly  the  Same  Po- 
sition as  That  in  Which 
It  Was  Wound  Upon  the 
Spool.  The  Voice  Vibra- 
tions are  Recorded  by  a 
Saffire  Needle  on  the 
Moving  Thread  in  the 
Manner  Apparent;  in  Re- 
production. These  In- 
dentations on  the  Thread 
Again  Move  Under  the 
Needle  and  Cause  the 
Diafram  to  Give  Forth  the 
Corresponding  Sounds. 


versed,  and  the  thread 
caused  to  always  keep 
its  top  face  (as  we 
may  call  it,  and  which 


MOUTHPIECE  OR 
HEADPIECE 


RECORDING  AND 
REPROOUCING 
SAPPHIRE  - 


— REVERSE 
INDICATOR  DIAL 

_ t 


THREAD 


WINDING 

^HANDLE 


carries  the  ^■ocal  lines  or  record)  upper- 
most so  as  to  engage  the  lower  end  of 
the  stylus  which  is  attached  to  the  dia- 


should  also  possess  an  extremely 
smooth  surface,  as  otherwise  there  would 
be  heard,  of  course,  noises  and  other  dis- 


fram  of  the  sound  box. 

This  is  accounted  for  when  we  come  to 
the  description  in  the  patent  issued  to  the 


turbances  in  the  machine  when  it  came 
to  reproducing  the  voice. 

{Continued  on  page  1147) 


PRACTICALLY  every  automobile  that  we  n-ieet  with  now-a-days  has 
its  propelling  engine  mounted  in  the  front  of  the  machine  or  over  the 
front  wheels.  Many  engineers  have  suggested  that  it  might  possibly 
be  a great  deal  better  to  place  the  engine  in  the  rear  of  the  machine,  and 
in  the  accompanying  two  photographs  of  a recent  French  automobile  design 
this  very  thing  has  been  done.  It  is  also  surprising  to  note  that  this  recent 
novel  design  provides  a complete  automobile  without  the  body,  less  the 

chassis  in  the  usually  accepted  sense.  The 
machine  is  assembled  around  a substantial 
metal  center  beam.  The  front  wheels  and 
steering  gear  are  the  usual  tj’pe,  while  the 
battery  and  other  gages  are  mounted  on  the 
dash  panel  as  the  left-hand  'photo  shows. 
The  two-cylinder  engine,  with  its  radiator, 
mounted  on  the  rear  of  the  machine,  drives 
the  differential  gear  and  rear  axles  thru 
an  enclosed  chain  drive.  Powerful  canti- 
lever springs  support  the  rear  axle  in  a 
very  resilient  manner,  so  as  to  provide  ex- 
treme flexibility  and  easy  riding  qualities. 
The  front  axle  is  likewise  given  easy  riding 
qualities  by  means  of  two  long  springs  in 
the  manner  shown  in  the  right-hand  photo. 
This  machine  is  provided  with  the  latest 
thing  in  steel  wheels  and,  above  all,  pre- 
sents many  higlilv  desirable  ciualifications 
which  would  seem  to  warrant  close  study 
by  American  designers. 


Latest  Type  of  Light  French  Automo- 
bile Design,  Which  Has  No  Chassis, 
in  the  Accepted  Sense,  But  Instead 
Has  the  Various  Material  and  Driving 
Parts  Assembled  Around  a Substantial 
Metal  Center  Beam.  The  Car  Is  Nar- 
rower and  Lighter  Than  Most  Small 
Cars,  Thus  Reducing  Wear  on  Tires. 
The  Unique  Spring  Design  Placed  on 
the  Front  and  Rear  Axles,  Together 
With  Other  Novel  Features  of  Design, 
Make  It  Extremely  Flexible. 
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Photograph  At  Left  Shows  the  Inventor  As  Well  As  the  Latest  Installation 
of  His  New  Chimney  Draft  Device,  Whereby  It  Is  Claimed  That  a Very 
Large  Percentage  of  the  Fuel  Ordinarily  Burned  in  Smelting  or  Other 
Furnaces,  May  Be  Saved.  The  Diagram  Below  Shows  the  Simple  Parts  of 
the  Invention. 


OUTLET  OF  STACK 
ADJUSTABLE  WATER  LEVEL 


SMOKE  STACK 


The  illustration  heretvith  shows  the 
Anderson  draft  regulating  device, 
which  is  said  to  have  been  success- 
fully used  on  a cinnabar  furnace 
in  Washington.  The  principle  on 
which  it  operates  is  the  regulation  of  the 
draft  by  changing  the  height  of  water  in 
a vessel,  into  whose  top  the  end  of  the 
smoke  pipe  enters,  being  bent  over  so  as 
to  be  vertical.  The  plane  of  its  end  is  thus 


parallel  with  the  surface  of  the  water,  and 
by  a float  or  other  similar  type  of  regula- 
tion, the  water  level  can  be  changed  so  as 
to  modify  the  draft.  The  higher  the  water 
is,  the  less  draft,  and  vice  versa. 

The  photograph  shows  the  device  as  in- 
stalled in  a large  cannery  plant.  The  dia- 
gram which  is  made  up  from  the  patent 
drawings,  is  self-explanatory. 

The  level  of  the  water  is  shown  quite 


close  to  the  aperture  of  the  pipe  and  this 
really  constitutes  the  outer  end  of  the 
smoke  stack  of  the  furnace. 

It  is  evident  that  a very  delicate  regula- 
tion of  draft  can  be  produced  by  such  a 
device  and  a diagram  is  shown  indicating 
how  the  automatic  feature  can  be  at- 
tached. The  float,  rising  and  falling,  opens 
or  shuts  the  cock  admitting  water  to  the 
{Continued  on  page  1141) 


World"©  ILargestt  Clocll 


Of  the  thousands  of  people  who  go 
across  and  up  and  down  the  Hudson 
River  in  ferry-boats  every  evening,  be- 
tween New  York  and  New  Jersey,  com- 
paratively few,  perhaps,  realize  that  the 
famous  Colgate  clock  which  beams  upon 
them  from  the  Colgate  factory  on  the 
water’s  edge  at  the  New  Jersey  side,  is 
the  largest  clock  in  the  world. 

The  dial  is  38  feet  in  diameter,  and  al- 


feet  in  length,  and  at  its  widest  point  is  3 
feet  10  inches  across.  The  minute  hand 
is  20  feet  long,  and  has  a counterpoise,  the 
two  weighing  640  pounds.  The  tip  of  the 
minute  hand  moves  23  inches  per  minute, 
covering  in  a day  a travel  of  a little  over 
one-half  a mile. 

The  clock  is  extraordinarily  accurate, 
seldom  varying  more  than  30  seconds  in 


a week.  The  driving  mechanism  is  ac- 
tuated by  a weight  weighing  over  half  a 
ton.  It  is  regulated  by  a pendulum  8 feet 
long,  weighing  over  400  pounds.  A metal 
frame  work,  some  4 feet  long,  carries 
the  movement. 

. From  the  clock  work  which  is  situated 
well  below  the  clock,  a shaft  runs  thru 
the  roof  to  the  works  back  of  the  dial. 


tho  it  appears  solid,  it  is  really 
built  of  6-inch  boards  placed  three 
inches  apart,  so  as  to  diminish  the 
wind  action.  The  hour  hand  is  15 


Left:  The  Giant  Clock  on  the  Roof  of  the  Colgate 
Factory  in  Jersey  City,  N.  J.,  Is  the  Largest  in  the 
World.  The  Dial  of  the  Clock  Measures  Thirty- 
eight  Feet  in  Diameter  With  an  Area  of  1,134  Feet. 
It  Is  Built  of  Six  Inch  Boards.  Spaced  Three  Inches 
Apart,  Thus  Presenting  the  Smallest  Possible  Re- 
sistance to  the  Wind  Pressure. 


Center:  The  Clock  Mechanism  of  the  Great  Colgate 
Clock.  This  Represents  the  Mechanism  Contained  in 
a Lady’s  Minute  Watch,  But  Increased  in  Size  So 
As  to  Drive  a Mechanism  Weighing  Nearly  a Ton. 
Right:  One  of  the  Hands  of  the  Colgate  Clock. 


These  contain  simply  gear  wheels 
to  give  the  ratio  of  1 to  12  to  the 
movement  of  the  hour  and  minute 
hands. 
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Music  Like  That  From  a Ukulele  May  Be  Produced  From  Any  Carpenter’s  Saw.  In  the  ^‘Greenwich  Village  Follies  of  1920”  One  of  the  Charm- 
ing Innovations  is  the  Rendition  of  Several  Selections  by  the  Two  Artists  Shown  in  the  Photos,  and  the  Sweetest  Music  Imaginable  is  Produced 

by  Simply  Striking  the  Saw  With  a Felt  Hammer  or  Else  Bowing  the  Edge  With  a Violin  Bow,  Bending  the  End  of  the  Saw  as  Well  as  tho 

Entire  Blade  to  a Different  Arc  for  Each  Note.  With  a Little  Practise,  You  Will  Be  Surprised  How  Readily  the  Successive  Notes  of  the 

Scale  Can  Be  Played,  and  With  a Sonority*  Sufficient  to  Fill  a Large  Theatre  or  Hall.  Several  Saws  May  Have  to  Be  Tried  Before  a Real 

“Musical”  One  Is  Found. 


Areal  new  musical  instrument  has 
been  brought  to  the  attention  of 
the  public  thru  the-  efforts  of  “Pee 
ij  Wee’’  Myers  and  Ford  Hanford  in  the 
, Grcenzvich  J Ullage  Follies  H)f  1920,  pre- 
sented by  the  Bohemians  at  the  Shubert 
Theater  in  New  York  City.  This  musical 
instrument  is  an  ordinary  carpenter’s  saw. 
The  saw  is  of  steel  and  according  to  Mr. 
Hanford,  it  was  purchased  in  a “hock- 
i shop.” 

During  the  entertainment,  the  writer 
went  back  stage  to  the  dressing  rooms  of 
these  extraordinary  artists,  and  the  fol- 
I lowing  little  history  was  extracted  from 
Mr.  Hanford,  relative  to  his  discovery  of 
the.  common  saw  as  a musical  instrument. 

“Coming  from  a western  town,”  he  said, 
“I  knew  that  music  could  be  produced  by 
hammering  nails  into  a board  to  different 
' depths — the  shorter  the  nail,  the  higher 

1 the  tone.  When  these  nails  are  bowed 
with  a violin  or  cello  bow  and  set  into 


vibration,  they  produce  a very  peculiar 
note,  and  with  a little  practice,  a real 
tune  can  be  played  upon  these  nails, 

“Later  on  when  purchasing  a saw,  I 
observed  a carpenter  buying  a similar  tool. 
He  bent  it  and  struck  it  a blow  with  the 
handle  of  a knife.  The  saw  that  vibrated 
the  best,  he  purchased.  I thought  I would 
try  the  same  scheme,  and  when  I got 
hold  of  a saw,  bent  it  in  a similar  man- 
ner and  struck  it  a blow.  Again  striking 
it,  I noticed  that  a different  sound  ensued, 
the  cause  of  these  two  differences  being 
that  the  saw  had  bent  so  as  to  conform 
with  an  arc  of  a different  degree. 

“Upon  arriving  home  that  night,  I found 
that  by  striking  the  saw  and  bending  it 
sharply,  I could  obtain  a complete  run  of 
notes  from  the  lowest  to  the  highest, 
which  on  this  saw  was  quite  poor. 

“After  obtaining  a collection  of  these 
carpenters’  tools  of  all  shapes  and  sizes,  I 


experimented  with  the  musical  production 
of  sound  and  obtained  very  satisfactory 
results.  Later  on,  various  hammers  were 
tried  and  also  the  bass  viol  bow,  well 
resined,  was  found  to  produce  even  finer 
music  than  when  the  saw  is  struck  with  a 
soft  hammer. 

“Eventually  I learned  to  play  this  in- 
strument well  enough  to  enter  my  name 
on  the  theatrical  circuit,  and  now  I am 
here.” 

First,  a clear  vibration  may  be  obtained 
all  the  way  up  the  scale,  but  it  will  be 
found  that  the  higher  the  note,  the  nearer 
to  the  end  of  the  saw  the  hammer  must 
strike. 

Secondly,  the  saw  may  also  be  bowed 
with  a violin  bow  and  the  position  of  the 
bow  will  vary  with  each  note  in  order  to 
obtain  the  same  volume  and  quality  of  the 
note ; likewise  howing  nearer  the  tip  gives 
a note  higher  than  the  one  just  played. 


Tlhie 
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The  ordinary  moving  picture  pro- 
jector using  long  films  is  handicapt 
by  the  fact  that  the  films  are  so  com- 
bustible as  to  be  almost  explosive.  The 
law  and  regulations 


pictures.  It  is  exactly  comparable  to  a 
phonograph  disc.  In  use,  it  is  mounted  on 
a machine  and  is  rotated,  the  requisite  in- 
termission being  produced  by  a suitable 


of  the  fire  under- 
writers’ association 
have  taken  cogniz- 
ance of  this  and  the 
use  of  the  moving 
picture  machine  is 
hedged  about  with 
quite  rigid  and  nec- 
■ essary  restrictions. 

In  the  new  Urban 
projecting  machine 
there  is  no  film.  A 
glass  disc  8 to  10l4 
inches  in  diameter , 
the  latter  it  is  hoped 
will  be  the  average 
size,  has  photo- 
graphed  upon  it,  in 
a long  continuous 
spiral,  transparen- 
cies of  the  moving 


The  Spirograph  IKs'j  a Picture 
Disc  Perforated  at  the  Edge. 
At  1,  is  the  Mechanism  for 
Securing  Intermittent  Feed  by 
the  Perforations  2.  The  Disc 
Rotates  on  the  Axis  3 and  the 
Images  are  Projected  Thru  the 
Objective  4,  Carried  by  the  Arm 
5.  6 Is  the  Rotating  Mechanism. 


reciprocating  mechanism  contained  in  a 
bracket  above  the  disc,  as  shown  in  the  cut. 

Practically  on  a level  with  the  axis  of 
the  disc,  is  a projecting  lens,  which  in 
operation  slowly 
traverses  the  disc 
radially,  as  it  rotates, 
so  as  to  project  the 
views  successively 
upon  the  screen. 

A lOks-inch  dia- 
meter disc  will  con- 
tain 1,300  pictures, 
which  is  equal  at 
the  regulation  spac- 
ing, to  81  feet  of 
roll  film ; but  in  the 
roll  film,  when  titles 
are  to  be  given  a 
good  deal  of  space 
is  lost,  as  they  have 
to  be  repeated  over 
several  feet  of  film, 
so  that  they  involve 
IS  to  20  per  cent 
pure  waste. 
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A Reproduction  of  an  Old  Print  Taken  from  “De  Re  Metallica,”  Showing  How  They  Viewed 
the  Application  of  the  Divining  Rod  500  Years  Ago,  for  Discovering  Precious  Metals.  The 
Ancient  Author  Advises  the  Readers  of  His  Book  to  Pursue  the  Regular  Method  of  Detecting 
Ores  by  Digging  and  Sampling  Rather  Than  to  Depend  Upon  the  Divining  Rod.  The  Divin- 
ing Rod  is  Not  Given  Credence  by  Scientists  of  Today. 


ONE  of  the  best  treatises  on  the 
much-debated  divining  rod  was 
presented  to  the  American  Insti- 
tute of  Mining  Engineers  in  1883, 
by  the  eminent  mining  engineer, 
Rossiter  W.  Raymond.  It  was  piiblisht 
in  extenso  in  the  tenth  volume  of  “T/m  £«- 
gineering  News,”  New  York  City,  in  1883. 
Since  then  a very  valuable  paper  has  been 
issued  by  the  United  States  Government 
under  the  auspices  of  the  United  States 
Geological  Survey  of  the  Department  of 
the  Interior.  The  author  is  Arthur  J.  Ellis. 

There  is  an  astonishing  amount  of  liter- 
ature on  this  much-talked-about  subject 
and  the  eminently  unscientific  appliance  has 
a large  coterie  of  adherents  and  of  those 
who  believe  in  its  powers.  It  is  claimed  that 
an  expert  with  the  divining  rod,  walking 
over  a subterranean  current  of  water,  will 
be  able  to  detect  its  presence  and  exact  lo- 
cation by  the  motion  of  the  rod.  This 
power  is  extended  by  many  believers  to 
include  metals  and  ores,  and  it  is  also 
claimed  that  it  can  be  used  to  detect  and 
trace  the  flight  of  criminals. 

If  it  works  at  all  as  claimed,  we  then 
have  in  this  rod  a profoundly  unscientific 
instrument  for  which  science  affords  not 
the  least  theory  of  such  action  as  claimed 
for  it,  and  which  possesses  the  peculiarity 
of  being  absolutely  subject  to  human  con- 
trol, and  subject  to  very  minute — almost 
imperceptible,  muscular  movements  of  the 
operator. 

So  true  is  all  this,  that  a real  scientific 
test  of  the  divining  rod  is  impossible,  be- 
cause its  every  movement  is  subject  to  the 
movement  of  the  hands  of  the  operator. 

The  first  two  illustrations,  Figs.  1 and 
2,  are  from  photographs  showing  the 


operation  of  the  rod.  The  divining  rod  is 
a forked  twig.  It  may  be  held  in  the 
hands  in  various  ways,  but  the  manner 
shown  in  the  illustrations  is  typical  of  the 
“dowser’s”  practise.  This  is  the  name 
given  those  who  practise  with  this  instru- 
ment. It  will  be  seen  in  the  first  illustra- 
tion that  the  end  of  the  rod  points  upward, 
and  in  the  second  cut  it  is  pointing  down- 
wards. 

Even  if  the  photographs  of  the  hands 
are  minutely  studied,  practically  no  change 
in  their  position  can  be  seen,  but  their 
position  was  changed — they  did  move,  and 
the  motion  of  the  rod  was  entirely  due  to 


Figures  1 and  2. 
To  Demonstrate 
That  but  a Slight, 
Unnoticeable 
Movement  of  the 
Hands  is  Re- 
quired to  Cause 
the  Twig  Used 
by  the  “Dowser” 
to  Move  at  Will, 
Cut  a Twig  of 
the  Form  indi- 
cated. Ey  Noting 
the  Position  of 
the  Hands  in 
This  Picture,  You 
Will  See  That 
the  Person  Dem- 
onstrating the  Di- 
vining Rod  Has 
Not  Turned  or 
Changed  the  Po- 
sition of  His  Fin- 
gers to  Any  Ap- 
preciable Extent. 
Scientists  of  To- 
day Believe  That 
the  “D  o w s e r” 
Merely  Fools 
Himself. 


the  voluntary  action  of  the  person  photo- 
graphed under  the  direction  of  the  author. 

The  action  of  the  divining  rod  is  based 
on  mechanical  movements  which  analyze 
about  as  follows,  if  we  use  some  simple 
experiments: 

To  the  center  of  a lead  pencil.  Fig.  3,  a 
paper  index  may  be  secured  with  paste,  as 
shown.  If  the  pencil  is  held  in  the  two 
hands  horizontally,  the  index  may  be  made 
to  wave  up  and  down  by  the  very  slight 
motion  of  finger  and  thumb.  It  can  be 
rotated  so  as  to  make  the  index  move  up 
and  down  exactly  as  does  the  free  end  of 
the  divining  rod.  The  motion  of  the  finger 
and  thumb  is  easy  to  see  because  of  the 
large  diameter  of  the  pencil. 

If  for  the  pencil,  we  substitute  an  iron 
wire.  Fig.  4,  the  motion  of  the  fingers  and 
thumbs  required  to  produce  the  same  rota- 
tion will  be  less,  altho  quite  perceptible. 
Now  take  a piece  of  wire  and  bend  it  as 
shown  in  Fig.  5,  holding  it  in  the  two 
hands  as  illustrated  in  the  sketch.  A slight 
downward  pressure  on  BB,  or  an  upward 
pressure  at  AA,  will  move  its  bent  end,  C, 
up.  The  reverse  pressures  will  produce  the 
reverse  effect.  If  the  bent  portions  of  the 
wire  are  exactly  in  line  with  each  other, 
as  shown  by  the  dotted  lines,  no  effect  on  C 
will  be  produced  by  the  changes  of  pres- 
sure just  described.  If,  now,  the  bent  rod 
is  grasped  between  A and  B,  as  shown  in 
the  illustrations  of  the  real  rod  (Figs.  1 and 
2)  and  held  quite  loosely,  an  almost  imper- 
ceptible motion  of  the  hands  will  operate 
the  rod. 

If,  instead  of  grasping  the  wire  loosely, 
it  is  tightly  held,  and  if  it  is  elastic,  it  will 
work  still  better.  Again  we  may  attach  an 
index  to  a straight  elastic  rod  such  as  a 
knitting  needle,  and  by  bending  it  slightly 
in  the  clenched  hands,  holding  it  in  the  re- 
quired way,  it  will  be  found  to  be  aston- 
ishingly sensitive  to  the  smallest  Imaginable 
motions. 

The  elasticity  of  the  rod  plays'  a definite 
part  in  making  the  motions  of  the  hand 
practically  imperceptible.  Now,  going  back 
to  the  rod  at  Figs.  1 and  2,  there  we 
have  the  ends  bent  outward  as  in  our  ; 
Fig.  5.  The  wood  is  highly  elastic  and  the  ' 
slight  movements  of  the  hand,  which  would 
escape  any  but  the  closest  observer,  will  ' 
cause  the  ends  of  the  rod  to  move  up  or  : 
down  exactly  as  the  operator  desires. 

While  the  divining  rod  has  been  and  still  ^ 
{Continued  on  page  1139) 
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WE  have  often  won- 
dered whether  or 
not  electrocution 
really  causes  the 
person  sen- 
tenced to  die  by  this 
means,  any  physical  pain 
or  mental  distress.  From 
facts  obtained  from 
persons  who  had  been 
severely  shocked  by 
electricity,  we  learn 
that  they  experience  a 
most  excruciating  tor- 
ture. Whether  this  ap- 
plies to  persons  who  are 
killed  via  the  electric 
route,  has  been  more  or 
less  a matter  of  conjecture. 

Dr.  Edward  A n t h o n y 
Spitzka,  probably  the  great- 
est living  authoritj-  on  elec- 
trocutions, would  convince 
us  that  the  electric  method 
of  applying  capital  punish- 
ment is  by  far  the  most 
humane  course  for  any  State 
to  pursue.  Years  of  micro- 
scopic examinations  of  the 
brain  and  nerves  of  the  in- 
dividual failed  to  show  the 
slightest  indication  of  nerve 
destruction  in  the  brain.  In 
only  a few  out  of  numbers 
of  cases,  has  Dr.  Spitzka 
discovered  a lesion  in  the 
brain  which  has  been  inter- 
preted by  him,  and  others 
working  along  the  same 
field,  as  being  due  to  an  elec- 
trolytic action  which  caused 
the  plasma  or  fluid  content 
of  the  blood  to  be  electro- 
lytically  converted  to  a gas, 
which  gas  past  thru  the 
walls  of  a blood  vessel,  and 
was  found  as  large,  light, 
round  areas  in  the  grey  mat- 
ter of  the  brain  itself. 

Death  often  occurs  long 
before  the  heart  stops  beat- 
ing, it  having  proved  that 
the  heart  of  every  human 
being  will  continue  to  beat 
for  a considerable  time  after 
the  actual  death  of  the  in- 
dividual. This  beat  pro- 
duces a slight  murmur  of- 
ten heard  in  the  physician’s 
stethoscope,  and  is  said  to  be  due  to  the 
“animal  heart”  of  the  individual.  An  ani- 
mal’s heart,  we  all  know,  will  beat  or 
continue  to  throb  even  after  it  has  been 
removed  from  the  body  of  the  animal, 
if  placed  in  proper  solutions  advantageous 
to  itself,  for  instance,  one  of  ordinary 
salt  in  water  called 
a physiologic  saline 
solution. 
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Above  Is  an  Actual  Photograph  of  the  Electric  Chair  In  the  Death  House  at 
Ossining,  New  York.  None  Return  After  Having  Passed  Thru  the  Little  Green 
Door  and  After  They  Have  Been  Strapped  Into  This  Chair.  In  the  Upper 
Right-Hand  Insert  Is  a Microphotograph  of  the  Only  Lesion  Ever  Discovered 
In  a Person  Electrocuted.  It  Appears  In  the  Cross-Section  of  the  Brain  Here 
Shown  and  Seems  to  be  the  Result  of  an  Electrolytic  Action  Liberating  Oxygen 
From  Blood  Plasma.  The  Oxygen  Has  Penetrated  Thru  the  Blood  Vessel 
Into  the  Brain  Tissue  and  Is  Seen  as  White  Blotches. 


tween  two  nerves  or  a nerve  and  a cell 
has  been  destroyed  by  the  tremendously 
powerful  shock  proves  that  death  is  prac- 
tically instantaneous.  Such  nerve  destruc- 
tion could  obviously  be  seen  under  a 
microscope,  but  up  to  the  present  time  it 
has  not  been  found  in  spite  of  man’s  most 


Here  Is  Shown  a 
Method  of  Making  a 
Record  for  Demonstra- 
ting the  Speed  at 
Which  a Nerve  Can 
Transmit  an  Impulse. 
A Muscle  Is  Fastened 
to  a Recording  Device 
and  the  Nerve  of  That 
Muscle  Is  Stretched 
Upon  a Board.  Here 
Two  Sets  of  Contacts 
are  Placed  In.  Juxta- 
position With  the 
Nerve.  When  the 
Switch  Is  Thrown  to 
the  Right  the  Nerve  at 
A Is  Excited  Upon 
Pressing  the  Key;  It 

The  fact  that  not 
even  a union  be- 


Revolvhg  drum  - ■ -1 


Wire  eoldered  fo 
luning  fo/^k2SO 
per  secor)d  ' 


Muscfe  record  --\ 
Tuning  forh  record  - 1 
Time  marker 


extensive  researches  with 
ultra  powerful  microscopes. 
It  is  rather  easy  to  com- 
pute the  difference  in 
speed  of  nerve  impulses 
orelectrical  stimulations 
traveling  thru  nerves 
and  to  compare  these 
figures  with  those 
indicating  the 
speed  of  electricity. 
We  have  shown 
how  this  is  done 
with  animals  in  the 
diagram  presented 
herewith.  For  produc- 
ing the  shock  a coil  very 
similar  to  an  ordinary 
spark  coil,  except  that  the 
primary  is  movable  within 
the  secondary,  is  used.  Leads 
from  the  secondary  pass  to 
a double-pole,  double-throw 
switch  where  they  lead  to 
two  pairs  of  small  bare  wires 
a fixt  distance  apart  from 
each  other. 

In  order  to  measure  the 
velocity  of  propagation  of 
an  impulse  thru  a nerve,  the 
gastrocnemius  muscle  of  a 
frog  is  prepared,  leaving  a 
long  piece  of  the  sciatic  nerve 
attached.  The  muscle  is  fas- 
tened to  one  end  of  a ful- 
crumed  lever,  the  other  end 
of  which  is  held  in  contact 
with  the  rapidly  moving 
surface  of  a revolving  drum, 
constituting  a stylus.  The 
surface  of  the  drum  is 
coated  with  paper  previously 
blackened  or  smoked. 

Whenever  there  is  a con- 
traction of  the  muscle  due 
to  an  electrical  stimulation 
of  the  nerve,  a record  will 
be  produced  on  the  moving 
surface.  In  series  with  the 
primary  of  the  induction 
coil,  is  a time  marker,  re- 
sembling to  a very  great  ex- 
tent, an  ordinary  electric 
bell  with  the  exception  of 
the  circuit  breaker  and 
which  has  in  place  of  the 
clapper,  a quill  point.  This 
is  also  placed  in  juxtaposi- 
tion with  the  revolving  drum. 
When,  now  the  key  in  the  primary  cir- 
cuit is  closed,  a current  is  induced  in  the 
secondary  of  the  coil  practically  instanta- 
neously. At  the  same  time,  the  time  marker 
produces  a vertical  notch  on  the  rapidly 
revolving  surface.  Tracings  are  now 
taken  of  the  contraction  first  when  the 
double  - pole  switch 
is  thrown  in  such  a 
way  that  the  nerve 


Will  Take  a Definite 
Time  for  the  Muscle  to 
Contract  and  Form  a 
Curve  on  the  Record. 
When  the  Nerve  at  B 
Is  Excited,  the  Time 
of  Contraction  Is  a 
Little  Shorter.  The 
Distance  Between  the 
Two  Contacts  Is  Then 
Measured  and  the  Dif- 
ference In  Time  for  the 
Two  Contractions  Is 
Measured  by  Means  of 
a Tuning  Fork;  In 
This  Manner  the  Speed 
of  Nerve  Impulse  Prop- 
agation Is  Determined. 
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I At  Left — External  View  | 
I of  the  New  Bannon  Ro-  | 
I tary  Steam  Engine,  I 
I Complete  with  Fly-  I 
I Wheels,  Which  May  I 
I Drive  Belts  Connected  | 
I with  Other  Machinery,  | 
I or  Else  the  Machinery  | 
I to  Be  Driven  Can  Be  | 
I Directly  Connected  with  | 
I the  Shaft  of  the  Engine,  i 
I Photo  Below  Shows  In-  I 
i terior  of  New  Rotary  | 
I Steam  Engine,  the  Cap  = 
I Being  Removed  From  | 
I One  of  the  Cylinders.  | 


AN  engine  has  been  built — the 
first  successful  Rotary  Steam 
Engine,  which  promises  an 
enormous  pving  of  materials  re- 
quired in  its  manufacture  and  in 
the  saving  of  steam  and  labor  re- 
quired in  its  operation.  It  was  in- 
vented and  perfected  by  Frank  A 
Bannon,  of  Dallas,  Texas. 

Army  officers,  civilian  engineers 
and  others  were  invited  to  see  the 
first  test,  which  was  perfect,  it  is  claimed. 
The  engine  did  all  that  was  expected  of  it 
and  more.  The  small  motor,  no  larger  than 
Mr.  Bannon’s  hat,  was  put  on  the  brake- 
test  and  it  developed  over  17-horse-power  ! 

Another  and  larger  engine  was  immedi- 
ately built.  It  weighed  about  600  pounds, 
was  24  inches  high,  18  inches  in  width  and 
20  inches  long,  and  when  tested  at  200 
pounds  steam  pressure,  developed  more 
than  75-horse-power  on  the  brake  test. 

_ Other  engines  of  varied  sizes,  and  de- 
signed for  various  uses,  were  built,  so  that 
soon  Mr.  Bannon  had  perfected  engines 
from  1-horse-power  to  500-horse-power  and 
with  a range  of  speed  of  from  the  very 


slowest  movement  to  more  than  3,500  revo- 
lutions per  minute. 

Briefly  described,  the  Bannon  Rotary 
Steam  Motor  is  a very  compact  steam 
engine  and  in  its  construction  there  is  used 
only  about  one-fifth  the  materials  of  a 
slide-valve  engine  of  the  same  horse-power. 
Its  compactness  effects  a saving  not  only 
in  the  material  and  labor  used  in  its  con- 
struction, but  also  a saving  in  foundations 
required  and  in  space  in  the  engine  room. 
The  most  startling  thing  about  tins  engine 
is  that  it  has  only  three  moving  parts ; an 
eccentric  piston,  keyed  to  the  drive  shaft, 
and  two  sliding  gates,  which  operate  with 
their  ends  forming  contact  with  the  perifery 


of  the  piston.  These  three  simple  moving 
parts  are  the  heart  and  soul  of  the  engine, 
and  any  man,  whether  a mechanic  or  not, 
can  quickly  tear  down  and  rebuild  a Bannon 
engine,  because  it  is  so  simple  and  easily 
understood. 

On  the  shaft  of  the  two-cylinder  engine 
there  are  two  of  these  eccentric  pistons, 
180  degrees  apart,  which  balances  the  shaft 
perfectly  and  eliminates  all  possibility  of 
thrust  on  any  bearing  surface.  Another 
startling  thing  about  the  engine  is  that 
there  is  positively  no  reciprocating  action 
to  overcome  and  consequently  no  loss  of 
steam  and  fuel,  which  is  always  experi- 
enced in  overcoming  the  reciprocal  action 
of  slide-valve  engines. 

The  simple  and  elementary  laws  of  me- 
chanics have  been  employed  thus  for  the 
first  time  in  steam  engines.  The  principle 
of  the  lever  is  employed  by  having  the 
steam  expand  against  a revolving  eccentric 
piston  in  such  a manner  that  the  leverage 
of  the  piston  greatly  multiplies  the  steam 
energy. 

This  Rotary  engine  is  not  at  all  like  a 
turbine,  inasmuch  as  the  turbine  derives  its 
power  from  the  Kinetic  energy  of  the  steam, 
while  the  Rotary  engine  operates  on  steam 
expansion,  and  it  will  start  off  with  any 
load  that  it  will  carry  subsequently;  this  a 
turbine  was  never  known  to  do. 

The  Rotary  engine  can  be  manufactured 
for  less  than  one-fifth  the  cost  of  any 
other  engine  of  the  same  horse-power  and 
can  be  sold  at  a great  saving  to  the  indus- 
tries putting  it  in  use — for  instance,  a 
Rotary  engine  costing  $500.00  will  excel  in 
performance  any  other  engine  costing 
$3,000.00  or  more,  because  of  the  wide  range 
of  speeds  and  tbe  very  high  speed  that  it 
is  capable  of  developing.  No  belts  are  re- 
quired with  this  engine,  for  the  engine  can 
be  coupled  directly  to  the  line  shaft  and 
this  will  do  away  with  slipping  belts  and 
the  waste  of  energy  thus  occasioned.  The 
Rotary  engine  works  longer  on  each  impulse 
of  steam  than  any  other  engine,  for  each 
impulse  drives  the  shaft  three-fourths  of  a 
revolution,  and  as  there  are  two  impulses 
per  revolution  in  each  cylinder  an  overlap 
of  90  degrees  always  results. 


Flying  thru  the  air,  a fascinating 
sport  that  has  thrilled  millions  of 
people  thruout  the  world,  will  shortly 
become  popular,  owing  to  the  foresight  of 
several  aircraft  builders,  who  have  devoted 
their  efforts  to  the  manufacture  of  a small, 
moderate-priced  Sportplane,  that  comes 
within  the  reach  of  a man  or  woman  of 
moderate  means. 

$2,000  is  the  average  price  of  the  Sport- 
plane,  and  the  operating  cost  per  hour  for 
fuel  is  60  cents ; whereas  the  large  air- 
planes sell  from  $6,000  upward,  with  the 
operating  cost  for  fuel  averaging  $3.50  per 
hour. 

The  Sportplane  will  recpiire  a building 
or  hangar  25  feet  wide  by  20  feet  deep  by 
7 feet  high  to  house  it  when  not  in  use. 
For  the  city  man  or  surhurbanite  who  may 
find  time  to  fly  only  on  week  ends  there  is 
no  need  to  erect  the  hangar  mentioned 
above,  since  with  ten  minutes’  work,  one 
person  can  remove  the  four  wings  from 
the  body  and  keep  the  Sportplane  in  a shed 
9 feet  wide  by  20  feet  deep  and  7 feet  high. 
Reattaching  of  the  wings  to  body  in  prep- 
aration for  flight  will  require  twelve 
minutes’  time,  also  a one  man’s  job,  no 
assistance  being  required,  and  since  there 
are  no  turnbuckles  to  tighten,  no  bolts  and 
nuts  used,  there  is  no  danger  of  loosing 


any  parts,  since  all  pins,  etc.,  are  attached  Its  location  at  the  forward  end  of  the  plane 
to  the  wings  by  small  chains  and  cannot  permits  ready  adjustment.  The  parts  are 
get  lost.  easily  obtained  at  most  any  agency,  which 

The  motor  used  in  the  Sportplane  is  a are  located  all  over  the  United  States, 
special  21  H.P.  two  cylinder-air-cooled.  The  landing  speed  of  the  Curtiss  is  38 
simple  and  easy  to  run  and  very  reliable,  miles  an  hour,  whereas  the  Sportplane  will 

land  at  25  miles  an  hour.  This  advantage 

permits  the  use  of  a small  field,  good  size 
lot  or  wide  roadway,  from  which  the 
new  plane  may  fly  from  or  alight  upon 
with  perfect  safety. 


The  Sportplane  Here 
Shown  Is  One  of  the 
Smallest  and  Lowest 
Priced  Machines  Yet 
Designed,  and  About 
to  Be  Marketed  by 
an  American  Manu- 
facturer. The  Motor 
Used  in  the  Sport- 
plane Is  of  the  21- 
H.P.  Motorcycle 
Type.  The  Landing 
Speed  Is  25  M.  P.  H. 
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To  secure  economical  operation  and 
greater  efficiency  in  handling  material,  labor 
must  be  supplanted  by  machines,  and  these 
selected  which  are  best  adapted  for  the  par- 


lifting  it  up  by  shovelfuls  into  the  feeding 
hoppers  of  ordinary  conveyors.  The  figure 
shows  a 19-foot  8-inch  length  scoop  con- 
veyor with  a 16-inch  width  of  belt  and 
driven  by  2 H.P.  electric 


M.  Paulain,  a French  C3xlist  of  note, 
recently  won  the  flying-bic3  cle  contest  held 
on  the  Longchamps  race  track,  near  Paris, 
France. 


motor. 

As  may  be  seen  from 
our  illustration,  the 
scoop  conveyor  is 
strongly  constructed. 


Right: — Who  Said  That 
a Man  Could  Not  Lift 
Himself  by  His  Own  En- 
ergy? This  French  Cycle- 
pianist  Proved  It.  A Fly- 
ing-bicycle Race  Was  Re- 
cently Held  in  France. 
M.  Paulain,  a French 
Cyclist  of  Note,  Recently 
Won  the  Flying-bicycle 
Contest  Held  on  the 
Longchamps  Race  Track, 
Near  Paris.  A Bicycle, 
an  Upper  Wing  and  a 
Lower  Wing  with  Sup- 
porting Struts  and  Stays 
Make  Up  the  “Aivette,” 
as  This  Peculiar  and  In- 
teresting Flying  Craft  Is 
Called  by  Its  Designer. 


light  in  weight,  compact 
and  portable.  The  steel 
frame  holding  the  roll- 
ers and  conveying  belt  is 
mounted  on  the  wheels 
so  the  balance  is  perfect. 
One  man,  by  inserting 
the  pipe  handles  into  the 
ends  of  the  horizontal 
members,  can  easily  lift 


and  move  the  machine. 


ticular  work.  Men  with  wheelbarrows  are 
too  costly  to  use  in  storing,  moving  or 
loading  material,  but,  at  the  same  time,  the 
old  style  conveyors  required  a great  deal  of 
labor  in  shoveling  the  material  up  into  the 
receiving  hoppers. 

A new  type  of  portable  electric  motor- 
driven  conveyor,  which  cuts  down  the  labor 
of  feeding  one-half,  is  shown  in  the  ac- 
companying illustration.  The  most  distinc- 
' tive  feature  of  this  machine,  called  the 
Scoop  Conveyor,  is  the  scoop  on  the  feed- 
' ing  end,  which  can  be  pushed  or  completely 
! buried  into  the  material  to  be  conveyed. 
This  makes  it  possible  to  simply  scrape  the 
material  onto  the  carrying  belt  instead  of 


The  electric  motor  or  gasoline  engine 
mounted  under  the  frame  transmits  power 
to  the  conveyor  by  means  of  a chain  and 
sprocket  connection  to  a shaft  extending 
beneath  the  conveyor.  From  a sprocket  on 
the  other  end  of  this  shaft  the  power  in 
turn  is  transmitted  to  the  driving  sprocket, 
located  at  the  upper  end  of  the  conveyor. 

The  carrying  belt  is  a high  grade  of 
heavy  duck  and  rubber  conveying  belt  and 
duck  cross  strips.  These  transverse  cleats 
are  provided  to  prevent  the  material  from 
slipping  back  down  the  incline.  The  scoop 
conveyor  is  made  in  three  different  sizes, 
13'  8",  19'  8",  and  24'.  The  width  of  the 
conveying  belt  mav  be  either  12"  or  16". 


The  photograph  shows  the  designer  and 
his  odd  craft,  modeled  closelj'  on  the  lines 
of  the  familiar  airplane. 

A bicycle,  an  upper  wing,  and  a lower 
wing  and  supporting  struts  and  stays  make 
up  the  “Aivette,”  as  the  peculiar  outfit 
is  named. 

The  feet  working  the  pedal  wheel  at 
greet  speed  supplies  the  motive  power. 
After  speeding  along  on  a level  stretch  for 
some  distance  sufficient  speed  is  obtained 
to  cause  the  machine  to  rise  in  the  air  and 
sail  along  thru  space,  until  motive  power 
weakens.  A distance  of  40  feet  is  easily 
negotiated  with  the  Aivette,  which  pro- 
vides a lot  of  sport. 


Tracifes  Wear  Fast 


In  a recent  issue  of  New  York’s  enter- 
prising little  subway  journal,  “The  Subway 
Sun” — published  now  and  then  by  the  In- 
terboro  Rapid  Transit  Compan\',  as  its 
headline  announces,  there  recently  appeared 
an  interesting  article  for  the  education  of 
the  subway  “straphanger’s  brigade”  and 
1 also  the  “settees,”  the  following  interesting 
information  regarding  the  rapid  wear  on 
the  track  rails. 

Listen  to  the  logic  of  Mr.  Theodore  P. 
Shonts,  deceased  President  of  the  Interboro 
.and  formerly  Editor  of  “The  Subway  Sun”  : 

“The  subway  is  the  safest  railroad  in 
the  world,  and  we  keep  it  safe.  One  thing, 
for  example — steel  rails.  The  life  of  a 
, subway  express  track  rail  is  about  three 
years,  one-third  being  replaced  each  year. 
It  is  done  at  night.  Such  rails  on  the  big 
steam  railroads  last  about  ten  years.  On 
sharp  subway  curves  we  replace  rails  in 
about  ninety  days. 

“We  have  been  using  about  38  miles 


After  3 mooths  on  City  Hall  Loop 


Here’s  What  Happens  to  a New  York  Sub- 
way Rail  After  3 Months'  Service  on  City 
Hall  Loop. 


(3,000  tons)  of  the  best  ‘open  hearth’  rail 
a year  on  the  subway,  and  about  30  miles 
more  on  the  elevated.  Subway  rails  cost 
$30  a ton  in  1914,  but  they  cost  $47  a ton 
now.” 

And  the  accompanying  illustration,  cop- 
ied from  our  estimable  contemporary, 
shows  what  happens  to  one  of  the  Inter- 
boro’s  choice  steel  rails  after  three  months' 
service  on  the  City  Hall  loop  of  the  New 
York  subway. 

It’s  a \vonder  some  genius  doesn’t  awak- 
en to  the  fact  that  for  half  a century  we 
have  had  the  same  old  story  when  it  comes 
to  car  rails.  There  ought  to  be  a way  of 
minimizing  the  wear,  especially  on  loops 
or  curves,  such  as  by  providing  auxiliary 
k'ails  against  which  wheels  on  the  side  of 
the  car  could  bear  as  the  train  negotiated 
the  curve  or  loop,  et  cetera.  There  ought 
to  be  another  way  of  designing  the  rails 
and  improved  methods  of  hardening  them. 
Why  not  make  them  hollow  and  bigger? 
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This  invention  pertains  to  a new  means  In  furtherance  of  this  idea  Mr.  Christian 
for  recording  sounds  and  provides  a Moore,  the  inventor  and  patentee,  provides 
sound  - recording  apparatus,  which,  the  ..  .immii  nmmi  arm  and  is 


while  exceedingly  simple  and  inexpensive  in 


lever  with  a re- , 


construction,  is  highly  efficient  in  recording  w h^  f ^s  u r- 
sound  vibrations  on  a strip  of  celluloid  or  rounds  the 


inclosed 
in  a case, 
which 
latter 


One  of  the  Latest  Ideas  on 
Which  a Patent  Has  Been 
Granted  Is  to  Record  on  a Cel- 
luloid Tape,  the  Human  Voice 
or  Music.  Which  Can  Be  Rolled 
Up  In  a D rum  or  Reel,  the 
Same  as  Motion  Picture  Films. 
The  Recording  Is  Done  by  a 
Stylus  or  Neeole  Fitted  With  a 
Minute  Electrical  Heating  Coil. 
The  Voice  Waves  Vibrate  the 
Diafram  so  as  to  Move  This 
Needle  and  Cause  It  to  Record 
the  Usual  Characteristics  of  the 
Spoken  Voice,  the  Same  as  on 
the  Usual  Phonograph  Records. 


resistance  coil  with  its  case  may  be  expe- 
ditiously and  easily  fixt  in  an  adjustable 
manner  on  the  arm  of  the  stylus  lever,  and 
hence  the  position  of  the  resistance  coil  rela- 
tive to  the  stylus  may  be  nicely  varied,  ac- 
cording to  the  extent  to  which  it  is  desired 
to  heat  the  stylus  in  order  to  produce  the 
best  recording  results  on  the  material  of 
which  the  strip  or  body  is  composed. 

Manifestly,  when  the  switch  is  closed  and 
current  is  sent  thru  the  convolution  of  the 
resistance  coil,  the  stylus  will  be  heated 
and  in  that  way  will  be  adequately  adapted 
to  accurately  record  sound  vibrations  on 
or  in  a strip  or  body  of  celluloid  or  other 
material  suitable  to ' the  purpose.  It  will 
also  be  readily  seen  that  by  manipidating 
the  switch,  or  else  a rheostat,  that  the  oper- 
ator is  enabled  to  quickly  and  easily  vary 
the  heating  of  the  stylus  and  in  that  way 
produce  the  best  results  in  the  record- 
making. 

It  will  further  be  noted  that  inasmuch 
as  the  resistance  coil  is  carried  in  a case 
adapted  to  be  handled  as  a unit,  the  resist- 
ance coil  and  its  case  may  be  expeditiously 
and  easily  fixt  upon  and  as  readily  moved 
on  the  stylus  lever  when  occasion  demands. 

The  machine,  as  here  shown,  is  provided 
with  current-regulating  rheostat,  also  elec- 
tric motor  for  pulling  record  tape  past  the 
stylus  and  winding  it  upon  drum  at  left. 
A suitable  needle  resting  on  the  moving 
tape  and  following  the  record  groove  there- 
on serves  to  actuate  a diafram  in  the  usual 
manner  and  thus  gives  a reproduction  of 
the  speech  thereon. 

One  of  the  interesting  aspects  of  this 
method  of  recording  vocal  or  musical  selec- 
tions, lies  in  the  fact  that  the  record  in  the 
form  of  a sliding  film  or  tape  is  practically 
unbreakable,  which  is  not  the  case  with  the 
present  form  of  record.  Thousands  of 
words  can  be  recorded  on  a thin  and  nar- 


,/ther  material  and  this  accurately  and  deli- 
cately so  that  the  variations  in  the  sound 
are  faithfully  brought  out. 


is  adjustably  fixt  upon  the  arm  thru  the 
medium  of  a set  screw,  as  shown  in  the 
illustration.  From  this  it  follows  that  the 


row  celluloid  tape  and  reeled  up  in  the  same 
manner  as  motion  picture  films.  These  reels 
can  then  be  mailed  or  transported  otherwise. 


try 


Henry  H.  CUMMINGS,  a Boston 

inventor,  has  devised  a clever  scheme 
for  wind  to  take  the  place  of  the  ordi- 
nary door  for  the  purpose  of  preventing 
rain,  snow,  flies  and  other  insects  from  en- 
tering stores  and  offices,  etc.  This  invention 
is  commonly  known  as  the  “doorless  door” 
and  consists  of  a constantly  flowing  air  cur- 
rent produced  by  means  of  a motor-driven 
fan,  situated  below  or  behind  a grill  in  the 
entrance  to  the  premises  and  is  arranged  to 
draw  the  current  of  air  downward  from 
the  upper  portion  of  the  door  entrance.  The 
air  is  then  carried  thru  a duct  or  tube  to  a 
hood  above  the  door  and  is  next  discharged 
downward,  thereby  creating  a complete 
cycle. 

It  is  a proven  fact  that  when  a quarter 
of  a horse-power  motor  drives  a 16-inch 
fan,  which  is  connected  with  a duct  nine 
to  twelve  inches  in  diameter,  which  pro- 
vides a current  of  air  under  approximately 
3-inch  water  pressure,  a person  standing 
in  the  doorway  will  not  notice  the  current. 

However,  the  current  thus  obtained  is 
sufficient  to  keep  out  insects,  rain,  snow  and 
chill  air.  Any  store  or  office  equipt  with 
a doorlcss  door  will  find  a remarkable  in- 
crease in  business,  resulting  from  its  use — 
and  better  still  it  costs  but  two  cents  per 
hour!  This  is  indeed  a great  boon  to  trade 
and  will  undoubtedly  find  great  popularity 
in  the  business  world,  inasmuch  as  it  is 
simple  in  construction  and  its  cost  of  main- 
tenance low. 


Besides  being  an  effective 
barrier  against  insects,  rain 
and  snow,  this  simply  con- 
structed doorless  door  is  of 
clean  and  neat  appearance, 
thereby  actually  inviting  cus- 
tomers into  the  store.  Most 
probably,  by  the  time  another 
summer  makes  its  debut, 
hundreds  of  these  doorless 
doors  will  be  put  into  oper- 
ation ; and  it  will  not  be  until 
then  that  its  real  value  will 


This  Doorless  Door  Devised  by  a Bos- 
ton Inventor,  Consists  of  t Constant 
Current  of  Air  Being  Blown  Downward 
by  a Motor  Driven  Fan.  and  Thence  Up 
Thru  a Duct  to  a Hood  Above  the  Door, 
Where  the  Air  Is  Again  Discharged. 
Thus,  a Complete  Cycle  1$  Formed. 
This  Extraordinary  Door  Prevents  any 
Insects,  Snow  or  Rain  from  Entering 
the  Premises,  and  its  Cost  of  Mainte- 
nance is  Extremely  Low.  It  Can  Be 
Used  in  Both  Winter  and  Summer. 


be  truly  realized, — for  no  door 
serving  its  purpose  as  well  as 
it  does,  can  be  had  for  such 
a nominal  cost  and  effect  such 
excellent  results.  And  no 
longer  will  this  cleverly  de- 
vised insect  and  rain  barrier 
be  considered  a new  and  novel 
contrivance,  for  it  will  be  so 
extensively  utilized  that  it 
will  be  considered  as  nothing 
unusual.  ROSE  HARRIS. 
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When  Attached 
to  Alternating 
Current  Lamp 
Socket,  This 
Device  Provides 
a True  Sinusoi- 
dal Current.  A 
Galvanic  C u r - 
rent  Is  Obtained 
from  the  Device 
When  Con- 
nected  to  Direct 
Current  Cir- 
cuits. One  to  25 
Milli  - Amperes 
Are  Available. 


BATTERY  SEARCHLIGHT 
FLASHES  BEAM  100  MILES. 

For  use  by  repair  departments  in  locating 
and  repairing  trouble  on  pole  lines,  in  man- 
holes and  for  trench  work,  a Boston  con- 
cern is  now  making  the  portable  battery 
searchlight  shown  in  the  accompanying  il- 
lustration. This  is  a self-contained  search- 
light operated  by  a storage  battery,  which 
is  of  such  a size  as  to  permit  the  use  of  the 
lamp  continuously  for  2^  hours  and  much 
longer  when  burned  at  different  times.  The 
lamp  is  mounted  on  the  adjustable  bracket 
as  shown,  which  makes  it  possible  to  direct 
the  rays  where  needed.  The  lamp  has  a 
7F2-inch  adjustable  focus  with  single  shell 
reflector  which,  on  a recent  photometer  test 
the  makers  claim,  gave  453,000  beam  candle 
power.  Under  ordinary  conditions  the  lamp 
is  said  to  throw  its  rays  a distance  of  2,000 
feet,  and  for  signaling  purposes  the  beam 
can  be  seen  a much  longer  distance. 

The  maker  points  out  that  the  battery 
can  be  charged  from  any  direct  current 


ing  remedies,  either  in  liquid  or  solid  form, 
as  also  the  essences  or  perfume  of  flowers. 


Portable  Battery  Searchlight  Weighing  But 
16  Pounds,  Which  Throws  Rays  Nearly  One- 
half  Mile.  Its  Beams  Has  Been  Seen  100 
Miles  Away  in  Actual  Government  Tests. 

house  lighting  circuit  by  simply  using  one 
or  more  incandescent  lamps  as  resistance. 
When  recharging  from  an  alternating  cur- 
rent circuit,  a rectifier  must  be  used.  The 
outfit  weighs  16  lb.,  and  can  be  easily  car- 
ried by  means  of  the  handle  provided  at  the 
connection  of  the  lamp  to  its  adjustable 
bracket.  This  is  the  searchlight  that  was 
used  in  the  recent  test  from  the  top  of  Mt. 
Washington  to  Portland,  Maine,  67  miles 
distant.  The  searchlight,  however,  was  at 
the  time  seen  by  a ship  out  to  sea  97  miles 
from  the  top  of  Mt.  Washington.  Many  of 
these  searchlights  were  used  by  U.  S.  Army 
and  Navy  during  the  war  for  signaling  and 
multifarious  other  purposes. 


New  Electric  Atomizer  Provided  With  Heat- 
ing Coil  in  Base,  and  Very  Desirabie  For 
Fumigating  Sick  Rooms,  Scenting  the  Air. 

is  all  that  is  necessary  to  obtain  an 
instantaneous  purification  of  the  air. 
Even  pure  water  can  be  utilized  for 
the  purpose  of  making  the  room  fresh 
and  airy. 

The  vapors  thus  produced  constitute 
a modern  healing  process  and  have  a 
soothing  and  healing  effect  in  coughs, 
cold  in  the  head,  hoarseness,  asthma 
and  influenza,  and  are  also  most  effica- 
cious in  the  treatment  of  tubercular 
affections.  These  inhalations  are  in- 
deed much  more  in  advance  of  the 
usual  oil  and  water  syringes  in  cases 
of  serious  illness,  due  to  the  fact  that 
they  require  all  gases  evolved  to  com- 
bine with  the  atmosphere,  and  thus 
the  purified  air  will  be  drawn  into  the 
smallest  branches  of  the  bronchial  tubes. 

This  remarkable  air  purifier  has  also  an- 
other important  use,  and  that  is  for  the  dis- 
infection and  elimination  of  all  bad  odors 
from  sick  rooms,  bedrooms,  damp  floors, 
stables,  etc. 

This  atomizer  consists  of  a rubber  cup 
(into  which  the  desired  liquid  is  placed  and 
vaporized)  and  is  mounted  on  a fireproof 
base.  It  is  made  with  brass,  nickel  or  silver 
execution,  and  is  always  ready  for  use,  it 
being  necessar}'  to  only  connect  the  cord 
and  plug  arrangement  included  with  the  out- 
fit to  any  electric  socket,  thereby  furnish- 
ing the  electric  current  for  vaporization. 


LAMP-SOCKET  ELECTRO-MEDI- 
CAL TREATMENT. 

A new  and  novel  outfit  has  recently  been 
put  on  the  market  which  permits  the-  using 
of  commercial  electric  current  for  medical 
purposes.  It  can  be  attached  to  any  socket, 
the  same  as  an  electric  lamp.  A regulator 


ELECTRIC  ATOMIZER  PURIFIES 
AIR. 

The  electric  atomizer  here  illustrated, 
otherwise  known  as  an  “electric  hygienic 
disinfector  and  air  purifier,”  is  truly  a source 
of  health  in  every  home ; in  fact,  it  is  an 
up-to-date  and  modern  need  for  every 
family,  whether  healthy  or  sick. 

This  new  device,  by  constant  hot  evapo- 
ration of  the  strongest  tablet  or  liquid 
preparation,  produces  an  effective  barrier 
against  all  acute  and  chronic  diseases  of 
the  respiratory  organs.  The  vaporization 
of  only  a few  drops  of  expectorant  or  sooth- 


slider is  provided,  whereby  simply  moving 
it  up  and  down  over  a coil  of  resistance 
wire  wound  on  a porcelain  tube,  very  fine 
current  graduations  may  be  secured.  The 
resistance  coil  is  protected  by  a nickel 
plated  case,  suitably  perforated  for  heat 
dissipation. 

When  attached  tc?  an  alternating  current 
circuit,  a true  sinusoidal  current  is  ob- 
tained. A galvanic  current  is  obtained 
from  the  attachment  when  connected  to  di- 
rect current.  It  is  possible  to  obtain  from 
one  to  twenty-five  milliamperes  of  current, 
either  thru  the  metal  handles  or  thru  the 
sponges.  For  ordinary  medical  treatments, 
a current  varying  from  ten  to  fifteen  milli- 
amperes is  generally  used.  When  attached 
to  a direct  current  circuit,  galvanic  current 
equivalent  to  30  to  40  cells  is  available,  and 
when  used  on  alternating  current,  as  much 
current  may  be  drawn  as  that  produced  by 
larger  and  more  expensive  outfits. 

HEATING  RIVETS  BY  “JUICE.” 

The  coke  forge  and  the  oil-burning  fur- 
nace for  rivet  heating  promise  to  become 


The  Latest  Idea  in  Rivet  Heaters — it  Oper- 
ates by  Electricity  and  Does  Away  with  the 
Old  Coal  or  Oil  Fire  and  Forge,  Besides 
Giving  a Much  Greater  Output  Per  Hour. 


things  of  the  past,  now  that  electrical  engi- 
neers have  devised  a new  electric  rivet 
heater  which  in  tests  has  proven  much  more 
efficient  and  economical  than  the  old  meth- 
ods. A great  saving  of  material  and  time 
as  well  as  improving  the  sanitary  conditions 
for  the  worker  are  the  outstanding  features 
of  this  new  device. 

A first  glance  at  this  machine  gives  one 
the  impression  of  a portrait  camera  on  a tri- 
pod. The  rivets  are  placed  between  two 
electrodes  and  this  completes  the  circuit  and 
they  begin  to  heat,  much  the  same  as  coils 
in  an  electric  toaster.  The  electrodes  hold- 
ing the  rivets  can  be  operated  separately  by 
the  use  of  foot  pedals,  thus  the  man  oper- 
ating the  machine  can  take  out  a heated 
rivet  from  one  side,  replace  it  with  another 
to  be  heated  and  then  alternate  to  the  other 
side  for  his  next  heated  rivet.  A switch  on 
the  back  gives  the  variations  of  current  to 
be  needed  in  heating  rivets  of  different  sizes. 

This  machine  is  capable  of  heating  800 
rivets  per  hour,  believed  to  be  the  maximum 
number  an  operator  can  handle.  It  is  said 
this  number  can  be  increased  but  at  present 
there  is  no  demand  for  a quicker  heating. — 
Photo  cotirtesy  General  Electric  Co. 
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WHAT  111  y s - 
terious  rays 
does  the  Sun 
give  off  in 
addition  t o 
liglit  and  heat  ? We 
speak  of  the  Suii'  as 
the  center  of  energy 
of  6nr  solar  sy>tem. 

It  constantly  radiates 
energy  in  various 
forms.  Not  only  are 
light  and  heat  received 
by  the  earth,  but  elec- 
tric and  magnetic  dis- 
turbances are  fre- 
quently detected. 

These  are  all  forms 
of  energy — but  what 
is  energy?  We  only 
know  it  thru  its  vari- 
ous forms,  and  be- 
cause our  senses  do 
not  immediately  de- 
tect other  forms  we 
■should  not  unwisely 
conclude  that  they  do 
not  exist.  Indeed  it 
seems  not  only  possi- 
ble, but  probable,  that 
the  Sun  is  continu- 
ously radiating  energy  in  forms  we  are  as 
yet  unable  to  directly  detect,  and  that  the 
earth  is  strongly  influenced  by  these  un- 
known rays.  The  following  article  aims  to 
explain  how  this  may  be  the  case  and  to 
present  some  experimental  evidence  already 
obtained  in  support  of  this  startling  fact. 

Students  of  solar  radiation  find  strange 
phenomena  and  curious  contradictions 
which  they  are  unable  to  e.xplain  on  the 
basis  of  known  radiations.  The  Sun  is  one 
of  the  greatest  mysteries  of  the  universe. 
It  has  been  “burning”  for  countless  ages  at 
a temperature  higher  than  any  known 
flame,  and  yet  it  is  not  consumed.  It  does 
not  seem  to  be  the  slightest  bit  cooler  on 
the  average  than  when  history  began.  The 
Sun  has  periods  of  variable  activity,  marked 
by  sunspot  formations,  when  it  radiates 
slightly  varying  amounts  of  heat.  Strange 
to  say  when  the  Sun  is  hottest  the  earth  is 
coolest. 

If  the  Sun  is  radiating  energy  without 
its  total  ciuantity  becoming  less,  then  it  is 
either  an  inexhaustible  reservoir,  or  else  it 
must  be  receiving  energy  in  some  unknown 
form  as  fast  as  it  is  radiating  it  in  the 
forms  we  know.  This,  of  course,  is  only- 


many  years,  and  yet 
no  one  has  ever  dis- 
covered what  the  con- 
nection is.  The  sun- 
spots which  are  also 
formed  at  these  peri- 
ods of  solar  activity 
disturb  the  earth's 
magnetic  field.  The 
more  numerous  the 
sunspots  are,  the  more 
noticeable  are  the 
variations  in  the 
earth’s  magnetic  field. 
This  relation  is  quite 
marked  and  has  been 
studied  for  nearly 
seventy-five  years.  It 
is  also  evident  that 
sunspots  cause  or  ac- 
company  magnetic 
disturbances  on  the 
Sim,  which  are  in- 
tense enough  to  reach 
the  earth.  The  most 
recent  contribution  to 
the  discussion  a s 
to  whetlier  sunspots 
affect  the  earth’s 
weather  or  not  has 
been  made  by  Ells- 
worth Huntington  of  this  country,  who 
finds  some  interesting  relations  which  sug- 
gest the  possibility  of  some  unknown  ray. 
He  also  suggests  an  explanation  of  a 
problem  which  has  long  puzzled  scientists, 
one  as  to  why  the  earth  is  relatively  cool 
when  the  Sun  is  relatively  warmest. 

Of  course  the  temperature  of  the  Sun 
does  not  vary  greatly,  but  it  has  long  been 
observed  that  sunspot  activity  and  other 
disturbances  on  the  sun  rise  to  a maximum 
and  fall  again  to  a minimum  every  eleven 
years.  It  is  at  this  period  of  maximum 
activity  that  the  Sun  gives  off  more  heat 
than  at  any  other  time.  At  the  same  time 
the  earth  is  relatively  cooler  than  usual. 
This  is  a seeming  contradiction,  but  Hunt- 
ington suggests  that  this  increased  heating 
of  the  earth’s  atmosphere  causes  an  in- 
crease in  its  circulation,  and  hence  makes 
it  seem  as  if  the  earth  were  cooler.  There 
is  also  the  possibility  that  there  may  be 
other  agencies  at  work  of  which  we  know 
nothing,  and  this  is  more  marked  in  a 
further  study  of  the  sunspots  themselves. 

Our  atmospheric  storms  are  primarily 
areas  of  low  barometric  pressure  which 
sweep  across  the  country,  and  these  areas  of 
{Continued  on  page  1144) 


Electrified  Particles  Shot  Off  from  the  Sun  Would  be  Bent  Around  the  Earth  in  This  Manner 

by  the  Earth’s  Magnetic  Field. 

a suggestion  of  what  might  be.  Where  the 
energy  of  the  Sun  comes  from,  we  do  not 
know.  We  do  know,  however,  that,  in  so 
far  as  we  are  able  to  tell,  the  Sun  has  not 
cooled  a fraction,  and  one  estimator  states 
that  if  the  Sun’s  heat  decreased  so  as  to 
change  the  temperature  of  the  earth  by 
a single  degree  on  the  average,  there 
would  be  a gradual  return  of  the  glacial 
period.  The  ice  caps  would  creep  down 
from  the  poles  and  the  earth  would  become 
uninhabitable  again. 

That  streams  of  electrified  particles  are 
shot  off  from  the  sun  and  affect  the  earth 
was  first  suggested  by  Prof.  Birkeland  in 
1896,  who  attempted  to  explain  magnetic 
storms  and  polar  auroras  by  their  means. 

This  theory  has  been  advocated  by  many 
scientists  since  -and  is  the  most  popular  ex- 
planation of  auroras  today.  It  is  a well 
known  fact  that  intense  heat  breaks  up 
nearly  all  substances  into  electrified  par- 
ticles called  ions,  and  the  Sun’s  extreme 
temperature  may  even  liberate  free  charges 
of  electricity.  If  streams  of  these  particles 
were  shot  past  the  earth  they  would  be 
bent  by  the  earth’s  magnetic  field  as  shown 
in  Fig.  1.  The  slower  moving  particles 
would  be  bent  the  most,  and  some  even 
would  encircle  the  earth.  The  possibility  of 
these  particles  being,  shot  off  by  the  Sun, 

Lord  Kelvin  and  Schuster  denied,  and  M. 

"Villard,  who  spent  much  time  investigat- 
ing the  subject,  suggested  that  the  electrified 
particles  were  liberated  from  the  clouds  in 
our  upper  atmosphere  and  the  function  of 
the  Sun  was  to  liberate  these  particles  by 
some  unknown  rays.  There  has  been  little 
confirmation  either  way  as  to  this,  how- 


Fiery Masses  of  Ionized  Vapor  as  A,  B,  C.  D, 
are  Frequently  Shot  Off  From  the  Sun  for  Hun- 
dreds of  Thousands  of  Miles  in  a Very  Short 
Space  of  Time.  Electrified  Particles  are  Prob- 
ably Projected  Much  Farther. 


ever. 

That  streams  of  electrified  particles  are 
shot  off  by  the  Sun  is  an  apparent  fact,  but 
whether  these  reach  the  earth  or  not  is  the 
problem  to  be  solved.  No  one  doubts  that 
the  heat  of  the  Sun  produces  intense  ioni- 
zation, and  eruptions  have  been  witnest 
where  luminous  gas  was  thrown  as  high  as 
400,000  miles  from  the  Sun’s  surface,  travel- 
ing at  a rate  of  250  miles  per  second.  If 
the  luminous  gas  is  thrown  off  with  such 
violence  it  seems  possible  that  the  electrified 
particles  may  be  projected  much  farther. 

That  such  disturbances  as  these  affect  the 
weather  on  the  earth  has  been  believed  for 


This  is  the  Way  Huntington  Divided  the  Sun’s 
Disk  Into  Three  Areas,  and  Found  the  Sunspots 
in  the  Outer  Ones  to  be  More  Effective  in  In- 
fluencing the  Weather  on  the  Earth. 
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A “LOW  GASOLINE”  ALARM 
Second  Prize  $15.00 
After  running  out  of  gasoline  one  dark 
and  chilly  night,  and  walking  many  weary 
miles,  the  author  has  since  used  a device 
which  gives  warning  about  five  to  ten 
miles  “this  side  of  a dry  tank.” 

It  is  very  simply  made  as  follows  : Re- 
move the  gas  line  shut-off  vah-e  from  the 
gas  tank.  Solder  a piece  of  copper  tubing 
(like  that  used  for  gas  line)  to  the  inside 
end  of  the  valve,  so  it  will  project  into 
the  tank  about  one  inch,  as  shown  in  the 
illustration.  Then  replace  the  valve  and 
connect  the  gas  line  as  before. 

This  little  tube  raises  the  outlet  level. 
In  drawing  “A”  showing  the  car  with 
this  device,  the  carburetor  begins  to  “spit” 
at  long  intervals  many  miles  before  the 
tank  is  empty.  The  intervals  become 


Three  Simple  Schemes  of  Great  Value  to  the 
Motorist  in  That  They  Will  Serve  to  Warn 
Him  Ahead  of  Time  That  His  Gasoline  Sup- 
ply Has  Fallen  to  a Certain  Low  Limit. 

gradually  shorter  until  the  engine  actually 
stops,  but  by  this  time  a gasoline  supply 
can  have  been  found.  Of  course  this  idea 
is  applicable  only  to  gravity  feed  systems. 
The  author  used  it  on  a Ford  car. 

Two  optional  ideas  are  shown  in  draw- 
ings B and  C,  for  other  low  gasoline  alarm 
schemes.  For  cars  fitted  with  a gasoline 
gage  or  dial  on  the  dash,  the  scheme 
shown  in  B will  prove  valuable.  The  piece 
of  pipe  is  added  inside  the  “gas”  tank  and 
is  cut  to  a height  corresponding  to  a one- 
or  two-gallon  level  as  shown.  Thus, 
when  the  gasoline  supply  indicating  needle 
begins  to  flutter,  the  autoist  will  know 
that  invariably  his  gasoline  has  reached 
the  low  level. 

The  scheme  shown  at  C is  adaptable  to 
cars  having  no  gasoline  gage.  It  may  save 
a lot  of  wearisome  walking  along  dark 
roads  when  the  gasoline  happens  to  give 
out  at  an  unexpected  moment,  which, 
rest  assured,  happens  to  many  others  “be- 
sides those  in  love.” 

In  the  scheme  shown  at  C,  a pipe  feeds 
the  gasoline  thru  the  line  in  the  usual 
manner.  This  feed  pipe  should  be  fitted 
very  tightly  in  the  valve  member  in  the 
bottom  of  the  tank.  At  the  lower  end  of 
this  pipe  is  a tightly  fitted  shell,  pipe  or 
other  member,  which  can.  however,  be 
slid  up  and  down  with  a little  pressure. 

A wire  handle  is  soldered  or  otherwise 
attached  to  this  “slidable”  tube  and  is  ar- 
ranged to  come  directly  under  the  filling 
cap,  in  the  manner  shown.  Normally,  the 
slidable  tube  is  kept  in  its  lowest  position, 
covering  the  emergency  feed  holes  in  the 
upright  tube. 

Contributed  by 

NORMAN  B.  TAYLOR. 
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I $50.00  IN  PRIZES  I 

I Paid  for  “Motor  Hints.”  | 

I Most  of  our  readers  have  a car  of  their  | 
I own,  and  any  number  of  them  have  made  | 
I certain  improvements  on  that  car.  We  | 
I want  to  know  about  these  improvements,  i 
I What  we  want  are  PRACTICAL  ideas,  | 
I not  freak  stunts.  The  idea  should  be  | 
I simple  enough,  so  that  anyone  handy  with  | 
I tools  can  duplicate  it.  Note  that  the  idea  | 
I does  not  necessarily  have  to  be  electrical  | 
I in  any  way.  | 

I We  would  like  to  have  a photograph  of  | 
I the  stunt  showing  that  it  was  actually  | 
I tried,  but  this  is  not  absolutely  necessary  = 
I to  win  a prize.  A simple  sketch  will  do  | 
I showing  the  essential  parts,  etc.  1 

I We  will  pay  the  following  prizes  e^ch  | 
= month : | 


I FIRST  PRIZE $25.00  i 

i SECOND  PRIZE 15.00  | 

i THIRD  PRIZE 10.00  i 


I All  other  accepted  articles,  which  win  | 
I no  prizes,  will  be  paid  for  at  the  rate  of  | 
I . $2.00.  Articles  submitted  should  not  be  | 
I long  ones.  About  one  hundred  to  two  | 
I hundred  words  will  suffice.  Address  all  | 
I manuscripts  to  Editor,  “Motor  Hints,”  I 
I care  of  this  publication.  | 


NON-SLIPPING  FAN  BELT 
First  Prize  $25.00 

All  autoists  know  what  it  means  to  have 
the  fan  belt  fail  to  turn  the  fan.  In  some 
cases  it  results  in  ruining  the  engine. 

This  device  was  placed  on  a Ford  fan 
belt  which  was  so  loose  that  it  would 
jump  the  pulley.  The  tightener  here  de- 
scribed, held  the  belt  fast  to  the  center 
of  the  pulley — and  after  having  been  run 
continuously  for  18  hours,  it  was  still  as 
efficient  as  at  the  start. 

As  is  evident,  this  device  can  be  easily 


By  Attaching  Two  Brass  Clamps  to  a 
Leather  Fan  Belt,  Which  Clamps  Are  Con- 
nected by  a Stiff  Spring,  Mr.  Dc  R-’chemont 
Provides  for  Us  a Belt  That  Will  Not  Slip. 


applied  by  making  two  brass  or  iron- 
fasteners  with  hooks  to  clamp  over  the 
edges  of  the  belt — setting  the  clamps  with 
hooks  about  two  inches  farther  apart  than 
the  length  of  the  spring.  This  causes  a 
tension  on  the  belt  at  all  times  and  takes 
up  all  the  stretch  that  may  manifest  it- 
self in  the  belt.  Thus  it  prevents  the  belt 
from  slipping,  regardless  of  how  far  the 
belt  itself  may  stretch.  This  statement  is 
made  from  actual  and  thoro  tests. 

Contributed  by 

P.  H.  DE  ROCHEMONT. 


MOVABLE  HEADLIGHTS 
FOR  CAR 
Third  Prize  $10.00 


The  accompanying  sketches  show  how 
the  movable  headlight  system  can  be  ap- 
plied to  your  automobile.  Figure  “A” 


The  Third  Prize  Winner  Shows  How  to  Con- 
nect a Mechanical  Attachment  From  the  Steer- 
ing Gear  of  Your  Car  to  the  Two  Headlight 
Supports,  so  That  the  Headlights  Will  Swing 
in  the  Direction  in  Which  the  Car  is  Turning. 

shows  the  contrast  of  two  automobiles 
passing  each  other  on  a sharp  curve  of 
the  road.  The  one  with  stationary  head- 
lights, B,  does  not  throw  light  on  the  in- 
side of  the  road,  which  might  cause  an 
accident;  while  the  other  car,  C.  illumi- 
nates the  inside  of  the  road,  as  well  as  the 
outside  and  tends  to  eliminate  accidents 
while  driving  at  night.  As  the  front 
wheels  turn  the  lights  also  turn,  and  if 
the  car  is  running  straight  ahead  the  lights 
will  also  shine  in  that  direction. 

Figure  “D”  shows  the  parts  necessary 
for  the  construction  of  these  movable 
headlights,  and  “E”  shows  these  parts  as- 
sembled. Illustration  “F”  indicates  how 
the  steering  and  moving-light  system  is 
connected. 

Contributed  by 

FRANCIS  J.  LORENZ. 


TO  KEEP  THE  WINDSHIELD 
FROM  CLOUDING 

A very  good  method  to  keep  the  wind- 
shield from  clouding  is  to  rub  a half  and 
half  mi.xture  of  kerosene  and  glycerine  on 
the  clouded  surface  of  the  glass.  A small 
bottle  of  this  mixture  tightly  corked  and 
put  in  a half-pound  baking  powder  can 
with  some  waste  for  packing.  Carry  this 
along  in  the  car  anc  when  it  begins  to  rain 
pour  a little  of  the  mixture  on  the  waste, 
and  rub  over  the  clamp  or  wet  portion  of 
the  glass.  The  mixture  causes  the  water 
to  spread  over  the  glass  and  not  in  little 
drops,  which  are  hard  to  see  thru. 
Contributed  by  ROY  R.  BARNES. 
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A Soiled  Clothes  Cabinet 

Avery  useful  soiled  clothes  cabi- 
net and  stand  which  can  be  used 
in  the  modern  utilitarian  and  deco- 
rative fashion,  is  here  shown.  It  is 
easily  made,  being  fastened  and  put 
together  with  screws.  The  height  is  32" 
with  a 12"  square  bottom,  and  it  can  be 
made  as  shown  or  without  these  decora- 
tive features.  A slanting  front  will  be  ad- 
visable for  the  purpose  of  keeping  the 
door  closed.  Any  kind  of  lumber  can 
be  used.  The  fastening  screws  are 
with  button  heads.  All  the  cleats  will 
hold  better  if  held  with  screws  as  indi- 
cated, the  cleats  being  54"  thick  with 
screws  l"x3/16"  in  size. 

Ebony  finish,  or  mahogany  stain  with 
hard  oil  finish  is  a good  treatment  for 
this  article  of  furniture. 

Window  Sewing  Cabinet 

The  device  shown  at  the  top  of  the  next 
column  consists  of  a frame  fitting  the  inside 
of  a window  and  four  drawers  to  contain 
sewing,  knitting,  embroidery  or  other 
similar  materials.  The  frame  also  serves 


An  Ideal  Quick  Acting  and  Neat  Container 
for  Soiled  Clothes  Is  Shown  in  the  Accompany- 
ing Illustration.  This  Cabinet,  Which  Has  a 
Door  Hinged  at  the  Bottom  and  Acting  in  a 
Self-Closing  Manner,  Especially  When  Aided  by 
a Spring,  May  Be  Constructed  With  Any  Thick- 
ness of  Wood  Which  the  Builder  May  Have 
Available.  The  Author  Suggests  the  Use  of 
Wood,  but  the  Cabinet  Will  Serve  Its  Purpose 
Just  as  Well  if  the  Sides,  Back  and  Door  Are 
Made  From  Yu"  Stock. 

the  part  of  wind  shield  when  the  window 
sash  is  partly  raised.  It  is  made  of  eight 
pieces  (seven  of  them  lumber,  one 
lumber)  nailed  together  so  as  to  form  a 
top,  bottom,  back  and  four  openings  for 
the  drawers.  Each  drawer  is  made  by  first 
nailing  together  the  sides,  to  which  a bot- 
tom is  fitted  and  nailed  in  place.  Then  a 
front  piece  of  thicker  wood  is  fastened 
with  screws  put  in  from  the  inside  of  the 
drawer  as  indicated — using  kt"  lumber 
for  the  frame,  3/16"  for  the  bottom  and 
Yf,"  for  the  front.  Brass  screw  knobs  are 
used  for  pulls,  these  screwing  in  at  the 
front. 

As  a suggestion  for  an  orderly  dispo- 
sition of  sewing  materials,  etc.,  we  show 
how  spools  of  thread,  darning  cotton  and 
the  like  may  be  strung  on  wire  rods  and 
then  held  in  slots  made  in  extra  wooden 
pieces  on  the  inside  of  one  or  more  of  the 
drawers.  The  thread  or  cotton  can  be 


unwound  from  the  spindles  thus  made 
without  removing  them  from  the  drawer ; 
thus,  a whole  spool  can  be  exhausted,  as 


Here  Is  a Very  Useful  Window  Sewing  Cabinet 
Which  the  Home  Mechanic  Can  Build  From 
Odd  Pieces  of  Wood.  The  Knobs  for  the 
Drawers  Can  Be  Purchased  in  Any  Hardware 
Store  Very  Cheaply  and  the  Drawers  Them- 
selves May  Often  Be  Purchased  in  the  Form 
of  Small  Boxes,  Cut  Down  Afterward  to  the 
Required  Size.  A Valuable  Feature  of  the 
Design  Here  Suggested  Is  the  Racks  on  Which 
the  Thread  Spools  Are  Supported,  and  Enabling 
the  Seamstress  to  Unreel  Any  Desired  Color  or 
Grade  of  Thread  from  a Spool  Without  Moving 
It  From  the  Rack. 

in  crocheting,  without  taking  the  spool 
from  the  rod,  or  the  drawer  from  the 
frame,  the  latter  being  for  the-  time  only 
part  way  open. 

Tabouret,  Table  or  Foot  Stool 

A very  easy  way  to  make  a tabouret, 
window  table  or  even  a durable  foot  stool 
is  shown  below.  When  these  articles 
are  made  from  the  same  sized  top  and 
bottom  pieces,  the  difference  in  each  being 
a question  of  length  of  legs,  it  is  desirable 
to  saw  out  all  three  tops  and  all  three 
bottoms  in  two  operations,  each  group 
being  tacked  together  with  long  nails 
driven  thru  the  wood  in  the  corner  parts 
that  are  to  be  removed. 


The  Illustration  Herewith  Shows  a Design 
Capable  of  Being  Changed,  So  as  to  Provide 
a Tabouret,  Table  or  Foot  Stool,  Depending 
Upon  the  Length  of  the  Legs.  If  a Table  Is 
to  Be  Made  on  This  Design,  the  Shelf  and 
Top  Should  of  Course  Be  Fairly  Heavy,  at  Least 
inch  stock.  The  Finish  Can  Very  Well  Be 
Mission  Stain,  Rubbed  Down  With  Oil  or  Wax, 
or  the  Stained  Wood  Can  Be  Varnished  if  the 
Builder  So  Elects. 


A band  or  jig  saw  should  be  used,  fol- 
lowing pencil  lines  ruled  on  the  upper 
piece  of  each  group.  These  pieces  should 
be  12"  square  at  least,  and  to  1)4" 

thick.  The  legs  should  be  square  with 
sides  and  flush  with  the  top  and  bot- 
tom pieces,  31"  long  for  table,  16"  for 
tabouret  and  7"  for  foot  stool. 

The  screws  (3"xY")  are  put  in  as 
indicated.  Mahogany  stain  with  hard-oil 
finish  will  give  the  mission  effect,  best 
suited  to  pieces  of  furniture  of  this  char- 
acter. 

Photograph  Frame 

To  make  a photograph  frame  that  will 
stay  put,  and  one  that  will  have  a smooth, 
solid  appearance  and  will  be  easy  to  put 
together,  is  an  ambition  prevalent  with  a 
very  large  number  of  people  at  the  end 
of  every  summer  season. 

Here  is  a scheme  that  will  satisfy  this 
desire  in  the  form  of  a frame  for  the 
favorite  snap-shots  obtained  in  the  moun- 
tains or  at  the  seashore.  The  plans  are 


A New  and  Attractive  Way  in  Which  to  Frame 
Pictures,  and  Providing  at  the  Same  Time  a 
Simple  Support  at  the  Rear  of  the  Picture, 
The  Manner  of  Making  the  Frame  Is  Similar 
to  That  Used  in  the  Passe-partout  Process  in 
Which  the  Glass  Is  Almost  Entirely  Covered 
by  Cardboard  Back  and  Front  Pieces,  Which 
Are  All  in  Turn  Covered  With  Paper,  Cretonne, 
Silk  or  Velvet.  Leather  Also  Makes  a Rich  and 
Desirable  Covering  for  a Small  Picture  Frame 
of  This  Type,  and  May  Be  Decorated  Either 
With  Burned  Figures  by  Pyrography  or  Else 
Painted  With  Colors. 

equally  applicable  to  any  size  or  any  shape 
of  photo — the  choice  being  with  the  maker. 

The  frame  employs  a kind  of  passe- 
partout process  in  which  the  glass  is  al- 
most entirely  covered  by  a thick  card- 
board back  and  front  piece  which  are  all 
in  turn  covered  with  an  ornamental  paper, 
cretonne,  silk  or  velvet. 

The  figures  at  the  bottom  of  the  figure 
show  the  cardboard  parts,  the  glass,  back 
and  front  pieces,  being  one  size.  The  edge 
view  at  the  left  shows  these  parts  in 
place,  while  the  section  of  the  back  (at 
the  right)  illustrates  how  tlie  outer  finish 
is  first  glued  round  the  front  opening,  as 
well  as  the  method  of  gluing  at  the  back 
when  brought  round  the  glass  and  card- 
board. This  view  also  shows  the  position 
of  the  cloth  backing  and  the  cardboard 
stand  which  is  glued  to  the  backing  as 
shown. 
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The  meter  readers  of  the  average 
operating  supply  company  are  paid 
less  as  a general  rule  than  the  other 
employes.  There  are  several  reasons 
ij  why  this  is  so.  In  the  first  place, 
the  work  is  light  and  women  can  compete 
with  men ; second,  skilled  labor  is  not  re- 


F/G.  /.  Reading 4989 kw.-hrs. 


To  Read  the  Meter  Shown  Above,  Write  Down 
the  Figures  Indicated  by  the  Dial  Hands  in 
Order,  from  Left  to  Right  as  Follows:  4-9-S-9, 
or  the  Reading  is  4,989  Kilowatt  Hours.  But 
Meter  Hands  Are  Sometimes  Misplaced  the  Same 
as  Clock  Hands,  as  Shown  in  Fig.  2 Below,  and 
this  Phase  of  the  Subject  Is  Carefully  Discust 
in  This  Article. 


FIG.  2 


quired;  third,  the  work  is  easily  learned 
by  any  person  of  ordinary  intelligence. 
The  class  of  help  obtainable  under  these 
conditions  is,  generally  speaking,  untrained, 
inexperienced,  not  very  conscientious,  not 
very  accurate  and  temporary.  Public  Util- 
ity Commissions  have  found,  after  careful 
investigation  that  the  average  householder 
is  justified  as  a rule  in  kicking  about  his 
bill.  Most  operating  concerns  maintain  a 
good-sized  adjustment  bureau  for  their  cus- 
tomers. 


FIG.  3.  Reading 8889 kw.-hrs. 


Two  Very  Interesting  Problems  in  Reading  Meter 
Dials.  10-100-1000,  Etc.,  Over  a Dial  Indicates 
the  Value  of  One  Complete  Revolution  of  the 
Dial  Hand. 


FIG.  4.  Reading 9$S900 
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Because  of  this  unfortunate  condition  of 
affairs  it  is  highly  important  that  the  house- 
holder should  learn  how  to  read  the  watt- 
hour  meter. 

To  the  average  housewife,  a watt-hour 
meter  is  somewhat  of  a mystery ; it  is  a thing 
she  has  a wholesome  respect  for,  and  per- 
haps fears  as  well ; and  accordingly  she 
holds  aloof  from  it.  She  is  not  at  all  anxious 
to  get  another  shock,  such  as  she  experi- 
enced some  little  time  ago  perhaps  from  the 
electric  washing-machine,  or  possibly  from 
the  bathroom  fixture. 

However,  the  meter  will  not  give  any 
one  a shock  ordinarily,  unless  the  cover  is 
removed.  Neither  is  the  principle  on  which 
it  operates  so  very  mysterious.  In  reality 
it  is  nothing  but  a little  motor  with  a clock 
mechanism  connected  to  the  motor  shaft. 
Now,  any  adult  person  can  read  the  time 
by  the  clock.  It  is  just  as  easy  but  per- 
haps not  quite  as  simple  to  read  a watt- 
hour  meter.  You  would  not  want  it  known 
that  you  could  not  tell  the  time  of  day  by 
the  clock ; you  ought  to  be  able  to  read 
just  as  readily  your  electric  meter  and  other 
meters  that  may  be  in  your  house. 

There  are  a large  number  of  watt-hour 
meters  of  different  shape,  size,  appearance, 
etc.,  but  the  majority  of  them  have  four 
dials  as  shown  in  Fig.  1.  The  dial  on  the 
right  reads  in  units ; the  next  one  over  to 
the  left  reads  in  tens;  the  third  one  over 
reads  in  hundreds ; and  the  one  on  the  left 
reads  in  thousands.  When  the  hand  of  the 
dial  on  the  right  makes  one  complete  revo- 
lution, it  passes  over  10  unit  divisions  and 
is  at  zero  again.  As  it  reaches  0,  the  sec- 
ond dial  moves  up  one  division,  and  the 
register  now  reads  1 ten,  or  10  units.  Con- 
sider now  the  second  dial.  Suppose  it 
makes  one  complete  revolution.  it  has 
covered  ten  10s  or  100  unit  divisions,  and 
the  third  dial  moves  up  one  division  of  the 
hundreds  scale  equal  to  100  unit  divisions. 
A complete  revolution  of  the  third  dial 
hand  from  the  right  will  move  the  hand  of 
the  fourth  dial  up  one  division  and  regis- 
ter 1,000  unit  divisions.  To  read  the  meter 
shown  in  Fig.  1,  write  down  the  figures 
indicated  by  the  dial  hands  in  order  from 
left  to  right  as  follows ; 4 — 9 — 8—9,  or 
4,989  unit  divisions.  Since  the  kilowatt- 
hour  is  the  unit  indicated  by  the  register, 
the  meter  reading  is  4,989  kilowatt-hours. 


Sources  of  Error 

Do  not  take  it  for  granted  that  the  figure 
nearest  to  the  dial  hand  is  always  the  right 
reading  of  the  dial.  In  reading  a clock,  for 
example,  you  would  not  read  the  hour  as 
9 o’clock  if  the  minute  hand  was  on  V as 
shown  in  Fig.  2,  even  if  the  hour  hand  is 
nearest  to  IX.  So,  in  Fig.  1,  altho  the  left- 
hand  dial  indicator  corresponding  to  the 
hour  hand  of  the  clock,  is  nearest  to  5,  you 
must  first  look  at  the  next  dial  to  the  right 
(corresponding  to  the  minute  hand)  and 
see  if  it  has  passed  0.  It  hasn’t,  hence, 
your  left-hand  dial  reading  is  4 instead  of 
5 to  which  it  apparently  points.  In  gen- 
eral, then,  if  the  hand  of  the  next  lower 
dial  has  just  completed  a revolution,  the 
hand  of  the  higher  dial  has  past  the  figure; 
but,  if  the  hand  of  the  next  lower  dial  has 
not  completed  a revolution,  the  hand  of 
the  higher  dial  should  be  read  as  having 
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not  reached  that  figure,  even  tho  it  points 
toward  that  figure. 

Another  precaution  which  should  be 
taken  in  reading  meters  is  to  always  check 
the  reading.  The  hands  on  adjacent  dials 
revolve  in  opposite  direction,  and  it  is 
quite  easy  to  mistake  the  direction  of  rota- 
tion of  the  dial  hand  and  get  a v>/rong  read- 


F/G.G  Reading Sj9i8,!00 


The  Latest  Practise  Is  to  Leave  off  All  Dial 
Markings  as  in  Fig.  5.  Fig.  6 Shows  a Typical 
Case  of  a Misplaced  Hand  in  the  Second  Dial 
from  the  Right,  this  Dial  Reading  8 and  Not  7, 
as  Might  Be  Supposed. 

ing.  In  Fig.  1,  for  instance,  the  dial  on  the 
right  rotates  clockwise;  the  dial  next  to  it 
rotates  counter-clockwise,  etc.  In  making  a 
check  reading  it  is  better  to  start  with  the 
right-hand  dial  and  read  from  right  to 
left,  setting  the  figures  down  9894,  which, 
when  read  backwards,  4,989,  should  check 
with  the  first  reading. 

Different  types  of  meters  may  have  dif- 
ferent markings  of  dial  values.  Is  or  10s, 
etc.,  over  a dial  as  in  Fig.  1,  indicates  the 
value  of  each  division  of  the  dial.  10,  100, 
1000,  etc.,  over  a dial,  as  in  Fig.  3,  indicates 
the  value  of  one  complete  revolution  of  the 
dial  hand.  Some  types  may  have  five  dials, 
{Continued  on  page  1144) 


F/0.7  Reading  8889 


Figs.  7 and  8 Illustrate  Two  More  Cases  of  Mis- 
placed Hands,  Which  Will  Give  the  Reader  Good 
Practise  in  Mastering  the  Reading  of  His  Electric 
Light  or  Power  Meters. 


FIG.  8.  Reading 9499 


of  U . S.  Naval  Observatory 


IF  any  source  of  light  be  placed  be- 
tween the  poles  of  a strong  electro- 
magnet and  the  emitted  light  be 
analyzed  by  an  interference  spectro- 
meter, it  will  be  noted  that  the  spec- 
tral lines  emitted  by  the  source  are  split 
up  into  two  or  more  components,  differing 
in  the  polarization  of  their  light  waves. 
This  is  called  the  Zeeman  effect.  It  is 
not  too  much  to  say  that  all  that  is  known 
of  the  nature  and  intensity  of  the  general 
magnetic  field  of  the  sun  and  of  the  spe- 
cial magnetic  field  existent  in  sunspots  has 
been  found  out  thru  observations  of  the 
Zeeman  effect  when  present  in  certain 
lines  of  the  solar  spectrum.  This  appears 
so  far  to  be  the  one  and  only  method 
available  for  the  detection  and  measure- 
ment of  magnetism  in  the  sun  and  a most 
valuable  agent  it  has  proved  to  be  at  the 
Mt.  Wilson  Solar  Observatory,  where  in 
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servatory  is  used  for  these  observations 
of  solar  magnetism.  A coelostat  mounted 
at  the  summit  of  the  tower  reflects  a 
beam  of  light  from  the  sun  to  a second 
mirror  from  which  it  is  reflected  ver- 
tically downward  to  an  objective  of  150 
ft.  focal  length  which  forms  an  image 
of  the  sun  about  16>2  inches  in  diameter 
in  the  observing  room  at  the  foot  of  the 
tower.  This  image  falls  upon  the  slit  of 
a spectrograph  at  a height  of  three  feet 
above  the  floor  and  passing  thru  the  slit 
the  light  descends  to  a collimating  lens 
of  seventy-five  feet  focal  length  which  is 
mounted  near  the  bottom  of  a well  about 
eighty  feet  deep  which  has  been  e.xcavated 


used  in  connection  with  the  Nicol  and  ad- 
justed above  it. 

This,  then,  is  the  essential  equipment  for 
observation  of  solar  magnetism  and  with 
it  photographic  observations  of  magnetic 
fields  in  sun-spots  or  other  portions  of 
the  solar  surface  are  made  on  practically 
every  clear  day  at  Mt.  Wilson. 

The  plates  are  later  measured  and  re- 
duced and  the  results  of  the  observations 
follow  from  the  mathematical  reductions 
which  frequently  involve  long  and  com- 
plicated solutions. 

The  Zeeman  effect  may  be  evidenced 
simply  as  a widening  or  a doubling  of 
normal  spectral  lines  or  a splitting  up  of 
a line  into  three  or  more  components. 
The  usual  form  in  which  it  is  observed  is 
that  of  the  Zeeman  triplet,  consisting  of 
a central  line  called  the  p-component,  in 
the  normal  position  of  the  spectral  line. 


■ III 

This  Diagram 
Shows  the 
Position  o f 
the  S u n*s 
Magnetic  Axis, 
the  Distribu- 
tion of  Lines  of 
Force  Outlined 
b y Coronal 
Streamers  and 
the  Distribu- 
tion and  Po- 
larity of  Sun 
Spots  Before 
and  After  the 
Last  Sun  Spot 
Minimum.  Di- 
re c t i o n in 
Which  Sun 
Spots  Pass 
Across  the 
Solar  Disc  In- 
dicated b y 
Arrow.  Polar- 
i t y of  Sun 
Spot  Groups 
in  the  Two 
Solar  Hemis- 
pheres Before 
Last  Sun  Spot 
Minimum  Is 
Shown  to  the 
East  of  the 
Axis  of  Rota- 
tion ; the  Po- 
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MIMiMUM 


SUN  SPOT 
ZONE 
+45‘’tO  -45 


1 a r i t y of 
Groups  Since 
the  Last  Sun 
Spot  Mini- 
mum Is 
Shown  to  the 
West  of  the 
Axis,  V,  In- 
dicating That 
the  Violet 
Component  of 
a Zeeman 
Triplet  Is 
Transmitted  by 
the  Nicol, 
When  Obser- 
vations Are 
Made  Along 
the  Lines  of 
Force  and  R. 
That  the  Red 
Component  Is 
T ransmitted. 
The  Minus 
Sign  Indicates 
That  the  Po- 
larity Corre- 
sponds  to 
That  of  the 
North  Mag- 
netic Pole  of 
the  Earth  and 
Positive  Sign 
to  the  South 
Magnetic  Pole. 
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recent  years  almost  daily  observations  of 
the  sun’s  general  magnetic  field  or  of  spe- 
cial magnetic  fields  existing  in  sun-spot 
regions  have  been  carried  on  with  great 
success. 

Since  the  Zeeman  effect  is  of  such  sup- 
erlative value  in  detecting  and  measuring 
solar  magnetism  we  will  consider  briefly, 
how  these  observations  are  made  at  the 
Mt.  Wilson  Observatory,  how  the  direc- 
tion and  intensity  of  the  lines  of  force  of 
any  solar  magnetic  field  are  determined, 
;ind  what  conclusions  have  been  formed  up 
to  the  present  time  in  regard  to  the  nature 
and  intensity  of  the  sun’s  general  field 
and  of  the  intense  magnetic  fields  found 
in  sun-spots. 

At  Mt.  Wilson  observations  of  solar 
magnetism  are  being  made  continuously. 
This  is  one  of  the  many  fields  of  research 
that  is  being  thoroly  explored  at  this 
great  observatory  devoted  primarily  to 
solar  research. 

I'he  150  ft.  tower  telescope  of  the  ob- 


beneath  the  tower.  Here  exists  the  even 
temperature  and  undisturbed  condition  of 
the  atmosphere  so  vital  to  solar  research 
of  this  nature. 

Beneath  this  lens  is  a large  Michelson 
grating  of  very  high  resolving  power 
(622  lines  to  the  millimeter).  After  fall- 
ing on  this  grating  the  light  returns  thru 
the  collimating  lens  which  now  acts  as  a 
camera  objective  and  forms  an  image  of 
the  solar  spectrum  on  a plate  mounted  be- 
side the  slit  of  the  spectrograph.  In  one 
exposure  a portion  of  the  spectrum  one 
meter  long  can  be  photographed. 

The  polarizing  apparatus  which  plays 
such  a vital  part  in  all  magnetic  observa- 
tions consists  of  a Nicol  prism  built  in 
four  sections  with  a total  length  of  130 
mm.  and  a thickness  of  8 mm.  mounted 
just  above  the  slit  of  the  spectrograph  in 
a stationary  position. 

The  effect  of  rotating  the  Nicol  is 
brought  about  by  means  of  half-wave  or 
quarter-wave  plates,  single  or  compound, 
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and  two  outer  lines  called  the  n-compon- 
ents,  or  the  red  and  violet  components, 
symmetrically  placed  on  either  side  of 
the  central  component. 

When  viewed  along  ' the  lines  of  force 
of  a magnetic  field,  the  central  component 
of  a Zeeman  triplet  is  absent  (compon- 
ents of  vibration  parallel  to  the  field  pro- 
duce no  radiation,  since  a magnetic  field 
has  no  effect  on  a charged  particle  mov- 
ing parallel  to  the  lines  of  force).  The 
two  outer  components,  however,  are  pres- 
ent with  equal  intensity  and  are  circu- 
larly polarized  in  opposite  directions.  See 
Fig.  1.  They  may  be  regarded  as  due  to 
charged  particles  rotating  in  circles  of 
equal  radius,  and  in  opposite  directions 
at  right  angles  to  the  lines  of  force.  By 
means  of  the  Nicol  prism  and  a quarter- 
wave  plate  mounted  over  the  slit  of  the 
spectrograph  it  is  possible  to  cut  off 
either  outer  component  and  if  the  appar- 
atus has  been  so  adjusted  as  to  extinguish 
one  component  a reversal  of  current  will 
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In  the  Illustration  Above,  the  Direct  Effect  of  Sun  Spots  and  Prominences  Upon  the  Earth  are  Clearly  Shown  by  the  Dotted  Lines,  Each  in  the 
Path  Taken  by  the  Intensified  Streams  of  Electrons  and  Ether  Particles.  Close  Observation  by  Astronomers  Has  Shown  That  Whenever  There 
are  Noticeable  Solar  Prominences  or  Spots  on  the  Sun,  the  Weather  as  Well  as  the  Electrical  and  Magnetic  Conditions  of  Our  Earth  are  Changed 
or  Varied.  Coincident  With  Sun  Spots  or  Solar  Prominences,  We  Invariably  Experience  Magnetic  Storms  on  the  Earth;  Thus  Magnetic  Storms 
are  Thought  to  be  Changes  in  the  Strength  of  the  Earth’s  Magnetic  Field  Caused  by  the  Intensified  Streams  of  Electrons  Shot  Out  From  Its  Spots 
by  Any  Unusual  Activity  of  the  Sun.  The  Auroral  Displays  at  the  Poles  Also  are  Now  Thought  to  be  Due,  in  Great  Part  at  Least,  to  These  Effects, 


cause  this  component  to 
reappear  and  the  other  to 
be  extinguished.  Here 
then  is  a means  of  deter- 
mining the  polarity  of  the 
magnetic  field  when  ob- 
served along  the  lines  of 
force.  If  the  particles  in 
the  region  observed  are 
carrying  a positive  charge 
the  component  of  greater 
wave  length,  the  red  com- 
ponent of  the  Zeeman  trip- 
let, will  be  circularly 
polarized  in  a clockwise 
direction ; if  the  particles 
are  carrying  a negative 
charge  the  red  component 
will  be  circularly  polarized 
in  a counter-clockwise  di- 
rection (as  viewed  along 
the  positive  direction  of 
the  lines  of  force  of  the 
magnetic  field ) . Evidently 
all  one  needs  to  observe  is 
which  component  is  extin- 
guished for  a definite  posi- 
tion of  the  Nicol  and 
cfuarter-wave  plate  to  de- 
termine the  polarity  of  the 
magnetic  field. 

If  viewed  at  right  angles 
to  the  lines  of  force  the 
p-component  is  present  and 
plane  polarized,  and  its 
intensity  is  twice  that  of 
the  two  outer  components 
which  are  also  present  and 
plane  polarized  but  in  a 
direction  at  right  angles  to 
the  plane  of  polarisation 
of  the  central  component, 
since  in  this  position  their 
circular  rotations  are 
viewed  end  on. 

If  then  the  three  compo- 
nents of  a Zeeman  triplet 
are  present  and  the  central 
component  is  twice  as  in- 
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spectroscope  slit 

GROUND  LEVEL- 


COELOSTAT 
EXACT  RELATIVE  POSITIONS  oA 
MIRRORS  NOT  GIVEN  / 


NICOL  PRISM  MOUNTED  JU5T 
ABOVE  SLIT  AND  SURMOUNT- 
ED BY  QUARTER  WAVE  PLATE 


tense  as  the  two  outer 
components,  the  observer 
knows  that  his  line  of 
sight  is  at  right  angles  to 


mini 

This  Sectional  View  of  the 
Huge  150-foot  Tower  Tele- 
scope Erected  at  Mount  Wil- 
son, Cal.,  Gives  a Clear  Idea 
of  the  Startling  Dimensions 
of  This  Wonderful  Instru- 
ment Created  by  Man  and 
Used  Particularly  for  Study- 
ing the  Electrical  and  Mag- 
netic Conditions  of  the  Sun. 
By  Means  of  a Specially 
Timed  and  Accurately  Rotated 
Set  of  Mirrors  at  the  Top  of 
the  Telescope  Tower,  the 
Sun’s  Image  Is  Constantly 
Reflected  Downward  Uport 
the  Spectroscope  Disc  and 
Slit  on  a Level  With  the 
Ground  Floor.  Any  Part  of 
the  Sun’s  Image  Can  be  Fo- 
cust  Thru  the  Nicol  Down 
Thru  the  Narrow  Slit  and  the 
Solar  Beam  Passing  Thru  the 
Slit  Is  Focust  Thru  the  Six- 
Inch  Lens  at  the  Bottom  of 
an  80-foot  Well  on  to  the 
Diffraction  Grating.  The 
Rays  of  Light  Reflected  From 
This  Grating,  Pass  Back  Thru 
the  Lens  and  Come  to  a Fo- 
cus at  the  Plateholders  on 
Either  Side  of  the  Slit  at  the 
Ground  Level,  Where  the 
Images  of  the  Reflecting  Spec- 
trum Rays  are  Photographed, 
and  Thus  Recorded  for  Fur- 
ther Careful  Study  and  Re- 
search. The  Magnetic 
Changes  and  Polarities  on  the 
Sun,  and  Particularly  in  Sun 
Spot  Regions,  are  Analyzed 
by  Means  of  the  Zeeman  Ef- 
fect, Well  Known  to  Students 
of  Physics  and  Electro-Mag- 
netism, 


the  lines  of  force  of  the 
magnetic  field. 

For  intermediate  posi- 
tions it  is  possible  to  de- 
termine the  polarity  up  to 

(Continued  on  page  1124) 
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The  accompanying  photo  will  make  the 
idea  clear,  and  the  specifications  are 
as  follows:  The  110-V.  A.  C.  motor 
running  at  1,750  R.P.M.  is  connected  with 
a silent  chain  to  a (second-hand)  automo- 


bile lighting  generator,  ratio  1 to  1.4  which 
reduces  the  generator  speed  to  1,250  R.P.M. 
The  output  of  the  generator  at  that  speed 
is  about  12  amperes  at  8 volts.  A cut-out 
is  placed  in  the  A.C.  line  to  prevent  the  bat- 


To Make  a Battery  Charging  Set  Like  the  One  Shown,  Procure  an  8-VoU  Dynamo,  Delivering 
About  10  to  12  Amperes,  and  Arrange  to  Drive  It  With  a Belt  or  Chain  by  Means  of  a 110-Volt 

A.C.  or  D.C.  Motor. 


tery  from  discharging  thru  the  generator 
in  case  the  A.C.  motor  should  stop,  and 
also  an  ammeter  to  indicate  the  rate  at 
which  the  battery  is  being  charged.  Any 
cut-out  can  be  used  as  the  speed  of  the 
generator  is  constant  and  there  is  no  need 
of  a control  in  its  field  circuit.  The  two 
charging  clips  are  attached  to  the  binding 
posts,  which  in  the  illustration  carry  a mini- 
ature lamp  and  which  should  be  marked 
plainly  positive  and  negative. 

In  case  of  doubt  as  to  which  terminal  of 
the  battery  is  positive,  simply  connect  up  the 
clips  without  starting  the  generator,  press 
the  points  of  the  cut-out  together  for  an 
instant  and  watch  the  ammeter  needle,  if  it 
shows  discharge  the  connection  is  correct, 
should  it  show  charge,  reverse  the  charging 
clips  on  the  battery.  The  capacity  of  this 
set  is  sufficient  to  charge  any  ordinary  6 
volt  battery ; I have  in  fact  put  on  as  many 
as  three  of  them  in  parallel  with  satisfac- 
tor}'  results.  For  the  drive  I consider  the 
silent  chain  the  best,  tho  either  a round  or 
flat  belt  can  be  used  with  suitable  pulleys. 
The  driving  motor  does  not  necessarily  have 
to  be  H.P. ; yg  H.P.  being  sufficient  to 
drive  most  of  the  generators.  The  working 
speed  varies  with  the  different  makes,  some 
of  them  going  as  high  as  2,000  R.P.M. 

The  cost  is  not  prohibitive  as  one  can 
purchase  all  the  parts  in  the  second-hand 
shops,  an  automobile  wrecking  shop  being 
the  best.  My  whole  set  cost  $8.75  not  in- 
cluding the  motor,  which  I also  use  to  run 
my  small  lathe  and  grinder. 
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Herewith  are  some  drawings  of  a 
pump  jack  for  use  with  an  electric 
motor  which  was  made  from  parts 
of  an  old  cream  separator ; in  most  in- 
stances this  will  work  the  pump  slowly 
enough  without  the  necessity  of  a counter- 
shaft. A jack  of  this  sort  has  been  in 
use  for  some  time,  pumping  water  for  about 
fifty  head  of  live-stock. 

The  frame  “F”  is  made  of  four  pieces 
of  4"x4"  timbers  bolted  together  at  the 
corners.  A plank  “M.  B.”  is  used  as  the 
motor  base  and  is  fastened  firmly  in  front 
of  one  of  the  cross-pieces.  The  bearings 
are  of  babbit  metal  and  cast  in  the  ends 
of  pipes  P.  P.,  which  are  fastened  to  the 
frame  with  iron  clamps.  The  pipe  for  the 
main  gears  should  be  long  enough  to  pro- 
ject two  or  three  inches  past  the  frame  so 
that  a box  covered  with  tin  or  other  water- 
proof material  may  be  placed  over  the  jack, 
to  protect  both  motor  and  belt  from  rain. 

A shaft  for  the  large  gear  long  enough 
to  reach  2 inches  beyond  the  pipe  may  be 
obtained  from  almost  any  dealer  in  ma- 
chinery supplies.  The  pipe  for  the  small 
gear  and  shaft  (vrliich  are  usually  made 
in  one  piece)  must  be  rather  small  so  as 
to  allow  for  attaching  to  it  a pulley,  made 
up  of  several  thicknesses  of  thin  boards 
screwed  together.  These  boards  are  cut 
round  and  bolted  together  solidly,  care 
being  taken  to  make  the  grain  of  the  wood 


Home-Made  Pump  Jack  Driven  by  an  Electric 
Motor.  The  Parts  Are  Made  from  Wood  and 
Iron  Pipe. 


run  in  different  directions.  The  pulley  thus 
formed  is  then  bolted  to  the  side  of  a 
worm-gear  found  on  all  cream  separators. 

The  crank  is  made  of  a block  of  hard- 
wood with  a hole  bored  in  one  end,  large 
enough  for  it  to  slip  freely  over  the  end 
of  the  long  shaft.  The  end  of  the  wooden 
block  is  then  split  with  a saw  and  the  crank 
is  fastened  to  the  shaft  by  clamping  its 
jaws  together  with  two  bolts.  A hole  Vis" 
smaller  than  the  diameter  of  the  bolt  to  be 
used  for  attaching  the  connecting  bar  is 
bored  in  the  other  end  of  the  crank  shaft 
and  the  bolt  is  put  in  place  and  secured 
with  a lock  nut.  The  length  of  stroke  of 
the  pump  is  regulated  by  the  position  of 
the  upright  on  which  the  walking-beam 
works. 

If  this  jack  is  properly  enclosed  to  pro- 
tect the  motor,  belt,  and  gears  from  rain 
or  ice,  it  is  always  read}'  in  any  weather. 

If  desired  instead  of  attaching  the  walk- 
ing beam  rigidly  to  the  pump,  a bolt  may  be 
inserted  into  the  handle  of  the  pump  and  a 
slot  cut  into  the  walking  beam  so  as  to 
enable  the  beam  to  be  placed  in  position 
with  the  bolt.  This  allows  for  a certain 
freedom  of  motion  at  the  pump  handle  and 
such  accurate  figuring  as  in  the  first  case  is 
not  necessary.  The  pump,  nevertheless,  will 
move  up  and  down  with  each  motion  of  the 
walking  beam.  All  bearings  should  be  kept 
constantly  lubricated. 
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PHOTOS 
taken  with 
the  micro- 
scope are 
dependable 
and  m ore  exact 
than  drawings  and 
are  much  superior 
to  them  if  they  are 
taken  in  the  correct 
way.  A peculiar 
thing  in  this 
brandi  of  pho- 
t o g r a p hy  is,  X> 
thatphcto- 
graphic  objec-  ' 


round-  bottomed 
flask  commonly 
used  in  chemical 
laboratories.  It  is 
made  from  thin 
glass ; has  a nearly 
spherical  body 
a n d a long,  nar- 
r o w neck.  T h e 
flask  is  nearly 
filled  with  water  so 
as  to  leave  about 
half  an  inch  of 
§ the  neck  filled 

5 with  air.  Cork 

the  flask;  place 


Sfomaia  of  Iris  ..  ^ 'Pollen  of  P/nus^^Pl 

{ The  Making  of  Microphotographs  by  the  Amateur  is  Not  as 

(Difficult  as  It  Might  Seem.  The  Arrangement  of  the  Apparatus  | 

Necessary  for  Carrying  on  This  Work  is  Shown  Above.  The  '■  - n' 

Light  from  an  Incandescent  or  Other  Lamp  is  Focused  by  the  %'Pnr'/)r\r>  n'f 

Condensing  Lens  (an  Ordinary  Reading  Glass  Will  Do)  LtUU  Ul  y/ 

Upon  the  Object,  Which  is  Placed  on  the  Stage  of  the  Micro-  > d 

scope.  A Camera  With  a Long  Bellows  is  Preferable  for 

This  Work. 


tives  of  any  description  are  not  used. 
All  that  is  necessary  is  a good  serviceable 
microscope,  a camera  bo.x  with  bellows  ex- 
tension of  adequate  length,  with  its  ground 
glass,  and  a plate  holder.  All  this  is  shown 
in  the  cut.  Upon  the  photographic  table 
there  is  an  ordinary  camera  havin'g  a double 
or  triple  bellows  e.xtension,  firmly  fastened 
to  a table,  along  with  the  microscope  and 
electric  light. 

Unscrew  the  lens  of  the  camera,  or  take 
out  the  lens  board.  Make  a similar  board 
with  a small  hole  about  three-fourths  of  an 
inch  in  diameter.  Take  a short  strip  of 
light-tight  cloth,  roll  into  a cylinder  which 
is  just  large  enough  to  slip  easily  over  the 
microscopic  eye-piece,  and  let  it  be  sewn 
together.  This  cylinder,  which  should  be 
about  three  inches  in  length,  is  attached  to 
the  inner  side  of  the  board  just  made,  so 
that  it  fits  firmly  and  is  light-tight  as  well. 

Next  a support  for  the  microscope  is  to 
be  provided.  The  right  height  of  this  sup- 
port is  found  by  trial  and  then  a small  box 
is  made  or  procured  and  filled  with  weights 
so  that  it  will  not  tip  when  the  microscope 
is  inclined  in  a horizontal  position.  An- 
other important  detail  is  to  provide  the 
box  with  some  kind  of  a device  which 
locks  the  base  of  the  microscope  firmly  to 
the  box. 

But  before  microphotos  can  be  taken, 
slides  must  be  secured.  These  can  either 
be  bought  or  made.  Sections  of  the  sub- 
stances to  be  photographed,  that  is  very 
thin  slices,  are  cut  with  a razor  blade. 
(They  are  treated  with  alcohol  of  30  per 
cent,,  45  per  cent.,  60  per  cent,  strength, 
stained  if  desired  with  eosin'e,  etc.,  and  fin- 
ally placed  in  95  per  cent,  and  then  in  abso- 
lute alcohol.  The  section  should  remain  at 
, least  from  one  to  two  hours  in  each  alco- 
hol bath.  After  it  has  been  placed  in  ab- 
, solute  alcohol,  it  is  placed  in  xylol,  which 
removes  all  of  the  alcohol,  and  this  sub- 
stance lightens  and  hardens  the  object. 
Now  comes  the  final  step.  The  object  is 


placed  on  a glass  slide,  a single  drop  of 
balsam  dropt  on  it,  and  the  cover-glass 
carefully  lowered  upon  the  object  and  a 
slight  weight  placed  upon  it  to  press  out 
any  superfluous  balsam.  Then  the  slide 
should  remain  in  a horizontal  position  until 
the  balsam  has  hardened. 

When  the  slide  has  been  made  photos 
can  be  made  from  it.  It  is  placed  upon 
the  stage  of  the  microscope  and  clamped  in 
place  by  the  two  springs.  Now  look  thru 
the  microscope  as  usual  and  find  the  par- 
ticular section  desired  to  be  photographed. 
When  this  has  been  accomplished,  place 
the  microscope  on  the  box,  clamp  it  tight, 
and  incline  it  so  that  it  lies  horizontal. 
Take  off  the  camera  lens  and  substitute  the 
board  carrying  the  cloth  cylinder,  slip  the 
cloth  cylinder  over  the  upper  part  of  the 
microscope,  and  turn  the  substage  mirror 
to  one  side  ; it  is  not  needed. 

Since  better  photos  can  be  made  with 
artificial  light  than  with  sun  light,  and  since 
the  artificial  light  can  be  better  regulated 
to  suit  the  picture  on  hand,  it  has  been 
found  advisable  to  take  such  photos  only 
at  night.  The  illumination  is  always  con- 
stant, it  never  varies  from  day  to  day,  and 
therefore  fewer  pictures  are  spoiled  either 
thru  over-  or  under-exposure. 

For  enlargements  up  to  150  diameters  a 
40-watt  lamp  is  sufficient.  For  larger  di- 
ameters it  is  advisable  to  take  a nitro.gen- 
filled  lamp  of  at  least  75  watts,  better  still 
is  a 100-watt  lamp.  Place  the  lamp  in  line 
with  the  microscope  and  at  least  a foot  and 
a half  away  from  the  slide.  If  the  lamp  is 
placed  too  near  the  slide,  it  will  heat  the 
balsam,  and  if  the  balsam  is  not  thoroly 
dry  and  hard,  then  the  object  and  the  cover 
glass  will  move  and  spoil  the  picture. 

In  order  to  prevent  the  object  and  the 
cover  glass  from  moving,  in  other  words, 
to  prevent  the  balsam  from  becoming  too 
hot,  a globular  bulb  is  inserted  between 
the  microscope  objective  and  the  source 
of  light.  This  globular  bulb  may  be  a 
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on  the  ringstand  or  other  holder,  and  ar- 
range the  bulb  to  intercept  the  light  rays 
of  the  electric  light  bulb  before  they  reach 
the  microscope.  This  bulb  will  not  only  ab- 
sorb a great  part  of  the  heat  rays,  but  it 
also  concentrates  and  focuses  more  light 
upon  the  object  glass  and  so  throws  more 
light  thru  it,  thus  increasing  the  illumi- 
nation. 

When  the  ground  glass  on  the  camerq  has 
been  illuminated  as  brightly  as  possible  by 
the  light  passing  thru  the  microscope,  then 
take  the  ground  glass  out  and  begin  focusing 
with  a small  hand  lens,  held  in  the  plane  of 
the  plate-holder.  When  the  lines  are  seen 
sharp  and  distinct  thru  the  lens,  the  object  is 
in  focus  and  a picture  can  be  taken.  Focus- 
ing, of  course,  is  done  with  the  micrometer 
screw  found  on  the  microscope.  The  ob- 
ject cannot  be  focused  sharply  any  other 
way. 

After  this  has  been  done  as  accurately  as 
possible  and  focusing  should  be  done  very 
carefully,  place  a piece  of  cardboard  be- 
tween the  light  and  the  microscope  so  that 
it  is  cut  off.  Then  place  the  plate-holder 
in  the  camera,  pull  out  the  shutter  and  re- 
move the  cardboard.  This  will  expose  the 
plate.  The  time  of  exposure  varies  slightly 
with  the  object  to  be  taken,  and  also  varies 
directly  with  the  square  of  the  lineal  mag- 
nification. All  microphotos  are  time  ex- 
posures, and  the  shortest  time  exposure  is 
approximately  five  minutes,  except  for  very 
transparent  objects,  taken  with  a low 
power,  which  require  about  three  minutes. 
Development  and  fi.xing  is  done  as  usual. 

The  arrangement  shown  is  adapted  for 
transparent  and  translucent  objects,  and  the 
majority  of  microscopic  subjects  fall  under 
these  heads.  A totally  opaque  object  will 
naturally  give  only  a silhouette.  But  in  the 
classes  named  transparent  and  translucent 
objects  are  included  the  vast  majority  of 
subjects  which  will  interest  the  micropho- 
tographer.' 


Fig.  1-A  Shows  Incorrect  Way  of  Bending  a Glass  Tube;  Fish-Tail  Burner  for  Making  Easy 
Curve  Shown  at  B,  and  at  C the  Resulting  Bend.  The  Bend  Is  Annealed  in  a Sooty  Flame 
Such  as  That  from  a Candle,  Fig.  2.  Fig.  3 Shows  Method  of  Joining  Two  Tubes.  Fig.  4 
Shows  Fusing  and  Annealing  of  the  Final  Junction  between  the  Two  Glass  Tubes. 


The  chap  who 
dabbles  in 
chemistry,  and 
even  the  gen- 
e r a 1 experi- 
menter, is  likely  to 
find  himself  quite  fre- 
quently faced  by  the 
necessity  of  doing 
some  more  or  less  dif- 
ficult stunt  with  glass 
tubing.  Usually  h e 
can’t  do  it.  The  maga- 
zines seem  rather  to 
avoid  the  subject,  al- 
tho  the  editor  did 
give  us  an  article  that 
took  us  as  far  as  a T 
making. 

As  a rule,  the  local 
drug  store  will  be  able 
to  furnish  you  tubing 
— in  not  over  12-inch 
lengths,  and  as  old  as 
the  hills.  This  won’t 
do  you  much  good. 

Have  a try  at  the 
chemical  supply 
houses,  it  will  pay  you 
to  wait  a bit  for  de- 
livery for  the  “new- 
est” tubing  you  can 
obtain. 

I’m  a little  lucky 
along  these  lines,  for  there  is  a shop  making 
barometers  and  apparatus  of  that  nature 
within  a few  miles  of  me.  I get  tubing 
there  in  about  S-foot  lengths  of  almost  any 
diameter  up  to  1 inch.  Look  about  your 
locality,  and  you  may  find  such  a place 
within  striking  distance.  If  you  do,  and 
your  work  does  not  specify  an  exact  di- 
ameter or  wall  thickness,  you  will  get  the 
stuff  quite  cheaply.  Five  cents  a length  is 
the  usual  charge  to  me.  Here  is  the  secret. 
Tell  them  you  can  use  odd  sizes.  These 
places  take  their  glass  “as  it  comes,’’  that  is, 
all  sizes,  and  every  car  is  sure  to  contain  a 
lot  of  stuff  that  is  of  no  earthly  use  to 
them.  Use  these,  and  the  cost  will  be  slight. 

The  commonest  operation  is  the  simple 
bend.  The  straight  flame  from  the  Bunsen 
is  most  often  used,  and  it  is  not  at  all  suited 
for  the  work.  The  glass  gets  hot  in  one 
little  spot  in  such  a flame,  and  you  get  your 
bend  all  at  once,  so  to  speak.  It  buckles 
rather  than  bends.  I used  to  turn  out  some 
rare  curves,  regular  forty-five  degree  drops. 
Equip  yourself  with  a fish  tail  tip — cost 
about  a quarter — and  you  will  make  grace- 
ful, sweeping  bends,  because  a larger  sur- 
face is  made  hot  and  pliable. 

Lots  of  us,  in  spite  of  advice,  make  our 
bend  and  let  it  go  at  that.  The  glass  just 
cools  off.  Every  piece  so  done  is  not  reliable. 


More,  the  chances  against  it  standing  up  to 
its  job  are  big.  You  must  anneal  your  work. 
Burying  in  hot  sand  would  do  the  trick,  but 
the  handiest  method  is  to  soot  the  work, 
which  causes  it  to  cool  slowly.  Many  au- 
thorities tell  us  to  shut  off  the  air  on  our 
Bunsens  until  we  get  a yellow  flame,  doing 
the  sooting  in  that.  If  I waited  for  my 
Bunsen  to  make  soot  enough  to  anneal  a 
job,  my  arms  would  be  numb  from  holding 
the  glass.  I take  it  the  Bunsen  family 
members  all  behave  about  alike,  so  most  of 
you  will  have  the  same  experience.  . 

Have  at  rour  hand  an  ordinary  tallow 
candle.  Here  is  a real  efficient  soot  pro- 
ducer. Get  your  work  out  of  the  flame 
and  into  the  candle  smoke,  and  SOOT  it. 
Emphasis  because  it’s  hard  to  get  too  much 
on.  Then  lay  it  on  the  asbestos  mat  to  cool. 

Don’t  be  without  three  or  four  of  these 
circular  mats.  They  cost  ten  cents  each. 

Another  little  point  to  observe  is  that  it 
is  necessary  to  keep  the  work  turning  while 
in  the  flame.  This  is  a cinch  when  you’re 
working  on  the  middle  of  the  piece,  but  it 
is  far  from  comfortable  when  you  have  an 
end  to  deal  with.  The  chap  who  works  at 
the  business  rigs  up  a support  that  holds 
the  glass,  and  twirls  with  the  palm  of  his 
hand.  You  can  work  out  the  simple  sup- 
port for  yourselves. 


Some  time  you  may 
wish  to  seal  one  tube 
within  the  other.  Not 
such  a hard  job  to  do, 
providing  beauty  is 
not  an  essential  of 
the  finisht  product.  It 
takes  quite  a bit  of 
practise  to  make  those 
joints  look  good,  but 
you  can  get  away 
with  a serviceable  seal 
readily.  If  both  tubes 
fit  into  each  other 
nicely,  it’s  simple.  If 
not,  it’s  up  to  you  to 
make  ’em.  And  there 
is  where  appearance 
usually  gets  it  in  the 
neck. 

Fi  r s t take  your 
larger  tube,  having  it 
considerably  longer 
than  the  finisht  article 
is  to  be,  and  make  a 
constriction  by  getting 
the  glass  to  the  right 
temperature,  pushing 
it  slightly  together 
first,  and  then  draw- 
ing out.  Don’t  draw 
too  darned  hard,  or 
you’ll  find  yourself 
under  diameter  when 
you  cut  for  joining.  At  that,  it’s  a trick, 
frankly,  that  calls  for  practise,  because  the 
first  time  you  try  that  constriction  stunt 
you’ll  find*  the  tube,  instead  of  going  nicely 
together  to  give  the  needed  thickness  of 
wall,  will  do  its  best  to  look  like  a light- 
ning flash.  You’ll  know  what  I mean  when 
you  try  it.  Keep  her  turning  is  the  answer 
to  this,  and  that  calls  for  PRACTISE. 

Having  your  constriction  of  the  proper 
size,  insert  the  smaller  tube,  get  ’em  hot, 
and  you’ll  notice  their  tendency  to  stick  to- 
gether. Also  to  bend  out  of  shape.  As 
they  get  hot,  they  wiggle  in  an  alarming 
manner. 

The  professional  proceeds  thusly.  He 
keeps  them  revolving  with  the  palm  of  his 
hand  until  they  are  pretty  well  fused.  Deftly 
he  removes  them  from  the  flame,  turns  them 
nearly  vertical,  and  blows  into  the  open  end 
gentlj'.  The  joint  becomes  a bubble.  But 
even  as  the  bubble  forms,  he  pulls  with  his 
free  hand,  bringing  the  tubes  back  to  size. 
(I  brought  my  first  twenty  or  so  to  a com- 
plete close  when  I tried  it.)  Then  he 
blows  again,  and  pulls.  This  he  does  sev- 
eral times,  thoroly  fusing  the  tubes.  Then 
into  the  soot  they  go,  straight  as  a die  if 
it’s  professional  work,  and  all  bent  out  of 
shape  probably,  if  it’s  yours. 


“Tracing  cloth  and  waxed  paper  arc 
usable  as  lantern  slides,  altho  their  limited 
transparency  produces  a rather  dark  field, 
and  the  texture  of  the  material  shows 
plainly,”  says  R.  G.  Hudson,  of  Kenyon 
College,  in  Science.  Mr.  Hudson  has  ex- 
perimented with  substitutes  for  glass  lan- 
tern slides,  giving  special  attention  to  slides 
which  could  be  prepared  quickly  for  tem- 
porary use. 

He  found  that  a satisfactory  slide  could 
be  made  by  drawing  figures  or  diagrams  on 
thin  white  paper  with  india  or  colored  ink. 
After  the  ink  had  l)ecome  thoroly  dry  both 
sides  of  the  paper  were  brushed  over  with  a 
light-colored  penetrating  oil.  The  thin 


LaimtLerim  Slides 

glazed  white  paper  used  for  duplicating 
typewritten  letters  serves  admirably  for  the 
paper  and  a light  neatsfoot  makes  a satis- 
factory oil.  These  paper  slides  may  be  in- 
serted in  cardboard  holders  and  with  suit- 
able projecting  apparatus  the  results  are  all 
that  could  be  desired. 

The  effect  of  the  oil  is  to  increase  greatly 
the  transparency  of  the  paper  and  when  new 
the  te.xture  of  the  paper  is  quite  impercep- 
tible. Figures  of  lesser  sharpness  can  be 
made  with  a fountain  pen  or  even  with  a 
pencil.  Diagrams  and  pictures  of  appro- 
priate size  may  be  cut  from  magazines  or 
bulletins  and  treated  with  oil  as  outlined 
above.  These  are  more  satisfactory,  of 


course,  if  no  printing  appears  on  the  back, 
but  for  temporary  use  the  printing  in  many 
cases  will  not  destroy  the  usefulness  of  a 
diagram. 

I have  also  made  good  slides  in  the  same 
manner  by  treating  3^  x 4^4  photographic 
prints  with  oil.  The  projected  pictures, 
while  less  bright  than  those  procured  with 
glass  plates,  present  a softer  effect  and  are 
especially  interesting  in  the  case  of  por- 
traits. Since  the  usual  photographic  paper 
is  quite  heavy  the  lantern  must  be  placed 
nearer  the  screen  but  if  thinner  paper  could 
be  obtained  the  results  would  be  quite  satis- 
factory if  the  usual  distance  were  main- 
tained. 


. This  department  will  award  the  following  monthly  prizes:  First  prize,  $5.00;  second  prize,  $3.00;  third  prize,  $2.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  toward  accomplishing  new  things  with  old  apparatus  or  old  material,  and  for  the  most 
useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department  a monthly  series  of  prizes  will  be  awarded.  For  the  best  idea  submitted 
a prize  of  $5.00  is  awarded;  for  the  second  best  idea  a $3.00  prize,  and  for  the  third  best  a prize  of  $2.00.  The  article  need  not  be  very  elaborate, 
and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet.  Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $5.00 


AUTOMATIC  FURNACE  REGU- 
LATOR 

After  having  made  and  installed  a fur- 
nace regulator  as  described  herewith,  the 
maker  can  lie  in  bed  and  dream  on  of 
the  comforts  of  getting  up  with  the  house 
already  warm,  instead  of  getting  up  a 
half  hour  earlier  to  open  the  furnace 
draughts,  when  the  house  is  cold  and 
chilled. 

Procure  an  alarm  clock,  a No.  1 rat 
trap,  the  kind  illustrated  in  the  figure, 
which  sells  for  ten  cents,  several  feet  of 
small  chain  or  flexible  wire  cord,  two 
small  pulleys  and  a piece  of  sheet  iron 
14”  X l"x6".  This  is  all  the  material  that 
is  needed.  Other  dimensions  will  vary 
with  different  furnaces. 

A small  piece  of  wire  one  and  a half 
inches  long  with  a small  hook  bent  on  top 
is  soldered  to  the  alarm  winding  key,  A 
piece  of  cord  is  then  fastened  to  the  trig- 
.ger  of  the  trap.  The  trap  is  then  set 
when  ready  to  dampen  fires  for  the  night 
and  the  cord  from  the  rat  trap  trigger  is 
attached  to  clock,  and  the  damper  is 
closed. 

When  this  is  closed,  it  will  also  close 
the  draught  door ; the  alarm  is  set  about 
half  an  hour  earlier  than  your  hour  of 
arising.  When  the  clock  goes  off,  the 
key  will  revolve,  pulling  the  string  at- 


An  Ordinary  Alarm  Clock  Combined  With  a 
Cheap  Rat  Trap,  Solves  the  Problem  of  How  to 
Build  An  Automatic  Furnace  Regulator,  This 
Device  Will  Start  Up  the  Furnace  An  Hour  Be- 
fore You  Rise  in  the  Morning,  and  Have  the 
House  Warmed  Up  Nicely. 

tached  to  the  trigger,  thus  springing  the 
trap.  This  opens  the  damper  and  draught 
door,  and  allows  the  fire  to  burn  more 
rapidly. 

Contributed  by  CARL  S.  MORGAN. 


SECRET  WRITING  WITH  ONION 
JUICE 

Squeeze  the  juice  of  an  onion  into  a 
very  small  container.  Then  with  an  or- 
dinary pen,  dip  and  write.  You  will  see 
what  you  are  writing  while  it  is  fresh, 
but  as  it  dries  it  will  become  invisible  and 
to  the  uninitiated  the  paper  will  be  an  in- 
nocent blank.  Your  correspondent,  upon 
the  receipt  of  this  invisible  note,  should 
heat  a tablespoon  and  after  wiping  off 
the  soot,  rub  the  spoon’s  convex  surface 
well  over  both  sides  of  the  paper  and  the 
writing  will  appear  clearly  in  brown. 

Contributed  by  C.  NYE. 


SECOND  PRIZE,  $3.00 


THIRD  PRIZE,  $2.00 


MICROSCOPE  STAND 

Here  is  a sketch  of  a microscope  stand 
which  is  very  easily  made  from  a cigar 


Mognif^ing  glass- 


A Simple  and  Valuable  Reflecting  Stage  For  Use 
With  the  Ordinary  Type  of  Magnifying  Glass. 
It  May  Be  Constructed  From  Cigar  Box  Wood, 
Together  With  a Small  Mirror  and  Two  Pieces 
of  Glass. 


box  and  which  aids  very  much  in  exam- 
ining different  objects,  too  small  to  be 
seen  with  the  naked  eye. 

The  only  materials  required  are  a cigar 
box,  cigar  box  nails,  a glass  mirror  and 
a piece  of  glass. 

This  is  how  it  works : The  light  comes 
in  at  A and  is  reflected  upward  by  the 
mirror  B.  The  object  to  be  magnified  is 
placed  on  top  of  the  glass  C and  the  mag- 
nifying glass  is  also  placed  above  the 
obj  ect. 

Contributed  by  FLOYD  W.  RAUSCH. 


FULL  SIZE  COPIES  WITHOUT  A 
COPYING  CAMERA 

First  rate  photographic  copies  of  maga- 
zine pictures,  cartoons  on  comic  illustra- 
tions can  easily  be  made  without  a copy- 
ing camera  as  follows : 

If  the  picture  has  printing  on  the  back 
it  must  be  removed.  This  is  best  ilone  by 
splitting  the  back  from  the  front.  Paste 
a heavy  piece  of  paper  to  each  face  of 
the  picture  (front  and  back).  When  the 
paste  is  almost  dry  pull  the  two  sheets 
quickly  apart  and  the  front  half  will  be 
found  to  be  separated  from  the  back  half. 

Remove  the  picture  from  the  heavy 
paper  by  soaking  in  warm  water.  After 
drying  the  picture  iron  it  with  a flat  iron 
and  paratfin  wax  (candle  wa.x  will  do). 
This  renders  the  picture  translucent. 

Place  the  picture  in  a printing  frame  in 
a dark  room  with  either  a sensitive  plate 
or  film  with  the  emulsion  in  contact  with 
the  printed  side  of  the  picture.  Make  the 
exposure  by  burning  a match  completely 
about  two  feet  in  front  of  the  frame. 
Develop  the  negative  in  a rather  weak 
developer. 


HOW  TO  REMEMBER  POWER 
FORMULAS 

By  the  following  method  the  ordinary 
power  formulas  may  be  very  easily  re- 
membered : 

First — Draw  four  circles. 

Second — Divide  them  in  half  by  draw- 
ing a horizontal  line  thru  them. 

Third — Divide  the  lower  halves  into 
quarters. 

Fourth — In  the  following  order  place  E“, 
E,  W and  W in  the  upper  halves. 

Fifth — Write  the  word  “WIRE”  one  let- 
ter in  each  lower  left  quarter. 

Sixth — Place  the  following  letters  in 
the  right  quarters  in  the  following  order. 
R,  R,  and  I. 

After  constructing  the  following  form 
a few  times  it  will  never  be  forgotten. 
In  the  first  w r equals  E~  and  we  would 
of  course  extract  the  square-root  of  the 
result,  this  would  also  apply  to  number 
three,  W/r  equals  P and  not  I. 

Contributed  by  D.  BLODGETT. 


CHALK-TALK 

ork  offers  an  opportunity  for  tise  ambitious 
rtist  to  make  MONEY  in  his  home  town. 

Truman  Starts  You  Right  and 

auarantees  Satisfaction 


A Simple  Process  For  Making  Full-Size  Copies 
of  Magazine  Pictures,  Cartoons  or  Comic  Illus- 
trations Has  Always  Been  in  Demand  by  Every 
One  of  Us  At  Some  Time  or  Other.  The 
Author  Describes  in  the  Accompanying  Article 
How  to  Do  This  Without  a Copying  Camera. 
The  Photographic  Copy  of  a Comic  Advertise- 
ment Here  Reproduced  Was  Printed  Without 
Making  the  Paper  Translucent  With  Paraffin 
Wax,  and  Which  Resulted  in  the  Reproduction 
of  the  Grain  of  the  Paper. 


By  Means  of  These  Four  Simple  Diagrams 
Which  Are  Easily  Memorized,  a Number  of  the 
Most  Important  Electrical  Formulae  Can  Be 
Kept  Always  on  Tab. 


From  this  negative,  which  reproduces 
every  detail  of  the  original  faithfully,  can 
be  made  as  many  copies  as  are  wanted. 
The  photographic  copy  here  reproduced 
was  made  without  making  the  paper  trans- 
lucent with  paraffin  wax,  which  resulted 
in  the  reproduction  of  the  grain  of  the 
paper. 

Contributed  bv 

WERNER  W.  BAUMEISTER, 
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How  to  Make  “Solid  Alcohol” 


tain  point,  it  will  suddenly  freeze  and 
A tin  can  of  about  a gallon  capacity  is  completely  solid  _ When  perfectly 

the  first  requisite  for  this  experiment,  and  ^ ^hin  sharp  kmte  around  the  in- 

means  for  heating  water  in  it.  A short 


metal  or  glass  tube,  preferably  “L”  shaped, 


"Steam  Line 


'Fire.  Wall 


M 

5oop 

and 

Alcohol 

b 

Apparatus  Set  Up  for  Making  ‘‘Solid  Alcohol.** 


side  of  the  can,  or  immerse  it  for  a moment 
in  a pan  of  boiling  water,  and  you  will  be 
able  to  slide  out  a white  cylinder  of  “solid 
alcohol.”  It  looks  much  like  soap,  except 
that  it  is  not  quite  so  hard,  and  may  be 
cut  into  convenient-sized  cubes  or  sliced 
into  smaller  cylinders. 

If  a match  is  applied  to  one  of  these,  it 
will  ignite  readily  and  burn  with  a hot  pale 
blue  flame  for  ten  minutes  or  so,  leaving 
a residue  of  soap.  The  “solid  alcohol” 
should  be  preserved  in  friction-top  cans 
until  wanted  for  use,  as  otherwise 
the  alcohol  slowly  evaporates.  It 
is  very  popular  with  campers  be- 
cause of  its  safety  and  conveni- 
ence, for  after  one  has  cooked  a 
meal  over  burning  “solid  alcohol,” 
the  soap  that  remains  may  be  used 
to  wash  the  dishes ! 


r Cotton 


is  inserted  in  the  cork  fitting  the  outlet 
hole.  To  this  is  attached  a piece  of  flexible 
metallic  gas-tubing  about  six  feet  long,  ter- 
minating in  a tin  can  of  about  a quart 
capacity.  (A  lard  can  is  about  right.) 
Punch  a nail-hole  about  an  inch  from  the 
bottom  and  put  in  a couple  of  short  sticks 
half  an  inch  square.  Now  place  a baking- 
powder  can  in  the  quart  can,  supporting  it 
on  the  blocks  of  wood,  and  after  inserting 
the  free  end  of  the  gas-tubing  between 
the  tin  cans,  pack  the  upper  portion  of  the 
space  with  cloth  or  cotton. 

If  possible,  arrange  to  have  the  boiler 
can  and  double  boiler  on  separate  tables  or 
benches;  but  if  this  can  not  be  done,  put  a 
large  board  or  metal  partition  between 
them.  This  is  to  serve  as  a fire  wall  against 
any  alcohol  vapor  from  the  e.xperiment 
creeping  along  the  table  and  catching  fire. 

Previous  to  setting  up  the  foregoing  ap- 
paratus, grate  or  shave  a cake  of  good 
white  hard  soap  into  small  pieces,  and  dry  it 
in  an  oven  at  a very  moderate  temperature. 
The  object  is  to  drive  out  the  large  amount 
of  water  which  all  soap  contains,  without 
melting  the  material.  This  may  take  some 
time ; but  it  is  better  to  take  longer  and  be 
sure  the  soap  is  dry,  than  to  try  to  hurry  it 
and  melt  it.  When  the  soap  is  perfectly  dry 
and  powdery  to  the  touch,  fill  the  baking- 
powder  can  about  half  full  of  (denatured) 
grain  alcohol.  Since  a baking-powder  can 
is  not  always  even  water-tight,  it  is  just 
as  well  to  take  the  precaution  of  testing  it 
for  leaks  with  some  alcohol.  Now  get  up 
steam  in  the  boiler,  and  shortly  after  steam 
passes  into  the  space  between  the  two  cans, 
the  alcohol  will  toil.  With  a spoon,  sift  in 
the  dry  powdered  soap  a little  at  a time, 
stirring  continuously.  The  soap  will  dis- 
solve, altho  the  solution  may  be  rather 
muddy  looking  instead  of  clear.  Keep  add- 
ing soap  until  no  more  readily  dissolves, 
adding  a little  alcohol  occasionally  to  re- 
place that  which  is  lost  from  boiling.  If 
the  solution  does  not  boil  as  easily  as  at 
first,  cover  it  up  with  a little  saucer  for  a 
while.  When  as  much  soap  as  possible  has 
lieen  dissolved,  turn  off  the  steam  and  let 
the  alcoholic  soap  solution  cool.  At  a cer- 


A Good  Secret  or  Invisible  Ink 


0^0 

o 


Charley 


The  Secret  Summons. 


any  tell-tale  crystals  of  sal  ammoniac  on  top. 

To  bring  out  the  writing,  heat  the  paper 
written  upon  strongly.  This  can  be  accom- 
plished by  pressing  with  a hot  flat-iron,  or 
heating  in  an  oven  or  over  any  burner.  A 
little  practise  will  soon  give  you  the  knack 
of  it.  The  writing  will  appear  brown  to 
jet  black,  depending  upon  the  amount  of 
heating,  and  is  absolutely  indelible,  the  lines 
being  virtually  burned  in. 


How  to  Make  a Powderless  Cannon 


Almost  every  one  has  wished  at  one  time 
or  another  for  a good  secret  or  sympathetic 
ink — one  that  is  cheap  and  easily  obtainable, 
really  invisible  when  written,  easy  to  de- 
velop and  easy  to  read  when  brought  out. 
An  ink  not  generally  known  which  answers 
these  requirements  is  a solution  of  chlorid 
of  ammonia,  ammonium  chlorid,  or  sal  am- 
moniac as  the  electrician  calls  it.  It  is  used 
for  charging  the  wet  batteries  for  ringing 
door  bells. 


Punch  a nail-hole  in  the  bottom  of  a 
medium-sized  tin  can  (2  lb.  size)  with  a 
fairly  tight-fitting  cover.  Take  the  cover 
off  a smaller  lb.)  can  and  hold  it  up- 
side down  over  a gas-jet.  Turn  on  the  gas 
until  the  gas  (which  is  lighter  than  air) 
has  filled  the  can  and  overflowed  at  the 
bottom.  Take  the  cover  off  the  larger  can, 
then,  holding  it  upside  down  next  to  the 
small  can,  turn  the  smaller  one  right  side 
up  under  the  big  one  just  a moment.  (Not 
forgetting  to  keep  a finger  over  the  hole 
in  the  bottom  of  the  big  can.)  Then  slip 
on  the  cover  of  the  big  can  still  keeping  it 
upside  down,  and  lay  it  lengthwise  on  the 
ground.  Put  your  foot  on  the  can,  take 
a long  breath,  and  touch  a lighted  taper 
to  the  nail-hole.  Results  will  be  immediate, 
gratifying  and  harmless. 


SCOUTMAN  G. 

Dear  Walter: 

A commands  your 

■^■^Secret  Six  John  wants  us 
Y to  go  fishing  Saturday. 

presence  at  the  Sign  of  the  Seven  Stars 
Can  you  go?  { 

at  Moonrise. 

O A O Yours, \ 


Make  a strong  solution  of  this  chemical 
in  a clean  bottle,  get  a new  pen-point  (one 
that  won’t  scratch)  and  clean  the  lacquer 
from  it  by  scraping,  sand-papering  or  wash- 
ing in  alcohol.  Draw  or  write  with  the 
solution  on  a piece  of  clean  white  paper, 
viewing  the  writing  horizontally  against  the 
light  to  make  sure  that  the  pen  point  has 
not  “skipt.”  You  want  a pen  which  is  ab- 
solutely dependable  and  won't  miss  a dot, 
since  in  use  you  will  be  writing  “blindly.” 
When  the  ink  has  dried,  examine  the 
paper  again  very  carefully  to  see  if  you  can 
make  out  any  trace  of  what  you  have  writ- 
ten. Very  likely  }'0u  can.  If  so,  add  a 
little  more  water  to  the  ink  and  try  again 
until  nothin.g  whatever  can  be  detected  on 
the  paper  after  the  ink  is  dry.  The  idea  is 
to  get  the  ink  of  such  a strength  that  it 
will  soak  into  the  paper  without  leaving 


Transferring  Gas  From  Small  Can  to  Large  One. 
The  Bottom  of  the  Large  Can  Has  a Nail  Hole 
Pierced  Thru  It. 
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A BEAUTIFUL 
woman,  of  world- 
wide fame,  stood 
before  the  wire- 
less telephone,  in 
the  Hotel  McAlpin,  New 
York  City,  on  the  night 
of  December  3rd.  and 
poured  into  its  receiving- 
horn  heartstirring  notes 
that  were  heard  by  men 
far  at  sea.  For  Madame 
Louisa  Tetrazzini,  grand 
opera  prima  donna,  had 
offered  to  sing  for  the 
officers  and  men  of  the 
United  States  Navy.  So 
on  that  wintry  night  all 
naval  and  commercial 
■v  essels  that  were  within 
500  miles  of  New  York — 
providing  they  had  their 
instruments  tuned  to  the 
proper  wave  lengths  and 
had  the  wireless  tele- 
phone attachment  — en- 
joyed their  own  private 
concert  by  the  operatic 
star. 

Between  9.30  and  9.45 
p.  m.,  other  radio  mes- 
sages w'ere  stopt,  so  that 
all  ships  within  the  defi- 
nite radius  might  listen 
to  the  beautiful  music, 
without  interruption. 

During  that  quarter  of 
an  hour  IMadame  Tetraz- 
zini sang  four  songs — 
three  according  to  the 
announced  program,  and 
one  encore  for  good 
measure. 

Just  before  the  clock 
in  her  apartment  ticked 
the  half-hour,  Madame 
Tetrazzini’s  manager 
called  the  radio-commu- 
nication office  of  the 
Third  Naval  District,  in  the  Whitehall 
Building,  to  make  sure  that  everything 
was  in  readiness.  When  his  question,  “All 
ready.  Lieutenant?”  -was  answered  in  the 
affirmative,  the  musicians  took  their  places, 
the  prima  donna  took  her  place  in  front 
of  the  large  receiving  horn — and  one  of 
the  wmrld’s  greatest  wireless  telephone 
concerts  was  on. 

As  she  threw  herself  into  the  “Polo- 
naise from  Mignon,”  it  seemed  as  if  the 
singer  had  a vision  beyond  the  walls  of 
the  tiny  room  on  the  sixteenth  floor  of 
that  New  York  hotel.  She  was  really 
sending  her  song  out  on  the  cold  seas  to 
the  men  in  blue,  and  was  trying  to  cheer 
them  with  the  loving  warmth  of  her  voice. 
After  she  finished  the  joyous  trills  at  the 
end  of  the  selection,  her  manager  imme- 
diatel}^  stept  to  the  telephone,  saying, 
“.Hello,  Lieutenant,  that  is  the  end  of  the 
first  song.  Wait  thirty  seconds,  and  Ma- 
dame will  sing  again.  All  ready.  We’re 
off!” 

“Mignon”  was  followed  by  the  “Rondo 
di  Sonambula”  by  Bellini.  In  this  num- 
ber, Tetrazzini  takes  the  high  “F”  sharp, 
for  which  she  is  justly  famous.  Her  third 


lustrious  daughter  of 
Italy  standing  before  the 
telephone  gazing  at  the 
sheet  of  music  in  her 

I hand,  and  striving  hard 
to  pronounce  plainly  the 
words  of  our  alien 
tongue,  so  that  all  the 
sea-going  sons  of  Amer- 
ica might  understand  I 
And  it  is  a pretty  safe 
guess  that  her  song 
reached  many  a brave 
heart,  and  turned  it  to 
the  thought  of  the  sweet- 
heart, wife  or  mother  at 
home. 

IMadame  Tetrazzini  is 
not  only  a great  singer. 
She  is  something  infi- 
nitely greater — a loving, 
warm-hearted  w o m a n, 
and  a “good  sport,”  be- 
sides. When  her  pro- 
gram was  finished,  she 
stept  to  the  ’phone,  and 
in  broken  English,  called, 
“Hello,  Lieutenant,  you 
want  some  more?  Well, 
sure  ! I'm  ready  I”  Then 
once  more,  the  singer 
whose  voice  can  com- 
mand many  dollars  on 
the  concert  and  opera 
stage,  generously  and 
without  pay,  sent  her 
marvelous  notes  out  to 
the  ears  of  the  thousands 
of  men  who  were  listen- 
ing eagerly  at  the  other 
end  of  the  wireless. 
Again,  in  high  spirits, 
and  slightly  out  of 
breath,  she  called,  “It’s 
good?  Yes,  I am.  Oh, 
‘complimenti.’  You  speak 
Italian?  Thank  you  very 
much.  I’m  so  glad.  Very 
good,  all  right.  My  com- 
pliments to  all  the  sailors.” 

Then,  last  of  all,  with  a twinkle  and  a 
chuckle,  she  called  out  the  latest  Broad- 
way phrase  that  has  caught  her  fancy. 
You  could  never  guess  the  final  message 
of  the  dignified  opera  star  to  the  young 
men  of  America  whom  she  had  enter- 
tained aboard  our  great  ships ! So  we’ll 
let  you  into  the  secret.  Tetrazzini’s  good- 
night message  to  our  men  at  sea  was, 
“Oh,  boy  1” 

What  wonder  if  some  one  of  them 
wanted  to  call  back,  “Some  girl!” 

The  greatest  care  was  taken  in  the 
preparation  of  the  room  for  this,  the 
world’s  greatest  radiophone  concert.  Every 
curtain  and  ornamentation  had  been  re- 
moved. A small  upright  piano  and  a few 
chairs  were  the  only  pieces  of  furniture 
and  the  floors  were  bare.  No  perso;ns 
were  present  during  the  singing,  except 
her  manager  and  the  three  accompanying 
musicians,  pianist,  cellist  and  flutist.  But 
clustered  in  the  doorway,  where  they 
could  see  the  little  woman,  but  where 
they  could  not  distract  her  attention,  was 
a small  group  of  guests  and  representa- 
{Continued  on  page  1136) 


Mme.  Tetrazzini  Singing  by  Wireless  to  the  U.  S.  Navy  Sailors.  The  Sailors  Were 
on  Their  Ships»  at  Anchor  or  Running  About  the  Harbor,  or  in  Navy  Yard  Build- 
ings, While  Mme.  Tetrazzini  Was  in  Her  Apartment  in  the  Hotel  McAlpin,  New  York. 
A Radio  Telephone  Had  Been  Installed  in  Her  Apartment  and  Her  Voice  Was 
Transmitted  Thru  the  Ether  to  the  Ships  and  Navy  Buildings  and  Then  Amplified 
Thru  Loud-Speaking  Telephones.  The  “Concert”  Was  a Wonderful  Success,  the  Sailors 
Reporting  They  Could  Hear  the  Operatic  Star  Perfectly. — ©Underwood  &,  Underwood. 

selection  was  the  ever  popular  song, 

“Somewhere  a Voice  is  Calling.”  It  was 
an  inspiring  sight — to  the  little  group  of 
reporters  in  the  doorway — to  see  that  il- 
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The  Lafayette  Radio  Station  | 

Two  Practical  Radio  Telephone  | 
Circuits  | 

By  John  Scott  Taggart  | 
A Detector  and  Three-Stage  Ampli-  | 
her  for  Fifty  Dollars  | 

By  E.  A.  U'hitc  and  L.  Hopkins  | 
Using  an  Amplifier  as  a Detector  I 
of  Long  Waves  \ 

By  H.  K.  Dunn  i 
.linateur  Radio  and  Its  Future  | 

By  Pierre  H.  Boucheron  | 
Flow  to  JJ’ind  Duo-Lateral  Coils  I 

By  W.  T.  Prather  \ 
A Nezv  Type  of  "B”  Battery  1 

By  Harry  Boyce,  Jr.  | 
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The  Photograph  Above  Shows  Mr.  E.  A.  Stewart  of  the  Physics  Department  of  the  Kansas 
State  Agricultural  College  Operating  the  Powerful  Wireless  Transmitter  and  Broadcasting 
the  Latest  Weather  Reports  Via  Radio  to  Thousands  of  Farmers.  This  Radio  Weather 
Report  is  Broadcasted  Every  Morning  at  9.55.  All  the  Farmers  Have  to  do  to  Receive  These 
Reports  is  to  Install  a Simple  Receiving  Set. 

Farmers  will  not  have  to  squint  at  weather  by  wireless.  That  is,  they  will  if 
the  sky  or  wait  for  the  paper  hereafter  they  care  enough  about  it  to  put  in  a re- 
to  know  whether  they  had  better  hurry  ceiving  set  at  a trifling  cost  and  teach  the 
and  get  in  the  crops.  They’ll  get  the  hired  man  or  the  farmer’s  boy  how  to  tune 


it  in.  E.  A.  Stewart  of  the  physics  depart- 
ment of  the  Kansas  State  Agricultural  Col- 
lege,  has  established  a wireless  weather  re- 
port service  for  farmers ; the  first  of  its 
kind.  Every  morning  at  9 :S5  he  sends  out 
the  day’s  forecast.  All  the  farmers  have 
to  do  is  to  equip  themselves  to  receive  it 
and  it  is  reported  that  many  have  already 
done  so.  This  picture  shows  the  wireless 
weather  forecast  station  in  operation. 

Farmers  in  general  are  more  or  less 
familiar  with  the  operation  and  cost  of  ex- 
perimental radio  apparatus  suitable  for 
receiving  weather  reports  as  well  as  stand- 
ard time  signals  sent  out  by  the  large 
government  stations  in  various  parts  of  the 
United  States,  owing  to  the  radio  experi- 
mental stations  erected  and  owned  by  many 
of  their  sons. 

The  amount  expended  for  the  receiving 
set  suitable  for  this  service  depends,  of 
course,  on  how  elaborate  a station  it  is 
desired  to  install.  It  suffices  to  say  that — 
thanks  to  the  high  sensitivity  and  reliability 
of  the  vacuum  tube,  or  Audion,  and  its 
wonderful  amplifying  properties  — small 
size,  efficient  receiving  sets  can  be  ob- 
tained at  the  present  time  at  surprisingly 
low  prices. 

Many,  of  course,  who  have  a little  time 
and  a thirst  for  experimental  science,  will 
undoubtedly  find  much  pleasure  in  buying 
the  parts  and  building  their  own  sets,  after 
specifications  given  in  various  handbooks 
available  on  the  subject,  as  well  as  from 
articles  publisht  in  the  various  radio 
journals. 


New 


ILo^dl-SpesiMinig 


The  Electro  Amplifone  here  illustrated 
is  effective  for  interior  loud-speaking 
telephone  and  radio  service.  The  in- 
strument is  adapted  to  operate  on  110  volts 
D.  C.  or  on  a 6 volt  storage  battery  current. 
It  may  be  used  on  alternating  current  in 
conjunction  with  a tungar  vacuum  bulb  rec- 
tifier. The  two  sockets  in  front  accommo- 
date two  10  volt  lamps  for  resistance  pur- 
poses. In  the  perfected  electric  control  box 
the  resistances  are  incorporated  in  the  form 
of  a variable  potentiometer  for  110  volt 
supply,  or  a choke  coil  for  6 volt  storage 
battery  operation.  The  equipment  can  be 
used  with  a hand  microphone,  chest  trans- 
mitter or  electric  tone  arm. 

With  a standard  size  control  box  of  the 
type  here  shown,  one  up  to  any  reasonable 
number  of  loud-talking  receivers  can  be 
connected  up  and  successfully  operated 
without  diminishing  the  volume  of  speech 
in  any  one  receiver,  it  is  claimed. 

The  shunt  potential  across  the  transmitter 
averages  4}/  volts  when  operating  this  sys- 
tem on  110  volts  D.  C.  The  transmitter  is 
of  the  single  button  form  (granule  type) 
consuming  .22  ampere. 

The  receiver  is  enclosed  in  a heavy  nick- 
eled spun  brass  shell,  measuring  3x3  inches. 
The  receiver  operates  with  a vacuum  be- 
tween two  diaframs. 

The  receiver  consumes  65  milli-amperes ; 
the  winding  is  of  the  high  impedance  type. 
For  radio  work,  the  receiver  is  fitted  with 
the  audion  transformer  enclosed  in  the 
shell,  adapting  it  to  connection  in  the  plate 
circuit  of  an  audion.  A specially  shaped 
metal  horn  has  been  developed  for  use  with 
the  loud-talking  receiver.  It  has  already 
found  a large  fiehl  of  usefulness  in  hos- 
pitals and  other  in.stitutions  for  such  uses 
as  transmitting  music  to  the  patients’  wards. 

The  electric  tone  arm  is  fitted  with  an 
improved  form  of  phonographic  reproducer 


which  can  be  reversed  instantly  to  play 
either  lateral  cut  or  hill  and  dale  records. 
It  has  been  found  by  the  designers  of  this 
apparatus  that  superior  results  are  obtained 
by  using  the  non-tapering  form  of  tone  arm. 

With  this  loud-talking  telephone  appa- 
ratus installed  in  a public  institution  such  as 
an  auditorium,  an  ordinary  talking  machine 


used  in  conjunction  with  the  special  tone 
arm  and  the  control  box  shown,  together 
with  a number  of  the  loud-speaking  receiv- 
ers, as  many  as  several  thousand  people 
can  be  entertained  at  one  time.  The  makers 
of  this  apparatus  have  also  devised  a loud- 
speaking set  for  use  by  aviators  and  show 
window  demonstration  sales  purposes. 


New  Loud-Speaking  Telephone  Which  is  Adapted  for  Use  on  Telephone  Circuits  as  Well  as 
Radio  Receiving  Circuits.  The  Combination  Tone  Arm  and  Transmitter  at  the  Left 
is  for  Use  in  Transmitting  Phonograph  Music  to  Any  Number  o£  Loud-Talkers.  The  Trans- 
fer and  Control  Box  is  Shown  at  the  Center  With  Hand-Type  Transmitter  Lying  on  Top.  The 
Special  Loud-Speaking  Receiver  Appears  on  the  Right. 
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Tlhe  Hall  Jett  Relay  for  Ra 

Radio  Signals 

FlROFo  IRAILFSI  D.  D0MFF. 


Everybody  knows  that  wind 

blowing  over  a body  of  water 
causes  waves,  but  few  persons  un- 
derstand the  underlying  principles 
involved,  while  a still  smaller  num- 
ber perhaps  are  aware  that  such  waves 
are  closely  related  to  the  blowing  of  a 
flute  or  an  organ  pipe  and  to  the  record- 
ing of  radio  signals  automatically.  Let 
us  examine  the  theory  of  water  waves  and 
see  why  this  is  so. 

In  Fig.  1,  w'e  have  the  motion  of  the 
wind  represented  by  arrows.  In  each 
trough  there  is  a whirl  or  vortex  ‘‘V”, 
rolling  along  on  the  surface  of  the  water 
and  "under  the  wind”  just  like  the  rollers 
in  roller-bearings.  The  small  arrows  per- 
pendicular to  the  surface  of  the  water 
show  the  action  of  these  air  currents  on 
the  water,  a pressure  downward  in  the 
troughs,  and  a suction  upward  at  the 
crests.  Thus  it  is  seen  how  the  wind 
tends  to  maintain  the  waves.  This  action 
of  the  wind  may  be  deduced  also  from 


apparent  that  any  particle  in  the  jet  tends 
to  vibrate  more  and  more  from  the  natural 
path  of  the  jet,  once  it  has  been  started, 


which  the  sound  is  reflected  back  to  the 
base  of  the  jet,  having  to  travel  twice 
the  length  of  the  pipe,  WL.  It  is  neces- 


These  Diagrams  Show  Some  of  the  Remarkable  Actions  Taking  Place  in  a Jet  of  Air,  and 
Which  Phenomena  Are  Taken  Advantage  of  in  the  “Hall  Relay,”  Which  Instrument  Has 
Been  Successfully  Used  in  Recording  Signals  at  High  Speed  Over  Distances  as  Great  as  That 
Existing  Between  Nauen.  Germany,  and  Chicago,  III. 


and  this  start  is  extremely  small.  It  is 
found  that  the  jet  breaks  when  this  wave 
form  has  attained  only  a very  small 
amplitude  compared  with  the  size  of  the 


Received  Signals.  Whenever  a Sound  From  the  Telephone  Receiver  T Impinges  Ag;ainst 
the  Jet  J,  the  Flare  of  the  Jet  Lowers  From  A to  C,  Cools  the  Wollaston  Wire  Coil  C, 
Changing  the  Resistance  of  the  Circuit  and  Causing  Relay  R-1  to  Actuate  the  Tape  Recording 

Electro-Magnets  R-2. 


Bernoullis’  principle,  namely  “where  the 
velocity  (of  the  wind)  is  greatest,  the 
pressure  is  least,  and  vice  versa.” 

Suppose  now  that  we  replace  the  water 
by  still  air.  Fig.  2,  and  the  wind  by  a jet 
of  air  issuing  from  a nozzle.  Here  again 
we  will  find  Nature  providing  roller-bear- 
ings in  the  form  of  vortices  “V”,  so  nu- 
merous and  irregular  that  they  form  an 
almost  continuous  sheet  separating  the 
moving  jet  from  the  surrounding  still  air. 
These  vortices  begin  soon  after  the  jet 
leaves  the  nozzle,  and  are  the  result  of 
extremely  slight  irregularities  always 
present  when  a fluid  issues  from  an  orifice. 
They  increase  in  size  because,  as  we  have 
just  noticed,  in  a trough  the  pressure  is 
greatest,  which  deepens  the  trough,  and 
causes  a larger  vortex,  creating  a greater 
pressure,  and  so  on. 

Similarly  a crest  tends  to  grow  larger 
and  larger.  The  flapping  of  a flag  is  a 
good  example  of  this,  as  well  as  the 
eddies  caused  by  an  oar  in  water.  The 
result  is  a sudden  break,  flare  or  rupture 
of  the  jet.  Such  a self-stimulating  ac- 
tion is  said  to  increase  exponentially. 
This  wave  form  imprest  on  the  jet  by 
these  vortices,  travels  at  about  half  the 
speed  of  the  air  in  the  jet;  hence  it  is 


sary  that  the  jet  have  such  a velocity 
that  the  time  taken  for  sound  to  travel 
2 WL,  is  the  same  as  for  an  effect  pro- 
duced on  the  jet  at  “N”  to  reach  “W”, 
or  at  least  some  simple  fraction  of  that 
distance,  as  or  1/3  of  NW,  thus  keep- 
ing in  step  and  building  up  the  vibra- 
tions. The  blowing  of  a flute  is  no 
different  in  theory,  hence  no  further 
explanation  is  needed. 

Dr.  Hall  of  Chicago  has  invented  sev- 
eral methods  of  using  this  sensitive  jet 
in  the  recording  on  tape  of  wireless  sig- 
nals. The  arrangement  is  shown  in  Fig. 
6.  The  air  jet  “J”  issues  from  nozzle 
“N”  and  breaks  at  “A”,  after  passing- 
thru  the  center  of  a helical  coil  “C”,  com- 
posed of  fine  platinum  wire,  supported 
on  four  posts.  The  wire  is  soldered  to 
{Continued  on  page  1130) 


This  Sample  of  Tape  Record  Was  Obtained 
While  in  the  University  of  Chicago,  in  the 
Spring  of  1919,  During  the  Peace  Conference. 
The  Station  Copied  Was  Nauen,  Using  an 
Eight-Wire.  400-Foot  Antenna,  About  150  Feet 
or  More  High,  and  an  Audibility  of  About  60. 


jet,  and  the  jet  appears  to  be  undisturbed 
almost  up  to  the  break  itself. 

Experiments  show  that  the  vibrations 
of  sounds  in  the  neighborhood  of  the  jet, 
cause  these  vortices  to  start  sooner,  more 
regularly,  and  with  greater  intensity,  thus 
causing  the  break  to  occur  nearer  their 
orifice,  as  shown  in  Fig.  3, — “A”  being 
the  natural  position  of  the  break,  and  “B” 
the  position  when  sound  strikes  the  jet. 
It  is  also  found  that  the  more  intense 
the  sound  the  nearer  “B”  is  to  the  orifice ; 
and  that  the  greater  the  velocity  of  the 
jet  the  sooner  the  break.  Such  a jet  is 
called  a “sensitive  jet,”  and  is  similar  to 
the  well-known  “sensitive  flame.” 

Figure  4 shows  how  a jet  may  be  made 
to  react  on  itself  by  placing  a wedge  in 
its  path.  When  it  strikes  the  wedge  so 
as  to  produce  a condensation  Ci  this  ef- 
fect travels  as  sound  and  strikes  the  base 
of  the  jet  at  “A”,  which  in  turn,  when 
it  reaches  the  wedge,  causes  a condensa- 
tion C2  on  the  other  side,  and  this  im- 
pinges as  a sound  wave  at  B,  etc.  The 
pitch  of  the  s.ound  produced  will  be  found 
to  vary  with  the  velocity  of  the  jet  and 
inversely  with  the  distance  to  the  wedge. 

Figure  5 is  an  organ  pipe  and  differs 
from  the  above  only  in  the  manner  by 
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Figs.  10  and  11  Show  Some  Features  of  the 
Special  Tests  Carried  Out  by  Prof.  Doner  With 
the  Hall  Jet  Relay.  The  Fluctuations  of  the 
Jet  When  Acted  Upon  by  Sound  Waves  From 
W Were  Made  Visible  on  the  Screen  by  Means 
of  a Powerful  Light  From  the  Carbon  Arc 
Shown  at  the  Right. 


Via  IRadlio 


Per  Minute 


HE  acc(jiiipanying  photographs  show 
a very  interesting  and  remarkable 


inventic)!!  which 
conipletefl  liy  Mr. 
Cresse  of  Croy- 
den,  E n g 1 a n d, 
whereby  radio 
messages  ar 


has 


recently  been 
typed  and 
inter- 
preted  from 
all  parts  of 
the  world, 


then  to  the  automatic  typewriter  at  a rate 
said  to  equal  a speed  of  100  words  per 
minute  and  more. 

The  inventor  recently  gave  a demonstra- 
tion at  the  Royal  Society  of  Arts  which 
was  attended  by  many  prominent  English 
radio  experts.  The  accompanying  photo- 
graph shows  the  inventor  feeding  the  per- 


so  reports  claim.  The  messages  are  first  forated  paper  tape  to  the  automatic 
transmitted  to  a perforating  machine  and  typewriter. 


Many  inventors  in  all  parts  of  the  world 
have  taken  out  patents  on  automatic  type- 
writer arrangements  for  use  in  radio,  but 
none  of  them  have  ever  been  able  to  give 
a satisfactory  demonstration  of  their  per- 
fected apparatus. 

Once  such  a system  as  this  is  perfected, 
it  will  mean  a great  deal  to  radio,  as  the 
present  system  of  dot  and  dash  codes,  is 
of  course  nothing  but  a makeshift  and 
what  radio  and  electrical  engineers  want, 
and  have  a right  to  expect  to  see  very 
shortly,  is  the  perfection  and  adaptation 
of  an  automatic  transmitting  and  receiving 
apparatus  which  will  send  out  and  pick 


New  English  Radio  Typewriter  Invention  by 
Means  of  Which  Messages  Can  be  Typed  at  the 
Rate  of  100  Words  per  Minute  or  More.  The 
Typewriter  is  Operated  by  a Perforated  Tape. 
This  Will  Mark  a Great  Step  in  Advance  in  the 
Radio  World,  as  the  Ordinary  Operator  Cannot 
Receive  at  a Rate  Exceeding  40  to  50  Words 
per  Minute  Aurally. 


up  at  high  speed,  pre-arranged  series  of 
signals,  the  successive  and  ever-varying 
groups  of  which,  will,  when  interpreted 
by  the  receiving  machine,  cause  the  letters 
of  the  alphabet  to  be  printed  on  a paper 
tape  or  roll,  in  the  same  manner  as  the 
telegraphic  printers  now  operate  over  a 
single  telegraph  wire  between  the  larger 
American  cities. 


tocIR  BroIRers  Fiimd 


The  accompanying  photograph  shows 
one  of  the  latest  wireless  telephone 
sets  in  use  in  a stock  broker’s  office 
in  Berlin,  Germany.  With  these  wireless 
’phones,  financial  and  stock  reports  are 
radioed  over  any  desired  area,  depending 
upon  the  power  of  the  transmitting  set. 
It  is  claimed  that  with  this  method,  the 
reports  are  transmitted  and  received  by 
customers  (who,  of  course  have  to  install 
a simple  radio  receiving  set  in  their  offices 
or  homes)  much  earlier  than  with  the 
usual  ticker  service  by  wire. 

The  photograph  shows  the  wireless 
’phone  operator  sending  out  stock  reports, 
while  the  man  at  the  right  is  shown  in 
the  act  of  receiving  radio  reports. 

Recenth-.  for  the  first  time  in  the  his- 
tory of  Wall  Street,  the  radio  telegraph 
supplanted  the  ordinary  telegraph  lines 
in  the  carrying  on  of  stock  market  opera- 
tions between  New  York  City  and  Chi- 


The  Accompanying  Photograph  Shows  a Wire- 
less Telephone  Installation  in  Use  by  a Berlin 
Broker.  Recently  Wall  Street  Stock  Brokers  in 
New  York  City  Employed  Radio  Telegraphy 
for  the  First  Time  in  the  History  of  That 
Farnous  Street.  Stock  Transactions  "Via 
Radio’*  Were  Carried  on  Between  New  York 
City  and  Chicago  When  a Heavy  Storm  Dis- 
rupted Traffic  by  Wire.  It  is  Intended  to  Make 
This  Feature  of  Radio-Communication  Stock 
Service  a Permanent  Asset,  as  Many  Thousands 
of  Dollars  Flave  Often  Been  Lost  Owing  to 
Telephone  and  Telegraph  Lines  Being  Severed 
by  Severe  Storms. 


cago.  The  wire  lines  were  disrupted  by 
a heavy  storm  early  one  morning,  and 
during  (he  final  hour  of  trading  on  tlie 
New  York  Stock  Exchange,  one  well- 
known  concern  conducted  Inisiness  with  a 
firm  in  Chicago,  l>y  wireless. 

The  arrangement  for  the  service  was 
made  hastily  with  a radio  communication 


service,  which  will  operate  wireless  be- 
tween New  York,  Cleveland,  Detroit  and 
Chicago.  This  service  has  not  been  for- 
mally opened ; in  fact,  it  was  an  invita- 
tion to  the  opening  of  the  service  quite 
recently,  which  gave  the  president  of  the 
New  York  stock  concern,  the  idea  of  try- 
ing the  service  at  once. 

The  reply  was  received  three  minutes 
after  it  left  Chicago.  Several  later  mes- 
sages were  answered  in  from  seven  to 
eight  minutes.  In  the  case  of  each  brok- 
erage house,  however,  the  message  had 
to  be  telephoned  to  the  radio  station  in 


the  respective  cities  and  this  caused  some 
little  delay  that  could  be  eliminated  by 
the  use  of  private  wires  for  this  purpose. 
One  of  the  officials  of  the  New  York  Stock 
Exchange  said  he  believed  that  a half 
minute  would  suffice  for  the  transmission 
of  an  order,  with  the  telephone  part  of 
the  arrangement  working  to  better  ad- 
vantage. 

After  the  close  of  the  stock  market, 
the  operations  by  wireless  were  checked 
up  over  the  private  wire  between  New 
Y’ork  and  Chicago,  and  it  was  found  that 
not  a single  mistake  had  been  made. 
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Acoustic  Diafram. 

(No.  1,356,399.  Issued  to  Simon 
David  Paddack.) 

This  invention  relates  to  the  mak- 
ing of  acoustic  diaframs.  The  in- 


ventor melts  together  by  the  use  of 
heat,  40%  of  shellac,  50%  resin 
and  adds  to  this  10%  powdered  glass. 
He  then  adds  enough  wax  to  make  a 
con.siderable  layer  of  it  over  the 
surface  of  the  molten  mixture.  He 
then  passes  blotting  paper^  thru  the 
molten  mixture  a little  wider  than 
the  finished  diafram  and  then  allows 
the  blotting  paper  to  pass  thru 
heated  rollers,  which  force  the 
powdered  glass  into  the  paper  mak- 
ing it  denser  .and  harder  and  re- 
moves the  surplus  wax.  The  result- 
ing diaframs  used  in  phonograph 
sound-boxes  give  excellent  results. 


Helicopter. 

(No.  1,350,455.  Issued  to  Peter 
Cooper  Hewitt.) 

The  helicopter  here  shown  was  de- 
scribed in  past  issues  of  this  maga- 
zine. There  is  a car  connected  per- 
manently to  a shaft  thru  which  pass 
two  driving  shafts  for  the  vanes  or 
propellers.  These  are  so  arranged 
that  they  rotate  in  opposite  direc- 
tions even  when  acted  upon  by  only 
one  motor  due  to  the  bevel 
gear  arrangement  on  the  motor  and 


driving  shafts.  Vanes  are  connected 
to  incline  the  car  which  inclination 
assists  in  the  forward  motion  of  the 
machine  itself.  The  propellers  are 
each  over  40  feet  in  diameter  and 
the  angle  at  which  they  are  mounted 
upon  the  shaft  is  variable.  Inci- 
dentally, these  same  blades  do  not 
start  at  the  axis  of  the  driving 
shafts  but  at  a considerable  dis- 
tance from  them  as  there  is  very 
little  thrust  obtained  near  the  hub 
of  a propeller. 


Pleasure  Railway. 

(No.  1,356,412.  Issued  to  Frank 
Aloysius  Smith.) 

This  is  a very  novel  system  of 
providing  pleasure  by  the  use  of  a 
railway  of  peculiar  design  and  con- 
struction. It  consists  of  a means 
whereby  cars  of  an  elongated  shape 
made  to  accommodate  two  persons 
in  a lying  down  position  are  hauled 
up  an  incline  at  the  top  of  which 


they  are  released  and  they  travel 
thru  a labyrinth  of  deflecting  vanes. 
The  cars  are  in  full  view  of  the 
onlookers  and  amusement  is  pro- 
vided for  both  onlookers  and  pass- 
engers -because  of  the  varying  posi- 
tions which  the  occupants  of  the 


car  assume.  A device  is  provided 
whereby  the  car  comes  into  an  up- 
right position  at  the  end  of  the 
course,  thus  assisting  in  bringing 
the  occupants  into  an  upright  posi- 
tion again. 


Stereoscopic  Movies. 

(No.  1,358,685.  Issued  to  William 
L.  Friedman.) 

There  are  several  features  to  this 
invention  which  the  inventor  claims 
will  enable  people  to  view  motion 
pictures  and  obtain  the  same  sense 
of  relief  as  is  found  in  stereoscopic 
pictures.  Essentially,  the  device 
consists  of  the  regular  projector 
which  is  placed  in  back  of  the  screen 
and  projects  the  picture  upon  a 
translucent  screen  so  that  those  on 
the  opposite  side  can  see  it.  For 
this  reason  the  theatre  does  not 
have  to  be  darkened  to  view  the 
picture.  In  front  of  the  screen  is 
placed  a sheet  of  glass,  such  as 


Venetian  glass,  which  has  a minute- 
ly waved  surface  but  thru  which 
the  picture  can  be  seen  and  in 
front  of  the  Venetian  glass,  is  a 
very  large  lens,  the  curvature  of 
which  is  not  great  enough  to  create 
magnification  or  distortion  of  the 
picture  and  yet  sufficient  to  allow 
for  some  slight  refraction.  The 
audience  can  then  see  the  motion 
pictures  in  true  relief. 


Non-Sinkable  Boat. 

(No.  1,355,937.  Issued  to  John  J. 

Brosnan.) 

A method  for  preventing  a 
boat  from  sinking  and  reducing 
rocking  is  the  subject  of  this  patent. 
When  not  in  use,  frames  hinged  to 
the  side  of  the  boat  are  held  in  an 
upright  position.  These  frames  are 
provided  with  casings  of  sheet  steel 
hermetically  sealed  and  filled  with 
coinprest  air.  The  boat  in  itself  is 
also  provided  with  a false  bottom 
so  that  any  cargo  which  would  be 
injured  or  rendered  explosive  by 
coming  in  contact  with  water  can 
be  kept  safely  because  the  cargo  will 
continue  to  float  in  this  false  bot- 
tom. If  the  boat  has  been  hit,  two 


reels  play  out  the  rafts  or  floats  and 
at  the  same  time  plungers  are 
forced  out  by  means  of  air  pressure 
behind  respective  pistons.  This 
readily  holds  the  frames  down  near 
to  or  on  the  surface  of  the  water 
and  prevents  the  boat  from  sinking; 
or  in  case  it  is  used  in  a storm,  pre- 
vents excessive  rolling  and  pitching. 


Overhead  Transportation 
Apparatus. 

(No.  1,355,911.  Issued  to  Rolland 
C.  Riddick.) 

This  invention  aims  to  provide 
for  an  overhead  carrier  or  great 
simplicity  which  will  allow  for  quick 
and  economical  means  of  transpor- 
tation for  passenger  or  freight  ser- 
vice. It  consists  of  a conventional 
airplane  construction  which  will 
have  sustaining  qualities  and  re- 
lieve the  supporting  structure  of 
weight,  reduce  friction  and  permit 
much  greater  speeds.  The  idea  in- 
corporates many  novel  automatic 
controlling  mechanisms  so  as  to  vary 
the  craft  in  elevation,  and  inclina- 


tions of  the  track  and  also  vary  the 
controls  for  properly  rounding 
curves,  the  carrier  being  banked  for 
this  purpose,  which  banking  assists 


in  preventing  the  tendency  of  con- 
tinuing in  a straight  course.  The 
power  for  turning  the  propellers  is 
supplied  by  means  of  either  elec- 
trical or  gasoline  motors,  the  lat- 
ter having  their  fuel  supply  within 
the  fuselage-like  body  of  the  trans 
portation  contrivance;  the  electric 
motors  could  be  supplied  by  power 
by  the  usual  method,  that  is,  by 
contact  with  power  rails.  Much 
greater  speeds  are  promised  in  that 
friction  upon  rails  is  negligibly 
small,  the  air  friction  being  the 
greatest  factor  which  this  transpor- 
tation system  has  to  contend  with. 


Brake  for  Airplanes. 

(No.  1,356,289.  Issued  to  William 
Edward  Karnes.) 

This  is  a very  clever  invention 
the  purpose  of  which  is  to  enable 
an  airplane  to  stop  quickly  reducing 
the  landing  speed  and  avoiding  colli- 
sion while  in  the  air.  Secured  to 
the  tail  portion  of  the  fuselage  is  a 
frame  between  the  beams  of  which 
are  a series  of  vertical  shafts  pro- 
vided with  cranks  at  the  upper  ends, 
and  fitted  with  blades  so  designed 


mat  when  closed  they  slightly  over- 
lap each  other.  Each  series  of 
cranks,  with  their  respective  crank 
arms,  are  connected  together  by 
means  of  a rod  and  communicate 
by  means  of  cables  to  control  levers. 
When  the  gates  are  closed,  sufficient 
resistance  is  offered  to  bring  the 
machine  to  a standstill  after  it  has 
traveled  only  a short  distance. 

Amplifiers  for  Auditoriums. 

(No.  1,358,053.  Issued  to  Henry  M. 

Bascom.) 

There  has  always  been  consider- 
able difficulty  experienced  due  to 
the  fact  that  when  telephonically 
transmitting  sounds,  the  sounds  ar- 
rived at  the  distant  amplifier  and 
loud-talker  considerably  in  advance 
of  the  sound  of  the  speaker’s  voice 
conveyed  thru  the  air.  In  large 
auditoriums  such  a disturbance  be- 
comes very  disconcerting.  The  in- 
ventor has  here  produced  a means 


properly  spacing  the  take-up  coils 
and  regulating  the  speed  of  tape 
travel,  and  finally  amplifying  in  the 
usual  manner,  the  speaker’s  voice 
and  the  sound  from  the  amplifiers 
are  heard  simultaneously. 


Floating  Fortress. 

(No.  1,350,667.  Issued  to  Julieti 
Ortiz.) 

A new  form  of  armored  float  for 
use  at  sea  as  a means  of  coast  de- 
fense is  the  subject  of  this  patent. 
Many  of  these  can  be  anchored  at 
various  strategic  points  along  the 
coast  for  the  purpose  of  guarding 
against  the  approach  of  enemy  sea- 
craft.  Each  mrtress  consists  of  a 
float  which  may  be  submerged  if  de- 
sired and  which  contains  two  tor- 
pedo tubes  and  propellers  parallel 
but  offset  on  opposite  sides  of  the 
diameter  of  the  bull,  so  that  by 
operating  these  propellers  any  tor- 
pedo tube  may  be  brought  into  line 


A 


with  the  enemy  craft.  Nets  are  sus- 
pended from  the  outriggers  to  pre- 
vent a counter  torpedo  attack  and 
two  decks  are  provided  with  guns. 
A motor  operates  ammunition  hoists, 
air  and  water  pumps,  etc.  The  ves- 
sel is  submerged  by  introducing 
water  into  the  lower  compartment, 
or  by  drawing  up  the  winding  chain 
and  thus  dragging  the  entire  fortress 
beneath  the  level  of  the  sea. 


Telephonic  Transmitter. 

(No.  1.356,190.  Issued  to  Bertram 
Sydney  Cohen.) 

This  invention  is  intended^  to  al- 
low for  telephonic  transmission  by 


placing  the  transmitter  against  the 
throat  of  the  user  and  it  is  oper- 
ated by  the  vibrations  in  the  throat 
instead  of  by  the  waves  of  sound 
.issuing  from  the  mouth.  This  will 
be  of  particular  value  in  places 
where  there  are  external  noises  such 
as  those  produced  by  machinery  in 
the  neighborhood  of  the  user.  It 
consists  of  a microphone  of  the 
usual  carbon  granule  type.  At  one 
end  of  the  transmitter  is  an  in- 
sulating disc  connected  to  the  micro- 
phone via  the  inserted  screw.  This 
when  held  against  the  throat  of  the 
user  permits  contact  at  its  center 
and  allows  for  the  compression  and 
release  of  the  carbon  granules  in 
the  microphone. 
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There  are  many  needed  improve- 
ments yet  to  be  discovered  for  the 
phonograph,  because  there  is  much 
room  for  improving  the  tone  of  the 
standard  talking  machine,  which  is 
far  from  being  perfect.  Considerable  profit 


Instead  of  Stickingr  to  a Rigid  Type  of  Phono- 
graph Needle,  as  Shown  at  A,  Why  Hasn’t  Some 
Genius  Devised  a Simple  Improved  Form  of 
Phonograph  Needle  Like  That  Shown,  for  Ex- 
ample, with  a Hump  in  It?  The  Steel  Needle 
Seems  to  Be  Too  Rigid  and  Causes  Many  False 
Notes  and  Scratches  to  Be  Transmitted  to  the 
Sound  Box  and  Thence  to  the  Amplifying  Cham- 
ber, Whereas  the  Hump  at  B Would  Seem  to 
Absorb  Some  of  These  False  Vibrations. 

should  result  for  the  inventor  succeeding 
along  this  line  of  endeavor. 

I have  in  mind  improvements  on  the 
sound-box,  on  the  needles,  on  the  records 
and  on  the  composition  from  which  they 
ire  made. 

There  is  not  a perfect  sound-box  on  the 
market  today,  nor  a perfect  needle,  nor  a 
perfect  record.  The  best  sound-box  made 
does  not  reproduce  music  as  well  as  it 
should  to  give  entire  satisfaction.  A sound- 
box that  will  eliminate  these  faults  will  be 
very  welcome  to  the  millions  of  phono- 
graph owners  desiring  better  music  from 
their  machines.  But  to  accomplish  this 
great  improvement,  it  will  be  necessary  to 
keep  away  from  the  beaten  paths  of  pres- 
ent sound-box  design  and  originate  a 
construction  entirely  different  from  the 
kind  now  used. 

The  best  records  used  are  most  imper- 
fect. They  produce  too  much  surface 
noise,  wear  down  too  soon  and  are  too  deli- 
cate for  general  use.  An  improved  record 
overcoming  all  these  drawbacks  certainly 
will  have  wonderful  success,  both  musically 
and  commercially. 

However,  this  month’s  suggestion  deals 
with  what  I believe  to  be  an  improvement 
on  the  ordinary  steel  needle  used  almost  uni- 
versally today.  In  my.  opinion  the  straight 
steel  needle  is  too  stiff — not  flexible  enough 
to  eliminate  the  ever  present  scratch  when 
playing.  To  overcome  this  fault  and  im- 
prove the  tonal  quality  of  phonographs  in 
general  a distinct  departure  in  needle  design 
should  be  made.  Possibly  a steel  needle, 
made  with  a hump  midway  between  point 
and  end,  would  do  away  with  the  annoying 
scratch  so  much  in  evidence  with  the 
straight  needles. 

This  hump,  as  illustrated,  would  add 
greater  flexibility  to  the  needle,  make  it 
more  springy,  thereby  equalizing  the  weight 
of  the  sound-box  against  the  record 
grooves,  as  well  as  act  in  the  form  of  a 
guide  when  inserting  the  needle. 

The  more  flexible  tbe  steel  needle,  the 
softer  will  the  tone  be.  and  there  will  be 
less  surface  noise  from  both  the  needle 
and  record.  A design  similar  to  the  one 
described  should  greatly  improve  the  tone 
and  sell  in  great  quantities. 

Improved  High  Chair 

If  little  babies  could  talk  to  their  parents 
and  intelligently  express  themselves  on  the 
subject  of  infantile  accessories,  I am  sure 
the  majority  would  unanimously  vote  to 
banish  the  present  inefficient  high  chair, 


With  a little  explanation,  the  parent  would 
soon  realize  the  inability  of  this  common 
design  to  meet  all  requirements  as  desired. 

As  soon  as  James  Junior  is  old  enough 
to  sit  up  and  say  “Da-da,”  he  is  placed  at 
the  head  of  the  family  table  in  his  new  high 
chair,  a safe  distance  from  the  spillables. 
A year  or  two  finally  passes,  when  some 
Sunday  morning  Daddy  finds  his  mush- 
room son  about  grown  beyond  the  confines 
of  his  baby  chair.  His  little  knees  bump 
against  the  table  and  this  makes  the  chair 
very  undesirable  to  the  little  rascal,  who 
squirms  around  peevishly,  almost  knocking 
his  glass  of  milk  over  here,  and  spilling  his 
gruel  over  there,  until  Mama  and  Papa 
are  so  inoculated  with  the  nervous  germ 
that  they  determine  to  exile  said  high  chair 
to  yon  attic  with  many  other  forgotten 
antiques ; or,  perhaps,  until  needed  again. 

Then,  as  a makeshift,  they  employ  one 
of  the  dining-room  chairs,  with  books  and 
some  cushions  to  provide  semi-adult  sitting 
facilities  for  the  young  specimen  of  man. 
But  this  arrangement  is  tricky,  under  their 


For  Generations  We  Have  Had  with  Us  Baby’s 
High-Chair  with  a Single  Fixt  Height.  Now, 
Why  Is  It  Someone  Has  Not  Given  Us  a Simple 
Adjustable  High-Chair  Like  That  Shown  in  the 
Illustration,  So  that  as  Baby  Grows,  We  Can 
Simply  Remove  a Section  from  the  Four  Legs  and 
Lower  the  Chair,  Each  Section  Being  Marked 
with  the  Different  Age  Year, 

youngster’s  wiggles,  making  all  sit  on  pins 
lest  he  precipitate  himself  to  the  floor.  So 
this  condition  continues  for  want  of  a bet- 
ter improvement. 

Here  it  will  be  seen  an  improved  high 


For  Those  Who  Travel,  Why  Is  There  Not 
Available  a Simple  Tie  Presser,  Like  This  One? 
Something  That  V/e  Can  Hook  Up  to  the  Electric 
Light  Circuit  and  Operate  Like  Those  Large 
Steam  Mangles  We  See  in  Steam  Laundries. 
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chair  is  needed  badly ; one  that  could  be 
adjusted  in  height  to  the  age  and  size  of 
the  child  using  it;  one  with  legs  made  in 
sections  to  be  removed  and  shortened  as  ‘ 
the  child  grows  larger  and  older.  No 


And  Speaking  of  Salt  Shakers,  Here  Is  a New 
Wrinkle  Which  Would  Seem  Valuable  Enough  to 
Warrant  Its  Being  Put  on  the  Market.  On  Damp  j 
Days  When  the  Salt  Will  Stick,  You  Simply  Push  j 
on  the  Shaker  Rod  Which  Loosens  the  Salt  in 
the  Container,  and  Also  Jiggles  Some  of  the  Salt 
Thru  the  Top  by  Means  of  the  Needles  Shown.  ' 

doubt  one  similar  to  the  illustration  would 
be  just  the  trick  and  undoubtedly  some-  i 
thing  of  this  kind  would  soon  receive  hearty 
approval  from  thousands  of  parents  with 
fast-growing  children. 

Traveler’s  Tie  Presser 

Irons  may  come  and  irons  may  go,  but 
wrinkled  ties  will  be  with  us  forever.  The 
traveling  public  always  have,  and  appar- 
ently always  will  find  it  almost  impossible 
to  keep  their  ties  and  scarfs  properly  prest,  j 
living  in  hotels,  on  trains  and  the  like,  | 
because  these  honies-for-a-day  accommo- 
dations do  not  provide  irons  nor  pressing 
service  of  sufficient  worth  to  get  small 
articles  ironed  neatly.  And  in  view  of 
this  condition,  it  appears  to  me  a small 
electric  tie  presser  would  capture  the 
hearts  of  all  the  "away-from-homes”,  be- 
cause it  could  be  quickly  attached  to  the 
ordinary  light  socket  and  the  ironing  of 
small  articles  could  be  done  quickly  in  the 
hotel  room. 

Imagine  a compact  tie  presser  made  of 
two  small  rollers  connected  movably  to-  ; 
gether,  something  in  appearance  like  the 
clothes  wringer,  if  you  please.  Inside  one 
of  these  highly  polished  metal  rollers 
would  be  secured  a resistance  coil  to  supply 
the  necessary  heat  for  pressing  the  ties 
drawn  between  the  rollers  as  shown.  The 
men-folks  would  not  feel  so  sissy  toting  a 
device  of  this  design  around,  but  no  pos- 
sible inducement  could  get  them  to  carry  a 
lady’s  small  iron.  Some  day  our  national 
publications  will  offer  such  a contraption 
for  men  thru  their  advertising,  and  frugal 
people  will  welcome  it.  ; 

New  Departure  Salt  Shaker  ' j 

Patents  galore  have  been  allowed  by  the  ! 
United  States  Patent  Office  for  salt  dis-  j 
pensers,  but  in  all  these  years  of  advance-  1 
ment  none  has  succeeded  in  inventing  a | 
perfectly  satisfactory  salt  shaker.  Strange  ! 
as  it  may  appear,  every  device  in  use  today  [ 
for  this  purpose  is  about  as  efficient  as  the  ^ 
old  ox-team  was  for  transportation.  The 
next  time  you  dine  out,  notice  the  kind 
of  salt  shakers  used  in  the  cafe,  and  notice  I 
how  perfectly  they  don’t  work,  if  the  day 
happens  to  be  rainy.  j 

The  trade  mark  slogan  of  one  prominent  j 
salt  company  says : “It  Pours  When  It 
Rains,”  but  I happen  to  know  that  this  is 
(Continued  on  page  1132) 


Or  Dante’s  Inferno. — When  it  comes 
to  listening  to  a banker’s  attempt  to  ex- 
plain the  mysteries  of  exchange  we  prefer 
to  read  Einstein  on  Relativity. 

— Geo.  Uh  ich,  Jr. 
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He  Who  Kicks  Succeeds. — Two  frogs 
accidentally  fell  into  a large  can  of  milk. 
They  began  at  once  to  struggle  for  free- 
dom, leaping  for  the  top,  but  always  fall- 
ing back.  One  of  them  very  soon  became 
discouraged  and  began  saying:  ‘Tt  ain’t 
no  use ; it  ain’t  no  use.’’  But  the  other 
one  kept  on  striving  and  said : “I’ll  never 
give  up.”  When  several  hours  later  the 
frogs  were  discovered  in  the  milk,  the 
one  that  said  “it  ain’t  no  use”  was  dead, 
and  the  other  one  was  sitting  on  a cake 
of  butter  singing,  “Fll  never  give  up.” 

— B.  H.  Lyon. 


Off  Color. — Professor  ( in  science 
class)  : “William,  name  two  comple- 

mentary colors.” 

William  : “Powder  and  paint.” 

— Shannon  Jones. 


Our  Office  Uses  Both  Systems. — He 

(addressing  a young  stenographer)  : “Do 
you  use  the  Hunt  system  or  the  Touch 
system  ?” 

She  : “The  Hunt  system  is  new  to  me. 
Explain  it,  please.” 

He:  “Well,  in  using  the  Hunt  system 
you  write  one  word  and  •hunt’  for  the 
next  one,  and  in  using  the  Touch  system 
you  are  always  ‘touching’  the  boss  for 
more  pay.” — Ben  H.  Lyon. 


He  Might 
Have  Bought 
a Muffler.  — 
Agent : “I  have 
here  a little  in- 
V e n t i o n to 
make  the  voice 
carry  farther.” 
Mr.  Henpeck  :J 
“For  goodness’  sake,  don’t  tell  my  wife.’/ 
— L.  L.  Slofer. 


Domestic  Geography.  — Teacher 
“What  are  the  four  seasons  ?” 

Johnny : “Pepper,  salt,  vinegar  anc 

mustard.” — Mildred  Webb. 


A New  “Spring”  Song. — First  Scienl 
tific  Bug:  “If  I were  to  take  a heavy  steel 
clock-spring  and  wind  it  up  tightly,  then 
place  it  in  a porcelain  dish  and  dissolve 
it  in  nitric_  acid  ; where  would  the  energy 
stored  up  in  the  spring  go  to?” 

Second  Scientific  Bug  (thoughtfully)  : 
“Why,  I suppose  it  would  tend  to  make 
the  acid  ‘stronger.’  ” — I.  Hector  Graham. 


Disconnected. — Minister  (at  close  of 
sermon)  : “We  shall  now  sing  hymn  num- 
ber 389.” 

Operator  (rousing  from  nap)  : “The 

line  is  busy.” — Harry  Humberston. 


Still  More  1 
Wonderful.  ( 

— Scientist : I 
“This  pearl  | 
comes  from  i 
a n oyster  ; | 
i s n’t  that  | 
wonderful  of  | 
nature?”  | 
Fre  d d i e : | 
That’s  nuth-  | 
in’,  my  sister  I 
them  that  she 
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The  Face 
Value  of  As- 
tronomy. — 

Dick : “I  don’t 
think  that  the 
lecture  would 
have  interested 
you.  It  was  all 
about  sun 
spots.” 

Daisy:  “Oh,  was  it?  Then  it  certainly 
would  have  interested  me,  for  I have  been 
a martyr  to  freckles  all  my  life.” 

— Sydney  LI  off  man. 


He’s  Probably  on  the  “Star”-board  Side. 
Twinkle,  twinkle,  little  star. 

How  I wonder  where  you  are ; 

High  above  I see  you  shine; 

But,  according  to  Einstein, 

You  are  not  where  you  pretend. 

You  are  just  around  the  bend; 

-\nd  your  sweet  seductive  ray 
Has  been  leading  men  astray 
All  these  years — O little  star. 

Don’t  you  know  how  bad  you  are  ? 

— Donald  Newton. 


A Second  Einstein. — Teacher  (playing 
a record):  “Johnny,  what  is  it  called 

when  four  people  are  singing?” 

Johnny:  “A  quartette.” 

Teacher:  “What  is  it  called  when  two 
people  are  singing,  William?” 

William  (after  a moment’s  hesitation)  : 
“A  pTntette  !” — Joseph  Humphrey,  Jr. 

fLL  jokes  accepted  and  pub-  | 
lisht  here  are  paid  for  at  | 
the  rate  of  one  dollar  each,  I 
besides  the  first  price  of  three  dol-  | 
lars  for  the  best  joke  submitted  each  | 
month.  In  the  event  that  two  pco-  | 
pic  send  in  the  same  joke  so  as  to  | 
'‘tie”  for  the  price,  then  the  sum  of  | 
three  dollars  in  cash  will  be  paid  to  | 
each  one.  1 
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We  Really  Can’t  Print  This  One. — 

Professor  of  Engineering  (just  after  a 
lecture  on  the  construction  of  bridge 
piers ) : “And  now  who  can  describe  a 

coffer  dam?” 

Student : “Well,  Professor,  the  other 

day  I walked  in  the  country  and  saw  a 
cow  swallow  an  apple,  and  I thought  she 
would  cough  her  damn  head  off!” 

— Russell  F-  Daniel. 


An  Eye-Opener. — Holding  her  close  to 
him,  he  gazed  into  the  unfathomable 
depths  of  her  gazelle-like  eyes.  Acute 
anxiety  was  exprest  in  every  line  of  her 
fair  face.  Ever  and  anon  a sigh  seemed 
to  rend  her  being  with  its  intensity,  and 
she  gazed  into  his  face  as  though  she 
would  read  his  very  soul. 

For  many  minutes  thus  they  sat,  neither 
speaking,  each  gazing  into  the  other’s  eyes. 

“Yes,”  said  the  oculist  at  last;  “one  eye 
is  seriously  affected,  and,  if  not  treated  im- 
mediately, will  develop  a decided  squint.” 
— No  Name. 


I has  a whole  string  of  — . . - 

I got  from  a lobster.” — .Jdolph  F.  Lonk.  \ 


We’ve  Been  There. — Cop:  “Hey  there! 
you  can’t  stop  here,  you  know.” 

Motorist:  “Can’t,  eh?  You  don’t  know 
this  car.” — P.  E.  Householder. 


Or  to  Lick  a 
Spoon.  — Fair 
One  on  board 
ship  : “Captain, 
don’t  you  think 
it  is  cruel  to 
box  a com- 
pass ?” 

Captain : “Not 
any  more  than 
to  paddle  a 
canoe.” 

Joe  Radomskx. 


O.  K.  Till  Their  Fuse  Blew  Out! — 

Their  meeting  was  mutual.  She  being  im- 
mediately attracted  by  his  magnetic  per- 
sonality, while  he  was  not  repelled,  for 
his  lips  soon  made  contact  with  hers,  and 
the  sparking  grew  intense.  He  proposed 
with  lightning-like  precision,  then  they 
were  united.  Their  friends  were  electri- 
fied. Wasn’t  it  shocking? 

— K.  K.  Loafbourrow. 


Or  Nitric  Acid. — Head  Nurse:  “Rub 
him  well  with  glycerine  every  two  hours 
in  the  daytime.” 

Foot  Nurse:  “What  shall  I use  at  night, 
«/tro-glycerine ?” — Sterling  Gleason. 


Monkey  Business. — An  auto  tourist 
was  travelling  thru  the  great  Northwest, 
when  he  met  with  a slight  accident  to  his 
machine.  In  some  way  he  had  mislaid  his 
monkey-wrench  so  he  stopt  at  a nearby 
farmhouse  where  the  following  conversa- 
tion took  place  between  himself  and  the 
Swede  farmer ; 

“Have  you  a monkey-wrench  here  ?” 
’Naw ; my  brother  he  got  a cattle  rench 
over  there ; my  cousin  he  got  a sheep  rench 
further  down  this  road,  but  too  dam  cold 
here  for  monkey  rench.” 

' — Pierre  H.  Boiich.crcau-.-~ 

Sometimes 
the  Thumb 
“Strikes”  Too. 

—Mr.  H. : “Do 
you  know  I can 
strike  nails  like 
lightning?” 

Mr.  S. : “Is 
that  so?” 

Mr.  H. : “Yes,  lightning  never  strikes 

twice  in  the  same  place!” — Frank  Holi. 
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A Born 
M a t h e m a- 
tician. — T saw 
your  sister  on 
the  street  to- 

j“\es?  How 
did  she  look?” 
i“  I don’t 
kiiow,  I didn’t  see  her  face.” 
t'Then  how  did  you  know  it  was  her?” 
rOh,  I’m  pretty  good  at  figures.” 

— H.  F.  Lonk. 


Solid  Ivory. — Professor  (in  physics): 
“Jjick,  give  me  a good  illustration  of  den- 
sity.” 

Jack:  “I  don’t  know.” 

-..(Professor:  “A  very  good  illustration. 

Jack.” — Shannon  Jones. 


How  Does  Bird-Seed  Work. — A 

teacher  was  instructing  her  pupils  in  the 
use  of  the  hyphen.  Among  the  examples 
given  by  the  children  was  “bird-cage.” 
“That’s  right,”  encouragingly.  “Now, 
Tommy,  tell  me  why  we  put  a hyphen  in 
‘bird-cage’?” 

“It’s  for  the  bird  to  sit  on,”  was  the 
startling  rejoinder. — Mary  Braverman. 


The  “Oracle”  is  for  tlie  sole  benefit  of  all  scientific  experimenters.  Questions  will  be  answered 
here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht.  Rules  under  which 
questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written  in  ink,  no 
penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this  department  can- 
not be  answered  by  mail  free  of  charge. 

4.  If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable  research 
work  or  intricate  calculations  a special  rate  will  be  charged.  Correspundents  will  be  informed  as  to  the  fee  before  such  questions  are  answered. 


Which  is  Heavier — Wet  or  Dry  Air? 

(1074)  Guy  R.  Phillips,  Camden.  N.  J.,  asks; 

Q.  1.  I have  always  thought  that  moist  air 
is  heavier  than  dry  air,  as  seems  evident  here, 
where  on  foggy  days  the  air  or  clouds  of  vapor 
hang  low.  Nevertheless,  prior  to  all  rains,  baro- 
metric pressure  falls.  (Tan  you  explain  this? 

A.  1.  In  the  January  1921  issue  in  the  article 
on  “Science  and  the  Weatherman,”  Dr.  Scarr, 
Director  of  the  New  York  City  Brar.ch  of  the 
U.  S.  Weather  Bureau,  gives  the  reasons  for  the 
fall  in  barometric  pressure,  and  you  will  note 
from  that  article,  that  the  effect  of  moisture  in 
the  air  has  very  little  effect  on  barometric  read- 
ings. 

In  reference  to  the  second  part  of  your  query, 
we  cite  below  the  facts  indicating  the  weight  of 
moist  or  dry  air,  as  given  by  Prof.  P.  L. 
Darrow. 

A liter  of  dry  air  at  a given  temperature 
weighs  more  tlian  a liter  of  wet  air  at  the  same 
temperature.  This  is  true  for  the  following 
reasons : 

1 —  Water  vapor  is  lighter  than  air.  One  liter 
of  air  at  standard  conditions  weighs  1,293  grams 
while  a liter  of  water  vapor  under  the  same 
conditions  weighs  .8043  grams. 

2 —  By  Avagadro’s  hypothesis,  “Equal  volumes 
of  all  gases  at  the  same  temperature  and  pres- 
sure contain  the  same  number  of  molecules.” 

3 —  Therefore  a liter  of  saturated  air  must 
contain  fewer  molecules  of  air,  their  place  being 
taken  bv  the  lighter  molecules  of  water  vapor. 
It  is  just  like  mixing  oil  and  water.  A liter  of 
the  mixture  will  weigh  less  than  a liter  of  the 
water  alone. 

4 —  If  a liter  of  dry  air  is  weighed  and  then 
allowed  to  come  in  contact  with  water  it  will 
become  saturated  and  its  volume  will  increase, 
thereby  making  the  weight  of  a liter  of  the  mix- 
ture less  than  it  was  before. 

5 —  As  the  air  becomes  more  humid  the  baro- 
metric pressure  falls. 

If,  however,  air  is  saturated  with  water  vapor 
and  its  volume  is  kept  constant  by  artificially 
increasing  the  pressure  upon  it,  the  weight  of 
a liter  will  of  course  be  more. 

Another  fact  in  this  connection  is  the  follow- 
ing: If  a gas  is  confined  over  water,  say  when 

the  temperature  is  20  degrees  Centigrade  and 
the  barometer  reading  is  760  millimeters,  then 
the  comiiined  pressures  of  the  gas  and  the  water 
vapor  present  will  be  760  mm  of  which  17.4  mm 
will  be  due  to  the  water  vapor  and  the  balance, 
or  742.6  mm  to  the  gas.  Therefore,  only  742.61 
760ths  of  the  volume  will  he  gas,  while  the  rest 
will  t)e  water  vapor. 


Vreeland  Oscillator 

0075)  A.  Walter  Ward,  Hartford,  Conn., 
writes: 

O.  1.  For  name  of  an  instrument  developing 
high  frequency  currents  w'ithout  any  moving 
parts. 

A.  1.  For  obtaining  a frequency  of  1.000  cy- 
cles or  more  without  the  use  of  rotating  vibrat- 
ing or  moving  |>arts,  results  can  he  obtained 
by  the  use  of  a Vreeland  vacuum  tube  o.scillator, 
or  higher  frequencies  can  be  readily  obtained  by 
the  use  of  an  oscillating  audion. 


Thermo-couple  Metals 

(1076)  I.  Cline  Boone,  Wirtz,  Va.,  asks: 

Q.  1.  For  some  general  information  on  ther- 
mo-cotqiles. 

A.  1.  Thermo-electricity  is  produced  by  a 
thermo-couple  due  to  the  difference  in  tempera- 
ture between  the  hot  and  cold  junctions  of  two 
dissimilar  metals.  The  following  substances  used 
in  thermo-couples  give  a thermo-electric  power 
and  are  capable  of  increases  in  temperature  to 
the  points  specified. 

1’latiuum  and  platinumrhubidium  compound 
90%  of  the  former  and  10%  of  the  latter,  giving 
a power  of  4.3  microvolts  plus  .0088,  for  each 
degree  rises  in  temperature  maximum  tempera- 
ture range  zero  to  1300“  centigrade. 


Platinum  and  90%  platinum  10%  iridium — 
power  11.3  microvolts  plus  .104  for  each  degree 
rise  in  temperature  range  zero  to  1,000. 

Copper  and  nickel — power  24.4  microvolts  plus 
.106  for  each  degree  rise  in  temperature  range  1 
zero  to  235“.  I 

Copper  and  60%  copper  40%  nickel — power  .1 
42.3  microvolts  plus  .058  for  each  degree  rise 
in  temperature  range  zero  to  320. 


Telegraph  Typewriter  Query 

(1077)  Herman  Scott,  Kansas,  sends  descrip- 
tion of  a telegraiih  typewriter,  which  he  believes 
to  be  new : 

A.  1.  We  have  looked  over  your  drawing  and 
description  of  a telegraphic  typewriter,  and 
would  advise  as  follows: 

It  is  difficult  in  the  first  place,  without  know- 
ing in  what  manner  you  intend  to  transmit  the 
requisite  numlier  of  electric  impulses  over  the 


OUR  readers  will  Irave  noticed  | 
that  since  the  Decemlrer  issue  | 
: our  cover  lias  changed  some-  | 

I what  in  apiiearance.  This  is  due  to  | 
1 the  fact  that  we  are  now  using  the  | 
I so-called  Offset  Process,  which  is  not  | 
I printing  at  all,  but  which  is  a sort  | 
I of  lithograph  process.  By  this  pro-  | 
I cess,  the  ink  is  first  transferred  from  | 
i an  aluminum  plate  upon  which  the  | 
I design  is  etched  onto  a rnhher  | 
I blanket,  or  mat  and  this  rubber  “off-  | 
I sets”  the  ink  onto  the  paper.  By  | 
I this  method  r'ery  much  cleaner  work  | 
I results,  showing  off  much  better,  and  | 
I a much  softer  effect  is  ^lad.  Alto-  | 
I gather  the  result  is  much  more  at-  | 
I tractive  and  pleasing  than  the  printed  | 
I process.  By  means  of  this  process  | 
I we  are  also  now  enabled  instead  of  | 
I printing  in  three  colors  to  print  in  | 
I four,  adding  one  extra  color.  We  | 
I hope  our  readers  will  like  the  im-  | 
I provement.  | 

I — The  PuhUshcrs.  | 


line  to  the  typewriter,  to  form  a clear  idea  as  to 
the  real  worth  and  efficiency  of  your  device. 

From  our  e.xperience  with  the  Western  Elec- 
tric Co.’s  printing  telegraph  which  works  with 
a regular  keyboard  and  printing  system  quite 
similar  to  those  found  on  the  standard  type- 
writer, very  high  speed  is  attainable  as  well  as 
great  accuracy,  and  of  course,  these  instruments 
are  not  simple  by  any  means. 

We  think  that  unless  you  have  in  mind  or 
have  already  devised  an  accurate  and  rapid 
transmitting  method  or  mechanism  for  sending 
the  requisite  number  of  impulses  over  the  line 
to  actuate  the  distributing  switch  at  the  printing 
end  of  the  circuit,  that  there  would  be  consider- 
able time  lost  in  the  method  you  have  outlined 
in  order  to  print  the  successive  letters,  which 
would  mitigate  against  the  commercial  worth 
and  utility  of  your  machine. 

The  best  advice  we  can  give  is  that  you  make 
an  effort  thrvi  your  patent  attorney  or  else  by 
consulting  your  local  library,  to  inspect  or  obtain 
copies  of  the  patents  issued  to  the  Western 
Electric  Co.,  and  on  several  other  systems  such 
as  the  Morkrum,  on  telegraphic  typewriters,  from 
which  you  will  learn  of  all  the  vast  research 
v^hich  has  been  carried  on  and  the  details  per- 
fected in  operating  these  machines,  today. 
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High  speed,  such  as  60  to  100  words  per  min- 
ute, is  the  thing  the  commercial  world  wants 
in  any  device  of  this  character  in  most  cases. 
Possibly  if  you  write  to  the  U.  S.  Patent  Office, 
Washington.  D.  C.,  they  will  inform  you  whether 
or  not  they  would  be  in  a position  to  make  the 
search  for  you  and  forward  the  copies  of  all 
the  patents  that  have  been  issued  on  telegraphic 
typewriters  and  printing  telegraphs] 



New  Idea  in  Phonographs 

(1078)  Charles  D.  Miller,  Chicago,  111.,  sends 
drawings  and  description  of  new  phonograph 
which  he  believes  to  be  superior  in  many  ways. 

A.  1.  Would  advise  you  as  follows  concerning 
the  phonograph  idea  you  have  described  and 
shown  in  your  drawings. 

This  idea  is  not  new  at  all,  and  to  our  knowl- 
edge, quite  a number  of  patents  have  been  issued 
in  the  past  ten  or  fifteen  years  concerning  in- 
ventions connected  with  the  production  of  “talk- 
ing movies,”  and  many  of  these  patents  have 
described  methods  of  recording  the  speech  on  a 
moving  film  in  the  way  you  suggest,  in  connec- 
tion with  selenium  cells  for  reproduction,  etc. 

Unless  a very  special  form  of  selenium  cell  or 
rather  a group  of  them  are  used,  unsatisfactory 
results  will  usually  be  the  order  in  any  such 
speech-reproducing  scheme  as  this.  This  is  so 
for  the  main  reason  that  selenium  cells  possess 
considerable  inertia  or  lag,  i.e.,  they  do  not 
follow  the  fluctuations  of  light  and  darkness  as 
rapidly  as  the  voice  fluctuations,  and  tend  to  lag 
behind. 

The  best  apparatus  to  use  for  such  a voice 
reproduction  scheme  is  one  employing  the  photo- 
electric cell,  and  if  you  arc  interested  in  study- 
ing the  action  of  these  cells  which  are  far  superi- 
or to  any  selenium  cell,  send  stamped  and  ad- 
drest envelope  with  your  request  for  the  maker’s 
name  and  address  to  the  Editor  of  this  journal. 


Interesting  Problem  in  Physics 

(1079)  E.  Idenwider,  Meridian,  Miss.,  asks: 

Q.  1.  There  are  2 ships  traveling  at  cannon 
ball  speed,  one  ahead  ox  the  other  by  a mile. 
The  back  ship  shoots  a cannon  ball  at  front  ship. 
The  question  is — ^will  the  ball  catch  the  ship 
ahead; 'if  so,  how  long  before  it  does? 

A.  1.  Supposing  two  ships  are  pursuing  each 
other  and  traveling  at  cannon-ball  speed  (of 
course  an  impossibility)  and  the  rear  ship  fires 
a shot  at  the  ship  preceding,  the  ship  in  front 
will  be  hit  by  the  cannon-ball  if  aimed  correctly, 
the  reason  for  this  being  that  the  rear  vessel 
and  the  front  vessel  are  already  traveling  at  a 
definite  speed.  The  speed  of  the  cannon-ball  must 
then  be  added  to  the  speed  of  the  rear  vessel  or 
the  vessel  firing  the  shot,  to  determine  the  re- 
sultant speed  of  the  ball. 

Suppose  that  the  cannon-hall  travels  at  the 
rate  of  one  unit  per  hour  and  both  vessels  are 
proceeding  at  the  same  rate  of  speed,  then  the 
speed  of  the  cannon-ball  will  be  two  units  per 
hcur.if  fired  in  the  direction  in  which  the  vessel 
is  going.  Of  course,  air  resistances  are  not 
taken  into  consideration.  If  the  cannon-ball  is 
fired  at  the  rate  of  one  unit  per  hour  from  the 
stern  of  the  vessel  and  the  vessel  is  proceeding 
at  one  unit  per  hour  in  the  opposite  direction  to 
which  the  shot  is  being  fired,  the  cannon-ball 
will  drop  vertically  into  the  ocean. 

Newton’s  law  of  motion  states  that  a body 
tends  to  remain  in  a state  of  rest  or  uniform 
motion,  unless  impelled  by  some  external  force 
to  change  that  state.  The  cannon-ball  is  already 
traveling  in  a state  of  uniform  motion.  If  a ball 
is  thretwn  inside  or  outside  of  a moving  car. 
it  will  travel  toward  the  front  or  the  rear  of  the 
car  regardless  of  whether  the  car  is  in  motion 
or  not  and  no  extra  force  must  be  exerted  to 
propel  it  in  either  direction,  the  reason  being 
that  the  ball  is  already  traveling  at  a certain 
definite  speed  and  the  thrower  of  the  ball  in- 
creases or  reduces  that  speed,  changing  in  this 
way,  the  state  of  motion. 
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The  Old  Way 


Factory 


Branch  ^ 
House 


Salesman 


Agent 


You 


The  New  Way 


Factory 


Two  Ways  of  Selling  the 

QUIVER 

Typewri't^r 

The  New  Way  Saves  You  $36 


THE  OLD  WAY:  It  cost  $36  to 
sell  you  a typewriter.  Rents  of 
offices  in  many  cities,  salaries,  com- 
missions and  other  costly  practices 
— each  demanded  its  share. 


THE  NEW  WAY : We  ship  from  the  fac- 
tory to  you,  eliminating  all  wastes.  This 
saves  the  $36,  and  it  now  goes  to  you.  A 
$100  Oliver  costs  you  but  $64.  Why  waste 
$36  by  buying  typewriters  the  old  way? 


These  Facts  Will  Save  You  Money 

Note  that  this  advertisement  is  signed  by  The  Oliver  Typewriter  Company  itself.  It  is 
not  the  advertisement  of  a concern  offering  second-hand  or  rebuilt  Olivers  of  an  earlier 
model.  The  Oliver  Typewriter  Company  makes  only  new  machines. 

The  old  way,  as  explained  above,  was  wasteful  and  wrong.  So  people  have  welcomed 
our  new  economical  plan  and  our  output  has  multiplied. 

FREE  TRIAL 


We  offer  for  $64  the  exact  machine  which  for- 
merly sold  at  $100.  This  is  our  Model  Nine,  the 
finest  typewriter  we  ever  built.  It  has  the  universal 
keyboard,  so  any  stenographer  may  turn  to  it  with- 
out the  slightest  hesitation  and  do  better  work 
more  easily. 

And  it  has  dozens  of  superiorities  not  found  else- 
where. For  instance,  it  has  far  fewer  parts.  This 
means  longer  wear,  and  naturally  few  or  no  repairs. 

This  Oliver  Nine  is  a 20-year  development.  If  any 
typewriter  is  worth  $100,  it  is  this  splendid  model. 

It  is  the  same  machine  used  by  great  concerns 
such  as  United  States  Steel  Corporation,  National 
City  Bank  of  New  York,  New  York  Central  Lines, 
Otis  Elevator  Company  and  hosts  of  others.  Such 
concerns  demand  the  best.  Yet  they  are  not 
wasteful. 


Was 

$100 

Before  the 
War 


Merely  clip  the  coupon  below,  asking  us  to  send  a 
free  trial  Oliver.  We  do  not  ask  a penny  down. 
When  the  Oliver  arrives,  try  it  out.  Put  it  to  every 
test.  Compare  its  workmanship. 

Then  when  you  are  convinced  that  the  Oliver 
Nine  is  all  we  claim,  and  you  prefer  it,  pay  us  at  the 
rate  of  $4  per  month.  * 

During  the  free  trial,  you  are  not  under  the  slight- 
est obligation  to  buy.  If  you  wish  to  return  it,  we 
even  refund  the  outgoing  transportation  charges. 

Used  typewriters  accepted  in  exchange  at  a fair  valuation. 

Or,  if  you  would  rather  know  more  about  our  plans  be- 
fore ordering  a free-trial  Oliver,  check  the  coupon  for  our 
amazing  book  entitled,  “The  High  Cost  of  Typewriters — 
The  Reason  and  the  Remedy.”  We  accompany  it  with  our 
beautifully  illustrated  catalog  describing  the  Oliver  Nine. 


Canadian  Price,  $82 

’^OUlVEf? 

Typewriter  (pmpen]^ 

672  Oliver  Typewriter  Bldg.,  Chicago,  111. 


THE  OLIVER  TYPEWRITER  COIPANY 

67^  OliTer  Typewriter  Bldg:..  Chicago 

□ Ship  me  a new  Oliver  Nine  for  five  days  free  inspection.  If 
I keep  it,  I will  pay  $64  at  the  rate  of  $4  per  month.  The 
title  to  remain  in  you  until  fully  paid  for. 

My  shipping  point  is 

This  does  not  place  me  under  any  obligation  to  buy.  If  I choose 
to  return  the  Oliver,  I will  ship  it  back  at  your  expense  at  the 
end  of  five  days. 

□ Do  not  send  a machine  until  I order  it.  Mail  me  your  book — 
“The  High  Cost  of  Typewriters- — ^ The  Reason  and  the  Rem- 
edy,” your  de  luxe  catalog  and  further  information. 


Name 


Street  Address 

City State. 

Occupation  or  Business 
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For  Actual  $18  Value— Tenor- 
Banjo,  Banjo,  Banjo  Man- 
dolin, or  a $15  Banjo 
Ukelele  for  $6.45 

Sensational,  direct-fronx-the-factory 
price,  SUPERTONE  instruments^ 
gua*  anteed  20  years. 

No.  2 Tenor-Banjo,  No.  3 Banjo  and  No.  4 
Mandolin  have  11  in.  heads;  nickel-plated 
hexagon  brackets  and  tail  pieces ; fine  calf- 
skin heads,  nickel-plated  shell,  both  edges 
spun  over  steel  wire.  Artistic  scroll  heads, 
finished  in  mahogany.  Worth  $18.00.  Our 
rock-bottom,  direct-from-the-factoi'y  price 
only  $8.45  each  : No.  5 Banjo-Ukelele,  7 in. 
head,  same  style,  only  $6.45.  Make  big 
money.  We  want  customer  agents  every- 
whex'e.  Send  order  today.  We  ship  C.  O.  D. 
with  privilege  of  examination.  If  not  worth 
$15  to  $18,  do  not  accept  it.  Hurry ! This 
offer  may  not  appear  again. 


Chicago  Musical  Instrument  Mfg.  Co. 

Desk  802  602  W.  North  Ave.,  Chicago 


HERE’S  THE  LITTLE  LATHE 
YOU’VE  WANTED 
AT  THE  PRICE  YOU’VE 
WANTED  TO  PAY 

23.75  N^^VORK 

Compound  Slide  Rest  Included  1 1 
Send  for  Circulat 
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BOOK  REVIEW  1 

Cyclopejjia  of  Aitj.ied  Electricity.  Eight 
large  volumes,  profusely  illustrated.  Flex- 
ible covers,  size  6x8j4,  occupying  IOJ/2'' 
shelf  space.  Publisht  by  the  American 
Technical  Society,  Chicago,  1920. 

This  cyclopedia  is  a generai  reference  work  on 
the  subject  of  electricity,  with  over  2,000  engrav- 
ings contained  in  its  eight  volumes.  Its  authors 
and  collaborators  are  men  well  known  in  the 
scientific  world  because  of  their  achievements  in 
the  field  of  electricity:  and  its  authorities,  the  best. 

The  subject  is  entered  into  in  great  detail  and 
this  slight  review  merely  gives  a relatively  few 
topics  found  in  this  exhaustive  work. 

Volume  I — In  the  first  volume  the  “beginnings 
of  electricity”  start  the  reader  and  student  at  the 
correct  point  by  explaining  the  natural  magnet 
The  subject  is  entered  into  a great  detail  and 
the  places  where  it  is  found  in  greatest  abun- 
dance, together  with  its  varied  uses. 

Artificial  magnets  of  the  horseshoe  and  bar  type 
are  then  discust  together  witli  the  laws  of  unit 
pole  strength,  induction  lines  of  force,  and  in 
fact  all  the  detailed  knowledge  desired.  This,  how- 
ever, is  at  the  same  time  simple  enough  for  a lay 
reader  to  understand.  The  dipping  needle  is  also 
given  considerable  discussion. 

A little  further  in  the  work,  static  electricity 
with  its  varied  functions,  discharge  effects, 
screens,  together  with  instruments  for  measuring, 
are  described  and  the  countless  formulas  are  also 
addeil,  which  make  calculation  a very  simple  mat- 
ter. Wherever  possible,  water  analogues  have  been 
used  to  help  simplify  tlie  subject.  Upon  com- 
pletion of  this  chapter,  electricity 'and  magnetism, 
and  the  methods  of  measuring  E.  jM.  F.  are  con- 
sidered. Thereupon  various  resistance  circuits 
and  the  definition  of  words  referring  to  magnetic 
effects  and  resistances,  formulas  and  tables  come 
ill  for  their  attention. 

Heaters  and  electric  lamps  are  also  included  in 
this  part.  Then  the  varied  sul)jects  of  the  laws 
of  induced  currents,  chemical  effects,  radio-activity 
and  radio  are  considered  in  order.  Direct  current 
dynamos,  together  with  their  windings,  controlling 
devices  and  measuring  devices,  spot  welding  and 
transformers,  occupying  an  important  position.  .A 
very  important  and  .interesting  chapter  on  the 
principles  of  direct  current  dynamos  together  with 
the  formulas  for  calculating;  practically  any  un- 
known; each  calculation  having  an  example  which 
can  readily  follow  is  provided.  This  includes  cal- 
culation for  the  commutation  and  the  time  inter- 
val required  for  this  commutation  and  number  of 
poles,  etc.  Methods  of  preventing  sparking  by 
means  of  compensation  are  shown,  and  motors 
employing  the  same  principles  are  described. 
Questions  after  each  chapter  are  an  added  attrac- 
tion to  this  elaborate  work,  making  it  suitable  for 
even  the  young  student. 

The  make-up  of  storage  batteries  of  all  sorts 
are  then  entered  into;  the  volume  ending  with 
review  questions  on  the  subjects. 

Volume  II — The  second  volume  treats  mainly 
upon  the  subject  of  alternating  current  machinery. 
In  this  is  included  alternators,  rectifiers,  and  in- 
duction motors.  Many  formulas  and  tables  allow 
for  calculations  in  which,  of  course,  a good  knowl- 
edge of  algebra  and  general  mathematics  is  desir- 
able but  not  required,  as  examples  of  the  more 
important  calculations  are  given. 

Most  of  the  types  of  windings  arc  included  and 
the  formulas  for  quick  calculations  are  added,  so 
that  time  for  performing  these  is  reduced  to  a 
minimum. 

Volume  III — This  deals  with  the  design  of  di- 
rect current  motors.  Every  conceivable  tyjie  of 
pole  design  is  given  and  the  advantages  of  each 
disciist.  The  shaft  bearings  are  also  taken  .into 
account.  Tables  for  voltage  drops,  shunt  and 
series  types  as  well  as  large  charts  are  scattered 
thruout  the  book,  illustrating  clearly  armature 
windings  of  all  types. 

Small  motor  design  is  then  added,  including  au- 
tomobile starting  motors,  and  also  the  design  of 
small  transformers,  the  laws  of  which  can  be 
worked  out  very  readily  and  the  construction  de- 
velopt  with  practical  results. 

Volume  IV — Electrical  measurements  are  first 
explained.  Then  a chapter  for  everybody  who  has 
current  in  his  house;  curve  drawing  instruments 
and  recording  instruments  are,  of  course,  included. 
Follows  a very  exhaustive  treatise  on  electro- 
magnets, the  method  of  calculation  for  any  type, 
together  with  the  pull  under  actual  working  con- 
ditions. 

Tlie  use  of  electro-magnets  is  dwelt  upon  and 
a short  concise  review  of  .induction  coils,  both  for 
radio  and  X-ray  work,  and  the  Tesla  transformer 
filling  a much-needed  want  are  given. 

Industrial  forms  of  controllers,  elevators  and 
railway  signaling,  each  in  a chapter  of  its  own, 
complete  this  volume. 

Volu::ie  V — In  tliis  book  there  is  given  a scien- 
tifically correct  work  on  wiring  methods,  in  which 
numerous  minor  details  such  as  splicing  of  wires 
{Continued  on  page  1108) 
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and  cables  and  all  forms  of  light  or  power  wiring 
for  store  or  factory,  concealed  in  either  wood  or 
metal  molding,  conduit  (flexible  or  rigid),  and 
steel  armored  flexible  cable  are  described;  numer- 
ous charts  depict  the  various  methods. 

This  chapter  is  completed  with  the  subject  of 
switchboard  and  panels  whose  wiring  also  occupies 
considerable  attention. 

A treatise  on  the  planning  of  wire  installations 
makes  this  book  desirable  for  electricians  engaged 
in  such  work.  Large  blue-print  drawings  dealing 
with  wiring  and  electrical  signals,  cause  the  study 
to  be  greatly  simplifled.  A chapter  on  Under- 
writers’ requirements  giving  the  exact  details  of 
any  form  of  installation  completes  the  volume. 
Enough  cannot  be  said  about  this  latter  chapter  in 
this  limited  space. 

Volume  VI — In  the  sixth  volume  electric  light- 
ing first  attracts  our  attention;  method  of  deter- 
mining candle-power,  and  then — incandescent,  car- 
bon, Nernst  lamps,  mercury  vapor  type  and  other 
forms  of  tube  lighting  follow  in  order. 

Reflectors  of  practically  all  types  having  basic 
ideas,  are  then  discust,  together  with  reasons  for 
the  choice  of  certain  lights.  Store,  interior  light- 
ing, industrial  plant  lighting,  flood  lighting,  home 
lighting  and  street  lighting — all  occupy  respective 
positions.  Railway  car  lighting  and  the  method  of 
control  is  then  added,  demonstrating  many  fea- 
tures not  generally  known  to  individuals  and  to 
a great  extent  unfamiliar  to  electricians. 

A radical  and  novel  addition  .is  a chapter  for 
the  chemist,  on  Electro-chemistry,  which  is  boxuul 
to  attract  favorable  notice  and  undoubtedly  wide 
use  will  be  made  of  the  simple  diagrams  given 
therein  to  conduct  experiments  in  miniature. 

Volume  VII — This  brings  us  to  the  seventh  vol- 
ume which  is  considerably  more  teclinical  and  in- 
tended more  or  less  for  the  Electrical  Engineer. 
After  a profuse  discussion  on  power  stations  and 
switchboards,  together  with  dynamos  and  other 
electric  machinery,  electric  welding  is  entered 
into,  showing  the  advantages  of  this  method,  the 
time  and  cost  involved  and  the  process  for  pro- 
ducing the  results  desired. 

Cutting  by  the  arc  and  also  gas  torches,  such 
as  ox3^-acetyIene,  are  included,  and  last  but  not 
least  thermit,  and  its  uses.  The  types  of  welds 
and  tools  employed  are,  of  course,  necessary  ad- 
juncts found  in  this  work. 

Volume  VIII — In  the  eightli  and  last  volume;  of 
the  Cyclopedia  of  Applied  Electricity,  electrical 
transmission  and  methods  of  .installation,  together 
with  distribution,  pole  guying,  conduit  arrange- 
ments, and  in  fact  every  form  of  electrical  trans- 
mission detail  that  would  ever  be  required  is 
given  in  this  exhaustive  study.  The  forms  of 
electrical  raihvaj'  control,  methods  of  testing  and 
power-house  arrangements,  together  with  the  elec- 
trification of  steam  railways  naturally  occupy 
many  pages. 

The  work  ends  with  a glossary  in  which  the 
definitions  of  words  used  in  the  text  are  given  in 
simple  language  and  reference  is  made  to  the  vol- 
umes in  which  information  desired  may  be  found. 
The  cyclopedia  is  scientifically  correct,  and  is  as 
free  as  possible  from  unnecessary  mathematical 
formulas;  also  technical  phrasing  is  omitted  wher- 
ever possible. 

Diagrams  and  curves,  together  with  practical 
examples,  are  greatly  helpful  in  explaining  the 
subject.  Inasmuch  as  the  work  is  modern,  written 
by  undoubted  authorities  in  their  respective  fields, 
its  reliability  can  be  vouched  for.  One  regretful 
omission  is  the  lack  of  a discourse  on  the  subiect 
of  Telephony,  but  even  in  view  of  this  the  Cyclo- 
pedia remains  almost  priceless  to  its  owner. 


The  Year  Book  of  Wireff.ss  Tf-legraphy 
AND  Telephony  for  1920.  Cloth  cover, 
1,148  pages,  33  illustrations,  size  8% 
inches  by  5^4  inches.  Pnblisht  by  the 
Wireless  Press,  Ltd.,  London. 

This  excellent  work  covers  in  detail  practically 
every  branch  of  wireless  telegraphy  and  telephony, 
describing  fully  the  latest  accomplishments  in 
these  interesting  fields  of  human  endeavor. 

In  the  first  half  of  the  book  are  contained  the 
record  of  the  development  of  wireless  telegraphy, 
radio  laws  and  regulations  of  all  countries  of  the 
world  and  the  names  of  land  and  ship  station^ 
giving  their  geographical  positions,  their  call  sig- 
nals, wave  lengths,  and  the  nature  and  hours  of 
service,  etc. 

The  latter  half  of  this  book  is  devoted  mainly 
to  the  call  letters  allotted  to  land  and  ship  sta- 
tions, radio-communication  and  meteorology,  wire- 
less with  relation  to  time,  and  arrangements  cur- 
rent in  various  countries.  Useful  radio  data,  nau- 
tical measures,  companies  engaged  in  the  commer- 
cial development  of  radio-telegraphy  and  radio- 
telephony are  also  given. 

A biographical  section  of  leading  men  in  the 
wireless  world,  including  obituary  notices,  followed 
by  a review  of  the  latest  radio  publications,  con- 
stitute the  concluding  portion  of  the  work.  This 
valuable  reference  book  should  be  found  in  the 
library  of  every  radio  operator,  both  amateur  and 
commercial. 

(Continued  on  page  1110) 


Government  Overcoats 

All  wool  Government  overcoats,  slightly  woi-n, 
but  in  first-class  condition.  These  coats  have 
been  renovated,  cleaned  and  pressed  and  a first- 
class  tailor  would  ask  $75  to  make 
one  from  the  same  class  of  material. 
Men’s  sizes  from  36  and  up.  The 
small  sizes  will  make  the  warmest 
coat  your  boy  ever  wore  and  are 
just  the  thing  for  school.  Any  of 
these  coats  should  wear  for  5 years. 

I Our  price  $8.75. 

I These  coats  dye  a beautiful  black 
or  dark  blue,  which  we  will  have 
done  for  you  if  you  so  request  by 
the  largest  dyers  in  Chicago  for 
$2,75  additional  to  the  first  cost  of 
$8.75,  but  the  cost  of  dyeing  must 
accompany  your  order. 

As  a matter  of  good  faith  mail  us 
a deposit  of  $1,  balance  on  delivery. 
We  always  ship  overcoats  by 
express,  unless  otherwise  in- 
structed. 


$8.75  Each 


KINGSLEY  ARMY  SHOE  CO., 

3852  Conage  Grove  Ave.,  Dept.  K-90,  Chicago,  III. 


AN.EASY  WAY  TO 
MAKE  MONEY 

on  & small  salary.  Be  independent.  Go  in  the  tire  re« 
pairing  business.  One  man  says  ‘T  made  $60.00  the  first 
^y.**  Others  average  $200  to  $600  a month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a pos- 
Bible  customer.  No  experience  needed.  We  teach  you. 

Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  Mannfacterera 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can’t  undercure  or  overcure  a tire. 

Kequires  no  watching  or  regulating. 

FREE  Book 

•*How  to  Open  a Tire  Repair  Shop." 

It  tells  how  to  make  big  money. 

Don’t  delay.  Write  quick. 

C.  A.  SEALER  CO. 

2201  FoortbSt,  Wiopoo,  Wucouin 


Big  Profits  in  Battery  Charging 
withtheHB  32-Battery  Charger 


You  can  be  quickly  cured,  if  you 

^STAMMER 


fi 

m Send  10  cents  for  288-page  book  on  Stammering  and 
m Stuttering,  “Its  Cause  and  Cure.”  It  tolls  how  I 
cured  myself  after  stammering  20  yrs.  B.  N.  Bogue» 
W Bogue  Bldg.,  1147  N.  111.  St.,  Indianapolis. 


STAMPS 


50  all  diff.  British  Guiana,  Cuba.  China, 
India.  Jamaica.  Japan.  Portugal.  Vene- 
_ zuela.  etc.,  only  (Oc;  100  all  diff..  15c; 
1000  all  diff.,  fine  collection  in  itself,  $5.00;  100  diff- 
U.  S.  30c;  1000  hinges,  lOc.  Agents  wanted,  50%  com- 
mission. List  free.  I BUY  STAJilPS. 

L.  B.  DOVER  LONGMONT^  COLO. 
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The 
Right  Way 

To  Get  Into  The 

Automobile  Business 

Come  to  Detroit,  the  Automobile  Center,  and  Learn 
at  the  Factory  Endorsed  School 

It  is  necessary  to  understand  both  the  electrical  and  mechanical  ends 
of  the  business  in  order  to  be  successful.  They  go  together. 

THOUSANDS  OF  MEN  WANTED 

In  addition  to  the  constant  demand  for  real  trained  men  in  the  production  end,  ten 
million  or  more  autos,  trucks  and  tractors  in  use  in  America  must  be  kept  in  repair. 
You  can  start  a garage,  repair  shop  or  service  station  of  your  own.  Or  operate,  repair 
and  sell  tractors  and  automotive  equipment  used  on  the  farm.  Experts  are  needed  to  install 
and  do  service  work  on  lighting  systems.  They  must  know  gas  engines  and  automotive  elec- 
tricity thoroughly.  Salesmen  that  understand  the  mechanical  and  electrical  part  of  the  automo- 
tive machinery  are  winning  big  success.  More  brazing  and  welding  shops,  more  Tire  Repair  Shops, 
are  needed.  There  is  no  other  line  of  business  where  a man  can  go  out  and  do  what  our  graduate*  do, 
in  such  a short  time. 

This  Small  Town  Garage  Paid 


Leading  Manufacturers  Endorse  Our  School 

Many  of  them  assisted  in  outlining  our  courses. 
They  know  it  is  right. 


$10,000  Profit  in  6 Months 


BECAUSE 


it  is  managed  by  a 
man  who  understands 
his  business. 

This  is  20-year-old  Ben  W.  Koehler  of  Pulaski,  Wis., 
and  the  garage  of  Koehler  and  his  partner,  $93,810 
worth  of  business  in  six  months  with  a profit  of 
$10,000.  Mr.  Koehler  is  an  M.  S.  A.  S.  graduate. 
Koehler  learned  the  automobile  business  the  right 
way.  He  came  to  Detroit.  Ninety-four  per  cent,  of 
automobiles  are  made  in  Detroit  district.  The  great- 
est automobile  experts  are  here. 


This  is  Ben 
W.  Koehler  and  some  of 
his  men  leaving  with  a string  of  cars 
enroute  from  Detroit,  Mich.,  to  Pulaski,  Wis. 

. Koehler  is  at  the  head  of  the  line — look  him  over — just  a 
young  fellow  only  20  years  old,  but  with  lots  of  pep  and 
. A.  S.  training. 

You  Can  Start  a Business  of  Your  Own,  Too 

just  as  Koehler  did.  Very  little  capital  is  required  and  you  can  always 
get  that  if  you  have  the  training.  Koehler  is  onlv”* qne  of  the  thousands 
of  M.  S.  A.  S.  graduates  who  are  making  good. 

Let  us  tell  you  of  the  Wunderful  opportunities 
in  the  Auto,  Truck  and  Tractor  business.  Let  us 
tell  you  the  right  way  to  get  a business  of 
your  own.  One  that  will  bring  you  $500  to  $1,000  per  month.  Let  us  tell  you 
of  the  thousands  and  thousands  of  graduates  who  are  making  good.  Let  us  tell  you 
of  the  factory  outlined  and  factory  indorsed  course,  and  why  Detroit,  the  heart  of  the 
auto  indi^try,  is  the  logical  place  for  you  to  learn.  Send  for  Free  Catalog  Today. 


FREE  CATALOG 


Detroit.  [Mich..  US.  a . 

May  4.  1920. 

Mr.  L.  B.  Fisher. 

Route  No.  7.  Box  181, 

Paducah,  Ky. 

Dear  Sir: 

This  will  acknowledge  your  letter  of  May  1,  addressed 
to  the  attention  of  Mr.  Vincent. 

I would  advise  you  to  enter  an  auto  school,  as  I believe 
you  would  get  an  all-around  experience  quicker  than 
working  eitlier  in  a Factory  or  Garage.  I understami 
that  the  Michigan  State  Auto  School  have  turned  out  some 
veiT  good  men,  and  I do  not  believe  you  would  make  any 
mistake  in  attending  this  school  if  you  wish  to  become 
thoroughly  experienced  in  the  automobile  business.  In 
this  school  you  woultl  get  an  opportunity  to  work  on  all 
different  kinds  of  cars,  and  you  would  also  have  instructors 
who  could  explain  the  different  parts,  etc. 

Yours  very  truly, 

PACKARD  MOTOR  CAR  COIMPANY. 

•T.  D.  Wilson, 

Ass't  to  Vicc-Pre.sident 
of  Engineering. 


Michigan  State  Auto  School. 


The  Detroit  Auto  SchooT* 

662  .A.xj.'fco  BT_a.il diang 
3729  Woodwsr’ci  Av®. 


** Endorsed  by  a// Lead/nd  Manufacturers 

Detroit, 
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$365^  ONE  DAY! 


Boolll  Review 


Ira  Shook  of  Flint  Did  That 
Amount  of  Business  in  One  Day 


Making  and  Selling  Popcorn  Crlspettes  with  thia 
machine.  Profits  $269.00.  Mullen  of  East  Liberty 
bought  two  outfits  recently,  and  hs  ready  for  third. 
Iwata,  Calif.,  purchased  outfit  Feb.  1920,  Since,  has 
bought  10  more — his  profits  enormous.  J.  R.  Bert, 
Ala.,  wrote;  “Only  thing  I ever  bought  equaled  ad- 
vertisement.'* J.  M.  Pattilo,  Ocala,  wrote:  “Enclosed 
find  money  order  to  pay  alloiy  notes.  Getting  along 
fine.  Crispette  business  all  youclaim  end  then  some.'* 
John  W.  Culp,  So,  Carolina,  writes:  Everything 
going  lovely.  The  business  section  of  this  town 
covers  two  blocks.  Crispette  wrappers 
laying  everywhere.  It’s  Rood  old  wor/d 
after  all!"^  KelloR  $700  ahead  end 
of  second  week*  Mexiner,  Baltimore, 
Sn  AnA  A>%xr  33Q  in  one 

Baker,  3.000 
one  day. 


WE  START  YOU  IN  BUSINESS 


Little  capital,  no  experience.  Furnish  secrelfarmula 

Build  A Business  Of  Your  Own 

The  demand  for  Crispettes  is  enormous.  A delicious  food 
confection  made  without  BUijar,  Write  me.  Get  facts 
about  an  honorable  business,  which  will  make  you  inde* 
pendent.  You  can  start  right  in  yourowntown.  Business 
will  grow.  You  won’t  be  scrambling  and  crowding  foro 
job.  You  will  have  made  your  own  place. 

Profits  $1000  A Month  Easily  Possible 

Send  post  card  for  illustrated  book  of  facts.  Contains  en* 
thusiastic  letters  from  others -shows  their  places  of  busi* 
ness,  tells  how  to  start,  when  to  start,  and  all  other  ia* 
formation  needed.  It’s  free.  Write  now. 

LONG  EAKINS  COMPANY 

{ 253  High  Street  Springfield,  Ohio 


r;si 


’’A. 


lUechanically  Inclined 

I — to  send  for  tag  bis 

'7^/pageFREE! 

' BOOK— * 


It  tells  how  in  a few 
weeks  you  can  earn  from 
$150  to  $400  a month  in  the 
Auto  and  Tractor  business. 
Be  Vour  Own  Boss,  At 
small  cost  learn  to  be  an  ex- 
pert mechanic  by  the  Sweeney 
System  of  working  on  teal  cars. 
Use  tools  not  books.  Simply 
send  your  name  and  address  to- 
day, a post  card  will  do,  for  our 
and  27  photographic  reproductions  of 
machine  shop  work,  etc.  Let’s  Go— Write  Newt 
EMORY  J.  SWEENEY,  President 

LEARN  A TRADE- 


W ^CHOOL  OF  AUTO  TRACTOR  AVIATION  , 
138  SWt£N£yBLOG  KANS4SCrry.MO 


^ TT  e want  one  exclusive  repre- 
seotativeineach  locality  to  use 
, and  sell  the  new  Mellinger  Extra-Ply, 
X hand  made  tires.  Guarantee. Bona  for 
I 8000  Miles.  (No  seconds).  Shipped  pre- 

E‘  aid  on  approval.  Samolrt  eectjonafor^shed. 

uy  until  you  tret  our  Special  Direct  Prices.  Write 

1 „„.MPL'-INGERTIRe*BUBBERCO.  _• 
1901  Oak  St.  Kansas  City,  Mo. 


Saves  Gasolene 

Prevents  Car- 
bon and  Miss- 
llres.  Will  lire 
old  or  (Tjicked 
spark  pliiKS. 
Write  for 
Oovernments 
Tests 

ALL  SPARK 
IGNITION  CO. 
13  X Water  St., 
New  York 


BE  AN  EXPERT 


Wonderful,  new  device,  guides  your  hand;  TOirecta 
"’oor  writing  in  few  days.  Big  improvemenHn^th^o 
-lonra.  No  failures.  Complete  ootline  FKKIS, 
WriteC.  J.Ozment,  Dept.  44.  St.  Louis,  Mo* 


h< 
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AIDS  TO  ELECTRICIANS’  EXAMINA- 
T I O N S— QUESTIONS  AND  AN- 
SWERS. ily  Samuel  J.  Thackaberry. 
Paper  covers,  79  pages,  size  4J4"  by  6H"- 
Ptiblisbt  by  Aaron  Sbapiro,  222  E.  64tb 
St.,  New  York  City,  N.  Y. 

This  book  covers  every  question  that  could  pos- 
sibly be  given  in  an  electrician’s  examination, 
together  with  its  answer,  all  in  a‘  clear  and  con- 
cise manner.  A few  of  the  many  practical  ques- 
tions and  answers  contained  in  this  book  are  as 
follows: 

Q.  If  you  had  to  install  250-watt  gas-filled  lamps 
witli  shades  over  tliem  what  kind  of  sockets  would 
you  use? 

A.  Mogul  sockets,  which  have  no  fiber  lining. 

O.  Is  it  necessary  to  ground  the  base  frames  of 
250-volt  motors? 

A.  No.  The  base  frame  must  be  insulated  from 
the  floor  or  from  their  supporting  surface. 

O.  What  kind  of  insulation  on  the  wire  in  metal 
moulding? 

Rubber  covered,  single  braid. 

This  hook,  as  its  name  implies,  is  truly  an  aid 
for  electricians  in  their  examinations,  and  the 
wealth  of  information  contained  therein,  will  not 
fail  to  convince  the  reader  of  its  real  value. 


MR.  TOUCH-BUTTON,  OR  THE 
HOME  OF  BEAUTIFUL  IDEALS.  By 
Nanc.v  Berry.  Paper  covers,  48  pages,  40 
illustrations,  size  7>4"  by  10".  Publisbt 
by  Country  Life,  Ltd.,  20  Tavistock,  St., 
Covent  Garden,  W.  C.  2,  England. 

This  book,  written  by  a child  authoress,  is  a tale 
for  chililren,  describing  an  all-electric  house,  in 
which  electricity  is  applied  to  every  conceivahle 
labor-saving  device  and  comfort-increasing  con- 
trivance in  the  home. 

- The  story  itself,  is  written  in  an  interesting  and 
fascinating  matuier,  and  we  are  wafted  upon  the 
wings  of  electricity,  to  a wondrous  house  wherein 
every  demand  of  onr  adventure  is  promptly  ful- 
filled. 

This  hook  can  truly  he  enjoyed  by  children  of 
all  ages,  and  it  describes  to  the  youthful  readers, 
the  many  and  varied  advantages  of  an  electrically 
eqnipt  home,  wherein  every  modern  electric  con- 
trivance is  found;  such  as  vacuum  cleaners,  in- 
direct lighting  and  loud-speaking  telephones. 


WHO'S  WHO  IN  AMERICA— 1920-1921. 
Vol.  11.  Cloth  covers,  size  5j4  by  7?4 
inches,  3,302  pages.  Publisbt  by  A.  N. 
Marquis  & Co.,  Chicago. 

We  have  received  Volume  11  of  “Who’s  Who  in 
America,”  a work  which  has  had  a long  and  honor- 
able career,  and  which  really  sets  the  pace  for  all 
similar  books  of  contemporaneous  biography. 

The  first  volume  was  for  the  year  1899-1900  and 
contained  827  pages  with  8,602  biographies.  Since 
then  it  has  grown,  the  proportional  growth  being 
most  marked  in  the  early  editions.  And  now,  in 
Volume  11,  there  are  3,302  pages  with  23,453  bi- 
ographies, of  which  biographies  2,514  apiiear  in 
no  previous  issue.  _ Increasing  at  this  rate,  it 
would  seem  as  if  it  would  surely  reach  a pro- 
hibitive size,  hut  the  subjects  of  its  te.xt  keep 
dying,  and  that  is  what  saves  it;  because  it  is  a 
dictionary  of  only  living  people.  Back  references 
are  given  to  former  volumes  for  those  who  have 
died.  It  therefore  is  a complete  modern  American 
liiographical  dictionary  in  its  full  set  of  11  volumes, 
and  any  library  possessing  such  a set,  should  pre- 
serve it  carefully. 

The  work  has  become  an  absolute  standard  and 
is  based  on  the  following  rule  which  we  quote  from 
the  foot  of  its  tenth  page,  ‘‘Not  a single  sketch 
in  ‘Who’s  Who  in  America’  lias  been  paid  for — 
and  none  can  he  paid  for." 


SELENIUM  CELLS  AND  HOW  THEY 

ARE  MADE By  Samuel  Weiu.  Fully 

illustrated.  Paper  covers,  size  6 by  8)4 
incites.  Publisbt  by  Tbe  Progress  Pub- 
lisbing  Co.,  New  York. 

This  little  pamphlet  contains  a quantity  of 
information  about  the  clement  selenium.  This 
subject  is  acquiring  increased  importance,  and 
is  exciting  more  interest  day  by  day;  therefore, 
we  believe  the  hook,  which  ts  a very  thorough 
compendium  of  different  processes  and  terms  of 
the  subjects  with  numerous  illustrations  of  the 
cells,  will  be  favo'rably  received  by  our  readers. 

Selenium  is  a conductor  of  rather  high  elec- 
trical resistance,  but  whose  resistance  is  reduced 
by  exposure  to  light,  to  which  it  is  very  sensitive, 
and  this  sensitiveness  opens  a possibility  for  the 
construction  of  very  interesting  electrical  appar- 
atus. 

(Continued  on  page  1112) 


EXTRA  HEAVY  ARMY  COMFORTS 


Weight  7 to  8 pounds,  size  66x76.  Stuffed 
with  the  purest  of  white  cotton.  Extra  heavy 
covers,  mostly  Khaki  in  color,  with  a small  per 
cent,  of  floral  designs.  Beautiful  extra  strong 
comfort  that  are  more  serviceable  than  comforts 
costing  from  $8  to  $11.  These  comforts  were 
issued  just  one  month  before  the  Armistice  was 
signed,  and  many  never  left  the  supply  depots. 
All  in  practically  first-class  condition.  Our  price 
$3.75  each. 

We  also  have  several  thousand  comforts  of 
the  same  kind  and  size  of  the  above  which  are 
soiled,  but  in  good  wearing  condition,  free  from 
holes  and  rips,  at  $2.40  each.  These  are  classed 
as  No.  2 comforts  and  if  you  prefer  this  one  be 
sure  to  state  you  want  comfort  No.  2. 

As  a matter  of  good  faith  mail  us  a deposit 
of  $1,  balance  on  delivery.  We  always  ship 
comforts  by  express,  unless  otherwise  instructed. 

KINGSLEY  ARMY  SHOE  CO. 

3852  Cottage  Grove  Ave.,  Dept.  X-90,  Chicago,  III. 


your  1921  “Ranger’' 
at  once.  Earn  money^tor  the  small 
monthly  payments  on  Our  Easy  Pay* 
ment  Plan.  Parents  often  advance 
first  small  payment. 

FACTORY  to  RIDER  wholesale  prices. 

Three  bit;  model  factories.  44  Styles, 
colors  and  sizes  in  our  Ranker  line. 

Delivered  FREE  on  30  IMtYS TRIAL. 

Select  bicycle  and  terms  that  soit— 
ca^or  easy  HBymoRta.  Ez, -prepaid, 

TIP  EC  lamps.homs.wheels.partsand 
I ■ncOcQaipiQeotathalfretailDrlcea. 

SEND  NO  MONEY-Simply  write  today  forbls.  Fret 
Ranker  Catalog  and  marvelous  prices.  Special  _ 

WaaH  Cyriv  CompanyAglnt.^ 
riirclllDep«.c-ioichica^o 


Build  This  Car 

This  nifty  little 
driven  b:,'. 
gasoline 
motor 
l)e 
by 


BIG  MONEY  SAVINGS  FOR  YOU 

Used  and  rebuilt  motorcycles,  einfle  and  twins. 

to  $100.  Used  bicycles,  $5.00;  ten* 
dems.  $10.  AH  macainesffusranteed 
is  vood  working  order.  Maw 
cycles  and  motorcycles  at  Fae« 
tory  prices.  You  save  dealers’ 
profits.  Motorcycle  and  auto« 
^bile  tires  too.  ^.00.  Complete 
line  of  psrta  ana  supplies, 
nger  Cycle  Co.»  Rocnester*N.Y« 


immm 


Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc, 

5000  Graduates  making 
good.  Catalog  Free. 
Cleveland  Automobile  SchooI,1807E.24tIiSl., Cleveland,  0 


You  Can  Save  $50.00 


By  recoTerlngr  yourold  auto 
top  frame  yourself.  We 
make  these  recovers  to  fit 


$7.65  and  up  oi 


J cars.  Any  person  that  can 

Parcels  Postpaid  furnish  in^ruedons! 

^ Roof  and  quarters  sewed  together  with  rear 
curtain,  fasteners,  welts  and  tacks.  All  complete.  Give  us  the 
name,  year  and  model  number  of  your  car  and  we  will  send  you 
our  catalogue  with  samples  and  quote  you  exact  price. 

LIBERTY  TOP  & TIRE  CO.,  Dept.  E4.  Cincinnati,  O. 


•deartone  Phonosffaphs 

$4.00  to  $200.00  Retail 
Our  Sundry  Dept,  offers  Needles  39c  per 
thousand.  Motors  $1.35  to  $14.75  each 
Tone-Arms  and  Reproducers  $1.30  to  $5.75 
per  set.  Main  Springs  20c  to  90c  each. 
Records,  Needles.  Saiipliire  Points  and 
Parts  at  reasonable  prices. 

Write  for  our  84-page  catalogue,  the  only 
one  of  its  kind  in  America,  illustrating  33 
different  styles  of  Talking  Machines  and 
over  500  different  Phonographic  Parts. 
LUCKY  13  PHONOGRAPH  COMPANY 
Exifort  Dept.  501B  Ea.st  19th  Btroot.  N.  Y 
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Now  As  Never  Be 


You  Need 


THE  ENCYCLOREDIA  BRITANNICA 

The  ending  of  the  great  war  brought  a tremendous  stimulus  into  every  held  of  human  thought  and  activity.  In  science — ■ 
medicine,  engineering,  chemistry,  physics,  agriculture  and  aviation  there  have  been  epoch  making  discoveries  and  inven- 
tions. Art — painting,  sculpture,  music,  literature  and  the  drama  have  received  their  share  of  this  new,  vigorous  interest. 
There  has  been  a marked  renaissance  of  reading.  The  industries  have  felt  the  stimulus  in  the  demand  for  greater  produc- 
tion, although  business  has  had  to  contend  with  serious  problems  of  labor  and  finance.  There  has  come  a new  and  intensi- 
fied interest  in  social  service,  education  and  a new  spirit  in  religion.  People  arc  taking  a greater  interest  than  ever  before 
in  athletics,  in  sports  and  games.  As  a direct  result  of  the  war  and  tlie  participation  of  the  United  States  in  world  affairs, 
there  has  been  aroused  a great  incentive  to  the  study  of  history  and  of  foreign  countries,  their  peoples,  government,  prod- 
ucts, resources,  customs  and  commerce.  This  tremendous  quickening  of  thought  and  activity  puts  upon  every  man  and 
woman  a great  responsibility  to  understand  the  meaning  of  the  present  day  developments  in  science,  art,  industry,  econom- 
ics and  politics.  The  necessity  for  authoritative,  comprehensive  and  unprejudiced  information  has  never  been  so  great. 
The  Encyclopaedia  Britannica,  known  for  one  hundred  and  fifty  years  as  the  standard  authority  and  the  greatest  guide  to 
accurate  information  among  English  speaking  peoples,  furnishes  the  foundation  of  knowledge  most  needed  by  the  business 
man,  the  manufacturer,  the  wmrker  in  the  industries,  the  scientist,  exporter,  importer,  student  of  world  affairs,  the  social 
worker  and  teacher. 


Is  America  oa  the  brink  of  a panic?  Will  under- 
production and  lack  of  labor  prevent  a panic? 
Will  the  cost  of  living  fall  abruptly?  Will  wages 
continue  high?  Is  the  fall  of  the  Bolshevist 
regime  in  Russia  imminent?  Will  Germany  ful- 
fill its  peace  treaty  obligations? 


By  means  of  the  extraordinary  articles  in  the  Encyclopaedia  Bri- 
tannica on  economics,  industries,  politics,  government,  labor  and  capital 
you  will  be  able  to  obtain  a clear  insight  into  the  problems  of  today. 
The  Britannica  will  aid  you  to  understand  the  issues  brought  up  in 
the  political  campaigns  for  President,  on  prohibition,  on  suffrage,  on 
tariffs,  on  currency,  waterways,  transportation  and  on  government 
ownership. 

A Treasure  Chest  of  Knowledge 

Tlie  Britannica  is  a complete  library  of  knowledge  on  every  subject. 
It  discusses  in  a way  that  you  can  understand  every  branch  of  science, 
industry,  literature,  art,  religion,  inventions  and  engineering;  history 
and  race  development;  war  and  peace;  architecture,  astronomy,  chem- 
istry, sociology,  education,  steam,  electricity,  geology  and  geography, 
biography,  law  and  physics.  You  and  your  family  v.'ill  find  in  the  Bri- 
tannica a liberal  education.  In  answer  to  the  hundred  questions  which 
every  day  come  to  your  mind  and  to  your  wife’s  and  children’s  minds, 
it  will  tell  you  more  about  everything  than  you  can  get  from  any 
other  source. 


29  Volumes 
44,000,000  Words 

30.000  Pa^es 

500.000  References 
Complete  latest  Edition 

Balance  in  small  monthli|  pai|snents 


SEARS,  ROEBUCK  AND  CO., 

CHICAGO. 


The  Britannica  in  Women’s  Affairs 

The  Encyclopaedia  Britannica  gives  to  the  womar.  fundamental 
information  on  politics,  on  economics,  child  welfare,  domestic  science, 
on  foods  and  their  relative  values,  on  hygiene,  sanitation,  home  decora- 
tions, furniture,  rugs  and  furnishings.  As  an  educational  influence  the 
Encyclopaedia  Britannica  is  supreme.  As  an  aid  to  children  in  school 
it  is  indispensable  to  supplement,  interpret  and  broaden  their  knowl- 
edge on  the  subjects  which  they  are  studying. 

Printed  on  the  Famous  India  Paper 

These  sets  are  printed  on  the  genuine  India  paper — the  beautiful, 
light,  strong,  thin  but  opaque  sheet,  which  has  proved  an  ideal  medium 
on  which  to  print  the  Encyclopaedia  Britannica,  because  it  makes  this 
great  work  more  compact,  much  more  convenient  to  handle  and  more 
inviting  to  read. 

MAIL  COUPON  TODAY 

Mail  to  us  today  the  attached  coupon  with  your  name  and  address 
and  we  will  send  you,  postpaid,  our  128-page  illustrated  booklet,  whicli 
will  give  you  full  information  about  the  Britannica  and  what  it  will 
mean  to  you  and  yours  to  have  such  a great  work  in  your  home;  also, 
how  we  are  able  to  sell  it  to  you  at  so  low  a price  on  such  liberal  terms 
of  payment. 

Orders  accepted  from  any  point  within  the  United  States. 


Sears,  Roebuck  and  Co.,  Chicago,  111. 

Gentlemen: — Please  send  me,  postpaid,  your  illustrated  hook. 
No.  26S,  giving  full  information  about  the  Encyclopaedia  .Britan- 
nica. Also  tell  me  what  I will  have  to  pay  for  a set  of  the 
Handy  Volume  issue  of  the  Britannica  printed  on  genuine  India 
paper. 

Name  


Postoffice  

R.  F.  D.  Box 

No No State 

Street 

and  No 

- ■■»■■■ — , , 
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Play  by  N»to 
Piaa..,  ()i  ;ram 
Violin,  Coniot, 
Guitar,  Uaiijo, 
01  a II  (I  o I i II, 
llai'p,  '(Vlio, 
T r o III  b i>  II  e, 
I'Inl.-,(  laiiiH'1, 
I’iroolo,  >axo» 

III llLnU*. 

lo.  Sir'll!  SiiiL'. 
iii!^,  llaMaiiali 
St«>oI  Guitar, 
llaniioiiy  ami 
4'  o III  p ositioii, 
Toitor,  Haiijo, 
Drum  & Traps 


Louise  Bowles, 
Epworth,  Va., 
writes : '‘Re- 
ceived my 
teacher's  cer- 
tificate. I high- 
ly recommend 
your  school  and 
wouldn’t  take 
anythinffforthe 
help  it  has  giv- 
en me.” 


ATHOHE! 


Music  no  longer  diffi- 
cult! New  plan  makes 
it  easy  to  learn  by  home 
study.  Positively  easier 
than  with  private  teach- 
er. Faster  progress.  You 
will  be  able  to  play  your 
favorite  instrument  in  a 
few  short  months  I 
More  than  250.000  men, 
w 0 m e n and  children 
have  learned  by  our 
method.  You.  too,  can 
learn  in  your  siiare  time. 
We  guarantee  it. 

Lessons  FREE 

We  want  to  have  one  pupil  in 
each  locality  at  once  to  help 
advertise  our  home  study 
method.  For  a short  time, 
therefore,  we  offL’i'our  marvel- 
ous lessons  FREE.  Only  chai'ge 
is  for  postage  anri  sheet  music 
which  is  small.  Beirinners  or 
advanced  pupils.  Write  for 
amazing  free  book  giving  all 
the  facts  and  particulars.  Send 
a postal  to-day! 

Instruments  supplied  when 
needed,  cash  or  credit. 

U.  S.  SchooS  of  Music 

1332  Brunswick  Bldg. 

New  York  City 


H.  e.  Whitt- 
mack,  New 
York.writes:”! 
compliment  you 
on  your  won- 
derful system. 
Did  not  know 
one  note  from 
another,  but  In 
a short  time 
have  mastered 
the  piano  and 
am  now  com- 
posing music.” 


C.N.  Pitts, 
Macon.  Ga,, 
writes:  “Have 
completed  your 
course  on  violin . 
Now  have  15 
students.” 


Play  the  Hawaiian  Guitar 

Just  Like  the  Hawaiians! 


Our  method  of  teachiner  is  so  simple,  plain  and 
easy  that  you  begin  on  a piece  with  your  first 
lesson.  In  half  an  hour  you 
can  play  it!  We  have  reduced 
the  necessary  motions  you  learn 
to  only  four — and  you  acquire 
these  in  a few  minutes.  Then 
it  is  only  a matter  of  practice 
to  acquire  the  weird,  fascina- 
ting tremolos,  staccatos,  slurs 
and  other  effects  that  make  this 
instrument  so  delightful. 

The  Hawaiian  Guitar 
plays  any  kind  of  music, 
both  the  melody  and  the 
accompaniment.  Your 
tuition  fee  includes  a 
beautiful  Hawaiian  Gui- 
tar, all  the  necessary 
picks  and  steel  bar  and 
52  complete  lessons  and  pieces  of  music. 


Special  arrangements  for  lessons  if  you  have  your 
own  guitar. 


Send  Coupon  NOW 
Get  Full  Particulars  FREE 


First  Hawaiian  Conservatory  of  Music,  Inc. 

233  Broadway  NEW  YORK 

I am  interested  in  the  ^A^YAIIAN  GUITAR. 
Please  send  complete  information,  special  price 
offer,  etc.,  etc. 


Name 

Address 


Town State E.  E. 

Write  Name  and  Address  Clearly 


Write  It  With  a ‘Vulcan* 

*Biac'k  “Vulcan”  Ink  Pencil 

The  only  perfect,  non-leakable 
ink  pencil.s  at  moderate 
prices.  Long  or  short. 


Absolute 
nece.ssity  to 
any  business  man 
or  woman.  Promotes 
efficiency.  Unequalled 
for  general  writing,  billinL. 
ruling  and  manifclding.  Made 
of  pure  vulcanized  rubber  with 
non-corrosive,  durable  writing  point. 
Lock-Cap  prevents  leaking.  Extra  size. 
Sins,  black  oidy,  S1.75.  Agents  Wanted. 
Big  Profits. 

J.  F.  ULLRICH  & CO..  161  Washington  St.,  N.Y 


Order  today. 

Postpaid 


Brings  This  Latest  Model 

L.  C.  Smith  or  a Remington 

TYPEWRITER 

Thoroughly  rebuilt  in  our  fac- 
tory by  the  famous  "YoungProcess." 
Fully  guaranteed.  Easy  terms.  No 
interest.  FREE  TRIAL.  We  handle 
all  standard  makes.  Writefor  details. 
YOUNG  nPEWRITER  CO.. Dept.  59. Chicago 


Boolll  Review 
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“THE  HOW  AND  WHY  OF  RADIO 
APPARATUS.”  By  H.  Winfield  Secor. 
Cloth  bound,  size  bfi  x 9}i  inches,  pro- 
fuseljr  illustrated.  Publisht  by  Experi- 
menter Publishing  Co.,  New  York  City, 
N.  Y„  1920. 

This  book  undoubtedly,  presents  the  radio  sub- 
ject as  it  should  be  given;  clearly,  concisely,  and 
with  the  least  mathematics  possible  in  a work  so 
thoroly  covering  the  principles  of  nearly  every  con- 
ceivable radio  apparatus. 

It  will  be  remembered  that  there  are  compara- 
tively few  “radically  different”  pieces  of  radio  ap- 
paratus and  the  instruments  which  are  coming  into 
the  market  at  the  present  day  are  only  revivals  of 
some  of  the  older  types.  The  author  of  this  work 
explains  and  illustrate%  both  the  older  and  newer 
types  of  instruments,  and  presents  them  in  the 
same  pleasing  manner  which  characterizes  his 
numerous  magazine  articles. 

Among  the  subjects  covered  are  induction  coils, 
the  transformer  ana  method  of  operation,  explained 
by  water  analogies  and  numerous  diagrams  for 
the  hookup;  condensers  for  transmitting,  a table  of 
inductivity  factors  accompanying  them,  which  en- 
able anyone  to  readily  compute  the  size  of  con- 
denser required  for  any  definite  purpose. 

The  description  of  spark  gaps  and  other  radio 
transmitting  devices  such  as  helices,  etc.,  and  of 
their  method  of  operation,  brand  this  book  as  the 
only  one  for  the  amateur  radio  man  and  the  best 
one  for  the  professional,  where  an  all-around  knowl- 
edge of  the  field  is  desired.  On  the  subject  of 
radio  transmitting  inductances  alone,  there  are  no 
less  than  nine  distinct  types  given,  each  so  re- 
markably simple,  that  the  student  can  readily  con- 
struct any  himself. 

The  author  has  attempted  and  succeeded  in 
rendering  the  subject  of  radio  in  as  few  well- 
chosen  words  as  possible,  omitting  technical  phras- 
ing except  where  impossible,  in  which  case,  a thoro 
explanation  of  the  words  used  is  given. 

Eleven  different  types  of  variable  condensers  are 
shown  and  nine  different  detectors  and  hookups 
for  each  type.  All  the  various  types  of  telephone 
receivers;  13  drawings  of  radio  amplifiers,  crystal, 
vacuum  tube,  and  relay  types  are  given. 

The  method  of  making  and  calculating  wave 
meters  is  treated  upon  at  length.  Antenna  con- 
struction details  together  with  the  Fire  Under- 
writers* requirements  and  in  the  last  three  chap- 
ters, the  calculation  and  measurement  of  induct- 
ance is  made  simple  enough  for  any  reader  to  un- 
derstand, if  he  will  but  put  a little  conscientious 
effort  forward  in  that  direction. 

All  of  the  devices  mentioned  herewith  are  given 
in  simplified  diagrams  suitable  for  constructive  pur- 
poses and  an  appendix  containing  tables  for  and 
formulas  of  spark  coil  dimensions,  closed  and  open 
core  transformer  data,  glass  plate  condenser  data, 
high  potential  condenser  data,  and  various  wire 
and  harmonic  tables  and  tabulated  voltages  ac- 
cording to  sparking  distances  of  coils  are  included, 
i The  work  is  very  well  written;  with  clear,  un- 
derstandable type  on  good  quality  paper,  and  is 
ideal  for  all  radio  men  whether  beginners  or  adepts. 

We  quote  from  the  notice  of  this  book  given  in 
the  columns  of  the  London  Electrical  Review: 
“The  writer  of  this  little  volume  points  out  an 
important  fact  to  his  readers  and  also  to  other 
authors.  A volume  on  wireless  telegraphy  cannot 
be  complete.  A student  must  read  all  books  on 
wireless  telegraphy  which  he  can  possibly  obtain 
in  order  that  his  knowledge  shall  be  complete. 

“The  author  is  an  experimentalist  himself — an 
enthusiast.  One  sees  it  in  every  line,  and  it  is 
that  which  gives  the  volume  a certain  appeal  which 
somehow  rarely  is  found  in  this  country.  In 
America  the  amateur  is  catered  for  as  he  is  in  no 
other  country.  The  literature  at  his  disposal  stimu- 
lates his  interest.” 

ORGANIC  PHOTOGRAPHIC  DEVEL- 
OPERS— By  Samuel  Wein.  Cloth  cov- 
ers, size  6 by  9 inches,  128  pages,  two 
indexes.  Publisht  by  Forty-Second  Street 
Commercial  Studio,  New  York. 

This  is  a very  convenient  manual,  giving  the 
names  and  formulas  of  a very  large  number  of 
photographic  developers.  In  many  cases,  the  manip- 
ulations and  processes  required  to  manufacture 
them  are  given  in  some  detail,  and  the  field  seems 
to  very  fully  cover  many  of  the  compounds  de- 
scribed. Sometimes  the  patent  is  called  up_on,  and 
sometimes  scientific  publications,  for  the  descrip- 
tion. 

The  book  shows  a great  amount  of  research  and 
painstaking  on  the  part  of  the  author.  When  the 
compounds  involving  the  benzol  series  are  reached, 
graphic  formulas  are  given  as  required. 

The  second  section  of  the  book  is  devoted  to  the 
use  of  the  different  developments  and  other  photo- 
grajihic  processes  such  as  developing,  factorial  de- 
velopment, bleaching  and  intensifying,  and^  toning. 
A considerable  section  is  devoted  to  the  diazotype 
process,  and  the  much  debated  subject  of  direct 
positives  has  a chapter. 

One  interesting  chapter  describes  the  making  af 
plaster  plaques,  by  the  aid  of  photographs. 

{Continued  on  page  1114) 


LEARN  WIRING 

AND  EARN  $7S  A WEEK 
THIS  BOOK  WILL  MAKE  YOU 
AN  EXPERT  WIRE  MAN 


The  National  Authority  on  Wiring 
for  Twenty ~seven  Years 

All  the  necessary  rules,  tables  and  illustrations  needed 
for  every  kind  of  inside  and  outside  wiring  and  con- 
struction for  both  direct  and  alternating  currents. 
In  accordance  with  the  Underwriters,  Rules.  The 
most  complete  and  accurate  book  on  wiring  published. 

Leather  Cover.  Pocket  Size.  $3.00 
Sent  on  Receipt  of  Price 

H.  C.  Cushing,  10  W.  40th  St.,  New  York 


“Type  It  Anywhere — Yourself” 


The  FOX 

(7  pound) 

Portable  Typewriter 


Speed,  ease  of  operation,  durability, 
and  portability,  are  inherent  qualities 
of  the  “Baby  Fox”  Portable. 

Take  it  with  you  wherever  jmu  go — 
on  ihe  train,  in  your  home,  anywhere — 
it  is  always  at  your  service  for  better 
letters,  more  easily  written  — more 
easily  read. 


SWIFT— EFFICIENT-DURABLE 

Send  for  a Catalogue 

FOX  TYPEWRITER  CO, 

634-666  Front  Ave.,  Grand  Rapids,  Mich. 


Make  Your  Own 
For  Telegraphing 

Something  never  offered  before — 
secret,  blue  print  and  complete 
instructions  for  most  marvelous 
invention  of  the  age.  Machines 
easily  and  inexpensively  made  from 
material  and  simple  articles  al- 
ready in  the  hands  of  every  experi- 
menter. Will  transmit  pictures, 
maps,  drawings  and  handwriting. 
Tliis  ])icture  transmitted  on  set  of 
these  machines.  Only  $2,  Send 
today. 

L.  J.  LEISHMAN  CO. 

Dept.  T Ogden.  Utah 


Machine 

Pictures 
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“At  Last — A Real  Job  and  Real  Money” 

“And  if  only  I’d  started  earlier,  I could  have  had  them  five  years  ago. 
I didn’t  realize  at  first  what  spare  time  study  would  do  for  a man.  Taking 
up  that  I.  C.  S.  course  marked  the  real  beginning  of  my  success.  In 
three  months  I received  my  first  promotion.  But  I kept  right  on  study- 
ing and  I’ve  been  climbing  ever  since.” 

Every  mail  brings  letters  from  some  of  the  two  million  students  of  the 
International  Correspondence  Schools,  telling  of  advancements  and  in- 
creased salaries  won  through  spare  time  study. 

How  much  longer  are  you  going  to  wait  before  taking  the  step  that  is  bound  to 
bring  you  more  money  ? Isn’t  it  better  to  start 
now  than  to  wait  five  years  and  then  realize  what 
the  delay  has  cost  you  ? 

For  29  years  the  I.  C.  S.  have  been  helping  men 
and  women  out  of  routine  drudgery  into  work  they 
like — helping  them  to  win  advancement,  to  have 
happy,  prosperous  homes,  to  know  the  joy  of  getting 
ahead  in  business  and  life. 

One  hour  after  supper  each  night  spent  with  the 
I.C.S.  in  the  quiet  of  your  own  home  will  prepare  you 
for  the  position  you  want  in  the  work  you  like  best. 

Yes,  it  will ! Put  it  up  to  us  to  prove  it.  With- 
out cost,  without  obligation,  just  mark  and  mail  this 
coupon. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX6178-B,  SCRANTON.  PA. 

Explain,  Without  obligating  me,  how  1 can  qualify  lor  the  posi* 
tion,  or  in  the  subject,  before  which  1 mark  X* 


□ ELEOTRIOAL  ENGINEER 

S Electrician 
Electric  Wiring 
Q Electric  Lighting 
□ Electric  Car  Running 
□ Heavy  Electric  Traction 
□ Electrical  Draftsman 
□ Electric  Machine  Designer 
□ Telegraph  Expert 
□ Practical  Telephony 
□ heohamoal  engineer 

□ Mechanical  Draftsman 
□ Toolmaker 
□ Machine  Shop  Practice 
□ Gas  Engineer 
□ OITIL  ENGINEER 
□ Surveying  and  Mapping 
□ UINE  FOREMAN  OK  ENGINEER 
□ ARCHITECT 
□ Architectural  Draftsman 
□ PLUMBING  AND  HEATING 
□Sheet  Metal  Worker 
□ Ship  Draftsman 
□ Traffic  Management 


_ CHEMICAL  ENGINEER 

□ Pharmacy 
□SALESMANSHIP 

□ ADVERTISING  MAN 

□ Show  Card  and  Sign  Palotlng 

□ RAILROAD  POSITIONS 

□ ILLUSTRATOR 

□ DESIGNER 

□ BUSINESS  MANAGEMENT 

□ Private  Secretary 

□ Business  Correspondent 

□ BOOKKEEPER 

□ Stenographer  and  Typist 
QCert.  Public  Accountant 

□ Commercial  Law 

□ GOOD  ENGLISH 

□ Common  School  Subjects 

□ CIVIL  SERVICE 

□ Railway  Mail  Clerk 

□ STATIONARY  ENGINEER 

□ Textile  Overseer  or  Supt, 

□ agriculture  DnSpaolsh 

□ Navigator  !□  Autos 

□ Ponitry  RalsInglG  Banking 


Name. 

Present 

Occupation- 

Street 

and  No 


Business 

-Address— 


1 CUy- 


Canadians  mau  send  Utis  coupon  to  International  i-i* 
Correspondence  Schools  Canwiian,  Ltd.,  Montreal,  Canada 
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Take  this  Short  Gut  to 
Accomplish  Your  Ambition 


The  field  of  electrical  engineering  offers  ■wonder- 
ful opportunities  for  trained  men  to  direct  and 
carry  out  great  industrial  and  commercial  pro- 
jects. Study  here.  Receive  a thorough  training. 
Become  an 

f^lec  trical 
Eng'ineer 

with  B.  S.  Degree  in  3 Years 

Ninety  instructors,  expert  in  their  lines,  form 
our  faculty.  They  are  leading  hundreds  of  am- 
bitious young  men  to  sure  success.  Why  not  you  ? 
Full  provision  for  making  up  deficient  high 
school  credits.  “Earn  while  you  learn”  if  you 
wish. 

Mail  the  coupon,  now,  for  full  details. 


School  of  Engineering  of  Milwaukee. 

Dept.  SI -I — 373  Broadway,  Milwaukee,  Wis. 

Please  send  me  your  free  illustrated  catalog  on 
Electrical  Engineering  and  give  me  the  detail  of  your 
*‘Earn  While  Y'ou  Learn”  system. 


Name 

Address 


Town 


State. 


Age 


.Education 


Send  For  Cataloa 


DIAMONDS 
WIN  HEARTS 


Special  Bargains 
in  Diamond  Engagement  Rings 
and  Solid  Gold  and  Platinum  Wedding 
Rings,  Diamond-Set 

Also  a splendid  assortment  of  the 
new  engraved,  pierced  Rings, 

White  and  Green  Solid  Gold, 
fine  brilliant  Diamonds:  Dia- 
mond La  Vallieres,  Bar  Pins, 

Ear  Screws,  Scarf  Pins,  Cuff  Links, , 

Watches,  Wrist  Watches,  etc.  Send 
today  for  Catalog  and  make  your  se* 
lections.  We  pay  all  shipping  charges. 

Credit  Terms  “ elth*  , 

down,  balance  in  eight  equal  amounts, 
payable  monthly.  LIBERTY  BONOS  ACCEPTED. 


Loftis  ^ 
Lady 
Louise 
Diamond 
Ring 


lOFTIS 

■■BRosacafisi 


The  National  Credit  Jewelers 

Dept.  K22  108  N.  state  St. 

CHICAGO,  ILL. 

STORES  IN  LEADING  CITIES 


SKINDERVIKEN 
TRANSMITTER  BUTTON 

Made  in  several  styles  for  ex- 
perimenters and  radio  men. 
Battery  style  for  wireless  tele- 
phone and  amplifier  use.  Price 
wi th  complete 
instructions  $1.00 

Mechanical  Stethoscope 


PRICE  $5.00 


Detects  knocks  and  trouble  in  all  running 
machinery.  Test  the  motor  of  your  car. 


GENERAL  SOUND  TRANSMISSION  CORP. 
Room  507  2 Rector  Street  New  York 
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SIR  WILLIAM  HERSCHEL  — By  the 
Rev.  Hector  Macpherson.  One  illustra- 
tion. Cloth  covers,  5 by  7)/2  inches,  78 
pages.  Publisht  by  the  Macmillan  Co., 
New  York. 

This  is  a most  convenient  biography  of  the 
great  astronomer,  German  by  birth  and  English 
in  his  career.  It  is  publisht  by  the  same  con- 
cern to  whom  the  Life  of  Faraday,  just  reviewed, 
is  due;  and  by  giving  his  personal  characteristics, 
the  book  is  made  excellent  reading.  A portrait 
of  William  Herschel  forms  the  frontispiece. 

INDUCTION  COILS  IN  THEORY 
AND  PRACTISE  — By  Prof.  F.  E. 
Austin.  40  illustrations.  Cloth  covers, 
5 by  8^  inches,  64  pages.  Publisht  by 
the  author  at  Hanover,  N.  H. 

This  seems  a very  practical  book.  The  mathe- 
matics  used  and  the  formulas  given  are  all  quite 
elementary,  so  that  it  is  well  adapted  for  those 
who  have  not  had  the  advantage  or  a full  course 
in  higher  mathematics.  The  illustrations  are  ex- 
ceedingly clear  and  to  the  point.  It  is  arranged 
as  a text  book,  being  divided  into  sections, 
called  lessons. 

THE  PRINCIPLES  OF  WAR— By  Gen- 
eral Foch,  Coinmander-in-Chief  of  the 
Allied  Armies.  Two  illustrations,  with 
maps  in  pocket  cover.  Cloth  covers,  5)4 
by  S%  inches,  372  pages.  Publisht  by 
the  H.  K.  Fly  Co.,  New  York. 

This  is  a very  good  presentation  (.f  the  great 
French  general’s  famous  classic.  While  it  seems 
as  if  such  a book  must  be  technical,  it  is  so  ad- 
mirably written  that  it  makes  excellent  reading. 
It  would  be  presumption  in  us  to  even  review  a 
book  by  the  “Wonder  of  the  World  War,”  a 
man  whose  ability  was  equaled  by  his  modesty 
and  elevated  character.  Sorne  interesting  illus- 
trations are  given. 

ELECTRIC  WELDING— By  Douglas  T. 
Hamilton  and  Erik  Oberg,  Fully  illus- 
trated. Cloth  covers,  size  6 by 
inches,  294  pages.  Publisht  by  the  In- 
dustrial Press,  New  York. 

Electric  welding  is  only  beginning  to  take  its 
proper  place  in  industry,  and  we  anticipate  that 
every^  year  it  will  be  more  and  more  developt  in 
its  widening  field.  This  book  gives  some  won- 
derful examples  of  what  is  done  today,  in  which 
work  the  different  kinds  of  welding,  spot,  arc  and 
other  types,  are  very  fully  treated,  with  numerous 
illustrations.  It  is  one  of  those  books  which, 
while  on  its  face  it  looks  technical,  really  makes 
interesting  reading  in  these  days,  when  all  are 
supposed  to  know  something  of  technology. 

INDUSTRIAL  CO-OPERATION  — By 
Dr.  Charles  P.  Steinmetz.  Paper  covers, 
5 by  lYi  inches,  28  pages.  Publisht  by 
the  Industrial  Extension  Institute,  Inc., 
New  York. 

Dr.  ^ Steinmetz,  -who  is  ^ one  of  the  leading 
physicists  and  mathematicians  among  the  elec- 
tricians of  America,  is  well  known  also  as  a 
student  of  sociology,  and  in  this  little  pamphlet 
he  treats  a subject  that  is  very  well  put.  He 
makes  a plea  for  personal  interest  on  the  part 
of  technical  workers  and  for  improved  working 
conditions.  He  includes  different  forms  of  profit- 
sharing  and  of  participation  in  management. 

ROMANCE  OF  A GREAT  FACTORY 
— By  Charles  M.  Ripley.  About  100 
illustrations.  Cloth  covers,  6 by  9Y\ 
inches,  204  pages.  Publisht  by  the 
Gazette  Press,  Schenectady,  N.  Y. 

We  have  just  reviewed  Dr.  Steinmetz’s 
pamphlet.  He  has  been  identified  for  many  years 
with  the  great  Schenectady  Works  of  the  Gen- 
eral Electric  Co.,  and  in  this  book  we  have  a 
vivid  account  of  the  personnel  and  of  the  striking 
features  of  the  great  factory,  all  presented  in 
the  most  interesting  way. 

Numerous  illustrations  are  given  and  the  book 
is  written  in  a most  picturesque  and  interesting 
way. 

The  introduction  is  by  Dr.  Steinmetz  and  in 
the  end  of  the  book  is  given  an  example  of  the 
shorthand  which  Dr.  Steinmetz  uses,  and  which 
system  was  invented  by  himself.  The  book  is 
partly  for  the  benefit  of  the  Insurance  Associa- 
tion of  the  Great  Works. 

ELECTRICAL  PHENOMENA  IN 
PARALLEL  CONDUCTORS  — Ele- 
ments of  Transmission.  Volume  1.  By 
Frederick  Eugene  Pernot.  Clearly  illus- 
trated. Cloth  covers,  6 by  9^  inches, 
{Continued  on  page  1116) 


This  book  tells  you  when  to  use 
Saxophone— singly,  in  quartettes, 
in  sextettes,  or  in  regular  band;  how 
to  transpose  cello  parts  in  orchestra 
and  many  other  things  you  would 
like  to  know. 

You  can  learn  to  clay  the  scale  In  one  hour' 
practice,  and  soon  be  playine  popular  airs.  You 
can  double  your  income,  your  pleasure,  and  your 
popularity.  Easy  to  pay  by  our  easy  payment  plan. 

MAKES  AN  IDEAL  PRESENT 

Send  for  free  Saxophone  book  and  eatalogr  of  every- 
tbiD?  m True*Tone  band  and  orchestra  instruments. 

RI  BATCD  INSTRUMENT  CO 

P KJ  JLJV.riC.IS.  604  Boeacher Block.  Elkhart.lnd, 


Solid  Gold 


Send  Us  Your  Name  and 
We* II  Send  You  a Lachnita 

DON’T  send  apenny.  Justsay:  “SendmeaLachnite 
mounted  in  asolid  gold  ring  on  10  days’  free  trial.” 
We  will  mail  it  prepaid  rieht  to  your  home.  When  it 
comes  merely  deposit  $4.76  with  the  postman  and  wear 
the  ring  for  ten  full  days.  If  you,  or  any  of  your 
friends  can  tell  it  from  a diamond,  send  it  bacK 
end  we  will  return  your  deposit.  But  if  you  decide  to 
buy  it— send  us  $2.50amonth  until  $18.76  has  been  paid. 
XA/’fifd  T'orfov  Send  your  name  now.  Tell  us  which 
TT  xitc  j.  solid  gold  ring  you  wish  (ladles’  or 

men’s).  Be  sure  to  send  your  finger  size. 

. Harold  Lachman  Co.,204  So,  Peoria  SL,  Dept  12S2  Chicago 


BB  A REAL  MAIN! 

LOOK  LIKE  ONE  AND  FEEL 
LIKE  ONE 

Broaden  your  shoulders,  deepen  your 
chest,  enlarj.:e  your  arms,  and  get  a 
development  that  will  attract  atten- 
tion. Fill  yourself  full  of  energy  and 
be  powerful. 

My  New  Book 

"Muscular  Development” 

Will  Explain  How 

This  book  is  illustrated  with  25  full 
page  photographs  of  myself  and  of 
some  of  the  world’s  finest  developed 
athletes  I have  trained.  It  will  in- 
terest and  benefit  you  greatly. 

Send  10c  (stamps  or  coin)  for  a copy  NOW,  today, 
while  it  is  on  your  mind. 

EARL  LIEDERMAN,  Dept.  202,  305  Broadway 
NEW  YORK  CITY 


A NEW  AND  EASY  WAY  TO  PAINT 

SIGNS  AND  SHOW  CARDS 

OUR  PATTERNS  DO  THE  WORK 
No  experience  required.  Any  one  can  paint  all  kinds  of 
signs,  banners,  cards,  etc.,  on  any  surface  with  our  new  and 
easy  system  of  lettering.  Complete  outfit  containing  six 
alphabets  of  letters,  assorted  styles  and  sizes  from  two  to 
twelve  inches  high,  also  three  sets  of  figures,  etc.,  not 

E Tinted  but  life  size  patterns  cut  out  of  durable  tag  board  which  can 
e used  over  and  over  again  for  years,  also  brushes,  colors  and  book 
of  instructions,  PREPAID  $10.00.  Satisfaction  guaranteed. 

ACME  SALES  CO.,  Empire  Bldg.,  Dept.  S.,  Denver,  Colo. 

Lighting  Fixtures” 

Ready  to  Hang 

(Direct  from  Manufacturers) 
Completely  wired,  including  glass- 
ware. New  designs. 

Send  for  catalog  No.  20 

ERIE  FIXTURE  SUPPLY  CO. 

Sta.  C Erie,  Pa. 

Publishes  cash 
artassignments, 

lessons  and  ar- 

MAGAZINE  tides  on  Car- 
tooning, De.signing,  Illustrating, 
Lettering  and  Chalk-Talking.  Criti- 
cises amateurs’  work.  Full  of  infor- 
mation for  artists  and  art  students. 
Satisfactory  or  money  refunded. 

20c  a copy,  $1  for  6. 

Send  SI  NOW.  Thrift  Stamps  Taken 
G.  H.  LOCKWOOD,  Editor,Dept.  656,  Kalamazoo,  Micb. 


-ALL  MAKES- 


Underwoods,  Monarchs,  Keming- 
tons,  L.  C.  Smiths,  Olivers, 
Royals,  Coronas  AT 

REDUCED  PRICES. 

Prices  as  low  as. . 

Write  for  our  Catalog  No.  15 

BERAN  TYPEWRITER  CO. 

Dept.  21,  58  W.  Washington  Street,  Chicago 


$2025 
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$ 


90 


TO 


$ 


EARNED  PER  WEEK 
by  Burgess-Trained  Men 


MY  POLICY 

My  poUcy  is  TRUTHFULNESS  in 
advertising  and  to  give  an  HONEST 
and  RELIABLE  SERVICE.  I offer 
NO  FREE  INDUCEMENTS  but  I 
promise  to  give  you  INSTRUC- 
TION, HELP  and  ADVICE,  the 
kind  that  b helping  hundreds  of 
men  and  boys  to  succeed.  In  other 
words,  my  policy  is  to  B-  (be 
square). 

YORKE  BURGESS,  Supt. 

Burgess  Electrical  School 
Dept.  D,  745  E.  42nd  St.,  Chicago.llt. 


Burgess-Trained  Men  are  not  only  getting  $90.00  to  $125.00  per  week 
but  they  -e  earning  it.  We  do  NOT  promise  you  will  do  it, 
because  a ;,ood  bit  depends  upon  you  alone,  but  the  oppor- 
tunity is  there  and  it  is  up  to  you  to  make  the  best 
of  it.  Burgess  Service  is  so  planned  that  it  fits 
the  needs  of  anyone  desiring  to  succeed 
electricity — whether  he  is  a beginner  or  an 
experienced  man.  It  gives  you  the 
benefit  of  a lifetime  of  pi’actical 
electrical  experience. 


Send  for  the  Burgress  Catalogs 
for  complete  information* 


C 


fsdAN 


tauohX 


A 

Home 
Study  Course 


INSTRUCTION 

Tlie  instruction  is  no  cut  and  dried  book  plan,  but  is  actually  prepared  with  a Tiew  of 
fitting  the  iiidiviclual.  In  this  way  one  wtio  is  slow  has  the  same  advantage  as  others. 

COMPLETE  ELECTRICAL  OUTFIT 

Including  Apparatus,  Tools  and  Material,  is  supplied  with  the  course  without  extra  charge. 

ELECTRICAL  DRAFTING 

This  is  a part  of  tlie  regular  work  and  certain  drafting  implements  and  materials  are 
furnished  students  without  any  ailditional  charge. 

ELECTRICAL  SLIDE  RULE 

I have  written  30  lessons  on  this  suWeet  whieli  are  now  included  as  part,  of  the  regular 
course  in  addition  to  the  lessons  on  Electricity  and  Drafting.  I am  also  supplying 
a Slide  Rule  and  leather  ease  to  each  student  without  charge. 


A FAIR  AND  SQUARE  STATEMENT 

I have  been  training  ambitious  men,  both  young  and  old,  in  practical 
electricity  for  a number  of  years  by  my  Home  Instruction  Method,  and 
would  like  to  send  you  my  catalog,  which  tells  exactly  what  I do  and 
HOW  I DO  IT.  It  also  tells  why,  when  and  where  my  students  succeed 
:md  HOW  THEY  DO  IT.  The  catalog  costs  you  nothing — it  obligates 
you  in  no  way  whatever,  but,  for  your  own  good  send  for  it,  as  it  con- 
tains things  you  should  know. 

YORKE  BURGESS,  Supt. 

Dept.  D,  745  East  42nd  St.  BURGESS  ELECTRICAL  SCHOOL  Chicago,  III. 


To  Practical  Men  and  Electrical  Stndents^ 


I have  pi’epared  a pocket-size  note  book  especially  for 
the  practical  man  and  those  who  are  taking  up  the 
study  of  electricity.  It  contains  drawings  and  diagrams 
of  electrical  machinery  and  connections,  over  two  hun- 
dred formulas  for  calculations,  and  problems  worked 
out  showing  how  the  formulas  are  used.  This  data 
is  taken  from  my  personal  note  book,  which  was  made 
while  on  different  kinds  of  work,  and  I am  sure  it  will 
be  found  of  value  to  anyone  engaged  in  the  electi-ical 
business. 

The  drawings  of  connections  for  electrical  apparatus 
include  Motor  Starters  and  Starting  Boxes,  Overload 
and  Underload  Release  Boxes,  Reversible  Types,  Eleva- 
tor Controllers,  Tank  Controllers,  Starters  for  Printing- 
Press  Motors,  Automatic  Controllers,  Variable  Field 
Type  Controllers  for  Mine  Locomotives,  Street  Car 
Controllers,  Connections  for  Reversing  Switches,  Motor 
and  Dynamo  Rules  and  Rules  for  Speed  Regulation. 
Also,  Connections  for  Induction  Motors  and  Starters, 
Delta  and  Star  Connections  and  Connections  for  Auto 
Transformers,  and  Transformers  for  Lighting  and 
Power  Purposes.  The  drawings  also  show  all  kinds  of 
lighting  circuits,  including  special  controls  where  Three 
and  Four  Way  Switches  are  used. 

The  work  on  Calculations  consists  of  Simple  Electrical 


Mathematics,  Electrical  Units,  Electrical  Connections, 
Calculating  Unknown  Resistances,  Calculation  of  Cur- 
rent in  Branches  of  Parallel  Circuits,  How  to  Figure 
Weight  of  Wire,  Wire  Gauge  Rules,  Ohm’s  Law,  Watt’s 
Law,  Information  Regarding  Wire  Used  for  Electrical 
Purposes,  Wire  Calculations,  Wiring  Calculations,  Illu- 
mination Calculations,  Shunt  Instruments  and  How  to 
Calculate  Resistance  of  Shunts,  Power  Calculations, 
Efficiency  Calculations,  Measuring  Unknown  Resis- 
tances, Dynamo  and  Dynamo  Troubles,  Motors  and 
Motor  Troubles,  and  Calculating  Size  of  Pulleys. 

Also  Alternating  Current  Calculations  in  finding  Imped- 
ance, Reactance,  Inductance,  Frequency,  Alternations, 
Speed  of  Alternators  and  Motors,  Number  of  Poles  in 
Alternators  or  Motors,  Conductance,  Susceptance,  Ad- 
mittance, Angle  of  Lag  and  Power  Factor,  and  for- 
mulas for  use  with  Line  Transformers. 

The  book,  called  the  “Burgess  Blue  Book,”  is  published 
and  sold  by  the  Burgess  Engineering  Company  for 
one  dollar  ($1.00)  per  copy,  postpaid.  If  you  wish  one 
of  the  books,  send  me  your  order  with  a dollar  bill, 
check  or  money  order.  I know  the  value  of  the  book 
and  can  guarantee  its  satisfaction  to  you  by  returning 
your  money  if  you  decide  not  to  keep  it  after  having 
had  it  for  five  days. 


B I I n P ^ IP  lUj  ^ I lUI  CT  F D I M ^ Burgess,  Consulting  Engineer 

Dli  too  tlHVlinttlllPilJI  W 750  East  42nd  St„  Chicago,  Illinois 

Consulting  Electrical  Engineering.  Power  Plants,  R.  R.  Signals,  Electric  Railroads,  Industrial  Problems  a Specialty. 
Information  furnished  on  electrical  subjects.  Inventions  perfected. 
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DRAETING 


Learn  at  Home ! 


Employers  everywhere  are  look- 
ing for  skilled  draftsmen.  They  are 
offering  splendid  salaries,  and  good 
positions  are  always  open. 

No  line  offers  greater  opportunity  for 
advancement.  Drafting  itself  not  only 
commands  good  pay,  but  it  is  the  first  step 
toward  success  in  Mechanical  or  Structural 
Engineering  or  Architecture. 

There  is  an  easy  delightful  way  in  which 
you  can  learn  right  at  home  in  spare  time. 
For  29  years  the  International  Corre- 
spondence Schools  have  been  giving  men 
and  women  just  the  training  they  need 
for  success  in  Drafting  and  more  than  200 
other  subjects.  Hundreds  of  thousands 
have  stepped  into  good  positions  through 
I.  C.  S.  help  but  never  were  opportunities 
so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and 
mail  it  today.  This  doesn’t  obligate  you  in  the 
least  and  it  will  bring  you  information  that  may 
start  you  on  a successful  career.  This  is  your 
chance.  Don’t  let  it  slip  by.  Mark  and  mail  this 
coupon  now. 

— — •—  — ■— TEAR  OUT  HERE  — — — — ““ 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6181-B  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  1 mark  X. 


□ ELEOTRIOAli  ENGINEEU 
Q Electrician 

Q Electric  Wiring 
Q Electric  Lighting 
[□  Electric  Car  Running 
L Heavy  Electric  Traction 
Q Electrical  Draftsman 
O Eleotrlo  Blaofaine  Designer 

□ Telegraph  Expert 
Q Practical  Telephony 

□ UEOI1A.NIOAL  ENGINEER 
Q Mechanical  Draftsman 
Q Ship  Draftsman 

□ Machine  Shop  Practice 

□ Toolmaker 
O Gas  Engineer 

□ CIVIL  ENGINEER 

□ Surveying  and  Mapping 

□ MINE  FOREMAN  OR  ENG'R 

□ ARCHITECT 

□ Arehiteetnral  Draftsman 

□ PLUMBING  AND  HEATING 
0 Sheet  Metal  Worker 

O Navigator 


□ CHEMICAL  ENGINEEU 
Q Pharmacy 

□ SALESMANSHIP 

□ ADVERTISING  MAN 

□ Window  Trimmer 

(~1  Show  Card  and  Sign  Paint's 

□ RAILROADPOSITIONS 

□ ILLUSTRATOR 
DESIGNER 

□ BUSINESS  MANAGEMENT 
Private  Secretary 

Business  Correspondent 

□ BOOKKEEPER 

C Stenographer  and  Typist 

□ Cert.  Pub.  Accountant 

□ Traffic  Management 
Q Commercial  Law 

□ GOOD  ENGLISH 

□ STATIONARY  ENGINEER 

□ CIVIL  SERVICE 

□ Railway  Mail  Clerk 

□ Textile  Overseer  or  Snpt. 

□ AGRICULTURE 

□ PonItryRalslngr|0  Spanish 

□ Automobiles  |Q  Banking 


Present 

1-1-2  1 

Business 

Street 

Canadians  mat/  send  this  coupon  to  International 
Covrespondence  Schools  Canadian,  Ltd.,  Montreal,  Canada 

YOU  Can  Do  YOUR 
Own  SOLDERING  and 
All  Metal  Repairing 
With 

2Sc, 

PER  < 
TUBE  5 

z 

A Paste  m 
That  Turns  Into  h 
Metal  When  Heated  Z 

A match  will  do  it.  P equires  no  acid  or  ^ 
soldering  iron.  Joins  or  repairs  wires,  i> 
S metals  or  metalware.  Sold  by  hardware 
and  electrical  stores,  or  sent  by  us  postpaid. 
SOLDERALL  CO.,  Dept.  E, 

129  Sussex  Avenue,  Newark,  N.  J* 

Dealers  Send  for  Quantity  Prices. 

LOOK  FOR  TKAOE  MARK  ««SOLDERAL1/* 

BEWARK  OF  IMITATIONS  WITH  SI9IILAH  NAMES 
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332  pages.  Publisht  by  John  Wiley  & 
Sons,  Inc.,  New  York. 

This  book  is  devoted  to  the  mathematical  treat- 
ment of  its  topic,  using  the  higher  mathematics. 
It  is  a very  exhaustive  book,  and  will  be  of  great 
value  to  those  devoted  to  the  higher  mathematical 
development  of  the  electrical  theory. 

It  is  the  first  volume,  we  notice,  and  we  hope 
that  the  second  volume  will  contain  an  adequate 
index  to  which  so  elaborate  a book  is  entitled. 

GEORGE  WESTINGHOUSE— His  Life 
and  Achievements.  By  Francis  E. 
Leupp.  12  illustrations.  Cloth  covers, 
6)4  by  9)4  inches,  304  pages.  Publisht 
by  Little,  Brown  and  Company,  Boston. 

This  is  a vivid  presentation  of  the  life  of  the 
great  inventor — George  Westinghouse.  It  makes 
excellent  reading,  going  back  to  the  days  of  his 
boyhood.  It  is  to  be  remembered  that  no  one 
person  has  so  revolutionized  railroad  work  as  he 
has  done  by  his  air  brake.  The  personal  cliar- 
acteristics  of  the  great  engineer  are  brought  out 
in  a number  of  stories  of  his  relations  with  his 
subordinates,  showing  that  while  on  the  surface 
impetuous  and  determined,  on  second  thought  he 
was  always  ready  to  make  amends  for  apparent 
hastiness.  This  book  is  very  interesting,  espe- 
cially to  those  who  have  lived  thru  the  days  of 
the  development  of  electricity  and  the  old  fight 
between  the  alternating  and  direct  current  de- 
scribed therein. 

CLASSROOM  LECTURE  NOTES-^ 
Automotive  Starting,  Lighting  and  Igni- 
tion. By  R.  C.  Fryer.  Illustrated. 
Cloth  covers,  size  5 by  7 inches,  210 
pages.  Publisht  by  John  Wiley  & Sons, 
Inc.,  New  York. 

Tins  book  is_  devoted  to  the  electrical  systems 
on  motor  cars,  including  the  ignition  and  starting 
systems  as  well  as  the  special  circuits  for  the 
horn,  spotlight  and  the  like.  A very  interesting 
series  of  data  gives  the  firing  order  and  timing 
of  the  leading  makes  of  cars;  towards  the  end 
we  are  given  lessons,  each  one  being  largely  in 
the  form  of  questions  and  suggestions,  and  at  the 
close  of  the  book  a large  quantity  of  useful  notes 
and  very  clear  and  excellent  diagrams  of  the 
electric  systems  appear. 

TRAINING  FOR  THE  ELECTRIC 
RAILWAY  BUSINESS  — By  C.  B. 
Fairchild,  Jr.  Illustrated.  Cloth  covers, 
size  5 by  7J4  inches,  156  pages.  Publisht 
by  J.  B.  Lippincott  Co.,  Philadelphia. 

This  book  covers  the  organization,  the  execu- 
tive and  transportation  functions,  the  engineering 
department,  the  administration  work  and  miscel- 
laneous departments  of  the  electric  railway  or- 
ganization. 

It  is  largely  written  from  a personal  standpoint, 
and  we  are  sure  it  will  prove  quite  interesting 
reading  for  the  large  body  of  men  now  engaged 
in  the  transportation  end  of  the  public  service 
corporations. 

ESSENTIALS  OF  ALTERNATING 
CURRENTS— By  W.  H.  Timbie  and  H. 
H.  Higbie.  Illustrated  with  photos  and 
diagrams.  Cloth  covers,  5 by  7)4  inches, 
374  pages.  Publisht  by  John  Wiley  & 
Sons,  Inc.,  New  York. 

The  name  of  this  book  indicates  the  somewhat 
ambitious  spirit  on  the  part  of  the  authors,  but 
on  inspection  they  really  seem  to  have  carried  out 
their  wishes  very  well.  They  have  produced  an 
exceptionally  interesting,  well  illustrated  treatise 
on  alternating  currents;  200  illustrations  are  in- 
cluded, and  at  the  end  of  each  chapter  is  given 
a summary  of  its  contents  and  a number  of  prob- 
lems. The  answers  to  the  problems  are  not 
given. 

AIRPLANE  CONSTRUCTION  AND 
OPERATION  — Including  Notes  on 
Airplane  Design  and  Aerodynamic 
Calculation,  Materials,  Etc.  By  John  B. 
Rathbun.  Profusely  illustrated.  Cloth 
covers,  5%  by  7J4  inches,  432  pages. 
Publisht  l)y  Stanton  and  Van  Vilet  Co., 
Chicago. 

This  book  with  glossary,  but  unfortunately 
lacking  an  index,  impresses  one  as  entirely  prac- 
tical. A very  considerable  space  is  devoted  to 
the  all  important  subjects  of  wing  section  and 
aerofoils;  head  resistance,  power  and  the  practical 
details  of  training  and  operating  are  gone  into. 

Some  of  the  illustrations  of  the  different 
maneuvers,  such  as  the  famous  “Immelmann 
Turn,”  are  decidedly  interesting.  ^ One  illustra- 
tion shows  a machine  flying  upside  down,  so 
close  to  the  ground  that  it  is  impossible  to  rectify 
it,  the  illustration  therefore  showing  the  begin- 
ning of  what  proved  to  be  a fatal  accident. 
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Cold  Drawn  Stool  Axlos 


—are  used  on  every  Aulo-Wheel  Coaster  and  Aulo-Wheel 
Convertible  Roadster— real  steel  axle  rods  like  those  used 
on  railroad  cars.  THE 


<sAulo-V/hee\  Coasler 

and  the 

cAn\o-Vlhe^^ads\ep 

have,  with  the  wire-drawn  axles, 
just  enough  “give”  to  take  them 
over  rough  places.  Besides  the 
drawn  axles,  Auto*Wheel  wagons 
have  Bessemer-process  steel  roller 
bearings,  standard  automobile- type 
ash  wheels,  special  hub  caps  with 
locking  pins,  a safety  brake  and  a 
non-spill  steerirg  gear. 

The  ** Auto-Wheel  Spokesman,** 
our  magazine  for  boys,  tells  how 
you  may  win  one  of  these  wagons 
in  oar  prize  contests.  It  tells  how 
y^'U  may  form  an  Auto-Wheel  Club. 
We  will  furnish  members  of  your 
club  with  caps,  and  send  you  a 
Captain’s  cap.  Mail  us  the  names 
of  three  coaster  wagon  dealers  in 
your  town,  telling  which  ones  sell 
the  coaster  with  the  name  “Auto- 
Wheel'*  on  the  sides,  and  we  will 
send  you  the  ** Spokesman**  for  six 
issues,  and  an  Auto-Wheel  Dime 
Bank  — FREE. 

ACoasVer  CoAsfcCw 

The  Buffalo  Sled  Compaiu| 

1 63  Schenck  St.,  N.  TONAWANDA,  N.  Y. 

In  Canada;  Preston,  Ont. 

Export  Office:  365  W.  23rd  St. • New  York  City. 


azine 


E 


Help  him  to  get  started  right  by  givins  him 
THE  BOYS’  MAGAZINE. 

Send  only  26  cents  today  for  a three  months’ 
subscription.  By  accepting  this  remarkable 
low  price  offer  you  save  35  cents  over  the  news- 
stand price  as  the  price  per  copy  is  20  cents. 

This  is  the  formative  period  of  your  boy’s 
life.  What  he  will  amount  to  in  after  years  de- 
pends largely  on  what  he  is  reading  now.  You 
want  him  to  be  wide-awake,  progressive— for- 
ward-looking—to  develop  ideas  and  initiative 
and  to  learn  to  make  his  own  way  in  the  world. 

You  can  make  him  no  better  gift  than  a sub- 
scripUon  to  THE  BOYS’  MAGAZINE.  This 
great  periodical  will  give  him  entertainment, 
instruction  and  the  inspiration  to  accomplish 
big  things. 

Your  boy  must  keep  abreast  of  the  times. 
What  he  reads  has  much  to  do  with  what  he 
THINKS  and  DOES.  Guard  him  against  trashy, 
sensational  and  misleading  stories.  Give  him 
the  kind  of  reading  which  entertains,  yet  in- 
spires and  instructs.  'THE  BOYS’  MAGAZINE 
will  develop  your  boy’s  initiative,  foster  right 
■THINKING  and  right  DOING,  and  make  him  a 
manly,  moral  and  courageous  boy. 

Besides  a wealth  of  splendid  stories  and  special  arti- 
cles each  issue  contains  departments  devoted  to  Elec- 
tricity, Mechanics,  Wireless,  Popular  Science,  Athletics 
and  Physical  Training,  Editorials,  Stamp  and  Coin  Col- 
lecting, Moving  Picture  Plays  and  Players,  Amateur 
Photography,  Cartooning,  Outdoor  Sports,  Illustrated 
Jeues,  etc.,  etc. 

Send  only  25  cents,  today,  for  a three  months’  sub- 
scription. We  will  refund  your  money  promptly  and 
without  question  if  you  are  not  more  than  pleased 
with  THE  BOYS’  MAGAZINE.  (Remit  in  stamps  it 
more  convenient.)  Address 

THE  SCOTT  F.  REDFIELD  CO.,  Inc. 
5115  Main  Street  Smethport.  Pa* 

(THE  BOYS’  MAGAZINE  is  on  sale  at  all  newsstand?* 
20  cents  a copy.) 


Science  and  Invention  for  February,  1921 


1117 


Calls  Coming  In  Steadily  For 
National  Radio  Institute  Graduates. 

Big  Concerns  in  Need  of  Operators. 

Many  attractive  })ositions  are  now  open  in  Merchant  Marine,  Commercial 
Land  Radio  Service,  Radio  Supply  Factories,  U.  S.  Navy,  Aerial  Mail 
and  large  Business  Corporations. 

Salaries  Up  To  $3,500  a Year 

Exceptional  opportunity  for  ambitious  men  for  promotion  to  the  higher 
branches  of  Radio.  Our  graduates  are  qualified  as  Senior  Operators,  and 
besides  room  and  board,  receive  $125  a month  to  start,  which  altogether  means 
more  than  $200.  Positions  to  which  they  can  promote  themselves  are  as 
follows:  Supercargo  and  Wireless  Operator — $175  a month;  Radio  Mechanic 
— $1,500  to  $2,000  a year;  Radio  Aid — $6  to  $8  j)er  day;  Radio  Inspector — 
$1,500  to  $3,000  a year;  Radio  Engineer — $6,000  and  more  a year;  Radio 
Draftsman — $7  to  $10  a day.  You  can  learn  wireless  the  National  Radio 
Institute  way,  quickly  and  easily,  by  mail  right  in  your  own  home,  in  your 
spare  time.  No  previous  experience  or  training  is  necessary.  With  our  help 
you  can  quickl}'  qualify  for  first  grade  government  license  and  a fine  position. 

U.  S.  Department  of  Commerce  Recognizes  N.  R.  I. 

and  allows  its  graduates  5 to  10  points  credit  when  taking  the  examination  for  First 
Grade  Government  License.  This  school  heads  the  printed  list  of  reputable  Wireless 
Schools  recommended  by  the  U.  S.  Shipping  Board. 

Travel  Without  Expense 

If  you  are  eager  to  travel,  anxious  to  visit  foreign  countries  and  increase  your  knowledge 
of  world  affairs.  Wireless  offers  the  chance  of  a lifetime.  On  shipboard  you  are  rated 
a.'  an  officer.  You  need  not  travel  unless  you  wish,  but  may  secure  a position  at  one  of 
the  many  increasing  land  radio  offices. 

Pay  As  You  Learn 

Our  plans  of  payment  place  a wireless  education  within  the  reach  of  anyone  who  desires 
to  learn.  A small  payment  down  and  the  small  payments  made  during  the  course  make  it 
possible  for  you  to  earn  the  cost  of  your  tuition  while  actually  learning  to  be  a wireless 
operator. 

New  Automatic  Wireless  Instrument  Free 

In  addition  to  all  necessary  text  books  and  other  equipment  with  which  we  supply  you, 
we  furnish  FREE  to  every  student  our  marvelous  new  automatic  Natrometer,  which 
transmits  wireless  messages  in  600  different  combinations,  and  can  be  regulated  to 
operate  at  any  speed  from  1 to  30  words  a minute. 

It  is  complete  with  phones,  etc.,  and  is  sent  you  in  a neat  carrying  case.  This  instrument 
is  operated  entirely  without  the  use  of  aerials  and  is  used  exclusively  by  the  National 
Radio  Institute  to  teach  Wireless  at  home  in  the  scientific  way. 

You  receive  the  instrument  after  your  enrollment;  it  becomes  your  personal  property 
upon  completion  of  our  course. 


FREE 


In  addition  to  our  corriplete  course 
in  Radio  Telegraphy,  every  student 
is  given  our  complete  course  in 
modern  Radio  Telephony.  These 
combined  courses  enable  our  stu- 
dents to  fill  positions  requiring  a 
knowledge  of  both  Radio  Telegraphy 
and  Telephony.  Send  the  following 
coupon  today  for  our  FREE  BOOK 
containing  all  particulars. 

NATIONAL  RADIO  INSTITUTE 

Dept.  448,  1345  Penna.  Ave.,  N.  W. 

WASHINGTON,  D.  C. 


MAIL  THIS  COUPON  TODAY: 


NATIONAL  RADIO  INSTITUTE, 

Dept.  448,  1345  Penna.  Ave.  N.  W. 

Washington,  D.  C. 

Send  me  your  FREE  book  “Wireless  The  Opportunity 
of  Today.”  Tell  me  about  your  Home  Study  Course 
in  Wireless  Telegraphy  and  Telephony — the  free  post- 
graduate course — and  your  special  Instrument  offer. 


Name.. 


Address.. 
City 


..State.. 
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Be  a Draftsman! 

Make  $40  to  $100  a WEEK 


Your  name  and  address  on  the  coupon  brings  this 
great  Cyclopedia  of  Drawing  without  a penny  down. 
Pay  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a low  price  “school  set"  of  draw* 
ing  instruments,  obtainable  at  any  store,  a man  can 
become  master  of  drawing  and  earn  $4U  to«iooweekly. 
LEARN  AT  HOME  — Good  paying  positions  open 
everywhere.  Intense  activity  in  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7 Days’  FREE  Trial 

GYGLOPEDBA  OF  DRAWING 

4 Volumes.  1650  Pages.  Thousands  of  lllustralions. 


Bound  in  genuine  American  morocco.  Pages  x8K 
inches.  Covers  all  branches  of  Drafting  — Archi- 
tecture, Electrical.  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspective,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc.^ 

$3  a month  if  you  keep  the 
Coupon  explains  offer, 

U.  S.  and  Canada. 
Society.— A Consulting 
each  set — worth  $12.00. 

AMERICAN  TECHNICAL  SOCIETY 

. 0-  zeg.Chicago.  U,  S.  A. 

^"am^rican 

TECHNICAL 
SOCIETY 
Dept.  D-252 
Chicago,  U.  S.  A. 

Please  send  Cyclopedia  ol 
Drawing  for  7 days'  examina- 
Jon,  shipping  charges  collect. 
I will  send  $2.80  within  7 days 
and  $3.00  a month  until  $19.80  is 
_ aid.  or  notify  you  and  hold  books 
subject  to  youi-  order.  Title  not  to  pass 
until  fully  paid. 


Dept 


Name 


Address  , 
Keferenc© 


IiidA  s^nd  your  name 
wUSI  and  address,  size 
and  color  and  1 will 
send  this  sweater  to 
you.  You  don’t 
pay  one  penny  . 
until  it  IS  de-  lAV 
livered  to  your 
door  by  the 
postman. 

Army 
Navy>^ 

For  Men 
or  Womoii 

This  ia  a real 
heavy  winter 
s weater* 
made  of 
heavy  mixed 
marino  yarn. 

Slip-over 
style,  with  V 
neck  and  full 
length  sleeves. 

Just  like  pic* 
lure.  Will  give 
excellent  wear. 

Sizes  to  fit  Ladies  — 
or  Men  84  to  46.  Colors, 

^*4- Reduced  lo*l-, 

No  one  haa  ever  reduced  price  to  this  extent.  It  Is 
the  biggest  money-saving  bargain  ever  offered.  We 
will  sell  only  two  to  a customer  and  will  not  sell  to 
merchants  or  wholesalers. 

send  your  name 
Jr  ■ ■ and  addreLis,  no  mon- 

ey. When  the  sweater  is  delivered  at  your  door  by 
the  postman,  pay  him  $1.98  for  the  sweater.  We 
have  paid  the  delivery  charges.  Wear  it.  If  you  don’t 
find  it  all  you  expect,  return  it  and  we  will  cheer- 
fully refund  your  money  at  once.  Order  by  No.  72. 

Waiter  FSeBd  CO»3ies.  Michigan  Avo^fchlca^^ 


khaki  or  navy  blue. 


MATHEMATICS  MADE  EASY 

Tlie  Arcascope — the  Combination  Triangle 
with  a Brain — will  multiply,  divide,  figure 
percentage  and  proportion,  solve  all  problems 
|n  trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.  Superior  to  any  slide 
rule.  Simple  to  operate.  Also  includes  a 
TRANSPARENT  TRIANGI.®.  PROTRACTOR  and 
THREE  BDI^ES.  Used  at  Columbia  University, 

West  Pffint,  U.  S.  Aeronautic  Schools,  etc.  Only  One 
Dollar  Postpaid.  Order  today  before  you  forget. 

Dept.  J,  L.  J.  LEISHMAN  CO..  Ogden.  Utah 
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ARMATURE  WINDING  AND  MO- 
TOR REPAIR — By  Daniel  H.  Brayiner. 
Fully  illustrated.  Cloth  covers,  by 
8}4  inches,  516  pages.  Publisht  by 
McGraw  Hill  Book  Company,  New 
York. 

The  title  of  this  book  is  so  comprehensive  and 
clearly  put  that  it  makes  a review  hardly  neces- 
sary. It  is  enough  to  say  that  its  numerous  illus- 
trations with  data  and  appendix,  with  its  index 
supijlementing  the  very  practical  and  full  treat- 
ment of  the  subject  in  the  text,  justify  us  in 
recommending  it  to  those  of  our  readers  whd 
have  to  deal  with  dynamo  and  motor  repair  work 
and  construction  on  the  practical  side. 

GENERAL  SCIENCE— By  Otis  William 
Caldwell  and  William  Lewis  Eikenberry. 
Clearly  illustrated.  Cloth  covers,  5^2  by 
7)4  inches,  404  pages.  Publisht  by  Ginn 
& Co.,  New  York. 

The  title  of  this  book  indicates  an  ambition  on 
the  part  of  the  authors  to  cover  the  entire  field 
of  natural  science;  for  of  course,  when  the  word 
“science”  alone  is  used,  natural  science  seems  to 
be,  perforce,  ^^derstood.  The  book  reminds  one 
a little  of  the  famous  old  “Chemistry  of  Common 
Life”  which  had  such  an  extensive  circulation 
two  or  three  generations  ago.  The  authors  seem 
to  have  made  a very  successful  effort  at  pro- 
ducing a readable  book  and  also  in  covering  a 
wide  range  of  subjects. 

SCIENCE  FOR  BEGINNERS— A First 
Book  in  General  Science  for  Interme- 
diate Schools  and  Junior  Pligh  Schools. 
By  Delos  Fall.  Well  illustrated.  Cloth 
covers,  size  by  inches,  382  pages. 
Publisht  by  the  World  Book  Co.,  New 
York. 

This  book  is  designed  for  school  use  and  seems 
to  be  well  adapted  for  such  purpose.  The  illus- 
trations are  quite  numerous. 

The  book  has  an  aspect  of  practicality,  and  is 
intended  to  be  used  on  the  basis  of  experiment 
and  of  field  work.  The  chapters  devoted  to  field 
work  are  very  nicely  j)ut  and  the  work  may  be 
called  a treatise  on  the  introductory  training  in 
natural  science. 

ELECTRIC  RANGE  HANDBOOK  — 
Prepared  by  the  Society  for  Electrical 
Development.  Fully  illustrated.  Flexi- 
ble cloth  covers,  5 by  6^  inches,  216 
pages.  Publisht  l)y  the  society  that  pre- 
pared the  book. 

It  is  a curious  fact  that  while  there  is  no 
more  wasteful  method  of  producing  heat  than  by 
the  electric  station  operated  by  coal,  the  con- 
venience of  electric  heating  and  the  facilities  for 
turning  it  on  and  off  as  required,  so  as  to  elim- 
inate at  least  one  element  of  waste,  have  made 
it  a practical  thing,  whose  use  is  daily  extending. 
A very  valuable  sheet  of  electric  range  data  from 
100  central  stations  is  annexed  to  the  book,  and 
from  that  one  can  learn  exactly  what  can  be  done 
with  different  types  of  these  cooking  stoves.  The 
work  is  written  largely  from  the  standpoint  of 
the  electric  supply  station, 

UNITED  STATES  ARMY  X-RAY 
]\IANUAL — Authorized  by  the  Surgeon- 
General  of  the  Army.  Profusely  illus- 
trated. Flexible  cloth  covers,  5%  by  7)4 
inches,  506  pages.  Publisht  by  Paul  B. 
Hoeber,  New  York. 

This  volume  was  prepared  under  the  direction 
of  the  Surgeon-General  of  the  U.  S.  Army,  as 
a text  book  for  instruction  in  military  X-ray 
work.  During  the  war  there  was  a small  manual 
prepared  for  use  by  army  surgeons,  but  this 
very  complete  book  is  now  to  supersede  it.  A 
large  introductory  section  is  devoted  to  X-ray 
physics;  laboratory  experiments  and  new  ap- 
paratus follow.  The  dangers  incident  to  X-ray 
work  are  given  less  consideration,  perhaps,  than 
might  be  wished  by  those  who  have  seen  the 
dreadful  effects  produced  by  it  on  incautious 
operators.  Very  complete  illustrations  are  given 
and  a very  adequate  synoptical  table  of  contents, 
followed  by  an  index,  closes  the  book. 

MICHAEL  FARADAY  — By  J.  A. 
Crowther.  One  illustration.  Cloth  cov- 
ers, 5 by  7p2  inches,  72  pages.  Publisht 
by  the  Macmillan  Co.,  New  York. 

There  is  no  more  lovable  character  in  the  mod- 
ern scientific  world  than  Michael  Faraday.  A 
man  of  pre-eminent  fame,  he  was  characterized  by 
the  greatest  modesty  and  gentleness  of  character. 
In  this  book,  of  course,  the  religions  views  of 
the  great  scientist  receive  consiaeru.tion.  The 
great  sincerity  and  the  general  charm  of  the  man 
are  well  brought  out.  The  text  is  preceded  by 
his  portrait. 


The  Electric  Safety  Razor  makes  shav* 
ing  a pleasure.  Blade  vibrating  7,200  times 
a minute  cuts  the  beard  smoothly  and 
without  slightest  pull  or  irritation — feels 
like  a gentle  massage.  Can  be  used  with 
or  without  electric  current. 

All  users  of  the  Lek-Tro  Shav  speak  well  of  it 

A barber  says — “Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal.'' 

A home  user  says — "The  most  pleasing  shave  I've 
ever  had  in  my  life.  Shaves  my  face  closer  than  I 
used  to  shave,  but  there  is  no  after  irritation  or  ill 
effects  as  I usually  get  from  another  razor." 

No.  I Made  for  use  from  Light  Socket. 

No.  2 Made  for  us©  from  Dry  Battery. 

Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Razor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO, 
Dept.  122,  Council  Bluffs,  Iowa 


el  Dynamo 
^ M o t o r 


For  Boys 


For  producing  current  for  in- 
ductance coils,  recharging 
storage  batteries,  electro- 
plating and  hundreds  of 
other  uses.  Well  con- 
structed throughout,  ex- 
ceptionally  smooth 
running  and  highly  effi- 
cient. A good,  strong,  dur- 
able dynamo  that  runs  as 
well  as  a motor  without 
change. 

AT  ALL  LIVE  DEALERS 

Insist  on  your  dealer  showing  you  the  KNAPP  line — 
KNAPP  goods  are  best.  It  your  dealer  cannot  supply 
you,  order  direct.  Send  for  FREE  illustrated  cata- 
logue showing  a complete  line  of  Electrical  Motors 
and  Novelties. 

KNAPP  ELECTRIC  & NOVELTY  CO. 

523  West  51st  Street,  N.  Y.  City 


THE  MIDGET  “FIVE-IN-ONE”  SLIDE  RULE 

is  a combination  Mannheim,  Log-Log. 
Add  and  Subtract,  Polyphase  and 
Binary  Slide  Rule.  It  will  instantly  add, 
subtract,  multiply  and  divide  any  com- 
bination involving  whole  numbers,  frac- 
tions, decimals  and  mixed  numbers. 
Gives  every  possible  root  and  power 
,of  every  quantity.  The  graduations 
lare  printed  on  metal,  coated  with 
Iwbito  celluloid  and  are  grease  and 
waterproof.  While  it  is  the  most  versa- 
tile calculator  ever  invented,  its  opera- 
tion is  simple  and  easily  understood. 
Diameter  4 inches. 

Price  with  16  page  Instruction  Book, 
S1.60.  Leatherette  carrying  case  60c 
extra.  Catalogue  Free.  Your  money 
back  If  you  are  not  satisfied. 

GILSON  SLIDE  RULE  CO.  Niles.  Mich. 


BUSHI^FREE 


Cet  BIG  PRIZE 

OFFER  and  BUSH 
--  Auto  Agency.  Write 
today.  Send  your 
name  and  address. 
Write  plainly  and 
quickly.  Don' t 
wait.  Dept.  B-lo 
^ Bush  Motor  Co. 
v;.:V'l>^Bush  Temple.  Chicago 


Army  Auction  Bargains 


Aato  Pistol  • • • • $26 
Army  Haversack  .15  op 
White  Uniform  $2.50 
Army  Gun  Slings,  30 

) single  shot  rifle  for  model 

1906cart.,  $7.77.  Ball  cart.,  $3.50  per  100. 
15  acres  army  goods.  Large  illustrated 
’ cyclopedia  reference  catalog—400  pages— issue 
_ . 1920,  mailed  60c.  New  Circular  10c. 

Francis  Bannennan  Sons,  501  Broadway,  New  York 


Tents  • • $4.25  up 
Saddles.  6.50 
Knapsacks  .75 
Slickers  • 1.85 

Spring  Rem.  cal.  30 


Learn  Watchwork,  Jewelrywork  and 

PnrrravinfT  ^ commanding  a good  sal- 

ILIlgraVlIlg  and  your  services  are  always 

in  demand.  Address  HOROLOGICAL  Department# 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog* 

DEN  PHOTOS 

Beautiful  Girl  Models.  Snappy  Poses.  7x10.  Mounted 
10x14.  3 for  $2.  .55  per  Dozen.  Postcards,  15  for  SI. 

50  for  $3.  50  Miniatures  FREE  with  FIRST  ORDER 

OF  $1  OR  MORE. 

L.  GARVEY,  20-S.  Perkins  Place.  Brockton,  Mass. 
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Formula  No.  130 

Accepted 
on  these  tests 


Multiplies  itself 

1 lie  cream  multiplies  itself 
250  times  in  lather.  Thus  a 
tiny  bit  serves  for  a shave.  A 
35-cent  tube  serves  for  152 
shaves. 


Maintains  itself 

The  lather  maintains  its 
creamy  fulness  for  10  minutes 
on  the  face.  So  it  does  not 
need  replacement. 
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We  Made  130  Kinds 
of  Shaving  Cream 

And  tested  them  all — scientifically 

By  V.  K.  CASSADY,  B.  S.,  M.  S.,  Chief  Chemist 


Acts  quickly 

The  average  beard  is  softened 
in  one  minute.  Within  that 
time  it  absorbs  15%  of  water, 
That  is  enough  to  make  a 
horny  beard  wax-like. 


Soothes  the  skin 

It  leaves  the  skin  in  soft  and 
smooth  condition.  No  lotion 
is  needed.  The  cream  itself 
forms  a soothing  lotion,  due 
to  palm  and  olive  oils. 


PALM 


Six  years  ago  we  started  out  to  make  the 
supreme  shaving  cream. 

Long  before,  we  had  attained  the  finest 
toilet  soap  created.  The  secret  lay  in  a 
perfect  blend  of  palm  and  olive  oils.  Our 
chief  idea  was  to  apply  that  balmy  blend 
to  shaving. 

But  there  were,  perhaps,  a hundred  shav- 
ing soaps,  and  each  had  its  adherents. 
We  tested  many  of  them — found  their 
virtues  and  their  faults.  And  we  started 
to  reach  new  perfection  in  each  quality 
desired. 

18  months  of  experiment 

We  knew  soap  making  well — that’s  evi- 
dent. But  it  took  18  months  to  satisfy 
us  on  a shaving  cream. 

In  that  time  we  made  up  and  tested  130 
kinds  of  soap.  The  tests  embodied  five 
shaving  soap  requirements.  .And  we  per- 
sisted until,  step  by  step,  in  each  of  them 
we  seemed  to  reach  the  limit. 

What  we  finally  attained 

At  last  we  attained  a shaving  cream 
which  showed  these  unique  results : 

First,  great  economy.  The  cream  multi- 
plies itself  in  lather  250  times.  Thus  a 
bit  of  cream — just  one-half  gram — suffices 
for  a shave. 


OLIVE 


Shaving  Cream 


Second,  quick  efficiency.  The  oil  on  the 
beard  is  removed  almost  instantly.  Within 
one  minute  the  beard  absorbs  15%  of 
water.  And  that’s  enough  to  soften  a 
most  stubborn  beard. 

Third,  lasting  lather.  It  maintains  its 
creamy  fulness  for  ten  minutts  on  the 
face. 

We  had  the  rest.  The  palm  and  olive 
oils  form  ideal  lubrication.  Their  lather 
softens  and  soothes  the  skin.  So  lotions 
are  not  needed. 

You  will  be  surprised 

Now  we  offer  you  a shaving  soap  which 
millions  have  adopted.  It  is  based  on  oils 
which  for  3,000  years  have  held  supreme 
place  for  the  face.  And  those  oils  aj'e 
blended  in  a shaving  cream  which  brings 
the  results  we  state. 

You  will  be  delighted  with  it.  Whatever 
you  seek,  Palmolive  Shaving  Cream  will 
exceed  your  expectations.  Whatever  you 
have  used,  this  cream  will  surprise  you. 
Send  the  coupon  for  a trial  tube.  Do  us 
the  kindness,  and  yourself  the  justice,  of 
learning  what  we  have  accomplished. 


10  Shaves  FREE 

Simply  insert  your  name  and  address 
and  mail  to 

Palmolive  Company,  Dept.  149 
Milwaukee,  Wis. 
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It  contains  the  follow- 
ing 44  chemicals; 

Alum  Alj(SOJ,,  (NH4)sSO. 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 
(NHs-t-H.O) 

Ammonium  Carbonate 
(Nllj)a  COn 

AmmoniumCliloride  (NHiCl) 
Ammonium  Sulphate 
(NHila  SO4 

Barium  Chloride  (BaCI^) 
Boric  Acid  (HaBOj) 
Brimstohe  (Sulphur)  (S) 
Cnlcium  Chloride  (CaClj) 
Calcium  O^ide  (CaO) 
Calcium  Sulphate 
(CaS042HoO) 

Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnClo) 
Copper  Sulphate  (CuSOi) 
Ferrous  Sulphate  (FeSO*) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

CiiHr  (OH ) 3 

Hydrochloric  Acid  (HCl) 
Iodine  (1) 

Iron  Chloride  (FeCla) 

Iron  Oxide  (FeaOa) 

Lead  Acetate  Pb  (CaHaOala 
Litmus  Paper 
Magnesium  Carbonate 
(MgCOa) 

Manganese  Dioxide  (MnOs) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (NiClj) 
Oxalic  Acid  (H2Ca04> 
Sodium  Bicarbonate 
(NaHCOs) 

Sodium  Borate  (NaBOj) 
Sodium  Carbonate  (NanCOa) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaNOs) 
Sodium  Phosphate 
(NajHPO.) 

Sodium  Sulphate  (NajSO*) 
Sodium  Sulphite  (NaaSOa) 
Stannous  Chloride  (SnCla) 
Sulphate  of  Nickel  (NiSOa) 
Sulphate  of  Zinc  (2nSO<) 
Sulphuric  Acid  (H2SO4) 

Tin  (Granulated)  (Sn) 

Zinc  (Metal)  (Zn) 

Zinc  Carbonate  (ZnCOs) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottla 
One  Alcohol  Lamp 
One  Conical  Glass  Measure 
One  Erlenmeyer  Flask 
One  Glass  Funnel 
One  Delivery  Tube 
Six  Assorted  Test-Tubes 
One  Test-Tube  Holder 
Ten  Sheets  of  Filter  Paper 
One  Glass  Dropper 
One  Spoon  Measure 
Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 


"The  Joy  of  father  and  Boy." 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemi- 
cal experiments.  This  outfit  is  not  a toy,  put  up  merely  to  amuse,  but 
a practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets  . 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a book  contain- 
ing a Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and 
100  instructive  and  amusing  experiments, 

DESCRIPTION  OF  THE  OUTFIT 


The  outfit  consists  of  forty-four  (41)  Chemicals  all 
C.  P.  (chemicaj  pure)  put  up  in  appropriate-  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  anti  of  standard  laboratory  size  and  .shape.  A 
list  of  the  17  pieces  of  apparata  furnished  willt  this 
outfit  is  printed  also  herewith. 

The  Instruction  Book  is  a real  Chemistry  Course 
for  the  Beginner.  Sorae  of  the  Contents  are:  Divi- 

sion of  Matter;  This  is  a Treatise  on  Elementary 
Chemistry  and  de.als  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature: This  explains  in  simple  language  the  deri- 

vation of  the  chemical  names  of  the  elements  and 
their  compounds.  There  is  a chapter  on  Laboratory 
Cperations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters’  Aphorisms,  etc. 


A good  part  of  the  book  is  devoted  to  Weights  and 
Measures,  llie  hletric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished;  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume.  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  cnemical  tricks:  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  C^hlorine  Gas  and  smt>ke  (German  War 
Gas):  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen:  How  to  make  chemical 
colors:  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  Price  is  $6.75  Shipping  Weight  10  lbs.  (Can  be  shipped  by  Express  only) 

THE  ELECTRO  IMPORTING  CO.,  Mfrs.  §§ 

231  FULTON  STREET,  NEW  YORK  CITY  TRADEMARK 


"THE  IIVEST  CATALOG  IN  AMEBIOA" 

Our  big  new  electrical  cyclopedia  No.  23  is  waiting  for 
you.  Positively  the  most  complete  Wireless  and  elec- 
trical catalog  in  print  today.  80  Big  Pages,  800  illus- 
trations. 200  instruments  and  apparatus,  etc.  Big 
"Treatise  on  Wireless  Telegraphy.”  20  FREE  cou- 
pons for  our  160-page  FREE  Wireless  Course  in  20 
lessons.  FREE  Cyclopedia  No.  23  measures  6*9. 
Weight  Va  lb.  Beautiful  stiff  covers. 


ELEOTBO  IMPORTING  00. 

331  Fulton  Stredt,  New  York  City 
I enclose  herewith  10  cents  In  stamps  or  <*>lu>  ^ 
cover  poetsge,  for  which  please  send  me  your  IsUst 
C^clop^ls  Catalog  No.  23  as  described. 

NAME  

ADDRESS  

RTATH  '.  s.  & 1.  2-21 

I,,,. 
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I Tfeeff'©  Es  ^ Mo®ia  I 

I TIhat  S(s^s  Esa  tSa©  j 

I lEsiStl  I 

I By  CHARLES  NEVERS  HOLMES  | 


The  only  moon  with  which  most 
of  us  are  entirely  familiar  belongs 
to  our  Earth.  We  are  very  well 
satisfied  with  it,  with  its  splendor, 
particularly  when  it  is  a "full 
Moon.”  Indeed,  most  of  us  would  not 
become  used  to  Izvo  large  moons  in  our 
darkened  firmament,  until  we  had  observed 
them  many,  many  times.  And  even  if  we 
still  possessed  only  one  moon,  and  not 
ten  moons  like  the  planet  Saturn,  it  would 
take  us  some  time  to  become  accustomed 
to  that  one  moon,  w'ere  that  satellite  to 
rise  in  the  west  and  then  sel  in  the  cast. 
As  we  all  are  well  aware,  our  own  Moon 
rises  in  the  east  and  sets  in  the  west,  and 
should  it  suddenly  change  its  habits — ris- 
ing in  the  w'est  and  setting  in  the  east — 
some  of  us  might  believe  that  we  were 
losing  our  minds. 

However,  if  we  could  he  transported  to 
.the  surface  of  the  planet  Alars,  we  should 
behold  a moon  that  rises  in  the  west  and 
sets  in  the  east.  This  peculiar  moon  is 
a very  small  one,  estimated  to  be  not  more 
than  50  miles  in  diameter,  and  probably 
not  more  than  35  miles.  It  is  called  "Pho- 
bos,”  and  was  discovered  by  Professor 
Hall,  at  W^ashington,  in  the  year  1877. 
Now,  even  if  Phobos  were  50  miles  in 
diameter,  it  would  possess  only  about 
l/43d  of  our  own  Moon’s  diameter,  but, 


Since  Phobos  Revolves  Around  Mars  About  9 
Times  Faster  than  Mars  Rotates  on  Its  Axis, 
Phobos  Travels  Faster  than  the  Rotating  Sur- 
face of  Mars,  and.  Therefore,  Sets  in  the  East. 
Above  There  Are  Comparisons  of  the  Respective 
Velocities  of  the  Orbit  of  Phobos,  the  Rotation 
of  Mars,  the  Orbit  of  Our  Moon,  and  Our 
Earth’s  Rotation. 

since  it  is  very  close  to  the  surface  of 
Mars,  not  quite  6000  miles  from  that 
planet’s  center,  whereas  our  Moon  is  dis- 
tant from  us  239,000  miles,  it  would  ap- 
pear larger  than  our  own  satellite,  al- 
though not  nearly  as  bright.  In  addition 
to  Phobos,  Mars  has  another  small  moon 
by  the  name  of  “Deimos,”  but  Deimos  is 
a rational  moon,  rising  in  the  east  and 
setting  in  the  west. 

However,  it  is  easy  to  explain  and  un- 
derstand the  irrational  behavior  of  Pho- 
bos. Phebos  is  really  a very  rational 
moon,  but  it  is  situated  so  close  to  the 
martian  surface  and  revolves  around  Mars 
so  much  faster  than  the  planet  rotates  on 
its  axis,  that,  inasmuch  as  the  satellite  is 
revolving  eastward,  Phobos  presently  dis- 
appears from  sight  or  sets  in  the  east.  In 
the  case  of  our  own  Moon,  the  terrestrial 
satellite  is  so  far  from  the  Earth  that  our 
Moon  falls  behind  in  their  movements  to- 
wards the  east,  and,  accordingly,  sets  in 
the  west.  In  other  words,  there  is  a sort 
of  race  between  Mars  and  Phobos,  both 
revolving  in  the  same  eastward  direction, 
and,  were  we  able  to  watch  Phobos  from 
the  martian  surface,  we  should  behold 
him  traveling  much  faster  than  the  sur- 
face upon  which  we  stood.  Then,  he 
would  disappear  from  sight  below  the 
eastern  horizon  of  Mars,  having  set. 


Electrical 

li^  1 Sent  to  You 

For  One  Week 

Here  are  the  world’s  great- 

est  Electrical  Books.  You  B^_ 

can  have  them  for  a weeks’  Free 

use  in  your  home  or  shop.  Eight  ^ ^ ^ ^ ^ 

big  books,  4000  prges  of  money- 
making  facts.  More  than  3000  pic- 
tures,  blue  prints  and  diagrams  that 

make  everything  clear  as  day.  Prepared  -by  28  of  the  world’s  master  electrical  minds  in 
plain  every  day  English  that  any  one  can  understand.  They  teach  you  electricity  from 
the  ground  up.  They  explain  everything — from  the  simple  wiring  of  electric  bells  to  the 
mighty  electric  machinery  you  see  in  the  power  houses.  They  save  you  the  money  it 
would  cost  to  go  to  an  electrical  school.  They  save  you  years  of  hard  work  as  an  appren- 
tice. Old-time  electricians  say  ‘‘they  are  the  finest  books  they  ever  saw.”  See  our  free 
trial — easy  payment  offer  below. 


Master 

These 

Subjects 

Principles  of 
Electricity; 
Tel  ep  h ones; 
C o n s truction. 
Operation  and 
Repair  Dyna- 
mosandMotors; 
Storage  Batter- 
ies; Alternating 
Current  Ma- 
chinery; Switch 
Boards;  Arma- 
ture Winding; 
Con  str  action 
and  Operation  of 
Transf  o r m e r s; 
Electrical  Meas- 
urements; E le  c- 
tromagnets;  In- 
ductionCoils;Con- 
trollers;  Electric 
Elevators;  Rail- 
way Signaling; 
Interior  and  Ex- 
terior Wiring;Ma- 
terials  and  Meth- 
ods Used;  Under- 
writers’ Require- 
ni  e n ts;  Electric 
Lighting:  P 1 a n- 
ning  Systems;  Es- 
timating. C o n - 
tracts;  Specifica- 
tions; Main  ten- 
a n c e ; Electro- 
chemistry; Power 
Stations;  Opera- 
tion and  Mainten- 
ance; Manage- 
ment of  Dynamos 
and  Motors;  Elec- 
tric Welding;Elec- 
tric  Transmission 
Lines;  Distribu- 
ting S y s terns; 
EleetrieRailways; 
Construction  o f 
Power  Plants; 
New  Electrical 
Devices. 


Get  in  the  Big  Money  Class 

Electricians  Earn  $60  to  $100  a Week 

The  electrical  field  is  seriously  under-manned.  Thousands  of  men  who 
know  what's  what  are  needed  right  now  to  fill  important  jobs  such  as 
Sub-Station  Operators,  Switch-board  Operators,  Dynamo  and  Motor 
Tenders,  Installation  Experts,  Trouble  Men  and  Engineers.  The  work 
is  fascinating  and  the  pay  is  big. 


Your  F uture  Is  in  Electricity 

Electricity  is  the  greatest  force  in  the  world  and  it  is  growing  greater 
every  day.  The  whole  world  depends  on  the  electrician.  Think  what 
opportunities  this  offers  to  the  fellow  with  a little  ambition.  You  can  succeed  in 
electricity.  You  can  have  a big  job  and  the  big  pay  that  goes  with  it.  These  books 
will  show  you  the  way. 


Don’t  Send  Money 

Prove  to  yourself  how  easy  it  is  to  master  electricity  by  getting  these 
books  for  a weeks’  free  use.  Just  mail  the  coupon  and  the  whole  set  will  come  to 
you  at  once.  If  you  don’t  like  them— if  you  don’t  think  they  will  do  for  you  what 
we  claim— send  them  back  at  our  expense  and  you  won’t  owe  us  a cent.  If  you  are 
satisfied  with  the  books  in  every  way  just  send  us  $2.80  as  first  payment  and  $3.00 
each  month,  until  $34.80  is  paid.  This  is  only  a dime  a day.  Most  of  us  waste  more 
than  this.  Mail  the  coupon  now 

and  get  a membership  in  this  r”  ” “ ““  --  — “ ““  ““  “■  ■“ 

Society,  Free.  ■ > I 

Mail  Coupon 
For  These  8 
Books 


I AMERICAN  TECHNICAL  SOCIETY 
I Dept.  E-252,  Chicago  I 

® Please  send  me  a set  of  Practical  Applied  Electricity  8 
I in  8 volumes  by  express  collect,  for  a week’s  free  I 

guse.  At  the  end  of  a week  I will  either  send  the  ■ 
books  back  at  your  expense  or  send  you  $2.80  as  5 
I first  payment  and  $3.00  each  month  thereafter  until  I 

Sa  total  of  134.80  is  paid.  1 understand  that  I will  get  | 
a consulting  membership  in  your  Society,  FREE  ■ 
I with  the  books.  ■ 

I 

Name . 


Address.... 


1122 


Science  and  Invention  for  February,  1921 


OH  BOY!  SOME  SPORT 

Surprise  the  Buitch — Have  a Barrel  O*  Fun 


Own  a Genuine  Moving  Picture  Machine 

Here’s  what  you’ve  always  wanted— a genuine  MOVING  PIC- 
TURE MACHINE— a machine  that  uses  STANDARD  FILM— like 

easily  aft^ord  to  pay.  This  is  the  BIG  opportunity- 
best  of  it^ kind^  AU  ^ quick.  Three  swell  models  to  select  from.  Each  the 

oest  or  its  kind.  AI!  REAL  moving  picture  machines — not  tovs  or  magic  lanterns  but  REAL 

pictures  on  the  screen.  The  Films  arl  suppU^^^^ 
leading  film  companies  in  America,  and  the  suhiects  include  all  the  LEADING  actors  and 
actresses  that  you  see  and  admire  in  ail  the  big  theatres  The 
fellers  and  girls  and  the  grown-ups,  too,  .will  sit  spellbound 
or  roar  with  laughter  at  the  wonderful,  lifelike,  real  movies 
you  can  show  them, 

Three-Reel  Cinematograph 

Here  le  an  astonishing  hargRin.  Our  latest  Model  Cinematograph  Ig  a ^^1llrl^vitul 
value.  At  the  price  it  has  everything  beat  you  ever  beard  of.  Here  is  a genuine 
Moving  Picture  Machine,  made  entirely  of  metal,  solldlv  constructed,  and  put  to- 
gether by  expert  worlnnen.  that  you  can  buy  at  a price  th.at  will  simply  astound  vou 
It  comes  equipped  with  a SAFETY  CARBIDE  Grs  Generator,  and  can  be  used  to 
show  moving  pictures  anywhere.  The  meclianism  is  so  simple  It  can  be  operated  by 
anyone.  Tiie  greatest  value  in  a Genuine  Moving 
Picture  Machine  ever  olTered  afflie  price.  Thlnlt 
of  it!  A genuine  Mocing  Picture  Machine,  using 
STAND.VRD  FU^M.S.  shipped  by  express,  charges 
coHoct,  wltli  3 KEELS  FREE,  for  ONLY  $3.00; 
or  slilpt>ed  b.v  parrel  Post  to  any  address  in  the 
world  prepaid  for  $3.25. 

New  Model  Movie  Machine 

Your  Choice  of  Gas  or  Electric  Light 

This  is  a Ijeaiitlful.  hiRh-i-Iass  Movins  Picture  Machine.  Ma.lc  of  sheet  Iron 
base.  Finished  in  lilacl;  or  iiattleshib  prey  with  handsome  red  stripe  triminings 
substantia!  construct^  Size  12x7«^v3*,^  In.  Vses  STANDAIUt  FILM  same 
machines.  fUO  1\PES — Elcclric  aiid  thas.  Tiie  electric  inaclilne  is  equipped 
and  cord  complete,  ready  to  attach  to  any 
electric  liglit  socket.  Gas  machine  has  Its  own 
generator  and  makes  its  own  light  The  gas 
machine  can  he  used  anywhere  and  will  he 
sent  unless  electric  tyi>e  machine  is  specially 
ordered.  Sent  securely  packed  In  special  slilp- 
ping  case  wltli  full  instructions,  film,  supply  of 
show  llcicets,  etc.,  for  $7.50.  by  express,  or 
?8.00  If  sent  by  prepalil  parcel  post. 


Keystone  Moviegraph 

Moving  Picture  and  Magic  Lantern  Combined 


A regular  beauty,  all  complete,  ready  for  you 
to  use  the  minute  it  arrives.  Tlang  up  a sheet,  put  on  a reel,  turn  the  crank,  and 
you're  off.  That's  all  there  is  to  it.  Made  of  metal  throughout,  wltli  heavy  base  cast- 
ing. Finely  adjusted  mechanism,  easily  operated.  Electric  moileL  only;  simply  screw  Id 
plug  to  your  electric  light  socket  and  you  are  all  ready  for  an.  exhibit.  Equipped  to  show 
Slides  as  well  as  Real  Moving  Pictures— just  like  the  big  machines.'  12x9*Ax6  1t» 

Comes  with  3 EXTRA  LONG  STANDAUf»  SIZED  FILM.S,  3 FINE  LANTERN  LIDES 
and  ailmlsslon  tickets — all  FREE.  A machine  .vou  wili  )>e  iirouil  of.  You  can  have 
endless  fun  ami  amusement,  and  MAKE  MONEY  with  It.  Sent  by  express,  with  full 
Instructions  and  extra  long  cord  ami  plug,  securely  padded,  for  $10. OU;  or  by  parcel 
post,  to  any  address  in  the  world,  for  7">c  extra. 

No.  2 Rewind  Model 

Largest  and  Most  Powerful  Model 

This  Is  the  No.  2 Rewind  Model.  With 
equipment  for  unwinding  and  rewindlne 
100  to  200  feet  of  film.  The  size  of  the 
machine  is  6%  x 14  x 19  inches.  It  is 

coiistrucled  bn  a wooden  base  6%  x liv^  inches,  which  will  not  scratch  the  fur* 
nUure.  IJectric  model  only,  it  operates  from  any  electric  lighting  circuit.  All  you 
A to  any  electric  light  socliet.  It  has  a regulator  so 

tliat  uinerent  sized  lamps  may  be  used — electric  socket,  plug  and  six  feet  electric 

lamp  wire  cord,  and  nickelleil  reflector.  Alst)  sliows  magic  lantern  slides.  VVl^ 

this  machine  we  fumisli  a can  of  100  feet  of  film,  three  American-made  Lantern 

Slides  subjects  of  which  are  Wilson.  Pershing,  Aeroplanes,  Scoutd.  Charlie 

I Theatre  Tickets,  guarantee,  and  full  directions, 

f 520.00,  Shipped  by  Express,  or  by  prepaid  parcel  post  to  any  address  In  the 
world-  for  $1.00  extra.  . 

Extra  Films 

EXTRA  FILMS.  J'or  all  our  Machines.  Big  variety  of  subjects.  Including  lead* 
lug  ami  l»esl  known  movie  actors  and  actresses.  Standard  size.  Short  Reels.  Price 
h 3 for  $1.00.  Special  100-feet  reels  $2.50 

each.  CHARLIE  CHAI  UN  FILMS.  25c  each;  5-foot  lengths,  60c  each.  Airpostoald. 

I•ANTERN  SLIDES  for  Keystone  Moviegraph.  American  made,  6 for  75  cents. 
**U-MAK«CM'*  SLIDES.  A special  slide  for  use  with  the  $12.00  and  $20.00 
machine  or  any  other  macliine  with  Lhntern  Slide  equipment,  for  showing  on  the 
screen  announcements  such  as  "Please  Remove  Your  Hat.  No  Smoking."  "Intermission,"  "Goodnight."  sporting  results  and 
even  advertisements,  etc.  Caa  be  used  repeatedly.  PRICE  3 for  50  cents  postpaid. 
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EVERYTHING  You  want  to  know 
About  A.  C.  Motors  and  Repairing 

Whenever  an,v  question  arises  regarding  motors,  or  if  you  are  anxious 
to  become  a specialist  on  electrical  motor  work,  vou  need  tlie 

ELECTRICAL  WORKERS  FRIEND 


An  invaluable  collection  of  diagrams 
workers,  students,  amateurs,  etc. 

Tills  book  contains  06  motor  dia- 
grams with  complete  instructions 
for  rewindiiis  and  recomiecting  A. 

C.  Motors.  Shows  iiow  to  put 
each  c-oil  in  the  .slots,  giving  all 
internal  and  external  connections. 
For  reconnecting  they  cover  oil 
practical  changes  showing  which 
diagram  to  use  for  the  change 
wanted. 

Bound  in  loose  leaf  form  for 


and  instructions  for  electrical 

handy  reference.  The  only  com- 
plete book  of  its  kiiul  on  the 
market.  So  simple  anyone  can 
understand.  It  is  helping  thou- 
sands of  other  workers — it  will 
lielp  you  too.  as  hundreds  of 
testimonials  prove. 

SPECIAL  PRICE,  COMPLETE 
$4.00.  Order  today.  If  desired 
we  will  ship  C.O.D.  by  Parcel  Post. 


YOU  CAN  EARN  YOUR  COPY  FREE 

Vi  *he  Electrical  Workers  Friend  a commissioir  of  50c  on  every  book  they  help  us  sell.  All 

you  nave  to  do  is  snow  your  book  and  reeoniniend  it.  Vou  can  earn  tiie  full  price  of  one  of  these  books  in  a 
few  days.  Write  immediately  for  full  particulars— this  offer  is  limited. 

1524  Lowrie  St.,  N.  S. 
Dept.  B,  Pittsburgh,  Pa. 
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I (Continued  from  page  1074)  f 
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issue  that  theoretically,  given  a sufficiently 
strong  light,  it  will  be  possible  for  light 
to  shine  even  thru  the  densest  bodies.  Of 
course,  there  is  a limit  to  this,  but  it  seems 
possible  that  if  we  could  concentrate  a 
strong  enough  light  upon  the  back  of  a 
person  it  would  be  possible  to  see  every 
organ  inside  of  such  a person.  In  this 
case  it  would  be  necessary  to  interpose  a 
heat-filter  between  the  source  of  light  and 
the  patient,  otherwise  serious  burns  might 
result. 

To  those  who  arc  skeptical  that  we  will 
ever  be  able  to  make  ourselves  entirely 
or  partially  invisible,  the  reader  is  referred 
to  an  article  appearing  in  another  part  of 
this  magazine,  entitled,  “The  X-Ray 
Fluid."  It  will  be  seen  that  Dr.  Jules 
Steal!  has  already  accomplisht  the  very 
thing  witli  animals,  altho  these  at  present 
necessarily  are  not  alive  any  longer.  But 
it  is  a step  in  the  right  direction,  because 
Dr.  Stean  has  actually  made  bodies  trans- 
parent, and  he  also  is  able  to  control  the 
degree  of  transparency  at  zviU. 

If  we  had  told  you  thirty  years  ago  that 
it  would  be  possible  to  actually  see  the 
bones  in  a live  body  we  would  have  been 
laughed  at  derisively.  The  X-ray,  how- 
ever, has  proven  many  things  that  were 
considered  preposterous  before.  X-rays 
in  contradistinction  to  light  rays  are 
streams  of  matter  shot  out- at  tremendous 
velocity,  at  extremely  high  frequency  (rate 
of  vibration.  See  table).  Due  to  this, 
X-rays  pass  thru  most  solids  as  easilj^  as 
light  passes  thru  glass.  The  X-ray  par- 
ticles maj"  he  likened  to  tiny  bullets,  for 
they  are  just  as  real  as  bullets,  and  they 
move  at  speeds  as  high  as  40,000  miles  a 
second.  X-rays  do  not  experience  the 
usual  refraction,  diffraction,  interference 
or  polarization  as  do  light  ra3vs.  X-rays 
pass  in  absolutely  straight  lines  thru  any 
medium  that  does  not  absorb  them.  This 
proves  that  they  cannot  be  due  to  trains 
of  waves  as  light  rays,  otherwise  they 
coidd  be  made  to  interfere  and  to  ex- 
perience diffraction.  X-rays  are  totally 
unlike  light  rays,  and  objects  that  are 
opaque  to  light  rays  arc  transparent  to 
X-rays  and  z’iee  z'ersa.  Thus,  for  instance, 
pine  wood  to  X-rays  is  two  and  one-fourth 
times  as  transparent  as  water ! 

Of  course,  the  human  eye  cannot  see 
X-rai-s  themselves.  If  it  conid  all  we  would 
have  to  do  would  be  to  turn  on  the  rays 
on  a human  body^  and  we  could  look  right 
thru  it.  But  the  human  eye  is  not  so  con- 
stituted, and  in  order  to  get  some  of  the 
X-ray  effect  we  find  it  necessary  to  view 
the  body  thru  a platinmn-harinm-cj'anide 
screen.  We  interpose  this  screen  between 
our  ej'e  and  the  body  to  be  viewed,  and 
then  we  only  see  a shadow-picture.  It  is 
as  if  we  were  looking  thru  a pane  of  glass 
at  night;  we  can  see  nothing  or  very  little. 
In  order  to  see  thru  the  pane  the  light 
must  shine  on  or  thru  it.  The  limitation 
of  the  liuman  eye,  as  far  as  X-rays  are 
concerned,  is  similar.  When  X-rays  fall 
upon  the  screen,  the  latter  becomes  lumi- 
nous, due  to  fluorescence,  and  in  propor- 
tion to  the  strength  of  the  X-rays  falling 
on  them.  We  then  see  the  bones  of  the 
hand  as  shadows,  but  if  zve  had  “X-ray 
ryes’’  zve  zvould  be  able  to  sec  right  thru 
them. 

The  limitations  of  the  human  eye  are 
not  confined  to  X-rays  alone.  The  human' 
eye  cannot  see  certain  rays  that  may  prop- 
erly he  termed  light  ray^s.  For  instance, 
the  human  eye  cannot  distinguish  all 
colors  of  the  spectrum.  Ray'S  below  red, 
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the  so-called  infra-red,  and  above  violet, 
the  so-called  ultra-violet  rays,  are  in- 
visible to  us,  altho  some  birds  and  ani- 
mals can  see  them  quite  well. 

How  then  will  we  solve  the  problem  of 
making  bodies  transparent  to  our  eyes? 
We  must  find  some  agency  or  some  ray 
capable  of  piercing  bodies  similar  to  the 
X-ray  or  even  better.  Then  by  using  an- 
other “carrier  ray”  at  the  same  time  we 
shall  be  able  to  look  right  thru  the  body 
we  wish  to  view.  Not  only  that;  as  our 
front-cover  illustration  and  the  illustration 
herewith  show,  we  shall  be  able  at  will 
to  control  the  rays  in  such  a way  that  we 
will  be  able  not  only  to  make  a body, 
whether  it  be  a human  being  or  a type- 
writer, invisible  in  its  entirety,  but  we  wiV 
also  be  able  to  make  it  translucent  to  any 
degree  desired,  as  does  Dr.  Stean  with  his 
X-ray  fluid  today. 

By  referring  to  the  table  which  we  print 
herewith  it  will  be  seen  that  there  are 
some  regions  which  are  as  yet  unknown. 
The  new  rays  of  which  we  speak  probably 
lie  between  the  35th  and  46th  octave,  or 
possibly  between  the  50th  and  58th  octave. 
They  may  also  lie  beyond  the  61st  octave. 
Perhaps  a combination  of  ordinary  X-rays 
used  as  a penetrator  in  connection  with 
the  as  yet  undiscovered  rays  can  be  used 
successfully  to  solve  the  problem.  It  is 
quite  possible  that  there  may  be  other  rays 
in  regions  lying  far  beyond  the  61st  octave 
of  which  we  aie  as  yet  totally  ignorant. 

What  will  be  the  practical  use  of  the 
future  machine  which  the  writer  has 
termed  “Transparascope”  (transparent — 
shining  thru;  scope — to  see)  ? As  our  il- 
lustration shows,  it  will  be  of  inestimable 
value  to  medicine.  It  will  make  it  pos- 
sible for  us  to  see  our  internal  organs  in 
their  true  colors  and  in  their  true  shape. 
For  instance,  it  will  be  possible  for  us  to 
watch  the  heart  beat,  and  the  physician 
instead  of  listening  to  the  heart  beat  will 
be  able  to  see  just  what  is  wrong  with  it. 
He  will  be  able  to  examine  the  lungs,  and 
he  need  no  longer  tap  the  chest  to  locate 
the  disease.  Physicians  will  be  enabled 
before  performing  an  operation  to  see  for 
themselves  just  exactly  what  is  wrong 
with  an  organ  and  no  chance  operation 
heed  be  resorted  to ; no  patient  need  be 
cut  open  to  find  out  the  real  trouble.  It 
should  be  noted  that  it  will  be  possible  to 
obtain  any  degree  of  transparency  of  the 
human  body ; thus  the  rays  will  be  made  to 
shine  right  thru  the  bones,  making  them 
entirely  invisible,  if  it  is  desired.  For 
instance,  to  view  the  heart  right  thru  the 
ribs. 

All  this  may  seem  far-fetched,  but  it  is 
not  only  a prophesy  but  a prediction  of 
the  very  near  future. 

As  far  as  the  criminal  aspect  is  con- 
cerned, we  doubt  very  much  that  it  will 
ever  be  possible  for  a human  being  to 
make  himself  invisible  at  will,  because  we 
think  it  will  take  some  cumbersome  appa- 
ratus to  accomplish  the  invisibility,  and 
it  would  be  difficult  to  carry  this  about  on 
the  body.  It  does  not  seem  likely  that 
there  will  ever  be  discovered  a substance, 
even  of  the  radium  variety,  that  would 
have  the  power  to  render  humans  invis- 
ibile,  altho  this  is  not  entirely  impossible. 


TELEPHONE  COMMUNICATION 
BETWEEN  LONDON  AND 
GENEVA 

Wireless  telephone  messages  from  Eng- 
land were  plainly  heard  in  Geneva  re- 
, cently  when  William  Marconi  gave  a 
demonstration. 

The  newspaper  correspondents  attend- 
ing the  Assembly  of  the  League  of  Na- 
tions were  especially  invited  to  the  dem- 
onstration, and  understood  quite  clearly 
messages  spoken  by  Lord  Burnham  and 
Lord  Riddell  from  Chelmsford,  County 
Essex,  England,  500  miles  away. 


Learn  Mechanical  Drawing 


Men  Wanted — 

Salaries 

$35  to  $100 

per  Week 


I personally  stand  back  of  the  Colnmbia  School  of 
Drafting — founded,  directed  and  owned  by  myself — 
and  guarantee  the  training  given  by  it  to  be  abso- 
lutely as  represented.  The  work  of  each  one  of  our 
students  has  my  i>ersonal  supervision.  We  seek 
“Quality"  students  rather  than  “quantity,"  as  our 
proposition  is  of  the  highest  character  in  eveiy  respect. 


^ Presideirt 


Are  you  earning  less ' 
than  $35  a week?  ^ 

Can  you  reasonably  expect' 
your  present  position  to  pay 
you  $35  to  $100  a week  in  the 
near  future  ? If  not,  this  offer 
will  interest  you.  We  offer  to 
qualify  you  for  a profession 
which,  at  the  very  start,  pays 
higher  salaries  than  the  aver- 
age man  receives.  We  offer  you  the  best  personal  service  obtainable.  We 
offer  you  personal  instruction  in  mechanical  drawing  and  teach  you  expert 
Draftsmanship  in  your  spare  time,  at  your  home,  by  mail,  in  the  same  practical 
way  that  you  would  learn  it  in  any  big  Drafting  department.  We  offer  to 
qualify  you  for  one  of  the  many  high-salaried  positions  in  the  Drafting  field, 
and  to  keep  you  in  touch  with  openings  for  Draftsman  in  big  machine  shops, 
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from  the  very  start.  We  offer  to  do  all  of  this  at  a low  cost  for  such  service 
and  in  a comparatively  short  time. 
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You  cannot  make  a mistake  by  taking  up  mechanical  drawing.  The  field  is  not 
crowded,  nor  can  it  be.  No  single  profession  today  offers  better  opportunities. 
The  great  need  for  trained  Draftsmen  continues  to  increase.  Each  step  forward 
in  mechanical  development  creates  a need  for  more  trained  Draftsmen.  Pro- 
motion in  this  field  is  sure  and  certain.  Men  who  start  as  Draftsmen  are  often 
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““^EAR  OUT  HERE—  — — — — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX  6180-B 


SCRANTON,  PA. 


Explain,  without  obligating  me,  how  I can  qualify  for  the 
position^  or  in  the  subject,  before  which  1 mark  X. 


ELEOTRIOiL  ENCIINEEH 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eleotrle  Maeblne  Ueslgaer 
Telegraph  Expert 
Practical  Telephony 
UEOHANIOAt  ENOINEEK 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
BflNE  FOREMAN  OR  ENG*K 
ARCHITECT 
Arehiteetoral  Draftsinatt 
PLUNRINO  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


□ OHEAIICAL  ENGINEKU 
_ Pharmacy 

C SALESMANSHIP 

□ ADVERTISING  MAN 

□ Window  Trimmer 

Q Show  Card  aod  Sign  Patnfg 

□ RAILROADPOSITIONS 

□ ILLUSTRATOR 

□ DESIGNER 

D BUSINESS  UANAGEUENT 
C Private  Secretary 
G Business  Correspondent 

□ BOOKKEEPER 

[I  Stenographer  and  Typlit 

□ Cert.  Pub.  Accountant 
G Traffic  Management 

□ Commercial  Law 

□ GOOD  ENGLISH 

C STATIONAKT  ENGINEER 

□ CIVIL  SERVICE 

□ Railway  Mail  Clerk 

□ Textile  Overseer  orSapt. 

□ AGRICULTURE 

C Ponitry  Raising  I G Spanish 

□ Automobiles  I G Banking 


NamA 

Present  Business 

Occupation Adtlress . 

Street 

and  No.  _ 


City State 

Canadiayis  mau  send  this  coupon  to  lyiternational 
Correspondence  Schools  Canadian.  Ltd.,  Montreal,  Canada 


Violin,  Hawaiian  Guitar, 

Guitar.  Mandolin,  Cornet,  Tenor 

Wonderful  new  system  of  toachiog  note  music  by  mall.  To 
pupils  Id  each  locality,  we  give  a $20  euperb  Violin,  Mandolin, 
Ukulele,  Guitar.  Hawalin  Guitar,  Cornet,  Tenor  Banjo  or  Banjo  abso« 
lately  free.  Very  small  charge  for  lessons  only.  We  guarantee  suc- 
cess or  no  charge.  Complete  outfit  free.  Write  SOW,  Noobligatioa, 

GLINGERLANO  SCHOOL  OF  MUSIC,  Inc.  Dept.  Bt3  CHICAOO,  ILL. 


Learn  WATCH  RFPAIRINfi 


You  can  learn  by  our  modem  and  orig* 
inal  system  of  instruction  every  part 
of  the  Watch  Repairing  Trade  at  home 
as  good  or  better  than  at  a shop.  You 

can  earn  money  while  learning  ond  secure  a 
well  paying  position  or  start  In  business  after 
completing  our  course  of  Instruction.  Good 
watch  repairers  are  always  In  demand  and  earn 
from  $3U  to  $65  per  week.  For  particulars 
apply  to  th« 

MILWAUKEE  SCNDOL  OF  WATCH  REPAIRING.  16G  Mason  St.,  MILWAUKEE,  WIS. 


Science  cmd  Invention  for  February^  1921 


2iiiiimiiiiniiiiimiiiiimiiuiiiiimiiiiifiiimiiiiniiiiimiiimiiiuiiiiuniminiimiiiiiiiiiinmmiiiiiiiiiimii!^ 

= I 

I | 

I By  ISABEL  M.  LEWIS,  M.A.  | 

I (Continued  from  page  1091)  | 


an  inclination  of  60°  with  the  lines  of 
forces,  but  in  such  intermediate  positions 
the  central  component  is  present  tho  fainter 
than  for  an  inclination  of  90°  and  the  two 
outer  components  are  cUipticaUy  polarized 
in  opposite  directions  and  one  component 
cannot  be  completely  extinguished  for  a 
given  position  of  the  Nicol.  It  is  evident 
then  that  the  polarity  and  the  direction 
of  tlie  lines  of  force  in  any  portion  of  the 
solar  surface  can  be  found  by  estimating 
the  relative  intensities  of  the  lines  of  a 
Zeeman  triplet. 

Let  ns  consider  how  these  principles  are 
applied  in  observations  of  the  magnetic 
polarity  and  inclination  of  the  lines  of 
force  in  a sun-spot  region.  The  slit  of 
the  spectroscope  is  moved  across  the  spot 
and  for  each  successive  position  a record 
is  obtained  of  the  relative  intensities  of 
the  lines  of  a Zeeman  triplet.  The 
polarity  will  depend  upon  which  com- 
ponent, the  red  or  the  violet,  is  trans- 
mitted for  a given  position  of  the  Nicol. 
The  intensity  of  the  field  is  a function 
of  the  amount  of  separation  of  the  lines. 
The  more  intense  the  field  the  greater  the 
separation. 

Magnetic  intensities  of  solar  fields  are 
expressetl  in  terms  of  gausses.  A separa- 
tion of  the  components  corresponding  to 
one  thousand  gausses  can  be  easily  de- 
tected for  certain  spectral  lines  and  esti- 
mates of  the  field  strength  arc  made  from 
observations  of  the  widening  of  the  line 
for  lower  values.  One  hundred  gausses 
is  the  unit  used  in  recording  field  in- 
tensity in  sun-spots  and  the  letters  R and 
V to  indicate  the  polarity.  R.lO  would 
indicate  that  the  polarity  corresponded  to 
that  of  the  south  magnetic  pole  and  that 
the  intensity  was  about  thirty  hundred 
gausses.  The  maximum  magnetic  inten- 
sity recorded  in  sun-spots  is  about 
forty-five  hundred  gausses. 

By  observing  at  what  portion  of  the  sun- 
spot the  two  outer  components  are  trans- 
mitted with  equal  intensity  it  is  possible 
to  locate  the  neutral  line  in  a suir-spot 
which  connects  points  moving  along  the 
lines  of  force  of  the  field. 

The  magnetic  axis  of  sun-spots  it  has 
been  found  are  directed  radialty  outward 
from  the  center  of  the  sun.  That  is, 
they  lie  in  the  direction  of  the  solar 
radii. 

A long  continued  and  detailed  study  of 
the  intense  magnetic  fields  in  sun-spots 
made  at  the  Mt.  Wilson  Solar  Obser- 
vatory during  the  past  twelve  years  or 
so  has  brought  to  light  manj'  interesting 
and  vahiahle  facts  and  in  conjunction  with 
careful  examination  of  the  forms  of  sun- 
spots revealed  in  photographs  taken  in 
the  light  of  a single  ray — spectrohelio- 
grams — has  made  it  possible  to  formulate 
a theory  of  the  nature  of  sun-spots  and  of 
a possible  cause  of  their  magnetic  prop- 
erties. 

It  appears  certain  now  that  sun-spots 
are  solar  storms  analogous  to  whirling 
storms  in  the  earth’s  atmosphere  such  as 
tornadoes  and  cyclones.  It  is  well-known 
that  such  storms  in  the  earth’s  atmosphere 
have  a left-handed  direction  of  whirl  in 
the  northern  hemisphere  and  a right- 
handed  whirl  in  the  southern  hemisphere 
due  to  an  increase  in  linear  velocity  of  the 
air  from  pole  to  equator  arising  from  the 
earth’s  rotation. 

Since  the  sun  is  also  rotating  on  its 
axis  it  seemed  reasonable  to  assume  that 
solar  storms — sun-spots — might  also  be 
cyclonic  in  nature  and  follow  the  same 
law  of  direction  of  whirl  for  the  two 
solar  hemispheres  as  for  cyclones  and 
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j tornadoes  in  the  two  hemispheres  of  the 
I earth.  Observations  in  great  numbers 
if  showed  a vortical  structure  of  the  hydro- 
1 gen  flocculi  (intensely  luminous  hydrogen 
I gases)  in  sun-spot  regions  as  if  the  super- 
I imposed  hydrogen  gases  were  being 
I sucked  inward  and  downward  into  a vor- 
tex centering  in  the  sun-spot  umbra. 

An  examination  of  the  photographs 
suggested  the  theory  that  a sun-spot  is  a 
vortex  wherein  electrified  particles  pro- 
duced by  ionization  of  gases  in  the  solar 
atmosphere  are  whirled  at  high  velocities. 
Now  it  can  be  shown  experimentally  that 
such  a whirling  of  electrified  particles 
gives  rise  to  a magnetic  field  and  more- 
over sets  up  in  overlying  gases  secondary 
vortices  corresponding  to  the  hydrogen 
whirls  above  sun-spots. 

The  Zeeman  effect  was  accordingly 
searched  for  and  detected  in  sun-spots 
and  has  since  been  found  to  exist  in  every 
sun-spot  observed.  Photographs  taken  in 
the  light  of  the  high-level  hydrogen  line 
show  that  hydrogen  vortices  centering  in 
sun-spots  cover  vast  areas  of  the  solar 
surface.  There  is  abundant  evidence  to 
show  that  the  hydrogen  gas  is  sucked  in- 
ward and  downward  spirally  and  at  lower 
levels  moves  spirally  outward  in  the 
chromosphere  above  sun-spots,  and  that 
the  sun-spots  beneath  consist  of  electric 
vortices  whirling  spirally  upward  along 
solar  radii  to  the  photosphere  and  spread- 
ing outward  along  its  surface. 

^Magnetic  observations  of  sun-spots  have 
revealed,  moreover,  that  there  is  a strong 
tendency  to  the  bi-polar  form.  That  is, 
in  each  group  of  sun-spots  there  usually 
exists  two  principal  members  of  opposite 
polarity.  About  sixty  per  cent  of  all  sun- 
spots form  such  bi-polar  groups  and  in 
most  instances  the  western  member,  or  the 
one  that  precedes  as  the  spot-group  is 
carried  across  the  disk  by  the  solar  rota- 
tions, is  the  most  extensive  in  area  and  has 
the  most  intense  magnetic  field. 

Even  uni-polar  spots  show  some  of  the 
characteristics  of  bi-polar  groups — a mag- 
netic disturbance  in  the  photosphere  of 
opposite  polarity  frequently  preceding  or 
following  such  spots. 

Both  the  uni-polar  and  bi-polar  sun-spot 
groups  are  often  attended  by  minor  spots 
of  small  area  that  may  be  either  of  the 
Same  or  opposite  polarity  but  the  sharp 
division  of  polarity  between  the  two  prin- 
cipal members  of  a group  is  very  marked 
and  is  evidently  a characteristic  feature 
of  sun-spot  activity. 

In  a few  instances  a sun-spot  group  is 
so  complicated  in  form  that  it  cannot  be 
separated  into  two  distinct  members  of 
opposite  polarity.  Such  formations  are 
very  rare,  however. 

Observations  made  before  the  last  sun- 
spot minimum  showed  that  the  polarity  of 
the  preceding  member  of  a sun-spot  group 
in  the  northern  solar  hemisphere  was 
negative  in  almost  every  instance  and  that 
it  Was  also  opposite  in  polarity  to  the 
corresponding  member  of  a group  in  the 
so^ithejji,  hemisphere.  This  appeared  to 
be  ■ analogous  to  the  law  governing  direc- 
tion;^ of  whirl  of  cyclones  in  the  earth’s 
atmosphere  except  that  the  bi-polar  char- 
acter of  each  group  introduced  a new 
feature.  Strange  to  say,  however,  after 
the  date  of  the  sun-spot  minimum  had 
past  it  was  noted  that  the  law  was  re- 
versed and  that  the  polarity  of  the  pre- 
ceding member  in  each  hemisphere  had 
changed.  The  cause  for  this  remarkable 
reversal  of  polarity  in  each  hemisphere 
at  the  sun-spot  minimum  is  a puzzle  and 
astronomers  interested  in  solving  the  puz- 
zle are  awaiting  with  interest  the  approach 
of  the  next  sun-spot  minimum,  which  is 
due  to  appear  shortly,  to  see  whether  a 
reversal  will  again  take  place  with  the 
sun-spot  minimum.  If  so,  there  is  evi- 
dently some  connection  between  the  sun- 
spot cycle  and  the  polarity  of  a sun-spot 
group. 
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Turning  from  a consideration  of  the 
restricted  magnetic  fields  of  great  intensity 
that  exist  in  sun-spots  to  that  of  the  gen- 
eral magnetic  field  of  the  sun  we  find  the 
same  method  of  observation  is  used,  that 
of  an  estimate  of  the  separation  and 
relative  intensity  of  the  components  of  a 
Zeeman  triplet.  The  time  chosen  for  the 
observations  is  that  of  the  sun-spot  mini- 
mum when  few  sun-spots  are  present  and 
consequently  the  strength  of  the  general 
field  is  undisturljed  l)y  special  magnetic 
fields  of  great  intensity  in  sun-spot  re- 
gions. 

It  is  reasonable  to  expect  from  many 
considerations  that  a general  magnetic 
field  should  be  found  for  the  sun.  If  we 
accept  Schuster’s  theory  that  all  rapidly 
rotating  spheres  are  magnets  simply  as  a 
result  of  their  motion  then  we  should 
certainly  expect  to  find  a general  mag- 
netic field  in  the  solar  atmospheres  ana- 
logous somewhat  to  that  existing  in  the 
earth’s  atmosphere  tho  of  course  the 
physical  conditions  of  the  two  rotating 
bodies  are  far  different. 

As  a matter  of  fact  the  existence  of  a 
general  magnetic  field  for  the  sun  has 
been  detected  and  its  vertical  intensity 
at  the  poles  has  been  found,  from  the 
lines  observed,  to  be  approximately  of  the 
order  of  fifty  gausses  or  011I3'  about  one 
hundredth  of  the  maximum  intensity  of 
the  magnetic  field  in  sun-spots.  It  is  there- 
fore very  difficult  to  detect  and  measure. 

It  has  been  found  from  a long  series  of 
observations  that  the  inclination  of  the 
magnetic  axis  of  the  sun  to  its  axis  of 
rotation  is  six  degrees  approximately  and 
that  it  makes  a revolution  about  the  axis 
of  rotation  of  the  sun  in  a period  of  about 
thirty-one  and  a half  days.  The  polarity 
of  the  general  field  of  the  sun,  it  has  been 
found,  corresponds  to  that  of  the  earth; 
that  is,  the  north  magnetic  pole  lies  near 
the  north  pole  of  the  axis  of  rotation. 

Observations  of  the  intensity  of  the 
sun’s  general  magnetic  field  made  at  Mt. 
Wilson  have  revealed  the  fact  that  the 
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magnetic  intensity  decreases  with  eleva- 
tion in  tlie  solar  atmosphere.  Owing  to 
the  smallness  of  even  the  maximum  dis- 
placements in  Zeeman  triplets  arising 
from  the  general  magnetic  field  of  the  sun 
it  has  been  found  that  nearly  all  lines 
observed  for  this  effect  lie  within  a very 
narrow  shell  of  the  solar  atmosphere 
scarceh^  100  miles  in  thickness  just  above 
the  photosphere,  and  that  the  intensity 
of  the  field  falls  off  so  rapidly  with  ele- 
vation that  the  displacements  of  the  lines 
due  to  the  field  are  too  small  to  be  mea- 
sured at  much  higher  altitudes.  The  value 
of  the  intensity  of  the  general  field  given, 
about  SO  gausses,  is  therefore  the  value  for 
this  shell  of  the  solar  atmosphere. 

Tho  the  only  direct  evidence  of  the 
presence  of  a general  magnetic  field  in  the 
solar  atmosphere  and  of  the  far  more 
intense  local  fields  in  sun-spot  regions  is 
that  obtainable  from  observations  of  the 
Zeeman  effect,  }'et  the  conclusions  formed 
from  the  results  of  these  observations  are 
what  we  would  be  led  to  expect  from  the 
form  of  the  solar  corona,  which  is  ap- 
parently chiefly  of  electro-magnetic  origin 
and  follows  approximately  the  lines  of 
force  of  a uniformly  magnetized  sphere 
with  the  magnetic  poles  near  the  poles 
of  rotation.  Sun-spots  produce  periodic 
variations  in  the  form  of  this  corona  dur- 
ing the  period  of  the  sun-spot  cycle  and, 
as  we  have  seen,  there  is  evidence  that 
there  is  also  a change  in  the  polarity  of 
sun-spot  fields  with  the  sun-spot  cycle. 
It  is  believed  that  continuation  of  the  mag- 
netic observations  of  sun-spot  regions 
thru  several  sun-spot  cycles  will  reveal 
the  law  that  governs  these  changes  in  the 
magnetic  fields.  The  time  that  has  elapsed 
since  the  first  systematic  observations  of 
the  Zeeman  effect  in  the  lines  of  the  solar 
spectrum  were  begun  is  very  short,  cov- 
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ering  not  much  more  than  a single  sun- 
spot cycle,  so  there  is  as  yet  insufficient 
data  from  which  to  derive  a general  law 
governing  these  magnetic  phenomena  tho 
there  is  the  strongest  indication  that  such 
a law  does  exist. 

Even  within  the  few  short  years  that 
have  elapsed  since  a regular  program  of 
observation  of  solar  magnetic  phenomena 
was  first  adopted  at  the  Mt.  Wilson  Ob- 
servatory, the  results  have  been  so  de- 
cisive that  the  great  value  of  such  an 
undertaking  is  indisputable. 

Solar  magnetic  phenomena  are  closely 
associated  with  and  have  a marked  effect 
upon  terrestrial  magnetism.  The  appear- 
ance of  unusually  large  and  extensive 
spots  upon  the  sun,  which  we  now  know 
possess  magnetic  fields  of  great  intensity, 
set  up  magnetic  disturbances  in  the  earth’s 
atmosphere  such  as  magnetic  storms  and 
auroral  displays.  Streams  of  electrons  or 
of  Alpha  rays — or  both — for  we  are  still 
in  doubt  as  to  the  exact  composition  of 
these  streams  of  ejected  particles  that  are 
shot  off  from  the  sun  in  the  vicinity  of 
eruptive  prominences  and  sun-spots,  bom- 
bard the  earth’s  atmosphere  and  set  up 
magnetic  disturbances  here.  The  time  of 
passage  of  such  particles  from  sun  to 
earth  depends  upon  the  nature  of  the  par- 
ticle and  its  velocity. 

Certain  lighter  Alpha  particles  attain  a 
velocity  as  high  as  seven-tenths  of  the 
velocity  of  light.  Others  have  only  one- 
hundredth  of  the  velocity  of  the  lighter 
particles  or  approximately  a speed  of 
thirteen  hundred  miles  per  second.  Such 
particles  would  pass  from  the  sun  to  the 
earth  in  about  twenty  hours. 

Electrons  travel  more  rapidly  and  in 
pecial  instances  attain  a velocity  approach- 
ing within  two-hundredths  of  the  velocity 
of  light  itself,  which  requires  eight  min- 
utes to  pass  from  the  sun  to  the  earth. 

It  is  well-known  that  terrestrial  mag- 
netic storms  follow  the  appearance  of 
large  sun-spots  of  extensive  prominences 
after  an  interval  of  a number  of  hours. 

Any  discovery  that  is  made  concerning 
the  laws  that  govern  the  appearance  of 
sun-spots  or  prominences  or  other  forms 
of  exceptional  solar  activity  may  there- 
fore have  a distinct  bearing  upon  prob- 
lems of  meteorology  or  terrestrial  mag- 
netism. 


Handwriting  Tells  You  Secrets 

Be  successful.  Find  out  what  holds  you  hack. 
Send  us  an  ink  specimen  of  your  handwriting 
and  $1.00.  Our  expert  Graphologists  will  tell 
you  your  faults,  virtues,  talents,  etc.  Your  $1.00 
back  if  you  are  not  satisfied. 

ROBERT  R.  ROSS,  110  West  40th  St..  N.  Y. 
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MECHANIC’S  POCKET  SECRETARY 

Constructed  of  finest  steel. 

Just  push  the  button  and  . 

but  conies  the  article 
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$1.00.  Postpaid  „ Adjustable 
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yliA  knife,  ink  eraser,  pencil 

sharpener,  nail  file,  and 
Get  cleaner,  mechanic’s  marking 

One point,  fine  compass  with  screw 
To-  attachment,  loot  rule. 


day 


Universal  Co.,  Box  A,  Stamford,  Conn. 


Learn  to  Dance! 

You  can  learn  Pox-Trot,  One-Step,  Two-Step, 

Waltz  and  latest  "up-to-the-minute”  society 
dances  in' your  own  home  by  the  wonderful 
Peak  System  of  Mail  Instruction. 

New  DiaCTam  Method.  Easily  learned; 

BO  music  needed:  thousands  taught  successfully. 

Write  Xor  Special  Terms.  Send  today 
for  FREE  information  and  surprisingly  low  offer. 

WILLIAM  CHANDLER  PEAK.  M.  B. 

Room  241,  4737  Broadway,  Chicago,  111, 

SAVE  25%  to  60% 

on  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 

Free  Bargain  Book  and  Catalog 

listing  hundreds  of  money*saving  bargains  in 
slightly  used  and  new  cameras  and  supplies.  All 
goods  sold  on  lO  days'  Free  Trial.  Money  back 
If  not  satisfied.  You  take  no  chances  dealing 
with  us.  We  have  been  fn  the  photographic 
business  over  lA  years.  Write  now, 

CENTRAL  CAMERA  CO.,  Oept  112  124  S.  Wabash,  Chicago 


Showing  the  Lines  of  a Zeeman  Triplet  as 
Produced  in  the  Laboratory  With  a Nicol 
Prism  and  Quarter-Wave  Plate. 

(a)  For  Inclination  of  Zero  Degrees  With 
Lines  of  Force.  The  Central  Component  Is 
Absent  and  the  Two  Outer  Components  Are 
Circularly  Polarized  in  Opposite  Directions,  So 
Successive  Strips,  Which  Correspond  to  a Ro- 
tation of  the  Nicol  Thru  an  Angle  of  90°, 
Show  the  Two  Components  Alternately  Ex- 
tinguished. To  Determine  the  Polarity  of  the 
Field,  It  Is  Necessary  to  Note  Which  Com- 
ponent Is  Extinguished  for  Any  Given  Strip. 

(b)  For  Inclination  of  Sixty  Degrees  With 
the  Lines  of  Force.  The  Plane-Polarized  Cen- 
tral Component  Is  Present,  but  the  Elliptically 
Polarizd  Outer  or  n-Components  Cannot  Be 
Completely  Extinguished  by  the  Nicol  and 
Quarter-Wave  Plate.  The  Polarity  of  the  Field 
Is  Indicated  by  the  Relative  Intensities  of  the 
Lines  for  a Given  Position  of  the  Strip. 

(c)  For  Inclination  of  Ninety  Degrees  With 
Lines  of  Force.  The  Central  or  p-Component 
Is  Present  and  Has  Twice  the  Intensity  of 
the  Two  Outer  Components.  All  Three  Lines 
Are  Plane-Polarized,  but  the  Plane  of  Polari- 
zation of  the  Central  Component  Is  at  Right 
Angles  to  the  Plane  of  Polarization  of  the 
Outer  Components. 


Use  of  This 
Fine  Electrical 
Apparatus 


Learn 


Electricity 

in  your  own  home  with 


Real  Electrical  Devices 


Here  is  a new  way  to  leam  the 
highly  paid  profession  of  electricity. 
You  study  with  and  work  on  lab- 
oratory unit  boards  right  in  your  home 
in  your  spare  time  just  as  if  you  were  here 
in  this  big,  world-renowned  school  with 
its  wonderful  equipment.  Thus  you  gain 
a complete,  practical  knowledge  and  ex- 
perience in  less  time  with  less  effort  than 
with  the  older  methods  of  instruction. 


Electrical  Apparatus 
For  Home  Experiments 

Wonderful,  cleverly  constructed  units  of  electrical 
apparatus  are  supplied  to  each  student  while  learn- 
ing These  home  laboratories  are  not  toys,  but 
life-size,  expensive  instruments  and  devices  which 
the  electrical  expert  meets  with  in  everyday  work. 
In  this  way  you  gain  thorough,  practical,  electrical 
education  at  home.  Thorough,  yet  simple,  tests 
enable  you  to  work  out  j^roblems  on  your  instru- 
ment boards.  You  receive  the  theory  as  well  as 
the  practice  of  electrical  application,  which  in  a 
short  time  will  enable  you  to  step  into  a highly 
paid  electrical  position. 


Big  Field — Big  Pay 

The  opportunity  for  the  well  trained,  electrical 
man  is  practically  unlimited.  Billions  of  dollars 
are  invested  in  this  great  industry.  Thousands  of 
men  are  employed  in  it,  but  the  demand  today  is 
for  men  who  are  trained  specialists.  These  men 
command  handsome  salaries— .‘12, .500  to  $6,000  and 
up  to  $10,000  a year  and  more.  You  can  easily 
get  into  this  fascinating,  highly  paid  field  of  work 
through  our  thorough  method  of  instruction  and 
the  electrical  apparatus  that  is  sent  to  you  for  •' 
home  study. 

Write  Now  for  Big 
Free  Book 


Send  the  couiwn  today 
for  a copy  of  “The  Short- 
cut to  the  Short-cut.” 
giving  full  details  on  our  laboratory  unit 
method  of  home  study  and  information  regarding 
consultation  priv  ileges,  our  free  employment  bureau 
and  other  special  ser\ices. 

Mail  the  coupon,  now,  and  begin  immediately. 

Extension  Division 

CCH(»Lof  ENGINEERIt^ 

W of  Milwaukee  W 


Dept.  SI-1 


373  Broadway,  Milwaukee,  Wis. 


Extension  Division, 

School  of  Engineering  of  Milwaukee, 

Dept.  SI-1,  373  Broadway,  Milwaukee,  Wis. 

Please  send  me  a coi>y  jf  ‘‘The  Short-cut”  giving  details  of 
your  laboratory  unit  method  of  home  study  in  Practical 
Electricity.  This  request  obligates  me  in  no  way. 
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Address 


Town State, 
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At  Their  True  Value 


Russet 

Shoe 


$2.90  Pair 


20,000  pair  genuine 
Russet  shoes,  slightly 
worn,  but  neatly  re- 
paired with  genuine  Oah 
leather.  Uppers  guaran- 
teed two  years.  Dyed 
everlasting  black  when 
requested  without  addi- 
tional cost.  Worth  $12, 
v/earing  value.  Our  price 
$2.90.  

Field 
Shoe 


$3.90  Pair 


worn,  but 


$16 


26,000  pair  Field  Shoes, 
slightly  worn  but  neatly 
repaired  and  repolished 
wherever  necessary.  Man- 
ufactured under  Govern- 
ment specifications  for 
strength  and  durability. 

Three  thicknesses  of  sole 
leather,  foot  leather 
lined,  waterproof,  slightly 
value.  Our  price  $3.90. 

_ , 15,000  Trench  shoes, 

I rCnCh  sUghtly  wox-n,  but  neatly 

Shnp  repaired  and  repolished 

wnue  wherever  necessary.  Equal 

new  in  wearing  value. 
Heaviest  of  high-grade  leather, 
waterproof,  triple  sole,  studded 
with  hob  nails,  and  heels  with 
metal  horseshoe ; worth  $18,  our 
price  $4.90. 

As  an  evidence  of  good  faith 
_ mail  us  a deposit  of  $1  for  each 

pair  of  shoes  ordered,  stating  style  shoe  desired. 
Balance  on  delivery. 

KINGSLEY  ARMY  SHOE  CO., 

3852  £oUa£e  Grove  Ave.,  DepL  S-90,  Chicago,  III. 


Earn  $2,500  to 


Qualify  at  home  in  spare  time  for  a big  po- 
sition as  Signal  Engineer.  Ciet  into  this  great 
new  field  of  fascinating  work  where  quick  suc- 


oeAs,  swift  promotion  and  a high 
salary  await  you.  Railroads  every- 
where need  men  who  understand 
Signal  Engineering  and  electrical 
safetj"  devices. 

Book  FREE 

Send  quick  for  big*  illustrated  Book  on 
Sifirnal  Englneerlnff  and  details  of  our 
great  Free  Outfit  Offer  and-our  wonder- 
ful system  of  training  which  includes  a 
Gotn^pletc .Course  in  Practical  'Electricity 
and  MecUanical  Drafting.  Send  postal 
todav.  E)on't  delay  1 Get  it  now! 
DEPART.  OF  SIGNALING.  Dept.  1792 
1924  Sunnyside  Ave.,  Chicago,  ill. 


Who  wants 
to  be  a 

Good  Boxer? 

Do  you  want  to  outbox  the  best  man 
in  youv  crowd,  no  matter  how  big 
or.  strong  he  is^ 

'You  can  do  it  all  liglit.  Marshall  J?tillmaii  tcadies 
you  hy  mail,  right  iu  your  own  hbine.  You  learn  liow 
in  five  simple  lessons.  A few  weeks’  praeUce  p.mke,s  you 
lead,  guard,  ijit.  duck  ami  feiiit  like  an  expert  profes- 
sional. Also  how  to  defeiKl  yourself  against  all  sorts  of 
violent  attack. 

Don't  believe  it  ? We  lake  the  risk.  We  send  you  the 
Course  free  on  approval.  If  you  like  it  you  pay  for  it 
(lhe  15th  of  next  inoiitli — $5  in  U.  S.,  $6  in  Canada,  .$7 
in  other  countries.  If  you  don’t  like  it  you  leUnn  the 
Course  in  10  days. 

Write  today.  Give  name  and  address  clearly. 

MARSHALL  STILLMAN  ASSOCIATION 
Suite  E202  461  Fourth  Ave.,  New  Tsrk 


SlGt^AL 

•ENGlNFEm 


COPYTHIS  SKETCH 

and  let  see  what  you  can  do  with 
it.  Many  newspaper  artists  earn- 
ing $30.00  to  $200.00  or  more  per 
week  were  trained  by  my  personal 
individual  lessons  by  mail.  lANDON 
PICTURE  CHARTS  make  original  draw- 
ing easy  to  learn.  Sendsketchwith 
Gc  in  stamps  for  sample  Picture 

Chart. long  listof  successful  atudenta,  and 
avideoceof  what  FOC/canaccompllBh. 

Please  state  your  age. 

The  Landon  School 
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PEAT  BLOCKS  FOR  FUEL 

So  serious  is  the  fuel  situation  in  the 
Baltic  States  that  the  Government  of  Lat- 
via is  considering  the  issuing  of  wood 
and  peat  cards  in  much  the  same  manner 
as  the  other  Governments  of  Europe  is- 
sued, during  the  war,  bread,  sugar  and 
milk  cards. 

As  a result  of  this  threatened  fuel  short- 
age the  Latvian  Government  has  turned 
its  attention  to  the  harvesting  of  the  vast 
peat  deposits  which  are  to  be  found  about 
Riga,  in  the  country  around  Kovno,  and 
in  other  sections.  Already  the  peat  market 
in  Riga  is  one  of  the  interesting  spots  in 
the  city,  while  the  gathering  and  prepar- 
ing of  it  is  furnishing  employment  for. 
scores  of  men  and  women. 

Peat  is  merely  decaying  vegetable  mat- 
ter found  about  stagnant  water.  When 
Iian  ested,  it  is  cut  into  bricks  and  stacked 
to  dry.  The  com])leted  product  as  it  ap- 
pears in  the  market  resemliles  in  shape 
somewhat  the  blocks  of  comprest  coal 
briquettes  used  on  European  railroads.  To 
prevent  profiteering,  the  Government  will 
place  a fixed  price  upon  peat  bricks. 

In  this  attempt  to  educate  the  people  in 
the  use  of  peat,  the  v^arious  stations  of 
the  American  Red  Cross  are  setting  an 
example  by  using  it  for  cooking  purposes. 
At  the  same  time  Red  Cross  officers  are 
conducting  experiments  with  a combina- 
tion of  peat  and  other  materials  in  an 
endeavor  to  find  a fuel  which  may  be  used 
in  the  manufacturing  plants  about  Riga 
and  thereby  reduce  the  drain  on  the  wood 
suppl}^  of  the  countrjr. 


STATEMENT  OF  THE  OWNERSHIP.  MAN-' 
AGEMENT,  CIRCULATION,  etc.,  required  by 
the  Act  of  Congress  of  August  24,  1912;  of 
Science  Invention,  published  monthly,  at 
Kew  York,  N.  Y. , for  October  1,  1920. 

State  of  New  York,  County  of  New  York,  ss. 

Before  me,  a notary  public  in  and  for  the 
State  and  county  aforesaid,  personally  appeared 
Hugo  Gernsback,  who,  having  been  duly  sw'orn, 
according  to  law,  deposes  and  says  that  he  is 
the  Editor  of  the  Science  & Invention  and 
that  the  following  is,  to  the  best  of  his  knowdedge, 
and  belief,  a true  statement  of  the  ownership, 
management  (and  if  a daily  paper,  the  circula-' 
tion),  etc.,  of  the  aforesaid  publication  for  the 
date  shown  in  the  above  caption,  required  by  the; 
Act  of  August  24,  1912,  embodied  in  section  443, 
Postal  Laws  ^ and  Regulations,  printed  on  the 
reverse  of  this  form,  to  wit: 

1.  That  the  names  and  addresses  of  the  pub- 
lisher, editor,  managing  editor,  and  business 
managers  are:  Publisher,  Experimenter  Publish- 
ing Co.,  233  Fulton  St,,  New  York  City;  Editor, 
Hugo  Gernsback,  233  Fulton  St.,  New  York  City; 
Managing  Editor,  Harry  Winfield  Secor,  233 
Fulton  St.,  New  York  City;  Business  Manager, 
R.  W.  DeMott,  233  Fulton  St.,  New  York  City, 

2.  That  the  owners  are:  (Give  names  and  ad- 
dresses of  individual-  owners,  or,  if  a corporation, 
give  its  name  and  the  names  and  addresses  of 
stockholders  owning  or  holding  1 per  cent  or 
more  of  the  total  amount  of  stock.)  Experi- 
menter Publishing  Co..  233  Fulton  St.,  New 
York  City;  Hugo  Gernsback,  233  Fulton  St.,  New 
York  Cit3";  Sidney  Gernsback,  233  Fulton  St,, 
New  York  City;  Harry  Winfield  Secor,  233  Ful- 
ton St..  New  York  City. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding  1 
per  cent  or  more  of  total  amount  of  bonds, 
mortgages,  or  other  securities  are:  (If  there  are 
none,  so  state.)  None. 

4.  That  the  two  paragraphs  next  above,  give 
the  names  of  the  owners,  stockholders,  and  secur- 
ity holders,  if  any,  contain  not  only  the  list  of 
stockholders  and  security  holders  as  they  appear 
upon  the  books  of  the  company^  but  also,  in  cases 
where  the  stockholder  or  security  holder  appears 
upon  the  books  of  the  company  as  trustee  or  in 
any  other  fiduciary  relation,  the  name  of  the 
person  or  corporation  for  whom  such  trustee  is 
acting,  is  given ; also  that  the  said  two  para- 
graphs contain  statements  embracing  affiant’s  full 
knowledge  and  belief  as  to  the  circumstances 
and  conditions  under  which  stockholders  and 
security  holders  who  do  not  appear  upon  the 
books  of  the  company  as  trustees,  hold  stock 
and  securities  in  a capacity  other  than  that  of 
a bona  fide  owner;  and  this  affiant  has  no  reason 
to  believe  that  any  other  person,  association,  or 
corporation  has  any  interest  direct  or  indirect 
in  the  said  stock,  bonds,  or  other  securities  than 
as  so  stated  by  him. 

H.  Gernsback. 

Sworn  to  and  subscribed  before  me  this  13th 
day  of  October,  1920. 

Beatrice  K.  Owen,  Notary  Public,  New  York 
County,  New  York;  New  York  County  No.  57; 
New  York  Register  No.  1129.  (My  commission 
expires  March  30,.  1921.)  (Seal.) 


The  Key 
to  Success 


Make  Your 
Mind  a File — Not  a Pile 

The  Key  to  Success  is  the  ability  to  remem-, 
ber.  I can  make  your  mind  an  infallible  classi- 
fied index  from  which  you  can  Instantly 
select  thoughts,  facts,  figures,  names, 
faces.  Enables  you  to  concentratOp 
develop  self-control,  overcome 
bashfulnessp  forgetfulness, ad- 
dress an  audience.  Easy.  20  years’ 
I experience  developing  memories  of  thousands. 

for  free  booklet/‘How  to 
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Build  Your  Own 

PHONOGRAPH 


IT’S  EASY  WITH  OUR  HELPq 

A few  hours  interesting  workaaves  . 
over  half  and  gives  you  a laachiaetc 
suit  your  ideas.  We  furnish  , 
motors,  tone  arms,  case  xnatecialt 
blueprints  and  full  instruotione 
Plays  any  record.  Make  fine 
profit  building  phonographs  for 
your  friends. 

Write  today  for  our  C0CC ' 

B1  ue  print  offer.  ■ li  b C 
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All  C It  I W King  Phonographs 

Choraleon  Pbonograpb  Co. 

221  3rd  St.,  Elkhart,  Ind. 


$4  JiS  $5  WILL  BUY 

A Standard,  Guaranteed 

TYPEWRITER 

With  Every  Modern  Writing 
Convenience 

TODAY  FOR  ILLUSTRATED  CIRCULAR 
Explaining  Tty-Before-Tou-Buy  Plan 

harry  a.  smith.  738-218  North  Wells  St.,  ChicaflO.  IH. 


WRITE 


TELEGRAPHY 

(Both  Morse  and  Wireless)  and  RAILWAY  ACCOUNTING 
taught  thoroughly  and  quickly.  Big  salaries  now  paid. 
Great  opportunities  for  advancement.  Oldest  and  latest 
school:  established  46  years.  Endorsed  by  Telegraph,  Rail- 
way. Radio,  and  Government  ‘ officials.  Expenses  low- 
opportunities  to  earn  large  portion.  Catalog  free. 

A Straet,  Valpara^»o,]ad, 


DODGE'S  INSTITUTE 


QETONTHESTA(iE 

^ITetl  You  Howl  SUgo  Werh  and  Cabaret 

Itaitaining  succcsafuUy  taught  by  moil.  YourdC 
opportuDity.  Travel,  oee  tbe  world  aa  vaudeville' 
actor  or  actress.  My  great  Professional  Course-^ 

’ onlyoneofitekiiMi-COVERS  ALL  BRANCHES.' 
Develops  Personality#  Confidenco,  Skin  and  tells 
you  Just  how  to  get^n  the  Stage.  Send  6c  post^e 
for  illustrated  hookletj  **AII  About  VaudoviHc.** 
State  age  and  occupation.  Write  for  this  free  Stage  Bt»ok  todayl 
TRCDERIC  LA  DELLE  Box  SST*^W  LOS  ANGELES,  CALIF. 


MEN 


Intensely  interesting  booldet  free. 
Wonderful  results. 

H.  Gydo  Co.,  Washington;  D*  C.  ^ 


BUILD  A WHITE  PJREFLY  $2.00 

CARRIES  FULL  GROWN  4VI AN 

World’s  lightest  .and  simplest 
aeroplane.  Designed  by  G&>rge 
D.  W’hlte,  America's  foremost 
aeronautical  engineer.  Weight 
WHITE  AIRCRAFT  WKS.  150  pounds, length  15  ft.  Need.s 
WMiit  ftim-tiHri  VYisa.  g h.p.  motorcycle  engine. 

Depf.  18,  425  Merchants  Lands  and  takes  oft  at  24 
Trust  Blda.,  Los  Anqeles,  miles  per  hour.  Useful  load 
raiifnrnia  165  pouods.  Can  be  built  in  a 

uaiirornia.  weeks  .at  home.  Send  $2 

lor  complete  working  drawings,  building  instructions  and 
price  list  of  parts.  SEND  $2  NOWI 


READ  LOCOMA 

—•an  interesting,  instructive  MAGAZINE,  on 
personal  subjects,  such  as  Love.  Marriage. 
Divorce,  Eugenics.  Birth  Control,  Sex  Hy- 
giene, etc.  For  Men  and  Women  only.  15 

cents  a copy,  $1.50  a year,  8 months'  special 
trial  50c. 

.100  E.C.  A M.  Bldg.,  Farmington.  Mich. 

STAHOIER 

IE  you  etammer  attend  no  etammerlng  school  tiU  you  get  my  largo 
FREE  book  entitled  "STAMMERING,  Its  Origin  and  the 
Advanced  Natural  Method  of  Cure.**  Ask  for  special  tuition 
rate  and  a FREE  copy  of  *'The  Natural  Speech  Magsttine.” 
Largest  and  best  school  for^stammerers  in  the  world.  Write 
^Tbo  North- Western  Sehool,  Milwaukee  ,Ws. 
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1 By  H.  WINFIELD  SECOR  | 

I (Continued  from  page  1071)  | 


:|  much  congestion,  or  focusing  as  we  may 
call  it,  of  the  subway  lines  from  Brooklyn 
■and  New  York  City  proper  in  the  lower 
i business  district  of  the  city.  But  the  sub- 
wa}'-  engineers  are  slowl}^  beginning  to  see 
a great  light,  and  future  tunnels  under 
the  East  River  to  Brooklyn  have  already 
been  planned — at  least  in  blue-print  form. 

As  Mr.  Bolton  asked,  why  is  it  that  the 
builders  of  a cit}^  of  this  magnitude  have 
so  poor  a vision  that  the}-  can  only  con- 
ceive  of  a Greater  New  York  composed 
! of  Brooklyn,  Queens,  Richmond  and  Man- 
hattan? “Truly  fallacious,”  this  engineer 
intimated,  “for  what  is  to  prevent  the 
Greater  New  York  City  from  extending 
and  taking  in  a part  of  New  Jersey,  in- 
cluding Newark,  Hoboken  and  Jersey 
City?’’  We  do  not  mean  to  say  that  these 
highly  developed  territories  need  necessa- 
rily be  taken  into  the  legal  jurisdiction  of 
Greater  New  York,  but  they  should  be 
linked  up  just  as  closely  by  subways  and 
other  modes  of  transportation  as  are 
Brooklyn  and  Manhattan,  for  example. 

Jerseymen  had  a good  taste  of  the  prac- 
tically complete  isolation  of  Jersey  City 
and  Hoboken  due  to  strikes  and  tie-ups 
of  the  ferries  and  Hudson  Tunnels,  during 
the  past  few  winters.  When  the  two  Hud- 
son Tubes  stop  and  the  ferries  discontinue 
service,  transportation  is  at  a standstill. 

Even  tho  the  Pennsylvania  Railroad 
does  have  two  tunnels  under  the  Hudson 
to  Manhattan,  there  should  be  several 
subways  connecting  New  Jersey  with 
New  York,  and  there  should  also  be  one 
or  more  bridges  such  as  suggested  by  the 
famous  bridge  builder,  Gustave  Linden- 
thal. 

We  see  much  better  treatment  of  all 
such  matters  as  this  in  foreign  cities, 
where  parts  of  great  social  centers  are 
divided  by  rivers  or  other  bodies  of  water. 

The  Greater  New  York  of  tomorrow, 
said  Mr.  Bolton,  will  be  bounded  by  a 
great  circle,  probably  50  miles  in  diameter, 
which  will  include  territory  far  out  in 
Long  Island,  will  extend  far  northward 
of  Manhattan  Island,  and  will  include  a 
large  portion  of  New  Jersey. 

In  1970,  or  fifty  years  hence.  Greater 
New  York,  judging  by  its  recent  growth, 
will  have,  instead  of  6.()00.000  people,  a vast 
po.pulation  of  possibly  15,000,000  to  20,000,- 
OOO  people.  The  problem  to  be  solved  is 
obvious  and  the  solution  with  the  present 
rapid  growth  of  the  city"  is  that  the  sub- 
ways must  be  e.xtended  and  multiplied,  but 
in  a logical  and  farsighted  manner. 

As  Mr.  Bolton  mentioned,  in  the  days 
to  come  we  will  not  have  simply  a few 
subway  arteries  of  transportation  running 
along  just  under  the  surface  of  the  ground, 
but  there  will  be  high-speed  subterranean 
expresses,  200  feet  underground,  which 
will  hurl  one  from  Brooklyn  directly  over 
' into  New  Jersey,  a distance  of  12.  l5,  per- 
haps 20  miles,  in  as  many  minutes. 

Thanks  to  the  constant  improvement  of 
electrical  apparatus,  and  systems  of  dis- 
, tributing  the  current,  the  subway  trains 
of  tomorrow,  especially  the  expresses  run- 
ping along  the  high-speed  routes,  will 
make  much  faster  schedule  time  than  we 
can  even  imagine  now.  These  high-speed 
express  tubes  will  of  course  have  stations 
at  intervals  of  5 or  10  miles  undoubtedly, 
where  the  passengers  will  be  raised  and 
lowered  to  and  from  the  street  level  by 
means  of  electric  elevators. 

And  let  us  hope  that  the  subway  de- 
signers of  tomorrow  will  relieve  us  of 
the  terrific  noise  which  is  almost  mad- 
dening on  some  of  the  present  routes. 
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Even  in  1880,  in  the  days  when  old  Dobbin  was 
the  motor,  machinists  had  learned  to  rely  on  Star- 
rett  Tools  for  long  service  and  measurements  of  un- 
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So  the  first  automobile  factories  to  be.  established  found 
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growth  of  the  automobile  industry.  They  have  helped  to 
make  it  possible.  In  the  great  automobile  factories  of 
today —in  every  shop  where  metal  is  worked  to  the  closest 
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Starrett  Tools. 
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HIGH  SCHOOL 
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You  Want  to  Earn 
Big  Money! 

And  you  will  not  be  satisfied  unless 
you  earn  steady  promotion.  But  are 
you  prepared  for  the  job  ahead  of 
you?  Do  you  measure  up  to  the 
standard  that  insures  success?  For 
a more  responsible  position  a fairly 
good  education  is  necessary.  To  write 
a sensible  business  letter,  to  prepare 
estimates,  to  figure  cost  and  to  com- 
pute interest,  you  must  have  a certain 
amount  of  preparation.  All  this  you 
must  be  able  to  do  before  you  will 
earn  promotion. 

Many  business  houses  hire  no  men 
whose  general  knowledge  is  not  equal  to  a 
high  school  course.  Why?  Because  big 
business  refuses  to  burden  itself  with  men 
who  are  barred  from  promotion  by  the  lack 
of  elementary  education. 

Can  You  Qualify  for 
a Better  Position? 

We  have  a plan  whereby  you  can.  We 
can  give  you  a complete  but  simplified  high 
school  course  in  two  years,  giving  you  all 
the  essentials  that  form  the  foundation  of 
practical  business.  It  will  prepare  you  to 
hold  yourown  where  competition  is  keen  and 
exacting.  Do  not  doubt  your  ability,  but 
make  up  your  mind  to  it  and  you  will  soon 
have  the  requirements  that  will  bring  you 
success  and  big  money.  YOU  CAN  DO  IT. 

Let  us  show  you  how  to  get  on  the 
road  to  success.  It  will  not  cost  you  a single 
working  hour.  We  are  so  sure  of  being  able 
to  help  you  that  we  will  cheerfully  return  to 
you,  at  the  end  of  ten  lessons,  every  cent 
you  sent  us  if  you  are  not  absolutely  satisfied. 
What  fairer  offer  can  we  make  you?  Write 
today.  It  costs  you  nothing  but  a stamp. 
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two  of  these  posts  and  insulated  from 
the  other  two,  thus  making  half  turns  in 
parallel  as  conductors  between  the  two 
metal  posts.  “T”  is  a telephone  receiver 
from  which  the  sound  is  led  to  the  base 
of  the  jet  by  a resonator  “S”.  Coil  “C” 
is  heated  to  a dull  red  heat  by  a current 
from  the  battery  “B”.  When  a signal 
comes  in  at  “T”  the  sound  strikes  the 
base  of  the  air  jet;  causes  the  break  to 
occur  nearer  the  orifice,  and  thus 
envelopes  “C”  in  a cooling  blast,  reduces 
the  resistance  of  the  fine  wires,  increases 
the  current  thru  C,  B,  and  R,  and  closes 
the  armature  of  the  balanced  relay  “R”. 
This  controls  the  recording  circuit  B2R2 
and  produces  an  ink  record  on  a moving 
paper  tape. 

The  platinum  wire  must  be  very  fine, 
2 to  4 mil.  in  diameter,  so  that  its  rate 
of  cooling  may  be  rapid.  The  whole  jet, 
telephone  and  nozzle  should  be  enclosed 
in  a sound-proof  box  to  shield  the  jet 
from  room  noises,  and  the  air  supply  must 
be  quite  steady  and  free  from  noises  and 
hisses. 

A less  efficient  means  of  translating 
the  changes  in  the  jet  is  to  replace  coil 
“C”  by  a vane  “V”,  Fig.  7.  The  undis- 
turbed jet  passes  thru  a small  hole  in 
the  center  of  the  vane,  but  when  the 
break  occurs  below  the  vane,  either  opens 
or  closes  a circuit  as  desired,  and  con- 
trols the  recording  circuit  “R.” 

The  writer,  while  assisting  Dr.  Hall, 
has  experimented  with  the  method  first 
described,  quite  extensively,  and  some  of 
the  best  results  are:  speed  of  90  words 
per  minute ; continued  service  without  re- 
adjustment for  several  hours;  recorded 
signals  of  such  low  audibility  that  oral 
reception  was  difficult,  have  been  re- 
corded; tone  selectivity  (by  use  of  reson- 
ator S)  to  within  % octave,  has  enabled 
several  messages  to  be  recorded  from  one 
receiving  set;  and  Nauen,  Germany,  etc., 
had  been  recorded  in  March  and  April, 
1918,  at  Chicago  with  circuit  in  Fig.  6. 

Fig.  8 shows  a “bridge”  circuit  that  has 
been  used  for  the  reduction  of  static. 
Two  telephones  are  used,  one  attached  to 
a resonator  S,  tuned  to  one  tone  of  a 
two-tone  arc,  and  the  other  to  a reson- 
ator S2,  tuned  to  the  other  tone.  In  this 
way  J and  J»  are  acted  on  alternately 
but  not  simultaneously  by  the  signals,  and 
similarly  C and  C2  change  their  resist- 
ances oppositely  every  time  the  tone 
changes.  Thus  the  potential  between  A 
and  D adds  to  that  of  Bs  for  one  tone, 
and  subtracts  for  the  other.  Most  crashes 
of  static  will  affect  both  sides  of  the 
bridge  about  equally  and  in  the  same  di- 
rection, hence  producing  little  effect  on 
the  bridge.  If  Ci  and  C2  are  long  coils, 
it  will  take  a loud  crash  of  static  indeed 
to  cause  both  sides  of  the  bridge  to  reach 
such  a low  point  that  a signal  cannot  in- 
fluence one  side  more  than  the  other. 

The  combinations  possible  with  several 
such  “jet  relays”  are  almost  unlirnited. 
For  instance,  several  receiving  stations, 
miles,  apart,  could  be  tuned  to  the  same 
signal.  Fig.  9,  thus  closing  their  relays 
simultaneously  (in  a series  circuit)  for 
the  signal,  but  not  all  would  clo.se  for 
static  that  was  not  perfectly  general  in 
character,  and  a clean  record  could  be  ob- 
tained at  a central  station  R. 

Recently  the  writer  has  made  an  investi- 
gation of  the  sensitive  air  jet  and  its 
{Continued  on  page  1138) 
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In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly) 
to  those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addre  t to  **Patent  Ad-^ 
vice”  cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  bene* 
iit  of  all  readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  ltd  rule  not  to  divulge  all 
details,  in  order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written  on. 


How  to  Protect  am  Imvemtiom' 


The  inventor  who  obtains  the  greatest 
remuneration  from  his  improvement 
is  possessed  with  sufficient  knowledge 
of  patent  procedure,  from  the  conception 
of  his  idea,  to  enable  him  to  cover  all  points 
of  possible  attack  upon  his  rights. 

Hundreds  of  people  have  lost  the  fruit  of 
their  labors  at  the  eleventh  hour  of  suc- 
cess because  some  seemingly  insignificant 
loophole  in  the  beginning  ultimately  proved 
the  undoing  of  their  carefully  laid  plans  for 
protection. 

Evfery  ounce  of  witnessed  evidence  is 
highly  important  as  facts  in  proving  pri- 
ority of  inventive  conception.  Even  a small 
piece  of  scrap  paper  showing  a drawing 
or  specification  of  some  added  part,  or 
change  for  practicability  in  the  finished  de- 
vice, if  properly  dated,  signed  and  wit- 
nessed by  some  trusted  friend  (not  a rela- 
tive) will  often  turn  the  tables  in  favor  of 
the  deserving  party. 

Photographs,  models,  designs,  blue- 
prints and  all  forms  of  descriptive  matter 
concerning  the  invention  in  question  are 
very  valuable  as  proof  of  originality  and 
ownership.  So  it  behooves  each  person 
having  ideas  of  worth  to  record  steps  of 
improvement  as  they  are  made  in  perfecting 
the  article  under  consideration. 

The  first  inventors  of  the  adding  ma- 
chines and  typewriters  serve  as  shining 
examples  of  lack  of  attention  to  details  of 
the  _ progress  made  in  perfecting  their 
original  ideas.  Burroughs,  the  bank  clerk, 
could  have  obtained  basic  patent  protec- 
tion on  his  embryo  adder  had  he  been  far- 
sighted enough  to  preserve  each  drawing 
and  each  model  of  his  improvements.  With 
basic  patents  he  could  have  prevented  num- 
erous other  concerns  imitating  the  original 
conception  and  thereby  secured  greater 
monetary  gain  for  himself. 

On  the  other  hand  recall  the  case  of 
Hoffman,  who  invented  the  modern  steam 
pressing  machine  used  in  ninety-five  per 
cent  of  all  tailor  shops  today.  Records  of 
improvements  from  the  beginning  showing 
a very  novel  method  of  pressing  clothes 
then  in  use,  enabled  the  inventor  and  his 
associates  to  secure  practically  basic 
patents  which  at  this  writing  exclude  al- 
most every  attempt  at  infringement  and 
competition.  As  a result  the  owners  of  this 
unique  improvement  are  obtaining  the  re- 
wards made  possible  by  diligent  attention 
to  details  of  protection  at  the  start. 

There  is  as  much  difference  between 
patents  as  between  night  and  day.  Because 
some  unscrupulous  patent  attorney  offers 
to  get  a patent,  or  no  fee,  is  little  assur- 
ance that  the  patent  will  be  worth  the 

*No  queries  are  publisht  this  month  owing  to 
the  article  by  Mr.  Hobson. 


paper  it  is  printed  on  when  it  is  allowed. 

A patent  without  ^ broad  protective 
claims  is  really  no  patent  at  all.  The  claims 
embraced  within  the  patent  grant  are  the 
foundation  of  patent  protection.  If  the 
claims  are  weak  and  too  general  yon  really 
have  no  protection. 

I would  rather  have  a patent  with  one 
broad  claim  than  one  with  ten  claims  so 
thin  that  aii}^  person  could  get  around  them. 
Financiers,  investors,  manufacturers  and 
stockholders  are  interested  in  any  good  ini- 
lirovement  with  broad,  protective  patent 
rights ; but  never  in  the  kind  that  can  be 
infringed  iq)on  by  others. 

Therefore,  aspiring  inventors  should  re- 
member to  preserve  everj^  important  draw- 
ing for  possible  future  proof  in  case  it  be- 
comes necessary  to  fight  some  patent  pirate 
who  would  claim  priority  and  probably 
get  away  with  it  if  the  real  inventor  could 
not  produce  sufficient  evidence  to  convince 
the  judge,  who  in  this  case  might  be  the 
United  States  Patent  Office. 

In  the  eye  of  the  Patent  Office,  the  word 
of  the  pirate  is  as  good  as  that  of  the  in- 
ventor unless  one  or  the  other  can  present 
the  witnessed  facts  to  prove  who  is  the  one 
entitled  to  Government  protection. 

While  possession  is  conceded  to  be  nine 
points  of  the  law,  yet  the  contestant  may 
prove  the  possession  to  be  stolen  property 
if  neither  party  can  produce  other  evi- 
dence than  oral  testimony. 

Save  all  evidence  of  development,  em- 
ploy an  honest  patent  attorney  and  secure 
the  patent  before  marketing  tbe  invention, 
which  will  result  in  the  best  protection 
against  infringement  and  absolute  loss. 

(.Copyright  1920) 
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By  SIENS  N.  ENVENSHN,  Jr. 
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Having  seen  in  3 or  4 previous  edi- 
tions of  this  paper  some  suggestions 
by  Uncle  Jay  Hobbyhorse  on  what 
ought  to  have  been  invented  but  hain't,  I 
thot  1 would  try  to  shove  off  some  of  my 
ingenious  ideas  on  you,  unsuspecting  read- 
ers, for  you  to  invent  and  get  rich  from. 
Well,  in  the  1st  place,  the  other  day  I 
chanct  accidentally  to  want  to  go  to  the 
city  to  show  off  some  of  my  patents,  patent 
leathers,  I mean,  as  I never  wear  ’em  unless 
when  1 go  there,  and  as  usual  I was  obliged 
to  set  ill  the  deepo  till  our  train  come;  we 
have  one  each  way,  everyday,  unless  on 
Sunday,  and  1 noticed  what  a burden  it  was 
for  the  agent  to  wake  from  his  nap  to  sell 
the  tickets  (they  was  two  of  us  going  that 
day),  and  so  I says  why  not  sell  tickets  by 
slot  machines,  like  chewing  gum.  Thar  you 
are,  then,  invention  No.  1. 

The  works  would  be  as  folios : Put  a 
five  cents  piece  in  the  slot  to  pay  the  cost 
of  printing,  this  unlocks  the  works ; then 
hit  the  typewriter  keys  on  top  of  the  ma- 
chine and  spell  out  w'here  you  are  and 
where  you  want  to  go,  such  as  for  instants, 
Crokers  Corners  to  Brown  Junction.  Then 
look  at  the  table  which  shows  the  cost  to 
go  from  anywhere  to  anywhere  else,  and 
then  put  the  ain’t  in  a slot  and  you  get  a 
ticket.  The  only  thing  left  for  my  readers 
to  invent  is  to  dope  out  a way  of  providing 
a w?y  to  see  that  the  patron  puts  in  eiiuff, 
which  ought  to  be  very  sim]ile. 

When  I had  got  this  invented,  along  come 
the  train  and  the  two  of  us  dumb  aboard 
and  was  about  to  set  down,  but  the  seats 
was  2 dirty  and  we  had  2 call  a porter,  and 
he  was  asleep ; finally  he  come  and  I set 
down  to  think  how  to  do  away  with  the 
porters  and  decided  that  all  they  did  was 
brush  seats  and  people  and  open  windows 
and  collect  tips,  and  that  machinery  could 
do  all,  except  the  last,  witch  I will  ac- 
commodatingly do  for  the  railroad. 

A vacuum  cleaner  run  by  the  car  wheels 
with  pipes  running  to  the  insides  of  the 
plush  padding  of  the  seats,  would  suck  all 
the  dust  out  of  said  padding  and  the  occu- 
pant. Furthermore  motors  started  and 
stopt  by  thermostats  and  rain  switches 
could  open  and  shut  the  windows,  and  all 
“you”  haf  to  invent  is  a smoke  switch,  to 
start  the  motor  when  the  smoke  comes  in. 

To  call  the  deepo’s  a electric  phoney- 
graft,  started  by  contacks  made  thru  holes 
in  a strip  of  paper  run  by  a set  of  gears 
from  the  car’s  wheels,  would  do  the  work. 

The  holes  is  punched  at  distants  so  that 
for  instants,  when  you  have  gone  from 
Jonestown  to  Hooker’s  Crossing,  or  in  other 
words,  10  miles, — the  tape  will  have  gone 
from  one  hole  to  another  and  the  phoney- 
graft  will  holler — -“Hooker’s  Crossing”  ! 

Well,  this  is  all  the  ideas  I got  that  day, 
but  it  is  enuff  to  make  you  rich,  and  when 
you  get  that  way,  don’t  forget  your  Uncle 
that  put  you  where  you  are. — Contributed 
by  Hilbert  R.  Moore. 


By  JAY  G.  HOBSON 

(Contimicd  from  page  1102) 
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not  always  so  with  even  their  salt  in  the 
liest  of  shakers  made. 

Therefore,  in  view  of  tlie  very  trouble- 
some salt  shaker  used  today,  an  improve- 
ment is  much  desired.  One  that  I believe 
practical  could  be  easily  constructed  to  pro- 
vide a simple  means  to  force  the  salt  thru 
the  shaker  top  by  a plunger  arrangement 
operated  by  the  thumb  pressing  rapidly 
upon  the  bottom  of  the  shaker  proper. 
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world  until  next  morning,  when  the  down 
train  brought  the  morning  papers  and  the 
operator. 

Crafty  Fred  Ashton  proposed  to  get  the 
results  of  the  fight  by  listening  in  with  his 
unsuspected  radio  station  to  press  accounts 
of  the  battle,  and  then  hasten  over  to  the 
store  and  put  his  money  on  a sure  winner! 
The  stage  was  all  set  for  a “killing.” 

Then  William’s  laughter  became  more 
difficult  to  control,  for  into  his  quick  brain 
bad  flashed  the  rough  outline  of  the  coun- 
terplot. 

Tlie  next  day  he  hunted  up  two  of  his 
old  and  trusted  pals.  To  them  he  entrusted 
the  carrying  out  of  certain  details  of  his 
scheme,  the  substance  of  his  instructions 
running  something  like  this : 

“Fellows,  our  compatriot,  Mr.  Fred 
Ashton,  seeketh  onr  scalps.  I will  not  tell 
yon  how  I know  this  fact,  but  be  assured 
that  I do.  Unfortunately  for  Fred,  he  has 
reckoned  without  William  Jones.  I have 
been  around  the  Florn,  and  across  the 
Equator,  and  Frederick  will  have  to  get  up 
earlier  in  the  morning  to  slip  one  over  on 
me.  Fred  proposes  to  do  all  his  betting 
on  the  evening  of  the  fight.  Now  how  much 
money  can  we  raise  to  cover  his  bets?” 

Flasty  inventory  disclosed  the  fact  that 
by  pooling  their  capital,  quite  a goodly  sum 
would  be  available. 

“Fine !”  cried  William,  when  the  statis- 
tics had  been  compiled.  “Now  I simply 
dare  not  be  present  to  take  Fred’s  offers, 
for  he  might  possibly  smell  a rat.  But  you 
two  take  every  cent  he  puts  up.  If  you 
have  to  borrow  cover  him,  no  matter  what 
your  own  private  opinion  of  the  fight  may 
be.” 

One  of  the  conspirators  hesitated,  de- 
murring on  the  ground  that  a terrific  sum 
might  be  involved,  but  William  brushed  his 
scruples  aside. 

“Mjr  only  fear  is  that  he  may  not  have 
enough  to  satisfy  us,”  he  cried.  “Take  all 
he’ll  put  up,  and  get  it  into  the  stake- 
holder’s hands  in  cold  cash.” 

And  so  it  came  to  pass  that  on  the  night 
the  fight  was  pulled  off,  Fred  Ashton 
dropped  into  his  chair  before  his  instru- 
ments and  donned  the  headset  with  shaking 
hands. 

All  unknown  to  Fred,  in  his  carefully 
darkened  room  a hundred  feet  or  so  away, 
there  sat  also  William  Jones,  who  chuckled 
as  he  watched  Fred's  every  move. 

Ashton  closed  his  aerial  switch  and 
lighted  the  filaments  of  his  amplifier.  As 
the  set  came  to  tune,  a coarse,  low-pitched 
station  greeted  his  ears,  batting  away  at  a 
terrible  clip.  Beneath  that  fog-horn  roar 
Fred  could  distinguish  the  faint,  shrill,  pip- 
ings of  other  stations,  but  profane  experi- 
ments demonstrated  that  he  could  not  tune 
out  that  bellowing  monster. 

As  the  minutes  sped  by  and  the  coarse 
one  showed  no  inclination  to  desist,  Fred 
grew  desperate.  Fie  tried  to  copy  the  speed- 
ing demon,  but  the  rate  was  too  much  for 
him.  He  gave  it  over,  and  hung  on  on 
the  off  chance  that  the  fellow  might  stop 
long  enough  for  him  to  pick  up  something 
pertinent  on  the  fight. 

Finally,  when  it  seemed  to  his  tortured 
nerves  that  he  simply  must  scream,  com- 
parative silence  fell.  The  loud  one  had 
stopped.  And  there  came  to  his  ears  the 
welcome,  high-pitched  piping  of  one  of 
New  York’s  press  stations.  His  flying 
pencil  followed  the  rhythmic  Continental : 


A Big  Raise 
in  Salary 

Is  Very  Easy  to  Get,  If  You 
Go  About  It  in  the  Right  Way 

You  have  often  heard  of  others 
who  doubled  and  trebled  their 
salaries  in  a year’s  time.  You 
wondered  how  they  did  it.  Was 
it  a pull?  Don’t  you  think  it. 
When  a man  is  hired  he  gets 
paid  for  exactly  what  he  does, 

there’s  no  sentiment  in  business.  It’s 
preparing  for  the  future  and  knowing 
what  to  do  at  the  right  time  that 
doubles  and  trebles  salaries. 

Remember  When  You 
Were  a Kid 

and  tried  to  ride  a bike  for  the  very 
first  time?  You  thought  that  you  would 
never  learn  and  then — all  of  a sudden 
you  knew  how,  and  said  in  surprise: 
“Why  it’s  a cinch  if  you  know  how.’’ 
It’s  that  way  with  most  things,  and  get- 
ting a job  with  big  money  is  no  excep- 
tion to  the  rule,  if  you  know  how. 

We  Will  Show  You  How 

Without  loss  to  you  of  a single  working 
hour,  we  can  show  you  a sure  way  to 
success  and  big  pay.  A large  number 
of  men  in  each  of  the  positions  listed 
are  enjoying  their  salaries  because  of 
our  help — we  want  to  help  you.  Make 
check  on  the  coupon  against  the  Job 
you  want  and  we  will  help  you  get  it. 
Write  or  print  your  name  on  the  coupon 
and  send  it  in  today. 

American  School  of  Correspondence 
Dept.  G.226  Chicago.  111.,  U.  S.  A. 


American  School  of  Correspondence, 
Dept.  G^226,  Chicago,  lU. 

1 want  job  checked  — tell  me  how  to  get  it* 


....Architect 

$5,000  to  $15,000 
...Building  Contractor 

$5,000  to  $10,000 
....Automobile  Engineer 
$4,000  to  $10,000 
....Automobile  Repairman 
$2,500  to  $4,000 
....Civil  Engineer 

$5,000  to  $15,000 
....Structural  Engineer 

$4,000  to  $10,000 
....Business  Manager 

$5,000  to  $15,000 
....Certified  Public  Ac- 
countant $7,000  to  $16,000 
....Accountant  & Auditor 
$2,500  to  $7,000 
....Draftsman  & Designer 
$2,600  to  $4,000 
....Electrical  Engineer 

$4,000  to  $10,000 
....General  Education 

In  one  year 


T.onr  v^p 

$6,000  to  $15,000 

Mechanical  Engineer 

$4,000  to  $10,000 

Shop  Superintendent 

$3,000  to  $7,000 

Employment  Manager 

$4,000  to  $10,000 

Steam  Engineer 

$2,000  to  $4,000 

Foreman’s  Course 

$2,000  to  $4,000 

Photoplay  Writer 

$2,000  to  $10,000 

Sanitary  Engineer 

$2,000  to  $5,000 

Telephone  Engineer 

$2^  to  $5,000 

Telegraph  Engineer 

$2,600  to  $6,000 

High  School  Graduate 

In  two  years 

Fire  Insurance  Expert 

$3,000  to  $10,000 


Name 

Address.. 
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HAVE  YOU  SEEN  THE 
NEW  RADIOTRONS? 


The  first  of  this  series  is  an  ultra-sensitive  detector, 
the  second  is  a real  signal  amplifier — a combination 
destined  to  revolutionize  amateur  radio.  Investigate 
and  see  for  yourself. 

Radiotron  U.V.  200  is  the  most  effective  detector  and 
tone  frequency  amplifier  brought  out  to  date.  It  operates 
from  a single  standard  plate  battery  and  has  proved  excel- 
lent for  V.T.  amateur  circuits  of  all  description. 

List  Price, 

Radiotron  U.V.  201  is  an  exceptional  amplifier  of  the  Plio- 
tron  type  and  proves  advantageous  for  detection  and  for 
radio  as  well  as  tone  frequency  amplification.  The  filaments 
of  both  these  tubes  operate  from  a 6-volt  storage  battery. 
List  Price,  $6.^o 


A.  complete  line  of  vacuum  tube 
ACCESSORIES  is  now  in  manufac- 
ture and  will  shortly  be  available. 

Dealers  and  Jobbers  : 'We  have  an 
especially  attractive  proposition  for 
you.  Write  us  at  once. 


Ready  for  instant  mailing : two  valu- 
able bulletins  containing  explicit  and 
detailed  data  as  well  as  many  practi- 
cal circuit  diagrams  employing  these 
two  Radiotrons.  Send  for  your  copy 
today. 


The  Radio  Corporation’s  tubes  are  covered  by  patents  dated  November  ytb,  1905,  January  15th,  1907, 1 
and  February  i8th,  1908,  as  well. as  by  other  patents  issued  and  pending.  Tubes  licensed  for  amateui  I 
and  experimental  use  only.  Any  other  use  will  constitute  an  infringement.  I 


Address  all  orders  and  inquiries  to: 

SALES  DIVISION,  COMMERCIAL  DEPARTMENT 

RADIO  CORPORATION  OF  AMERICA 

233  Broadway,  New  York  City 


JUNIORPHONE 


A THERMO  TELEPHONE 

COMPLETE  TALKING  SIGNALLING  SYSTEM 

A PRACTICAL  SCIENTIFIC  TELEPHONE 
OPERATING  ON  A NEW  PRINCIPLE. 

Easily  assembled  for  instant  use 
Can  NOT  BE  equalled  as  a DISTINCTIVE, 
INSTRUCTIVE  INTERESTING  NOVELTY. 

Appeals  to  all  up-to-the-minute  youngsters 
AS  WELL  AS  to  THE  GROWN  UPS. 


MANUFACTUffeO  BY 


m-//6  fffDfoffosr. 


American  Thermophone  Company 


BOSTON.  MASS. 


“Twenty-first  Round.  Molinsky  rushed 
from  his  corner  and  tore  after  the  fast 
weakening  O’Brien.  He  launched  a terrible 
fusilade  of  lefts  and  rights.  O’Brien 
clinched  and  hung  on.  Referee  parted 
them.  Molinsky  dropped  O’Brien  with  a — ’’ 

Fred  shrieked  a terrible  imprecation,  as, 
with  a deafening  roar,  the  old  nuisance 
broke  forth  again.  For  five  minutes  Fred 
listened  impotently  to  the  ether-blasting 
bellowing,  and  just  as  he  was  going  to  quit 
in  despair  and  go  over  to  the  store  and 
risk  his  money  on  the  strength  of  what  he 
had  heard,  silence  fell  once  more. 

With  a glad  cry,  he  gripped  his  pencil. 
Joy!  The  press  station  was  going! 

“Twenty-second  Round.  O’Brien  staggers 
from  his  corner  as  Molinsky  rushes  to  meet 
him.  Molinsky  sends  left  to  head.  O’Brien 
counters  feebly.  Molinsky  drops  O’Brien 
for  the  count  with  a terrific  right  to  the 
jaw,  winning  the  championship.’’ 

With  a gurgle  of  joy  Ashton  flung  the 
head-set  from  him,  seized  his  cap,  put  out 
his  light,  and  rushed  from  the  house. 

Outside  the  store,  he  paused  to  gather 
his  breath  and  his  composure.  Then,  as- 
suming a most  casual  attitude,  he  sauntered 
into  the  meeting. 

All  talk  ceased  as  he  crossed  the  thres- 
hold, for  his  avowed  intention  of  placing 
his  bets  on  the  night  of  the  fight  was  fresh 
in  the  minds  of  all.  Enjoying  the  small 
sensation  that  his  entrance  had  caused,  he 
stood  in  the  center  of  the  floor,  hands  in  his 
pockets,  a sneer  on  his  lips. 

“Now  then,  you  birds,’’  he  began,  in  his 
characteristically  pleasant  fashion,  “I’ve 
been  called  a piker  and  a braggart  around 
this  place  a good  many  times  in  the  past 
few  weeks.  Let’s  see  if  we  can  pick  out 
the  pikers  now.  I have  six  hundred  dol- 
lars here  that  says  Molinsky  wins  the 
fight.” 

There  was  a startled  gasp  as  Ashton 
fished  a fat  roll  of  greenbacks  from  his 
pocket.  For  an  instant,  stunned  by  the  dis- 
play of  wealth,  no  one  spoke.  Then  one 
of  the  conspirators  came  forward.  It  must 
be  contest  that  he  walkedr  in  a sort  of 
trance.  His  highest  previous  wager  had 
been  five  dollars,  and  on  that  occasion  he 
had  sat  up  all  night  awaiting  the  outcome. 
In  a voice  that  he  strove  desperately  to 
make  cool,  he  croaked : “I’ll  take  that  bet, 
Ashton.” 

Somewhat  startled,  Ashton’s'  cowardly 
soul  faltered  before  this  ready  acceptance. 
But  the  knowledge  he  possessed  reassured 
him.  “You,  Smith?”  he  nodded,  carelessly 
dropping  his  money  into  the  hands  of  the 
now  important  and  excited  stake-holder. 
“All  right.  Here’s  six  hundred  more.  Any 
other  sports  in  our  midst?” 

The  crowd  gaped  and  stared  as  Cole,  the 
second  of  the  conspiring  trio,  staggered 
forward  to  what  he  most  certainly  now 
regarded  as  the  slaughter.  He  dropped  his 
money  soundlessly  into  the  stake-holder’s 
hands,  as  Ashton,  his  face  betraying  his  sur- 
prise, followed  suit. 

Then  Ashton  played  his  trump  card. 
Pausing  to  allow  the  moment  to  attain  all 
its  dramatic  value,  he  said,  slowly:  “And 
now,  pikers,  I have  one  thousand  more  that 
says  Molinsky  wins.  Any  gentleman  of  the 
O’Brien  persuasion  present?” 

There  was  a silence  as  the  awed  crowd 
huddled  awaiting  developments.  Followed 
a ten  minute  delay  while  Smith  and  Cole, 
shaking  but  game,  borrowed  five  hundred 
dollars.  Then  the  bet  was  completed,  and 
the  crowd  broke  up  in  silence.  It  was  an 
eventful  night  in  the  village. 

The  next  morning  the  populace  was  out 
in  force  to  greet  the  down  train.'  And  as  it 
thundered  to  a stop,  there  was 'a  rush  for  the 
open-doored  baggage  coach.  The  baggage 
master  grinned  as  he  hurled  the  bundle  of 
morning  papers  out  to  the  storekeeper. 
“Hooray  for  O’Brien!”  he  yelled,  as  he 
slammed  the  car  door  shut. 

Fred  Ashton  started  forward,  amaze- 
ment and  incredulity  mingling  with  dismay 
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Service- - 

the  Keynote 

There  is  no  guesswork  about  what 
GREBE  RADIO  apparatus  will  do.  In 
design,  workmanship  and  material  it  is 
built  for  the  most  exacting  Service. 


apparatus  is  licensed  under  the  original  Arm- 
strong and  Marconi  patents. 

Our  guarantee  is  absolute  and  unconditional. 
Each  instrument  must  give  satisfactory  service. 

If  your  dealer  doesn’t  carry  our  line,  write 
us — mentioning  his  name — for  catalogue. 

A.  H.  Grebe  & Co.,  Inc. 

70  Van  Wyck  Blvd.,  Richmond  Hill)  N.  Y. 


Complete  catalogs  of  Radio  Apparatus 
sent  for  6 cents  in  stamps. 

CLAPP-EASTHAM  COMPANY 

131  Main  St.  Cambridge.  Mass. 


A C W A 
ace  ACE 

788  miles  on  nine-tenths  of  an  ampere! 

In  test  of  our  C.W.  Transmitter,  signals 
were  copied  at  this  distance.  (Details  on 
request. ) 

Complete  transmitter  mounted  on  grained 
formica  panel  10x1 4x%,  including  motor 
generator.  4 A-P  transmitting  tubes,  filter 
device,  filament  heating  transformer,  micro- 
phone, antenna  current  ammeter,  plate  cur- 
rent milliammeter  and  all  necessary  con- 
trols, etc.,  $395.00  f.o.b.  Cincinnati.  Com- 
jilete  transmitter  less  lootor-generatbr, 
$285.00. 

Equipment  so  designed  that  either  voice, 
buzzer  modulated  C.W.  or  straight  C.W. 
transmission  may  be  used  by  throwing  single 
switch  on  panel.  Construction  of  appa- 
ratus and  material  employed  is  of  usual 
"ACE"  quality. 

"You  may  pay  more,  but  you  can’t  buy 
better." 

THE  PRECISION  EQUIPMENT  CO. 

2437  Gilbert  Ave. 

Cincinnati  Dept.  E Ohio 


RADIO  EQUIPMENT 

Our  catalog  No.  22  illus- 
trates everything  in 
wireless.  Send  10  cents 
in  stamps  for  it. 

F.  D.  PITTS  CO. 

Boston*  Mass* 

12  Park  Square  Dept.  D 


on  his  features.  He  raced  for  the  crowd 
gathered  about  the  opened  papers.  The 
head-lines  confirmed  his  growing  fears. 

O’Brien  Sends  Molinsky  Bye-Byes  in 
THE  Fifteenth  Round — A New 
Champion  Crowned. 

Then  a second  crowd  gathered.  Fred 
Ashton  had  fainted. 

Later  in  the  morning,  Jones,  the  modern 
Ali  Baba,  sat  with  two  of  his  confederates. 
Beyond  doubt  the  other  thirty-eight  were 
there  in  the  spirit.  In  the  cool  of  his  room 
he  unfolded  to  his  admiring  audience  the 
complete  stoiy  of  Fred  Ashton’s  grievous 
downfall. 

“Yon  see,  fellow  citizens,”  he  said, 
“when  I saw  F"red  in  his  room  with  his 
set  and  realized  that  he  was  using  his  metal 
roof  instead  of  a legitimate  aerial,  it 
dawned  on  me  that  here  was  the  reason 
for  his  delayed  betting.  He  intended  to 
know  the  result  before  he  put  up  his  coin. 

“I  simply  couldn’t  let  him  get  away  with 
it.  I rummaged  thru  my  old  junk  box  and 
brought  out  two  buzzers.  The  one  I tin- 
kered with  until  I got  a high  note  that 
would  pass  very  readily  for  any  one  of 
the  commercial  press  stations.  The  other 
I adjusted  to  give  a coarse,  low  tone,  re- 
sembling an  ordinary  amateur,  or  old  ship 
installation.” 

“Why  two  buzzers?”  queried  the  inter- 
ested Cole. 

“Very  necessaiy,  iny  boy,”  responded 
William.  “Vital,  I might  sa)\  The  high- 
noted  outfit  was  designed  to  deliver  to 
Frederick  his  hand  picked  news.  The  other 
was,  to  use  an  analogy,  my  “smoke  screen.” 
For  while  I was  mj'self  gathering  some 
very  badly  needed  information,  I had  to 
keep  Frederick  off  the  air.  It  wouldn’t 
have  done  to  have  allowed  him  to  listen 
to  the  chatter  about  the  fight  that  must 
have  been  going  on  all  evening.  At  the 
same  time  it  would  have  spoiled  it  all  to  let 
him  suspect  that  he  was  being  prevented 
from  hearing  it  intentionally.  The  coarse- 
pitched  buzzer  turned  the  trick  nicelj',  dis- 
guised as  an  interfering  station. 

“So  the  other  morning  about  two  o’clock 
I hied  me  over  into  Ashton’s  yard  and  did 
things  to  the  ground  lead.  Last  night  when 
he  sat  down  to  the  set,  I was  waiting  for 
him.  I had  the  low-pitched  outfit  hooked 
up  to  my  omnigraph  and  I just  let  it  rave 
at  somewhere  around  thirt3'^-two  per,  which 
I felt  confident  he  covdd  never  cop>'.  Then 
when  I knew  myself  how  the  scrap  had 
gone,  I switched  off  the  omnigraph  and 
gave  him  a round  of  the  fight  on  the  high- 
toned.  I was  watching  him,  and  I saw  that 
he  had  bit  hard.  Then,  for  art’s  sake,  I 
gave  him  a little  more  of  the  omnigraph, 
and  finished  off  with  the  ‘Molinskjr  wins’ 
stuff.  Then  he  beat  it  to  trim  the  gang.” 

“You  had  a set  of  your  own  rigged  up 
and  got  the  straight  story  first?”  asked 
Smith. 

“I  did  not!”  retorted  William,  emphati- 
calljc  “I  realized  the — er — frailties  of  the 
radio  system,  as  instanced,  for  example,  in 
what  I was  about  to  do  to  poor  Frederick. 
So  to  make  sure  of  things,  the  night  that 
I embellished  Ashton’s  ground  lead  I made 
an  evening  of  it  while  I was  at  it.  I shin- 
nied up  the  pole  in  front  of  my  house  here. 
The  commercial  telegraph  cable  goes  right 
by  our  door— past  Fred’s,  too,  for  that 
matter,  and  if  the  boob  had  been  half  as 
smart  as  he  thought  he  was  he’d  have  done 
what  I did — tapped  that  line  and  had  a 
private  wire  in  for  the  occasion.  While  I 
listened  to  the  siren  song  of  the  sounder 
the  omnigraph  was  demonstrating  Contin- 
ental as  she  should  be  shot  to  Freddy.  All 
clear?”  ■ 

The  two  conspirators  nodded  a wonder- 
ing assent,  and  a silence  fell — a busy  silence. 
They  were  dividing  Freddy’s  substance. 


NEW  KIND  OF 

ELEaRlClTY 


Amazing  New  Vitality — 
Health  Can  Be  Yours 


Brings  Wonderful 
Beauty  and  Health 


Vl-REX 


At  last!  Electricity 
in  its  greatest 
form  for 
the  human 
system. 
Wonderful 
new  Violet  Ray 
treatments  en- 
dorsed by  physicians, 
beauty  specialists,  hos- 
pitals, osteopaths, 
and  thousands  of  home 
users.  Like  a Godsend 
to  sufferers.  Like  a beauty 
specialist  for  making  poor 
complexions  beautiful. 


Violet  Rays 


Better  than  gallons  of  liniment  and  drugs. 
Better  than  a ton  of  cosmetics.  Violet  Ray 
treatments  now  used  at  home  by  thousands. 
Remarkable  records  made  in  cases  of  neuritis, 
rheumatism,  asthma,  catarrh,  deaf- 
ness, insomnia,  obesity,  nervousness, 
lumbago,  pains,  as  well  as  in  cases  of 
skin  troubles,  sallowness,  pimples, 
blackheads,  falling  hair. 


10  Days^  Trial  Free 


Try  the  Vi-Rex  Violet  Ray  machine 
in  your  own  home  on  our  10  clay  offer. 
Attach  to  any  electric  light  socket  or 
use  Battery  Outfit  Complete.  See  how 
Violet  Rays  are  absolutely  painless  and 
harmless.  No  shock.  No  vibration. 
Harmless  even  to  infants.  Soothing  or 
stimulating  as  desired.  Electricity  in 
its  most  helpful,  healing,  soothing  form. 
Creates  energy,  strength,  vigor  and 
beauty.  Write  for  offer. 

Send  No  Money 

Do  not  send  money  now.  Just 
write  postal  or  mail  coupon 
for  wonderful  free  52  Page 
Book  explaining  in  detail. 
Read  hoev  \ iolet  Rays  mas- 
sage every  cell  in  the  body.  Read  letters  from  users. 
See  what  physicians,  sanatoriums,  home  users  say. 


WRITE  NOW! 

Why  suffer?  AMiy  be  satis- 
fied with  less  than  your  full 
share  of  super  healtli  and 
beaut}'?  See  what  wonderful 
Violet  Rays  will  do  for  you. 
Mail  coupon  or  write  postal 
for  free  book  and  10  days* 
Trial  Offer.  Do  not  miss  this 
offer.  Address  NO^^^ 
VI-REX  ELECTRIC  CO. 

Dept.  41 

326  W.  Madison  St.,  Chicago,  111. 


I VI-REX  ELECTRIC  CO..  Dept.  41  I 

I 326  W.  Madison  St.,  Chicago.  III.  | 

I Please  send  me  your  free  book  and  particulars  of  I 
I your  Trial  Offer  of  the  Vi-Rex  Violet  Ray  Machine.  | 

I Name, | 

Address ^ 
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I By  NELLY  E.  GARDNER  | 

I (Continued  from  page  1097)  | 
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lives  of  the  press.  And  in  the  long  halls 
of  the  Hotel  McAlpin,  had  gathered  a ^ 
host  of  guests  and  employees  to  enjoy  i 
the  rare  musical  treat.  After  the  wireless  , 
concert,  some  of  the  enchanted  listeners  ^ 
were  invited  into  the  apartment  where  j 
they  found  Tetrazzini  as  gracious  a hos-  ? 
less  as  she  is  a great  musician.  Much  ? 
to  the  visitors’  delight,  the  musicians  be-  ^ 
gan  to  play  Titl’s  “Serenade,”  and  Ma- 
dame  Luisa,  as  she  likes  to  be  called,  be-  % 
gan  to  hum  softly.  Gradually  louder  andj[i 
fuller  became  her  voice,  until  finally  it  J 
rang  out  with  all  the  triumphant  glory  %'i 
of  the  opera.  This  extemporaneous  con-.  |j 
cert  seemed  best  of  all  to  the  men  and  ^ j 
women  who  sat  there,  listening  in  en-  ^'1 
chantment.  ji 

IMadaine  Tetrazzini  also  heard  a wire-  i 
less  telephone  concert,  that  night.  About  ? 
9 o'clock,  the  U.  S.  S.  Texas,  which  was  )! 
steaming  450  miles  at  sea,  called  New  i. 
York  and  was  connected  with  the  apart- 
ment in  the  JMcAlpin.  The  Captain  wanted 
to  know  if  everything  on  shore  was  in 
readiness  for  the  concert,  saying  that  the  ; 
men  at  sea  were  anxious  that  nothing  -J 
should  happen  to  spoil  the  evening  that  ‘ 
they  were  anticipating  so  eagerly.  So  .- 
Madame  Tetrazzini  talked  to  him,  assured' 
him  that  she  was  ready,  and  then  to  prove 
it,  sang  him  a song  all  for  himself. 

In  gratitude  for  this  unexpected  treat, 
the  Captain  replied,  “Now  I shall  have  one  ' 
of  my  sailors  sing  for  you.” 

Describing  this  incident,  Tetrazzini  put  ; 
her  hand  to  her  heart,  and  said  (partly  in  J 
Italian,  French  and  English),  “Ah,  I am  • 
so  emotion  tonight ! I heard  that  lovely 
boy’s  voice  sing  to  me,  just  as  plain  as  if 
in  this  room.  And  such  a voice  it  was! 

So  sympathetic !”  , 

As  she  spoke  of  her  love  for  the  sol-  j 
diers^and  sailors  her  face  lighted  with  . 
the  look  that  all  kind-hearted  and  mother-  { 
ly  women  feel  for  the  boys  who  risk  their  ; 
lives  in  the  defense  of  their  country.  Dur-  < 
ing  the  war,  Madame  Tetrazzini  was  re- 
nowned for  her  work  among  the  Allied 
troops.  In  recognition  of  her  extraordi-  - 
nary  services,  she  wears  the  Victory  bar 
of  Italy;  the  first  class  medal  of  the 
Italian  Red  Cross ; the  Academic  medal 
of  Public  Instruction  in  Paris ; and  an  ; 
Italian  decoration  which  is  such  a high 
honor  that  it  has  been  bestowed  upon 
only  four  Italian  patriots — the  Queen 
Mother,  Margherita,  Queen  Helena,  the 
Duchess  of  Aosta  and  Mine.  Tetrazzini. 


DETECTOR 

TYPE 


Trading  as 


AUDIOTRON  MFG.  COMPANY 


TUBE 

C-300 


Type  C-300  invites  comparison.  Amateur  requirements  decided  its  design. 
Many  years’  research  of  vacuum  tube  properties  have  made  Type  C-300  the 
Ideal  Amateur  Receiving  Tube.  Detector  sensitiveness  at  low  plate  voltages 
requires  that  gas  motion  be  combined  with  the  electron  emission  and  by  a 
wonderful  new  process  of  manufacture  this  gas  action  is  so  controlled  that  the 
plate  voltage  for  maximum  signal  audibility  is  always  within  the  limits  18-22% 
volts.  Only  a single  block  cell  is  needed  in  the  plate  circuit — a big  saving  in  bat- 
tery investment.  Type  C-300  is  completely  silent  in  operation — a decided  advan- 
tage in  receiving  weak  signals. 

Any  three  member  vacuum  tube  is  necessarily  an  amplifier,  but  the  results  obtained 
from  Type  C-300  as  a tone  frequency  amplifier  with  only  22% -volt  plate  battery 
proved  a surprise.  Again  Type  C-800  invites  comparison.  Competitive  tests  show 
this  tube  to  excel  any  tone  frequency  amplifier  previously  developed.  For  power 
amplification  in  operating  loud-speaking  telephones  and  in  complex  and  multi- 
stage circuits  use  the  special  Plictron  amplifier  Type  C-301  for  freedom  from 
distortion.  Write  for  special  Bulletin  C-301. 


Type  C-300  is  a free  and  per- 
tive  amplification  and  CW  recep- 
The  pleasure  and  satisfaction 
not  be  described.  See  your 
name  and  copy  of  Bulletin  C-300. 


TYPE  C-300 


sistent  oscillator  for  regenera- 
tion. 

from  operating  Type  C-300  can- 
dealer  today — or  write  for  his 


35  Montgomery  Street 


Dept.  S. 


San  Francisco 


ELECTRIC  LIGHT 


IN  YOUR  HOM  Eli? 


The  lafefit  electric  tlgfit,  no  batteries  to  buy  or  electric  Mbllls  to  pay.  Anyone  can  install  and 
maintain  this  midget  electric  light.  Safe,  simple  inexpensive.  No  more  smoke 

and  smell,  no  wicks  or  oil,  no  chimneys  to  clean  or  break,  jast  as  safe  in  the 

barn,  garage  and  clothes  closet  as  in  any  open  room,  always  ready  for  use, 

day  or  night.  A touch  on  the  switch  and  . / ^ instantly  have  a bright 

electric  light.  No  matter  where  you  live  this  Tight  can  be  instated.  It  is  not  affected  by  heat  or 
cold.  Many  homes  have  installed  this  electric  light  in  their  halls,  clo.sets,  pantries,  barns,  sheds, 
cellars,  garages,  etc.,  with  good  re.sults.  It  is  an  extremely  useful  light  which  no  hoi^ehold  should  be 
without.  The  reason  for  this  bright  electric  light  is  that  the  lighting  bulb  is  fftted  with  a 
drawn  Tungsten  filament  wire  which  is  much  more  efficient  and  durable,  besides  giving  a 300%  In- 
crease  In  light  as  compared  with  the  ordinary  carbon  lamp.  The  power  system  furnished  with  this  lighting 
outfit  is  somewhat  similar  to  the  electric  power  battery  described.  Each  electric  light  outfit  includes 

the  following:  Complete  directions  and  plans,  copper  wire,  insulated  wire  holders,  knife  switch,  drop  light 

fixture  with  socket,  friction  tape,  battery  protector,  maroon  shade,  national  mazda  globe.  Our  dry  battery 
compound,  which  assists  in  renewing  and  supplying  the  current  and  our  current  renewing  system  with  which 
you  can  renew  the  current  at  home  without  expense.  With  every  day  u.se  one  recharge  asually  lasts  two  to 
three  week.s.  This  electric  lighting  outfit  is  undoubtedly  the  most  practical  and  durable  electric  light  of  low 
cost  and  long  service  ever  devised.  Special  price  to  Introduce  these  electric  lighting  outfits  $1.00,  prepaid. 

Outside  the  U.  S.  .$1.25. 

ADAMS  BROS.  Peoria  and  1 3th  Streets,  CHICAGO 


FARMERS  WILL  GET  PRICES 
BY  RADIO 

Market  quotations  are  to  be  furnished 
daily  by  wireless  to  New  Jersey  farmers 
so  "as  to  keep  growers  supplied  with  up-  ■ 
to-the-minute  information  regarding  the  i 
selling  prices  of  their  products,  under  an  j 
arrangement  between  the  N.  J.  State  ' 
Bureau  of  Markets  and  the  Federal  Bu-  j 
reau.  Director  Clark  of  the  State  Bureau 
invites  boys’  clubs  to  study  wireless  in 
order  that  their  parents  may  avail  them- 
selves of  the  service. 

“The  quotations,”  he  says,  “and  other  i 
valuable  information  of  special  interest  ' 
to  New  Jersey  farmers  will  be  flashed  ' 
from  the  Government  wireless  station  at 
Washington  at  S o’clock  each  evening.  ! 
Amateur  stMions  to  tune  in  for  the  market  | 
messages  will  require  an  instrument  with 
sensitive  detector  and  a 400  metre  wave 
length.  The  message  will  be  twice  re- 
peated  and  will  be  sent  slowly  enough  for  ; 
an  amateur  to  jot  it  down  if  necessary,  in  I 
dots  and  dashes  for  later  interpretation.”  i 
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Remler  Type  330  Vacuum  Tube  Control  Panel 
For  the  New  Type  C-300  Detector  Tube 


Maximum  Value  and  Quality  Through  Quantity  Production 


THESE  SPECIFICATIONS  SPEAK  FOR  THEMSELVES 


Genuine  bakelite,  highly  polished,  5"  x 11^'.  White  filled  engraving.  Special  smooth  running  rheostat 
back  mounted.  All  bakelite  VT  socket.  The  new  Remler  positive  metal  contact  potentiometer  for 
controlUng  plate  voltage.  Variable  grid  leak.  Fixed  grid  condenser.  Busbar  D * rift 

wiring.  Hardwood  base.  All  metal  parts  polished  nickel rnC0  4^0*UU 

DEALERS:  Send  far  our  trade  pi-oposition  on  Remler  Apparatus  . - 

D171V>IT  CD  D A AACr^  “Apparatus  that  Radiates  Quality  ^ 

Kb.lVlLLK  KAUlU  MrLi.  dJ.  les  Sutter  St.,  San  Francisco,  Calif 


MURDOCK 


THE  PRICES  ARE 
"UNUSUALLY  LOW 

2000  OHM 
DOUBLE  SET 


No.  55 


THE  QUALITY  IS 
REMARKABLY  HIGH 

3000  OHM 
DOUBLE  SET 


RIGHT  IN  PRICE  AND  IN  PERFORMANCE 

The  substantial  success  earned  by  these  receivers  can  be  attributed  to  the  instant  recognition  of  their  remarkable 
value  by  thousands  of  users.  If,  by  chance,  YOU  are  dubious  regarding  the  possibility  of  securing  really  good  ’phones 
at  such  prices,  we  suggest  a trial,  with  the  customary  assurance  of  “satisfaction  or  money  back.”  Ask  your  dealer 
for  them. 

BULLETIN  No.  20  now  ready  for  distribution.  Send  for  your  copy. 

WM.  J.  MURDOCK  CO.  55  Carter  St.,  Chelsea,  50,  Mass. 

509  Mission  Street,  San  Francisco,  Cal. 
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Why  We  Recommend  Our 
Navy  Type  Headset 
For  Exacting  Use 

OUR  Navy  Type  Headset  will 
produce,  audible  .signals,  from 
the  least  amount  of  curr'ent. 
Since  the  action  is  direct  on  the 
diaphragm,  thej^  work  at  the  best 
mechanical  ratio  and  there  is  no 
loss  of  current  necessary  to  operate 
intervening  mechanical  movements. 
This  diaphragm  has  a natural  high 
pitch  which  enables  the  operator  to 
read  trans-Atlantic  signals  more 
readily  through  static  interference. 


*‘Navy  Type’*  50,000  Ohms  A.  C. 
Weight  9 oz.,  complete  with  head 
band  and  polarity  indicating 
cord.  Price  $14.00.  ' 

The  Navy  Type  is  wound  to  an 
A.  C.  resistance  of  50,000  ohms -and 
is  peculiarly  adapted  to  vacuum  tube 
reception.  Then  there  is  the  ex- 
clusive Brandes  feature  of  perfectly 
matched  tone,  which  bi'ings  in  the 
faintest  signals  in  one  clean,  clear 
note. 

BRANDES 

Matched  -Tone 
HEADSETS 

The  sensitiveness  and  matched-tone 
features  of  Brandes  headsets  are 
permanent.  The  diaphragm  is  the 
only  moving  part,  and  as  the  head- 
sets are  of  rugged  construction  for 
everyday  use  the  adjustment  is  not 
easily  disturbed.  Brandes  headsets 
require  no  tender  care  to  keep  them 
in  perfect  condition  and  no  extra 
strong  signal  will  make  them  in- 
operative. 

You  can  pay  more  for  a headset  and 
you  can  bu}'  a heavier  one,  but  j’ou- 
cannot  buy  a better  one  than  the' 
Navy  on  the  basis  of  sensitiveness, 
comfort  or  price.  Send  us  $14  and 
we  will  send  you  a Navy  Type 
Headset.  Try  it  for  10  days.  If  you 
aren’t  satisfied,  return  the  headset 
and  we  will  refund  your  money 
without  question. 

C.  BRANDES,  Inc. 

Room  814  32  Union  Square 
NEW  YORK  CITY 

Also  Makers  of 


Trans-Atlantic  Headsets $12.00 

Superior  Headsets $8.00 


Send  5c  for  Catalogue  **£•** 
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acoustical  properties,  employing  an  ar- 
rangement as  shown  in  Figs  10  and  11. 
Air  from  a constant  pressure  tank  entered 
at  Vi,  Fig.  10.  Part  of  the  air  went  thru 
valve  Va  and  part  thru  a smoke  produc- 
ing chamber  D,  where  punk  was  heated 
just  sufficiently  to  cause  partial  combus- 
tion. The,  flow  of  air  then  passed  thru 
Yz.  and  ,F  direct  to  Ft,  or  thru  V-t  and  G 
a gas  meter,  by  means  of  which  the  vol- 
ume— and  therefore  the  velocity — of  the 
jet  might  be  determined.  A water  mano- 
meter I measured  the  pressure. 

F'ig.  11  shows  how  the  jet  was  ocularily 
examined.  It  is  a well-known  fact  that 
the  dust  particles  in  a room  are  made 
visible  by  a strong  beam  of  sunlight  if 
the  background  is  dark.  The  same  prin- 
ciple is  used  here.  A carbon  arc  illumi- 
nates the  jet,  and  a screen  shades  the  eye 
from  the  arc.  A whistle  W,  or  anj^  suit- 
able source  of  sound  for  the  great  range 
of  pitches  was  used,  either  near  the  jet 
or  sometimes  at  a distance  and  the  sound 
conducted  to  the  jet  by  a tube  S. 

First,  curves  were  plotted  for  different 
jets,  giving  the  relationship  between  pres- 
sures and  velocity,  so  that  in  subsequent 
tests  the  velocity  could  be  found  from 
the  pressure.  Then  a study  was  made  of 
the  jet,  undisturbed  by  sound,  to  find 
the  relation  between  the  height  of  the  jet 
and  the  velocity. 

It  would  appear  from  some  of  the 
graphs,  the  lowest  velocity,  44.5  feet  per 
second,  and  a pitch  of  3,000  gives  the 
greatest  response,  but  the  fact  is  that  this 
action  is  too  slow  to  be  very  efficient  and 
too  unstable  and  sensitive.  About  the 
best  working  characteristics  are : a diam- 
eter between  .035  inch  and  .078  inch,  ve- 
locity between  40  and  70  feet  per  second, 
and  pitches  atty  where  from’  500  up  to 
10,000  depending  on  the  telephone  receiv- 
ers used,  and  the  rest  of  the  circuit. 

For  very  high  pitches  a special  receiver 
was  constructed  of  low  inductance  and 
with  a diafram  about  the  size  of  a quar- 
ter of  a dollar.  This  seemed  to  be  less 
sensitive  to  static  than  lower  pitch  re- 
ceivers. As  high  a freque.nc3^  as  30,000 
C3'cles  has  been  tried  with  some  success, 
with  the  idea  in  mind  of  building  a sys- 
tem to  work  on  a 10.000  meter  wave  with- 
out a detector,  but  this  has  never  been 
thoroly  tested. 

The  writer  has  put  the  sensitive  jet  to 
other  uses,  such  as  that  of  controlling  an 
electrical  toy  by  sounds  with  success. 

It  is  possible  to  adjust  the  jet,  the  po- 
sition of  the  platinum  coil,  and  the  ijitch 
and  construction  of  the  resonator  in  such 
a way  that  the  system  will  respond  to 
but  one  tone,  even  tho  other  loud  noises 
are  present.  On  the  other  hand  it  may 
be  adjusted  so  as  to  respond  to  the  buzz 
of  a fl3' ! 


“POPULAR  ASTRONOMY” 
CORRECTION 

In  the  “Popular  Astronomy”  article, 
page  892  of  the  December  issue,  the  next 
to  the  last  paragraph  contained  the  word 
in  the  final  line,  possibility  instead  of  im- 
possibility. This  paragraph  should  have 
read ; “The  theory  that  the  moon  was 
once  an  integral  part  of  the  earth  has  had 
maii3r  adherents  and  has  been  put  for- 
ward by  many  of  the  world’s  greatest 
scientists,  and  from  the  foregoing  facts 
and  considerations  it  would  seem  that  this 
is  indeed  a physical  impossibility.” 


Professional  Radio  Equipment 
at  Amateur  Prices ! 

TT  TOOK  three  years  to  develop  the  ABC 
^ line  of  Standardized  radio  apparatus.  .Many 
of  the  instruments,  and  all  of  the  small  parts 
are  now  ready  for  the  market.  Automatic 
machines  are  turning  them  out  quicker,  better, 
and  cheaper  than  ever  before.  Send  a nickel 
for  our  advance  booklet.  It  describes  the 
small  parts,  the  ABC  sectional  unit  cabineTs, 
the  variable  condensers,  the  new  mica  grid 
condenser,  the  Vibratone,  Jr.,  etc.  Send  for 
the  booklet  t^-day.  You’ll  find  it  interesting. 


Wireless  Equipment  Co.,  Inc. 


188  Greenwich  Street,  New  York 


KNOBS 

We  have  a,  large  stock  of 
knobs  as  illustrated.  This 
knob  is  made  of  ‘ ’Insulate” 
and  is  1 inch  in  diameter  with 
a ^-inch  threaded  shank.. 

Just  the  thing  for  rotary” 
switches. 

b,  each  15c;  Per  dozen  $1.50 
Shipping  weight,  each  2 ozs.  per  doz.  1 lb. 


OTHER  BARGAINS 

Young  & McCombs  rotary  spark  gap,  shipping  weight  4 lbs.  $16.00 
Young  & McCombs  saw  tooth  rotor,  shipping  weight  1 lb.  $4.60 
De  Forest  variable  condenser,  shipping  weight  2 lbs  special 

price  ...  ...  $6.76 

Skinderviken  transmitter  button,  shipping  weight  4 oz.  . $1.00 

Acme  1,-2  K.  W.  serni-mounted  transformer,  shipping  weight  80 
lbs.  . . . . t22.00 


Send  16c  for  our  big  illustrated  catalogue.  This  amount  may  be 
deducted  on  your  first  order  for  $1.60  or  over.  High  printing  costs 
make  free  distribution  impossible. 


ELECTRICAL  SPECIALTY  CO. 

Dept.  E.  48-60  S.  Front  St.  Dept.  E.  20  N.  9th.  St. 

Columbus,  Obio  Rliiludelphia,  Pa. 


Thirty  Day  Special 

AUDION  CONTROL  PANEL 
Price  $Q.25  Prepaid 

Polished  Fomica  panel  size  4x0}  2 in.  B battery  con- 
trol switch.  Rheostat,  tube  socket,  G binding  post, 
and  Grid  Condensor.  all  metal  parts  polished  nickel 
plated,  use  V.  T.  or  Auditron  bulb. 

One  Step  AmpliSer,  Panel  size  4x'6J^  in.  ^3 
Price  $12.50  Prepaid. 

Two  step  Amplifier,  double  filament  controls.  Panel 
size  63^x8  in.  Price  $22.50  Prepaid. 

Send  for  complete  literature;  it*s  free 

KEYSTONE  RADIO  COMPANY 

MANUFACTURERS 

Drawer  307  Greenville,  Pa* 


Loose'  Couplers 

Corobinatien  Loote  Coup* 
Icr  Part*  and  aceeaaoriaa* 

Send  3c  stamp  for  lit. 
erature  which  is  sur^ 
to  interest  you. 


J.  F.  ARNOLD 


2082  Lexington  Av.  N.T. 
Established  1910 


DA|k|fO  Clean,  authoritative  books 
WvA  DQvnS  on  Sexology  for  those  married 
or  contemplating  marriage.  Catalogue  free. 

UNITED  SALES  CO.,  SPRINGFIELD,  ILL. 
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Unless  you  see  the  name  “Bayer” 
on  tablets,  you  are  not  getting  gen- 
uine Aspirin  prescribed  by  physi- 
cians for  21  years  and  proved  safe 
by  millions.  Always  say  “Bayer,” 

Aspirin  is  the  trade  mark  of  Bayer  Ma  'u- 
facture  of  Monoaceticacldester  of  Salicylicacid. 


Perfect  hearing  is  now  being  re- 
stored in  every  condition  of  deaf- 
ness or  defective  hearing  from 
causes  such  as  Catarrhal  Deaf- 
ness, Relaxed  or  Sunken  Drums, 
Thickened  Drums,  Roaring  and 
Hissing  Sounds,  Perforated, 
Wholly  or  Partially  Destroyed 
Drums, Discharge  from  Ears,  etc. 

Wilson  Cotanion-Sense  Ear  Drums 

'’LittleuiVj(retess  Phones  for  the  Ears"  require  no 
medicine' but  e(fectively  replace  what  is  lacking  or 
defective,  in  the  natural  ear  drums.  They  are  simple 
device,  which  the  wearer  easily  fits  into  the  ears 
wherethey  ate  invi^ble.  Soft',  safe  and  comfortable. 

Write  today  for’our  168jjage  FREE  book  on  DEAF- 
NESS, giving  youfull  particulars  and  testimonials. 

WILSON  EAR  DRUM  CO..  Incorporated 
452  Inter-Sduthem  Bldg.  LOUISVILLE,  KY. 


Don’t  Wear  a Truss 


We  Guarantee 

Your  Comfort 

with  every  Brooks'  Appliance. 
New  discovery.  Wonderful.  No 
obnoxious  springs  or  pads 
Automatic  Air  Cushions.  Binds 
and  draws  the  broken  parts 
together  as  you  would  a broken 
limb.  No  salv^.  No  plasters. 
No  lies.  Durable,  cheap.  Sent  on 
trial  to  prove  it.  Full  information 
and  booklet  free. 

C.  E.  BROOKS 

203D  State  St.  Marshall,  Mich. 


Free 

Fifteen  glorious  minutes  on  Pandiculator  better  than 
two  hours  in  gymnasium.  Refreshes,  rejuvenates;  frees 
impinged,  irrita.ted  nerves;  corrects  contracted  muscles, 
spine  ligaments;  relieves  congestion,  improves  circulation' 
and  body  drainage.  Doctors  recommend  it.  "No  'elec-' 
tricity,  no  discomfort;  delightfully  restful.  Write  now. 

PANDICULATOR  cb„  332  Advance  Bldg.,  Cleveland,  Ohio 


“FIBRE-UTE”  UMBS%231^ 

Easy  Payments — Do  Nature's  Work.  AGENTS  WANTED 
who  wear  leg. , Good  Pay.  FREE  Fibre  Sample. 

Descrijbe  Stump  to 

WORMAN  Co:,  252-D  HENNEPINrM^nneapotls.  MinD. 
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is  the  tool  of  numberless  fraudulent  prac- 
titioners, the  motion  of  the  hand  is  so  slight 
in  its  operation  that. there  is  room  for  a 
possibility  of  honesty  oh  the  part  of  a self- 
deceived  practitioner  or  believer. 

In  all  scientific  work,  the  object  is  to 
remove  experiments  from  extraneous  ef- 
fects. But  here,  to  detect  distant  objects, 
the  crudest  imaginable  appliance  is  used— 
one  absolutely  subject  to  human  control 
and  which  it  is  practically  impossible  for 
anyone  to  abstract  from  such  control,  no 
matter  how  carefully  or  steadily  he  may 
attempt  to  hold  it.  It  is  absolutely  un- 
worthy of  all  scientific  consideration.  It 
is  of  purely  psychical  interest  as  a study 
in  deception — both  that  of  the  observers, 
and  in  some  cases  of  the  operator  himself. 

There  is  any  quantity  of  literature  on  the 
subject.  In  going  hack  SOO  years  to 
Agricola’s  “De  Re  Metallica,”  a book  pub- 
lished in  Latin  in  the  16th  Century,  we  find 
several  pages  dedicated  to  the  divining  rod 
in  which  the  author,  whose  German  name 
was  Georg  Bauer,  and  who  is  known  as 
Agricola,  takes  a very  moderate  view,  be- 
ing apparently  afraid  to  say  it  is  absurd  and 
worthless,  but  advises  people  to  use  the 
regular  methods  of  detecting  ores,  rather 
than  attempt  to  exploit  this  instrument. 

We  reproduce  the  interesting  wood  cut 
from  the  old  book  showing  the  use  of  the 
rod  in  those  days.  One  critic  suggests  that 
‘‘there  may  be  an  element  of  sarcasm  in 
the  illustration,”  where  some  of  the  miners 
are  extracting  ore  without  waiting  for  the 
“dowser”  to  direct  them. 


Fig.  3.  Lead  Pencil  and  Paper  Index  to 
Illustrate  the  Principle  of  the  Divining  Rod. 


Fig.  4.  The  Experiment  of  Fig.  3,  Using 
a Wire  or  Steel  Knitting  Needle,  Instead 
of  a Pencil. 


Fig.  5.  Bent  Wire  to  Illustrate  the  Principle 
of  the  Divining  Rod. 


Name 


Age Occupation  .... 

Street  

City State, 


Have  you  prized  your  own  boily  as  your  most 
precious  possession?  Have  you  kept  it  clean, 
externally  and  internally?  Have  you  kept  it  free 
from  taint?  Have  you  a physique  you  can  be 
proud  of — a body  you  don't  hesitate  to  reveal  to 
your  fellawmen  in  t!ie  shower  or  swimming  pool 
or  club  dressing  room? 

You  may  be  one  of  thousands  of  men  who  are 
leading  wretched  lives— tainted,  diseased,  wholly 
unfit  lor  the  strenuous  tasks  confronting  you. 

Slipping:  Back — To  the  Old  Habits 

Instead  of  being  in  the  pink  of  condition  as 
young  and  middle-aged  men  ought  to  be  you  may 
be  one  of  those  whose  dissipations  and  excesses 
have  weakened  you  so'  that  you  are  degenerating, 
slipping  bade  into  your  old, 
wicked  habits  again  and  have 
become  a wietchecl  human 
being,  shunning  society  and 
being  shunned — getting  old 
long  before  your  time — slink- 
ing through  life,  dejected, 
discouraged,  diseased,  hope- 

Call  a Halt  Now 

If  you  aie  one  of  these  vic- 
tims, let  me  caution  you  to 
call  a halt  to  tliis  slow  sui- 
cide. Don't  delude  yourself 
with  the  Ira'nsient  relief  drugs 
and  dope  give  you.  Day  by 
day  you  will  slip  farther  and 
farther  into  the  cha.siLi  from 
which  there  will  ke  less  and 
less  hope  of  rescue. 

LET  STKONGFORTISM 
Be  a Big  Brother  to  You 

Through  my  scientific  method 
I extend  a helping  liand  to 
all  who  are  in  the  frightful 
grip  of  disease,  drugs  and 
dope,  Strongfortism  reclaims 
human  wreckage.  If  you  feel 
down  and  out.  it  will  brace 
you  up,  fill  you  with  renewed 
life  and  energy,  put  pep  into 
you  and  restore  your  con- 
fidence and  manhood.  It  is 
not  an  ordinary  physical  cul- 
I lOMiTf  course  that  I give  you, 

unique  system  of  in- 
STRONGFORT  dividual  assistance,  which 
« 4.  <1  permanent  health  to 

ur.  bargent,  of  anyone  who  follows  my  simple 

Halyard,  declared  directions.  I give  you  per- 
tnat  Strongfort  IS  sonal  attention,  pointing  out 
unquestionably  the  to  you  the  surest,  spee<liest 
finest  specimen  of  way  of  recovering.  No  one 
physical  develop*  need  know  you  are  follo\ving 
ment  ever  seen.  my  methods — all  your  friends 
will  be  astonished  at  the  im- 
provement that  has  come  over  you  immediately 
after  you  begin  following  my  instructions. 

Send  for  my  Free  Book — 

“PROMOTION  AND  CONSERVATION  OF 
|HEALTH,  STRENGTH  AND  MENTAL  EN- 
ERGY” Is  a short  cut  to  a fuller,  freer,  glacklcr 
ami  healthier  life.  Send  a 10c  piece  for  postage 
and  read  this  wonderful  book. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 

Dept.  231  Newark,  N.  J. 

FREE  CONSULTATION  COUPON 

Absolutely  Confidential 
Mr.  Lionel  Strongfort, 

Dept.  231,  Newark,  N.  J.  Personal. 

Please  send  me  your  book  “PBOIMOTION  AND 
CONSEltVA'HON  OF  HEALTH,  STRENGTH 
AND  MENT.-VL  ENERGY,”  for  postage  of  which 
I enclose  a 10c  piece. 

Send  me  special  information  on  subjects  marked 
X below,  without  in  any  way  obligating  me. 


. .Colds 
. .Catarrh 
..Hay  Fever 
. .Asthma 
. . Obesity 
. .Headache 
. .Tliinness 
. .Rupture 
. .Lumbago 
. .Neuritis 
. .Neuralgia 
..Flat  Chest 
. .Deformity 
(Describe) 
. .Insomnia 
..Vital  Deple- 
tion 

. .Youthful 
Errors 

..Short  Wind 
..Flat  Feet 


. . Stomach 
Disorders 
. . C/onstipation 
. .Biliousness 
..Torpid  Liver 
. .Indigestion 
. .Nervousness 


. .Despondency 
..Skin  Disorders 
..Impotency  i 
..Great  Strength 
..Palling  Hair 
. . Weak  Eyes  ^ 
.Pimples 


..Poor  Memory  ..Blackheads 
..Rheumatism  ..Round  Shoul- 


. .Gastritis 
. . Heart  Weak- 
ness 

..Poor  Circu- 
lation 
. .Increased 
Height 
. .Successful 
Marriage 
..Easy  Child- 
birth 

. .Drug  Addicts 


der 

. .Lung  Troubles ' 
. .Female-  Dis- 
orders ; 

..Weak  Back 
..Muscular  De- 
velopment 
..Advanced  . 

Course  I 

. .Healthy 
Children 
. .Manhood 
Restored 


Here  mention  other  subjects  not  listed  above: 


"I  believe  that  the  care  of  the  body 
is  a sacred  responsibility — the  first  \ 
we  accept  and  the  last  we  lay  down.” 

— Lionel  Strongfort 


Physical  Weakness 
Is  A ‘CRIME 
—Are  You  Guilty? 


Newest  Ideas  in  De  Forest 

Unit  System  Receiving  Apparatus 


Improved  Type  Sayville  Rotary  Gap 

Embodies  the  latest  and  best  features  in  Spark  Gap  Construction 

Our  New  Type  Sayville  Rotary  Gap  is.  we  believe,  far  in  advance  of  any  rotary  s:ap  on  the  market 
within  a range  even  of  twice  the  i>rice.  It  is  the  final  development  of  many  ditierent  types  made 
in  our  experimental  Radio  Laboratory.  It  fulfills  every  reciuirement  of  the  ideal  rotary  gap.  It  is 
neat  and  attractive  in  appearance  ; simple  an<l  durable  in  construction  : possesses  a wonderful  motor  : 
has  a cast  aluminum  rotary  wheel,  beautifully  polished;  every  part  is  in  perfect  alignment;  there  is 
no  wobbling  of  the  rotor;  produces  and  maintains  a clear  and  jmre  500-cycle  note;  is  instantaneous 
in  action;  permits  of  no  dragging  of  the  spark;  has  contacts  of  tempered  flat  copper  of  pi'oper 
length  and  width,  easily  and  (juickly  removable,  and  inexpensively  renewable;  the  stationary  ^07  CO 
contacts  are  adjustable  to  any  length 

THE  WILLIAM  B.  DUCK  COMPANY,  230-232  Superior  Street,  TOLEDO,  OHIO 
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The  Greatest  Radio  Catalog  in  the  World  — The  Universal  Verdict  of  Tens  of  Thousands  of  Radio  Amateurs 

DUCK’S  No.  14  BIG  200  PAGE  WIRELESS  CATALOG 

A Veritable  Treasure  House  of  Everything  Worth  While  and  Dependable  in  Radio.  The  largest,  most  comprehensive,  artistic  and  educational  wireless 
catalog  published.  The  Beacon  Light  to  guide  you  right  in  the  selection  of  your  radio  purchases,  and  at  prices  that  will 
command  your  attention.  Every  instrument  guaranteed  with  privilege  of  return  if  not  satisfied. 


Mail12c 


in  stamps  or  coin  (not  sent  otherwise),  which  amount  you  are 
privileged  to  deduct  on  first  dollar  purchase.  Eevised  price  list 
to  first  edition  of  catalog,  with  prevailing  prices,  mailed  on  request 


Announcing  Permanent  Reductions  on  3 of  our  most  popular  Radio  Instruments 

The  demand  last  month  for  our  Navy  Type,  Arlington,  and  No.  7721  Receiving  Transformers 
at  the  greatly  reduced  prices  convinced  us  that  with  large  quantity  production,  because  of  the 
exceedingly  attractive  prices  on  these  instruments,  >ve  can  continue  to  maintain  these  low 
prices.  We  therefore  announce  the  following  permanent  reductions  on  these  instruments. 
Model  5BB  Navy  Typo  Receiving  Transformer,  Former  Price  $27.50.  NEW  PRICE  $2  1.95 

No.  1091  Improved  Type  Arlington  Receiving  Transformer.  Regular  Price  $15.00.  NEW  PRICE  $|  1,95 
No,  7721  Receiving  Transformer,  Regular  Price,  $9.00.  NEW  PRICE  $7.50 
Semi  your  order  immediately  for  your  choice  of  these  popular  insinimcnis  r ‘ 


A]  )VANTAGES  of  tlie  Unit  System  include  extreme 
. economy  due  to  the  simplicity  and  interchange- 
ability  of  the  units;  convenience  in  arranging  circuits  to 
the  individual  need;  and  greater  operating  efficiency 
due  to  the  engineering  design  and  cjualit}'  of  the  instru- 
ments.. The  Unit  Sets  shown  here  area  few  e.xamples. 


Six  Panel  Unit  Set 


DE  FOREST  RADIO  TEL.  AND  TEL.  CO. 

IVIanufactiirers  and  Inventors  of  HigH-Grade  Radio  Apparatus 
1415  Sedgwick  Avenue,  New  York,  N.  Y. 

LEE  DE  FOREST,  Inc.,  Western  Distributors 
351  Third  Street,  San  Francisco 


Comprising  a combined 
Tuner  and  Detector  to  re- 
ceive all  local  stations  and 
practically  an>'  large  statioi; 
in  the  world.  I'A  erything 
necessary  for  the  operation 
of  the  set,  including  dclcclor 
lube,  “ B ” battery,  bead 
pilones  and  a set  of  u coils, 
can  be  had  for  .$75.00  com 
plete.  (I’urcliaser  to  fur 
nish  panel  board  and  “A” 
battery.)  'I'his  set  will  give 

greater  satijaction  than  any  out 
lit  at  anywhere  near  this  price 
Expansion  possibilities  unlimited 


Com])rising  the  original  six  panels,  with  cither  of  the 
additional  three  panels  included  in  the  Nine  Panel 
Set,  and  also  two  additional  steps  of  amplification. 
Thus  for  a total  of  about  $134. .50,  or  $140.10,  a full 
Fifteen  Panel  Set  that  will  outdo  any  other  receiving 
apparatus  may  be  had. 


Improved  Arlington  Receiving  Transformers,  Regular  Price  $15.00  New  Price,  Only  $11.95 

The  secondary  on  our  new  tyiie  Arlington  is  divided  into 
three  section.'^,  with  two  dead  end  switches,  eliminating  dead 
end  effect  and  harmonics  and  giving  greater  selectivity.  The 
end  support  is  similar  to  that  on  our  Navy, 
permitting  a looser  coupling.  The  base  and 
primary  end  jiieces  have  a spline  to  prevent 
warping  or  damage  in  transit.  This  feature 
is  also  on  our  Navy.  It  is 
a beautifully  finished  in- 
strument. 


Nine  Panel  Unit  Set 


Comprising  the  same  six  panels  shown 
above,  and  eitlier  three  adtlilional  panels 
to  give  one  step  of  amplification,  or 
three  panels  to  increase  the'  efficiency  of 
the  original  six.  'Phe  former  will  .add 
about  ,$23.70  to  the  cost  of  the  original 
six;  the  latter  about  $12.10. 
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motion,  and  this  will  be  greatly  reduced 
iiii  its  effects  l)y  the  distance  intervening 
between  the  bearings.  If  one  ship  is  ris- 
ing on  the  sea  and  the  other  descending, 
the  1,500  foot  length  of  chord  of  the  truss 
w^ll.  make  the  inclination  imparted  to  the 
idatform  very  slight. 

great  central  crane  is  provided  for 
handling  goods,  and  of  course  special 
docks  for  giving  access  to  the  great  struc- 
ture will'  be  provided. 

Electricity  is  supposed  to  Ite  applied  in 
the  riiost  advanced  way.  A verj^  power- 
ful electric  power  station  is  to  supply  elec- 
tric light  for  the  city  and  to  drive  the 
motors  of  the  four  ships,  as  well  as  to 
take  care  of  the  steering,  i'he  ships,  it 
is  ■ specified,  are  to  have  twin  screws. 
Nothing  is  said  about  the  effect  of  the 
wind  on  such  a structure,  but  it  is  evi- 
dent that  it  will  be  very  great,  and  how 
far  it  may  affect  the  operation  is  a mat- 
ter of  surmise. 


t Mew  De’F&ce  § 

I Ss^^es  IFtiael  ! 


By  HAROLD  A.  MOORE 


(Continued  from  page  1078) 


tank,  the  action  being  perfectly  compar- 
able to  that  of  the  ordinary  ball  cock  used 
on  tanks  in  the  houses. 


The  cock  regulated  by  the  float  is  sta- 
tioned on  a by-pass  and  the  thru-line  of 
pipe  parallel  to  the  by-pass,  contains  a sup- 
ply cock  which  can  be  opened  or  shut  by 
hand,  so  as  to  permit  of  hand  regulation. 

That  is  all  that  is  to  be  said  about  the 
apparatus,  which  is  simplicity  in  itself.  It 
ispclaimed  that  by  its  accurate  regulation, 
extraordinary  results  in  the  waj'  of  effi- 
ciency, are  obtained.;  that  evolution  of  ob- 
noxious gases  is  prevented ; and  that 
metal  laden  vapors  of  great  value  are 
saved  in  the  condensing  chambers,  pre- 
sumably by  the  prevention  of  too  strong 
a draft. 

Recently,  Mr.  J.  O.  Anderson,  the  in- 
ventor of  the  new  draft  regulating  device, 
has,  according  to  reliable  authority,  suc- 
cessfully demonstrated  the  adaptability  of 
hjs  device  for  use  in  plants  that  generate 
steam  for  power  purposes.  On  a cannery 
in  Puyallup,  Washington,  he.  has  erected 
one  of  his  regulators  and  has  produced 
results  that  are  said  to  be  radical  im- 
provements in  combustion  methods.  The 
firm  which  allowed  him  to  demonstrate 
was  installing  three  new  boilers  and  fire- 
boxes to  Take  care  of  increased  demands 
rriade  upoii  their  power  plant.  One  of 
these  boilers  had  been  installed  under  Mr. 
Anderson’s  direction,  with  combustion 
chambers  and  stack  built  according  to  his 
specifications,  and  upon  its  completion  he 
pf^vajl.ed  upon  them  to  allow  him  to  pro- 
ceed with  his  demonstrations  from  that 
point. , Tie  installed  his  draft  regulator 
and  fired  up  the  boilers. 

’‘The  first  day  he  produced  the  full  capa- 
city of  the  boiler  in  steam  with  but  40 
per- cent  of  the  fuel  that  the  firm  had 
expected  to  use.  Experiments  were  made 
with  crude  oil,  wood  and  coal  as  fuels, 
and  with  all  the  same  satisfactory  results 
were  obtained.  After  five  days,  with  minor 
adjustments,  he  was  able  to  effect  a saving 
in' fuel  of  over  80  per  cent,  and  was  pro- 
ducing almost  as  much  steam  as  the  three 
boilers  would  have  generated  under  or- 
; dihaTy-rctretmstarfe^py  ^ . 


Cost 

Accounting 

New  Post-Graduate  Course  NOW  READY 


A really  remarkable  devel- 
opment in  extension  acconnt- 
ing  instrnction — the  creation 
of  master  accountants  and  in- 
dustrial engineers.  Absolutely 
new  in  both  material  and 
method. 

Comprises  30  loose-leaf  lessons 
supplemented  by  numerous  charts 
and  graphs.  Every  student  under  the 
personal  instruction  of  nationally 
known  specialists. 

This  course  is  open  to  any  ac- 
countant whose  broad  experience  and 


advanced  standing  qualify  him  to  take 
up  the  work  without  preliminary  in- 
struction as  well  as  to  any  graduate 
of  our  90-lesson  course  in  advanced 
accounting. 

Cost  Accounting  Booklet 
Sent  Free 

In  order  to  give  you  a thorough 
comprehension  of  our  new  method 
of  instruction,  we  want  to  send  you, 
free  of  charge,  an  instructive  booklet 
on  Cost  Accounting,  containing  an 
organization  chart  and  an  interesting 
e.xplanation  of  the  “Organization  in 
Balance.”  .Address 


International  Accountants  Society,  Inc. 

“The  Professional  School  of  Accounting” 

2626  South  Michigan  Avenue,  Chicago,  Illinois 


International  Accountants  Society,  Inc.,  Dept.  221,  2626  S.  Michigan  Ave.,  Chicago,  111. 

Gentlemen:  I am  interested  in  your  advanced  accounting  courses.  Please  send  me  complete 
information  on  subjects  checked. 

nCOST  ACCOUNTING  AND  SYSTEMATIZING  DCredits  and  Credit  Admiiiis- 

r-rr  r>  A r'rvo/NhT.cr  nGeneral  Accounting;  Preparatory  tration 

■ • '“O  * S fQj.  Post-Graduate  (,'ourse  ninternal  (Executive)  Auditing 

nincome  Tax  nExternal  (Public)  Auditing  OApplied  Business  Statistics 


Name Street  Address 

City  State Age? Position? 

Education? Any  practical  experience? 

Ever  studied  accounting? Where  and  how  much? 


PHONOGRAPH 


TREMENDOUS  SAVING  IN  COST 

You  don’t  need  to  be  a cabinet  maker. 
We  have  made  it  an  easy  and  pleasant 
job  with 

Our  Simplified  Plans 

motor,  ready-built  horn,  cabinet  pieces 
parts  complete.  You  do  the  as- 
ng,’  6 models  to  choose  from.  A few  hours 
and  you  will  have  as  fine  a type  of  phono- 
as  any  produced,  and  at  a price  away 
what  you  would  pay  in  a store. 

THE  SAVINGS  IN  YOUR  POCKET 

Machines  play  all  records,  have  a wonderful  tonal  quality, 
excelled  by  none.  No  need  now  for  any  family  to  be  with- 
out a phonograph  because  of  the  cost.  THE  MAKAFONE 
solves  the  problem.  BUILD  IT  YOURSELF  AT  LESS 
THAN  ONE-FOURTH  REGULAR  COST,  but  equal  to  the 
high-priced  cabinet  machines.  Free  Records  with  each  out- 
fit. SEND  TODAY  FOR  FREE  CATALOG  and  full  par- 
ticulars of  our  wonderful  offer.  Many  a manufacturer  got 
his  start  in  this  way.  Why  not  you?  Build  machines  and 
sell  lo  your  friends. 

nts  Attention 


Age 


Send  Coupon,  Now — Today 


MODERN  PHONOGRAPH  SUPPLY  CO. 

Bldg.,  313  So.  Clinton  Street,  Chicago. 


//f^iemachinesfromour 
plans  at  a profit  of  S50  to  S75  each.  Others  are  selling  two  and 
three  a week.  Here  is  your  opportunity  to  make  big  money 
and  become  independent.  Pleasant  and  profitable  work. 


Modern  Phonograph  Supply  Co. 

510  Springer  Bldg. 

313  So.  Clinton  St.,  Chicago,  III. 

Gentlemen:  Please  send  me  full  particulars 
of  your  Makafone  proposition,  without 
obligation  to  me. 


Name 

Address State  . , . 
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Be  sure  it’s  a Real 
Paragon  —Look  for 
the  phrase^  Type  R. 
A'.  TEN»  engraved  in 
the  bakelite  panel. 


Licenced  under  Armelrong  and  Marconi  Patenli 


If4t  rWf  an  R.  A.  Ten— it  zWf  a Paragon 


Peatiu'eS  of  ^he  genuine  - ^ 

Paragon  R.  A.  TEN 

{Reg.  U.  S.  J‘uL  Office) 

Amplifying  Short  Wave  Receiver 

Wave  length,  ioo  to  1,000  meters. 
Amplification  100  times. 

No  dead  end  losses  whatever. 

Vernier  attachments  on  controls. 
Guaranteed  for  Iwo  years. 

Price  Eighty-Five  Dollars. 


This  Advertiseinent  is  published  more  for" your  protec- 
tion than  for  ours.'  Only  recehtly;  severalTetters  have 
come  in  from  radio  men,  who  bought  imitation 
Paragons,  and  were  tremendously  disappointed. 

YOU  can  tell  the  genuine  by  looking  for  the  full  name 
on  the  panel.  The  complete  name  is  copyrighted,  and  the 
use  of  “Paragon”  on  any  other  instrument  is  therefore 
illegal,  as  well  as  unfair  and  deceptive. 

Be  sure  to  get  a Paragon — a real  Paragon — and  prove 
for  yourself  that  “The  weaker  the  signal,  the  stronger  the 
amplification.” 


Our  word  of  honor  to  von  is  our  guarantre — Let  us  prove  it 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 


J.  DI  BLASl,  Sec.  Sole  Distributors  of  the  Paragon  RA-TEN 

Dept  All.  6 Warren  Street 


J.  STANTLEY,  Treas. 
New  York 


j^Y  MAIL,  or  at  our  store,  you  can  be  sure  of 
accurate,  helpful  servicCo  People  who  thor- 
oughly understand  amateur  radio  will  help  you 
select  your  equipment  from  a stock  which  in- 
cludes every  good  make.  Prices  clearly  reflect 
the  savings  of  low  rent  and  expense. 

Have  -you  seen  the  new  FADA  Audion  Control 
Panel,  with  the  automatic  filiament  control?  We 
have  a complete  assortment  of  these  splendid 
cabinets.  Price  .$17.50. 

Special  Clearance:  Small  lot  of  D.  C.  Volt 
meters.  500  to  600  volts.  Brand  new,  splendid 
quality,  we  ran  across  the  lot  at  a bargain.  Price 
$14.  Fully  guaranteed.  Send  your  order  promptly. 

New  84-page  catalogue  just  out. 

Send  10c.  for  your  copy.  , 

American  Electro  Technical  Appliance  Co. 

235  Fulton  St.  Dept.  E.  S.  New  York. 


ACME 

AMPLIFYING 

TRANSFORMER 

$5.00 

The  Heart  of  Any  Amplifier. 
Can’t  Be  Beat. 

Carried  in  Stock  by  Leading  Dealers. 

Write  for  Bulletins. 

Acme  Apparatus  Company 


28  WINDSOR  STREET 
CAMBRIDGE  39,  MASS. 


IJX^^ARK'S 

IOlSCHOCA 


Ofl'ers  a thorough  course  in  all  branches  of  wireless 
telegi-aphy.  lladiO’  Operators  earn  at  the  start  $125.00 
per  month,  ami  first-class  hoard,  etc.,  free. 

Our  school  prepares  you  for  your  lit^ense  in  three  to 
four  months.  Positions  guaranteed  to  first-grade 
licensed  operators. 

Day  and  Evening  Classes 

8 State  Street,  New  York,  N.Y. 

Phone,  Bowling  Green  8079 
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membranes,  thru  the  action  of  x-ray  fluid. 
Also  the  auricle  of  the  ear  is,  due  to  its 
tissue  structure,  transparent,  but  visible 
in  detail. 

Another  cut,  half  body  part  of  foetus, 
shows  the  ribs  parti}  developed  and 
partly  composed  of  cartilage.  It  also 
shows  the  tissue,  the  thickness  of  which 
may  be  seen  above  the  spinal  column. 

The  second  cut,  arm  and  hand  of  aijice-- 
tus,  is  characteristic  of  the  power  -of  the , 
fluid.  Here  we  have  the  developed,  hones, 
as  well  as  the  undeveloped  'Ones.  ■ The 
picture  shows  the  ossification  of  the  bones 
remarkably  well.  The  ulna  and  radius 
not  developed  to  the  full  degree  are 
plainly  visible. 

The  photographs  of  the  specimen  have 
lost  very  much  in  detail  and  appearance, 
as  the  specimens  were  preserved  in  or- 
dinary -glass  vessels  which  caused  a dis- 
tortion of  light  in  photographing,  hut  the 
pictures  may  give  a good  idea  as  to  the 
value  of  the  fluid  in  the  study  of  anatomy. 

The  reproduction  demonstrates  that  the 
transparent  specimen  slioivs  all  parts  of 
the  inside  body,  which  parts  niay  , differ 
in  the  index  of  refraction  materially  from 
the  tissues. 

In  order  to  produce  specimens  which 
show  inside  parts,  as  bones,  or  the  more 
plastic  arteries,  the  bones  may  be  stained 
or  the  blood  vessels  filled  with  colored 
substance.  For  instance,  instructive  prep- 
arations may  be  obtained  by  injecting  into 
the  blood  vessels  colored  fluid  for  the 
demonstrating  of  the  vascular  system  and 
the  specimen  may  then  be  immersed  and 
preserved  in  the  x-ray  fluid. 

The  study  of  the  structure  of  the  veg- 
etable texture  shows  some  remarkable 
and  interesting  details  when  penetrated  by 
the  x-ray  fluid.  Wood  one-half  inch,  in 
thickness  acquires  sneJ'  a transparency  that 
print  can  be  read  thru  the  board.  But  the 
wood  has  not  lost  the  detail  of  its  struc- 
ture at  all,  and  is  preserved  unharmed. 

Leaves  and  flowers  are  very  easil}-  pre- 
pared and  give  a unique  picture  entirely 
clear  to  look  thru,  except  that  the  veins 
stand  out  very  prominently. 

Taking  into  consideration  the  work  ac- 
complished with  the  x-ray  fluid,  it  can  be 
said  that  it  will  be  a valuable  help  for  the 
student  and  layman  for  the  study  of  anat- 
onu',  as  well  as  for  the  botanist. 

Rare  specimens  can  be  preserved  in  the 
natural  state  indefinitely,  eliminating  wax 
preparations  to  a large  extent. 

Flere  a student  ma}^  handle  the  glass 
vessel  containing  the  prepared  specimen, 
may  observe  the  interesting  features  of 
the  object  without  being  handicapt  in  his 
imagination,  as  he  would  be  in  the  case  of 
a wax  preparation.  Every  part  of  the 
specimen  is  visible  in  the  glass  vessel  and 
tissue  and  underlying  parts  may  be  seen 
clearly  in  their  original  form.  No  parts 
need  to  be  touched  or  dissected  and 
knowledge  may  be  obtained  in  a more 
sanitary  form  and  more  thoroly  than  by 
the  old  method. 


BUYING  RECORDS  BY 
TELEPHONE 

Numbers  of  people  have  already  written 
the  manager  of  this  new  department  tell- 
ing him  how  much  pleasure  it  has  given 
them  to  hear  new  records  over  the  tele- 
phone so  that  they  might  order  them  with- 
out further  trouble.  Needless  to  say,  the 
sales  in  this  department  have  greatly  in- 
creased since  the  plan  is  in  use. 
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ACHROMATIC  TELESCOPE  MADE  tTPOH  NEW  SCIENTIFIC  PRINCIPLES. 

Positively  such  a good  Telescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  are 
made  by  one  of  the  largest  manufacturers  of  telescopes  fn  America;  we  control  entire  production* 
measure  closed  8 inches  and  open  over  feet  m 4 sections;  They  are  nicely  brass  bound  with 
scientifically  ground  lenses.  Guaranteed  by  the  maker.  Every  sojourner  In  the  country  or  at  the 
seaside  resorts  should  certainly  secure  one  of  these  instruments,  and  no  farmer  should  be  without 
one.  The  scenery  just  now  is  beautiful.  A Telescope  will  aid  you  in  taking  views.  Objects  are 
brought  to  view  with  astonishing  clearness  Sent  by  mail  or  express,  safely  packed  prepaid  for 
only  99  cents.  Our  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  This  is  a grand  offer 
and  you  should  not  miss  it.  We  warrant  each  telescope  just  as  Represented  or  money  refunded 
Send  99  cents  today.  To  dealers  6 for  Four  Dollars. 

EASTERN  NOVELTY  CO.,  DEPT.  67,  172  E.  93d  STREET,  NEW  YORK. 


Draftsman  s Complete 


Everything  used  by  expert  draftsmen  g^iven  you  absol^utely 
free.  Outfit  includes  “professional’ ’complete  set  of  fine  draw- 
ing instruments  in  velvet  lined  case,  drawing  board,  T square, 
two  triangles,  protractor,  universal  curve,  trianSTular  standard 
scale,  water-proof  ioi(,  pens,  pencils  and  all  accessories. 

Easy  to  Learn  at  Home 

from  Largest  School  of  Its  Kind  in  the  World 

The  Coyne  Home  Study  course  ^arantees  to  train 
you.  The  Coyne  Trade  and  Engineering  Schools  is 
the  largest  institution  of  its  kind  in  the  world. 
Students  come  from  aU  over  the  world  to  get  Coyne 
training  because  of  the  Coyne  schools'  long  estab- 
lished, tremendous  reputation.  Coyne  originated  the 
“Learn  by  Doing**  method  now  endorsed  by  educators 
everywhere.  Write  for  the  Coyne  free  book.  Some 
Coyne  students  took  good  positions  3 months 
before  their  course  was  finished. 

Send  for  FREE  Book 

Mail  this  coupon  for  our  interesting  book,  “Drafting 
the  Foundation  of  Industry,**  sent  you  free.  It 
shows  you  how  to  become  a draftsman  in  the  quick- 
est and  easiest  way.  It’s  absolutely  free,  no  obli- 
gation. Send  the  coupon  now. 

C!  TT7 

IHOME  STUDV  DEPTlf^ 

* JC 

TRADE  & ENGINEERING  SCHOOLS 

Largest  Institution  of  Its  Kind  In  the  World 

39-51  EastlIlinoi8St..Dept.1252»  Chicago  HI* 


FREE 

Draftsmen  Make  $225.00 
to  $500.00  a month 

There  is  a tremendous  demand  for  trained  draftsmen. 
Draftsmen  get  good  pay  from  the  very  start  and  can 
work  up  $500  a month  and  more.  You  can  travel 
and  work  in  any  business  in  any  part  of  the  country 
you  please.  Coyne  training  makes  everything  easy. 
Cosme  student  L.  T.  Dubendorf  writes:  “Immediately  after 
completing  Coyne  course  I went  to  work  for  Armour  & Co. 
Work  was  easy  for  me.  Five  months  later  I accepted  a posi- 
tion in  New  York  at  a large  increase  in  salary. ' ’ 


Coyne  Trade  and  Engineering  Schools, 

Dept. 1252  39-51  E.  Illinois  St.,  Chicago,  111. 

Dear  Sirs:  Please  send  me,  absolutely  free,  without 
obligation,  your  book,  “Drafting  the  Foundation  of 
Industry,**  also  full  information  about  the  Coyne 
Home  Study  Course  in  Drafting. 


Name. 


Addrees 


.Stats. 


€fopvrisht  1920 


VOU  may  have  any  instrument  with  complete  musical 
•I  outfit,  for  a week*s  free  trial  at  home.  No  obliga- 
tion. Return  it  at  our  expense  after  trial  if  you  wish. 
Outfit  includes  velvet  lined  case,  self  instructor,  musie 
end  all  accessories  at  factory  cost.  A tremendous  saving. 

Convenient  Monthly  Payments 

A few  cents  a day  wiU  pay  for  instrument  end  outfit 
if  you  decide  to  keep  it.  Wurlitzer  instruments  ora 
known  all  over  the  world  for  artistic  quality. 

Send  Coupon  for  Beautiful  New  Catalog 

Every  instrument  known  fllustrated  with  price,  easy 
terms  and  tree  trial  blank.  Catalog  absolutely  free. 
No  obligation.  Send  this  coupon  now. 

I The  Rudolph  Wurlitzer  Co.,  Dept.  1 2S2 
I 117  Ei.  4th  St. , Cincinnati.  O.— 329  S. Wabash  Ave„  Chicago 
I 120  W.  42nd  St..  Now  York.  N.Y. 

I Send  me  year  new  catalog  fllaetrated  In  color  with  fall  de- 
' tails  of  Woriitzer  Complete  Outfita  and  free  trial  and  easy 
I payment  offer. 

: Name  — — 

i Address ..... 


<Sfale  instrwnsnt  you  are  eveeiattv  interested  tn.) 
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will  be  stimulated  as  near  to  the  muscle 
as  possible,  and  secondly,  when  the  nerve 
is  stimulated  as  far  away  from  the  muscle 
as  possible. 

The  distance  between  the  two  bare  wire 
electrodes  is  now  carefully  measured.  A 
record  is  then  made  with  a tuning  fork 
giving  exactly  250  vibrations  per  second 
and  which  has  mounted  on  one  prong  a 
fine  wire.  It  will  be  seen  therefore,  that 
between  each  two  adjacent  points  of  the 
tuning  fork  record  one-250th  of  a second 
has  elapsed  and  from  the  graph  we  also 
see  that  there  is  a certain  latent  period 
between  experiment  one  and  experiment 
two,  the  muscle  having  contracted  more 
i rapidly  in  experiment  one  than  in  number 
two. 

The  difference  in  time  is  then  carefully 
measured,  and  when  compared  with  the 
difference  in  lengths  of  the  nerve,  a defin- 
ite ratio  will  have  been  established.  The 
rate  of  impulses  can  then  be  computed 
, and  the  following  speeds  observed.  In 
\ the  sciatic  nerve  of  a frog  the  speed  of 
I nerve  impulse  transmission  has  been  cal- 
culated as  27  meters  per  second.  In  man 
this  speed  has  been  found  to  be  from  110 
to  140  meters  per  second.  Just  compare 
this  speed  with  that  of  light  or  compare 
this  with  the  speed  of  electricity — three 
hundred  million  meters  per  second. 

It  is  obviously  impossible  for  a nerve 
to  transmit  a sense  of  pain  to  the  brain 
at  the  terrific  speed  at  which  electricity 
travels,  contracting  as  it  does,  every 
’muscle  in  the  body  including  the  involun- 
tary muscles  of  the  heart  and  causing 
this  contraction  to  be  maintained,  at  the 
same  time  rendering  the  individual  uncon- 
scious. 

Dr.  Spitzka  has  definitely  stated  that 
were  he  to  die  in  any  way  whatsoever, 
he  would  prefer  the  electric  chair,  except 
for  the  stigma  attached  to  such  an  ex- 
ecution. “Were  capital  punishment,’’  he 
says,  “properly  handled  in  this  and  other 
states  in  the  Union,  there  would  not  be 
half  as  many  murders  as  are  occurring 
daily.’’ 

A murderer  now,  however,  has  many 
chances  to  get  away  without  paying  the 
penalty.  At  first  he  can  plead  insanity, 
sometimes  a very  ridiculous  plea,  where- 
in the  fact  that  he  swallowed  a pin  when 
an  infant,  has  even  been  brought  up  as 
evidence.  If  adjudged  insane,  he  goes 
to  an  asylum  where  there  is  a reasonable 
chance  of  getting  out.  If  he  is  indicted 
for  murder  in  the  first  degree  and  found 
guilty,  he  may  receive  one  of  two  sen- 
tences, either  life  imprisonment  or  be  sen- 
tenced to  die. 

With  life  imprisonment  he  may  fight 
for  and  obtain  a pardon.  Again,  he  may 
have  the  death  sentence  appealed  to  a 
higher  court.  After  the  appeal  is  granted 
he  has  another  chance;  if  again  adjudged 
guilty  and  the  order  of  the  lower  court  is 
comfirmed  he  may  appeal  to  a still  higher 
court.  At  all  times  he  may  apply  to  the 
Governor  for  a commutation  of  sentence. 

Obviously,  therefore,  it  would  seem  that 
in  order  to  make  capital  punishment  what 
it  should  be,  it  is  necessary  that  it  be 
carried  out  drastically.  This  does  not 
mean  to  infer  that  the  editors  are  in  favor 
of  capital  punishment  in  any  form,  but 
the  rapidly  increasing  number  of  murders 
lend  to_  show:  tha.t_  something!  is  radically 
wrong  somewhere. 
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AUTOMATIC  REVOLVER 


HIGH  QUALITY  - RIFLED  BARREL 
With  Shell  • 


GOOD  VALUE 


Best  vahio  In  Auto- 
mattes  In  America. 

Bboots  Colt  32  Cal. 

Automatlo  Cart- 
rxigca.  Has  TWO 
MAGAZINES  — 15 

aulcit  suecesslve 
kots.  The  Pistol  takes  eight  cart- 
ridges at  one  loading,  one  in  the 
chamber  and  seven  in  the  magazine. 

The  extra  magazine  is  loaded  wltb 
seven  more  and  kept  ready  lor  Instant 
reloading.  Each  empty  shell  is  auto- 
matically ejected  immediately  aTtep 
tiring.  Fixed  stationary  barrel,  en- 
suring great  accuracy.  Trigger  action  to  exceptionally  light  find 
Quick,  and  must  be  pulled  back  for  each  shot.  Never  misses  Are  or 
jrams.  Has  Safety  Lock  for  disconnecting  the  pistol  when  not  in 
use.  Len^b  over  all—  Total  length.  In.,  bane!  3K  in.  Ma- 
terial, workmanship  and  finish  of  the  highest  possible _grade  through- 
out. A wonderful  combination  of  ACCuilACY  and  RELI- 
ABILITY. Superb  ebootlng  qualities;  as  easy  to  aim  as  pointing 
the  finger;  works  as  amootb  as  an  engine;  will  ahoot  through  four 
inches  of  pine  wood.  Fine  for  target  shooting.  Weighs  only  23 
ouncea  Sold  under  i>oelUve  guarantee  to  shoot  equal  to  any  pistol 
on  the  market  or  money  refunded.  Price,  only  $25.00  post* 
Tkaki*  Gaitxlclgfift  (oxpress  only)*  $4.50  per  100. 

* Tho  Bdby”  'itamm^riera  Revolver 


One  of  th*meat  pewM  anO 
ctrectivo  weapons  made.  The 

ehola  can  be  fired  capidly  and  in  ■oceeaBi.... , 

count.  The  Ideal  weap<^  for  Expreaa  Men.  Bonk  Agrenta.  Pax 
Ro>ICIerks,  Automobiliata.  nmiall  otKere  wnere  quick  action 

Is  absolutely  eesentisl.  Accidental  dlBChvReimpOBsible.  An-  

©(n er  feature  Is  the  Automatic  Shell  Elector,  that  throws  the  empty  ahella  Mt 
when  the  barrel  Is  tippc<l  down.  The  Revolver  fa  exceptionally  well  made  of  the 
very  finest  of  materials  and  eefentifK'ally  tested  for  eccuracr.  Pitted  with 
fancy  niblier  handle.  .^2,  .32.  or  .;iScaJibre.PRICE$l3.0O.<>ostpaulan9^ere. 
Cartridges  - tor  above  Revolvers  • f^express  only,  .22  cal.,  fiOc  per  lOOl 

.32  caU,  $2.SO  per  lOOi  .30  c«L,  $9.^  per  tOQ* 

'^Young  Ameridh” 

revolver  .22  *.32  Cal, 

A Good  Pocket  Gun 


A HANDSOME  AND  MOST  EFFECTIVE  WEAPON  A douMe-octlon  revolve- aade  In  two  sixes-* .22  and  .82  calibre.  The  22 

, calibre  rcvolveMakce  the  .22  calibre  T>m  fire  csrtridsrs  * firing  7 shots 

__  at  ooeloadinc.  who  .32  calibre  gun  takes  S.  & W.  center  fire  cartridges 

IfIfiASUrfiS  but  and  accomodatesT  Shota  In  the  cylinder  atone  loading.  The  *' Young  Amerfea** 

ln/>ltnM  InnM  heights  approximately  9 ounces,  end  Is  one  of  the  ligMest  weight  revolvers  of  Ita 
HiviWM  BVf  10  typo  on  the  market.  It  is  an  excellent  house  arm  or  pocket  weapon,  and  the  most 
popular  fourth  of  .*::iy  revolver.  Oct^or  Barrel  accurately  rified.  made  of  beat 
e^el.  veiT  highly  nickel  plated  and  polished.  The  handle  fancy  hardened  rubber. 

BLANK  CARTRIDGE  PISTOL 

TblsweTImade  DOIPCO 

end  effectivo  ^ miwCO 

pistol  Is ..  ** XX  _ 

oiled  on  thel 

^test  type  of 
Revolver,  the 
appearance  of 
which  alone  ts 
enough  to 
.a  scare  a burg* 

filar,  wTi list.  . , 

• when  loaded,  It  will  probably  prove 
'-at  as  efTective  as  a revolver  with 
„ .<  31  bullets,  without  tho  dancer  to 

fj.a  L*f«*  It  takes  the  standard  .22  Calibre 
oiiire'a^e  f'^  Muivff 

I.  The  iliuB^tion  gives  an  idea  of  its  appearance,  but  It  must  bo  ^w^tl^^nerfect 

seen  and  used  to  be  thoroughly  appreciated.  The  ammunition  used  is  theatand-  •*  heraelf  or 

ord  .22-calibro  (short)  cartridge  ob^nabte  anywhere,  or  you  may  obUin  tho  2f/r^^cAat  Protectlon^M^  Tr^M'Md 

eorUldgea  from  us  tcartmlgee  be  shipped  only  by  express).  The  revolver  qom  J??ngfhout  daf^^*at^^ 

firee  six  shots  in  one  loading.  The  operation  of  tho  chargir  ff  mechanism  a ex*  *ASroth,^P witnnut^tno  Ganger  attacn- 
tremel*  ruftid  and  absolutely  reliable;  six  well  aimed  ebota  can  bo  fired  ir --  — — to  otbcr.revolvcr8..  _We 

secono 

barrel  «•.  — .. 

laenty$B.SO,aont^y  mall  e««^d  to  MV  adErMa. 


The  new  Baby  Deubla  Action  Mamatariaaa  Revolver  has  been  produced  to  cm 
the  ever  mereasipg  demand  for  a revolver  that  would  combine  small  alto  a... 
light  weight  with  the  esaential  featurea  of  gHIclancy  and  Practicability.  It  ii 
amall  in  aixe,  is  just  aa  eilcctive  and  serviceable  aa  the  mo^t  expensive  weapon  ^ 
you  can  buy.  Elverylady  should  ha\e  a revolver  and  ehotild  know  how  to  use  it.  f 

and  there  is  no  aafer  or  better  one  made  than  this.  great  feature  is  • 

action  that  guards  against  accidental  discharge,  making  ir  — •>»  < 


sly  rapid  and  absolutely  reliable;  six  well  aimed  ebota  can  be  fired  io  as  many  of  July^*^Wcn'madoof  ^olid%et^^  pSticE*ONtV^S^C^wVs 

JOHNSON  SMITH  & CO.  Dept.,  PM  42  3224  N.  Halsted  St.,  Chicago 


i^lLEARN  TELEGRAPHYi^Ai^ 

^^ruMORSE  AND  WIRELESS-"" 


TEACH  YOURSELF 


In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter,  THE  OMNIfiRAPHi 
Sends  imlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would. 

Adoptsd  by  U.  S.  fiov't.  4 tiyltti  CiUlem  frwi 

OMNIGRAPH  MFC.  CO. 

26  L Cortlandt  St.  New  York 


Send  for  a Copy  of  Our  Manual  of 
Wireless  Telegraphy 

We  now  1 ave  ready  for  distribution  our  Manual  of  Wireless  Teleicrapliy. 
It  contains  200  pages,  fully  illustrating  and  describing  the  many  instru- 
ments used  in  Radio.  45  pages  cover  general  instructions,  diagrams,  station 
calls,  tables,  codes  and  other  information  identified  with  the  art 

The  book  is  printed  on  liigli  finished  paper  with  a two-co’or  cover  and 
measures  inches.  ^ ' 

Due  to  the  scarcity  of  paper,  the  higli  cost  of  publication,  and  in  order 
that  the  Manual  may  get  into  the  liands  of  those  most  interested  in  Wire- 
less, we  ask  25  cents  for  it,  give  a coupon  receipt  for  the  amount,  which 
coupon  can  lie  applied  on  a future  purchase. 

Get  Your  Copy  Before  the  Edition  Is  Exhausted 

MANHATTAN  ELECTRICAL  SUPPLY  CO.  INC. 


17  Park  Place 
New  York 


114  S.  Wells  St. 
Chicago 


1106  Pine  St. 
St.  Louis  " 


€04  Mission  St. 
San  Francisco 


bu  can 
lele! 


You  can  easily  play 
quaint,  dreamy  Hawaiian 
miisic  or  latest  songs  on 
' the  Ukulele.  Prof.  Harry  J. 
Clarke’s  latest  method  enables 
you  now  to  play  the  Ukulele  in  a few  weeks. 
We  give  you  a genuine  Ukulele  absolutely  FREE 
with  complete  course  of  lessons.  Write  at  once  tor  FllKti 
narrative  of  Hawaiian  music  and  olTer.  No  obligations! 
Send  NoU’t  . - . 

Hinallit  Inttltirti  ol  Masic,  1400  Broadway,  Dept.  5000,  New  York 


MASTER 

CONTINENTAL  CODE 
DODGE  SHORT  CUT 
ONE  HOUR  METHOD 
INSURES  SUCCESS 

Thousands  have.  Everybody  can. 
Testimonials  free.  Investigate  and  win. 
Costs  50  cents.  Saves  50  dollars. 

C.  K.  DODGE 

Box  300  Mamaroneck,  N.  Y. 
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1 By  ROGERS  D.  RUSK,  M.  A.  | 

I {Continued  from  page  1086)  | 

low  pressure  are  due  in  part  to  air  rising 
from  portions  of  the  eartli  which  have  be- 
come uneqtiall}’  heated.  Why  storms  are 
commoner  certain  years  than  others  and 
why  they  seem  to  vary  witli  tlie  activity 
of  the  Sun  are  puzzling  problems.  Hunt- 
ington has  found  that  in  addition  to  the 
direct  action  of  tire  Sim’s  lieat,  tliere  may 
be  anotlier  and  swifter  agency  at  work 
wliicli  we  liavc  not  yet  detected.  In  his 
work  he  made  a careful  study  by  days  of 
tlie  years  from  1904  to  1918,  in  which  lie 
compares  tlie  spottedness  of  the  Sim  witli 
the  barometric  pressiife  on  the  earth  and 
with  changes  in  tlie  weatlicr.  He  also  com- 
pares otlier  solar  disturliances  and  tlie 
.amount  of  heat  radiated  at  any  time  witli 
tlie  barometric  pressure. 

In  studying  the  sunspots  lie  divided  tlie 
Sun’s  disk  into  three  equal  divisions,  as 
shown  in  Fig.  3,  with  tlie  result  that  he 
found  the  two  marginal  areas  to  be  more 
effective  in  producing  weather  changes  on 
the  eartli  than  tlie  central  area.  This  is  a 
somewliat  surprising  conclusion  as  disturb- 
ances at  tlie  edge  of  the  Snn  are  projected 
away  from  tlie  eartli,  while  those  nearer 
the  center  of  the  Sun’s  disk  are  projected 
more  directly  toward  the  earth.  This  may 
he  the  result  of  some  electric  or  magnetic 
disturbances,  or  it  may  he  due  to  some  un- 
known agency.  If  it  is  the  former,  the 
storminess  can  he  explained  by  the  fact  tlial 
the  earth,  air  and  clouds  are  cliarged  bodies, 
and  that  a disturbance  of  these  charges 
would  lead  to  increased  motion  of  the  at- 
mosphere and  clouds,  and  hence  increased 
variability  in  the  weather.  Huntington 
himself  says : “In  view  of  all  these  facts 

we  seem  to  he  led  to  the  conclusion  not ' 
onljr  that  variations  in  solar  activity  are 
among  the  prime  causes  of  disturbances  in 
the  earth’s  atniospherei  hut  that  these  varia- 
tions are  of  two  kinds.  One  is  clearly 
thermal.  The  other  kind  may  be  electrical 
or  of  some  type  not  yet  understood.’’ 

I 3 « TF" 


I - By  G.  L.  HOADLEY,  M.  E.  | 

I {Coiitinncd  from  page  1089)  | 

as  in  Fig.  4,  the  lower  right-hand  one  us- 
ually reading  in  tenths  of  a kilowatt-hour, 
Read  such  dials  as  usual,  and  add  two 
ciphers  to  obtain  the  reading  in  watt-hours. 
Tlie  latest  practise  is  to  leave  off  all  mark- 
ings above  the  dials,  as  shown  in  Fig.  5. 

Sometimes  a dial  hand  by  wearing  of  its 
aperture  or  of  the  spindle  becomes  mis- 
jdaced,  is  behind  its  proper  place  as  it 
turns.  This  i’s  tlie'  case ‘iii  Fig.  6,  with  the' 
hand  of  the  .second  dial  from  the  right.  It 
is  ei'ident  that  as  the  right-hand  index 
has  past  0,  the  next  hand  should  have  past 
the  8. 

The  above  sources  of  error  cover  those 
met  with  in  practise. 

The  highest  value  obtainable  from  any 
standard  four-dial  register  is  9,999.  Heavy 
consumers  of  electricity  may  use  more  than 
that  amount  of  energy  per  month  and  a 
register  constant  or  multiplier  is  required 
to  extend  the  range  of  the  meter.  In  such 
cases,  the  makers’  stamps  on  the  face  of  the 
meter  register,  “Multiplv  hv  10”  as  in  Fig. 
5.  They  will  hardly  ever  be  met  with  in 
household  use. 

To  determine  the  amount  of  energy  con- 
sumed over  a month,  for  instance,  subtract 
the  reading  of  the  meter  at  the  beginning 
of  the  month  from  the  reading  at  the  end 
of  the  month.  This  will  give  the  net  con- 
sumption. Figs,  7 and  8 illustrate  typical 
registers  and  will  assist  in  learning  to  make 
correct  readings. 
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I (Continued  from  page  1064)  | 

Airplanes  the  Fastest  Carriers 

Altho  the  United  States  sent  one  of  the 
fastest  and  highest  powered  airplanes 
ever  designed,  to  compete  in  the  recent 
James  Gordon  Bennett  Tropli3’  aerial 
meet,  the  American  entrees  broke  down 
and  never  finished  the  race  owing  to 
engine  and  other  troubles,  and  Sadi  Le- 
cointe,  the  French  aviator  won  the  Inter- 
national Airplane  Race  by  covering  the 
course  of  300  kilometers  (equivalent  to 
186.45  miles)  in  one  hour,  6 minutes,  17  1/5 
seconds.  This  is  equivalent  to  a rate  of 
2.81  miles  per  minute,  or  168.6  mil:s  per 
hour.  This  is  a little  faster  than  the  high 
speed  limit  attained  by  Tommy  Milton  in 
his  automobile,  but  Lecointe’s  speed  is  the 
average  for  an  ultra  long  run,  and  not  the 
greatest  airplane  speed  attained. 

The  highest  official  speed  attained  by  an 
airplane,  is  that  reached  b\-  de  Romanet, 
the  French  aviator,  who  attained  193  miles 
an  hour  on  November  4.  It  has  been  re- 
ported several  times  that  airplanes  both  in 
this  countiy  and  abroad  have  reached  a 
speed  as  high  as  230  to  235  miles  an  hour. 

The  velociy  of  sound  is  10.88  feet  per 
second,  at  zero  degrees  Centigrade,  at  a 
pressure  of  1 atmosphere.  A cyclone  rushes 
at  the  rate  of  585  yards  a second  and  about 
the  fastest  material  thing  on  earth  is  the 
projectile  from  a gun,  the  velocity  of  which 
is,  as  shown  in  the  accomjianying  illustra- 
tion, 975  yards  per  second  or  at  an  equiv- 
alent velocity  of  2,000  miles  per  hour.  The 
next  succeeding  fastest  thing  we  know  of 
is  the  velocity  of  the  earth  itself,  as  it 
speeds  around  its  orbit  about  the  sun  at  the 
rate  of  65,533  miles  per  hour.  Finally,  we 
come  to  the  highest  speed  thing  we  know 
of,  which  is  credited  with  having  the  ulti- 
mate speed  attainable  in  the  universe  bj^ 
an}'  object  or  agency, — that  of  Light  and 
Electricity,  which  travel  at  the  marvelous 
speed  of  186,000  miles  per  second.  This  is 
also  the  speed  of  the  ITertzian  waves  tised 
in  radio-telegraphy  and  telephony,  so  that 
a high  powered  radio  wave  sent  out  from 
the  station  at  a point  on  the  earth’s  surface, 
will  theoretically  pass  around  the  earth 
seven  times  in  one  second. 


MICROPHONE  DETECTOR  OF 
FIRE  DAMP 

The  microphone  is  applied  to  the  de- 
tection of  fire  damp  in  mines..  This  is  its 
principle:  If  sound  waves  from  two  pipes 
of  equal  pitch  impinge  on  microphones 
connected  in  series  with  a telephone,  a 
clear  note  is  heard,  but  if  one  of  the  pipes 
emits  a slightly  different  note,  beats  will 
be  heard  in  the  telephone. 

Here  is  the  application ; One  pipe  is 
placed  in  the  mine,  the  other  above  the 
ground  and  they  are  blown  simultaneously. 
If  the  air  in  the  mine  is  charged  with 
fire  damp,  it  will  produce  a different  note 
from  that  produced  by  clear  air,  owing  to 
the  difference  of  density,  and  in  conse- 
quence, a series  of  beats  in  the  telephone 
gives  warning  of  the  presence  of  fire 
damp. 

The  same  apparatus  is  very  sensitive  to 
the  presence  of  coal  gas. 
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Al  LfJ\D  NEW  EUROPE  r IxHilla 

To  the  readers  of  “ Science  & Invention  ” who  take  advantage  of  this  offer  now  made  in  connection  with 

Webster’s  New  International 


WORDS  OF  RECENT  INTEREST 

AnzaCf  occ,  barrage^  Bertha,  blighty,  Boche 
Bolsheviki,  camouflage,  Lewis  gun.  Liberty 
bond, Sammy , soviet,  tank, war  bride.  These 
are  but  a few  of  the  thousands  of  late  words 
— all  clearly  defined  in  this  great  work. 


THE  ONLY  GRAND  PRIZE 

(Highest  Award)  given  to  dictionaries  at  the 
Panama-Pacific  International  Exposition  was 
granted  to  Webster’s  New  International  and 
the  Merriam  Series  for  superiority  of  educa- 
tional merit. 


Aulhorily”  The  Merriam  Webster 

A Complete  Reference  Library  In  Dictionary  Form — with  nearly 
3.000  pages  and  type  matter  equivalent  to  a 15-Volume  Ency- 
clopedia, all  in  a single  volume,  in  Jtioli,  Full  Itctl  Leather,  or 
Liiirary  Biiekram  Bindings,  can  now  be  secured  on  the  follow- 
ing lemaikubly  easy  terms: 

THE  ENTIRE  WORK  (WITH  COMPLETE  1921  ATLAS) 

DELIVERED  for  $1.00 

and  easy  monthly  payments  thereafter  (in  the  U.  S.  and  Canada) 
ON  SUPERIOR  INDIA  PAPER 

Reduced  About  One-Half  a"nd^veigrt“ 

-INDIA-PAPER  EDITION 

Printed  on.  thin,  opaque,  strong,  superior  India 
paper.  This  edition  is  only  aliout  one-half  the 
thickness  and  weight  of  the  regular  edition.  Size 
12%  in.  X 094  iiL  X 294  bi.  Weight  8%  lbs. 

REGULAR  PAPER  EDITION 

Printed  on  strong  book  paper  of  the  high- 
est. quality.  Size  12%  in.  x 9%  in-  x 
59^  in.  Weight  15^/4  lbs.  Both  editions 
are  printed  from  the  same  plates  and  in- 
dexed. 


Over  400,000  Vocabulary  Terms,  and  in 
addition  12.000  Biographical  Names, 

nearly  30.000  (geographical  Subjects,  be- 
sides Thousands  of  other  references. 

Nearly  3,000  pages.  Over  6,000  illustra- 
tions. 

The  only  dictionary  /Hth  the  Neio  Divided 
Page,  characterized  as  “.^1  Stroke  of  Genius.'* 


*^‘70  have  this  work  in  tlie  home  is  like  sending  the  wlioie  famiiy 
te  college.*' 


The  ATLAS 


is  the  1921  "New  llcfereiice  Atlas  of  the' 
World,"  contaifiing  148  pages,  with  9G 
pages  of  maps  beautifully  printed  in  cfdors 
.vith  area.s  and  populations  of  all  coiin- 
Iries,  including  changes  l.-rought  alKUit  by  the  Great  AVar,  Parcel- 
Post  Guide,  etc.,  all  handsomely  bound  in  red  cloth,  size  9%  x 


To  those  who  mail  this  coupon  at  once 
G.  & C.  MERRIAM  CO. 

Home  Office  Dept.  S Springfield.  Mass. 

(Piiblifihers  of  Genuine  Webster  Dictionaries 
for  over  75  i/ears) 

I’lease  send  me  free  of  all  obligation  or 
c.ypense  a copy  of  ‘ 'Dictionary  Wrinkles" 
- contahiin^an  amusing  "Test  in  Pronunci- 
ation" (with  key)  entitled  "The  Aiuerk-an- 
izatiun  of  Carver"  : also-  "125  Interesting 
Questions"  with  refereiiee  to  their  answers 
mid  striking  "Fae-siinile-  Color-Plate"  of 
the  new  bindings.  Pleaso  include  speci- 
men pages  of  India  and  Regular  paper 
with  terms  of  your  "Science  Inventioit" 
free  Atlas  (►ffer  on  Webster's  New  Inter- 
national Dictionary. 

Name  ; 

Address  '. 


For  Homes,  Offices,  Factories, 
Farms 

uomplete  Wall  Set  Magneto  Telephone 

Western  Electric  Type 

Hiis  i.s  a complete  commercial  telephone  station. 
They  were  bought  from  telephone  exchanges  Avho  put 
in  Central  battery  types.  Slightly  used  but  guaranteed 
to  be  in  A1  working  order. 

Will  work  perfectly  at  all  distances  up  to  20  miles. 
Lone  Distance  Telephone  Set — 7 AA 

One  station ... 

Shipping  weight,  1 5 lbs. 

Two  stations  <t1  O AA 

Shipping  weight,  25  lbs 

Send  Oc  in  sfantps  for  our  big  160  page  Wireless  and  Electrical  Catalog  No.  22. 

THE  ELECTRO  IMPORTING  CO.,  231  Fulton  Street,  New  York 


P 1 1 instruments 

JD  U iltld  I Always  Reliable 

JOVE  DETECTOR 

Handiest,  Handsomest,  Best 
Sample  by  Mail  — $2.00  U' 
Tested  Galena  Crystal — 25c  ' 

Distributors  of  Standard  Electric  Novelty 
Company  Type  B “Cyclone”  Audion  Batteries. 
Also  De  Forest,  and  all  other  makes  of  High 
Class  Wireless  Apparatus. 

(GHEGAN  PATEND  Send  stamp  for  new  edition  42E  Catalog. 

J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York 
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always  remember 


The  A-P  Electron  Relay  and  the  A-P  VT  Amplifier -Oscillator 
constitute  the  one  proven  vacuum  tube  combination  on  the 
market  to-day.  Perfected  in  May,  1920,  this  combination 
has  made  good  in  actual  use.  AND  A-P  tubes  are  the  only 
tubes  equipped  with  the  SHAW  hakelite  base — ^the  base  that 
prevents  surface  leakage,  the  base  that  prevents  the  tube 
from  absorbing  atmospheric  moisture,  the  base  adopted  by 
the  U.  S.  Navy  Department — an  exclusive  patented  feature 
of  A-P  tubes.  . 


When  you  want  an  efficient  amplifier  in 
which  none  of  the  amplifier  qualities  are 
sacrificed  to  make  it  also  a detector,  use 
the  A-P  VT  AmplUier- Oscillator.  vhien 

you  want,  an  efficient  detector  in  which 
none  of  the  detector  qualities  are  sacri- 
ficed to  make  it  also  an  amplifier,  use 
the  A-P  Electron  Relay. 


The  A-P  Electron  Relay  is  the  most 
sensitive  spark  detector  known  to  the 
radio  art.  It  is  a soft  tube.  It  contains 
the  right  quantity  of  gas  and,  equally 
important,  the  right  kind  of  gas.  The 
electrodes  are  correctly  designed.  On 
the  market  since  May,  1920,  it  has  made 
good  in  actual  use. 


For  sure  results,  for  better  results  use  A-P  tubes  and  only  A-P  tubes. 

Licensed  by  Ihe  Radio  Corporation  of  America  under  DeForest  Audion 
and  Fleming  patents,  for  amateur  and  experimental  use  in  radio 
communication.  Equipped  with  the  SHAW  bahelite  {four-prong)  base. 

The  Atlantic  Radio  Supplies  Co.  The  Pacific  Radio  Supplies  Co. 

S Kirk  Place,  Newark,  N.  J.  638  Mission  St.,  San  Francisco,  Cal. 


The  A-P  Electron  Re- 
lay, equipped  with  the 
SHAW  standard  four- 
prong  base.  Price  $6 
and  worth  it.  Order 
from  your  dealer. 


The  A-P  VT  Amplifier- 
Oscillator,  equipped 
with  the  SHAW  stan- 
dard four-prong  base. 
Price  $7  and  worth  it. 
At  dealers. 


A combination  of  two  or  more  A-P  VT  tubes  as  am- 
plifiers with  an  A-P  Electron  Relay  as  the  initial  de- 
tector or  oscillator  is  the  ideal  receiving  combination 
for  long  distance  amateur  or  long  wave  reception. 
Only  with  such  a combination  can  full  eHicicncy  be  attained» 


Distributors  for  Moorhead  Laboratories,  Inc.,  Manufacturers  of 


The  A-P  Combination 
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192  pa^es.  32  pa^es  more  than  2nd  edition,  better  paper,  stiff  covers,  etc. 


THE  THIRD  EDITION  OF  THE 

CONSOLIDATED  RADIO  CALL  BOOK 

Very  Greatly  Enlarged — Ready  January  25th 


more 

Some  of  the  special  information  contained  in  the  new  book  : Radio  rate  sheet  (charges  to  and  from 
vessels,  etc.)  ; Cable  rates;  Table  for  finding  cable  charges  to  various  points;  Weather  reports  and 
hydrographic  reports  of  the  world ; Time  signal  section  of  the  world ; American  radio  compass 
stations ; French  radio  compass  stations ; British  radio  compass  stations ; Canadian  radio  compass 
stations ; General  information  section ; International  abbreviations ; High  power  radio  stations  of  the 
world ; Press  schedules  of  spark  stations. 

The  Consolidated  Radio  Call  Book  is  the  only  book  in  print  officially  listing  all  the  Radio  calls  as 
issued  by  the  Bureau  of  Commerce.  Every  vessel  and  land  station  in  the  world  is  represented  and 
listed  alphabetically,  according  to  names  of  vessels  or  land  stations,  and  according  to  call  letters ; 
Revision  of  American  coastal  stations  under  U.  S.  Naval  control,  and  their  new  calls. 

Every  New  Amateur  Call  Is  Listed 

SPECIAL — Wireless  Map  of  the  World  in  Colors  Given  Free  With  Each  Copy 

Price  $1.50  Prepaid 

Either  Direct  from  us  or  for  sale  by  the  following  responsible  Dealers: 


American  Electro  Tech.  Appliance  Co., 

_ New  York_City 

American  Hardware  Stores, 

Atlantic  Radio  Co., 

Bamberger  & Co.,  L., 

Benwood  Specialty  Co., 

Brode  Electric.  Co., 

Bunnell  & Co.,  J,  H., 

California  Electric  Co., 

■ Catton,  Neill  & Co..  • 

Chicago.  Radio^  Apparatus  Co., 

^’litihental  Radio  & Electric  Corp., 

Cutting  & Washington  Radio  Corj>., 


Detroit  Radio  Laboratories, 
Devyey  Sporting  Goods  Co., 
DoiibleUay-Hill  Electric  Co., 
Electro  Importing  Co., 
Fin<lley  Electric  Co., 

I\iller  Co.,  Seth  W., 
Gurd'&'Co.,  Wm., 

Holt  Electric  Utilities  Co., 
Hovey,  A.  T., 

Jenkins,  Lester  I., 
Katzenbach  & Co.,  F.  S., 
Kendall  Co.,  W.  D., 

Killoch  Co.,  David, 


Bridgeport,  Conn. 
Boston.  Mass. 
Newark,  N.  J. 
St.  Louis.  Mo. 
Los  Angeles,  Cal. 
New  York  City 
San  F'rancisco,  Cal. 
'Honolulu;  T.  H. 
Chicago,  111. 
New  York  City 
New  York  City 


Detroit,  Mich. 
Milvyaukee,  Wis. 
, „ Pittsburgh,  Pa. 

New  York  City 
Minneapolis,  Minn. 
Boston,  Mass. 
London,  Canada 
Jacksonville.  Fla. 
Boston.  Mass, 
New  Bedford,  Mass. 
Trenton,  N.  J. 
Worcester,  Mass. 
New  York  City 


Kluge,  Arno  A., 

Krause  & Co.,  A.  F., 
Manhattan  Electric  Supply  Co., 
McCarthy  Bros.  & Ford, 
McCliirg  Ac  Co.,  A.  C., 


Los  Angeles,  Cal. 

Detroit,  Mich. 
New  York,  Chicago 
Buffalo,  N.  Y. 
Chicago,  111. 


Meter  Electrical  Construction  Co.,  Oshkosh,  Wis. 


Meyberg  Co.,  Leo  J.. 

Mohawk  Electrical  Supply  Co., 

New  Era  Shop, 

Newman-Stern  Co., 

Nola  Radio  Co,, 

Noll  & Co.,  E.  P.. 

Northwest  Radio  Service  Co., 

N.  S.  W.  Bookstall  Co., 

Pacent  Electric  Co., 

Paramount  Radio  Supply  Co., 

Parks,  Henry  Francis, 

Pearlman’s  Book  Shop, 

Penn  Radio  Apparatus  Co., 

Pennsylvania  Marconi  Wireless  School, 

Philadelphia,  Pa. 

Piedmont  Electric  Co.,  Asheville,  N.  C. 

Pioneer  Electric  Co.,  St.  Paul,  Minn. 

Pitts  Co.,  F.  D.,  Boston,  Mass. 

Post  Office  News  Co.,  Chicago,  111. 

Precision  Equipment  Co.,  Cincinnati,  Ohio 


San  Francisco,  Cal. 
Syracuse,  N.  Y. 
Milwaukee,  Wis. 
Cleveland.  Ohio 
New  Orleans,  La. 
Philadelphia,  Pa. 

Seattle,  Wash. 
Sydney,  Australia 
New  York  City 
Atlantic  City,  N.  J. 

Butte,  Mont. 
Washington,  D.  C. 
Reading,  Pa. 


Radio  Distributing  Co„ 

Radio  Electric  Co., 

Radio  Equipment  Co.» 
Radioelectric  Shop, 

Ray-Di-Co., 

Reuter  Electric  Co., 

Riverside  Laboratory, 

Rose  Radio  Supply, 

Saunders  Co.,  Geo.  S., 

Schmidt  & Co.,  Rudolph, 

Shaffers', 

Shotton  Radio  Mfg.  Co.. 

Smith  Novotoy  Electric,  Inc.. 
Southern  Electrical  Supply  Co, . 
United  Radio  Telegraphers'  Assoc., 


Newark,  N.  J. 
Pittsburgh,  Pa. 

Boston,  A^ss. 
Cleveland,  Ohio 
Chicago,  111. 
Cincinnati,  Ohio 
Milwaukee,  Wis. 
New  Orleans.  La. 
Boston,  Mass. 
Rochester,  N.  Y. 
Norfolk,  Va. 
Scranton,  Pa. 
Charlotte,  N.  C?. 
San  Diego,  Cal. 
Baltinwre,  Md. 


Western  Radio  Electric  Co.,  Los  Angeles,  Cal. 
Whitall  Electric  Co.,  Westerly,  R.  I. 

White  & Boyer  Co.,  Washington.  D.  C. 

Williamson  Electric  Co.,  H.  E.,  Seattle,  Wash. 
Wilmington  Electrical  Specialty  Co., 

Wilmington,  Del. 

Wireless  Mfg.  Co., 

Wireless  Press, 

Wireless  Shop. 

Young  & McCombs, 

Young  Men's  Christian  Assoc., 

Zamoiski  Co.,  Jos.  M., 


Canton,  Ohio 
New  York  City 
Los  Angeles,  Cal. 
Rock  Island,  111. 
Los  Angeles,  Cal, 
Baltimore,  Md. 


I Consolidated  Radio  Call  Book  Co,,  Inc.,  41  Park  Row,  New  York  City  | 
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RNRdNL'ms 

? Yoq  will  receive  the  regular  $3.00  Electrical  and  Wire-  ( 
loss  News,  published  in  loose  leaf  pocket  form.  Much  of  ' 
the  information  described  has  never  before  been  published 
in  books.  » As,  for  instance,  how  to  obtain  electric  current 
from  trees,  wireless  without  aerials,  a pocket  size  wireless 
set  that  really  works,  and  a hundred  other  wise  tips  for  the  non* 
technical  experimenter  and  advanced  mechanic.  The  Electrical  and 
Wireless  News  consists  of  a hancfsome  ?old*tettered  loose  leaf 
pocket  binder,  desk  6le  and  over  200  pages  of  information,  plans, 
etc. , and  to  keep  it  absolutely  up  to  date  you  will  receive 


Free  of  Charge 

every  month  for  four  months,  16  to 
24  renewal  pages  of  tbelatestand 
best  ideas  on  bow  to  make  elec- 
trical, chemical  and  wireless  ap' 
paratuses,  supplies,  etc.,  at  lit- 
tle cost.  You  Insert  the  new 
pages  in  the  pocket  hinder  and 
hie  the  old  pages  in  the  desk 
file  for  further  reference.  All 
the  above  deenbed  seotsecure- 
ly  packed,  postpaid,  for  $1.60. 
Note:  Th^  16  to  24  monthly  re- 
newal pages  after  tbe4  months 
will  be  $3  per  year  tb^eaffer  or 
only  $2  if  remittance  is  sent  with 
above  order.  Canada  and  foreign 
26'^e  higher.  Stamps  not  accepted, 
IRV1N6  A.  ABRAMS,  Pub. 
1305  PaorU  St.  Chicago. 


Electricians.  Carpenters.  Bricklayers,  Mechanics.  Ship* 
yard.  Sheet  Metal,  Structural  and  Concre^  Workers, 
Boiler  Makers,  Plumbers,  Pipefitters  and  others  can  earn 
big  money  if  they  can  read  Blue  Prints.  Gt*t  into  the  big- 
pay  class.  By  our  simple  method  we  train  you  in  a 
short  time.  ‘ Write  for  Catalogue  15-B,  stating  trade.  Do 
it  today. 

BE  A DRAEXSMAN 

Earn  $35-$l60  a Weak 

Employers  cverywljere  are  looking  for  draftsmen.  Tiicv 
are  offering  big  salaries  and  good  ix)sit'ons  are  always 
open.  By  our  practical  method  we  train  you  quickly  in 
your  spare  lime.  Drawing  outfit,  books,  etc.,  funiishel 
FREE.  We  help  you  to  obtain  position  uhen  qualifieil. 
Write  for  Catalogue  15 -G.  DO  NOT  DELAY. 

COLUMBIA  COR.  SCHOOL 

Dept.  1,  Drexel  Bldg.,  Phila. 


Personal  Radio  Service 

There  is  considerable  saving  and  satisfac- 
tion in  doing  business  with  a concern 
' where  the  members  of  the  firm  personalty 
see  that  y^our  orders  are  filled  promptly 
and  accurately.  If  you  are  looking  for 
such  a concern  for  your  radio  needs,  send 
your  next  order  to. 

KELLY  & PHILLIPS 

312  Flatbush  Ave.  Brooklyn,  New  York. 

Sold  10c.  for  complete  catalogue. 


EEARIV  WIREEESS 

At  the  OLDEST,  LARGEST  and  BEST  EQUIPPED 

school  of  its  kind  in  Nc\v  England.  Thousands  of 
satisfied  graduate.s  all  over  the  world.  Splendid 
opportunities  in  the  Merchant  Marine.  Day  and 
Evening  classes.  St.art  any  Monday.  Illustrated 
Prospectus  for  the  asking. 

EASTERN  RADIO  INSTITUTE 
899E  Boylston  St.  Boston.  Mass. 


NEW  1920 
REDHEAD  PHONES 

We  announce  the  new  model  of  the 
famous  Red  Head  Radio  Receiv- 
ers, greatly  improved,  3200  ohms. 
S12.50  the  pair. 

THE  NEWMAN-STERN  CO. 
Dept.  E.  E.  Cleveland,  Ohio 

Distributoi-sforDeForest,  Murdock,  Sig- 
nal, Bunooll  and  other  famous  lines. 


Model  Locomotives 

FREDERICK  DEY 

Sole  Agent  for  W.  H.  Jubb 
Grand  Ave.*  Bnglewood*  N*  J. 
Send  Stamp  for  Particulars 


TYPEWRITERS  DELIVERED  FREE 

by  Parcel  Post.  Underwoods,  Remingtons,  L.C.  Smiths,  Royals  and 
Monarchs,  rented  and  sold  on  payments  of  only  14  per  month. 
Home  Study  Coui’se  in  Typewriting  Free,  For  full  information,  ad- 
dress 

GALBREATH  TYPEWRITER  CO..  ROGERS,  OHIO 

HOME  STUDY- SPECIAL  RATES 

Normal.  Grammai’ School,  High  School.  Civil  Service,  Engineering, 
Agricultural,  English,  Bookkeeping,  Shorthand.  Typewriting,  Jour- 
nalism, Bible,  Salesmanship,  and  Law  Courses  thoroughly  taught  by 
mail.  For  Special  Rates,  apply 

CARNEGIE  COLLEGE,  ROGERS,  OHIO 


D O Y O 

Prosperity!  Power! 


U W A N T 49 

Happiness!  m 

Positive  Wonderful  Results  b.v  Our  System.  B 
*-Success”_  Lesson  and  Personality  Sketch  for 
10c  and  birth  date. 

THOMSON.HEYWOOD  CO. 

Dept.  350  Chronicle  Bldg.  San  Francisco 
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I (Continued  from  fage  1077)  | 

The  thread  must  be  made  very  uniform 
in  diameter,  and  should  also  possess  an  ex- 
tremely smooth  surface,  as  otherwise  there 
would  be  heard,  of  course,  noises  and  other 
disturbances  in  the  machine  when  it  came 
to  reproducing  the  voice. 

The  inventor  point'  out  another  very  in- 
teresting fact  with  regard  to  this  “talking 
thread”  ph.onogr.aph,  namely,  that  the  chisel 
edgcfl  stylus  or  recording  meniljer  does  not 
cut  into  the  threail  or  moving  portions 
thereof,  hr.t  records  the  sjiecch  or  musical 
vibrations  simpi}-  by  its  varying  pressure  on 
the  thread  as  it  travels  along  below  it, 
which  produce  in-  the  surface  of  the  thread, 
certain  irregularities  corresponding  to  the 
vibrations  of  the  recording  member. 

The  Editors  of  this  pnlilication  liave  liad 
tile  pleasure  of  liearing  tliis  “talking  thread" 
phonograph  in  operation,  and  it  is  really 
one  of  the  most  wonderful  devices  of  its 
kind  tliat  one  can  possibly  imagine,  es- 
pecially when  it  is  realized  that  it  is  possible 
to  “talk"  on  .'-evcral  liimdrcd  feet  of  tlie 
tliread  and  after  this  is  all  reeled  up.  the 
reel  can  be  remo\ed  from  the  machine  and 
mailed  to  any  point  on  tlie  globe,  placed  in 
a similar  machine  by  the  recipient  and  liave 
its  message  transcribed  \\diene\cr  and 
wlierever  desired. 

It  is  the  inventiir's  idea  to  commercialize 
tliis  macliine  for  use  in  business  offices  as  a 
dicta f hone,  and  one  supreme  idea  fathered 
by  tlie  inventor  lies  in  tlie  fact  that,  instead 
of  wasting  time  in  dictating  a letter  on  a 
pliono,a:raph  of  the  present  type,  wbicli  is 
tlien  to  be  transcribed  iiy  a typewriter,  the 
i)usiiicss  man  of  tomorrow  may  lie  able  to 
talk  into  tlie  macliine,  to  remove  the  length 
of  tliread  containing  tlie  letter  or  state- 
ment, and  mail  it  directly  to  the  party  for 
whom  it  is  intended,  no  matter  whetlier  lie 
is  100  miles  or  1,000  miles  distant.  Un- 
doubtedly such  a scheme  as  this  will  he  con- 
sidered a commonplace  in  a shorter  time 
tlian  we  are  perhaps  inclined  to  believe 
possible. 

The  machine  i'  very  finely  built  and  re- 
flects the  wonderful  model-building  ingeii- 
uit\  of  the  Sniss.  Among  some  of  the 
interesting  features  of  the  machine  are 
these ; it  can  be  either  manually  operated 
or  else  can  be  driven  b}'  a spring  or  electric 
motor  ; wlieii  a reel  is  wound  to  a certain 
depth  with  the  thread,  a hell  automatically 
ring',  informing  the  operator  of  the  fact 
that  a fresh  empty  spool  is  required ; a 
clever  needle  and  dird  on  the  front  of  the 
machine  indicate  how  much  thread  has 
liecii  "talked  on"  so  that  if  the  operator 
wishes  to  repeat  a section  or  the  whole  of 
a sentence  or  paragraph,  he  can  simply 
throw  over  the  reverse  lever  on  the  top  of 
the  machine  which  winds  the  thread  on  the 
stock  spool,  and  then  In-  throwing  the  re- 
verse lever  to  the  take-up  position — pro- 
ceed to  run  the  thread  under  the  reproduc- 
ing edge  of  the  stylus  .and  listen  to  the 
repetition  of  his  own  voice,  the  same  as  is 
now  possilde  with  the  standard  dicta f hone 
used  for  luisiness  correspondence. 


WOMAN  FINDS  NEW  STAR 

Another  new  star  has  been  discovered 
at  the  Harvard  Astronomical  Observatory. 
The  No\a  is  in  the  constellation  Sagit- 
tarius, and  was  at  its  maximum  bright- 
ness on  Aug.  1!  and  12.  1914,  being  then 
of  tlie  eighth  magnitude,  and  since  then 
has  declined  in  brilliancy. 

]\Iiss  Woods  of  the  observatory  staff 
detected  the  star,  the  position  of  which 
is  given  as  right  ascension  17  hours  59 
minutes  44  seconds,  declination  minus  31 
degrees  44.9  minutes  (190).  The  discovery 
is  the  fortieth  of  its  kind  in  the  history 
of  astronomy  and  the  twenty-second  in 
the  records  of  the  Han'ard  Observatory. 


Big  Money  for  Boys! 


Learn 

ELECTRICITY 


There  is  a wonderful  opportunity  right  now 
for  hoys  who  like  electricity.  Boys  who  are 
ambitious  and  will  train  themselves  in  spare 
time  can  step  into  good  positions  and  get  ex- 
perience that  will  give  them  a real  start  toward 
success  in  life.  Good  salaries  are  offered  with 
rapid  promotion. 

For  29  years  the  International  Correspondence 
Schools  have  been  training  boys  for  success  in 
electricity  and  over  200  other  subjects.  They 
will  help  you  prepare  right  at  home  for  a posi- 
tion in  the  line  of  electrical  work  you  like  best 
— or  in  any  ether  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  Choose  the  work 

you  like  best  in  the  coupon  below,  then  mark 
and  m^l  it  today.  This  doesn’t  obligate  you  in 
the  lea^,  and  it  will  bring  you  information  that 
may  start  you  on  a successful  career.  This  is 
your  chance.  Don't  let  it  slip  by.  Mark  and 
mail  this  coupon  now, 

— -i-  -..tcah  out  Hcnc 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6179-B  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  1 mark  X* 


n ELECTRICAL  ENGINEER 
Q Electrician 
C Electric  Wiring 
Q Electric  Lighting 
G Electric  Car  Running 
Heavy  Electric  Traction 
G Electrical  Draftsman 
G ElMtrio  niaohine  Dodlgner 

□ Tele^aph  Expert 
G Practical  Telephony 

G UEOHANICAL  ENGINEER 

□ Mechanical  Draftsman 
G Ship  Draftsman 

□ Machine  Shop  Practice 

□ Toolmaker 

□ Gas  Engineer 

□ CIVIL  ENGINEER 

G Surveying  and  Mapping 

□ MINE  FOREH'N  OK  ENG*R 

□ ARCHITECT 

Q Arebitecfaral  Draltsmun 

□ PLUMBING  AND  HEATING 

□ Sheet  Metal  Worker 

□ Navigator 


30HEMI0Ali  ENGINEER 

□ Pharmacy 

□ SALESMANSHIP 

□ ADVERTISING  MAN 
Window  Trimmer 
Show  Card  and  Sign  Palnt’g 
RAILROADPOSITIONS 
ILLUSTRATOR 
DESIGNER 

3 BUSINESS  MANAGEMENT 
Private  Secretary 
Business  Correspondent 

_ BOOKKEEPER 

Stenographer  and  Typist 
Cert.  Pub.  Accountant 

□ Traffic  Management 

3 Commercial  Law 

□ GOOD  ENGLISH 

□ STATIONARY  ENGINEER 

□ CIVIL  SERVICE 

□ Railway  Mail  Clerk 
Textile  Overseer  or  Snpt. 

_ AGRICULTURE 

G PonltryUatsloglPl  Spanish 

Q Automobiles  IG  Banking 


Name^ • 

i - 1-.-  I 

Present  Business 

Occupation^ Ad  Ir  ;'S 

Street 

and  No.__ — 


City -State 

Canatuaus  mn  / semi  iiiis  coitfion  to  Interantioiial 
Correspondence  Schools  Canadimi ^ Ltd.,  Montreal,  Canada 


WANTED-Railway  Mail  Clf  ks 

$135lo$190Month;“ 


Hundreds 
Needed 
at  Once 


MEN— 
BOYS 
Over  17 


# Franklin  Institute 
Dept.  G184,  Rochester,  N.  Y. 

^ Kindly  send  me.  by  return 
mail,  free  intovuiation.  telling 
_ how  I can  quickly  get  into  the 
• -C  TJ.  S,  Government  service  as 
Railway  Mail  Clerk  ($lG0fl  to 
O $2300  a year)  or  as  City  Mail  Car- 
;;  Her  or  Postolfice  Clerk  ($1400  to 
0 $1800  a year.) 

^ Name 


# Address. 


If  not  Interested,  hand  lo  a friend. 
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Opportunity  Ad-lets 


You  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns^  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  w'ill  find  listed  here  the  best  and  most  attractive 
specials  of  the  month. 

Advertisements  in  this  section  twelve  cents  a word  for  each  insertion.  Name  and  address  must  be  included  at  the  aobve  rate.  Cash  should 
accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency.  No  advertisement  for  less  than  10  words  accepted. 

Ten  per  cent,  discount  for  6 issues,  20  per  cent,  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted. 
Advertisements  for  the  April  issue  must  reach  us  not  later  than  February  22. 


The  Circulation  of  Science  and  Invention  is  over  140,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  236  Fulton  Street,  New  York  City,  N.  Y. 


Aviation 


New  Airplane  Free.  Our  Airplane  School  opens 
new  class  Feb.  21,  1921;  offers  course  of  study  re- 
quiring common  school  education,  takes  six  months, 
costs  $500.00.  Course  includes  aeronautical 

designing,  building,  complete  course  in  flying,  flyer’s 
license  and  without  further  cost  a new  3-passenger 
airplane  which  has  passed  U.  S.  Gov’t,  inspection 
and  cost  over  $9000.00  to  build.  Investigate  this 
proposition  immediately.  Limit  under  this  offer 
100  airplanes.  Educational  Dept.,  Poll-Eells 

Corporation,  Airplanes  and  Motors,  157  Pearl  St., 
Buffalo.  N.  Y. 

Boys  make  a model  aeroplane  that  will  fly. 
Easily  made  at  small  cost.  Write  for  circular. 
Aero  Shop,  6583^  Hurlbut  Ave.,  Detroit.  Mich. 

Aviation,  Motor  30/40  HP  2-cyl.  Oppose  air 
cooled  weight  128  lbs.  ideal  motor  for  light  aero- 
planes, motor  sleds,  wind  wagons,  hydroplanes,  etc. 
Price  only  $325,  complete  with  propeller  ready  to 
run.  Aircraft  Service,  338  Coney  Island  Ave.. 
Brooklyn,  N.  Y. 



Auto  Accessories 


Tire  Agents.  Exclusive  representatives  to  use 
and  sell  the  new  Mellinger  Extra-Ply  Tires.  (No 
seconds.)  Guarantee  Bond  8,000  miles.  Whole- 
sale prices.  Sample  sections  furnished.  Mellinger 
Tire  Co.,  980  Oik,  Kansas  City,  Mo. 

Auto  Motors  Supplies.  Buick,  Michigan, 
Stoddard- Dayton,  E.M.F.,  Cadillac,  Overland, 
Continental  and  Buda  Motors.  All  types  $50  each 
and  up.  Special  High  Tension  magnetos  2 and  4 
cylinder  $9.50  each.  Electric  and  Gas  head  lamps, 
coils,  carburetors,  air  compressors,  generators, 
starters,  etc.  Write  for  catalog.  Address  Motor 

Sales  Dept.  12,  West  End,  Pittsburgh,  Penna. 

How  to  make  automobile  storage  battery  plates. 
$1,0C  postpaid.  H.  Deckelman,  7118  Nashville 

Ave.,  St.  Louis.  Mo. 

Fords  start  easy  in  cold  weather.  Will  run  34 
miles  per  gallon  on  cheapest  gasoline  or  half  kero- 
sene, using  our  1920  carburetors.  Increased  power; 
styles  for  all  motors;  can  attach  them  yourself. 
Big  profits  to  agents;  money  back  guarantee;  30 
days  trial;  Air  Friction  Carburetor  Co.,  1511 
Madison  St.,  Dayton,  Ohio. 

Insyde  Tyres  inner  armor  for  automobile  tires. 
Positively  prevents  punctures  and  blowouts. 
Guaranteed  double  tire  mileage.  Any  tire. 
Enormous  demand.  Low  priced.  Write  for  partic- 
ulars. County  agents  wanted.  American  Acces- 

sories  Co.,  B 784,  Cincinnati.  Ohio. 

Don’t  lose  your  auto.  Auto  Theft  Alarm, 
^ patent  pending;  gives  continuous  alarm  if  your  auto 
is  driven  or  towed  away.  Independent  of  ignition 
or  car  mechanism.  Make  one  yourself  easily  from 
odds  and  ends.  Licensed  drawing  and  instructions 
$1.00.  Adelson,  3238  (D)  Douglas  Boulevard, 
Chicago,  111. 

Blueprints.  Automobile  Armatures.  See  ad 
under  “Electrical.”  Charles  Chittenden. 

iiiiiinmmiitiniimiiiiimimmiiiiiiiiiiiimiiiiiimiiimiMiiiMiiiitiiiiiitiiiniiiitinitiiiiiiiKiiiiiiitiNiiiuiiJii' 

Motorcycles — Bicycles 


Don’t  Buy  a Bicycle  Motor  Attachment 
until  you  get  our  catalogue  and  prices.  Shaw  Mfg. 
Co.,  Dept.  1002,  Galesburg,  Kans.  . 

Motors,  Engines  and  Dynamos 


Special  Garage  Motors.  New,  manufactured 
by  General  Electric  Co.  14  HP  $22.75;  1 HP  $88.50; 
2 HP  $120.50;  3 HP  $140.50;  5 HP  $188.50.  All 
sizes  both  single  and  Polyphase  Motors  for  imme- 
diate delivery.  Special  charging  generators  all 
voltages.  Write  for  catalogue.  Motor  Sales  Dept. 
12,  West  End,  Pittsburgh,  Penna. 

timiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiiiiiimiiiiiiimiiiiiiiiuiiimiiiiimiiimiimiiiiiimiiiiiiiii 

Short  Stories,  Manuscripts  Wanted 


Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails  free.  Press  Syndicate,  500  St.  Louis.  Mo. 

Short  Stories,  poems,  plays,  etc.,  are  wanted 
for  publication.  Literary  Bureau,  165  Hannibal, 
Misspuri. 


Business  Opportunities 


$35  Profit  Nightly.  Small  capital  starts  you. 
No  experience  needed.  Our  machines  are  used  and 
endorsed  by  Government  Institutions.  Catalogue 
free.  Atlas  Moving  Picture  Co.,  459  Morton  Bldg., 
Chicago. 


Honeymoon.  “Instructions  for  the  Honey- 
moon.” New  book,  written  by  physician.  Clean, 
free  from  vulgarity,  yet  so  plain  all  may  understand. 
25c  United  Sales  Co.,  Springfield,  III. 


Oklahoma  Farms.  Write  for  free  agricultural 
booklet.  Board  of  Commerce,  Shawnee,  Okla. 

“What  Every  Girl  Should  Know.**  By  Mrs. 
Margaret  Sanger,  the  birth  control  advocate.  50c. 
United  Sales  Co.,  Springfield,  111. 

If  you  want  to  sell  or  exchange  your  farm, 

unimproved  land,  city  property  or  patent,  write 
me.  John  J.  Black,  194th  St.,  Chippewa  Falls,  Wis. 

“Ten  Tragedies  of  Ten  Girls.”  Startling 
book,  50c.  White  slavery  exposed.  United  Sales 
Co.,  Springfield,  III. 

Breed  Canaries.  Profitable  pastime.  Particu- 
lars free.  Bird  Farm,  Lynnhaven,  Virginia. 

Rare,  Instructive  and  Entertaining  Books. 

Catalogue  10c.  United  Sales  Co.,  Springfield,  111. 

Repair  Leaky  Cisterns.  Practical  cement 
workers  complete,  guaranteed  instructions  $1.00. 
L.  H.  Jacks,  Ashland,  Ore. 

Book  of  Nature.  By  Dr.  Faulkner;  plain 
facts  about  sex  matters  for  those  married;  about 
to  marry,  25c.  United  Sales  Co.,  Springfield,  III. 

Mechanics,  Hobbiests,  Manufacturers — 

build  my  idea  Continuous  Automatic  Gravity 
Phonographs.  For  particulars  write  A.  Lunn,  Box 
455,  Postal  Station  F.,  Toronto,  Canada. 

Tattooing,  is  a good  paying  proposition,  start 
in  business  for  yourself.  Complete  tattoo  outfit 
for  amateurs  $10.00.  Send  10c  for  up-to-date  price 
list.  Harry  V.  Lawson,  Box  31,  Norfolk,  Va. 

Dollars  Yearly  in  Your  Back  Yard.  No 

ginseng,  mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.  Metz,  313  East  89th  St.,  New 
York. 

“Money=Talks.”  The  Business  magazine  pub- 
lished for  progressive  people.  Send  for  sample  copy 
P.  O.  Box  236-B,  Newark,  New  Jersey. 

I made  a Week  evenings  with  a small  Mail 
Order  Business  Home.  Free  Booklet  tells  how. 
2c  postage.  Alex  Scott,  Cohoes,  N.  Y. 

Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage  sales- 
men. $300  to  $2,000  necessary.  Will  allow 
expenses  to  Baltimore  as  explained.  Address,  Mr. 
Clemmer,  603  N.  Eutaw  St.,  Baltimore,  Md. 

Be  an  Inventor.  Become  famous,  rich  and 
independent.  Particulars  free.  Jay  G.  Hobson, 
Martinsville,  Indiana. 

Enter  a New  Business.  Earn  $3,000  to 
$6,000  yearly  in  professional  fees  making  and  fitting 
a foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned’  by  any 
one  at  home  in  a few  weeks  at  small  expense;  no 
further  capital  required;  no  goods  to  buy;  job 
hunting,  soliciting  or  agency.  Address  Stephenson 
Laboratory,  18  Back  Bay,  Boston,  Mass. 

Be  Independent.  We  teach  by  mail  how  to 
manufacture  unexcelled  toilet  goods.  Particulars 
free.  School  of  Cosmetics,  Box  C,  Omaha,  Neb. 

Big  Money  Selling  Artificial  Pearls.  Particu- 
lars free.  Bolitho,  211  Rue  St.  Honore,  Paris. 
France. 


We  will  start  you  in  the  cleaning  and  dyeing 
business,  little  capital  needed,  big  profits.  Write 
for  booklet.  The  Ben-Vonde  System,  Dept.  H. 
Charlotte,  N.  C. 

$5,000  Yearly  income  paid  thousands  of  people 
who  invested  in  Texas  oil  lands.  They  made  the 
start.  $2.00  may  start  you  making  $200  monthly, 
possibly  more.  You  get  warranty  deed  to  land 
with  interest  in  well  and  participating  interest  in 
entire  sub-divieion.  Results  count.  Bank  refer- 
ence, established  facts  free.  Write  today.  Sour- 
Jake  Texas  Oil  Co.,  602  Demenil,  St.  Louis,  Mo, 


Help  Wanted 


Silvering  Mirrors.  French  Plate  taught.  Easy 
to  learn.  Immense  profits.  Plans  free.  Wear 
Mirror  Works.  Excelsior  Springs,  Missouri. 

Universal  Shorthand  Course  (Pitman)  makes 
stenographic  experts  in  36  lessons.  Efficiency  guar- 
anteed or  money  back.  Helps  users  of  other  systems 
increase  pay.  Easy  terms.  Write  for  Booklet  12. 
Universal  Shorthand  Course,  6609  Kimbark 

Avenue.  Chicago.  111. 

Stop  Daily  Grind.  Start  silvering  mirrors,  auto 
headlights,  tableware,  etc.  Plans  free.  Clarence 
Sprinkle,  Dept.  48,  Marion,  Indiana, 

Firemen,  Brakemen,  Baggagemen,  $I40«200, 
Colored  Porters  by  Railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau  East  St, 

Louis,  111.  ^ 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails  free.  Press  Syndicate,  5665  St.  Louis,  Mo. 

Men  Wanted  for  detective  work.  Experience 
unnecessary.  Write  J.  Ganor,  former  U.  S.  Gov't 

Detective,  135  St.  Louis.  

Hundreds  Men — Women — Girls,  over  17, 
wanted  immediately  by  U.  S.  Government.  Per- 
manent, for  life,  positions.  $1,400  to  $2,300  year. 
No  strikes.  No  layoffs.  ^ Easy,  pleasant  inside  or 
outside  work.  Quick  raise.  Vacation  with  pay. 
Common  education  sufficient.  Write  immediately 
for  free  list  positions  now  open.  Franklin  Institute, 
Dept.  G25,  Rochester,  N.  Y. 

Be  a Mirror  Expert.  $3  to  $10  a day;  spare 
time  home  at  first,  no  capital;  we  train,  start  you 
making  and  silvering  mirrors  French  method.  Free 
Prospectus.  W.  R.  Derr,  Pres.,  579  Decatur  Street. 

Brooklyn,  N.  Y. ' ' . ^ 

Men  Wanted  at  $35  to  $100  a week  to  make 
mechanical  drawings.  Work  is  easy,  pleasant  and 
leads  to  higher  positions  in  Industrial  Field  at 
excellent  salaries.  We  furnish  set  of  instruments, 
train  you  at  home,  in  spare  time,!  by  practical 
method  and  help  you  qualify  for  position.  Write 
today  for  particulars  Roy  C.  Claflin,  President, 
Dept.  1322,  14th  and  T.  Sts.,  Washington,  D.  C. 

Detectives  earn  big  money.  Excellent  oppor- 
tunity. Travel.  Great  demand  everywhere.  Ex- 
perience unnecessary.  Particulars  free.  Write 
American  Detective  System.  1968  Broadway,  N.  Y. 

Be  a Detective.  Travel  and  earn  big  money 
Learn  this  fascinating  profession  by  home  study. 
Particulars  free.  Write  American  School  of 

Criminology,  Dept.  B,  Detroit,  Mich.  ' 

Become  Automobile  Experts.  Start  business 
for  yourself.  Earn  $200  month.  Sample  lessons  free. 
Franklin  Institute,  Dept.  G 806,  Rochester,  N.  Y. 

Men — learn  wireless  at  home  quickly  and  easily. 
Attractive  positions  now  open  for  men  qualified  as 
radio  operators,  electricians,  mechanics,  inspectors 
and  draftsmen.  Beginner  operators  now  averaging 
$200  per  month;  no  previous  experience  or  wireless 
education  necessary  to  enter.  Opportunity  to  travel 
and  see  the  world  or  locate  in  land  wireless  work. 
Oldest  and  largest  radio  school  in  America;  es- 
tablished in  1914.  We  train  you  through  our  home 
study  course,  or  at  our  local  schools  to  qualify  for 
official  license,  and  help  you  secure  position  on  land 
or  sea.  Wireless  outfit  furnished  for  home  practice. 
Free  catalogue  on  request.  National  Radio  In- 
stitute, Dept.  505,  14th  and  U Streets,  N.  W., 
Washington^  D.  C. 
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Salesmen  Wanted 


Salesmen.  Earn  $3,500  to  $10,000  a year.  City 
or  Traveling.  Experience  unnecessary.  Quickly 
qualify  through  our  amazing  system.  Free  employ- 
ment service  to  members.  Send  for  Salesmanship 
book,  list  of  lines  and  full  particulars.  Nat.  Sales- 
men’s Training  Ass'n,  Dept.  158B,  Chicago,  III. 

Wanted.  Responsible  live  wire.  $80  weekly. 
No  selling  or  investment.  Steady  work.  Write  J.  C. 
Hahn,  Cullom,  Illinois. 

iiiiiiiiiiiimiiiiitiiiiiiiiiiiiiimiiiiiimiiiiminiiiiiii[iiiiiiiiiiiiiiiiiMiiimiiiimiiiii(iiimniiiiiiiiiiiiiiiiimillu 

Correspondence  Courses 


Dollars  Saved.  All  kinds  of  used  correspond- 
ence courses  sold.  (Courses  bought.)  Lee  Moun- 
tain, Pisgah.  Ala. 
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WE  present  to  our  readers,  two 
schemes  for  utilizing  tidal 
power,  the  one  following  the 
lines  of  a plan,  originating  in 
France,  for  a power  station  on 
the  British  Channel ; the  other  a proposed 


and  those  in  the  side  lines  closed,  the 
water  flows  in  thru  the  central  line  actuat- 
ing turbines  in  the  power  house.  The 
course  of  the  water  as  it  passes  thru 
the  power  station,  it  will  be  observed,  is 
from  the  sea  towards  the  reservoir,  so 


whether  the  tide  is  entering  the  reservoir, 
or  whether  the  reservoir  is  delivering  its 
contents  to  the  channel. 

The  idea  of  the  scheme  is  simply  to 
give  the  turbines  the  same  direction  of 
rotation,  whether  the  reservoir  is  filling 


In  England  There  Is  Very  Great  Rise  and  Fall  of  the  Tide.  In  the  Severn  Estuary  a Thirty-Foot  Rise  and  Fall  Is  to  Be  Utilized  As  Shown  Above. 

A Half  Million  Horse-Power  Is  to  Be  Developed. 


installation  of  a very  large  size  at  the 
mouth  of  the  Severn  River,  England.  The 
estuary  of  this  river  is  celebrated  for  the 
great  rise  and  fall  of  tide,  which  brings 
about  the  formation  of  a bore. 

The  idea  of  the  French  installation  is 
by  a system  of  conduits  to  admit  water 
to  an  impounding  reservoir  as  the  tide 
rises.  The  water  entering  the  reservoir 
passes  thru  pipes,  and  referring  to  the 
cut,  with  valves  in  the  central  line  open 


that  the  turbines  rotate  in  a sense  deter- 
mined by  the  direction  of  this  flow. 
When  the  dam  is  full  and  the  tide  begins 
to  fall,  power  is  again  developed  by  clos- 
ing the  gates  in  the  central  line  and  open- 
ing those  in  the  side  lines.  The  effect  will 
be  that  the  reservoir  will  empty  itself  and 
the  flow  of  water  thru  the  power  station 
will  be  in  the  same  direction,  within  the 
station,  as  it  was  before.  Thus  the  tur- 
bines will  always  turn  in  the  same  sense. 


or  emptying  itself.  The  above  is  perhaps 
little  more  than  a suggestion  but  it  at 
least  carries  out  the  idea  of  a uniform 
direction  of  rotation  of  the  turbines  in 
the  power  station. 

We  now  come  to  the  proposed  Severn 
River  installation.  Taking  advantage  of 
any  natural  shoals  the  channel  is  to  be 
dammed  with  provision  of  a shiplock 
plant.  The  dam  whose  line  is  determined 
by  the  natural  contour  of  the  river  bot- 
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tom,  provides, 
as  will  be  seen 
from  the  cut, 
a wide  chan- 
nel leading  to 
the  lock.  In 
the  walls 
forming  this 
channel  there 
are  to  be  in- 
stalled  tur- 
bines of  a mil- 
lion maximum 
horse  - power. 

The  power 
which  the  tur- 
bines can  de- 
V e 1 o p will 
vary  over  a 
very  large 
range.  To  the 
left  of  the  cut 
is  seen  the 
River  Wye, 
beloved  by 
Cook’s  tour- 
ists, and  far 
back  in  the  in- 
terior there 
has  been 
found  an  ideal 
site  for  the  es- 
tablishment of 
a n immense 
lake  or  reser- 
voir. This 
site  it  is  pro- 
posed to  dam 
and  to  connect 
it  with  the 
Wye  by  a tun- 
nel; when  the  conditions  are  such  that 
the  turbines  are  exerting  a million  horse- 
power, half  of  it  will  be  taken  off  and  ex- 
pended for  filling  the  lake. 

Under  other  conditions  of  the  tide,  when 
normal  conditions  would  give  the  turbines 
very  little  power,  the  waters  of  the  lake 
are  to  be  drawn  upon  so  as  to  bring  the 
power  up  to  the  normal  500,000  horse- 
power. 

Above  the  dam  a railroad  bridge  and 
viaduct  crosses  the  estuary.  At  the  locks 
it  is  doubled  so  that  one  set  of  tracks 
passes  on  the  ocean  side  of  the  locks  and 
the  other  on  the  river  side.  The  object 
of  this  arrangement  is  to  give  the  trains 
continuous  passage.  In  locking  ships  thru 
the  gates  it  will  be  seen  that  one  track 


On  'the  French  Coast  It  Is  Proposed  to  Install  a Turbine  Plant,  Whose  Rotors  Shall  Turn  in  the  Same 
Direction  for  Rising  and  Falling  Tide.  We  Illustrate  a Suggestion  for  Doing  This. 


or  the  other  will  always  be  closed.  If  but 
a single  track  crost  the  locking  station  it 
would  have  to  be  opened  every  time  a 
ship  went  thru,  thus  introducing  the 
trouble  of  intermittent  passage  for  trains. 

The  method  of  energy  storage,  involv- 
ing the  use  of  the  artificial  lake,  contem- 
plates special  turbines  to  be  stationed  in 
the  vicinity  of  the  lake  so  that,  as  the 
water  is  allowed  to  flow  into  the  Wye, 
these  turbines  will  give  the  power,  which 
under  the  conditions  of  slack  water  the 
turbines  in  the  Severn  waters  cannot  sup- 
ply. It  is  a most  ingenious  arrangement 
and  would  seem  to  contain  a good  sugges- 
tion for  other  similar  locationg.  Offhand, 
a number  of  such  power  stations  could  be 
suggested,  for  on  the  coast  of  England, 


there  are  sev- 
eral localities 
which  would 
seem  open  to 
this  class  of 
treatment. 

In  the  case 
of  the  “Severn 
Barrage,’’  as 
the  installa- 
tion is  called, 
an  enormous 
amount  of  en- 
ergy will  have 
to  be  stored 
in  the  lake. 
The  tunnel 
for  its  supply 
is  to  be  driven 
thru  over  a 
mile  of  solid 
rock,  and  is  to 
have  a diam- 
eter  of  40 
feet,  so  as  to 
be  the  largest 
thing  of  its 
kind  in  the 
world. 

For  such  in- 
stallations as 
these,  if  they 
are  to  be  es- 
tablished o n 
this  side  of 
the  ocean, 
one’s  thoughts 
go  at  once  to 
the  northeast 
where  in  the 
state  of  Maine 
and  in  the  provinces  on  the  Bay  of  Fundy 
there  are  many  ideal  sites.  Our  readers 
will  remember  the  famous  waterfall  in  the 
Harbor  of  St.  John,  New  Brunswick. 
This  waterfall  falls  in  opposite  directions 
as  the  tide  changes.  Here  one  of  the  in- 
stallations we  have  described  as  being  de- 
signed for  the  British  Channel,  might  in- 
deed be  put  into  successful  operation.  For 
many  years,  coal  has  been  brought  down 
from  the  provinces.  Perhaps  a time  will 
come  when  power  from  the  ocean  will  be 
distributed  from  the  head  of  the  Bay  of 
Fundy  where  the  enormous  tidal  rise  and 
fall  would  seem  to  make  possible  the  con- 
struction of  an  ideal  power  plant. 


HOW  would 
you  like  to  be 
in  swimming 
at  your  favorite 
beach  and  suddenly 
find  yourself  in 
combat  with  a gi- 
gantic crab  like  the 
one  shown  in  the 
accompanying  illus- 
tration? This  is  not 
a reconstructed  crab 
of  prehistoric  times, 
doped  out  in  plaster 
and  wood  by  a be- 
spectacled theorist 
or  stuclent,  but  it 
represents  what  is 
said  to  be  the  larg- 
es t crab  in  the 
world,  .and  which 
was  found  in  the 
sea-waters  off  Ja- 
pan. 

This  enormous 
creature  of  the  deep 
has  tremendously 
large  arms  with 
pincers,  whi'-h  arms 
extend  eighteen 


feet.  The  size  of 
this  huge  specimen 
compared  with  that 
of  an  ordinary  sized 
American  crab  is 
clearly  show  in  the 
illustration. 

This  big  crab,  in 
order  to  escape  be- 
ing killed,  when  at- 
tacked by  other 
large  marine  inhabi- 
tants, proceeds  by 
the  aid  of  his 
pincers  to  plaster 
and  cover  his  whole 
body  with  various 
growths  and  sea- 
weeds, et  cetera,  un- 
til he  resembles  a 
bit  of  the  sea  bot- 
tom itself,  thus 
evading  his  pursuers. 

The  relative  size 
of  the  giant  crab  is 
also  demonstrated 
vividly  by  its  com- 
parison with  tbe 
man  shown  standing 
with  arms  extended. 


in  Miniatan 


Those  who  Hke  tme-to-nature  minia- 
tures will  surely  admire  this  clever 
and  interesting  scene  now  being  ex- 
hibited at  the  Pennsylvania  Railroad  Sta- 


legs  move  as  they  travel  to  their  ultimate 
destination  in  back  of  the  scenes. 

Here  they  dip  under,  on  an  endless  belt 
only  to  come  up  on  the  opposite  side  and 


A word  as  to  its  construction.  Four 
long  endless  bands  of  tape  are  moving 
constantly,  two  in  one  direction  and  two 
in  the  other.  To  these  bands  are  attached 


The  Illustration  Below  Shows  One  of  th 
^ Replicas  of  Atlantic  City  Ever  Constructed. 
Put  on  Exhibition  at  tne 
Pennsylvania  Railroad 
Station  in  New/ 


tion  in  New  York  City  by  the  Atlantic 
City  Publicity  Bureau. 

The  display  itself  is  forty  feet  long  and 
thirteen  feet  wide  and  was  donated  by 
three  Atlantic  City  Fire  Department  mem- 
bers. The  breakers  and  boardwalk  are 
faithfully  reproduced  in  exact  detail  with 
photographs  of  the  famous  Atlantic  City 
hotels  making  up  the  background.  On  the 
boardwalk  four  continuous  streams  of 
pleasure  seekers  move  along  in  opposite 
directions.  Here  we  find  miniature  dolls, 
drest  in  the  height  of  fashion,  watching 
the  crowds  at  the  beach,  some  strolling 
along  and  some  in  wheeling  chairs  pro- 
pelled by  an  attendant.  Even  their  tiny 


continue  their  seemingly  tireless  move- 
ments. At  the  beach  are  miniature  dolls 
in  all  kinds  of  positions ; some  buried  in 
the  sand  and  some  frolicking  around. 
Others  again  are  enjoying  the  cool  invit- 
ing waters  and  dipping  under  the  surface 
each  time  the  breakers  carry  them  under. 

The  flood  lights  are  suddenly  extin- 
guished and  the  night  scene  of  Atlantic 
City  boardwalk  is  rendered  in  detail,  the 
only  illumination  coming  from  the  mini- 
ature boardwalk  lamps  and  a lighthouse 
in  the  background.  The  waves  continue 
to  roll  and  the  bathers  remain  in  the 
water. 


the  miniature  dolls  4 or  5 inches  high  so 
that  their  feet  and  legs  depend  freely. 
Into  the  bottom  of  each  foot  a small  nail 
is  driven  which  collides  with  a series  of 
nails  driven  laterally  into  two  strips  of 
wood  lining  each  side  of  the  slot  enclosing 
endless  tape  bands. 

The  forward  motion  of  the  doll  causes 
a movement  of  each  foot  exactly  similar 
to  a walking  movement  in  a human  being. 
The  breakers  in  the  water  are  made  by 
painted  strips  of  canvas,  glued  to  three 
rollers  which  constantly  revolve  in  a tank 
of  water.  To  these  breakers  are  attached 
the  bathing  dolls.  The  display  is  valued 
at  $6,000. 
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We  illustrate  the  making  of  a face  mask 
from  a living  model.  It  is  anything  but 
a pleasant  operation.  It  is  done  with 
plaster-of-Paris  put  on  soft,  which  in  a 
few  minutes  sets  to  a stony  hardness. 

Oil  is  used  as  required  to  prevent  its 


adherence.  It  may  have  to  be  removed 
in  parts.  This  is  provided  for  by  having 
a wire  bent  so  as  to  lie  close  to  the  surface 
along  the  lines  where  it  is  desired  to  cut 
the  plaster,  and  by  withdrawing  the  wire, 
the  material  is  cut  so  that  the  mask  can 


be  removed  in  pieces.  This  gives  an  in- 
taglio of  the  features.  The  pieces  are  put 
together,  then  either  treated  with  oil  or 
wax  to  prevent  adhesion,  and  as  many 
plaster  casts  as  desired  are  taken  there- 
from. 


A Plaster-of-Paris  Likeness  of  One  of  the  Most  Beautiful  Women  in  Expert  Shown  Removing  One-Half  of  Plaster-of-Paris  Face  Mask  After 

France.  The  Molded  Form  Was  Poured  Into  a Plaster  Mask  Taken  as  It  Has  “Set”  and  Hardened.  A Wire  Placed  Over  the  Face  Facilitates 

Shown  at  the  Right.  Splitting  the  Mask. 
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SIX  SCREENS 
PiCTUKE'S  Slf 


The  Above  Illustrates  a New  Idea  in  Motion-Picture  Theater  Building  Whereby  It  Becomes  Possible  for  50,000  People  or  More  to  View  Motion 
Pictures  The  Idea,  in  Short,  Is  to  Use  a Hexagonal  Screen,  Which  Consists  Really  of  Six  Distinct  Screens  on  Which  Six  Pictures  Are  Thrown 
Simultaneously,  as  Well  as  Synchronously.  The  Entire  Audience,  Therefore,  Views  the  Picture  at  the  Same  Time.  The  Screen  Is  Arranged  So 


Tlhesiter  of  tlh® 


OUR  moving  picture  theaters  have 
increased  by  leaps  and  hounds 
during  the  past  decade  as  is  real- 
i;^cd  hy  everyone.  In  our  large 
cities  it  is  always  difficult  to  seat 
all  the  patrons  who  desire  to  gain  admis- 
sion, and  when  a big  feature  is  advertised, 
it  is  usually  im|)ossihle  to  secure  admis- 
sion, evi'ii  tho  these  houses  seat  anywhere 
from  two  thousand  to  five  thousand  people 
at  one  time. 


Take,  for  instance,  the  largest  picture 
theater  in  New  York  City,  the  Capitol, 
which  is  also  the  largest  theater  in  the 
world.  This  theater  has  5,300  seats  and 
quite  frcf|uently  it  is  impossible  to  gain 
admission  ; it  has  Iteen  remarked  often 
that  this  house  would  he  sold  out  if  it 
were  five  or  si.x  times  as  large. 

What,  then,  will  the  future  bring?  _ If 
at  the  present  time  we  have  houses  seating 
more  than  five  thousand  people  which  can- 


not accommodate  the  moving  picture- 
loving  public,  what  will  happen  five  or  ten 
years  hence  when  the  population  has 
largely  increased  and  when  the  taste  for 
movies  has  increased  as  well? 

Built  along  the  lines  of  the  present 
motion  picture  houses,  that  is,  on  the 
rectanguar  plan,  it  seems  almost  impos- 
sible to  make  the  houses  much  larger  than 
the  present  Capitol  Theater.  A person 
sitting  in  the  last  row  is  some  212  feet 
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PROJECTORS 


MOTOR  OPERA: 
TING  6 PRO- 
JECTORS 
SIMULTANEOUS 
LY 


REVOLVING 
SHAFT  DRIV- 
IN&REELS 


SHOWING 

1ULTANEOU5LY 


OPERATOR 


SCREEN  IN 
-POSITION 


^REVOLVING#; 


iDiSAPPEARiNG: 
^REEN  BELOW, 
teSTAGE^* 


0 19S1  Science  liiventi(jii 


That  It  Sinks  Below  the  Floor,  Unmasking  a Revolving  Stage  Upon  Which  the  Orchestra  Is  Seated.  The  Novelty  of  the  Revolving  Stage 
Will  Be  Appreciated  by  All  Theater-Goers.  New  Effects  Are  Provided  by  Such  a Feature,  as  Is  Made  Apparent  from  Our  Article.  Loud-Talking 
Telephones  Thruout  the  Auditorium  Make  It  Possible  for  Everyone  to  Hear,  Even  Tho  Seated  in  'the  Last  Row. 


away  from  the  screen,  which  is  about  the 
limit,  unless  he  should  wish  to  use  opera 
glasses,  which  seems  impractical.  What 
then  is  the  solution? 

The  writer  suggests  to  go  back  to  the 
old  Roman  amphitheater  construction  for 
moving  theater  houses,  and  our  illustra- 
tion shows  how  it  can  be  accomplisht.  A 
house  as  pictured  here  should  seat  from 
forty  to  afty  thousand  people  without 
much  trouble,  and  it  seems  reasonable  that 
such  a theater  would  be  readily  filled  and 
could  be  run  profitably,  at  least  in  our 
larger  cities. 

Of  course,  such  a scheme  precludes  the 
use  of  a single  screen,  and  for  this  reason 
the  hexagonal  screen  arrangement  as 
shown  must  be  used.  This  screen,  which 


by  the  way  disappears  below  the  floor  of 
the  theater  (similar  to  the  curtain  now 
used  at  the  New  York  Hippodrome),  is 
placed  in  the  center  of  the  house.  Motion 
picture  projectors,  of  which  there  are  six, 
are  located  in  the  central  axis  of  the  six 
screens  as  shown.  One  operator  attends 
to  the  six  projectors,  all  of  which  run 
simultaneously  and  are  strictly  synchro- 
nous as  well.  In  other  words,  the  identical 
films  are  shown  simultaneously  on  the  six 
screens,  and  the  action  must  be  syn- 
chronous for  the  following  reasons.  Sup- 
pose one  of  the  screens  should  flash  a 
certain  comical  action  ahead  of  the  other 
five  screens.  Naturally,  the  audience  sit- 
ting in  front  of  this  particular  screen 
would  start  laughing  loudly,  before  the 
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people  sitting  in  front  of  the  other  screens 
had  reached  that  particularly  mirthful 
topic.  The  other  five  “audiences”  would 
therefore  be  annoyed,  which  can  he  readily 
understood.  It  should  be  noted  that  there 
are  really  six  separate  “audiences”  to  a 
house  of  this  kind,  one  “audience”  for 
each  screen  facing  it. 

For  this  reason,  it  would  be  of  the  ut- 
most importance  to  rim  the  films  syn- 
chronously, which  can  be  accomplisht  with 
very  little  trouble  by  means  of  a single 
motor  and  six  revolving  shafts  which 
drive  the  six  reels,  as  seen  in  our  illus- 
tration in  the  upper  right-hand  corner. 
If  a film  of  any  of  the  projectors  should 
break,  the  operator  stops  all  of  them  until 
(Continued  on  page  1218) 
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The  Above  Illustrates  a New  I( 

Pictures.  The  Idea,  in  Short.  Is  

Simultaneously,  as  Well  as  Synchronously. 


Wherry  It  Becomes  Possible  for  50,000  People  or 
Syc  Distinct  Screens  on  Which  Si. 
the  Picture  at  the  Same  Time.  The 


The  Entire  Audience,  Therefore,  View' 


• More  to  View  Motion 
c Pictures  Are  Thrown 
Screen  Is  Arranged  So 


CO  1921  Rcleiiee  ti  Inn'iitloii 

Sinks  Below  the  Floor,  Unmasking  a Revolving  Stage  Upon  Which  the  Orchestra  Is  Seated.  The  NoveVw  of  the  Revolving  Stage 
"'ll  Be  Appreciated  by  All  Theater-Goers.  New  Effects  Are  Provided  by  Such  a Feature,  as  Is  Made  Apparent  from  Our  Article.  Loud^alking 
Telephones  Thruout  the  Auditorium  Make  It  Possible  for  Everyone  to  Hear,  Even  Tho  Seated  in  the  Last  Row. 


OUR  moving  picture  theaters  have 
increased  by  leaps  and  bounds 
during  tlie  past  decade  as  is  real- 
ized by  everyone.  In  our  large 
cities  it  is  always  difficult  to  seat 
all  the  patrons  who  desire  to  gain  admis- 
sion, and  when  a big  feature  is  advertised, 
Jt  is  u.sually  impossible  to  secure  admis- 
sion, even  tho  these  houses  seat  anywhere 
from  two  thousand  to  five  thousand  people 
at  one  time. 


By  H.  GERMSBACK 


Take,  for  instance,  the  largest  picture 
theater  in  New  York  City,  the  Capitol, 
which  IS  also  the  largest  theater  in  the 
world.  This  theater  has  5,300  seats  and 
quite  frequently  it  is  impossible  to  gain 
idmission ; it  has  been  remarked  often 
tl.'-t  this  house  would  be  sold  out  if  it 
were  five  or  six  times  as  large. 

What,  then,  will  the  future  bring?  If 
at  the  pr.'scnt  time  wc  have  houses  seating 
more  than  five  thousand  people  which  can- 
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not  accommodate  the  moving  picture- 
loving  public,  what  will  happen  five  or  ten 
years  hence  when  the  population  has 
largely  increased  and  when  the  taste  for 
movies  has  increased  as  well? 

Built  along  the  lines  of  the  present 
niotion  picture  liouses,  that  is.  on  the 
rectanguar  plan,  it  seems  almost  impos- 
sible to  make  the  houses  much  larger  than 
the  present  Capitol  Theater.  A person 
sitting  in  the  last  row  is  some  212  feet 


away  from  the  screen,  which  is  about  the 
hmit,  unless  he  should  wish  to  use  opera 
glasses,  which  seems  impractical.  What 
is  the  solution? 

iTtf  "’’■’ter  suggests  to  go  back  to  the 
Old  Roman  amphitheater  construction  for 
jnoving  theater  houses,  and  our  illustra- 
uon  shows  how  it  can  be  accomplisht.  A 
douse  as  pictured  here  should  seal  from 
Tor/y  to  fifty  thousand  people  without 
much  trouble,  and  it  seems  reasonable  that 
theater  would  be  readily  filled  and 
ouid  be  run  profitably,  at  least  in  our 
'linger  cities. 

course,  such  a scheme  precludes  the 
th*^  ^ single  screen,  and  for  this  reason 
c hexagonal  screen  arrangement  as 
Own  must  be  used.  This  screen,  which 


by  the  way  disappears  below  the  floor  of 
the  theater  (similar  to  the  curtain  now 
used  at  the  New  York  Hippodrome),  is 
placed  in  the  center  of  the  house.  Motion 
picture  projectors,  of  which  there  are  six, 
are  located  in  the  central  axis  of  the  six 
screens  as  shown.  One  operator  attends 
to  the  six  projectors,  all  of  which  run 
simullaitcously  and  arc  strictly  synchro- 
nous as  well.  In  other  words,  the  iBentical 
films  are  shown  simultaneously  on  the  six 
screens,  and  the  action  must  be  syn- 
chronous for  the  following  reasons.  Sup- 
pose one  of  the  screens  should  flash  a 
certain  comical  action  ahead  of  the  other 
five  screens.  Naturally,  the  audience  sit- 
ting in  front  of  this  particular  screen 
would  start  laughing  loudly,  before  the 
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people  sitting  in  front  of  the  other  screens 
had  reached  that  particularly  mirthful 
topic.  The  other  five  “audiences’’  would 
therefore  be  annoyed,  which  can  be  readily 
understood.  It  should  be  noted  that  there 
are  really  six  separate  “audiences”  to  a 
house  of  this  kind,  one  “audience”  for 
each  screen  facing  it. 

For  this  reason,  it  would  be  of  the  ut- 
most importance  to  run  the  films  syn- 
chronously, which  can  be  accomplisht  with 
very  little  trouble  by  means  of  a single 
motor  and  six  revolving  shafts  which 
drive  the  six  reels,  as  seen  in  our  illus- 
tration in  the  upper  right-hand  corner. 
If  a film  of  any  of  the  projectors  should 
break,  the  operator  stops  all  of  them  until 
{Continued  on  page  1218) 
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X-Ray  Apparatus  Used  Successfully  in  Exposing  Spurious  “Old  Masters.”  The 
Genuine  Old  Grounds  Were  Done  in  Pigments  vC^ich  Were  Comparatively  Trans- 
parent to  the  X-Rays. 


The  role  of  X-rays 
in  the  last  few 
years  has  been 
almost  exclu- 
sively medical, 
but  now  it  seems  destined 
to  be  extended  and  to 
cover  a more  varied  field 
day  by  day.  The  services 
which  it  has  rendered  to 
metallurgy  in  revealing 
imperfections  in  such 
metallic  parts  as  may  be 
of  particular  importance 
is  recognized  now ; and 
finally  it  is  invading  the 
domain  of  the  fine  arts, 
so  that  the  world  of  fine 
art  and  painting  is  des- 
tined to  utilize  its  re- 
markable power. 

The  first  investigations 
of  this  nature  were  car- 
ried on  in  Germany  in 
1914,  and  are  described 
by  Faber  in  the  Zeit- 
shrift  fit)-  M usciimkitnde. 

They  have  been  followed 
out  in  Holland  by  Dr. 

Heilbron  of  Amsterdam, 
who  has  attained  very 
curious  results. 

Recently  a French  spe- 
c i a 1 i s t , Dr.  Andre 
Cheron,  has  attained  still 
more  exact  results  in  this 
field,  and  we  give  here- 
with the  technique  of  his 
methods  which  has  made 
possible  the  radiographic 
verification  of  the  au- 
thenticity of  paintings  by 
the  “oltl  masters.” 

It  is  known  that  the 
degree  of  transparency 
of  a body  to  X-rays  de- 
pends upon  the  number 
and  weight  of  the  colors 
present.  Now  in  a picture  there  are  three 
things  to  consider:  the  support  (canvas  or 
wooden  panel),  the  ground  with  which 
this  support  is  covered,  and  finally  the 
colors  which  are  used  in  the  picture  itself. 
The  support  is  always  very  transparent 
to  X-rays,  cloth  much  more  so  than 
wood. 

As  regards  the  ground,  it  seems  to  fol- 
low from  the  records  which  we  possess 
on  the  manufacture  of  colors  and  on  the 
preparation  of  canvas  and  panels,  that  the 
old  artists  spread  over  their  supports  a 
mixture  of  calcium  carbonate  and  glue, 
comparatively  transparent  to  X-rays.  To- 
day, on  the  contrary,  a coating  of  white 
lead  is  almost  exclusively  used,  which  is 
much  more  opaque  and  which,  working 
into  the  interior  of  the  threads  of  the 
cloth,  makes  a contrast  with  the  trans- 
parency of  these  threads  which  cannot 
escape  notice. 

As  regards  the  colors  used  by  the  artist 
for  depicting  his  subject,  they  also  vary 
greatly  in  density  and  consequently  in 
transparency  to  X-rays.  Some  colors  such 
as  white  are  and  always  have  been  almost 
exclusively  made  of  heavy  compounds  of 
lead  or  of  zinc ; such  colors  are  practically 
opaque  to  the  X-ray. 

Others,  like  bitumen  and  the  generality 
of  blacks,  are  extremely  light  and  let  the 
rays  pass  thru  very  readily.  Finally,  be- 
tween these  two  extremes  we  find  very 
different  density  or  weight,  from  light  car- 


mine to  heavy  chrome  yellow  with  cobalt 
blue,  ultramarine,  sienna,  Veronese  green, 
English  Vermillion  and  orange,  taking  the 
intermediate  positions. 

But  a certain  number  of  colors  which 
were  formerly  made  on  a base  of  mineral 
salts  (the  majority  of  reds,  for  example) 
are  today  sometimes  made  of  vegetable 
substances  far  more  transparent,  like  mad- 
der. It  is  the  same  with  aniline  colors. 

It  is  clear  now  that  to  obtain  a good 
radiographic  image  of  a painting  two 
things  are  essential : (1)  the  transparency 

of  the  support  and  of  the  ground;  (2) 
the  relative  opacity  of  the  colors  or  at 
least  of  certain  of  the  colors  whose  con- 
trasts form  the  image. 

These  conditions  are  accuratel}'  realized 
in  the  ancient  paintings ; on  the  contrary, 
modern  paintings  on  an  almost  opaque 
ground,  covered  with  colors,  often  very 
transparent  to  X-rays,  give  less  perfect 
imaa-es  by  the  X-rays  and  are  often  almost 
invisible. 

Here  is  our  first  result.  Radiography 
can  give  us  a clue  to  the  age  of  a picture 
and  consequently  sometimes  can  deter- 
mine its  authenticity. 

Another  result  that  radiography  will 
show  is  the  injuries  which  a painting 
may  have  experienced  in  the  course  of 
the  centuries,  in  spite  of  the  most  skillful 
restorations.  Since  it  is  a question  of 
ancient  painting,  the  ground  and  the  color 
used  in  the  restoration  will  be  of  different 


manufacture  and  prob- 
ably of  different  atomic 
weight,  and  will  disclose 
on  the  photographic  plate 
by  absolute  spots,  per- 
fectly defined  in  area, 
the  injuries  often  en- 
tirely unsuspected  by  the 
casual  observer. 

And  now  perhaps  the 
most  interesting  of 
these  researches  is  the 
revealment  of  surprises 
by  radiography.  To  see 
a picture  by  transmitted 
X-rays  is  to  know  in 
great  part  its  history, 
'file  artist  himself  may 
have  modified  his  work 
in  the  course  of  its  exe- 
cution. All  the  addi- 
tions, all  of  the  over- 
a y s which  have  been 
used  on  it,  are  thus  re- 
vealed ; not  to  mention 
the  une.xpected  discov- 
e r i e s of  paintings  en- 
tirely hidden  under  mod- 
ern work,  the  latter  done 
by  some  unscrupulous 
artist. 

The  first  two  proofs 
obtained  by  M.  Cheron, 
The  Madonna  of  Stellas 
and  The  Flower  Piece, 
show  very  well  the  con- 
trast between  the  radio- 
graph of  an  ancient  pic- 
ture and  that  of  a mod- 
ern one. 

The  first  has  colors  that 
are  quite  strong  and  the 
figures  can  be  recognized 
clearly.  But  besides  there 
appear  at  the  base  of 
the  picture  entirely  un- 
suspected restorations  of 
considerable  extent.  In 
the  second  picture,  on  the  contrary,  no 
image  is  visible  except  that  of  the  three 
white  flowers,  which  are  the  only  things 
done  in  a color  sufficiently  opaque  to  give 
a silhouette  thru  the  ground  of  white 
lead  which  undoubtedly  coated  the  canvas. 

Another  painting,  the  picture  of  the 
Royal  Infant  at  Prayers  of  the  French 
School  of  the  fifteenth  century,  now  in  the 
Louvre,  was  also  recently  radiographed  by 
Dr.  Cheron.  The  authorities  of  the  Mu- 
seum consider  from  certain  records  that 
the  original  base  of  the  picture  had  suf- 
fered considerable  deteriorations  and  that 
these  were  hidden,  by  a uniform  black 
coating ; this  radiograph  confirms  their 
hypothesis. 

Finally,  another  radiograph  obtained  by 
the  same  process  shows  a little  Flemish 
scene ; it  had  formerly  been  attributed  to 
van  Ostade.  The  radiograph  is  still  more 
curious.  It  shows  no  trace  of  the  figures, 
except  the  head  of  one  of  them  which  can 
be  made  out  in  the  center  of  the  painting, 
but  on  the  contrary,  two  peacocks,  two 
ducks  and  two  chickens  appear  upon  the 
plate.  There  were  undoubtedly  two 
paintings  superimposed  on  the  same 
wooden  panel ; the  first,  that  of  the  birds, 
is  apparently  an  antique,  since  no  opaque 
ground  impairs  the  clearness  of  the  sil- 
houette. The  second  picttire.  the  counter- 
feit van  Ostade,  is  probably  modern,  since 
the  colors,  except  the  whites,  are  almost 
uniformly  transparent  to  the  X-rays. 
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Center:  Left 
— What  Ap- 
pears to  Be 
a “Perfect” 
Old  Master 
Is  Revealed 
by  the  X-ray 
as  Being  in 
Reality  a 
R estored 
P a i nting. 
The  Lower 
Photos  Show 
Modern 
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Top:  Mod- 

ern Painting 
o f Flowers 
at  Left ; at 
Right  Ap- 
pears X-ray 
Photo  — the 
Only  Opaque 
Spots  Are 
Those  from 
the  Three 
White  Flow- 
ers Done  in 
White  Lead, 
a Metallic 
Pigment. 
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Painted 
Over  Older 
Painting. 
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By  the  Paris  Correspondent  of  “SCIENCE  AND  INVENTION” 


The  Accompany- 
ing Photographs 
Show  What  Is 
Probably  One  of 
th  Most  Success- 
ful and  Smallest 
Airplanes  in  the 
World.  It  Was 
Designed  and 
Constructed  b y 
Mr.  de  Pischof  of 
France.  This 
“Baby*’  ’Plane 
Measures  17  Feet 
Wide  by  11  Feet 
Long  and  Stands 
But  4 Feet,  2 
Inches  High.  Its 
Speed  Is  60  Miles 
Per  Hour  When 
Driven  by  Its  16 
Horse-Power,  Op- 
posed Two-Cylin- 
der Engine, 


Many  people  have  been  waiting  for 
the  small  airplane  of  low  horse- 
power, which  will  be  cheap  to  run. 
An  engineer,  Mr.  cle  Pischof,  has  built 
for  them  an  avionctte.  This  constructor 
is  a practical  aviator  and  has  studied 
aerodynamics  and  built  successful  air- 
planes ever  since  the  early  days  of  avia- 
tion. The  first  de  Pischof  machine  was 
built  in  1907  in  connection  with  Mr. 
Koecklin  and  an  autoplanc  was  con- 
structed in  1911. 

In  size  they  are  among  the  smallest 
airplanes  in  the  W'orld — in  construction. 


the  simplest  ever  designed.  This  sport 
machine  flew,  during  the  tests,  most  suc- 
cessfully. Its  construction  is  entirely 
metallic  and  this  small  airplane  is  fitted 
with  a 16  horse-power  Clerget-Blin  hori- 
zontal opposed  two-cylinder  engine  built 
specially  as  an  airplane  engine. 

The  span  is  17  feet  and  the  total  length 
is  11  feet,  while  the  height  is  4 ft.  2 in. 

It  is  a remarkable  fact  that  this  avio- 
nctte can  be  completely  dismantled  in  a 
few  minutes  by  the  aid  of  but  one  small 
spanner  wrench  and  a pair  of  pliers. 
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When  the  wings  are  folded  the  width  of 
the  plane  is  reduced  to  3 feet.  It  follows 
that  any  small  shed  will  shelter  this  ma- 
chine, as,  when  folded  it  is  no  more 
cumbersome  than  a light  motor  car. 

The  wheels  of  the  undercarriage  are 
mounted  on  the  longerons  of  the  lower 
wing. 

The  total  wing  area  is  S0}i  sq.  ft. 
When  empty,  the  avionctte  weighs  225 
lbs. ; its  maximum  speed  is  60  miles  an 
hour  and  its  ceiling  or  highest  altitude  is 
placed  at  6,520  feet. 


T-TURN-IT”  makes  four  rooms  out 
of  one ! Those  who  live  in  the 
congested  cities  such  as  New 
York,  where  the  rents  are  climbing  rapidly 
“towards  the  fourth  dimension,’’  will  find 
of  special  interest  this  latest  invention 
which  comprises  four  living  rooms  in  a 
small  revolving  cabinet,  the  whole  affair 
being  about  the  size  of  the  ordinary 
pantry. 

One  Mr.  P.  L.  Cimini  is  responsible  for 
this  invention,  which  has  met  with  a great 
deal  of  favor  on  the  part  of  the  public 
who  have  seen  the  device  while  on  exhibi- 


tion on  Broadway,  New  York  City, 
recently. 

The  revolving  four-in-one  apartment 
comprises  a substantially  built  revolving 
cylinder  which  can  be  fitted  into  a corner 
or  into  the  side  of  a single  room,  if  that 
is  all  the  space  available,  and  which  will 
permit  the  owner  to  transform  this  single 
room  at  will  into  a library,  a wardrobe,  a 
bedroom  or  a kitchen,  all  of  which  are  ex- 
cellently designed  as  attested  by  the  ac- 
companying photographs  of  the  invention. 

There  are  four  compartments  to  the 
cylinder,  one  containing  a bed  and  bed- 
room accessories ; another  a bookcase  and 


library  equipment ; another  a wardrobe, 
and  the  last — the  most  important  of  the 
lot,  in  many  ways — a perfect  kitchenette, 
which  includes  a stove  and  even  a sink. 

A simple  turn  revolves  the  cylinder  and 
changes  the  room — pronto.  This  circular 
combination  apartment  is  well  ventilated 
and  may  also  ventilate  the  room  in  which 
it  is  placed.  The  kitchenette  is  cleverly 
designed  so  as  to  meet  practically  every 
requirement  of  Mrs.  Newlywed,  and  there 
is  a place  for  everything,  provided  every- 
thing is  kept  in  its  place  ! There  are  cute 
little  compartments,  or  drawers,  for  the 
flour,  the  sugar,  the  spices,  etc. 


»>?»>»)■• 


The  Complete  Kitchenette. 


Wardrobe  and  Folding  Bed  at  Side. 
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The  Library,  Including  Desk  and  Bookcase. 


Frequently  in  solutions  of 

solids,  such  as  those  of  salt,  sugar, 
alum,  borax  and  of  innumerable 
chemical  compounds,  symmetric- 
ally and  characteristically  shaped 
solids  appear  on  evaporation,  and  by 
taking  special  precaution,  very  beautiful 
examples  can  be  obtained.  Then,  if  we 
depart  from  easily  managed  solutions 
such  as  made  in  the  laboratory,  and  go 
into  the  field  of  Nature,  we  find  there 
other  crystals,  in  many  cases  formed  by 
processes  ciuite  unknown  to  us,  and 
hardly  susceptible  of  surmise ; among 
such  are  crystals  of  carbon — as  the  dia- 
mond, of  common  alumina  or  clay — such 
as  the  ruby,  or  lead  sulfid — i.  e.,  galena 
or  galenite,  and  so  on  thru  a myriad 
of  minerals. 


as  the  first  or  isometric  system.  Then 
come  four  other  systems  whose  axes  are 
not  all  of  identical  length,  but  each  of 
which  has  its  three  axes.  In  the  second 
system  they  intersect  at  one  point  at 
right  angles  and  only  two  of  them  are 
of  identical  length.  Ip  the  third  system, 
the  axes  are  of  different  lengths,  but  still 
intersect  at  right  angles.  In  the  fourth 
and  fifth  systems,  at  the  point  of  inter- 
section, the  axes  which  are  of  varying 
lengths,  intersect  at  oblique  or  obtuse 
angles.  So  far  there  have  always  been 
three  axes  to  a crystal. 

Finally,  in  the  sixth  system,  there  are 
four  axes,  three  of  them  lying  in  a trans- 
verse plane  to  the  length  of  the  crystal 
and  intersecting,  at  angles  of  60  de- 
grees, while  the  fourth  axis  passes  thru 


eral  readily  splitting  away  in  faces  paral- 
lel to  those  of  its  proper  cubic  crystal. 
By  keeping  it  up,  we  can  get  a collection 
of  almost  microscopic  cubes. 

Again,  we  show  mica,  cleaving  into 
sheets,  transverse  to  the  longitudinal  axis 
of  its  crystals.  In  this  mineral,  we  have 
only  one  prominent  direction  of  cleavage. 
It  would  be  very  hard  to  find  in  mica, 
any  other  cleavage  plane  than  that  trans- 
verse to  its  longitudinal  axis  or  in  crys- 
talogical  terms — parallel  to  its  base.  Thus, 
Nature  may  give  us  a hexagonal  prism 
of  mica,  and  by  utilizing  its  extraordinary 
cleaving,  it  may  be  made  into  sheets  of 
almost  microscopic  thinness. 

One  of  the  illustrations  shows  a rhom- 
bohedron ; the  axes  of  this  crystal  are  in- 
clined one  to  the  other.  This  is  the 
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The  Story  of  Crystals.  Galenite,  Datolite  and  Biotite  Mica,  As  Typical  Mineral  Crystals,  Formed  in  the  Mysterious  Laboratory  of  Nature. 
Suggested  Symmetrical  Crystal  Building  and  Forms  of  Molecules.  Those  Interested  in  the  Various  Systems  of  Crystal  Formation  May  Refer 
to-  the  Article  Appearing  on  Another  Page,  By  Prof.  F.  L.  Darrow,  Which  Contains  a Diagram  Showing  All  of  the  Systems.  Contrary  to 
Popular  Opinion,  Perhaps,  the  Method  or  Exact  Way  in  Which  Crystals  Form  Is  Not  Even  Yet  Thoroly  Understood  by  Chemists,  and 
Examination  Under  the  Most  Powerful  Microscope  Fails  to  Disclose  the  Exact  Process  By  Which  Dame  Nature  Proceeds  to  Build  Up 

Crystallic  Structures  Which  Outdo  Anything  That  Man  Has  Accomplished. 


Illustrations  by  VVilliara  M.  Butterfield. 


In  many  cases  a large  crystal  by  me- 
chanical means  may  be  reduced  to  small 
ones,  by  a process  of  division,  approxi- 
mating to  pulverization.  The  famous 
Abbe  Haiiy,  the  French  mineralogist, 
early  in  the  last  century,  placed  crys- 
tallography upon  a scientific  basis.  He 
found  that  crystals  could  be  divided  into 
six  systems.  Of  these  systems,  five  were 
definable  by  the  relations  of  three  axes 
in  each  crystal. 

We  have  spoken  of  galenite  crystals. 
These  crystals  are  primarily  cubes,  and 
the  axes  of  a cube  are  taken  as  being- 
three  in  number,  at  right  angles  to  each 
other,  intersecting  at  a point  in  the  cen- 
ter and  terminating  in  the  centers  of  the 
six  faces  of  the  cube,  and  therefore  of 
equal  length. 

All  crystals  which  can  be  referred  to 
three  such  axes,  belong  to  what  is  known 


the  intersection  and  is  perpendicular  to 
the  plane  which  they  determine.  Such  is 
a very  brief  resume  of  the  six  system 
classification  of  crystals. 

Every  crystal  that  exists  can  be  referred 
absolutely  to  one  or  the  other  of  these 
systems,  altho  cases  may  occur  when  by 
some  force  crystals  have  been  twisted 
or  distorted,  but  the  distortion  is  so 
easily  recognized  as  such,  that  these  in- 
stances do  not  invalidate  the  wonderfully 
simple  laws  effected  by  these  products  of 
Nature. 

In  many  cases,  crystals  have  what  are 
known  as  cleavage  planes.  This  means, 
that  they  can  be  divided  along  the  area 
of  such  planes  so  as  produce  a new  crys- 
talline face,  ^\"e  illustrate  the  result  of 
this  operation  herewith.  In  a crystal  of 
the  first  system,  like  galenite,  it  will  be 
seen  how  cleavage  occurs,  the  hard  min- 


crystalline  form  of  datolite.  Innumera- 
ble other  examples  of  crystals  could  be 
given.  The  planetary  disposition  of  nu- 
clei and  electrons  in  the  atom  which  is 
generally  accepted  by  theorists  is  some- 
times taken  as  giving  a base  for  the  the- 
ory of  crystals.  In  referring  to  the  cut; 
a nucleus  is  shown  with  its  electrons 
around  it,  and  it  is  certainly  suggestive  of 
the  possibility  of  geometrically  shaped, 
space  being  filled  with  the  atoms  building 
up  symmetrical  molecules  and  in  the- 
other  views,  the  idea  is  carried  out  still 
further. 

It  is  fair  to  say  that  in  different  scien- 
tific lines,  few  subjects  are  at  once 
so  fascinating  anu  so  wonderful  in  their 
exact  mathematical  relations  and  also, 
simplicity  as  crystallography. 
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The  ability  of  X-rays  to  penetrate 
bodies  thru  which  light  cannot 
pass  is  being  utilized  in  a variety 
of  ways,  but  certainly  no  one  will 
affirm  that  a limit  to  their  appli- 
cations has  lieen  reached.  Surgeons  in 
every  large  hospital  in  the  country  are 
constantly  taking  X-ray  photographs  of 
fractured  bones  and  of  bullets  and  other 
foreign  bodies  lodged  in  the  flesh.  Few 
modern  dentists  extract  infected  teeth  or 


Professor  Richards  Here  Shows  Us  How  It  Is  Readily  Possible  to  Produce  “X-Ray  Movie”  Dramas  and  Comedies,  Utilizing  a Bank  of  Powerful 
Coohdge  X-Ray  Tubes  As  Shown.  He  Concentrates  the  X-Rays  from  the  Bank  of  Tubes  by  Directing  Each  Bundle  of  Rays  Thru  a Hole 
in  a Lead  Screen,  Lead  Being  Opaque  to  These  Rays,  Imagine  an  X-Ray  Movie  of  a “Love  Scene!” 


hidden  defects  that  might  result  in  the 
collapse  of  a structure. 

X-Ray  Movie  Dramas 

There  remains  at  least  one  field,  how- 
ever, ^to  which  it  seems  possible  to  apply 
the  X-ray,  and  that  is  to  the  amusement 
of  the  public.  Formerly  it  seemed  weird 
enough  merely  to  view  a photograph  of 
the  bones  of  the  body,  but  that  is  not 
unusual  nowadays,  and  to  many  people 


director  the  bones  can  be  shown  either 
sharp  and  unclothed  or  enveloped  with  a 
filmy  shadow  representing  their  fleshly 
contour.  The  settings  will  be  seen  only 
in  part,  for  tapestries,  curtains,  bed  cloth- 
ing, thin  furniture  of  wood  and  all  other 
light  objects  will  not  register  at  all,  and 
the  actors  will  appear  as  animated  skele- 
tons flitting  thru  a mystic  world  of 
sombre  shade  in  which  chairs  and  in- 
terior partitions  and  tobacco  pipes  are 


impacted  molars  without  first  examining 
the  interior  of  the  gums  with  the  X-ray. 
Fluoroscopic  examination  of  the  stomach 
and  lungs  is  a commonplace ; the  beating 
of  the  heart  and  the  peristalsis  of  the 
stomach  can  be  made  visible  to  the  naked 
eye ; the  whole  course  of  a meal  thru  the 
alimentary  tract  can  be  followed  if  cer- 
tain devices  are  employed.  Research 
hospitals  in  the  East  are  now  earnestly 
engaged  in  accurate  determination  of  the 
exact  utility  of  the  X-ray  in  the  treatment 
of  cancer.  Great  steel  and  iron  manu- 
factories regularly  use  the  X-ray  to  re- 
veal the  location  of  faults  deep  within  the 
metal  and  are  thus  aide  to  guard  against 


there  is  nothing  particularly  novel  in 
actually  watching  the  heart  beat  or  the 
stomach  rock  a meal  into  physical  energy. 
But  if  X-ray  “stills”  can  be  made  with- 
out trouble,  why  can  we  not  have  X-ray 
movies?  1 purpose  in  the  fpiloming 
paragraphs  to  suggest  a possible  means 
by  which  X-ray  movies  can  be  produced 
and  to  point  out  as  well  the  difficulties 
that  must  be  surmounted. 

The  imagination  of  the  reader  will  have 
no  difficulty  in  picturing  at  once  the  won- 
derfully bizarre  effects  that  could  be  ob- 
tained with  the  utilization  of  X-rays  in 
the  movie  industry.  The  actors  will  all 
be  skeletons,  and  at  the  will  of  the 
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vaguely  defined  as  faint  shadows,  while 
steel  joists,  water  conduits  and  kitchen 
pans  will  stand  out  sharp  and  clear.  The 
audience  will  see  the  revolver  in  the  vil- 
lain’s hip  pocket  whether  the  hero  does 
or  not,  and  will  tell  at  a glance  whether 
the  door  is  really  locked.  When  the  hero 
returns  from  war  and  blandly  announces 
to  his  lady  that  he  still  bears  a machine- 
gun  bullet  in  his  thigh,  the  audience  will 
know  whether  he  is  telling  the  truth. 

A Love  Scene  in  X-Ray  Drama 

The  “movie  fan”  will  enjoy  going  into 
his  favorite  film  house  and  seeing  two 
{Continued  on  page  1224) 


SECTION  OF  HUHMN 
SHtN.  (TOLDT). 


TERMINRTION 
OF  NERVE  IN 
THETOVCt! 
CORPUSCLE. 
(RETZmS.) 


Did  you  ever  stop  to  consider  how 
numerous  and  varied  are  the 
senses  which  you  perceive  di- 
rectly thru  the  skin  ? Those  sev- 
eral qualities  of  sensation  re- 
lating to  the  sense  of  touch  and  includ- 
ing that  of  discrimination,  the  sense 
of  temperature  and  the  sense  of 
pain  ? A careful  investigation  of 
the  skin  surface  bears 
out  the  idea 
these  three 


with  a small  piece  of  sealing  wax  and 
the  skin  prest  with  this  hair  until  the 
hair  bends,  then  a certain  known  pressure 
is  being  applied  to  the  skin.  The  skin  is 
then  gone  over  carefully  with  this  hair 
and  wherever  a touch  sense  is  indicated 
we  feel  the  hair  touching  the  skin, 
a tiny  cross  or  dot  is  placed  on  a 
chart. 

The  pressure  ap- 
the 


that 


plied 


hair 


great  classes 
of  cutaneous 

(skin)  sensations  have  special 
mechanisms  or  classes  of  mechanisms 
for  each  individual  sense. 

In  considering  these  sense's,  it  is  best 
to  take  them  up  and  deal  with  each  sep- 
arately. Thru  the  agency  of  the  skin  and 
the  touch-corpuscles,  we  are  able  to 
perceive  various  qualities  such  as  shape, 
texture  and  hardness  of  the  objects  in 
contact  with  the  skin. 

Of  course,  the  sense  of  hardness  also 
has  associated  with  it  a muscular  sense, 
in  that  we  are  able  to  tell  the  hardness 
of  the -object  by  pressure.  But,  the  real 
sense  of  touch  can  be  easily  found  and  so 
can  the  location  of  the  touch  spots  by  a 
very  simple  experiment  which  anyone  can 
perform. 

Relation  of  Touch  to  Pressure 

If  a hair  is  mounted  on  a wooden  handle 


SENSE  OF  FEELING 
In  Our  Center  Diagram,  We  Show  Several 
of  the  Sense  Impressions  Which  Are  Conveyed 
to  the  Brain.  The  Girl  by  Placing  Her  Foot 
Into  Water,  Experiences  the  Sense  of  Coolness 
from  the  Water,  and  Also  a Slight  Sense  of 
Pressure  When  Thrusting  Her  Foot  Into  It. 
She  Can  Tell  She  Is  Sitting  on  a Rock  by 
the  Sense  of  Touch  and  Altho  a Certain  Sense 
of  Pressure  Is  Due  to  the  Clothes  Which 
She  Is  Wearing,  She  No  Longer  Experiences 
This  Pressure,  Because  She  Has  Become  Ac- 
customed to  the  Clothes,  So  We  Say.  On 
the  Left,  We  Show  the  Distribution  of  Touch 
Corpuscles  in  the  Section  of  Human  Skin  and 
on  the  Right,  the  Termination  of  Nerves  in 
One  of  These  Touch  Corpuscles.  Notice  How 
Well  Distributed  the  Nerve  Endings  Are. 


then  determined 
by  pressing  down 
upon  a balance  which  will  register 
the  number  of  grams-pressure  a 
hair  of  that  thickness  can  give,  be- 
cause the  hair  will  bend  at  a certain 
point  and  the  point  of  bending  will  give 
us  the  weight  the  hair  is  capable  of  apply- 
ing. 

It  appears  to  matter  very  little  whether 
the  surface  of  the  skin  is  pushed  down- 
ward or  pulled  upward  by  an  instrument. 
A sense  of  pressure  in  either  case  is  an- 
nounced to  the  brain.  We  find  that  on 
the  tongue  and  nose,  a pressure  of  only 
2 grams  per  square  millimeter  will  an- 
nounce to  the  brain  that  a certain  region 
is  being  touched. 

On  the  back  of  the  forearm,  it  requires 
a pressure  of  33  grams  per  square  milli- 
meter and  on  the  back  of  a finger,  only  5 
grams.  Nearly  all  pressure  sensation  lo- 
calizes itself  near  a hair  root,  and  in 
{Continued  on  page  1248) 


Fig.  1 — Heat  Spots  on  a 
Small  Portion  of  the  Palm 
of  the  Hand  Are  Shown  by 
the  Blackened  Areas.  Those 
Areas  Black-lined  Are  Less 
Sensitive  and  Those  Dotted, 
Very  Slightly  Sensitive  to 
Heat.  The  Unshaded  Sec- 
tions of  the  Small  Portion 
of  the  Palm  Are  Non-Sensi- 
tive to  Heat. 


Fig.  2 — Cold  Spots — The 
Blackened  Areas  Are  More 
Sensitive  Than  the  Lined 
Portions  and  the  Latter  More 
Sensitive  Than  the  Dotted 
Ones.  The  Unshaded  Parts 
Are  Not  Sensitive  to  Cold 
Sensations.  The  Reader  Can 
Easily  Map  Out  the  Areas 
as  Shown  Above  on  the 
Hands  of  His  Friends. 


Fig.  3 — A Hair  Mounted 
on  a Wooden  Handle  with  a 
Piece  of  Sealing  Wax  for 
Determining  the  Minimum 
Amount  of  Pressure  Neces- 
sarily Applied  Before  a 
Sensation  Is  Evoked.  Dif- 
ferent Thicknesses  of  Hair 
Should  Be  Mounted  on  In- 
dividual Handles  and  Each 
One  Specifically  Marked. 
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Fig.  4 — Method  of  De- 
termining the  Amount  of 
Pressure  Produced  by  the 
Hair,  by  Pressing  It  Down 
into  One  Pan  of  a Delicate 
Balance.  The  Hair  Bends 
and  the  Point  of  Bending 
Will  Give  Us  the  Degree  of 
Pressure  Applied  by  the 
Hair.  Various  Thicknesses 
Give  Us  Different  Pressures. 


Fig.  5 — A Draftsman’s 

Compass  Fitted  with  Two 
Cork  Tips  Enables  Us  to 
Determine  the  Distance  Be- 
tween the  Points  Necessary 
to  Produce  the  Sensation  of 
Discrimination.  If  This  Dis- 
tance Be  Very  Small,  a 
Sensation  of  Two  Points  Is 
Not  Obtained. 


whitish  mass  somewhat  spongy;  when  it 
grows  to  maturity  this  becomes  a pulverized 
powder  and  the  stem  slowly  disappears,  a 
puff  ball  resulting. 

The  curious  thing  about  Lycoper- 
dons  is  that  when  this  transformation 


IT  is  safe  to  say  that  mushrooms  to-day 
occupy  an  important  place  in  the  menu 
of  many  families.  In  Europe  and 
Asia  mushrooms  have  been  cultivated 
for  commercial  use  for  many  centu- 
ries. In  America  we  find  that  the  , 


a 


This  Remarkable  Photograph  Was  Two  Full-Grown  Lycoperdons  with  Powdery  Sur- 

Taken  at  the  Instant  When  a Lyco-  faces.  When  Young  These  Mushrooms  Are  Edible, 

perdon  Mushroom  Exploded. 


A Sectional  View  of  the  Lycoperdon  or  Exploding 
Mushroom,  with  an  Interior  Formation  Similar  to  a 
Shrapnel  Shell. 

mushroom  industry  is  growing  by  leaps 
and  bounds. 

Many  varieties  of  this  edible  fungus  are 
known  to  almost  every  one.  Probably  one 
variety  known  as  Lycoperdons  or  Explosive 
Mushrooms  is  known  to  few  observers. 


This  interesting  specimen  abounds  in 
Europe  over  a great  area.  They  are  easily 
recognized  if  one  takes  pains  to  look  for 
them  : when  they  are  young  they  are  very 
edible  for  table  use,  their  form  is  spheri- 
cal, when  young  the  interior  contains  a 


takes  place  the  summit  of  the  sphere  breaks 
open  with  slightly  audible  noise  when 
strong  sun-rays  strike  it,  a veritable  ex- 
plosion takes  place,  a cloud  of  powder  is 
thrown  into  the  air  like  a volcano  giving 
it  the  name  of  Pacific  Crater. 


Wlhy  We  Grow  Baldl 


DAVID  Jo  CAILICCmOp  Mo  Do 


My  hair  is  falling  out ! My  hair  is 
getting  thin  ! I am  getting  bald!” 
These  sentences  are  repeated 
every  day  by  millions  of  people. 
Your  hair  can  be  prevented  from 
falling  out.  And  it  is  easy  to  do  so,  as  soon 
as  you  will  learn,  thru  the  following  lines, 
the  cause  that  makes  the  hair  fall  out.  The 
cause  itself  is  plain  and  easily  understood. 

Every  hair  consists  of  two  parts.  One 
part  is  imbedded  in  a small  pit  of  the  skin, 
which  part  is  called  the  root  of  the  hair. 
The  other  extending  above  the  skin  is 
known  as  the  shaft  of  the  hair. 


The  root  of  the  hair  is  an  outgrowth  of 
flesh  (hair  papilla)  underneath  the  skin. 
This  root  is  abundantly  supplied  with  small 
tubes  (capillaries)  carrying  blood  to  the 
terminal  parts  of  the  body.  This  blood 
bathes  and  feeds  the  hair. 

The  blood  is  as  useful  to  the  hair  as 
water  is  to  flowers.  Now,  when  the  blood 
is  hindered  from  reaching  the  root  of  the 
hair,  the  hair  is  deprived  of  its  nourish- 
ment ; it  then  dies  and  falls  out. 

Every  part  of  the  body  is  supplied  with 
tubes  (arteries)  carrying  blood,  which 


arteries  divide  towards  their  extremities. 
The  arteries  carry  food  all  over  the  body. 

The  scalp  has  four  main  arteries,  two  on 
each  side  of  the  head.  One  artery  ascends 
on  the  left,  the  other  on  the  right  side. 

One  artery  passes  upward  from  the  neck 
over  the  lower  jaw  (mandible)  in  front  of 
the  ear,  while  the  other  artery  goes  upward 
behind  the  ear. 

As  these  arteries  branch  toward  the  top 
of  the  head  (sinciput),  they  divide  into 
smaller  and  smaller  branches  like  that  of  a 
tree,  and  cover  the  entire  head. 

{Continued  on  page  1244) 


00=  FRONTAL  ARTERY 
0= ANGULAR  ARTERY 
1 '“COMMON  CAROTI  O ARTERY 
2=  INTERNAL  CAROTID  ARTERY 
3=  EXTERNAL  CAROTID  ARTERY 
4 - FACIAL  ARTERY 

OCCIPITAL  ARTERY 

6 - POSTERIOR  AURICULAR  ARTERY 

7 7’=  superficial  temporal  ARTERY 

8 - POSTERIOR  TEMPORAL  ARTERY 
9=  ANTERIOR  TEMPORAL  ARTERY 


NORMAL 

^.LOOD  VESSEL. 


ABNORMAL  BLOOD 
vessel;  BLOOD 
SUPPLY  CUT  OFF. 


FIG.l- ARTERIES  OF  FACE  AND  SCALP. 

WHERE  HAT 
FREaUENTLY 
INJURES  BLOOD 
VESSELS, 
KILLING 
HAIR 


00 


FIG. 3 SHOWING  POSITION 
OF  HAIR  IN  THE  SKIN. 


P=  PAPILLA,  • 

A = ARTERY (SOURCE  OF 
FOOD  FOR  HAIR) 

R * ROOT  OF  HAIR 
3 = SHAFT  OF  HAIR 
M = SKIN  IN  WHICH 
HAIR  IS  IMBEDDED 


Why  Human  Hair  Has  a Tendency  to  Fall  Out  at  the  Top  of  the  Head  and  Not  at  the  Sides  Is  Explained  in  Plain  English  in  the  Accompanying 
Article  and  Illustraton  by  Dr.  Calicchio.  It  Is  an  Oft  Repeated  Fact  That  the  Constant  Wearing  of  a Hat  Will  Be  Liable  to  Cause  Partial  Baldness 
or  Loss  of  Hair,  and  This  Is  Not  Merely  a Mistaken  Idea  Handed  Down  from  Generation  to  Generation,  but  Is  Founded  Upon  Strict  Physiological 
Facts,  Which  Are  Apparent  When  We  Once  Stop  to  Consider  How  a Hat  May  Injure  the  Blood  Vessels  Circulating  Thru  the  Scalp  Covering  the  Head. 
These  Vessels  Supply  the  Hair  Roots  with  Nourishment.  Injure  These  Blood  Vessels,  and  Your  Hair  Is  in  Jeopardy. 


HOW  TO  PREVENT  THEFT  OF 
CAR 

First  Prize  $25.00. 

Here  is  an  extremely  simple  way  to  “lock” 
a motor,  for  preventing  theft  and  it  also 
is  a good  joke  to 
play  on  someone  that 
“knows-it-all”  about  the 
car. 

The  entire  apparatus 
required  is  a fairly  soft 
lead  pencil.  Simply 
mark  each  spark-plug 
on  the  porcelain  from 
A to  B,  as  per  illustra- 
tion— thereby  short-cir- 
cuiting the  plug. 

When  the  motor  is  to  be  started,  twist 
the  thumb  and  forefinger  around  the  porce- 
lain, rubbing  out  the  mark,  and  the  plug 
will  work  as  well  as  ever. 

Don’t  attempt  to  mark  a plug  when  the 
motor  is  running,  unless  you  “enjoy”  high 
tension  shocks. 

Contributed  by 


R.  J.  CURTIS. 
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$50.00  IN  PRIZES 
Paid  for  “Motor  Hints.” 


I Most  of  our  readers  have  a car  of  their  | 
I own,  and  any  number  of  them  have  made  | 
I certain  improvements  on  that  car.  We  | 
I want  to  know  about  these  improvements.  | 
I What  we  want  are  PRACTICAL  ideas,  | 
I not  freak  stunts.  The  idea  should  be  | 
I simple  enough,  so  that  anyone  handy  with  | 
I tools  can  duplicate  it.  Note  that  the  idea  | 
I does  not  necessarily  have  to  be  electrical  | 
I in  any  way.  | 

I We  would  like  to  have  a photograph  of  | 
I the  stunt  showing  that  it  was  actually  | 
I tried,  but  this  is  not  absolutely  necessary  | 
I to  win  a prize.  A simple  sketch  will  do  | 
I showing  the  essential  parts,  etc.  | 

I We  will  pay  the  following  prizes  each  | 
I month : | 


I FIRST  PRIZE $25.00  | 

= SECOND  PRIZE 15.00  1 

I THIRD  PRIZE 10.00  i 


I All  other  accepted  articles,  which  win  | 
I no  prizes,  will  be  paid  for  at  the  rate  of  | 
1 $2.00.  Articles  submitted  should  not  be  i 

I long  ones.  About  one  hundred  to  two  | 
I hundred  words  will  suffice.  Address  all  | 
I manuscripts  to  Editor,  “Motor  Hints,”  | 
i care  of  this  publication.  i 


AUTOMATIC  AIR  VALVE 
Second  Prize  $15.00. 

I At  high  speeds  the  automobile  engine 
I works  most  efficiently  on  a lean  mixture 
due  chiefly  to  the  fact  that  the  duration  of 
the  explosion  stroke  is  so  small  the  burning 
of  the  mixture  must  be  extremely  rapid  or 
most  of  the  power  will  be  lost.  This  con- 
dition is  rarely  achieved  with  a carburetor 
, alone  so  some  other  device  is  necessary  to 
[ admit  additional  air  to  give  a lean  mixture. 

A simple  and  effective  air  valve  can  be 
made  from  a grease  cup  and  a few  odds 
and  ends.  A circle  of  inch  holes  is 
drilled  in  the  cap  of  the  cup,  a center  hole 
being  provided  to  pass  the  stem  of  the 
movable  member.  The  latter  is  a disk  of 
iron  or  brass  with  a long  8/32  bolt  thru 
the  center.  A large  washer  and  thumb 
screw  serves  to  regulate  the  pressure  of  a 
light  coil  spring. 

This  completes  the  valve.  It  is  to  be 
mounted  in  the  intake  manifold  at  any  con- 
venient place.  The  engine  is  started  and 
the  tension  on  the  spring  adjusted  so  the 
valve  opens  when  an  engine  speed  equiva- 
lent to  about  30  miles  per  hour  is  attained. 

This  valve  results  in  a saving  in  gaso- 
line, reduction  of  carbon  and  gives  the 
engine  a snappy  action  instead  of  the  slug- 
gishness noted  when  an  over-rich  mixture 
is  used  at  high  speed.  It  will  not  affect 
the  operation  of  the  engine  when  working 
under  heavy  loads  at  open  throttle. 

Contributed  by 

THOMAS  W.  BENSON. 


A Simple  Home-Made  Air  Valve  of  the  Auto- 
matic Type  for  Insertion  in  the  Intake  Manifold. 
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FOOLING  MOTO-METER 
THIEVES 
Third  Prize  $10.00. 


Here  is  a real  kink  to  those  who  have  had 
Moto-Meters  stolen  from  their  cars. 
Strange  to  say,  these  expensive  devices  are 


Effective  Screw  Lock  for  the  Moto-Meter. 


only  screwed  on  and  without  protection. 
There  have  been  many  missing  in  my  sec- 
tion lately,  which  led  the  writer  to  look 
about  for  a means  of  securing  them,  and 
yet  make  it  handy  to  remove  when  water 
is  needed.  First  the  cap  part  was  screwed 
on  tightly  to  the  radiator  top,  then  with  a 
small  drill  bit  and  brace  a small  hole  made 
thru  the  cap  and  threads  of  both  parts. 
Next,  a small  screw  tap  was  secured  and  a 
hole  tapt  out  to  take  a Yi"  machine  screw. 
Next,  the  head  of  said  screw  was  filed  into 
a little  square  knob  and  a hollow  key 
driven  over  this  knob  to  form  a square 
hole  in  same,  after  which  this  key  would 
serve  to  unscrew  the  screw,  which  held  the 
cap  from  being  turned  off  by  a thief.  Any 
odd  screw  head  will  answer  because  the 
right  tool  for  taking  out  this  screw  isn’t  in 
everyone’s  hand ; again  a thief  taking  off 
one  of  these  devices  is  not  likely  to  take 
any  extra  time  getting  it  off,  as  they  usually 
take  things  only  that  are  loose. 

I have  had  no  trouble  as  yet  with  this 
simple  protection,  while  other  cars  lose 
meters. 

The  same  trick  can  be  arranged  more 
handy  still  by  having  inside  the  cap  a secret 
spring  button,  known  only  to  yourself  which 
may  be  pusht  in  with  a match  end,  and  cap 
removed  when  desired. 

Contributed  by  R.  C.  LEIBE. 


INTENSIFYING  GAP  FROM  OLD 
SPARK  PLUG 


The  high  speed  gasoline  motors  of  the 
present  day  manufacture,  very  often  de- 


Cad/e to  cfhfr/bufar 


Intensifying  Spark  Gap  Made  from  a Discarded 
Plug  Fitted  on  Top  of  the  Usual  Plug. 


velop  a weak  cylinder,  due  to  poor  compres- 
sion or  piston  rings  leaking  oil.  By  intensi- 
fying the  spark  of  that  cylinder,  this  unde- 
sirable weakness  is  very  , readily  overcome. 

My  suggestion  is  to  intensify  the  spark  of 
that  cylinder  by  means  of  a gap  in  the  cir- 
cuit. There  are  many  devices  of  this  type 
on  the  market  today,  sold  at  fancy  prices ; 
but  an  old  spark  plug  and  a brass  base 
clamp  are  the  only  things  needed  for  such 
an  arrangement.  These  may  be  found  in 
almost  any  garage  or  shop. 

The  diagram  is  self  explanatory  and  I 
know  of  numerous  instances  where  this  de- 
vice has  worked  wonders. 

Contributed  by  JOSEPH  A.  MAYO. 


ELECTRIC  FIRE  ALARM 

A doctor  friend  of  mine  was  having 
trouble  with  his  tires,  which  were  con- 
tinually being  stolen,  thus  losing  about 
eight  or  nine  of  them  a year.  He  asked  me 
if  I could  suggest  any  way  to  prevent  this 
trouble,  and  I made  a device  to  be  placed 
on  his  car,  with  which  he  has  already  de- 
tected several  attempts  to  steal  his  tires, 
but  the  thieves  never  got  very  far.  The 
drawing  shows  how  I fixt  ’em  ! 

First  I run  a wire  from  the  battery  to  the 
horn ; then  his  auto  electric  system  being 
grounded,  I run  another  from  the  tire 
holder  to  the  horn  with  an  insulated  brass 
plug  which  is  held  down  by  the  tires ; as 
soon  as  a tire  is  removed,  the  brass  plug 


Removing  the  Tire  Causes  the  Horn  to  Sound. 


rises  and  makes  contact  with  the  frame, 
causing  the  horn  to  blow  till  another  tire 
is  put  on.  A switch  may  be  connected  so 
as  to  shut  off  the  alarm  when  you  have  no 
extra  tires. 

Contributed  bv 

S.  R.  SHILLINGFORD. 
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ANOTHER  milestone  on  the  road  of 
astronomical  progress  was  reached 
/ % recently  when  the  diameter  of  a 
star  was  measured  by  means  of  the 
Alichelson  interferometer,  a device 
destined  to  rank  with  the  spectroscope  and 
the  photo-electric  cell  in  value  to  the 
astronomer.  As  is  well  known,  even  the 
nearest  of  the  stars  are  so  distant  that 
they  show  no  perceptible  disks  in  the  most 
powerful  telescope.' 

The  least  angle  that 
the  great  telescopes 
will  resolve  is  onc^ 
tenth  of  a second  of 
arc — the  angle  sub- 
tended by  a ten-cent 
piece  viewed  at  a 
distance  of  fifteen 
miles — and  the  angu- 
lar diameters  of  the 
giant  stars  do  not 
exceed  two  or  three 
hundredths  of  a sec- 
ond of  arc,  while  the 
average  diameter  of 
the  nearer  stars  is 
scarcely  a tenth  of 
this  amount,  or  two 
or  three  thousandths 
of  a second.  . 

In  all  telescopes 
the  stars  appear  sim- 
ply as  points  of  light. 

The  disc-like  ap- 
pearance of  the  star 
images  that  is  to  be 
observed  in  photo- 
graphs of  the  heav- 
ens is  due  simply 
to  the  aeaunulation 
of  light  upon  the 
photographic  plate 
during  the  interval 
of  exposure.  If  we 
look  thru  the  teles- 
cope at  these  same 
stars  this  disc-like 
appearance  vanishes 
and  they  appear  sim- 
p 1 y as  luminous 
points. 

It  can  be  shown 
that  to  resolve  an 
angle  of  one-hun- 
dredth of  a second 
of  arc  by  means  of 
the  telescope  a lens 
about  forty  feet  in 
diameter  would  be 
required.  M a n i - 
festly,  then,  it  is  fu- 
tile to  hope  to  meas- 
ure the  angular 
diameters  of  the 
stars  by  inereasing 
the  size  of  the  lens, 
since  lenses  of  this 
size  could  never  be  made. 

Fortunately,  however,  the  apparently 
insurmountable  difficulties  of  the  problem 
can  be  overcome  liy  making  use  of  the 
familiar  interference  fringes  found  about 
the  focal  image  of  an  object  by  the  lens 
of  the  telescope.  After  the  light  from 
the  object  to  be  observed  passes  thru  the 
lens  the  paths  of  all  the  ray.s  converging 
toward  the  focus  are  not  equal  in  length. 
The  waves  of  certain  pencils  of  light  in- 
terfere with  the  waves  of  other  pencils 
so  that  alternate  rings  of  light  and  dark 
are  formed  about  the  focal  image,  if  tlie 
source  is  a point,  or  alternate  bands  of 
light  and  dark,  if  the  light  is  past  thru  a 
slit  before  striking  the  lens.  If  the  inter- 


of  the  telescope.  Two  slits  produce 
fringes  that  are  much  finer,  sharper  and 
clearer  than  when  only  one  slit  is  used. 
By  increasing  the  distance  between  the 
slits  the  interference  fringes  can  be  made 
to  disappear.  If  the  distance  is  still 
further  increased  they  will  reappear  again, 
then  disappear  and  so  on,  each  successive 
reappearance  being  fainter  than  the  pre- 
ceding one.  The  first  disappearance  is  the 
one  usually  used  for 
measurement.  If  the 
distance  between  the 
slits  is  measured  at 
disappearance  of  the 
fringes  the  angle 
subtended  by  the  ob- 
ject can  be  found 
from  a simple  rela- 
tionship existing  be- 
tween this  angle,  the 
wave-length  of  light 
(which  can  be  taken 
as  one  fifty-thous- 
andth of  an  inch) 
and  the  distance  be- 
tween the  slits. 

The  interferome- 
ter method,  as  it  is 
called,  can  be  used 
to  measure  the  diam- 
eters of  the  satellites 
of  Jupiter  or  of 
Saturn  and  of  the 
asteroids  and  the 
distance  between 
close  double  stars  as 
well  as  the  diameter 
of  the  stars.  An 
achievement  only 
second  in  importance 
to  that  of  measur- 
ing the  diameter  of 
a star  was  the  meas.- 
urement  of  the 
angular  distance  be- 
tween the  two  com- 
ponents of  the  close 
double  star  Capella, 
made  not  long  ago 
by  the  Michelson  in- 
terferonieter.  This 
angle  is  of  the  order 
of  one-tenth  of  a 
second  and  there- 
fore, just  at  the  limit 
of  resolution  of  the 
most  powerful  tele- 
scopes. 

A valuable  feature 
of  the  interferome- 
ter method  of  meas- 
uring small  angles 
is  the  fact  that  its 
use  is  not  necessarily 
restricted  to  the 
great  telescopes. 
Some  years  ago 
Prof.  Michelson  obtained  by  means  of  an 
interferometer  attached  to  an  eleven-inch 
telescope  at  the  Lick  Observatory  meas- 
urements of  the  diameters  of  the  satellites 
of  Jupiter,  which  average  one  second  in 
diameter,  using  slits  four  inches  apart.  The 
results  were  of  the  same  degree  of  accur- 
acy as  those  obtained  by  long  series  of  di- 
rect measurements  with  the  most  powerful 
telescopes.  Results  as  accurate  as  were 
obtained  with  the  eleven-inch  telescope  he 
considered  could  have  been  obtained  with 
a si.x-inch  telescope,  since  slits  placed  only 
four  inches  apart  could  be  used  with  a 
si.x-inch  lens. 

The  distance  between  the  slits  is  always 
in  inverse  proportion  to  the  diameter  of 


tihe  OrmBats 
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ference  is  such  that  the  crests  of  light 
waves  come  together  a band  of  maximum 
light  is  produced  and  if  the  crest  of  one 
wave  and  the  trough  of  another  coincide 
the  result  is  a ring  or  band  of  darkness. 
The  most  light  falls  at  the  center  of  the 


© 1921 — Science  & Invention. 

We  Have  Been  Educated  to  the  Fact  That  the  Earth  Is  a Rather  Small  Body.  Few  People, 
However,  Realize  How  Exceedingly  Small  It  Is,  When  for  Instance,  We  Compare  It  With  Our 
Own  Sun.  The  Above  Shows  This  Graphically.  If  the  Sun  Was  a Hollow  Sphere.  You  Could 
Place  the  Earth  in  the  Center  and  the  Moon  Could  Still  Revolve  in  the  Same  Orbit  That  It 
Occupies  Now.  We  Would  Then  Have  Almost  200,000  Miles  Left  Over  for  Good  Measure.  In 
Other  Words,  the  Earth  With  the  Moon  and  the  Latter’s  Entire  Orbit  Does  Not  Even  Fill  Out 
the  Sun.  Still,  All  in  All,  Our  Sun  Is  Only  a Pigmy  As  Compared  to  Betelgeuse. 

image  where  pencils  equal  in  length  meet 
and  the  interference  fringes  formed  by 
interfering  pencils  of  light  are  arranged 
symmetrically  with  respect  to  the  central 
image. 

Now  it  has  been  found  that  there  exists 
a relationship  between  the  size  and  shape 
of  the  luminous  object  and  the  clearness 
of  the  interference  fringes,  and  this  re- 
lationship can  be  made  use  of  to  measure 
minute  angles  that  can  be  measured  in 
no  other  way. 

To  produce  the  fringes  under  the  most 
favorable  conditions  the  light  from  a star 
whose  diameter  is  to  be  measured  is  first 
passed  thru  two  parallel  slits  placed  at  a 
definite  distance  apart  in  front  of  the  lens 
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the  object  to  be 
measured,  so  the 
smaller  the  angle  to 
be  measured  the  fur- 
ther apart  the  slits 
must  be  placed,  and 
the  distance  between 
the  slits  is  limited 
only  by  the  size  of 
the  object  glass  of 
the  telescope. 

The  possibility  of 
the  perfection  of  the 
interferometer  to  the 
point  where  it  would 
permit  of  the  meas- 
urement of  angles 
as  small  as  the 
angular  diameters  of 
the  brighter  stars 
when  attached  to  the 
greatest  telescopes 
in  existence  was 
foreseen  by  Michel- 
son  some  years  ago, 
and  the  year  1920 
marked  the  accom- 
plishment of  this 
feat  of  measurement 
at  the  Mt.  Wilson 
Observatory.  The 
giant  red  variable 
star  Betelgeuse,  in 
the  constellation  of 
Orion,  has  the  dis- 
tinction of  being  the 
first  star  to  have  its 
diameter  determined 
by  this  method. 

The  angular  diam- 
eter of  Betelgeuse  is 
now  known  to  be 
approximately  three- 
hundredeths  of  a 
second  of  arc. 

When  the  distance 
of  the  star  from  the 

earth,  or  its  parallax,  is  also  known  it  is 
possible  to  convert  this  angular  diameter 
into  miles  and  compare  the  star  directly 
with  our  own  sun.  Now  the  distance  of 
Betelgeuse  from  the  earth  is  somewhat 
uncertain,  but  it  is  estimated  that  it  can- 
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tU  fecience  invention 

Compare  This  Picture  With  the  One  on  the  Preceding  Page.  If  the  Star  Betelgeuse  Was  a 
Hollow  Sphere,  It  Could  Encompass  Comfortably  the  Sun,  the  Planet  Mercury,  Venus,  the 
Earth,  As  Well  As  Mars,  and  There  Would  Be  Still  Room  to  Spare  Aplenty  for  All  the 
Planets  to  Revolve  in,  Keeping  in  Their  Present  Orbits. 


not  be  less  than  one  hundred  and  fifty 
light  years,  and  it  may  be  twice  as  great, 
or  three  hundred  light  years.  Using  the 
lower  limit  of  its  distance  from  the  earth, 
the  diameter  of  the  star  comes  out  as 
something  like  three  hundred  million  miles. 


•iiiiiiiiiiiiiittiimiiumiiiiittuf  ::iir  I iir  Illinium 

The  Central  Image  L 
Is  Formed  by  Rays 
of  Equal  Length  of 
Path,  or  Differing  by 
One  Wave  Length  or 
by  Several  Integral 
Wave  Lengths.  The 
Same  Applies  to 
Bright  Circles  or  to 
Bright  Bands  N,  M, 
etc.  The  Dark  Spaces 
Between  Are  Formed 
by  Rays  Differing  in 
Length  of  Path  by 
Half  Wave  Lengths, 
By  One  and  a Half 
Wave  Lengths,  and 
So  On.  A Circular 
Aperture  Gives 

Rings;  a Slot-Shaped 
Aperture  Gives  Bands. 
The  Diagram  Shows 
Rays  (a)  Differing  by 
One-Half  Wave 

Length,  and  Produc- 
ing a Dark  Area  or 
Band;  and  (b)  Dif- 
fering by  One  Wave 
Length  and  Produc- 
ing a Light  Area  or 
Band. 
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If  it  is  three  hun- 
dred light  years 
distant  from  us, 
its  diameter  in 
miles  corresponding 
to  the  angle  meas- 
ured would  be  six 
hundred  million 
miles. 

We  are  inclined  to 
think  of  our  own 
sun  as  a body  of 
considerable  dimen- 
sions, at  least  as 
compared  to  the 
earth  and  our  most 
familiar  standards 
of  measurement.  We 
know  that  if  our 
planet  Earth  at- 
tended by  the  moon 
were  placed  at  the 
center  of  the  sun, 
the  moon  in  its  orbit 
would  lie  about  two 
hundred  thousand 
miles  below  the  solar 
surface  while  the 
earth  would  be  an 
inconspicuous  point 
at  the  center  of  the 
sun.  Now,  imagine 
Betelgeuse  to  take 
the  place  of  the  sun 
at  the  center  of  the 
solar  s y s t e m.  It 
would  extend  nearly 
ten  million  miles  be- 
yond the  orbit  of 
Mars  and  beneath 
its  surface  would 
lie  all  of  the  terres- 
trial planets,  Mer- 
cury, Venus,  Earth 
and  Mars  ! 

VT  know  that 
light  with  its  unim- 
aginable velocity  of  one  hundred  and 
eighty-six  thousand  miles  per  second 
would  dart  seven  times  around  the  earth’s 
circumference  in  one  second,  but  it  would 
take  nearly  fifty-four  hundred  seconds,  or 
about  an  hour  and  a half,  to  make  the  cir- 
cuit of  the  mighty  globe  of  this  red  giant. 

It  is  know'n  that,  tho  the  red  giant  stars 
are  the  bulkiest  of  all  the  stars,  they  also 
have  the  least  density  of  all  the  stars, 
that  is,  the  quantity  of  matter  in  these 
stars  or  their  mass,  in  other  words,  is 
very  small  compared  to  their  volume  and 
their  gravitational  attraction  for  bodies  at 
their  surface  is  correspondingly  weak. 
1 he  density  of  some  of  the  red  giant  stars 
has  been  estimated  to  be  as  low  as  one 
millionth  of  the  density  of  the  sun,  or 
about  that  of  the  upper  strata  of  the 
earth’s  atmosphere.  ( The  density  of  the 
sun  is  one  and  four-tenths  times  the 
density  of  water.) 

Betelgeuse  is  also  an  irregularly  variable 
star,  as  are  so  many  of  these  red  giants 
of  the  universe.  The  cause  of  its  peculiar 
variability  of  brightness  is  still  in  doubt. 
It  is  estimated  that  the  surface  tempera- 
tures of  the  red  giant  stars  are  compara- 
tively low,  probably  even  less  than  that  of 
the  electric  furnace  or  about  3*000°  C., 
and  low  enough  to  permit  the  formation 
of  certain  chemical  compounds,  a fact 
which  may  have  some  bearing  upon  its 
variability  of  light.  It  may  consist  of  in- 
candescent, dust-like,  particles  widely  dif- 
fused about  a central  nucleus  of  greater 
density.  The  temperature  of  our  own  sun 
is  estimated  at  something  like  6,000°  C., 
while  the  intensely  hot  hydrogen  stars 
have  temperatures  averaging  about  10,000° 
C. 

The  star  Betelgeuse,  then,  which  has 
become  famous  as  the  first  star  to  have  its 
diameter  measured  by  a new  scientific 
device,  is  a massive  red  giant,  low  in 
temperature  and  tremendously  great  in 
(Continued  on  fage  1216) 
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The  fact  that  when  water  is  heated, 
steam  is  produced,  thereby  produc- 
ing pressure,  has  been  known  for 
many  centuries.  The  first  steam 
engine  is  credited  to  an  early  mathe- 
matician and  philosopher,  Hero  of  Alex- 
andria, the  date  of  whose  invention  is 
assigned  to  over  a century  before  the 
Christian  era.  We  illustrate  two  con- 
structions of  his  engine  which  operated 
by  the  action  of  escaping  steam.  In  the 
simplest  construction,  a vessel  with  tan- 
gential outlets  is  carried  by  pivots  establish- 
ing an  axis  at  right  angles  to  the  outlets. 
On  heating  it,  the  escaping  steam  by  its 
reaction  effect,  causes  the  vessel  to  whirl 
around  with  great  rapidity.  In  another 
more  advanced  construction,  one  of  the 
bearings  becomes  a hollow  trunnion,  admit- 
ting steam  from  a separate  boiler,  which 
steam  escapes  from  the  outlets,  so  that  no 
heat  is  applied  directly  to  the  revolving  por- 
tion. 

Little  was  done  beyond  this  inadequate 
engine  for  seventeen  centuries.  We  have 
already  chronicled  Leonardo  da  Vinci’s  ex- 
periment with  a cylinder  and  piston  actu- 
ated by  steam,  but  this  never  developed  into 
an  engine.  A steam  fountain  was  produced 
by  an  inventor,  de  Cans  of  Heidelberg,  in 
1615  and  Giovanni  Branca  of  Rome  in  1629, 
produced  an  engine  in  which  an  escaping 
jet  of  steam  blew  a sort  of  paddle  wheel 
around.  Then  we  come  to  the  famous  pas- 
sage in  the  Marquis  of  Worcester’s  book 
where  he  tells  of  his  engine,  or  “water  rais- 
ing” apparatus,  anJ  we  are  informed  by  the 
Duke  of  Tuscany  in  1656  that  this  really 
did  work  and  was  operating  in  Vaux  Hall, 
London,  in  1656.  Its  construction  is  not 
known,  but  is  a matter  of  probable  sur- 
mise. The  water  was  lifted  40  feet.  Then 
Thomas  Savery  in  1698  produced  an  appar- 
atus for  raising  water  which  was  probably 
built  on  the  lines  of  the  Marquis  of  Wor- 
cester’s machine,  and  operated  by  the  al- 
ternate production  and  condensation  of 
steam,  and  having  no  moving  parts. 

The  operation  of  the  Marquis  of  Worces- 
ter’s engine  is  problematical,  the  illustra- 
tion showing  one  surmise.  By  manipula- 
tion of  the  valves  the  receivers  are 
alternately  filled  with  steam,  which  is  in 
turn  condensed  by  inflowing  water. 

About  1711,  Thomas  Newcomen,  a black- 
smith of  England,  a Devonshire  man,  ap- 
peared on  the  scene.  He  constructed  oper- 
ative reciprocating  engines,  with  cylinders 
and  pistons,  for  pumping  water  from  mines. 
These  were  beam  engines,  the  pump  rod, 
weighted  if  necessary,  depending  from  one 
end  of  the  walking  beam  and  the  piston  rod 
depending  fro-i  the  other.  The  ends  of 
the  walking  beam  were  arcs  of  circles,  over 
which  chains  passed  so  as  to  secure  parallel 
motion  for  pump  rod  and  piston  rod.  In  its 
operation,  steam  was  admitted  from  a boiler 
placed  directly  below  the  cylinder,  the 
steam  entering  the  cylinder  below  the  pis- 
ton. The  combined  effect  of  the  weighted 
pump  rod  and  of  the  steam,  raised  the  pis- 
ton to  the  top  of  the  cylinder.  The  steam 
was  then  condensed.  In  one  construction, 
a jacketed  cylinder  was  used  and  water  was 
admitted  into  the  space  outside  the  cylinder 
and  within  the  jacket  to  condense  the  steam. 
In  another  construction  a jet  of  water  was 
injected  directly  into  the  cylinder  below  the 
piston.  In  either  case  the  condensation  by 
the  water  was  effected  after  the  piston  had 
reached  the  top  of  the  stroke  and  the  steam 
had  been  turned  off ; this  created  a reason- 


ably good  vacuum  below  the  piston,  which 
descended  under  the  effect  of  atmospheric 
pressure.  It  will  be  observed  that  the 
valves  in  the  Newcomen  engine  were  three  in 
number.  The  operations  were  repeated  over 
and  over  again,  and  originally  the  valves 
were  operated  by  hand.  The  steam  valve 
had  to  be  opened  and  shut  and  the  same  had 
to  be  done  with  the  water  inlet  valve  and 
the  water  outlet  valve,  each  at  its  own  prop- 
er time.  This  interesting  historic  engine  ran 
at  from  10  to  16  strokes  to  the  minute. 
Newcomen  made  his  boilers  of  copper  with 
lead  domes. 
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I Shooting  Grain,  Hardware,  Milk  | 

I and  Other  Commodities  at  200  Miles  | 
I an  Hour  Across  Country  in  Electri-  | 
I cally  Propelled,  Air-Driven  Trains, — | 

I all  Automatically  operated  without  | 
I motormen  or  trainmen.  The  Re-  i 
I markable  Invention  of  Lester  P.  Bar-  | 
I low  who  invented  the  only  successful  | 
I type  of  bombs  used  in  the  World  | 
I War,  which  exploded  jtist  before  | 
I striking  the  ground — and  also  the  in-  | 
I ventor  of  many  other  startling  and  | 
I practical  war  and  peace  inventions.  | 
I Electricity  Direct  from  Coal — Its  | 

I Possibilities — With  numerous  illustra-  | 
I tions  showing  apparatus  so  far  de-  | 
I vcloped.  By  Prof.  T.  O’Conor  \ 
I Shane,  Ph.D.,  LL.D.  i 

I The  Oddities  of  Physics — Is  a | 

I Level  Line  Straight?  When  is  a | 
I Plumb  Bob  Not  Plumb? — and  many  | 
I other  interesting  everyday  paradoxes  | 
I in  applied  physics,  illustrated  and  de-  I 
I scribed.  By  ~H.  Winfield  Secor.  \ 

I Monster  Animals  of  Long  Ago.  | 

I U’ith  wonderful  illustrations.  By  Dr.  | 
I E.  Bade.  | 

I Latest  Scientific  Developments  | 

I from  the  U.  S.  Bureau  of  .Standards.  | 
I Astronomical  Photography  for  the  | 

I Amateur.  Illustrated  with  photos  | 
I taken  by  the  author.  By  H.  F.  Curtis.  | 
I Nezv  Science  Story,  “The  Love  Ma-  | 
I chine.”  By  Charles  S.  Wolfe.  | 

I The  Sixth  Sense.  By  Joseph  H.  | 
I Kraus.  | 

I The  Transmission  of  Power  by  \ 

I JVaves  thru  Liquids  in  Pipes.  | 

I Thf  Comparative  Losses  in  the  | 

I Steam  Locomotive  Versus  the  Elec-  \ 
I trie  Locomotive.  | 

I Radium  in  Cancer  Treatment — | 

I IVith  photos  and  diagrams  showing  | 
I hozv  Radium  is  applied  externally  and  | 
i internally.  | 


In  the  earlier  engines'  a boy  was  assigned 
the  job  of  opening  and  closing  these  valves; 
he  was  called  the  “cock  boy.”  The  story  is 
told  that  one  of  these  youths,  Humphrey 
Potter  by  name,  had  the  ingenuity  to  tie 
the  valve  handles  to  the  moving  parts  of 
the  engine  so  as  to  make  it  work  auto- 
matically, which  constituted  a most  impor- 
tant advance.  As  many  as  16  strokes  a 
minute  were  attained  in  some  of  New- 
comen’s engines. 

James  Watt’s  Discoveries 

James  Watt,  horn  in  1736,  and  dying  in 
1819,  a Scotchman  by  birth,  was  establisht 
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in  London  as  an  instrument  maker.  He 
received  a model  of  the  Newcomen  engine 
from  the  University  of  Glasgow  to  put  in 
order.  This  was  a very  small  model,  but 
it  served  to  direct  his  thoughts  to  the  force 
of  steam  and  he  evolved  the  idea  of  con- 
densing the  steam  in  a separate  vessel,  from 
the  cylinder.  The  effect  of  this  was  to 
maintain  the  heat  of  the  cylinder,  which 
in  the  Newcomen  operation  was  cooled  by 
the  condensing  water  with  great  waste  of 
fuel.  This  was  Watt’s  great  invention 
which  converted  the  uneconomical  New- 
comen engine  into  a machine  which  at  least 
had  within  itself  the  elements  for  develop- 
ing economical  operation.  He  also  made 
his  engines  double-acting.  He  had  endless 
trouble  with  the  details  and  the  capitalizing 
of  the  business  of  constructing  engines.  His 
patent,  which  is  quite  a full  one,  is  dated 
1769.  It  is  questionable  if  he  would  ever 
had  succeeded  if  it  had  not  been  for  his 
association  with  a capitalist  and  manu- 
facturer named  Boulton.  The  imperfect 
Newcomen  engine  was  working  in  various 
places,  and  it  was  obvious  to  Boulton  that 
it  could  be  supplanted  by  the  Watt  engine. 
So  the  firm  of  Boulton  and  Watt  was 
formed,  and  the  modern  reciprocating 
double  acting  condensing  steam  engine  was 
produced.  The  first  Boulton  and  Watt  date 
is  1775.  Watt  invented  several  methods  of 
converting  the  circular  motion  of  the  walk- 
ing-beam into  a true  straight  line  motion. 
These  devices  are  termed,  rather  loosely, 
parallel  motions.  One  of  them  is  employed 
in  the  Watt  engine  illustrated  in  our  cut. 
He  also  invented  the  ball  or  centrifugal 
governor,  formerly  called  the  circular,  pen- 
dulum. But  the  condensing  of  the  steam 
in  a separate  vessel,  involving  the  discovery 
of  a new  law  of  thermo-dynamics, ^is  his 
great  achievement.  1 

An  interesting  retrograde  step  .was.  the 
later  development  of  the  non-condensing 
engine,  in  which  Watt’s  great  invention  is 
abandoned.  Practically  all  locomotives  are 
of  the  non-condensing  type.  The  non-con- 
densing engine  is  made  possible  by  the  use 
of  steam  at  high  pressure. 

Such  is  a resume  of  the  history  'of  the 
reciprocating  engine.  After  Watt’s  Time  its 
development  was  a question  of  detail.  ■ 

Of  course  the  story  is  told  of  his  observ- 
ing in  his  boyhood  days  the  force  exerted 
by  the  steam  escaping  from  the  spout  of 
the  family  kettle.  But  the  repairing  of  the 
little  model  Newcomen  engine  seems  to 
have  been  the  turning  point  in  his  career. 

But  here  a most  curious  feature  in  the  I 
cycle  of  invention  is  to  he  noted.  The  ] 
first  steam  engines  were  reaction  engines,  1 
Sir  Isaac  Newton  even  going  so  far  as  to 
make  a little  reaction  motor  car.  Then 
came  the  engines  without  moving  parts, 
operating  by  the  alternate  pressure  and 
condensation  of  steam,  and  then  came  the 
reciprocating  engine  of  Newcomen  and  then 
of  Watt.  From  the  date  of  Watt  to  the 
present,  endless  efforts  have  been  made  to 
produce  the  rotary  engine,  void  of  recipro- 
cation and  operating  by  direct  pressure  on 
a piston  following  a circular  path,  and  now 
the  most  recent  type  of  engine  departs  from  | 
reciprocation  and  turns  its  moving  member  i 
directly  by  the  action  of  steam,  largely  on  | 
the  lines  of  the  old  Hero’s  engine.  We 
allude  to  the  steam  turbine.  In  this  con- 
struction Newcomen  and  Watt  have  been 
past  over  and  the  invention  of  Hero  of  j 
Alexandria,  20  centuries  old,  is  in  a measure 
returned  to  by  the  modern  engineer. 
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BOY  WATT  AND 
THE  TEA-KETTLE 
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ENGINE 
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JAMES  WATT'S  ENGINE 
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Photo  Above  Shows 
New  Auto  Sign 
Which  Operates  in 
the  Same  Position  As 
the  Usual  Hand  Sig- 
nal. It  Signals  to 
the  Front  As  Well  As 
to  the  Rear.  It  Is 
Illuminated  at  Night 
and  the  Device  Can 
Be  Used  As  a Park- 
ing Lamp,  Showing 
Red  to  the  Rear.  It 
Requires  Only  a Two 
Candlepower  Lamp. 


Photo  at  Right 
Shows  Latest 
Type  of  Alumi- 
n u m Airplane 
Built  in  Germany. 
The  Machine  Is 
Made  Entirely  of 
Metal  and  Has  a 
Wing  Spread  of 
About  115  Feet. 
It  Is  Propelled 
by  Four  250 
H.  P.  Engines 
Built  Right  Into 
the  Wing.  Its 
Capacity  Is  18 
Passengers. 


The  Photo  Above  Shows 
the  Inventor  (at  Right) 
and  His  New  Binocular 
Vision  “Movie”  Camera 
Which  Is  Said  to  Solve 
One  of  the  Most  Absorb- 
ing and  Difficult  Problems 
in  Motion  Picture  Work — 
That  of  Providing  a Pic- 
ture Having  True  Depth 
and  Perspective.  The  In- 
ventor Is  P.  John  Berg- 
gren  of  Swedish  Extrac- 
tion, But  Now  of  Chicago. 
This  Machine  Would  Seem 
Then  to  Give  the  Effect 
We  Have  Long  Sought — 
Real  Stereoscopic  Motion 
Pictures  in  Which  the 
Images  Stand  Out  in 
Relief. 
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Oi]ie  of  the  Latest  English  Toys 
Is  the  Electric  Signaling  Set  Here 
Shown  in  Use  by  Children  in  a 
Hospital  Ward,  Much  to  Their 
Delight.  The  Outfit  Comprises  a 
Battery,  Signaling  Lamps,  Etc., 
Together  with  a Code  Table  by 
Means  of  Which  Messages  Can 
Be  Communicated  Between  Two 
or  More  Stations. 


J'-J’ 


A Remarkable  New  Auto  Truck 
Life  and  Property  Saver,  This 
Automobile  Safety  Attachment 
Has  Been  Designed  to  Act  As  a 
Fender  for  Picking  Up  Persons 
Struck  and  Also  for  Preventing  a 
Vehicle  from  Turning  Over 
Should  a Wheel  Come  Off.  The 
Present  Photograph  at  the  Left 
Shows  How  a Person  Is  Saved 
When  Struck  by  a Truck  Fitted 
with  This  Device. 
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Photo  Below  Shows 
the  Largest  Electric 
Searchlight  in  the 
World  and  Also  Co- 
incidently  the  Small- 
est Electric  Search- 
light, Being  Held  by 
the  Man  Shown  at 
the  Left  of  the  Photo. 
Giant  Searchlights 
Such  As  the  Large 
One  Often  Require 
50  to  70  Kilowatts  to 
Give  Their  Full 
Light  Intensity, 
While  the  Small  One 
Will  Operate  on  a 
Few  Hundred  Watts. 


A Remarkable  Flying  Machine  Recently  Completed  by  a Chicago 
Inventor  Which  Operates  Upon  the  HeUccmter  Principle.  In  Other 
Words,  the  Machine  Lifts  Itself  from  the  Ground  by  Means  of  Two 
Sets  of  Horizontal  Blades  Which  Revolve  in  Opposite  Directions. 
This  Machine  Can  Rise  Vertically  and  Hover  in  the  Air,  Contrary 
to  the  Usual  Airplane. 


Drop  Your  Three 
Cents  in  the  Slot 
and  Out  Comes 
Your  Daily  Paper. 
The  Only  Pre- 
requisite  Is  That 
with  This  Latest 
Newspaper  Vending 
Machine  You  Must 
Have  the  Proper 
Change  Ready.  The 
Newspapers  Are 
Placed  in  the  Ma- 
chine the  Same  As 
i n Chewing-gum 
Slot  Machines  with 
Which  Everyone  Is 
Familiar.  Three 
Cents  Is  Inserted — 
a Handle  Is  Pulled 
— and  Out  Comes 
the  Paper. 


THE 


ROCHESTER  HERALD 


Latest  Photograph  of 
the  Famous  Inventor  of 
the  Telephone,  Dr. 
Alexander  Graham  Bell, 
Receiving  the  Freedom 
of  the  City,  at  Edinburgh, 
Scotland,  His  Native 
City,  in  the  Presence  of 
a Distinguished  Com- 
pany. He  Is  Holding  the 
Handsome  Casket  Con- 
t a i n i n g the  Burgess 
Scroll.  On  the  Right  Is 
Lord  Provost  Chosser. 


A Marvelous  Golf  Club.  This 
Club  Was  Made  and  Presented 
to  a Prominent  Chicagoan  by 
Five  of  His  Friends  Who  Are 
Responsible  for  Its  Many  Ingeni- 
ous Features.  The  Horn  and 
Electric  Light  for  “Night  Driv- 
ing,” the  Three  Shock  Absorbers, 
the  Level,  the  Compass,  the  Re- 
trievable Ball  and  Also  the  Merry 
Music  Box  Wound  by  the  Handle 
Shown  at  the  Rear  of  the  Chassis 
Are  Very  Novel  in  This  Unique 
Club. 


Now  Comes  a French  In- 
vention in  the  Form  of  a 
Simple  Pants  Press,  with 
Electric  Heating.  The 
Press  Opens  Up  So  As  to 
Permit  the  Trousers  to  Be 
Carefully  Laid  Out  with 
Recesses  for  the  Pockets. 
The  Press  Is  Then  Closed 
and  Electric  Current  from 
the  Nearest  Socket  Ap- 
plied. After  Fifteen  Min- 
u t e s the  Trousers  Are 
Ready  to  Be  Taken  Out. 
(RKeystone. 
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Tlie  DeviFs  Understudy 

By  CHARLES  S,  WOLFE 


Most  every  town’s  got  one,  I 
guess.  Crazy  scientist,  I mean. 
One  of  these  absent-minded, 
high-browed  old  birds  that 
comes  wandering  trance-like 
down  the  street  with  their  hands  behind 
their  backs  and  their  minds  off  some  place 
in  “The  Sweet  Bye  and  Bye.”  People 
turn  and  grin  when  one  of  them  passes 
and  says  to  one  another,  “There  goes  that 
crazy  scientist.” 

I don’t.  Grin  after  ’em,  I mean,  I 
turns  and  gives  them  birds  the  most  care- 


[■R  readers  if  ill  be  very  much  | 
interested  in . this  story  which  I 
contains  considerable  food  for  | 
I thought.  In  our  March,  1920,  issue  | 
I vue  described  a patented  apparatus  by  I 
1 whose  means  electrical  currents  are  1 
I carried  by  ultra-violet  rays,  which  1 
I latter  act  as  conductors.  This  makes  | 
I Mr.  Wolfe’s  story  very  plausible,  and  | 
I we  hope  our  readers  will  enjoy  Mr.  | 
I I'Volfc’s  latest  efforts.— Editor.  \ 


“These  murders?”  echoes  the  Chief. 
“There  w'as  two  of  them,  then  ?” 

"Ten  of  ’em.  Chief,”  Lawrence  half 
sobs. 

“Ten  of  them?”  bellows  the  Chief. 
“That  ain’t  murder,  you  boob,  that's  civil 
war.  What  are  yon  talking  about?” 

“It’s  true.  Chief,”  says  Lawrence,  sol- 
emnly, getting  some  kind  of  a grip  on 
himself.  “Ten  men  killed  right  out  on 
the  open  street  and  nobody  knows  who 
done  it  or  how  it  was  done.  Big  fellows, 
they  are,  too ; bankers  and  the  like.” 


* * Ap  Three  of  Us  Has  Had  Considerable  Experience  in  These  Matters,  and  It  Only  Takes  a Minute  for  Us  to  See  That  He  s Been 

Gathered  to  His  Fathers,  Sure  Enough.  But  the  Funny  Part  of  It  Is,  That  We  Can’t  See  No  Trace  of  What  Took  Him  Off.  No  Bruises, 
Wounds  or  Anything.  And  You  Simply  Can’t  Croak  a Guy  Without  Doing  Something  to  Him.” 


ful  double  O.  ] notes  any  little  peculiar- 
ities, now — their  gait,  height  and  so  forth. 
And  if  I ain’t  ,got  too  much  else  to  do 
just  then,  I tags  along  after  them,  casual- 
like, and  see  w'here  they  hang  out.  Then 
if  1 w'ant  ’em  again  1 know  where  to  start 
and  look.  ’Cause  you  never  can  tell  about 
those  babies. 

Nine  out  of  ten  of  them  is  just  mild 
nuts ; the  kind  that  gets  in  the  bathtub 
and  forgets  to  turn  the  water  off.  But 
the  tenth  lad  ! Oh,  boy  ! . 

The  saw-bones  that  examined  Gleason 
told  me  that  insanity  is  merely  a question 
of  degree.  Which,  I take  it,  is  just  say- 
ing that  some  is  bad  and  some  is  worse. 
Gleason,  now,  was  in  a class  by  himself. 
Hands  down,  he  wins  the  non-skid  soap 
dish.  Twenty  years  I’ve  been  roaming 
the  streets  in  plain  clothes,  and  I’ve  only 
run  into  one  Gleason.  If  ever  I , meet 
another  I’m  thru  roamin’. 


Remember  the  Gleason  case,  do  you? 
I’ll  never  forget  the  way  it  started  off. 
I was  in  the  office  with  the  old  man, 
makin’  a report,  when  Bill  Lawrence 
conies  bustin’  in  without  even  knocking. 
His  eyes  were  bulging  right  out  of  their 
sockets  and  you  could  see  something  had 
upset  him  awful. 

The  Old  Man  gets  ready  to  freeze  Bill 
for  his  sudden  entrance,  but  Bill  never 
gives  him  the  chance.  “For  Gawd’s  sake. 
Chief,”  he  cries,  “it’s  terrible!  Horrible! 

I ” 

“Heavens,  Lawrence,”  yells  the  Chief, 
mad  as  a wet  hen.  “.Are  you  growing 
hysterical  ? Whaf s terrible  ?” 

“Murder!”  gasps  Bill,  wildly. 

“Well,  what  of  it?”  roars  the  Old  Man. 
“Haven’t  you  ever  seen  murder  before? 
What’s  the  matter?  Losin’  your  nerve?” 

“Yes,  but  these  murders Lawrence 

protests,  feebly. 


The  Chief  was  getting  right  down  to 
business.  “Bomb  outrage,  was  it?”  he 
growls  at  Lawrence. 

“No,  sir,”  replies  Bill.  “No  violence, 
sir.” 

“No  violence?”  the  Old  Man  bleats. 
“What’s  eatin’  you.  Bill  Lawrence?  How 
can  you  have  murder  without  violence? 
A gink  is  shot,  stabbed,  strangled, 
poisoned  or  beaten.  If  you  doTi’t  think 
them’s  violent  just  ask  the  victim.  How 
was  this  job  pulled  oft?” 

“I  don’t  know,”  says  Bill,  soberly.  “I 
looked  the  bodies  over.  No  marks  on 
them.  Not  one.  They’re  just  dead,  that’s 
all.  They  topple  right  over  in  the  street, 
right  in  a crowd.  They  don’t  even  holler. 
When  you  pick  ’em  up  they’re  deader  ’n 
Rameses.” 

“Humph!”  growls  the  Chief. _ “Some- 
thing wrong,  somewhere.  I- ” 

{Contimied  on  page:\22iZ) 


Psychological  Examinations  Being  Made  at  Columbia 
University,  New  York  City,  to  Test  the  Mentality  and 
Efficiency  of  Men  and  Women.  The  Illustration  at  the 
Right  Shows  the  “Color”  Perimeter  Which  is  Used  to 
Measure  the  Field  of  Vision  and  the  Color  Zones  of  the 
Retina  of  the  Human  Eye.  By  Means  of  the  Graduated 
Dials  These  Factors  May  Be  Measured  to  a Fraction 
of  a Degree. 


Another  View  of  the  Psychological  Testing  Laboratory  at  Columbia 
University.  Here  the  Subjict  is  Placed  on  a Pivoted  Table  Fitted  with 
a Scale  and  Balance  Weight  and  the  Various  Mental  Sensations  Pro- 
duced in  the  Subject's  Mind  Are  Noted  Thru  Many  Changes.  This 
Practical  Test  Is  Carried  Out  for  Determining  the  Various  Labyrinthine 
Sensations. 


Illustration  at  Right  Shows  a Subject  Blindfolded  and  Placed  on  a 
Revolving  Chair,  the  Same  as  Used  so  Successfully  in  Testing  the 
Balance  in  Selecting  Aviators  During  the  War.  This  is  Known  as  the 
“Orientation”  Test.  The  Subject  is  Revolved  and  Tries  to  Tell  at 
What  Point  He  Stops  Each  Time.  A Graduated  Dial  is  Placed  Under 
the  Revolving  Stool  with  a Pointer  Attached  to  the  Stool  as  Shown. 


At  Ri^ht : Metronome  and  Electro- 

Mechanical  Apparatus  Used  in  Columbia 
University  Psychological  Laboratory  for 
Measuring  the  Degree  of  Fatigue,  by 
Means  of  the  Masso-Ergograph.  By 
Means  of  This  Instrument  the  Man’s 
Muscular  and  Nervous  Endurance  Is 
Accurately  Measured  in  Minutes  and 
Fractions  of  a Minute. 


Picture  at  Left  Shows  Subject  Seated  and  En- 
deavoring to  Determine  by  the  Sense  of  Hearing 
the  Change  in  Tones  as  Created  by  the  Expert  at 
the  Extreme  Left,  Who  Is  Seen  Manipulating  the 
Apparatus  for  Generating  Different  Musical  Tones. 
This  Apparatus  Is  What  Is  Known  as  the  “Stern’s 
Tone  Variator.”  The  Various  Tones  of  the 
Musical  Scale  Are  Created  by  a Blast  of  Comprest 
Air  Shot  Thru  Openings  in  a Revolving  Disc 
Having  a Definite  Number  of  Holes  in  Its  Perifery 
and  Constituting  a Siren. 


W0J 
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Dr®  Pringle  Discusses 

By  JOMH  H.  BEQUER 


((  "m  W IND  and  life  are  so  closely  re- 
% /■  lated  that  we  cannot  really 
I I consider  one  apart  from  the 
other,”  said  Doctor  Pringle 
as  he  touched  the  tendrils  of 
a sensitive  plant  with  a small  brass  rod. 
“They  are  different  aspects  of  that  pe- 
culiar, etheric  transformation  we  call  vi- 
tality.” 

As  we  were  seated  in  his  country  labor- 
atory watching  the  marine  life  in  his  large 
salt  water  aquarium,  my  attention  was 
drawn  to  the  antics  of  a fish  which  moved 
back  and  forth  with  almost  clock-like 


upon  their  tissues,  they  cannot  wiggle  or 
swim  otherwise.  All  acts,  whether  of  an 
amoeba  or  a Tesla  are  the  result  of  an 
interplay  of  the  subatomic  forces  as  yet 
not  understood  upon  the  cell  structures 
of  living  things.  To  determine  what  these 
forces  are,  and  if  possible  to  control  them 
to  our  advantage  is  one  of  the  great  prob- 
lems of  science.” 

“But  how  would  you  proceed  to  dis- 
cover these  forces?”  I asked  with  no 
little  curiosity. 

“I  am  on  their  trail  now,”  he  answered. 
“This  pool  which  you  see  thru  the  glass 


wall  I can  see  what  goes  on  in  the  water 
from  the  surface  down  for  ten  feet.  The 
pool  has  a sloping  beach  on  the  west  side. 
On  this  slope  I have  fastened  several  glass 
devices  for  arresting  these  forms  of  life, 
which  habitually  frequent  certain  depths. 
I have  discovered  that  these  creatures  act 
differently  under  different  conditions-  of 
water  pressure,  electric,  magnetic  and 
radiant  energy. 

“In  the  ravine,  a little  to  the  north  of 
the  pool,  is  a creek  which  tumbles  from 
the  highlands  into  the  sea  over  a series 
of  rocky  ledges,  and  here  I have  in- 


■•I  Need  This  Kind  of  An  Arrangement  If  I Am  Ever  to  Understand  How  in  the  Primordial  Ages  the  Uni-Cell  became  Worm  the 
Fish  the  Fish  Reptile,  the  Reptile  Mammal,  Developing  Into  Man.  All  Life  Came  up  Out  of  the  Sea.  And  Sometimes  Life  Goes  Back  to  Her^ 

as  It  Did  in  the  Case  of  the  Whale  and  the  Seal. 


regularity,  while  the  rest  of  the  living 
things  seemed  to  move  at  random  as  if 
actuated  only  by  choice. 

Noticing  my  preoccupation  and  antici- 
pating the  question  in  my  mind.  Doctor 
Pringle  remarked,  “Every  movement  of 
living  things  is  the  result  of  some  force 
at  work  upon  their  nervous  or  proto- 
plasmic structure.  If  we  knew  what  these 
forces  were  and  could  accurately  measure 
and  calculate  their  rates  and  intensities, 
then  we  could  predict  every  movement  of 
fin,  and  every  flop  of  tail  in  these  creatures 
as  well  as  all  the  brain  processes  of  man, 
for  we  can  rest  assured  that  there  are  no 
causeless  and  therefore  no  reasonless  pro- 
cesses in  nature. 

“These  little  animals  wiggle  and  swim 
as  they  must ; under  the  forces  at  play 


in  the  laboratory  wall  is  my  first  mile- 
stone. In  it  I study  the  lowest  forms  of 
life  under  natural  conditions,  for  it  is 
in  the  lowest  forms  that  we  find  the  least 
complexity  and  therefore  they  are  the 
logical  structures  with  which  to  begin. 
Life  is  life.  It  is  the  .same  in  the  amoeba 
as  in  the  elephant.  In  fact  an  elephant  is 
but  an  amoeba  infinitely  multiplied.  A 
man  is  but  an  amoeba  infinitely  com- 
plexed.  To  understand  the  uni-cell  is  the 
first  step  in  our  study  of  the  multi-cells, 
as  we  may  call  the  higher  animals. 

“The  pool  itself  is  quite  an  idea,”  he 
went  on  with  just  a little  note  of  pride 
in  his  voice.  “It  is  formed  from  a natural 
hollow  in  the  top  of  this  granite  cliff.  I 
have  built  the  cottage  so  that  thru  this 
heavy  plate  glass  window  in  the  basement 


stalled  a water  turbine  which  'supplies 
electric  energy,  not  only  for  the  needs  of 
the  ranch,  but  by  means  of  a mechanical 
device  anchored  in  a little  inlet  from  the 
sea,  I regulate  a centrifugal  pump  so  as 
to  keep  time  with  the  tide;  thus  I pro- 
duce actual  tidal  conditions  in  my  pool. 

“I  need  this  kind  of  an  arrangement  if 
I am  ever  to  understand  how  in  the  pri- 
mordial ages  the  uni-cell  became  worm, 
the  worm  fish,  the  fish  reptile,  the  reptile 
mammal,  and  then  came  man.  All_  life 
came  up  out  of  the  sea.  And  sometimes 
life  goes  back  to  her,  as  it  did  in  the 
case  of  the  whale  and  the  seal. 

“You  see,  during  the  primitive  ages  of 
this  world’s  history  the  continents  first 
he^ed  up  from  the  warm  bosom  of  the 
{Continued  on  page  1251) 
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"OME  was  never  like  this!”  Mr.  and  Mrs. 
Robins  who  have  built  a complete  little 
traveling  home  of  their  own,  are  shown  in 
the  accompan3n;ng  photograph.  They  even  have  a 
name  for  their  home  on  wheels — “The  Adventurer,” 
— and  besides  they  eliminate  the  worry  of  the  empty 
coal  bin,  not  to  mention  the  gas  man,  the  water 
meter  bill  and  several  dozen  other  petty  annoyances 
of  everyday  life.  They  have  no  landlord  to  take  the  cheer 
out  of  the  end  of  each  month. 

This  automobile  home  is  built  on  a regular  truck  chassis 
and  includes  a bedroom,  living  room,  dining  room  and  print- 
ing shop.  It  is  thus  an  easy  matter  for  the  lady  of  the  house 
to  watch  the  cooking  and  prepare  the  potatbes  at  the 
same  time  that  the  phonograph  reels  off  the  latest  jazz 
t.une.  Other  advantages  are  to  be  found  by  the  dozen. 
Suppose  one  fine  October  morning  you  awoke  and  found 
the  air  quite  chilly — instead  of  taking  out  the  wool  under- 
wear from  the  moth  balls  in  the  trunk  and  ordering  about 
10  to  15  tons  of  coal  at  $20.00  per  ton — you  walk  around 
the  corner,  to  the  nearest  map  shop  and  buy  a few  road 
maps  covering  the  complete  route  to  the  sunny  southland — 
where  the  orange  blossoms  bloom  and  the  oriole  sings 

sweetly  all  day  long. 

Mr.  Robins  combines 
business  with  pleasure  and 
finds  no  difficulty  in  get- 
ting orders  in  the  various 
towns  and  cities  for  print- 
ing, which  helps  to  pay  the 
gasoline  and  tire  bill.  Mr. 
and  Mrs,  Robins  and  their 
pet  bull  dog  have  visited 
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It  is  a Great  Suzi^risef. 
But  Here  is  What  the  Innocent  Look- 
ing Little  Lady  Had  Concealed  in  Her  Shoe, — Two  Undeclared 
Diamond  Rings,  Possibly  Worth  Several  Thousand  Dollars. 
Note  the  Wonderful  Detail  in  This  Skiagraph  of  the  Foot 
and  Shoe,  the  Steel  Arch  and  Shoe  Nails  Showing  Clearlv. 
^ Well  as  the  Belt  Buckle  Over  the  Instep. 


Examining  the  Shoes  of 
a Fair  Immigrant  to  Ascertain  Whether 
or  Not  She  Happens  to  Have  Any  Jewelry  or  Ot 
declared  Valuables  Secreted  in  a Hole  in  the  Heel 
a False  Sole,  Perhaps.  The  Operation  is  Quickly 
Out  and  Without  the  Slightest  Inconvenience. 


In  the  Custom  House  and  Police  Inspection  Depots,  the 
X-ray  Makes  It  a Sinecure  to  at  Once  Ascertain  Just  What 
is  in  Any  Suspicious  Looking  Package  Such  as  the  One 
Which  is  Being  Held  Between  the  Fluoroscope  and  the  X-ray 
Tube  Seen  at  the  Extreme  Right  of  the  Photo. 


The  Suspicion  Confirmed ! — a Bomb  ! Imagine  What  Havoc 
This  Fiendish  Invention  Might  Have  Wrought,  if  it  had 
Reached  Its  Destination,  and  the  Recipient  Had  Opened  It 
in  the  Manner  Intended — That  is  by  Cutting  the  String 
and  Starting  to  Unwrap  the  Package. 

...  l,_ 


And  Here  We  See  What  the  X-ray  Discloses  When  an 
Oyster  Contains  a Pearl  or  an  Embryo  Pearl,  That  is. 
One  in  the  Early  Stages  of  Growth.  The  Black  Spot 
Indicated  by  the  Arrow  Represents  a FulW  Grown  Pearl 
and  the  Light  Spot  a Partially  Grown  Pearl.  Oysters 
Containing  a Partially  Grown  Pearl  Are  Cultivated  and 


Giving  the  Pearl-Bearing  Oyster  the  Third  Degree  Under 
the  X-ray.  Previously  Many  Thousands  of  Oysters  Were 
Opened  -Annually  by  Fishermen  and  Others  in  a Ruthless 
Attempt  to  See  If  They  Contained  Any  Pearls.  Now, 
Thanks  to  the  X-ray  This  Examination  Has  Become 
an  Exact  Science  and  the  Oyster  is  Not  Harmed  in 
the  Least. 


Watched  Until  the  Pearl  Grows  to  Maturity, 


I f Y o u\ 

Are  a Bach>\ 
elor,  W h y V^B 
Not  Press\^ 
Your  Ties  the  N. 
Electrical  ' 
Way?  Moisten 
Them  Slightly 
and  Simply  Rub 
Them  or  Pull 
Them  Over  an 
Electric  Light 
Bulb. 


An  Alarm 
Clock  Rigged 
Up  with  a 
Spool,  Some 
Cord  and  a 
Hasp  or  Bolt 
on  the  Door, 
Provides 
Us  with  an  Au- 
tomatic Door  , 
Opener  y/ 
to  Admit  /A 
the  Maid  / 
in  the/ 
Earl  y/^^H 
Morn/ 

/ 


Here  Is  a Storage  Battery  Steam  Table  and  Work  Bench 
Which  Does  the  Work  on  One  Table  Which  Forrherly 
Required  Two,  Three  or  Four.  It  Drills  the  Posts  of  the 
Battery,  Steams  It  Thru  the  Steamer  at  the  Side,  and  a 
Lifting  Vise  Also  Lifts  Out  the  Elements  to  Be  Repaired. — 


Photo  From  American  Bureau  of  Engineering. 


If  You  Want  to 
■Copy  a Drawing, 
Try  This  Scheme  of 
the  “Reflecting 
Drawing  Board.” 
Place  the  Drawing 
Next  to  a Sheet  of 
Glass  Mounted  in  a 
Frame,  and  on  the 
Opposite  Side  of 
the  Glass  Place  a 
Plain  Sheet  of 
Paper.  Looking 
Thru  the  Glass  You 
Will  See  the  Image 
Clearly  on  the  Plain 
Paper  — Then  Pro- 
ceed to  Trace  the 
Lines  Over  the  Re- 
flected Image. 


the  Latest 


Photo  at  Left  Shows  — 

Wrinkle  in  a Liquid  Soap  Container 
Which  Is  Arranged  to  Hang  from  a 
, Chain  in  the  Shower  Bathroom. 
\ The  Nickeled  Dispenser  Contains 
, \ Liquid  Soap  Which  Is  Expelled 
i \ Whenever  the  Container  Is 
I \ Shaken.  This  Is  a Decided 
i \ Inmrovement  Over  the  Old 
I \ “Catch-As-Catch-Can”  Battle 
I \ with  the  Elusive  Cake  of 


Another  Useful  Science 
Wrinkle  AppUcable  to  Home 
Needs.  This  Consists  in 
Placing  an  Electric  Light 
Bulb  in  the  Oven  Which 
Provides  Just  the  Right 
Amount  of  Heat  for  Bread 
Raising.  A 60-Watt  Bulb 
Will  Usually  Provide  the 
Proper  Amount  of  Heat,  But 
This  Will  Depend  Somewhat 
Upon  the  Size  of  the  Oven. 


V- 
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The  Story  Is  of  a Riff-raff  Crew  Running  Amuck  in  and 
About  the  Tropics  With  a Stolen  Submarine.  The 
Band  Having  Turned  Pirates  Are  Waylaying  and  Loot- 
ing All  Passing  Craft  and  Hiding  Their  Spoils.  A 
Love  Story  Is  Intermingled  With  the  Plot  and  a 
Series  of  Conflicts  on  the  Surface  of  the  Sea  as  Well 
as  Along  Its  Bottom  Between  Two  Rival  Treasure 
Expeditions,  Both  Equipt  With  Diving  Suits  and  Hel- 
mets, Is  One  of  the  Many  Startling  Novelties  in  Dra- 
matic Surprises  Presented  in  This  Pretentious  Work. 
Eleven  Months  Have  Been  Spent  in  Taking  the  Pic- 
ture, Ralph  Ince  Himself  Directing  and  Playing  One 
of  ^e  Leading  R61es  in  Association  With  Film  Favor- 
ites.— Photos  Courtesy  J.  E.  Williamson. 


The  Most  Spectacular  Picture  Which  Will  Soon  Be 
t to  the  Attention  of  the  Motion  Picture  Audiences  Is  the 
One  Produced  by  J,  E.  lA^Uiamson,  Who,  with  the  Aid  of  the 
Apparatus  Invented  by  His  Father,  Capt.  C.  Williamson,  Has. 
Been  Able  to  Show  Exploits.  Not  Only  on  Land  and  in  the  Air, 
but  Actually  Fifty  Fee't  Under  the  Water. 


■J 
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If  New  Yorli  City  Were  tlie 
Snowiest  Place 

By  CHARI.es  HEVERS  HOLMES 


SNOWBALL 
10,560  FT,  DIA. 


H0W6;4FT.SEA- 
, SONAL  SNOW- 
-FALL INNEW  YORK 
CITY  WOULD  LOOK 
COMPARED  TO  THE 
800  FT  51  STORY 
lV.K)0LW0RTH  BLD'G, 
(FTHIS  SNOW  WAS 
ROLLED  INTO  A BALL 
WHOSE  DIAMETER  7 
lW0ULDBE4,830/| 
-JT.OROVER  M 
|PQ,WTLE 


WOOLWOI 


HEAVIEST  YEARLY  SNOWFALL 
IN  UNITED  STATES-OR  73/a  FEET 
AT  TAMARACK  CALIF.  IF  IT  FELL 
IN  NEW  YORK  CITY  WOULD 
MAKE  A SNOWBALL  ABOUT 
2 MILES  IN  DIAMETER 
LIKE  THIS 


10  EIFFEL 
TOWERS 


4.630  FT.  DIA. 


DEEP  SEASONAL  SNOW- 
FALL IN  NEW  YORK  CITY  OF  6/2 
FT.  DEPTH  = 57, 000,000, 000  CU.FT. 
SNOW  IF  ROLLED  INTO  A GIGANTIC^^,,^: 
SNOWBALL  WOULD=4,830  FT.  OR  ABOUT 
9/10  MILE  IN  DIAMETER 


The  Accompanying  Illustration  Shows  Vividly  What  a 
Giant  Snowball  All  the  Snow  Palling  During  One  Win- 
ter in  New  York  City  Would  Make,  As  Compared  to 
the  Brooklyn  Bridge.  This  Snowball  Was  Computed 
for  a Typical  Deep  Snow  Fall  of  Feet  for  the  Entire 
Winter. 


A Typical  New  York  Seasonal  Snowfall  Rolled  Into 
a Giant  Ball  Nearly  One  Mile  in  Diameter  Is  Shown 
at  the  Left,  Compared  to  a Still  Greater  Snowfall  of 
7354  Feet,  the  Record  Fall  Which  Occurred  at  Tama- 
rack, Calif.  This  Gigantic  SnowfalL  If  It  Fell  in 
New  York  City  and  If  Rolled  Into  a Single  Large  Ball, 
Would  Have  a Diameter  As  High  As  Ten  “Eiffel 
Towers,”  or  More  Than  10,000  Feet. 


The  average  annual  snowfall  in 
the  State  of  New  York  amounts 
to  about  7 feet,  and  there  is  a 
record  of  a snowstorm  in  New 
England,  which  lasted  from  the 
19th  to  the  24th  day  of  February,  1717, 
when  the  snow  fell  to  a depth  of  5 to 
6 feet.  Almost  every  part  of  the  United 
States,  including  Florida,  has  had  some 
sort  of  a snowstorm  during  the  past 
century,  and  our  “Weather  Bureau”  an- 
nounces that  the  heaviest  snowfall  in  this 
country  takes  place  on  the  Pacific  Coast. 
That  is,  the  heaviest_  snowfalls  occur  in 
the  Cascade  mountains  of  Washington 
and  Oregon  and  in  the  Sierra  Nevada 
mountains  of  California.  In  this,  region, 
during  the  winter  season,  the  snow  ac- 
cumulates upon  level  ground  to  a depth 
of  25  to  30  feet,  being  twice  as  deep  as 
that  in  the  canyons  and  gulches.  Indeed, 
in  the  higher  parts  of  the  Sierra  Nevada 


mountains  an  average  snowfall  of  65 
feet  is  not  unusual.  And,  at  Tamarack, 
California,  about  a mile  and  one-half 
above  sea-level,  there  was  a record  of 
a snozbfall  of  73J/4  feet  which  fell  during 
the  winter  of  1906-1907. 

Now,  a snowfall  of  73^4  feet,  or  882 
inches,  is  certainly  considerable  snow 
and,  in  all  probability,  Tamarack,  Cal- 
ifornia, is  the  most  snowy  place  in  the 
United  States.  And  such  a snowfall, 
when  melted,  would  amount  to  a good 
deal  of  water,  an  average  of  over  7 
feet  of  water,  inasmuch  as,  under  ordi- 
nary conditions,  10  inches  of  snow  yield 
1 inch  of  water.  Therefore,  the  amount 
of  “frozen  vapor”  falling  in  Tamarack, 
as  thus  recorded,  would  be  equal  in 
depth  if  it  were  melted  to  water,  to  about 
the  unmelted  average  annual  snowfall  in 
the  State  of  New  York.  And  such  a vast 
snowfall  descending  upon  a square  mile 


of  surface  would  approximate  2 billion 
cubic  feet.  Accordingly,  were  73^  feet 
of  snow  to  fall  during  the  winter  of 
1920-1921  upon  the  City  of  New  York, 
provided  none  of  it  melted  or  was  re- 
rfioved,  that  city  would  be  buried  beneath 
645  billion  cubic  feet  of  snow.  Then, 
were  all  this  snow  to  melt  suddenly.  New . 
York  City  would  be  inundated  by  65 
billion  cubic  feet  of  water.  If  all  of  that 
73}4  feet  of  snow  which  covered  the 
whole  city  were  to  drift  up  wholly  upon 
Central  Park,  that  park  would  be  “snow- 
bound” to  a height  of  about  3 1/3  miles. 
Sucb  a huge  seasonal  snowfall  of  7354 
feet  should  be  compared  ■ with  an  un- 
usually deep  seasonal  snowfall  in  New 
York  City  of  about  6^4  feet.  This  latter 
snowfall  would  cover  New  York  City 
with  approximately  only  57  billion  cubic 
feet  of  snow. 


Alcotkol  from  Petroleum 


Announcement  of  the  discovery 

of  a new  alcohol  closely  akin  to 
wood  and  grain  alcohol  in  its  adapt- 
ability to  commercial  purposes  was  made 
by  the  Standard  Oil  Company  at  the  same 
time  that  Carleton  Ellis,  who  developed 
the  process,  announced  in  Newark  to  the 
New  Jersey  Chemical  Society,  of  which  he 
is  President,  that  it  had  at  last  become 
possible  to  make  the  new  alcohol,  or 
petrohol,  as  it  is  called,  from  the  by-prod- 
ucts of  petroleum  refining. 

On  behalf  of  the  Standard  Oil  Com- 


pany, which  has  the  rights  thruout  the 
world  to  manufacture  the  new  product, 
Frank  D.  Howard,  in  charge  of  the  Cor- 
poration’s Development  Department,  made 
the  announcement  that  petrohol  was  be- 
ing made  for  commercial  purposes  at  the 
Company’s  Bay  Way  Refinery  at  Elizabeth, 
N.  J.,  Mr.  Howard  explained  that  while 
a small  quantity  of  petrohol,  if  taken  in- 
ternally, might  not  produce  the  deadly 
effects  of  wood  alcohol,  it  nevertheless 
was  inherently  a poison,  and  could  not  be 
used  as  a beverage. 
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At  the  Bay  Way  Refinery  it  is  being 
manufactured  at  the  rate  of  about  250 
gallons  a day,  according  to  Mri  Howard, 

, who  explained  that  it  was  intended  for 
use  chiefly  in  the  arts,  as  a solvent  of 
gums,  rosins,  shellac,  etc.,  and  may  be 
used  as  a substitute  -for  wood  and  grain 
alcohols,  because  it  is  somewhat  cheaper 
than  the  latter.  He  suggested  that  petrohol 
also  might  be  destined  to  play  a great  part 
in  the  development  of  the  dye  industry 
of  America,  for  it  is  possible  to  manufac- 
ture it  in  practically  unlimited  quantity. 


Fig.  1 — Top 
Giant 


fig.  3 — Printing 

the  "Form”  Containing  the 

Films  Mounted  on  Glass;  the  ~ ~ 
Image  Is  Being  Transferred  by  Power- 
ful  Electric  Arc  Lights  to  Carbon  Printing 
Paper.  This  Printing  Is  Done  in  a Vacuum  Frame 
Which  Causes  the  Paper  to  Be  Held  Very  Tighth 
Against  the  Films. 


Photo 


Shows  - 

— -'"''Cameras  and  Arc  Lights  Used 
in  Photographing  the  Pictures  to  Be 
Printed  in  “Rotogravure." 


Fig.  2 — Intensifying  the  Lines  and  Shadows  on  the 
Photographic  Negatives. 


Fig.  6 — The  Pictures  from  the  “Form”  Have  Been 
Transferred  to  the  Copper  Cylinder  by  Wetting  the 
Carbon  Tissue  Containing  the  Images  and  Wrapping 
It  Around  the  Cylinder.  The  Images  Are  Now 
Ready  for  “Etching”  with  Acid,  As  Shown  Above. 


Fig.  7 — Here  We  See  the  Find!  Stage,  “Rotogravure” 
Pictures  Being  Printed  from  Roll  Paper  Passing 
Rapidly  Over  the  Copper  Cylinders  Containing  the 
Images;  This  Press  Cuts  and  Folds  the  Finished 
Sheets. 


Fig.  4 — Copper-Plating ' Steel  Cylinders  in  the  Electro- 
Plating  Room,  the  Dynamo  Supplying  the  Current  for 
the  Process  Appearing  at  the  Left.  The  Copper  Is 
Deposited  on  the  Cylinders  Electrolytically. 


Fig.  5 — When  a Sufficient  Thickness  of  Copper  Has  Been 
Deposited  on  the  Steel  Rolls  They  Are  Accurately  Turned, 
Ground  and  Finally  Polished.  They  Must  Have  a True 
and  Even  Diameter  Along  Their  Entire  Length. 
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OSWAI^O  Ro  SCfiUILT^* 


SINCE  almost  all  the  Sunday  news- 
papers and  many  magazines  thru- 
out  the  country  have  either  supple- 
ments or  inserts  printed  by  the 
rotogravure  process,  the  description 
of  how  this  is  done  will  be  of  interest  to 
the  readers  of  this  journal.  It  is  the 
latest  and  most  valuable  application  of 
photography  to  the  printing  press,  so 
far  as  artistic  results  are  concerned,  and 
by  it  a web  of  paper  can  be  printed 
from  a copper  cylinder  at  high  speed. 

The  following  article  will  give,  we 
hope,  a description  of  the  process  in  a 
popular  and  simple  manner. 


One  of  the  interesting  developments  of 
this  rotogravure  studio  is  a giant  camera, 
probably  one  of  the  largest  in  the  world. 
On  seeing  this  camera  you  would  not 
recognize  it  as  such,  unless  its  mysteries 
were  explained  to  you.  This  camera,  un- 
like the  usual  type  with  which  we  are 
all  familiar,  has  no  bellows  at  all.  In- 
stead, these  are  substituted  by  a large 
room  which  has  been  finished  with  a 
dead  black  paint  and  a huge  plate  and 
film  holder  slides  along  on  a bed  or 
table  so  as  to  be  readily  focused.  In 
the  front  wall  of  the  room  a hole  has 
been  cut  about  one  foot  square  and  m 


“Making  Up  the  Form” 

By  pasting  the  retouched  positives  on 
a large  piece  of  plate  glass,  we  enter  the 
second  stage  of  the  process,  which  is 
called  “making  up  the  form.”  A large 
piece  of  plate  glass  is  placed  on  top  of 
a ruled  layout  and  each  positive  placed 
in  its  marked  place  on  this  glass. 

The  form  is  then  ready  to  be  taken  into 
the  carbon  printing  room,  where  it  is 
placed  in  a vacuum  printing  frame. 

In  the  meantime  carbon  tissue  paper, 
which  comes  in  rolls  3 by  12  feet  and 
which  consists  of  a strong  paper  evenly 


note:  WHITE 
ON  TH£ 
ORIGINAL  ARE 
BLACK  HERE 


4.- THE  FORM  ISUAYEO 
OUT-THE  *P0S".  FILM  OR 
FILMS  are  LAID  on  A 
GLASS  PLATE  ANO  HELP 
ACCl/RATELY  IN  CLACE 
BY  GOM  PAPER  ^ \ 


FIATE  GLA6S  FOftM 
LAIO  OVER  *eC>lTOR5’ 
LAYOUT  ON  PAPER. 


1-  ORIGINAL  copy’  SUCH  AS  PHOTO, 
PAINTING, ere.,  IS  FIRST  PHOTOGRAPHED 
ON  SENSITIZED  FILM 


4.  THE  DEVELOPED  3 A 'POSITI VE’EILM 
"NEGATIVE"  FILM  FROM  IS  PRINTED  FROM  THE 
THE  CAMERA, THIS  IS  'NEGATIVE'FILM  AND 
RETOUCHED  8V  ARTISTS.  RETOUCHED  AGAIN 


DOOR  cuts  off  Liifit  in  , 
eitfior  Oiroction"wanted 


6. -HERE  A SECOND 
EXPOSURE  PUTS 
SCREEN  DOTS  ON 
PRINT  containing 

PICTURE. 


7.-  CARBON  TISSUE  PUT  AROUND 
COPPER  CYLINDER  VHET,  IMAGE 
FACIMO  COPPER  AND  ALLOWED 
TO  DRY  TMOROLY. 


Shaft 


green  ink 

10.  Printing  "ROTOGRAVURE"  PAGES 

IN  TWO  COLORS  AT  THE  SAME 
TIME  ON  ONE  PRESS 


BROWN  INK 
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Illustrating  the  Successive  Stages  Followed  in  Reproducing  Photos  and  Text  Matter  by  Famous  “Rotogravure**  Process, 


Photographing  the  Original  Subject 

The  first  stage  of  the  process  is  the 
making  of  the  photographic  film  negative 
from  the  original  drawing  or  photograph. 
(Fig.  1).  This  negative  is  made  as  crisp 
and  clear  as  possible  as  upon  its  success 
depends  the  quality  of  the  positive  made 
from  it,  and  the  success  of  the  subsequent 
operations.  Great  care  is  taken  in  re- 
touching the  negative  as  well  as  the  posi- 
tive. (Fig.  2).  This  consists  not  only  in 
adding  shades  to  the  negative  by  working 
over  the  varnished  or  ground  film  with 
soft  lead  pencils  but  in  removing  shades 
by  scraping  with  a sharp  knife  on  the 
positive. 

*Of  the  Neo-Gravure  Printing  Co.,  who  print 
the  Rotogravure  Section  of  this  journal. 


this  the  lens  is  fitted.  This  panel  may 
be  quickly  released  and  different  lenses 
inserted  to  suit  the  work  in  hand.  Out- 
side the  room  and  directly  in  front  of 
the  lens  there  is  a second  bed  or  rack 
on  which  the  copy  carrier  slides,  this 
carrier  comprising  a large  vertical  frame 
or  panel  on  which  the  art  work  (photo- 
graph, painting,  etc.)  can  be  secured. 
This  giant  camera  is  of  course,  only  used 
for  larger  layouts  and  art  work  of  un- 
usual size.  The  focal  capacity  of  this 
camera  is  eight  feet,  and  the  largest  plate 
or  film  which  can  be  accommodated,  is 
sixty  inches  by  thirty-five  inches.  For 
photographing  the  usual  size  of  nhotos 
and  other  illustrations,  the  standard 
photo^engravers’  type  of  copying  camera 
is  employed. 


coated  with  gelatin  containing  a brown 
pigment  is  sensitized  in  bichromate  of 
potash  squeegeed  on  a ferrotype  plate  and 
dried  for  not  over  two  hours. 

Printing  the  Pictures  on  “Carbon 
Tissue” 

When  ready  to  be  used  the  carbon  tissue 
is  cut  into  proper  size  and  placed  on  top 
of  the  form  in  the  vacuum  printing  frame. 
The  vacuum  printing  frame  is  in  a small 
way  the  same  kind  of  frame  that  is  used 
by  amateur  photographers  to  print  their 
Kodak  pictures,  only  in  an  enlarged  form. 
The  small  sized  frame  gives  the  necessary 
contact  by  a steel  spring  while  the  large 
sized  frames  have  a more  elaborate  mech- 
(Continued  on  page  1220) 
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Fig.  1.  Early  Meas- 
urement of  Velocity 
of  Light.  The  Time 
Required  to  Flash 
a Light  From  A to 
B and  Return  or 
One  Mile,  Was 
Found  to  Be  1/186,- 
000  Second. 

ininniiMmimiiiittiiiimintmiiiiMiiittimi 

Fig.  2.  Measuring 
Velocity  of  Light 
by  the  Eclipse  of 
Jupiter’s  Moon. 
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Before  the  time  of  Galileo  those 
who  paid  any  attention  to  the  sub- 
ject at  all  were  probably  of  the 
opinion  that  the  instant  light  left  the 
sun  it  reached  the  eye  of  an  ob- 
server upon  the  earth.  Galileo  will  be  taken 
as  a type  of  the  experimental  physicist  so 
long  as  the  science  endures.  Not  content 
with  accepting  this  dictum  of  the  ancients 
he  undertook  to  measure  the  velocity  of 
light. 

He  suggested  that  if  two  observers  were 
stationed  at  a certain  distance  apart  and 
each  provided  with  a dark  lantern,  then  if 
one  observer  should  flash  his  lantern  and 
the  second  observer  should  give  a similar 
signal  when  the  light  was  received,  the 
interval  between  the  two  signals  would  be 
the  time  of  the  round  trip  made  by  the 
light.  See  Fig.  1.  If  we  assume  that 
these  observers  were  one-half  mile  apart 
the  time  occupied  for  the  light  to  pass 
from  the  first  observer  to  the  second  and 
back  again  is  known  to  be  about  1/186,000 
second.  Inasmuch  as  their  best  recording 
instruments  were  unable  to  measure  time 
intervals  accurately  to  the  tenth  of  a 
second  it  is  obvious  that  this  experiment 
must  have  been  a failure.  The  credit  of 
the  suggestion,  however,  belongs  to  Galileo. 

About  the  year  1685  Roemer,  a Danish 
astronomer,  noticed  that  the  time  of  an 
eclipse  of  one  of  Jupiter’s  moons  was  near- 
ly one  thousand  seconds  behind  the  schedule 
when  the  earth  was  on  the  opposite  side 
of  the  sun  from  Jupiter.  Dividing  the  dou- 
ble distance  from  the  earth  to  the  sun  by 
one  thousand  ^ives  us  approximately  a cor- 
rect value  for  the  velocity  of  light.  See 
Fig.  2.  Roemer’s  problem  was  a very  dif- 
ficult one  and  we  have  given  only  the  barest 
outline.  Very  accurate  results  for  the 
velocity  of  light  were  obtained  by  two 
Frenchmen — Fizeau  and  Foucault,  about 
1850.  Fizeau  used  a revolving  toothed 
wheel  and  Foucault  a revolving  mirror, 
which  was  later  modified  and  improved  by 
two  Americans,  Michelson  and  Newcomb, 
who  made  the  standard  determination  of 
this  constant. 


The  value  of  the  velocity  of  light  is  an 
e.xtremely  important  magnitude  in  physics. 
There  are  three  reasons  for  this: 

1.  It  is  used  as  the  celestial  yard  stick. 

2.  It  has  an  important  bearing  upon  the 

nature  of  light. 

3.  Recent  developments  have  given  it  an 

increased  importance  in  connection 
with  the  modern  theory  of  relativity. 

When  an  astronomer  wishes  to  measure 
distances  in  the  heavens  he  finds  the  num- 
bers of  such  extraordinary  magnitude  that 
our  ordinary  units  are  not  comparable  with 
them.  It  is,  of  course,  necessary  that  the 
unit  of  measurement  should  be  comparable 
with  the  thing  measured.  We  ould  not, 
for  example,  think  of  measuring  the  length 
of  a room  with  a scale  one  centimeter  long; 
nor  would  we  attempt  to  measure  the  thick- 
ness of  a coin  with  a scale  graduated  in 
inches  only.  When  we  express  the  distance 
from  the  earth  of  one  of  our  nearest 
sidereal  neighbors.  Alpha  Centauri,  a star 
in  the  southern  heavens,  we  have  to  use  the 
number  2.6  (nearly)  with  13  ciphers  at- 
tached, if  our  unit  is  the  mile.  Astronomers, 
therefore,  are  accustomed  to  express  these 
enormous  distances  in  what  is  known  as 
the  light-year.  One  light-year  represents 
the  distance  which  light  travels  in  one  year 
and  is  found  by  taking  the  product  186,300x 
60x60x24x365.  This  product  is  about  59x 
10"^  and  shows  that  light  reaches  us  from 
the  star  in  question  in  4.4  light-years.  Some 
notion  of  the  vast  distances  of  the  fi.xt 
stars  may  be  obtained  by  considering  that 
the  light  from  some  of  them  would  not  yet 
have  reached  us  if  it  had  begun  to  travel 
towards  us  on  the  traditional  date  of  crea- 
tion, 4004  B.  C. 

Probably  one  of  the  most  bitter  contro- 
versies which  has  ever  been  waged  by 
scientists  took  place  over  the  merits  of  the 
two  rival  theories  of  the  nature  of  light. 
Sir  Isaac  Newton  championed  the  older 
corpuscular  theory  and  his  influence  was 
so  great  that  it  held  the  field  against  all 
comers  for  several  generations.  The  bear- 


ing of  the  determination  of  the  relative 
velocities  of  light  in  rare  and  dense  media 
(see  Fig.  3)  upon  the  merit  of  these  theories 
may  be  shown  as  follows : If  light  is  re- 
garded as  made  up  of  material  corpuscles 
it  follows  that  when  these  are  passing  thru 
a medium  which  is  optically  denser  than  air 
its  velocity  will  be  greater  than  in  air.  It 
is  well  known  that  if  a body  were  to  pass 
thru  space  with  a certain  constant  velocity 
and  then  come  near  enough  to  the  earth  to 
be  under  the  influence  of  gravity  it  would 
receive  . a certain  acceleration  so  that  it 
would  strike  the  ground  with  its  velocity 
considerably  increased.  In  some  such  fash- 
ion as  this,  altho  it  must  be  contest  the 
analogy  is  not  a perfect  one,  light  would 
travel  faster  in  a denser  than  in  a rarer 
medium  if  it  were  material  in  its  make-up. 
On  the  other  hand,  if  light  is  wave  motion 
it  would  pass  more  slowly  thru  the  denser 
medium  just  as  water  waves  are  retarded 
in  their  progress  when  they  strike  a sandy 
beach.  If,  therefore,  it  could  be  determined 
which  situation  exists  the  question  regard- 
ing the  nature  of  light  would  be  settled. 
This  problem  was  undertaken  by  Foucault 
who  showed  conclusively  that  the  velocity 
in  the  denser  medium  was  less  than  that 
in  the  rarer  medium  and  by  Michelson  who 
made  the  experiment  a quantitative  one  and 
showed  that  these  velocities  were  in  propor- 
tion' to  their  refractive  indices.  In  passing 
it  may  be  noted  that  in  the  case  of  carbon 
bisulfid  a result  of  1.758  was  obtained  which 
is  about  seven  per  cent  higher  than  the 
known  value  of  its  refractive  index.  About 
the  time  that  Michelson  was  working  on 
his  experiment  Lord  Rayleigh  showed 
mathematically  that  there  was  considerable 
difference  in  the  velocity  of  a wave  if  we 
compared  the  velocity  of  the  individual 
wave  with  the  velocity  of  the  waves  as  a 
group.  By  use  of  mathematical  processes 
he  reached  the  conclusion  that  in  the  case 
of  such  liquids  as  carbon  bisulfid  the  ratio 
of  the  velocities  would  be  as  100  to  93. 
When  this  correction  was  applied  it  checked 
very  closely  with  the  result  of  Michelson’s 
{Continued  on  page  1243) 


Fig.  3.  Illustrating  the  Two  Views  of  the  Velocity  of  Light.  By 
the  Modern  Theory,  Light  Travels  About  75  Per  Cent  as  Far  in 
Water  as  It  Does  in  Air,  in  the  Same  Length  of  Time,  New- 
ton Held  the  Reverse  of  This  Theory. 
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Fig.  4.  An  Observer 
on  the  Planet  “B” 
Would  Witness 
Events  Which  Hap- 
pened 100  Years 
Ago  If  He  Looked 
Thru  a Powerful 
Telescope  and  Saw 
the  Earth  at  the 
Present  Day.  This 
Assumes  That  the 
Observer  at  “B” 
Was  Distant  100 
Light-Years  from 
the  Earth. 
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Home 


Coimdtucted  by  WILLIAM  M.  BUTTERFIELD 


Window  Refrigerator 

WE  show  in  our  illustration,  a 
simple  packing  case  or  box  of 
any  convenient  size  converted 
into  a window  refrigerator  by 
adding  an  overhanging  hinged 
top  (made  from  a larger  packing  case) 
and  covering  the  whole  with  oilcloth,  zinc 


Mr.  Butterfield  Shows  the  Home  Mechanic,  in 
the  Illustration  Above,  How  to  Construct  a 
Particularly  Efficient  Window  Refrigerator.  This 
Window  Refrigerator  Will  Prove  Efficacious  in 
Both  Winter  and  Summer,  and  Is  Suitable  for 
Holding  Milk  Bottles,  Meats  and  Other  Foods. 

or  sheet  tin,  the  latter  to  be  painted  so 
as  to  prevent  rusting.  The  shape  shown, 
with  its  top  and  other  parts,  has  proven 
after  years  of  experience  with  various 
kinds  of  window  refrigerators  to  be  the 
most  practical,  as  it  sheds  rain,  snow  and 
dust  sufficiently  well,  besides  being  easily 
operated.  This  is  essentially  a winter 
refrigerator,  to  be  used  without  ice,  but 
can  be  made  with  a lining  (ice-box  fash- 
ion with  sawdust  filling)  to  occupy  a sim- 
ilar position,  providing  a dripping  drain 
pipe  is  not  objectionable.  When  ice  is 
used,  however,  the  refrigerator  should 
be  placed  in  a window  not  reached  by  the 
sun. 


This  Card  and  Chip  Case  Will  Prove  Most 
Useful  and  Also  a Welcome  Addition  to  the 
Library  or  Card  Room,  If  It  Is  Constructed  of 
Hard  Wood  Such  As  Mahogany,  Walnut  or  Oak. 


By  nailing  cleats  on  the  sides  and  cut- 
ting shelving  pieces  provision  may  be 
made  for  shelves  as  desired.  It  would  be 
well  to  use  some  thin  felt  at  the  joints,  as 
it  is  cjuite  essential  to  have  it  water-tight. 
It  may  be  advisable  to  have  a ventilating 
pipe,  an  inch  in  inside  diameter,  inserted 
through  the  bottom. 

It  is  of  interest  to  note  in  this  connec- 
tion, that  a quantity  of  work  has  been 
done  on  the  subject  of  making  furniture 
and  household  appliances  out  of  packing 
boxes.  For  one  thing  they  start  the  con- 
structor with  some  square  angles — bad 
squaring  being  a failing  of  the  amateur. 

Card  and  Chip  Case 

The  card  and  chip  case  usually  sold 
has  the  disadvantage  of  providing  small 
storage  space  for  cards,  although  keeping 
the  chips  in  a most  desirable  position. 
The  home-made  device  shown  in  the  il- 
lustration provides  both  a chip  holder  and 
a central  box  for  holding  several  packs 
of  cards.  It  is  also  possible  to  store  a 
cribbage  board  or  narrow  score-cards 
for  bridge  with  the  cards.  The  size  of 
this  case  depends  upon  the  desired  storage 
space  for  cards  and  the  size  of  the  chips 
used,  the  plan  of  construction  remaining 
the  same  in  all  cases.  In  boring  the 
holes  for  the  chip-holders  allow  at  least 
14  inch  over  the  diameter  of  the  chips 
so  as  to  give  an  easy  fit,  bore  the  holes 
from  both  sides  of  the  wood,  thus  letting 
the  bit  break  thru  the  center  of  the  block 
and  in  a block  wide  enough  to  include  all 
of  each  hole.  The  slots  for  removing 
the  chips  are  made  after  the  holes  are 
bored  by  sawing  the  wood  so  as  to  cut 
part  way  into  the  holes. 

Care  must  be  taken  in  boring  the  holes 
to  keep  them  in  line,  as  if  they  make  angles 
with  each  other  in  the  middle  of  the  block, 
the  job  will  be  spoiled.  The  holes  should 
be  properly  done  in  a drill  press. 

There  is  a peculiar  fascination  in  work- 
ing out  wooden  articles  from  the  solid; 
it  calls  for  good  tools  well  sharpened  as 
well  as  for  good  workmanship.  The  re- 
sult, too,  gives  a solid  product  that  will 
last  forever.  It  would  even  be  possible 
for  a good  workman  to  make  the  side- 
handles  out  of  the  same  block  with  the 
rest  of  it. 

Mahogany  or  teak  are  excellent  woods 
for  the  purpose.  Black  walnut  is  also 
good  but  may  prove  a little  hard  to  work. 

Hat  Rack  for  Closet 

Every  man  or  woman  with  more  than 
one  hat  finds  it  most  difficult  to  keep 
these  articles  of  wearing  apparel  in  good 
condition,  by  the  ordinary  process  of 
hanging  them  on  a hook  in  the  clothes 
closet.  No  other  article  seems  to  fall  as 
easily  or  so  inevitably  get  out  of  shape, 
but  with  the  plan  shown  in  tl’.e  plate,  this 
undesirable  hat  trouble  is  removed.  A 
few  pieces  of  lumber  nailed  or  screwed 
together  in  the  form  of  a series  of  boxes, 
open  at  the  front  and  one  on  top  of  the 
other,  occupying  one  or  both  of  the  com- 
monly unused  ends  of  a closet  do  the 
trick.  This  is  the  usual  storage  plan  for 
protecting  hats  in  the  professionally 
equipt  “cloak  room” ; here  it  is  applied 
to  your  home  closet ; we  know  that  our 
party  hat  is  well  taken  care  of  in  the 
cloak  room,  why  not  have  all  of  our  hats 
taken  good  care  of  in  the  home  closet? 

Ash  Sifter 

An  ash  sifter  that  can  be  depended 
upon  to  sift  the  finest  cinders  without 
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distributing  dust  all  over  the  premises 
is  shown  in  the  cut.  It  consists  of  a box 
with  a hinged  top ; in  the  box  two  holes 
are  cut,  one  in  the  bottom  for  the  ashes 
to  fall  thru  and  one  in  the  end  for  the 
shaking  blocks  to  pass  thru.  The  latter 


Did  You  Ever  Notice  How  Many  Hats  Haye 
Been  Ruined  by  Tnrowing  Them  One  on  Top 
of  the  Other  in  a Dark  Corner  of  a Clothes 
Closet?  Here  Is  a Way  to  Keep  Each  Hat 
in  First  Class  Condition  and  Prevent  Its  Being 
Drawn  Out  of  Shape. 

opening  is  V shaped  and  acts  also  as 
“stops”  when  the  blocks  are  oscillated 
along  with  the  shaker  frame  by  its  at- 
tached handle.  To  prevent  dust  coming 
thru  this  opening  a moving  shield  is 
bolted  to  and  between  the  blocks  and 
handle  on  the  outside  of  the  box.  The 
shaker  frame  with  its  attached  wire  net- 
ting oscillates  on  a “V”  shaped  base  rest- 
ing on  two  cleats  with  “V”  notches, 
one  at  either  end  of  the  box  as  shown. 
The  free  ends  of  the  boards  round  the 
bottom  opening  can  be  secured  with 
metal  oilcloth  binder  nailed  to  their  ends 
within  the  opening. 


A Home-Made  Ash  Sifter  Illustrated  Above,  Is 
Simplicity  Itself  and,  Contrary  to  Many  Devices 
of  This  Type,  Will  Not  Cover  the  User  with 
Dust,  Providing  It  Is  Properly  Made. 


Ho  Eo  METCAEF 
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Almost  Everyone  Is  Familiar  with 
the  Fact  That  Airplanes  Have  for 
Several  Years  Successfully  Carried 
on  Wireless  Telephone  Communica- 
tion, That  is.  Talked  by  Wireless 
While  Flying  Thru  the  Air  at  High 
Speed,  and  This  Was  in  Fact  Greatly 
Improved  During  the  War.  But 
Something  Radically  New  Is  the  Ex- 
periment Shown  in  the  Accompany- 
ing Illustration,  That  of  Actually 
Propagating  the  Spoken  Voice  6,500 
Feet  From  a Flying  ’Plane  to  the 
Ground  Below.  The  Instrument  Used 
to  Amplify  the  Voice  and  Hurl  It 
Earthward  with  Such  Tremendous 
Power  Was  the  “Magnavox.’* 
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Recently  a Magnavox  loud-talking 
telephone  set  was  installed  in  an 
Army  airplane,  at  Mather  Field, 
California.  The  telemegafone,  as  it  is 
called,  was  attached  to  the  intermediate 
strut  of  the  left  wing  and  wired  in  posi- 
tion so  that  the  mouth  of  the  horn  pointed 
downward  and  slightly  backward.  Two 


8-volt  batteries  were  used  for  the  source 
of  energy,  and  a standard  4-button  Mag- 
navox hand  transmitter  was  used  in  the 
cockpit  of  the  airplane. 

A strong  cross-wind  of  about  25  miles 
an  hour  was  blowing  on  the  field  and  the 
sky  was  overcast.  While  the  motor  was 
being  warmed  up,  the  voice  could  be 


plainly  heard  on  the  ground  thru  the 
roar  of  the  motor,  even  when  the  motor 
was  speeding  up  to  1400  R.P.M.  The 
plane  took  off,  and  tests  were  made  at 
altitudes  varying  from  500  to  6,500  feet 
at  500  foot  intervals.  During  each  test 
the  pilot  would  cut  his  motor  down  to 
about  800  revolutions  and  messages  were 
transmitted  from  the  plane  to  the  observ- 
ers on  the  ground,  with  perfect  distinct- 
ness. 

It  was  noticed  that  at  altitudes  between 
1,000  and  4,000  feet  the  voice  was  at  its 
maximum  strength,  indicating  better  trans- 
mission from  the  higher  altitudes.  The 
last  test  took  place  between  5,000  and  6,500 
feet  and  altho  the  voice  was  plainly  heard, 
various  noise  conditions  about  the  field 
were  such  that  the  message  could  not  be 
distinctly  understood.  At  all  lower  alti- 
tudes every  word  of  the  messages  which 
were  being  sent  down,  was  yery  clear.  ' 

It  is  to  be  noted  that  in  these  tests, 
no  amplifier  of  any  kind  was  used,  and 
tests  on  the  ground  have  indicated  that 
the  ratio  of  voice  transmission  thru  the 
air  between  the  standard  V-2  outfits,  such 
as  was  used  in  the  plane,  and  the  AC-3 
amplifier  outfit,  is  such  that  the  amplifier 
will  give  distinct  communication  over  a 
distance  three  times  as  great  as  the  outfit 
without  the  amplifier.  At  altitudes  of  500, 
800  and  1,000  feet,  the  voice  could  be  heard 
with  a half  throttled  motor,  with  the 
plane  making  its  own  headway  and  not  in 
a gliding  position,  half-throttle  being  suffi- 
cient to  maintain  forward  speed  without 
loss  of  altitude. 

It  is  believed  that  this  is  the  first  time 
that  communication  has  been  had  from  a 
plane  6,500  feet  in  the  air  by  means  of 
the  actual  voice,  of  either  the  pilot  or  the 
observer.  Extensive  experiments  are  now 
under  way  for  their  permanent  installation. 


The  Photo- 


IN  the  Bureau  of  Engraving  and  Print- 
ing, Washington,  D.  C.,  one  of  the 
principal  objects  to  be  seen,  is  the 
famous  “surface  lathe”  or  engraving  ma- 
chine. This  machine,  by  imparting  various 
motions  to  a cutting  point,  can  produce 
the  most  marvelous  scroll  work  designs 
on  a metal  plate,  used  as  the  base  for 
engraving  currency,  bonds,  postage  stamps 
and  the  like. 

If  we  imagine  a point  or  a tool  moving 
in  one  direction,  back  and  forth,  it  will  of 
course,  make  a straight  line.  If  simul- 
taneously with  this  motion,  another  mo- 
tion at  right  angles  to  the  other,  exactly 
the  same  in  extent  and  timing,  is  imparted 
to  it,  it  will  form  a circle. 

If  the  plate  on  which  the  circle  is 
normally  formed,  is  caused  to  traverse  the 
top  of  the  machine,  without  moving  the 
point  from  its  regular  path,  a series  of 
approximate  circles  will  he  formed,  mak- 
ing what  would  be  a very  excellent  border. 

By  imparting  various  motions  to  the 
engra.ving  tool  or  stylus,  there  is  abso- 
lutely no  limit  to  the  number  of  designs 
and  the  complications  of  the  same  which 
may  be  produced.  There  are  probably  no 
more  than  two  or  three  men  in  the  United 
States  who  can  operate  the  famous  en- 
graving machine  alluded  to  in  the  Bureau 
of  Engraving  plant,  so  as  to  get  from  it 
its  full  capability'. 

An  English  experimenter,  Mr.  A.  C. 
Banfield,  has  developed  an  instrument  for 
producing  these  designs  by  photography. 
The  instrument  is  called  the  “photo-ratio- 
graph.”  It  has  been  described  as  an  in- 


Vibration 


HOOK  rOR  COUNTf R5AWNCE  W£IGHT 


TU6ULAR  MEMBERS 
OF  LINKAGE  CONNECTING 
TH£  TWO  CRANK  PINS 


wnotr  -■ 


FITTED  SLIDE 
Along  WHICH 
CRANK  PIN- 
TRAVELS  TO 
VARY STROKE 
Of  USKAOE 


ilLlUMlNATED  PINHOLE  AT  CENTRE  OF 
linkage. THE  TRAVEL  OF  WHICH 
LEAVES  A RECORD  ON  THE  PHOTO- 
loRAPHIC  PLATE.  


and  relative  times  of  motions  of  the  ad- 
justable cranks  shown  to  the  right  and 
left  of  the  frame  in  the  sketch,  every  con- 
ceivable design  can  be  reproduced. 

Apparatus,  similar  to  this,  has  been  used 
for  producing  such  figures  on  the  magic 
lantern  screen,  but  the  present  apparatus 
has  been  highly  perfected. 


Above  Is  Shown 
One  of  the  Ex- 
tremely Beautiful 
Designs  Caught 
on  the  Photo- 
graphic Plate  of 
the  New  Vibra- 
tion - Analyzing 
Instrument  Shown 
in  the  Accom- 
panying Photo. 
By  Changing  the 
Length  of  the 
Levers  Any  Num- 
ber of  Designs 
May  Be  Created. 


CRANK  PIN 


THlSSLlOe 

ALWAYS 

FUNCTIONS 

A5 

tOWER  OF 
THE  RATIOS 


The  Center 
Photo- 
graph 
Shows  De- 
tailed 
View  o f 
the  New 
“P  hoto- 
ratio- 
graph” 
Devised 
by  an  En- 
glish Ex- 
pert for 
Studying 
Vibration. 


verted  pantograph,  a not  very  accurate 
characterization  of  it  however.  The  prin- 
ciple is  that  an  electric  lamp  enclosed  in 
a case,  emits  its  light  thru  a pinhole, 
which  pin-point  of  light  is  received  upon 
a photographic  plate.  The  electric  lamp 
bulb  is  carried  by  an  arm  as  seen  in  the 
cuts  and  by  varying  the  rates  of  throw 
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CRYSTALLIZATION 


By  PIROF 


The  processes  of  crystallization 
are  to  be  ranked  among  the 
most  important  agencies  known 
to  the  science  of  chemistry. 
The  term  crystallization  is  used 
to  designate  the  production  of  crystals, 
often  by  tile  stance  in  solu- 

slow  sep-  tion  from  the 

a rat  i o n liquid  in 

of  a sub-  which  it  is 


Several  Forms 
of  Crystals,  Cal- 
c i t e,  Alum, 
Quartz,  etc.,  Are 
Shown  Scattered 
Upon  the  Table, 
While  Crystals 
of  Potash  Salts 
May  Be  Seen  in 
the  Specimen 
Jars.  Note  Par- 
ticu  1 a r 1 y tho 
Manner  in 
Which  the  Large 
Jar  Is  Labelled. 


Three  equal  axes,  all  at  right 
angles. 

2 —  Tetragonal  system  (b).  Two 

equal  axes  and  one  of  different 

length,  all  at  right  angles  to 

each  other. 

3-  — Orthorombic  system  (c).  Three 

unequal  axes,  all  at  right  angles 
to  each  other. 

A — Monoclinic  fd).  Two 

system  — axes  at 


To  Right:  Obtaining  Pure 
Iodine  from  Impure  Iodine 
Compounds  by  Heating. 
Iodine  Passes  Upward  as 
a Gas  and  Crystallizes 
Immediately  Upon  the 
Cool  Surface  of  Inverted 
Funnel. 

To  Left:  Dropping  a Tiny 
Crystal  of  Alum  in  a 
Super-Saturated  Solution 
of  the  Same  Chemical. 
The  Liquid  in  the  Flask 
Becomes  Solid 
Immediately. 

Determining  the  Amount 
of  Water  of  Crystallization 
in  a Chlorid  Crystal. 


dissolved,  the  substance  there- 
by assuming  a definite  and 
symmetrical  form.  This  pro- 
cess can  be  brought  about 
by  a physical  change  in 
the  condition  of  the  solvent, 
either  a change  of  its  temper- 
ature or  a diminuation  of  its 
volume.  Just  why  substances 
should  thus  separate  in  some 
regular  geometric  shape  is  one 
of  the  unsolvable  mysteries  of 
our  earth.  This  phenomenon, 
however,  contributes  much  to 
the  beauties  of  nature.  Water 
vapor  in  condensing  at  tem- 
peratures below  freezing  takes  the 
form  of  delicate  crystals  of  marvelous 
beauty  and  exquisite  design.  Here  there 
is  no  question  of  solution.  In  those  im- 
mense, subterranean  laboratories  of 
Mother  Earth,  the  vast  resources  of  min- 
eral wealth  have  been  slowly  crystallized 
during  countless  ages  of  past  geologic 
time.  Diamond  is  only  carbon  crystallized 
into  rare  and  beautiful  form  by  tremen- 
dous heat  and  pressure  developed  within 
the  crust  of  the  earth.  Costly  gems,  so 


ms 
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highly  prized  as  objects  of  ornamentation, 
are  the  products  of  natural  and  little 
understood  processes  of  crystallization. 
In  accordance  with  the  eternal  and  infal- 
lible laws  of  the  universe  the  molecules 
of  all  crystalline  substances  are  constantly 
being  marshalled  into  six  simple  plans  or 
systems.  The  six  systems  with  their  vari- 
ous axes  are  shown  in  Figure  1.  Two 
examples  of  each  system  are  shown.  They 
are  designated  as  follows : 

1 — Isometric  or  regular  system  (a). 


right  angles,  and 
at  right  angles  _ to 
these,  but  inclined 
other. 

5 —  Triclinic  system  (e).  Three 
axes  all  inclined  to  each  other. 

6 —  Hexagonal  system  (f).  Three 
equal  axes  in  the  same  plane, 
intersecting  at  angles  of  60  de- 
grees, and  a fourth  axis  at  right 
angles  to  all  of  these. 

Every  crystalline  substance  will  be 
found  to  have  its  faces  and  axes  cor- 
responding to  one  of  these  six 
systems. 

But  aside  from  the  beauty  of  crys- 
tals in  themselves  the  process  of  crystalli- 
zation is  one  of  immense  importance  in 
the  purification  of  chemical  compounds. 
By  crystallization  and  recrystallization 
many  times  repeated  Madame  Curie  suc- 
ceeded in  separating  from  several  tons  of 
the  mineral  pitchblende,  a few  hundredths 
of  a gram  of  a substance  of  intense  radio- 
active powers  and  thereby  discovered  the 
new  element,  radium. 

When  a substance  crystallizes  from  a 
(Continued  on  pase  1237) 
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Preparing  Crystals  of  Alum 
with  Evaporating  Dish  Sup- 
ported Over  Bunsen  Burner. 


Growing  a Crystal  of 
Alum  in  a Saturated 
Solution  of  Alum. 


Preparation  of  Iodine  Crys-  Preparation  of  Pure  Crystals  Determining  the  Percent- 
tals — A Simple  and  Inter-  of  Iodine  from  an  Impure  age  of  Water  of  CrystaUi- 
esting  Experiment.  Sample.  zation. 
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The  model  bridge  shown  in  the  ac- 
companying photos  is  one  of  the 
finest  the  editors  have  ever  seen. 
The  model  was  constructed  by  Mr.  Harold 


WorM's  IL©ini| 
BrSdlge 

The  moving  leaf  has  a length  of  260 
feet,  center  to  center  of  bearing  points. 
To  counter-balance  this  enormous  mass 
of  steel,  a counter-weight  of  over  2,000,- 


emergency  brakes  under  125  pounds  pres- 
sure by  a 25  cubic  feet,  directly  connected, 
motor  driven  compressor  with  automatic 
governor  and  unloader.  The  storage 


Wonderful  Model  of  Strauss  Bascule  Bridge  Built  at  Chicago,  III.,  for  the  Illinois 
Central  Railroad.  This  Model  Was  Constructed  by  Mr.  Harold  Kisher,  and  Is  a 
Splendid  Replica  of  the  Full-Size  Bridge.  The  Model  Was  Built  to  Scale  of 
Standard  Toy  Constructor  Parts,  with  a Few  Special  Parts  Added.  It  Is  Operated 
by  a Small  Electric  Motor  Deriving  Energy  from  a Step-Down  A.  C.  Transformer 
of  the  Toy  Variety.  Some  Interesting  Data  on  This  Unusual  Type  of  Lift  Bridge 
Is  Given  in  the  Accompanying  Article. 


Fisher  of  Chicago,  111.  The  bridge  is 
raised  and  lowered  by  a small  electric 
motor  and  the  members  used  in  building 
the  model  are  all  standard  parts,  such  as 
supplied  in  toy  engineering  outfits  for 
boys.  These  miniature  steel  beams,  bolts 
and  washers  are  daily  proving  more  val- 
uable to  engineering  students,  designing 
engineers  and  architects,  for  building 
working  models  such  as  this,  which  often 
expose  defects  in  design  where  blueprints 
do  not. 

This  bridge  across  the  Chicago  River 
at  16th  St.  is  a double  track,  single  leaf, 
Strauss  Bascule,  built  for  the  Illinois  Cen- 
tral Railroad.  C.  H.  Norwood  of  Chicago 
installed  the  electrical  equipment  and  air 
devices. 


000  pounds  was  required,  and  was  built 
upon  a rocker-arm,  which,  in  turn,  was 
supported  by  a triangular  tower.  The 
substructure  was  built  11  feet  into  bed- 
rock which  was  30  feet  below  water  level. 
The  power  for  operating  the  bridge  was 
derived  from  two  150  horse  power  alter- 
nating current  motors,  440  volts,  three 
phase,  60  cycle  circuit.  For  emergency' 
use,  a 62  horse  power  gas  engine  was  in- 
stalled. 

In  the  open  position,  the  bridge  has  an 
opening  angle  of  83  degrees.  To  gradually 
check  the  movement  as  it  approaches  the 
highest  point,  air  bumpers  have  been  used 
in  addition  to  the  regulation  air  Irrakes. 
In  closing,  air  buffers  also  take  up  the 
shock.  Air  is  supplied  to  the  regular  and 


capacity'  consists  of  a 65  cubic  foot  steel 
tank.  Lock  motors  and  main  lifting 
motors  are  controlled  thru  limit  switches 
at  the  ends  of  their  respective  travel.  The 
circuit  for  the  lifting  motors  is  broken 
when  the  briilge  is  within  15  degrees  of 
closing,  but  it  is  then  completed  with  a 
push-switch  which  short-circuits  the  limit 
switch  and  the  bridge  closes,  hits  the  limit 
buffers,  rebounds,  closes  again  and  is  then 
locked.  The  master  control  completes 
the  circuit  for  5 accelerating  and  revers- 
ing contactors  of  each  main-lifting  motor. 
These  are  of  the  magnetic  type.  The  sig- 
nal, locking,  .braking  and  lifting  motors 
are  all  interlocked,  thus  minimizing  any 
possible  accidents  to  the  zero  point. 


UmlbreMsiS  Serve  As  So^ndl  RelHlector^ 


Avery  singular  experiment  which 
it  is  interesting  to  carry  out  in  the 
open  is  possilde  with  two  umbrellas 
and  a couple  of  chairs.  The  umbrellas 
are  opened  up  and  the  covers  u<cU  soaked 
with  water.  Then  the  extreme  ends  are 
tied  on  to  the  backs  of  two  chairs  in  the 
manner  shown  in  the  illustration.  The 
umbrellas  are  placed  fifteen  or  twenty  feet 
apart,  the  insides  facing  each  other.  It 
is  essential  that  the  two  umbrella-sticks 
should  be  in  alignment,  and  to  make  sure 
of  this  stretch  a piece  of  white  thread  be- 
tween the  two.  Then  let  a person  stand 
at  each  chair  and  adjust  things  until 


Using  Two  Umbrellas  As  Sound  Reflectors  in 
Acoustic  Experiments. 


the  line  of  thread  is  perfectly  straight. 

Two  experimenters  should  take  up  a 
position  with  the  head  inside  each  um- 
brella. Keep  the  mouth  or  ear  within  an 


inch  or  so  of  the  sliding  attachment. 
Words  spoken  in  quite  a low  whisper  are 
heard  distinctly  at  tlie  other  umbrella,  even 
tho  this  may  be  twenty  feet  away.  Cur- 
iously enough,  the  sound  does  not  seem  to 
come  from  its  real  direction,  but  appears 
to  issue  from  the  umbrella  to  which  one  is 
nearest.  More  strange  still  a third  per- 
son kneeling  down  between  the  two  um- 
brellas midway  hears  not  a word  that  is 
said.  The  covers  of  the  umbrellas  should 
be  kept  well  dampened  or  the  sound  will 
not  be  thrown  back  in  the  manner  indi- 
cated. 

Contributed  by  S.  LEONARD  BASTIN. 


At  times  I have  found  the  ordinary  note 
or  memo  book  impractical,  while  the  device 
I shall  describe  has  proved  highly  practical, 
convenient  and  simple  to  construct.  It  is  in 
effect  an  improvement  upon  the  practise  of 
carrying  notes,  tables,  formulas  for  fre- 
quent quick  reference  on  small  slips  of  pa- 
per or  cards  which  ordinarily  soon  become 
worn  and  difficult  to  read. 

Essentially  the  device  consists  of  a small 
transparent  celluloid  envelope  and  a small 
supply  of  cards  with  which  it  may  be  filled 
as  needed.  This  celluloid  envelope  protects 
the  card,  keeps  the  writing  or  printing  fresh 
and  legible,  permits  notes  to  be  read  from 
both  sides  of  the  card  and  makes  the  whole 
stiff  and  durable. 

The  regular  2"x3l4”  standard  card  is  per- 
haps the  most  convenient  size  and  may  be 
secured  in  quantities  of  100  or  more  from 
printers,  stationers  or  paper  houses  at  very 
small  cost. 

If:..a.  card  of  the_  suggested  size  is  used, 
then  the  envelope  is  made  of  two  sheets  of 
thin  transparent  celluloid  cut  to  2 3/16"  x 
354",  and  a semicircular  thumb  space  is 
cut  out  of  one  edge.  The  celluloid  may  be 
purchased  cheaply  at  art  or  drafting  mate- 
rials stores. 

On  one  of  these  celluloid  sheets,  with  a 
needle  or  other  pointed  instrument,  a guide 
line  is  lightly  scratched  about  1/16"  from 
the  three  edges  as  shown  in  Fig.  1.  Place 
this  sheet  over  the  other  and  all  along 


The  Diagram  Above  Shows  a Handy  Transparent  Case  with  Reference  NoteSt  Which  Can  Be 
Easily  Constructed  by  “Boy  Scouts’*  and  Others  Who  Have  Use  For  Such  a Case,  But  Who 
Do  Not  Desire  to  Pay  the  Price  Asked  For  Them.  The  Case  Consists  of  a Small  Transparent 
Celluloid  Envelope  Together  with  a Supply  of  Cards  with  Which  Each  Case  May  Be  Filled  as 

Needed. 

the  scratched  guide  lines,  with  needle  or  needle,  lacing  both  sheets  together  (Fig.  3), 
other  pointed  instrument,  pierce  both  sheets  completing  the  envelope  ready  to  use  as  per 
at  once  at  intervals  of  about  3/32".  (See  Fig.  4. 

Fig.  2.)  Now  follow  with  double-threaded  Contributed  by  C.  NYE. 


:• ' CuEriotiai 

Some  very  singular  experiments  can  be 
carried  out  with  cardboard  spectacles  cut 
with  different  kinds  of  openings.  The  discs 
for  the  eye  pieces  are  cut  out  of  card- 
board and  these  might  be  about  two  inches 
in  diameter.  The  nose-rest  or  bridge  is 
made  from  copper  wire  bent  round  in  the 
right  shape.  The  end  of  this  bridge  can 
be -twisted  into  holes  made  in  the  sides  of 
the  discs.  The  bows  are  also  made  of  wire 
one  end  of  which  is  fixt  to  a hole  in  the 
side  of  the  discs,  and  the  other  is  bent  round 
so  that  it  will  rest  over  the  ears. 

The  discs  are  treated  in  the  following 
manner.  In  one  of  the  pairs  of  spectacles  a 
hole  is  made  with  a pin  right  in  the  center 
of  each  disc.  In  another  a horizontal  slit 
is  cut  across  as  can  be  seen  in  the  diagram, 
while  in  the  third  the  slits  are  put  in 
vertical  fashion.  The  slits  which  should 
be  narrow,  can  be  cut  out  with  a sharp 
chisel  or  a pocket  knife. 


The  effect  of  wearing  these  spectacles  is 
very  curious.  With  the  pinhole  pair  the 
range  in  vision  is  somewhat  restricted  but, 
so  far  as  distant  objects  are  concerned, 
there  is  extreme  clearness.  It  is  possible  to 
read  print  easily  at  three  or  four  times  the 
normal  distance.  In  the  case  of  the  spec- 
tacles with  the  horizontal  slit  the  field  is 
much  the  same  as  usual,  but  only  hori- 
zontal lines  are  to  be  seen  clearly.  Vertical 
lines  cannot  be  discerned,  or  seem  to  be 
very  confused  in  outline.  Thus,  the  trunk 
of  a tree  is  very  difficult  to  locate,  but  any 
of  the  boughs  that  are  more  or  less  hori- 
zontal stand  up  with  great  clearness.  When 
the  spectacles  with  the  vertical  openings 
are  put  on  a reverse  effect  is  secured.  Here 
it  is  only  the  vertical  lines  in  houses,  fences 
and  trees  that  can  be  seen  plainly.  Thin 
lines  disappear  altogether.  Thus  a clothes- 
line cannot  be  detected  at  all  although  the 
supporting  posts  are  astonishingly  clear. 

Contributed  by  S.  LEONARD  BASTIN. 


for 


A metal  pencil  known  as  a clutch  pencil  drill  a hole  in  the  end  of  the  pencil  oppo- 
is  first  secured.  This  may  be  obtained  at  site  the  end  in  which  the  lead  fits.  Next 
any  stationery  store  for  a few  cents.  First  cut  a piece  of  thin  brass  about  five  inches 
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Showing  Spool  Forstened 
in  Place  and  Completed  Svider 

Shoiving  Mow  Braos  Strip 

is  Bent  and  Inhere  Holes  are  PriHect.  ^ 

^ 1—  ■ — 

This  Novel  Wire  Guider 
to  Be  Used  in  Winding 
Coils  of  Various  Kinds, 
Is  Readily  Constructed 
From  a Metallic  Maga- 
zine Pencil  of  the  Usual 
Type,  One  of  Which 
Can  Be  Purchased  at 
Any  Stationery  Store  at 
About  Ten  Cents.  The 
Wire  to  Be  Wound  on 
the  Coil  Is  Given  One 
Turn  Around  a Spool 
Pivoted  on  a Shaft  at  the 
End  of  the  Pencil ; It 
Then  Passes  Thru  the 
Pencil  and  Onto  the  Coil. 
Besides  Facilitating  Ac- 
curate Winding  of  Coils 
in  the  Lathe  at  High 
Speed,  this  Scheme  En- 
tirely Eliminates  Cutting 
of  the  Fingers. 


long  and  one-half  inch  wide,  and  then  bend 
it  in  the  shape  as  shown  in  Fig  1.  Drill 
two  holes  in  this  strip  at  the  point  shown 
bv  the  arrows  and  make  a small  axle  which 
will  fit  in  these  holes.  Slip  a small  spool — 
which  serves  to  guide  the  wire — over  this 
axle  and  solder  the  axle  to  the  strip. 

After  this  is  done,  solder  the  ends  of 
the  brass  strip  to  each  side  of  the  pencil. 
The  wire  to  be  wound  is  past  around  the 
spool  once  and  is  then  led  thru  the  entire 
length  of  the  pencil  and  out  the  other  end. 

When  a coil  is  to  be  wound,  hold  the 
pencil  against  the  form  and  then  turn  the 
form  which  feeds  the  wire  thru  the  point 
of  the  pencil. 

With  this  arrangement^  the  wire  will  go 
on  very  easily  and  if  a little  care  is  taken 
no  trouble  will  be  experienced  from 
overlapping  of  wires  as  is  the  common 
trouble  when  winding  coils  with  the  fingers. 
Also  no  more  sore  fingers. 

Contributed  by  HORACE  C.  LEEDS. 


A LTHO  the  liqnefication  of  gases 
/\  has  been  commercially  employed 
for  a number  of  years,  the  produc- 
tion  of  liquid  ozone  on  a large 
scale  has  not  met  with  any  great 
success.  The  reason  for  this  is  that  ozone 
as  a liquid  is  a rather  dangerous  explosive, 
and  the  process  for  manufacturing  the 
same  is  fraught  with  danger  of  explosions. 

Ozone  oxidizes  substances  much  more 
rapidly  than  the  gas  from  which  it  is  ob- 
tained (oxygen),  and  it  promotes  spon- 
taneous combustion  of  many  substances 
which  are  permanent  in  oxygen  itself. 
In  those  substances  combustible  in  oxygen, 
when  ozone  is  substituted  for  the  other  gas 
it  offers  a much  greater  and  more  vivid 
effect. 

The  interest  in  ozone  is  quite  natural, 
because  of  its  industrial  use  and  the  diffi- 


mercury  succumbs  to  the  terrific  power  of 
this  gas. 

In  this  way,  ozone  presents  us  with  a 
source  of  nascent  oxygen  and  if  it  could  be 
secured  easily  in  liquid  form,  it  would 
enable  us  to  obtain  the  much  desired  nas- 
cent oxygen.  In  air  there  is  always  a re- 
peated action  between  ozone  and  oxygen ; 
the  ozone  changing  to  the  latter  gas  and 
vice  versa,  even  when  under  the  influence 
of  a high  frequency  machine.  It  is  thus 
seen,  that  we  can  never  get  a high  con- 
centration of  ozone  in  air  as  the  former 
gas  loses  its  unstable  form  and  becomes 
oxygen  again. 

Therefore,  liquid  ozone  is  the  only  salva- 
tion. The  effect  of  ozone  upon  rubber  is 
to  eat  it  thru  in  a few  seconds,  altho  cork 
will  withstand  its  action  fairly  well,  unless 
the  concentration  of  the  ozone  is  extremely 


the  case,  and  a person  can  work  in  an  ■, 
ozonized  atmosphere  all  day  and  smell  the 
gas  continually.  Its  effect  upon  the  sens-  j 
itive  membrane,  lining  the  nose  is,  if  any-  > 
thing,  to  create  a super-sensitive  mem- 
branous condition.  Not  alone  does  the 
action  of  the  gas  completely  rid  a room 
of  odors  but  it  destroys  every  living  dan-  i 
gerous  bacillus  in  the  room. 

Its  effect  upon  vile  odors  is  not  a mask-  ' 
ing  action,  but  a thoroly  oxidizing  effect,  ] 
and  odorous  substances  are  burnt  into  npn-  i 
odorous  forms.  ! 

So  much  for  the  importance  of  ozone  as  a 
a gas  but  when  the  liquefied  gas  is  con-  j 
sidered,  we  have  a different  story.  1 

Some  time  ago,  a very  interesting  patent  j; 
upon  that  subject,  was  issued  to  Horace  <! 


The  Ozone  Generator  Is  Shown  Above  in  Detail. 
The  Air  Coming  from  the  Intake  Passes  Down 
Between  Two  Concentric  Double-Walled  Glass 
Tubes,  the  Coatings  of  Which  are  Connected  to 
the  High  Voltage  Generator.  The  Molecules  of 
Oxygen  are  Changed  to  Ozone  by  the  Action  of 
the  Current,  and  Immediately  the  Gas  Liquifies. 


The  Method  of  Making  “Liquid  Ozone’’  Directly,  Is  Clearly  Shown  in  the  Above  Diagrams,  and  All  the  By-Products  Formed  During  the  Liquefi- 
cation  of  Such  Ozone  Are  Used  Again  in  Other  Parts  of  the  Apparatus  to  Facilitate  Its  Production.  Air  is  First  Comprest  by  a Motor-Driven  Com- 
pressor, and  Then  Past  into  a Storage  Tank.  From  Thence  It  Travels  to  An  Expansion  Engine  Which  Has  a Different  Purpose,  Described  in  Detail 
in  the  Accompanying  Article.  The  Cold  Air  is  Then  Acted  Upon  by  High  Voltage  Ozonators  and  “Liquid  Ozone’’  is  Immediately  Produced. 


culty  in  obtaining  it  in  a pure  state.  Before 
we  can  further  delve  into  its  production 
in  liquid  form,  let  us  see  how  ozone  can 
be  employed  and  just  what  ozone  is. 

Ozone  is  an  allotropic  form  of  oxygen. 
Just  what  allotropism  is,  is  rather  difficult 
of  explanation  in  a short  article  of  this 
nature ; however,  suffice  it  to  say  that  this 
word  refers  to  two  or  more  forms  of  the 
same  element  differing  in  properties.  Thus, 
the  diamond  is  pure  carbon  and  yet  has 
different  properties  from  the  forms  of  car- 
bon which  we  are  more  familiar  with. 
Therefore,  we  consider  that  carbon  has 
several  allotropic  forms. 

In  nature,  ozone  probably  does  not  appear 
in  as  great  a quantity  as  three-tenths  of  a 
liter  in  a million  liters  of  air.  We  know 
that  this  gas  will  easily  yield  oxygen  in  the 
atomic  state  and  that  it  has  extraordinary 
oxidizing  properties.  It  will,  for  instance, 
immediately  turn  ferrous  compounds  int<') 
jfenic  compounds,  and  in  order  to  show  the 
extraordinary  strength  of  ozone,  we  quote 
a few  more  striking  examples.  All  organic 
matter  in  surface  waters  is  readily  oxidized 
by  ozone,  and  ferric  compounds  therein 
contained  leave  a ferric  hydroxide  in  sus- 
pension. Silver  is  readily  oxidized  at  or- 
dinary temperatures  and  nascent  iodine  is 
liberated  from  potassium  iodide.  Lead  sul- 
fid  is  oxidized  into  lead  sulfate,  and  even 


powerful.  When  speaking  of  the  gas  chem- 
ically, the  concentration  is  not  exprest  in 
percentage  but  in  grams  per  cubic  meter. 

For  bleaching  waxes,  oils,  and  textiles, 
ozone  is  without  a peer,  and  as  a bactericide 
it  is  meeting  with  great  success.  Its  use, 
as  the  latter,  has  been  described  from  time 
to  time  in  this  journal.  Both  drinking 
water  and  bathing  water  have  been  purified 
successfully  by  but  a slight  quantity  of  the 
gas  compared  to  volume  of  water. 

It  is  interesting  to  note  that  certain  bac- 
teria such  as  the  bacillus  subtUis,  and  the 
bacillus  ramosus  are  not  affected  by  ozone. 
Fortunately  for  us,  these  germs  are  harni- 
less.  Another  interesting  subject,  arises 
when  we  consider  the  odor  of  ozone.  A 
question  has  often  arisen  as  to  whether  we 
really  smell  this  gas  or  whether  the  sensa- 
tion we  perceive  is  due  to  oxidation  of 
organic  substances  in  or  around  the  olfac- 
tory nerves.  Many  observers  have  ques- 
tioned the  point  and  altho  it  has  been 
almost  definitely  proven  that  the  sensation 
is  directly  due  to  an  oxidation  process,  there 
is  still  room  for  doubt. 

The  following  fact  tends  to  prove  the 
opposite  side  of  the  theory.  Ozone  when 
taken  in  slight  concentration  does  not  oxi- 
dize the  nerves  ; if  it  did  oxidize  them  its 
odor  should  be  entirely  obliterated  for  one 
who  is  working  in  an  atmosphere  of  the 
gas  for  a short  time.  Such,  however,  is  not 


Dumars,  who  has  experimented  and  pro-  | 
duced  liquid  ozone  on  a large  scale,  at  the 
time  when  Trippler  and  Linde,  two  author- 
aties  on  liquid  gas  production,  first  appeared 
in  the  field. 

This  invention  provides  for  the  produc- 
tion of  ozone  is  a pure  state  without  the 
danger  generally  incurred  in  such  installa- 
tions. Its  basic  principle  is  rather  easy  of 
comprehension.  Air  in  the  apparatus  is  i 
reduced  to  a temperature  lower  than  that 
at  which  ozone  liquefies,  and  yet  at  the 
same  time  higher  than  the  liqnefication 
point  of  either  nitrogen  or  oxygen. 

This  temperature  for  ozone  is  minus 
106°  Centigrade ; that  of  oxygen  minus 
179°  Centigrade,  and  nitrogen  minus  196° 
Centigrade.  The  diagram  shown  discloses 
the  apparatus  complete.  The  air  is  first 
taken  thru  a compressor  where  it  is  forced 
into  a storage  tank.  Here  the  comprest  air 
is  allowed  to  cool  by  reason  of  its  contact 
(thru  the  walls  of  the  tank)  with  the  at- 
mosphere and  the  cooling  jacket  surround- 
ing it. 

The  air  then  passes  thru  a dryer  gener- 
ally filled  with  liquid  carbon  dioxide  where 
its  water  is  removed.  Here,  its  ingress  and 
egress  are  regulated  by  valves,  both  ingress 
and  egress  openings  being  connected  by  a 
by-pass  in  case  the  same  is  to  be  placed  in 
service. 

{Continued  on  page  1258) 
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This  department  will  award  the  following  monthly  prizes:  First  prize,  $5.00;  second  prize,  $3.00;  third  prize,  $^.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  toward  accomplishing  new  things  with  old  apparatus  ot  old  material,  and  toi  tne  most 
useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department  a monthly  series  of  prizes  will  be  awarded.  For  the  best  idea  submUted 
a prize  of  $5.00  is  awarded;  for  the  second  best  idea  a $3.00  prize,  and  for  the  third  best  a prize  of  $2.00.  The  article  need  not  be  very  elaborate, 
and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet.  Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $5.00 


SECOND  PRIZE,  $3.00  THIRD  PRIZE,  $2.00 


SIMPLE  TRANSIT  INSTRUMENT  A CHARMING  EXPERIMENT 


A simple  and  very  useful  instrument  for 
the  amateur  in.  astronomy,  can  be  made 
according  to  the  accompanying  sketch,  util- 
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'-Coarse  white  thread 
/\\  well  iiiuminafed  will? 
/ 11  a flash //^hi 
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Here  Is  a Very  Interesting  Transit  for  Lovers 
of  the  Skies.  A Frame,  Stand,  Plumb  Bob  and 
Pieces  of  Black  and  White  Threads  Complete  It. 

izing  the  optical  phenomenon  of  the  “entop- 
tic”  vision  (inside  the  eye). 

To  find  the  meridian  at  night,  some 
moments  before  any  one  of  the  two  stars, 
Zeta  of  the  Ursa  major  (Mizar)  or  Delta 
of  Cassiopeia  pass  over  the  meridian  thru 
Polaris,  follow  them  with  the  plumb  line 
plane ; so  that  one  of  these  and  the  Polaris 
will  be  on  the  same  vertical  plane  and  after 
this  instant  for  about  seven  to  eight  min- 
utes more ; at  this  moment  the  plumb  line 
plane  is  exactly  in  the  meridian  plane  of 
the  place. 

The  eye  must  be  placed  behind  the  fine 
black  thread  at  a distance  from  it,  of  two 
to  ten  inches  (nearer  than  the  distinct 
vision  of  the  observer’s  eye)  so  that  the 
black  thread  will  appear  when  looking  at 
the  star  or  other  object  as  a series  of  very 
fine  vertical  lines  of  diffraction  (this  is  the 
“entoptic”  vision  of  the  thread).  The  star 
is  seen  to  approach  to  the  “entoptic”  image 
of  the  thread  which  the  observer  maintains 
in  the  center  of  vertical  axis  of  the  coarse 
white  thread,  soon  the  star  touches  one 
side  of  the  multiple  image  of  the  black 
thread,  passes  over  it  and  comes  out  of  the 
other  side  without  ceasing  to  be  visible  at 
any  moment  of  its  passage  over  the  image 
of  the  thread.  When  it  passes  over  the 
center  of  this  image,  is  When  the  plane  is 
in  its  right  place. 

Leaving  the  instrument  in  the  meridian, 
passage  of  the  stars,  moon,  sun,  etc.,  can 
be  watched,  and  solar  apparent  time  at  12 
can  be  taken  when  the  shadows  of  the  two 
threads  combine  in  one  as  received  on  a 
screen  placed  in  a convenient  position ; 
local  mean  time  or  standard  time  is  then 
taken  by  adding  or  subtracting  the  cor- 
rection of  the  day  and  latitude  of  the  place. 

To  avoid  vibration  of  the  plumb  bob  it 
can  be  submerged  in  a pail  of  water.  At 
night  the  coarse  white  thread  must  be  very 
well  illuminated.  A flashlight  is  ideal. 

Contributed  by  RAFAEL  GABALDON. 


In  science  the  term  convection  currents 
is  employed  to  describe  the  movements 

which  take  place  when  water,  or  any  other 
liquid,  is  being  heated.  When  a vessel  of 
water  is  placed  over  a fire  the  layers  at  the 
bottom  first  of  all  become  warm  and,  owing 
to  their  lightness,  these  rise  steadily  to  the 
top.  The  cold  water  which  is  heavier 

streams  downwards  to  take 
the  place  of  the  liquid  that 
has  come  up.  It  is  easy,  by 
following  a simple  experi- 
ment, to  watch  the  course 
taken  by  the  convection  cur- 
rents. Secure  a glass  vessel 
with  a rounded  bottom  con- 
taining water  and  place  this 
over  a small  spirit  flame. 

Then  throw  in  a few  fragments  of  any 
solid  coloring  matter  such  as  aniline, 

cochineal  or  litmus.  These  pieces  sink  to 
the  bottom  where  they  tint  the  streams  of 
water  that  are  rising  upwards  owing  to  the 
warmth.  The  convection  currents  which 
are  then  plainly  seen  assume  the  most 
graceful  curves  and  the  whole  effect  is 
e.xtremely  beautiful. 

Contributed  by  S.  LEONARD  BASTIN. 


Solid  Coloring  Matter  in  Water  Will  Give  This 
Novel  Effect  When  the  Water  Is  Heated. 


ACID  PROOFING 

In  order  to  prevent  cement  or  wood  lab- 
oratory tables  from  being  attacked  by 
acids  apply  to  the  tables  three  or  more 
coats  of  finely  powdered  asbestos  mixed 
with  a slightly  alkaline  solution  of  water- 
glass  (sodium  silicate).  This  will  give  a 
surface,  which  on  drying  is  not  attached  by 
even  the  strongest  mineral  acids. 

Contributed  by  J.  H.  K. 


Side 

This  Small  Battery  Motor  Can  Readily  Be  Made 
by  the  Experimenter.  It  Will  Operate  on  a 
Couple  of  Dry  Cells  for  a Long  Time. 

thick.  Another  board  XYi"  long  and  2)4" 
wide  and  thick  is  secured  to  the  larger 
one  by  screws.  The  wheel  is  made  of  lead, 
copper,  or  brass  and  is  2"  in  diameter.  Two 
coreless  magnets  having  a V\"  hole  in  them 
are  placed  on  the  platform  and  secured  by  a 
strip  of  brass  or  tin. 

The  iron  plungers  are  made  from  a soft 
iron  rod  7/32"  in  diameter  and  long. 
The  right  hand  magnet  is  connected  to  the 
brush  and  the  left  hand  magnet  is  con- 
nected to  binding  post  “P.”  The  shaft  is 
made  of  heavy  brass  or  steel  wire  bent 
into  the  shape  shown  in  the  sketch  and 
is  2"  long  after  being  bent.  A soft  iron 
plug  YY'  X Y"  is  inserted  in  the  back  end 
of  each  solenoid,  and  three  holes  are  bored 
into  the  plugs;  one  1/16"  in  diameter,  con- 
taining a piece  of  brass  wire;  and  two 
3/64"  holes  used  as  vents.  A piece  of 
X 1/16"  iron  strip,  2"  long,  should  join  the 
plugs  as  a yoke. 

Contributed  by  LESTER  E.  KENDALL. 


INK  ERADICATORS 

Eirst  solution,  saturated  aqueous  solution 
of  borax  (two  ounces),  citric  acid  (one 
ounce),  and  water  (eight  ounces)  ; the  sec- 
ond solution  is  composed  of  three  ounces 
of  chlorinated  lime,  saturated  aqueous  solu- 
tion of  borax  (two  ounces),  water  (eight 
ounces).  Another  excellent  ink  remover 
consists  of  potassium  chlorid,  potassium 
hypochlorite  (KCIO)  and  oil  of  peppermint 
mixed  in  equal  parts  for  solution  A. 
Sodium  chloride,  hydrochloric  acid  and 
water  in  equal  parts  for  solution  B.  To  use: 
moisten  the  spot  with  A,  allow  to  dry  and 
then  pencil  over  lightly  with  B.  Rinse_^  in 
clear  water.  Contributed  by  J.  H.  K. 


HOW  TO  MAKE  AN  ELECTRIC 
ENGINE 


The  base  of  this  battery  engine  consists 
of  a board  AYa"  long,  2>^"  wide  and  YY’ 
riy/re 

! rSri/sh 


/rvn  >b/Ce 


Brass  Wire 
Riveted 

Riuff  v/i/i) 
fvire  in 
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Inuteresttimg  Cfeiemical  E^xperimeint^ 


The  Magic  Lung-Tester 

Find  a large  bottle  which  is  square,  or 
better,  oblong,  in  cross-section  and  the  walls 
of  which  appear  to  be  thin  enough  to  allow 
of  a slight  amount  of  “give”  or  yielding 


This  Magic  “Trick”  Lung  Tester  Is  Constructed 
From  a Large  Glass  Bottle  Fitted  with  a Tight 
Fitting  Cork  and  a Glass  Tube,  Together  with 
Rubber  Hose  Leading  to  a Hole  in  the  Center 
of  the  Cork  as  Shown.  A Mica  Disc  Is  Placed 
in  the  Center  of  the  Hole  Thru  the  Cork,  and 
Between  the  Ends  of  Two  Pieces  of  Glass  Tubing, 
So  as  to  Prevent  a Flow  of  Air  From  the  Rubber 
Tube  Down  into  the  Bottle. 


when  strongly  prest.  You  can  not  see  any 
movement  of  the  glass  but  can  sense  that 
it  is  not  as  solid  as  that  of  an  ordinary 
round  bottle  when  squeezed  between  the 
fingers.  Also  get  a straight  glass  vial 
small  enough  to  slip  easily  into  the  neck 
of  the  large  bottle,  a tight-fitting  cork  stop- 
per for  the  latter,  a piece  of  glass  tubing 
about  six  inches  long  and  a quarter  of  an 
inch  in  outside  diamete  ' about  six  inches 
of  rubber  tubing  to  fit  over  the  glass  tubing, 
and  a little  piece  of  thin  transparent  cellu- 
loid or  mica. 

Using  a small  rat-tail  file,  make  a hole  in 
the  cork  into  which  the  glass  tube  will 
slide  snugly.  With  a sharp  three-cornered 
file  nick  the  glass  tube  about  an  inch  from 
one  end,  break  it,  and  file  one  end  of  each 
piece  flat  and  smooth  by  rubbing  down  on 
a flat  file  with  a little  water.  Cut  out  a 
little  circle  from  the  celluloid  or  mica,  just 
the  size  of  the  glass  tube.  Fill  the  large 
bottle  brimming  with  water.  In  a glass  jar 
or  pitcher,  float  the  little  glass  vial  mouth 
downward  so  that  the  bottom  of  the  vial 
is  flush  with  the  surface  of  the  water  in 
the  dish.  This  can  be  done  by  admitting 
more  or  less  air  into  the  vial,  and  when 
the  best  adjustment  is  reached,  the  merest 
touch  to  the  floating  vial  will  send  it 
downwa;rds  only  to  bob  up  again.  While 


Oo  IVAM  IL-JEE. 

the  little  bottle  is  floating  on  the  surface, 
slip  your  middle  finger  very  carefully  under 
the  mouth;  putting  your  thumb  on  the  bot- 
tom end  transfer  it  to  the  large  bottle.  Be 
careful  not  to  press  any  water  up  into  the 
vial  when  j'ou  put  jmur  finger  over  it,  and 
also  not  let  any  air  in  when  you  are  floating 
it  in  the  neck  of  the  large  bottle.  Push 
about  half  the  water  out  of  the  neck  of  the 
large  bottle  (do  not  try  to  pour  it  out),  and 
slowly  push  in  a cork  without  any  hole  in  it. 
At  a certain  point  you  will  be  surprised  to 
see  the  little  bottle  quickly  drop  to  the  bot- 
tom : and  it  will  stay  there  until  the  cork 
is  drawn  out  a little,  when  it  will  bob  up 
again.  Push  the  cork  in  again,  little  by 
little,  until  you  find  that  just  a twist  is 
enough  to  start  the  vial  down.  If  this  ad- 
justment has  been  carefully  made,  the  little 
bottle  delicately  floated,  and  the  large  bottle 
properly  selected,  you  will  be  astonished  to 
find  that  you  can  make  the  little  bottle  go 
up  or  down  or  stay  anywhere  commanded, 
just  by  more  or  less  pressure  on  the  flat 
sides  of  the  big  bottle.  The  thumb  and 
fingers  of  one  hand  should  be  sufficient  to 
do  this. 

Arrived  at  this  point,  take  out  the  cork 
and  replace  with  the  cork  with  the  hole  in 
it,  first  inserting  the  glass  tubes  with  the 
mica  or  celluloid  circle  between  the  filed 
ends  hidden  inside  the  cork. 

The  upper  tube  should  be  five  inches 
long,  the  lower  one,  one  inch,  and  should 
project  but  a very  short  distance  to 

^/i")  i.  c.,  it  should  not  touch  the  water. 
Adjust  this  cork  with  the  tubes  just  as  you 
did  the  other,  so  that  a fairly  strong 
pressure  on  the  big  bottle  will  make  the 
diving  bottle  submerge. 

Finally,  slip  on  the  rubber  tubing  on  the 
upper  tube  and  you  are  ready  to  try  out 
your  “lung  tester”  on  the  young  man  who 
prides  himself  on  his  chest  measurement. 
Demonstrate  how  easily  you  can  “blow”  the 
little  bottle  down,  and  then  pass  the  “tester” 
to  him. 

He  will  doubtless  get  very  red  in  the 
face,  but  will  have  no  luck  at  all.  After 
he  is  discouraged  a little,  remove  the  rubber 
tubing  and  let  him  peer  down  through  the 
glass  tube,  after  which  he  will  be  more 
mystified  than  ever. 

If  the  cork  is  a good  one,  and  the  con- 
nections are  carefully  made  and 
air-tight,  the  apparatus  will  work 
without  any  adjustment  for  a 
long  time;  but  of  course  it  is 
always  best  to  make  a private 
trial  before  a public  exhibition. 


How  to  Prepare  the  Essential 
Oil  of  Cloves 


.^fter  obtaining  several  ounces  at  least  of 
whole  cloves  from  the  grocer,  grind  them 
in  a coffee  mill.  Then  get  a tin  can  (one 
with  a conical  top  is  to  be  preferred)  of  a 
capacity  of  about  two  quarts,  and  put  in 
enough  marbles  or  small  clean  pebbles  to 
cover  the  bottom  to  a depth  of  an  inch  or 
so.  After  this,  get  a section  of  gas-  or 
water-pipe  between  a half  and  one  inch  in 
diameter  outside,  and  about  six  feet  long, 
and  clean  it  out  inside  as  thoroly  as  pos- 
sible ; do  the  same  to  the  can.  With  a 
round  file,  drill  a hole  in  each  of  two  clean 
corks  fitting  the  ends  of  a short  bent  tube 
of  glass,  brass  or  copper.  This  gooseneck 
tube,  as  it  is  called,  is  to  connect  the  outlet 
of  the  "boiler”  with  the  upper  end  of  the 
gas-pipe  which  is  placed  in  a sloping  posi- 
tion. Support  it  firmly  at  top  and  bottom 
with  wooden  uprights.  Loosely  wrap  the 
whole  length  of  the  pipe  between  the  points 
at  which  it  ' is  supported/Avith  a long  strip 
of  soft  absorbent  cloth,  letting  the  lower 
end  hang  down  in  a pail  or  large  pan. 
Above  the  upper  end  of  the  gas-pipe  which 
is  to  serve  as  the  condenser  for  the  steam, 
place  a large  tin  can  with  a srriall  nail-hole 
in  the  bottom.  Have  this  opening  of  such 
a size  and  in  such  a position  that  as  much 
water  as  possible  soaks  the  cloth  and  runs 
down  into  the  pan  below  without  dripping 
off  much  on  the  way.  If  any  trouble  Is 
experienced  in  adjusting  the  flow  of  cooling 
water  make  the  slope  of  the  pipe  a little 
steeper.  Provide  a glass  jar  or  vessel  to 
receive  the  condensed  water  and  oil  coming 
from  the  open  end  of  the  pipe.  Some 
source  of  heat  such  as  a gas  or  kerosene 
stove  must,  of  course,  be  provided  to  boil 
the  water  in  the  boiler. 

When  everything  has  been  set  up  as  de- 
scribed, fill  the  boiler  can  about  half  full 
of  water,  put  in  the  ground  cloves,  connect 
the  bent  tube  to  the  sloping  gas-pipe,  and 
light  the  fire. 

As  soon  as  the  water  comes  to  a boil, 
start  the  water  running  down  the  condens- 
ing pipe.  The  cooling  water  may  be 
dippered  back  into  the  upper  reservoir  from 
time  to  time,  but  after  a while  it  will  prob- 
ably get  so  warm  that  steam  comes  from 
the  end  of  the  pipe.  Fresh  cold  water 
should  then  be  used.  Too  big  a fire,  too 
(Continued  on  page  1236) 


In  the  spice  known  as  cloves 
consisting  of  the  dried  flower- 
buds,  there  is  a very  considerable 
amount  of  an  oil  of  a spicy, 
agreeable  odor,  reminding  one  of 
carnations.  It  is  very  interest- 
ing to  obtain  this  oil  in  a pure 
form  by  the  process  called  steam 
distillation  and  this  operation 
may  be  carried  out  very  success- 
fully with  comparatively  simple 
apparatus. 


as  the 


‘Steam  Distillation”  Method  and  the  Apparatus 
Required  Is  Very  Simple. 


Photo  at  Left  Shows  Disposition  of  Antenna  Wires  on  Automobile 
as  Worked  Out  by  Two  Young  Radio  Experts  of  Omaha,  Nebraska. 
Intercity  Wireless  Communication  Is  Possible  When  a Sufficiently 
Sensitive  Receiving  Set  Is  Used. 


View  of  Interior  of  Radio-Equipt  Automobile  Is  Shown  Below. 
Several  Stages  of  Audion  Amplification  Are  Utilized  to  Boost  the 
Strength  of  Signals. 


WHEN  Wilbur  R.  Cramer  and  Fred 
W.  Swain,  both  of  Omaha,  Neb., 
take  their  evening  ride  in  their 
automobile  now,  they  can  chat  with 
friends  in  nearby  cities  by  wireless  tele- 
phone. 

This  pair  of  amateur  radio  inventors  has 
completed  an  apparatus,  on  which  they 
have  been  experimenting  for  several  years, 
which  can  be  attached  to  their  automobile 
and  operated  while  traveling. 

Tests  of  the  telephone  and  telegraph  in- 
struments which  they  have  attached  to 
their  automobile  have  proved  successful, 
and  Cramer  and  Swain  now  plan  to  place 
their  invention  on  the  market. 

Their  experiments  with  amateur  wire- 
less telegraphy  began  four  years  ago  while 
they  were  attending  the  Omaha  High 
School  of  Commerce.  Following  comple- 
tion of  their  courses  there  both  young 


men  have  con- 
tinued their  in- 
tensive study 
and  have  sev- 
eral inventions 
already  in  op- 
eration. 

During  the 
war,  all  United  States  Navy  wireless  sets 
were  equipt  with  a standard  recording  dial 
which  was  first  perfected  by  young 
Cramer,  it  is  said.  One  of  these  dials  was 
used  by  the  crew  of  the  NC-4,  which  was 
the  first  air  craft  to  complete  a non-stop 
trip  over  the  Atlantic  ocean. 

While  experimenting  with  their  wireless 
telephone  apparatus  for  automobiles,  the 
young  men  have  been  testing  out  another 
invention,  which  controls  the  operation  of 
any  standard  make  automobile  by  wireless. 


Another  channel  for  their  wireless 
efforts  will  be  the  conveying  of  orchestra 
music  from  one  Omaha  motion  picture 
theater  to  another  and  the  transmitting  of 
a speech  by  a nationally  known  orator 
while  in  Chicago  to  a theater  in  Omaha. 

The  young  men  have  organized  a radio 
company  to  place  their  inventions  on  the 
market.  They  have  received  recognition 
for  their  efforts  from  several  of  the  na- 
tional radio  magazines.  Both  of  these 
young  men  are  20  years  old. 


Radii©  Aids  t©  Naviaati©n 


Admiral  w.  h.  g.  bullard,  u. 

S.  N.,  director  of  naval  communica- 
' tion  service,  in  a paper  read  before 
the  Franklin  Institute  said  that  wireless 
telegraphy  is  making  navigation  simple 
and  safe. 

“There  will  be  a time  when  ships  will 
be  without  chronometers  and  will  be  in 
constant  wireless  touch  with  New  York 
until  they  reach  the  British  Channel,” 
said  Admiral  Bullard.  “This  is  not  a 
dream ; it  is  near  at  hand. 

“By  means  of  the  radio  compass  a ship 
can  get  her  bearings,  when  she  calls  for 
them  anywhere  along  the  coast  of  the 
United  States.  This  instrument  has  al- 
ready saved  ships  which  were  headed 
straight  for  the  shore. 

“The  depth  of  water  under  the  ship  can 
now  be  accurately  determined  by  the  hy- 
drophone, which  works  on  the  reflection 
from  the  ocean  bottom  of  the  sound  of 
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the  ship’s  propeller.  By  this  device  shal- 
low water  can  be  avoided  and  even  the 
proximity  of  icebergs  detected.  Ships  also 
can  communicate  with  each  other  by  un- 
derwater waves,  sent  out  by  oscillators. 

“By  means  of  a cable  laid  along  the  bot- 
tom of  New  York  channel  and  energized 
with  current,  a pilot  blindfolded,  guided  a 
destroyer  safely  to  port,  never  getting 
more  than  fifty  yards  from  the  line  of 
the  cable.  The  waves  sent  out  from  the 
cable  were  detected  in  telephone  receiv- 
ers, one  on  each  ear,  telling  him  whether 
he  was  to  right  or  left  of  the  guiding 
cable. 

“Hurricanes  can  be  detected  by  sensi- 
tive radio  telephones,  and  even  the  gen- 
eral direction  of  storms  is  now  sent  broad- 
cast b}'  coastal  stations,  and  the  time  given 
for  wireless  receiving  apparatus.  By  wire- 
less methods  the  ship  can  tell  its  location. 
Weather  warnings  and  location  of  wrecks, 
derelicts  and  icebergs  are  given  out.” 


[ew  DamsSn  Radii©  Imvemtion 
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Two  Danish  Radio  Engineers  With  Their  New 
Radio  Recording  Apparatus  Which  Promises 
Much  for  Future  Radio  Developments.  It  Is 
Adapted  to  Record  Either  Radio  Telegraphic  or 
Telephonic  Messages. 




in  connection  with  a telegraph  tape  re- 
corder, with  which  most  of  us  are  familiar. 

Wireless  telephone  messages  are  recorded 
on  a phonograph  in  a special  and  very  effec- 
tive manner  which  is  said  to  be  superior 
to  that  in  use  heretofore.  In  one  of  the 
experiments  recently  made,  violin  music 
was  transmitted  via  radio-telephone  and 
reproduced  from  the  recording  machine, 
perfected  by  Messrs.  Leek  and  Johnson, 
and  the  music  came  forth  in  great  sonority 
and  purity. 

These  two  Danish  engineers,  who  bid 
fair  to  further  the  art  of  radio  to  a very 
A new  Danish  invention  in  radio-tele-  Copenhagen,  Denmark.  This  invention  is  large  extent,  are  here  shown  with  their 

phony  was  presented  at  the  recent  Congress  due  to  Messrs.  Leek  and  Johnson,  two  radio  new  apparatus  for  recording  radio-telegra- 

of  Physical  and  Natural  Sciences  held  in  engineers.  phy  and  telephony  communications. 


These  inventors  have  perfected  a system, 
it  is  said  in  cable  reports,  whereby  it  is 
possible  to  permanently  record  wireless 
telegraph  or  telephone  messages.  Radio- 
telegraphic signals  have  been  recorded  at 
high  speed,  by  their  newly  devised  instru- 
ments on  a paper  tape,  similar  to  those 
found  in  district  telegraph  offices,  and  used 
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In  the  litigation  conducted  during  the 
past  few  years  to  determine  the  relative 
status  as  an  invention  of  the  De  Forest 
audion  and  the  Fleming  valve,  reference 
was  made  to  the  work  along  similar  lines 
by  Elster  and  Geitel  in  the  year  1882,  to 
Wehnelt’s  incandescent  cathode  rectifying 
tube  of  1903,  and  to  the  Edison  "effect” 
described  in  a paper  presented  to  the  Amer- 
ican Institute  of  Electrical  Engineers,  New 
York,  in  1884.  In  this  paper  diagrams  were 
presented  showing  an  incandescent  lamp 
globe  with  regulation  filament  and  in  addi- 


tion one  or  more  insulated  terminals  sealed 
in  the  globe  with  the  filament,  the  outside 
terminals  of  the  latter  connected  thru  a 
galvanometer  to  the  source  of  current  heat- 
ing the  filament.  When  the  current  was 
increased  and  the  filament  made  highly  in- 
candescent the  galvanometer  indicated  a 
considerable  flow  of  current,  notwithstand- 
ing that  one  of  its  terminals  was  connected 
only  to  an  insulated  wire  or  plate  within 
the  lamp  bulb. 

At  the  time  of  its  discovery,  and  for 
many  years  thereafter,  the  effect  ob- 


served was  regarded  merely  as  interesting 
phenomena.  When,  however,  Fleming,  in 
England,  and  De  Eorest,  in  the  United 
States,  in  1905-1906,  developed  their  evacu- 
ated bulb  detectors  for  electromagnetic 
waves,  the  early  experiments  of  Edison 
were  soon  recalled. 

It  is  a remarkable  fact  that  in  all  of  the 
search  for  priority  the  earliest  work  un- 
covered by  the  investigators  was  that  of 
Elster  and  Geitel  in  1882. 

De  Forest's  patent  No.  867,877 ; original 
(Continued  on  page  1247) 
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Radio  amateurs  within  a fifty  mile  radius 
of  Philadelphia  and  some  even  farther 
away,  have  been  enjoying  evening  concerts 
given  by  the  Philadelphia  Wireless  School, 

The  accompanying  photograph  shows  the 
powerful  radio  transmitter  whereby  the 
music  is  sent  out  broadcast  from  a talking 
machine.  The  phonograph  is  placed  in 
front  of  the  telephone  transmitter  or  micro- 
phone of  the  radio  set  and  one-half  dozen 
records  are  ])layed. 

All  the  amateur  radio  operators  even  as 
far  as  New  Brunswick,  N.  J.,  Wilmington, 
Del.,  and  Baltimore,  Md.,  have  "listened  in” 
and  enjoyed  the  concerts. 

Before  the  evening  radio  concert,  which 
is  destined  to  become  quite  dc  rigeur,  the 
performance  starts  with  a few  jokes  and 
with  a summary  of  the  day’s  news  and  the 
official  weather  report.  Then  the  bank  of 
audion  tubes  start  whirling  the  electrons 
around  and  cut  loose  via  the  antenna  atop 
of  the  school,  with  the  latest  thing  in  jazz 
music  and  syncopation. 

Radio  telephone  concerts  have  or  are 
about  to  take  on  a new  aspect,  especially  for 
ships  at  sea,  and  in  supplying  music  for 
other  occasions.  This  is  rapidly  being 
brought  about  by  the  employment  of  power- 
ful multiple  stage  audion  amplifiers,  where- 
by the  received  music  is  intensified  so  as  to 
be  heard  in  a room  or  hall. 


The  popularity  of  radio 
telephone  concerts  whether 
small  amateur  affairs  in 
local  circuits  or  whether 
large  concerts  such  as  that 
given  a short  time  ago  by 
Mme.  Tetrazzini  at  New 
York  to  the  Lb  S.  sailors 
at  sea,  has  rapidly  in- 
creased as  time  goes  on. 

A Phonograph  Is  Placed  in 
Front  of  the  Telephone  Trans- 
mitter and  a Half  Dozen  Rec- 
ords Are  Played.  All  the 
Amateur  Operators — Even  as 
Far  as  New  Brunswick,  New 
Jersey,  Hear  All  the  Latest 
Jaz2  Tunes  Given  in  the  Con- 
cert by  the  Philadelphia  Wire- 
less School.  The  Evening 
Concert  Starts  with  a Few 
Jokes,  a Summary  of  the  Day’s 
News  and  the  Official  Weather 
Report. 

Plioto  (e)  by  Keystone 


Who  wouldn’t  rather  lis- 
ten to  wireless  telephone 
speeches  than  to  code  dots 
and  dashes?  Nothing  is 
more  exciting  ;ind  inter- 
esting, especially  to  the 
members  of  the  family. 
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View  of  150  to  20,000  Meter  Radio  Receiving  Set  Showing  Interior  Front  Appearance  of  Two-Panel  Receiving  Set  Employing  Three 

Arrangement  of  Vacuum  Bulbs,  as  Well  as  Honeycomb  Coils  and  Vacuum  Tubes.  The  Set  Comprises  V.  T.  Detector  and  Two-Stage 

Variable  Condensers.  Amplifier,  with  Common  Plate  Battery. 


The  accompanying  photos  and  dia- 
gram with  a few  words  of  expla- 
nation are  presented  to  the  ama- 
teur who  has  wanted  a long  and 
short  wave  set  complete  in  one 
cabinet  which  will  not  approach  a “baby 
grand”  in  size.  The  panel  is  12  inches  by 
12  inches,  the  cabinet  being  10  inches  deep. 
The  detector  and  two-stage  amplifier  are 
of  similar  size  in  order  to  match  up. 

The  outstanding  features  of  this  set 
that  will  appeal  to  the  radio  man  desirous 
of  building  a universal  set  are  the  use  of 
standard  parts,  maximum  efficiency,  sim- 
plicity of  operation  and  permanency,  the 
six  honeycomb  coils  doing  the  work  of 
the  dozen  and  a half  necessary  in  the 
usual  coil-mounting  set. 

The  antenna  and  ground  are  connected 
to  the  two  lower  left-hand  clips,  proceed- 
ing to  the  two  centrally  located  switches. 
The  diagram  shows  clearly  the  method  of 
deadending  the  coil  not  in  use.  Coils  are 
standard  tapt  Radisco  honeycombs;  the 
325  turn  coils  will  bring  in  anything  up 
to  and  including  “NAA.”  On  a single 
eighty-foot  wire  sixty  feet  high  and 


Diagram  at  Right  Shows  Disposition  of  Primary, 
Secondary  and  Tickler  Windings,  Designated 
“p  ” .<g>.  gjjj  Respectively.  Battery  Cur- 

rent and  Potential  Meters  Are.  Provided. 


using  very  loose  coupling  and  maxi- 
mum regeneration,  “NAA”  is  readable 
thruout  the  entire  house.  The  1200  turn 
coils  have  tuned  in  Arlington’s  arc  set, 
which  is  around  5,000  meters  and  practi- 
cally all  of  the  longer  wave  stations  oper- 
ating, including  the  naval  stations,  Nauen, 
and  a great  many  others  whose  signa- 
tures have  not  been  obtained  by  the  writer. 
The  primary  condenser  is  a .001  mfd. 
Murdock,  hut  we  would  advise  using  a bal- 
anced type  variable.  The  same  holds  true 
for  the  .0005  mfd.  Murdock  used  for  tun- 
ing the  secondary  circuit. 

The  right-hand  key -switch  is  connected 
so  as  to  place  the  primary  variable  con- 
denser in  three  positions — series,  aperi- 
odic and  shunt — the  aperiodic  position  be- 
ing obtained  by  bending  the  antenna  ter- 
minal of  switch  to  make  contact  in  the 
center  position  of  key. 

The  eight-day  clock  is  very  conveniently 
adjusted  occasionally  by  time  signals  and 
is  used  to  record  time  only.  This  state- 
ment should  not  allow  anyone  to  be  misled 
into  thinking  that  “tikker”  reception  is 
used  as  well  as  crystal  and  autodyne. 


The  crystal  is  ready  for  emergency  use 
by  placing  phone  tips  in  the  two  upper  left- 
hand  binding  posts  and  adjusting  the 
point,  leaving  it  off  the  crystal,  of  course, 
when  using  the  tubes.  Thus  it  is  not  nec- 
essary to  suspend  operation  because  of  a 
defective  “B”  battery,  etc. 

We  now  come  to  the  coil  mounting : 
The  two  fi.xt  coils  are  strapt  with  thin 
sheet  metal,  extreme  care  being  taken  to 
insulate  with  tape  and  to  use  only  suffi- 
cient pressure  to  hold  the  coils  firmly;  any 
excess  will  crush  the  coil  and  possibly 
short-circuit  some  turns.  The  movable 
coils  are  mounted  by  fastening  maple  cen- 
ters to  the  coil  with  shellac.  A rigid  strip 
of  brass  is  soldered  to  the  shaft,  which 
may  be  a one-fourth  inch  brass  rod.  Drill 
the  other  end  of  the  strip  and  maple  cen- 
ter for  a one-inch  brass  machine  screw 
and  nut.  An  8-32  or  6-32  screw  will 
answer. 

Taps  should  be  brought  out  along  the 
shafts  of  the  moving  coils,  all  leads  and 
wiring  should  be  spaced  wherever  possible 
and  should  positively  be  encased  in  good 
{Continued  on  page  1245) 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency 
of  the  apparatus.  To  increase  the  interest  in  this  department  we  make  it  a rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the 
owner.  Dark  photos  preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  “Honorable  Mention.” 
Address  the  Editor,  “With  the  Amateurs”  Dept. 


be  arranged  as  desired,  giving  diiYerent  potentials  for  high 
or  low-voltage  resistance  apparatus,  as  the  case  may  be. 

I have  spent  man}'  pleasant  evenings  in  my  laborator}' 
endeavoring  to  work  out  in  practise,  some  of  the  interest- 
ing devices  described  in  various-  text-books  and  magazines. 

With  the  lathe,  drill  press  and  b}'  the  aid  of  a complete 
set  of  hand-tools  which  I keep  in  the  drawer  of  the  work 
bench,  I find  it  possible  to  turn  out  some  very  creditable 
work  indeed. 

There  is  nothing  so  absorbing  as  experimental  philosophy, 
especially  when  your  experiments  are  successful,  as  mine 
usually  are. — E.  H.  Bitner,  1510  Catherine  Street,  Harris- 
burg, Pa. 


are  kept — each  in  its  proper  place.  This  arrangement  is 
very  practical  and  saves  much  time  and  trouble  for  me 
when  I perform  experiments. 

The  skeleton  effect  shown  in  one  of  the  photos  is  an 
unusual  one,  and  the  position  oc- 
cupied by  the  spectre  is  the  place 
where  the  experimenter  would  sit. 
The  skeleton  was  painted  in  black 
on  the  negative  and  then  printed 
in  the  usual  manner. 

In  working  rvith  Brownian 
Movements,  I have  found  that  one 
of  the  best  substances  to  demon- 
strate the  motion  of  the  minute 
particles  with  is  colloidal  suspen- 
sion of  resin.  I prepared  this  mix- 
ture by  dissolving  a small  particle 
of  resin  in  5 cubic  centimeters 
(c.c.)  of  alcohol,  and  then  dilut- 
ing to  SO  c.c.  with  water. — Harry 
Baird,  6436  Emerald  Avenue,  Chi- 
cago, III. 


The  accompanying  two  photographs  show  my  elec- 
trical and  mechanical  laboratory  containing  a lathe, 
Tesla  coil,  miscellaneous  electric  experimental  appa- 
ratus such  as  spark  coils,  electric  magnets,  etc.,  as  well  as 
small  steam  engines  which  I have  built  myselt. 

The  bench  lathe  is  driven  by  an  electric  motor  and  w'as 
rigged  up  by  myself,  in  the  manner  here  shown.  Part  of 
my  work-bench  equipment  includes  a pow'erful  hand-oper- 
ated drill  press  and  vise  for  holding  the  parts  to  be  drilled. 
I have  several  electric  motors  of  various  sizes  suitable  for 
both  battery  and  110-volt  service. 

On  the  wall  in  the  center  of  the  first  picture  may  be  seen 
my  switchboard  by  means  of  which  various  test  circuits  can 


I HAVE  recently  taken  the  two  accompanying  photo- 
graphs of  my  chemical  and  “Brownian  Movement” 
laboratories,  which,  as  you  will  see,  are  very  interesting. 
The  illustrations  show  clearly  how  carefully  my  materials 
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handles  which  serve  to  drive  it 
should  the  operator’s  feet  become 
tired  or  should  more  powep  be  de- 
sired. Upon  the  super-structure 
placed  upon  this  bicycle  a large  air- 
foil is  fastened  and  at  the  rear 
elevating  and  steering  rudders  are 
pivoted.  So  far  the  flying  range 
of  such  a machine  has  remained 
somewhere  around  forty  feet. 


Garage  Door  Opener. 

(No.  360,479  Issued  to  Robert  M. 

Wallace  and  Edward  J.  Scott.) 

The  device  consists  of  two  •‘T** 
shaped  levers  connected  together  at 
the  lower  ends  by  meansi  of  a link, 
so  that  both  will  move  at  the  same 
time;  the  upper  portion  of  ^ach  “T*' 
is  heavily  leaded  so  as  ^o  consti- 
tute the  weight  in  order  that  when 
the  levers  are  slightly  off  the  ver- 
tical, the  weights  will  cause  them 
to  swing  over  due  to  gravitational 
pull  and  cause  the  door  to  either 
open  or  close,  depending  upon  the 
direction  they  are  falling.  A crank 
or  automatic  trip  is  fastened  into 
the  driveway,  so  that  the  front 
wheels  of  a car  passing  over  the 
trip  will  cause  the  doors  to  open. 


thus  allowing  the  driver  to  enter 
the  garage  without  stepping  from 
the  machine  to  open  the  door. 


Life  Saving  Apparatus. 

(No.  1,360,755  Issued  to ' Harold 
Jordan.) 

This  apparatus  consists  mainly  of 
a large,  light  buoy,  the  inner  edge 
of  which  is  formed  as  a seat  for  a 
number  of  persons.  Its  central  open- 
ing is  covered  by  a collapsible  water- 
tight bag  having  a rigid  bottom. 
The  buoy  ship  body  is  provided  with 
a collapsible  frame-work  of  ribs  cov- 
ered by  a water-tight  fabric.  The 


entire  device  is  collapsible  and 
therefore  occupies  very  little  space 
when  in  a vessel. 


Visible  Guide  for  Vessels. 

(No.  1,357,976  Issued  to  John  Hays 
Hammond,  Jr.) 

This  is  another  issue  to  the  well- 
known  American  authority  on  radio- 
control and  deals  with  visible  guides 
for  torpedoes  and  torpedo  boats  and 
other  vessels  operated  from  a dis- 
tance either  by  wire  or  by  radio.  A 
light  is  stationed  in  a tower  contain- 
ing vari-colored  glass  windows  turn- 
ing with  the  vessel  and  a reflector 
placed  partly  aroimd  this  light  and 
moving  with  it,  not  the  vessel.  The 
torpedo  when  started  will  have  its 
light  projected  toward  the  transmit- 
ting station  and  should  it  swerve  from 
this  course,  a different  color  window 
will  be  visible,  due  to  the  fact  that  the 
color  screens  turn  with  the  vessel 
while  the  light  proper  is  connected 


directly  to  a gyroscope,  which  keeps 
the  light  ray  directed  toward  the 
shore  regardless  of  the  direction 
taken  by  the  torpedo.  A compass 
may  also  be  used  to  control  the 
light  in  place  of  the  gyroscope. 


Apparatus  for  Electrically 
Charging  Fluids. 

(No.  1,360,665  Issued  to  Edgar 
Earl  Littlefield.) 

This  is  a rather  clever  invention 
and  relates  to  a unit  which  at  the 


same  time  both  charges  water  with 
electricity  and  sprays  it  upon  vari- 
ous objects  such  as  plants  and  other 
vegetation.  The  inventor  has  found 
that  beneficial  results  are  obtained 
when  plants  and  vegetation  are 
sprayed  with  chemicals  dissolved  in 
water  and  also  with  electrically 
charged  liquids;  the  fungi  and  other 
insect  pests  are  removed  and  de- 
stroyed thru  this  action.  Essen- 
tially it  consists  of  a device  re- 
sembling a water  motor,  which  in 
turn  rotates  the  armature  of  a gen- 
erator, or  in  another  form  the  rotors 
of  a static  machine.  Brushes  col- 
lect the  current  so  formed  and 
charge  the  water  streams  either  by 
induction  or  by  direct  contact  thru 
the  nozzle.  Provision  is  made  so 
that  one  terminal  can  be  grounded 
if  desired,  in  which  event  the 
ground  acts  as  one  pole  and  the 
stream,  or  streams,  the  other. 


a steel  conical  shaped  wire  frame 
is  used  to  scrape  off  the  peel  and 
therefore  less  waste  results.  It 
consists  of*^  a wooden  core  covered 
with  a steel  wire  frame,  the  wires 
of  which  are  inserted  in  a fabric 
strip  screwed  to  the  cone. 


at  the  bottom  which  extends  for  a 
considerable  distance  is  termed  the 
“tongue.”  A means  for  bringing 
about  the  circulation  of  air  is  also 
embodied  in  the  claims.  Almost 
half  a century  ago  the  telephones 
were  made  to  resemble  human  or- 
gans such  as  the  ear  and  mouth. 
This  style  has  been  found  to  be 
non-essential  for  accurate  reproduc- 
tion, and  we  are  just  wondering 
how  this  particular  device  will  fare. 


Photographic  Envelope. 

(No.  1,360,624  Issued  to  William 
L.  Dodge.) 

This  is  a rather  novel  arrange- 
ment for  photographic  devices.  It 


consists  of  an  envelope  for  the 
reception  of  exposed  photographic 
film  which  has  embodied  therein  the 
developing  chemicals  or  the  com- 
bination developing  and  fixing 
chemicals,  whereupon  ^ by  simply 
soaking  the  envelope  in  a water 
bath,  the  resulting  him  will  be  both 
fully  developed  and  fixt.  This  ac- 
tion may  be  carried  on  in  daylight. 
The  envelope  must  of  course  be 
used  in  cameras  where  the  film  may 
be  removed  and  inserted  into  the 
envelope  without  coming  in  contact 
with  the  light.  Therefore,  the  above 
operation  may  be  completed  with- 
out fear  of  spoiling  the  negative. 
Arrangement  is  also  madq  so  that 
the  envelope  itself  will  be  com- 
posed of  absorbent  material  suffi- 
ciently saturated  with  the  necessary 
chemicals  for  developing  and  fixing. 


Airplane. 

(No.  1,355,315  Issued  to  Albert 
(Tovello.) 

This  machine  consists  essen- 
tially of  a frame-work  resembling 


Sailing  Amusement  Device. 

(No.  1,357,995  Issued  to  Alexander 
Kitterman.) 

An  amusement,  that  ^ is  a real 
amusement,  is  described  in  this  pat- 


ent. In  operation,  a series  of  sail- 
ing boats  are  caused, to  travel  over 
a body  of  water  on  an  elongated 
course  and  they  tip  to  either  side 
as  the  wind  affects  the  sail  areas. 
This  apparatus  consists  of  an  end- 
less flexible  chain-like  member  that 
is  carried  along  the  elongated  course 
submerged  below  the  surface  of  the 
water;  to  it  the  sail  boats  are  flex- 
ibly connected  so  that  they  can  be 
propelled  by  wind  power,  which 
power  is  transmitted  to  the  endless 
carrier  or  chain.  On  either  side  of 
this  endless  carrier  and  also 
submerged  is  a platform  or  guide- 
way, which  prevents  the  vessels 
from  tipping  over  too  far. 

India  Rubber  Propeller. 

(No.  1,360,596  Issued  to  Miles  C. 

St.  John.) 

This  is  one  of  the  cleverest  de- 
vices in  airplane  propeller  design 
which  has  yet  come  to  our  atten- 
tion. Due  to  the  increased  scarcity 
of  suitable  wood  for  propellers,  it 
has  become  necessary  to  construct 
them  of  some  other  material.  The 
inventor  here  describes  a propeller 
made  of  rubber  suitably  reinforced 
with  fabric  which  is  weatherproof 
and  which  is  extremely  light,  being 
at  the  same  time  resilient.  It  is  so 


Phoi-Cgraphic  Amplifier. 

(No.  1,360,577  Issued  to  William 
Edward  Pugsley.) 

The  inventor  of  this  device  has 
gone  back  to  the  olden  days  when 
musical  instruments  and  telephones 
were  made  to  resemble  the  appen- 
dages and  organs  of  the  human  be- 
ing, and  he  claims  that  his  device  is 
acoustically  perfect.  The  system 
consist^  of  a conduit  leading  from 
the  reproducer  of  a phonograph 
constructed  and  shaped  to  approxi- 
mate the  human  throat  as  much  as 
possible.  This  is  called  the 
“throat.”  It  opens  into  a large 
amplifier  chamber  resembling  the 
mouth  of  the  human  being,  thru 
the  agency  of  a peculiar  irregular 
opening.  The  top  of  this  opening 
is  such  that  it  forms  a depending 
portion,  which  the  inventor  terms 
the  “palate,”  because  it  is  shaped 
as  the  human  palate,  and  a portion 


a bicycle  with  the  exception  of  the 
fact  that  an  extra  chain  is  con- 
nected from  the  sprocket  to  a pro- 
peller, thru  a coaster  brake;  also 
ccmnected  to  this  propeller  are  two 


arranged  that  each  blade  is  built  as 
a clincher  tire  and  can  be  removed. 
The  hub  contains  valves  so  that  the 
propeller  can  be  inflated  with  air 
to  a very  high  pressure,  thereby 
adding  to  the  strength  and  rigidity 
of  the  propeller  construction.  The 
tips  of  the  blades  are  vulcanized  to 
any  degree  of  hardness  and  due  to 
the  inherent  elasticity  of  the  rub- 
ber and  ffabric  construction,  this 
propeller  is  much  more  able  to  re- 
sist shocks  than  the  wooden  type 
now  in  use. 


Household  Potato  Peeler, 

(No.  1,355,393,  Issued  to  Anselm 
De  Ghetto.) 

This  is  a nice  little  household 
article  which  every  woman  will  ap- 
preciate. It  is  an  improved  and 
• ^onomical  potato  peeler,  in  which 
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To  Invent 


By  JAY  G.  HOBSOH 


Renewable  Electric  Light  Bulb 

SOME  statistician  has  figured  out 
the  enormous  loss  to  electric  light 
users  from  the  burning  out  of  the 
delicate  wire  filament  which  is  the 
heart  of  the  light.  Oftentimes  it . 
happens  that  the  slightest  jar  snaps  the 
vital  thread,  making  the  light  bulb  dead — 


Why  Nob  an  Electric  Can-Opener  for  the 
Restaurant  and  Sampling  Room?  Hundreds  of 
Cans  Can  Be  Opened  Hourly  with  Such  a 
Motor-Driven  Device. 

of  no  further  use  whatever.  If  I re- 
member correctly,  the  stupendous  sum  ran 
into  ten  or  fifteen  million  good,  American 
dollars,  yearly.  At  any  rate  the  amount 
of  loss  suffered,  throwing  away  broken 
electric  light  bulbs  after  a little  use,  im- 
prest me  with  the  great  need  of  an  im- 
provement along  this  line. 

An  improvement  capable  of  saving  only 
one-tenth  of  the  total  loss  would  be  a 
wonderful  achievement  with  instant  suc- 
cess. But  I will  admit  the  accomplish- 
ment is  not  as  easy  as  the  suggestion ; 
however,  the  idea  recorded  here  may  start 
someone  on  the  worthy  task  with  a suc- 
cessful solution  as  the  result. 

Recently  an  inventor  patented  an  im- 
proved electric  light  embracing  two  fila- 
ments, to  give  double  duty ; in  fact  it 
was  two  lights  in  one  and  may  prove 
of  some  merit ; but  I doubt  if  the  solu- 
tion rests  in  combining  two  delicate  con- 
structions of  equal  durability,  because 
both  are  liable  to  break  simultaneously  if 
the  one  can  break  singly.  The  logical 
plan  of  experimenting  for  an  improve- 
ment of  this  kind  would  be  in  an  adjust- 
able and  removable  filament,  one  that 
could  be  replaced  in  the  glass  bulb  with- 
out losing  the  proper  condition  inside 
reciuired  for  brilliant  illumination.  The 
large  electric  light  companies  certainly 
would  bid  eagerly  for  this  improvement, 
and  needless  to  say  the  inventor  would 
profit  in  a handsome  manner. 

Electric  Can-Opener 

In  wholesale  grocery,  fruit  and  canning 
plants  hundreds  of  canned  foods  are 


opened  daily  by  the  old  hand  method 
which  is  not  only  slow  and  botchy,  but 
often  disastrous  to  the  fingers  of  the 
operator.  The  purpose  of  opening  large 
quantities  of  canned  goods  is  to  examine 
the  edibility  of  same  and  allow  buyers 
to  sample  the  different  brands  offered  for 
sale. 

An  improvement  in  can-openers  un- 
doubtedly would  meet  with  hearty  ac- 
ceptance and  soon  become  a large  com- 
mercial success  because  of  its  speed  and 
saving  in  both  time  and  the  hands.  An 
electric  opener  constructed  along  the  line 
of  the  accompanying  illustration,  having 
the  cutting  element  adjustable  to  different 
size  cans  and  operated  from  a small  mo- 
tor properly  geared  for  lending  sufficient 
power  to  the  cutter  to  open  the  hardest 
tin.  Every  wholesale  grocery  house  in 
existence  would  immediately  appreciate 
an  invention  of  this  nature  when  pre- 
sented to  them.  The  machine  must  be 
practical  and  sell  within  reason  having 
regard  to  the  cost  of  its  operation  and 
ownership. 

Four-Edge  Safety  Razor  Blade 

Now,  boys,  here’s  a gem  of  an  improve- 
ment we  close  observers  have  completely 
failed  to  recognize.  Just  think  how 
wasteful  and  extravagant  we  have  been 
throwing  away  our  perfectly  good  razor 
blades  after  using  only  two  edges  of  it, 
when  we  could  have  obtained  twice  the 
number  of  shaves  had  there  been  four 
edges  instead  of  two. 

.-\nd  when  you  stop  to  consider,  the 
‘‘Square  Four-Edge  Safety  Razor”  is 
entirely  practical,  yes,  decidedly  econom- 
ical, you  must  admit  there’s  merit  in  the 
idea.  The  tons  of  steel  blades  going  to 
waste  each  year,  from  the  hands  of  the 
shavers,  who  usually  discard  them  when 
dull,  would  furnish  enough  steel  to  build 
several  sky-scrapers  along  our  busy 
streets. 

It  is  reasonable  to  believe  that  four 


A Four-Sided  Safety  Razor  Blade  Should  Prove 
a Boon  to  Mankind.  Four  Sharp  Edges  Are 
Available  Instead  of  the  Usual  Two  or  One 
Now  Supplied. 
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edges  could  be  given  to  a square  blade 
as  easily  as  two  edges  now  accepted  as 
standard.  But  in  reality  nothing  is 
standard  for  conditions  and  requirements 
are  changing  so  rapidly ; what  is  called 
standard  today  may  be  one  of  the  an- 
tiquities tomorrow  as  evidenced  by  the  | 
first  horseless  carriage  and  that  wind-  ! 


And  Speaking  of  Finger  Nail  Clippers,  Why 
Doesn’t  Someone  Give  Us  a “Real”  Clipper 
That  Will  Not  Mangle  the  Nails  and  Which  the 
User  Can  Manipulate  Equally  Well  with  Either 
Hand? 

Splitting  demon  of  today — the  airplane. 

So  four-edge  safety  razor  blades  are 
within  the  bounds  of  possibilities  for 
tomorrow ; and  may  some  agreeing  col- 
league im-entor  bring  one'  of  this  kind  i 

out  soon,  as  I am  always  running  out  of 
sharp  blades  and  can  use  the  four-square  ' 
beautifully. 

Improved  Finger  Nail  Clipper 

Now  that  the  dear  women  have  the 

vote,  are  citizens  and  can  become  just  as 
notorious  in  politics  as  the  worst  poli- 
tician, if  desired,  I expect  to  see  consid-  i 
erable  activity  in  the  ranks  of  women  I 

inventors,  as  there  should  be.  But  ever 
since  our  sinful  ancestors  moved  from  1 
the  Garden  of  Eden  men  have  been  in- 
venting new  conveniences  for  women,  and 
the  women  have  neglected  their  pals  by 
not  reciprocating.  Here  is  the  chance 

thet''  have  been  looking  for  to  get  even ; 
an  improved  nail  clipper  for  men  is 
badly  needed.  There  are  nail  clippers  and 
naif  clippers  on  the  market,  but  none  that 
I have  ever  seen  are  entirely  what  is  de- 
sired for  the  masculine  manicure.  Those  j| 
offered  for  sale  simply  pinch  the  nail  off 
instead  of  cutting  it,  which  would  be  i 
more  satisfactory.  Why  not  design  a ;j 

clipper  with  the  scissor  movement  and  ij 
action  so  that  the  nail  would  be  easily  i 
and  evenly  cut  instead  of  pincht  off  un-  j 
evenly  as  with  the  present  kind.  i 

I am  sure  there  is  only  one  man  out  j 

of  a thousand  who  can  use  the  scissors  i 
on  his  right  hand.  j 

Copyright,  1921,  by  Jay  G.  Hobson.  j 


Ours  Says  “Stillbusy.” — A suburban 
housewife  relates  overhearing  this  conver- 
sation between  her  new  maid  and  the  cook 
next  door : 

“How  are  you,  Hilda?” 

“I’m  veil,”  said  Hilda.  “I  like  my  yob. 
We  got  cremated  cellar,  cemetary  plumb- 
ing, elastic  lights  and  a hoosit.” 

“What’s  a hoosit,  Hilda?”  the  puzzled 
cook  exclaimed. 

“O,  a bell  rings.  You  put  a thing  to 
your  ear  and  say,  ‘Hello’  and  someone 
says,  ‘Hello,’  and  you  say,  ‘Hoosit.’  ” 

— Creston  Hutchinson. 


Paid  Attention. — “I  can’t  stand  the  ten- 
sion,” sighed  the  convict  as  the  electric 
chair  ended  his  earthly  sorrows. 

— Ross  Brearty. 


Alchemy. 

— In  the  little 
town  of  Beulah, 
New  Mexico 
where  it  is  a 
rare  occurrence 
to  see  a white 
woman,  two 
men.  Stone  and 
Wood,  were 
standing  on  the  sidewalk,  when  a well 
drest  young  lady  came  tripping  down 
the  street.  Wood  turned  to  Stone,  and 
Stone  turned  to  Wood,  and  as  she  past 
they  both  turned  to  rubber. 

— S'.  L.  Barker. 


And  Then  “Pat-Ended.” — An  Irish- 
man stood  looking  at  an  electrical  con- 
trivance, when  an  inventor  walked  over  to 
him  and  asked,  ‘‘Some  machine ; I wonder 
who  the  inventor  is?” 

The  Irishman  looked  at  him  and  re- 
plied : “Shure  it  was  a son  o’  the  Sod. 

Can’t  you  see  his  name  there. — ‘Pat.  Pend- 
ing.’ ” — /.  /.  Beaty. 


Applied  Chemistry. — Chemistry  Pro- 
fessor: “What  happens  to  gold  when  it 

is  exposed  to  the  air?” 

Student  (after  long  reflection)  : “It  is 
stolen.” — Albert  Schilling. 


Zoo-Logical. 

— ‘‘And  you 
give  the  giraffe 
only  one  lump 
of  sugar?’’ 
asked  the  little 
boy  at  the  zoo. 

“Oh,  yes,”  re- 
plied the  keeper. 
“One  lump  goes 

a long  way  with  him.” 

— Frank  W.  Shannon. 


I FIRST  PRIZE  $3o00  i 

I Cold  Facts.  — Teach er:| 

“When  two  | 
bodies  come  | 
t o g e t h - I 
er  violently  | 
they  - gen-  I 
erate  heat.”  i 
Pupil  : I 
“Not  always.  | 
I hit  a guy  | 
I once  and  he  knocked  me  cold.”  | 

I — Y.  W.  Coleman.  | 


He  Must  Have  Been  Hoarse! — “Say, 
did  you  know  that  Jiggs  was  choked  to 
death  up  in  the  restaurant  this  morning?” 
“No,  how  did  it  happen?” 

“He  was  eating  some  horse  meat  and 
when  a piece  got  half  way  down  someone 
hollered  ‘WHOA’!” — No  Name,  Kirkville, 
Mo. 


Perpetual  Motion. — Salesman  : “This 
machine  will  do  the  work  of  three  maids.” 
Mrs.  Knicker:  “I  want  one  to  do  the 

work  of  30,  we  have  that  many  a month.” 
— Frank  Mirolli. 


receive  daily  from  one  to  [ 
yy  two  hundred  contributions  to  | 
this  department.  Of  these  | 
only  one  or  two  are  available.  IVe  1 
desire  to  publish  only  scientitic  humor  \ 
and  all  contributions  should  be  orig-  [ 
inal  if  possible.  Do  not  copy  jokes  | 
from  old  books  or  other  publications  I 
as  they  have  little  or  no  chance  here,  f 
By  scientific  humor  we  mean  only  | 
such  jokes  as  contain  something  of  I 
a scientific  nature.  Note  our  prize  I 
winners.  Write  each  joke  on  a sep-  \ 
arate  sheet  and  si^i  your  name  and  I 
address  to  it.  Write  only  on  one  side  I 
of  sheet.  No  letters  acknowledged  | 
unless  postage  is  included.  | 

All  jokes  publisht  here  are  paid  for  | 
at  the  rate  of  one  dollar  each,  besides  | 
the  first  prize  of  three  dollars  for  the  \ 
best  joke  submitted  each  month.  In  | 
the  event  that  two  people  send  in  the  | 
same  joke  so  as  to  “tie”  for  the  prize,  | 
then  the  sum  of  three  dollars  in  cash  I 
zvill  be  paid  to  each  one.  | 

Ill mill 


Where  Ignorance  is  Bliss. — Bud : 

“Well,  Jim,  I see  you  are  instructing  Ed 
Simmons  to  become  an  aviator.” 

Dick:  “Yes,  I have  taught  him  every- 

thing I know  and  he’s  still  an  ignorant 
fool.” — JVilliam  Tit  man. 


A Scientific  Postmaster. — A postmas- 
ter received  a letter  in  the  mail  and  it  was 
addressed  thus : 

Wood 

a 

Mass. 

He  finally  puzzled  it  out  thus : 

A.  Underwood 
■\ndover 
Mass. 

— John  Foiling. 


Did  They  Keep  Time? — “In  a recent 
flood  in  the  Mississippi  a man  was  seen 
riding  down  the  river  on  a big  bass  violin. 
When  he  was  rescued  from  his  perch  he 
was  asked  if  his  wife  had  escaped.  “Yes,” 
he  answered,  “she  accompanied  me  on  the 
piano.” — Carl  A.  Fanton. 


Some  “Boner.” — Instructor:  “What 

is  all  that  noise  I hear  in  the  biology  lab- 
oratory ?” 

Student : “That’s  the  biology  students 

rolling  the  bones.” — A''o  Name. 


Why  Not 
Wirel  ess.  — 

Dubb : “Where 
do  you  live  in 
the  city — close 
by?” 

Stubb : “Fair- 
ly so  — thirty 
minutes  on  foot, 
fifteen  by  mo- 
tor car,  twenty-five  by  street  car,  and 
forty-five  by  telephone.” — No  Name. 
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Yes,  While  the  Blonde  Took  Perox- 
ide and  Dyed! — An  exchange  says  that 
a man  who  had  been  dumb  for  years 
picked  up  a hub  and  spoke.  That’s  noth- 
ing I A blind  carpenter  reached  out  for 
his  plane  and  saw;  a deaf  ranchman  went 
out  with  his  dog  and  herd;  a noseless  fish- 
erman caught  a herring  and  smelt;  a de- 
funct hatter  was  tenderly  deposited  on  a 
pile  of  hair  and  felt;  and  an  elephant  in- 
serted his  trunk  in  a grate  and  fine. 

—H  E.  Zimmerman. 


Was  the  Spring  Wound  Up? — Mrs. 
Jones:  “The  butcher  said  it  was  a tender 

spring  lamb.” 

Mr.  Jones : “He  is  right.  I’ve  been 

chewing  one  of  the  springs  for  the  last 
half  hour.” — Old  Red. 


“Star-Tling.” 

— B r o w n e : 
“Her  teeth  are 
like  the  stars  in 
the  heavens.” 
Greene  : 
“Why?” 
Browne : 
“They  come  out 
every  night.” 
~M.  Zimmer. 


Watch-Ful. — Sharks:  ‘‘The  other  day 

my  watch  stopt,  and  when  I took  it  to 
the  jeweler  he  found  a tiny  bedbug  in  it.” 
Sparks : “That  so  ? How  did  it  get 

in  ?” 

Sharks  : “Why,  it  crawled  in  between 

the  ‘ticks’.” — Perry  D.  Wilson. 


Logic  Arithmetic. — Arc:  “If  2 in  1 is 

shoe  polish  and  3 in  1 is  oil,  what  is  4 
and  1 ?” 

Spark  : “I  don’t  know.” 

Arc:  “Five!” — Lawrence  Arthur. 


’Way  Down  South. — News  item:  “The 
8 year  old  son  of  Mr.  and  Mrs.  Silas 
Parker  was  struck  by  a falling  electric 
cable  and  badly  burnt  on  the  South  Side.” 
— H.  B.  Conant. 


Forewarned 
Is  Forearmed. 

— ‘‘Your 
honor,”  said  the 
lawyer.  “I  sub- 
mit that  my 
client  did  not 
break  into  the 
house  at  all. 

He  found  the 
parlor  window  open,  inserted  his  right 
arm,  and  removed  a few  trifling  articles. 
Now,  my  client's  arm  is  not  himself,  and 
I fail  to  see  how  you  can  punish  my  client 
for  an  offense  commirted  only  by  one  of 
his  limbs.” 

“That  argument,”  said  the  Judge,  “is 
very  well  put.  Following  it  logically,  I 
sentence  the  prisoner’s  arm  to  one  year’s 
imprisonment.  He  can  accompany  it  or 
not,  just  as  he  chooses.” 

Whereupon  the  prisoner  calmly  un- 
screwed his  cork  arm  and  walked  out. 

— Raymond  H.  Klumpp. 


That’s  Why  He  Was  Sick! — Phy- 
sician : “I’m  sorry  sir,  but  we  can’t  quite 

be  sure  as  to  what  is  wrong  with  your 
arterial  system  unless  we  put  you  under 
the  X-ray.” 

Publisher : “That’s  all  right.  I never 

made  any  secret  of  my  circulation.” 

— E.  McEvoy. 


The  “Oracle”  is  for  the  sole  benefit  of  all  scientific  experimenters.  Questions  will  be  answered 
here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht.  Rules  under  which 
questions  will  be  answered  : 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written  in  ink,  no 
penciled  matter  considered. 

3.  Sketches,  diagrams,  ete.,  must  be  on  separate  sheets.  Questions  addrest  to  this  department  can- 
not be  answered  by  mail  free  of  charge. 

4.  If  a quiek  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable  research 
work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions  are  answered. 


Radio  Questions 

(1080)  F.  L.  Arnot,  North  Sydney,  N.  S.  W., 
Australia,  asks  several  radio  queries. 

A.  1.  We  cannot  give  you  very  much  en- 
couragement on  the  use  of  a crystal  detector  with 
underground  receiving  systems.  The  audion  for 
wireless  reception  with  the  underground  and 
loop  antennte  systems  is  the  best  scheme. 

For  reception  of  high  power  European  stations 
you  should  have  an  aerial  about  600  feet  long, 
single  wire,  or  more  if  possible.  Two  loading 
coils,  three  feet  long,  and  about  five  and  a 
quarter  inches  in  diameter,  wound  with  No.  28 
single  cotton  covered  wire  will  answer  for  the 
inductance,  and  added  to  this  of  course  the  rest 
of  the  outfit.  Inasmuch  as  most  of  the  stations 
use  undampt  waves,  you  will  have  to  employ  a 
detector  for  undampt  wave  reception — i.  e.,  an 
audion  or  other  vacuum  valve  capable  of  oscillat- 
ing or  else  a Poulsen  tikker. 

Since  we  do  not  know  the  English  laws  per- 
taining to  radio  as  they  stand  at  present,  we  are 
not  in  a position  to  advise  you  as  to  whether  or 
not  you  could  erect  your  receiving  station  and 
receive  without  a license.  Consult  your  local 
government  officials;  the  Post  Office  authorities 
should  know  about  such  matters. 

Crystal  detectors  have  been  known  to  receive 
about  4,000  miles  under  favorable  conditions. 
This  is  not  by  any  means  the  record,  nor  are  we 
in  a position  to  post  you  as  to  what  the  actual 
record  of  crystal  reception  is.  One  or  two  vari- 
able condensers,  a good  three  slide  tuning  coil 
and  a vacuum  valve  detector  together  with  the 
necessary  loading  inductance  will  enable  you  to 
attain  a very  good  range  indeed. 


Are  “Spigot  and  Pipe  Line  Motors” 
Practical? 

(1081)  Joseph  Pacyk,  Glassport,  Pa.,  inquires: 

Q.  1.  Having  read  the  illustrated  article  on 
the  workings  of  a device  invented  by  a French 
scientist  which  is  a water  turbine  attached  to 
a house  water  main  which  would  produce  elec- 
tricity without  cost,  such  as  described  in  the 
January  issue  of  Science  and  Invention,  on 
page  962,  I wish  to  ask  how  this  device  can  be 
practically  a saving  proposition  in  the  cost 
of  producing  electricity. 

Since  the  turbine  gets  its  power  from  the 
pressure  of  the  water,  then  where  does  the  water 
get  its  power  for  nothing?  For  instance,  if 
every  house  would  harness  one  of  these  devices 
to  their  water  lines,  then  there  would  not  be 
enough  pressure  to  go  around.  If  the  water 
is  forced  at  stations  by  pumping  methods,  then 
if  all  houses  would  have  the  device  installed. 
I believe  that  the  pumping  stations  would  re- 
quire extra  power  to  force  the  water  thru  the 
mains,  since  the  small  turbines  in  each  house 
would  take  up  a large  amount  of  this  water 
energy. 

A.  1.  With  regard  to  the  electric  power 
from  water  spigot  or  conduit.  This  idea  is  in- 
tended to  be  carried  out  on  a small  scale,  of 
course,  and  not  by  loading  the  house  water 
mains  with  a large  turbine  so  as  to  exert  any 
noticeable  loss  in  pressure  on  the  system,  which 
would  be  affected  in  the  manner  you  state,  if 
such  were  the  case. 

M.  Colardeau’s  scheme  is  feasible  if  a small 
water  motor  or  turbine  is  used  to  drive  a small 
dynamo  so  as  to  charge  a storage  battery  grad- 
ually by  small  increments  of  energy.  This  is 
the  whole  secret  of  the  Colardeau  scheme. 

Furthermore,  in  many  cases  there  is  a far 
greater  pressure  than  that  required  in  many 
houses  and  in  places  where  highly  elevated 
reservoirs  are  used. 


Action  of  the  Scott  Transformer 

(1082)  James  Thompson,  Troy,  N.  Y.,  asks: 
Q.  1.  Can  you  solve  for  me  the  development 
of  the  three  phases  in  a Scott  transformer  by 
the  theory  of  forces. 


A.  1.  Figs.  1 and  2 represent  the  secon- 
dary windings  of  transformers  A and  B connected 
to  a two  phase  circuit.  When  the  secondary  pres- 
sure of  transformer  A equals  E,  we  are  to  find 
the  secondary  pressure  of  transformer  B in  terms 
of  E,  that  will  produce  three  equal  phases,  120 
electrical  degrees  apart  and  each  equal  to  E. 

Fig.  1 represents  the  condition  when  only 
transformer  A is  excited.  There  is  no  magnetic 
flux  in  transformer  B,  therefore  no  current  is 
flowing  through  the  secondary  windings.  The 
pressure  in  phase  A equals  E.  while  in  each 

g 

phase  of  “b”  and  “c”  the  pressure  equals 

and  in  the  same  direction. 

Fig.  3 is  a diagram  of  these  forces  which 
are  in  equilibrium,  while  Fig.  4 represents 
Fig.  3 with  the  forces  transposed. 

Fig.  2 represents  the  condition  when  only 
transformer  B is  excited.  The  resultant  mag- 


Diagrams  Used  in  Explaining  the  Action  of  the 
“Scott”  Transformer  by  the  Theory  of  Forces. 


netic  flux  in  transformer  A is  zero,  due  to  equal 
opposing  currents  as  shown.  The  pressure  in 
phase  “a”  equals  zero,  while  in  each  phase  of 
“b”  and  “c”  it  is  equal  to  X (unknown). 

Figs.  5 and  6 are  diagrams  of  these 
forces  90°  relative  to  those  of  Figs.  3 and  4. 

By  combining  the  forces  of  Figs.  4 and 
6 we  will  have  the  composite  primary  action 
of  transformers  A and  B.  as  shown  in  Fig.  7. 
With  a radius  equal  to  E construct  a circle. 
Draw  lines  o b and  o c at  an  angle  to  o a 
equal  120°,  to  represent  phases  ob  and  o c. 
Ferpendiculars  through  b and  c to  X,  X inter- 
cept at  points  d and  c. 

Then  o d and  o e are  the  pressure  compon- 
ents of  phases  b and  c due  to_  transformer  B. 

The  resultant  of  the  two  right  angular  forces 
E/2  and  o d equals  o b.  Therefore  o d equals 

VE'-* — (EA)^=:  V^3  E-  which  is  the  voltage  of 

2 

the  secondary  of  transformer  B.  We  have  proved 
by  the  theory  of  forces  that  to  transform  with  a 
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Scott  connection  a two  phase  current  into  a 
balanced  three  phase,  the  voltage  of  the  secon- 
daries of  the  two  transformers  must  be  as  E is 

^ E. 

2 Answer  by  Russel  E.  Taylor. 


Storage  Battery  Plate  Filler 

(1086)  B.  F.  Walburg,  Toledo,  Ohio,  asks 
for  any  storage  battery  plate  filler. 

A.  1.  An  oxide  of  lead  is  generally  used 
in  these  batteries.  It  is  applied  to  the  grid  in 
the  form  of  a paste  as  either  litharge,  Pb  0, 
or  red  lead,  PbsO,,  and  then  substances  may 
be  added  for  one  or  more  of  the  following  pur- 
poses: to  increase  the  hardness,  porosity,  tough- 
ness or  conductivity.  They  may  include  glycer- 
ine, graphite,  potassium  silicate,  and  ammonium 
sulphate.  These  are  then  formed  by  being  placed 
in  a bath  of  dilute  sulfuric  acid  with  dummy 
lead  plates  for  the  opposite  electrodes.  A 
forming  charge  is  now  past  thru,  followed  by 
a discharge  with  frequent  repetition. 

Negative  plates  are  formed  by  passing  a cur- 
rent thru  in  the  opposite  direction,  reducing  the 
lead  oxide  to  spongy  lead  and  converting  the, 
positive  electrode  to  lead  peroxide.  After  form-' 
ing,  the  plates  are  dried  and  are  ready  for  the 
market. 

The  proportions  depend  entirely  on  the  pl^fe' 
manufactured  by  the  different  companies,  and 
which  are  about  nine  parts  of  the  lead  oxide  to 
about  one  part  of  the  additional  substan.ces." 
This,  however  would  depend  entirely  oh  the 
quality  of  the  mixture,  etc.  In  the  case  of 
glycerine  just  enough  is  added  to  form  a nice 
thick  paste. 


Radio  Condenser  Specification 

(1084)  Wesley  T.  Meyers,  Milwaukee,  Wis., 
writes  the  Oracle: 

Q.^  1.  For  size  of  condenser  to  be  used  with 
Yz  K.  W.  open  core  transformer. 

A.  1.  For  a Y K.  W.  open  core  transformer 
set  the  secondary  condenser  capacity  should  be 
about  .08  microfarad.  This  will  require  eight 
5x7  inch  photographic  plates,  covered  to  within 
1 inch  of  each  edge  with  tin  foil.  This  gives 
about  120  inches  of  tin  foil,  the  inductivity 
factor  of  the  glass  being  here  taken  as  3.13  in 
order  to  ascertain  what  the  approximate  capacity 
would  be. 

Keeping  your  wave  length  within  200  meters 
will  depend  largely  on  the  size  of  your  aerial. 
Altho  we  do  not  recommend  hooking  up  the 
condenser  in  series  with  the  ground,  such  pro- 
cedure would  cut  down  your  wave  length  con- 
siderably. 


Bichlorid  of  Mercury  Tablets 

(1085)  Rex  Towgood,  Sandon,  B.  C.,  asks 
about  a patent  on  changing  form  of  bichlorid 
tablets : 

A.  1.  Bichlorid  of  mercury  tablets  at  the 
present  day  do  not  at  all  resemble  Aspirin  tab- 
lets. In  New  York  City  it  is  against  the  law 
to  sell  bichlorid  except  under  physician’s  pre- 
scription. Then  the  tablets  may  be  obtained 
only  in  the  following  forms:  One,  in  the  form 

of  triangles  (note  the  resemblance  to  your  in- 
vention). These  tablets  are  contained  in  tri- 
angular bottles  which  are  incidentally  covered 
with  minute  glass  embossments.  The  rough  sur- 
face of  the  bottle  thus  formed  will  warn  any 
one  attempting  to  take  them  by  mistake.  Fur- 
thermore, the  bichlorid  tablets  are  colored  blue 
with  some  inert  innocuous  substance. 

There  is  another  form  on  the  market  which 
comes  in  a casket  shaped  bottle.  The  tablets 
likewise  are  casket  shaped,  colored  and  an  em- 
host  poison  mark  upon  them.  No  such  tablets 
would  be  mistaken  for  Aspirin  tablets,  which 
as  you  know  are  round.  Accordingly  we  be- 
lieve that  it  would  be  useless  for  you  to^  obtain 
a patent  on  either  of  these  two  forms  of  bichlorid 
tablets. 
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Over 

900,000 

Sold 


A New  Oliver  Nine 

less  than  pre-war  price 


THERE’S  the  whole  story.  A brand  new  Oliver  Nine  direct  to  you  without 
paying  a cent — you  keep  it  5 days,  tty  it  out  in  your  own  office,  test  it  to 
your  complete  satisfaction  and  then  if  convinced  you  send  us  only  $4.00  a 
month  until  you’ve  paid  $64.00  and  the  machine  is  yours.  (If  you  wish,  you 
return  the  machine  at  our  expense  and  the  deal  is  closed.)  A t3^ewriter  of  finest 
construction,  of  easiest  operation,  of  national  reputation  at  a saving  of  $36.00' 
over  its  pre-war  price — ^figure  how  prices  have  increased  since  then  and  the  saving 
mounts  even  greater. 

You  ask — “how  can  it  be  done?”  The  answer  is  simply  this.  The  war 
taught  us  economy.  Instead  of  supporting  hundreds  of  salesmen  and  scores  of 
branch  offices  we  determined  to  offer  it  to  the  people  direct — -to  let  it  prove  itself 
on  merit  alone.  The  enormous  increase  in  orders  is  indisputable  evidence  of  the 
plan’s  success.  And  the  saving — it  all  comes  to  you.  — 

Don’t  confuse  this  with  offers  on  second  hand  typewriters.  This  is  a brand  new  Oliver  Nine^ 
direct  from  the  factory— the  same  machine  that  you’ll  find  in  offices  all  over  the  country — that  has 
everywhere  won  unqualified  approval. 

The  Oliver  incorporates  all  the  features  that  make  for  excellent  service.  It’s  the  original  visible 
typewriter,  perfected  to  the  highest  degree.  One  third  lighter  touch,  perfect  alignment  due  to  arch 
shaped  bars.  Every  machine  tested  at  800  strokes  per  min.  Built  for  hardest  usage,  famed  for 
dependability.  It’s  a good  buy  even  at  the  old  price.  With  our  plan  it’s  an  opportunity. 


A.  Finer  Typewriter  at  a 
Fair  Price 

The  Oliver  is  backed  by  a $2.- 
000,000  concern  of  national  repu- 
tation for  sincerity  and  fair  deal- 
ing— over  900,000  Olivers  are  in 
use  today — some  of  the  users  are 
U.  S.  Steel  Corporation,  National 
City  Bank  of  New  York,  Ward 
Baking  Co.,  Encyclopedia  Britan- 
nica,  Boston,  Maine  R.  R.,  Otis 
Elevator  Co.,  Curtis  Publishing 
Co.,  Morris  & Co.,  New  York 
Central  Line  and  hosts  of  others. 


Free  Trial — Send  No  Money 

You  have  not  a thing  to  lose.  Send  no  money.  Simply  fill  out  the  coupon  below 
and  mail  it  at  once.  When  the  machine  arrives  try  it  out  as  above.  We  trust  you — we 
know  the  Oliver  will  convince  you.  Avoid  disappointment — order  now  to  secure  imme- 
diate delivery. 

Tl)©  OLIVEI^ 

673  Oliver  Typewriter  Bldg.,  Chicago,  111. 


THE  OLIVER  TYPEWRITER  COMPANY 
6T3  Oliver  Typewriter  Building,  Chicago,  111. 

□ Ship  me  a new  Oliver  Nine  for  five  days’  free  inspection.  If  I keep  it.  I will  pay  §64  at  the 
rate  of  $4  per  month.  The  title  to  remain  in  you  until  fully  paid  for. 

My  shipping  point  is 

Thi.s  does  not  place  me  under  any  obligation  to  buy.  If  I choose  to  return  the  Oliver,  I will  ship 
it  back  at  your  expense  at  the  end  of  five  days. 

□ Do  not  send  a machine  Until  I order  it.  Mail  me  your  book — “The  High  Cost  of  Type- 
\^riters — The  Reason  anj  the  Remedy,”  your  de  luxe  catalog  and  further  information. 

Name 

Street  Address 

City 

Occupation  or  business. 


■N 


Slate. 
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JustYourName  and  Address  Will 
Bring  You  Postpaid  Your  Choice 

of  either  of  iSnVMTTP"** 

these  amazing  mJ  A A A iLfl 

GEM  BARGAINS 

Ladies’ Solitaire 
■‘DYNlTE”Ring 

You  will  be  the  envy  of  all 
your  girl  friends  with  this 
fine  engagement  ring. 
It  is  a very  beautiful  solid 
gold  ‘ filled  ring  with  a first 
quality,  fiery,  brilliant  “DV- 
NITE”  gem  in  special  high- 
pronged  **DYNITE”  set- 
ting. Just  your  name  and 
address  brings  this  won- 
derful ring  to  your  door, 
postage  paid. Give  finger, 
size.  Order  by  No.  D895 
Paypostmanthe  en*7Q 
astonishing  low  v ^ 
bargain  price  of  ^ 

All  thm  Fii-e  and  Brilliancy  of  a 

Flashing  Diamond 

Men’s  Fine 

•DYNITE’Ring 

A truly  wonderfulring  ata 
real  bargain  price.  Solid 
gold-filled  with  first  qual- 
ity, fiery,  brilliant  “DYNITE' 
gem  set  in  special  construction 
^‘DYNITE”  tooth  mounting. 

Very  latest  style.  Just  your 
name  and  address  brings 
this  amazing  value  to  your 
door,  postage  paid.  Give 
finger  size.  Order  by  No. 

man  the  special  9 c / SI 
bargain  price  of 

SEND  NO  MONEY  WITH  YOUR  ORDER 

NO  FUTURE  PAYMENTS 

Don’t  send  a penny  with  your  order.  Order  any  ar- 
ticle shown  here  by  simply  sending  your  name  and 
address  and  number  of  the  articles  you  select.  If  you 
select  a ring,  be  sure  to  send  strip  of  paper  fitting 
around  second  joint  of  finger  for  size.  These  amaz- 
ingly low  bargain  prices  are  all  there  is  to  pay— there 
is  no  long  string  of  future  payments.  Every  article 
shown  here  comes  in  a beautiful  specially  made  case. 

WE  PAY  ALL  POSTAGE 

Every  article  mailed  to  its  customers  by  this  famous 
and  reliable  house  is  sent  with  all  postage  paid.  All 
you  pay  is  the  low  prices  which  are  possible  because 
of  our  great  buying  power  and  the  savings  we  pass 
along  to  our  many  customers.  Satisfaction  guaran- 
teed or  money  back. 

Biggest  Bargain  Ever  Offered 
Movemeul  Woman’s  Bracelet  Watch 


Here  is  the  smartest  bracelet  watch  ever  offered  to 
the  public— and  at  a price  which  will  cause  them  to  go 
like  wildfire.  Get  your  order  in  now.  Genuine  gold 
jeweled  Swiss  cylinder  movement  with  gold  hands  and 
beautiful  white  enameled  dial.  Bezel  around  dial  is 
mother  of  pearl.  Crown  and  center  are  gold  plated. 
Entire  back  of  watch  is  mother  of  pearl,  fine  white 
quality.  Braceletisextension  and  self  adjustingand  is 
solid  gold  filled.  Just  your  name  and  address 
brings  this  beautiful  bracelet  watch.  Order 
by  No.  D219  Pay  postman  bargain  price  of  ^ — 

Men’s  Octagon  Watch  Bargain 

12  size,  octagon, 
open  face,  gold 
plated  case,  ^ain 
polished  with  tri- 
angular bow  and 
jeweled  crown. 
Has  a genuine  7- 
jewel  Swissmove- 
ment,  full  nickel, 
lever  escapement, 
exposed  winding 
wheels,  gold  dial. 
A big  bargain  in  a 
high  grade  Swiss 
watch.  Just  send 
your  name  and  ad- 
dress and  back 
will  come  the 
watch,  postage 
paid.  Order  by 
He.  D2I5.  Pay  post- 
man the 

low  spe-  H>  # J 
cial  price  • 

THE  PEARLS  COMPANY 

Dept,  D.,  Box  826  Chicago,  Illinois 
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1 Astff’osaomy’  f 

By  ISABEL  M,  LEWIS,  M,A.  | 

I (Continued  from  page  1183)  | 

volume,  yet  of  a density  so  small  that  its 
surface  gravity  is  not  more  than  one  hun- 
dredth of  the  value  of  gravity  at  the 
earth’s  surface.  An  object  weighing  two 
hundred  pounds  at  the  earth’s  surface,  and 
two  and  a half  tons  at  the  surface  of  the 
sun,  would  weigh  only  about  two  pounds 
at  the  surface  of  the  star  Betelgeuse, 

Almost  simultaneously  with  the  deter- 
mination of  the  angular  diameter  of  this 
star  at  the  Mt.  Wilson  Observatory  by 
means  of  the  Michelson  interferometer, 
there  appearad  in  an  astronomical  publica- 
tion a paper  upon  “The  Probable  Diam- 
eter of  the  Stars,”  by  Prof.  H.  N.  Rus- 
sell, in  which  the  diameters  of  a number 
of  stars,  including  Betelgeuse,  were  found 
from  determination  of  the  relative  surface 
brightnesses  of  the  various  types  of  stars 
depending  upon  observations  of  the  rela- 
tive amounts  of  red  and  blue  light  in  a 
star’s  spectrum,  or  its  “color  index,” 
which  is  now  known  for  a great  number 
of  stars.  It  is  of  particular  interest  at 
this  time  to  know  that  the  angular  diam- 
eter of  Betelgeuse  determined  by  this 
method,  thirty-one  thousandths  (".031)  of 
a second  of  arc,  agrees  closely  with  the 
value  determined  by  direct  measurement 
with  the  Michelson  interferometer.  Two 
men  attacking  this  problem  of  the  diam- 
eters of  the  stars  by  two  entirely  different 
methods,  one  observational,  the  other  the- 
oretical, obtain  almost  identically  the  same 
value. 

From  these  published  results  of  Russell’s 
investigation,  it  appears,  as  has  been  sus- 
pected for  some  time,  that  the  deep  red 
stars  of  certain  types  are  the  stars  that 
have  the  greatest  diameters. 

In  seeking  out  stars  with  large  angular 
diameters  upon  which  to  test  the  new  in- 
terferometer method,  then,  the  astronomer 
turns  to  the  red  stars,  since  among  them 
he  finds  the  giants  of  the  universe  with 
angular  diameters  exceeding  one  hun- 
dredth of  a second  of  arc.  Airfares,  in 
Scorpio,  the  conspicuous  red  star  visible 
in  the  southern  sky  in  summer  evenings, 
is  another  red  giant  that,  according  to 
Russell’s  computations,  has  an  angular 
diameter  of  nearly  three  hundredths  of  a 
second  and  an  actual  diameter  of  over 
two  hundred  and  fifty  million  miles.  It 
is,  therefore,  a close  rival  of  Betelgeuse  in 
size.  Stars  of  no  mean  size,  tho  far  in- 
ferior to  the  two  just  mentioned,  are 
Aldebaran  and  Arcturus,  familiar  first 
magnitude  stars  which  according  to  the 
computations  have  diameters  of_  twenty 
million  and  twelve  million  miles  re- 
spectively. 

A most  remarkable  star  noted  in  Rus- 
sell’s paper  is  a deep  red,  variable  star, 
known  in  star  catalogues  as  VX  An- 
dromedae.  For  this  star  the  computed  an- 
gular diameter  is  five  hundredths  of  a 
second,  which  is  the  greatest  angular 
diameter  found  for  any  star  in  the  sky. 
Since  this  star  is  not  a near  neighbor  of 
the  solar  system,  such  an  angular  diam- 
eter must  represent  a diameter  for  this 
star  comparable  to  that  of  the  solar  system 
itself.  Of  course  the  values  given  for 
the  diameters  of  the  stars  by  this  method 
are  considered  only  as  rough  estimates, 
but  they  at  least  indicate  that  the  red 
giant  stars  surpass  all  others  in  actual 
size,  and  that  compared  to  them  our  own 
sun  is  a dwarf. 

For  one  of  these  dwarf  stars  whose 
distance  from  the  earth  is  not  great,  a 
density  four  times  that  of  the  sun  and  a 
diameter  of  ci-ly  three  hundred  and  sixty 
thousand  miles  was  found  by  this  method. 

(Continued  on  page  1218) 


Cream 


The  highest  grade  cold 
cream  made  is  Pearl  La 
Sage.  You  note  the  dif- 
ference immediately. 
The  bland,  soothing  in- 
gredients used,  not  only 
cleanse,  but  nourish  the 
skin.  The  beneficial 
effects  of  a face  bath 
each  night  with  Pearl  LaSage  cream  are  re- 
markable and  definite.  You  are  not  left  in 
doubt,  because  your  skin  tells  the  story — of 
new  and  surprisingly  exquisite  texture  and 
softness.  50c  or  75c,  of  your  dealer  or  by  mail. 

A Sample  for  a Name! 

Just  write  us  the  name  of  your  favorite 
dealer  and  we  will  send  'son,  free,  a gen- 
erous sample  of  this  wonderful  cold 
cream.  Write  today. 

PEARL  LA  SAGE.  Znc.  ^ 

■ 432S  Drexel  Blv<Li  Chicagd 


SENT  rocc  TOWEAR 
TO  YOU  rKCCi  IODAYS 


^weparklin?  stone  ten  days  at  our  risk.  All  tbedaz- 

elinff  fireand  briiHance  of  a genuine  diamond.  Mounted  in  solid 
CCMn  Mfl  AinMrVI  ring,  men's  or  women's  style. 
wUlIf  nil  IflUllbl-  Simply  write  today,  etoting style  and 
finger  size  (send  strip  of  paper  just  long  enough  to  meet  over 
second  joint  of  ring  finger),  wnen  ring  arrives  deposit  only 
$4.75  with  postman.  Wear  It  10  days.  We  guarantee  to  refund 
your  depeait  If  you  can  tell  It  from  a genuine  diamond.  If  you 
keep  it  send  $3.00  a month  for  four  months.  Write  today  before 
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BE  A REAL  MAIN! 

LOOK  LIKE  ONE  AND  FEEL 
LIKE  ONE 

Broaden  your  shoulders,  deepen  your 
chest,  enlarge  your  arms,  and  get  a 
development  that  will  attract  atten- 
tion. Fill  yourself  full  of  energy  and 
be  powerful. 

My  New  Book 
“Muscular  Development” 

Will  Explain  How 
This  book  is  illustrated  with  25  full 
page  photographs  of  myself  and  of 
some  of  tlie  world’s  finest  developed 
athletes  I have  trained.  It  will  in- 
terest and  benefit  you  greatly. 

Send  10c  (stamps  or  coin)  for  a copy  NOW,  today, 
while  it  is  on  your  mind. 
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PERFECT  HEARING 

Put  a New  Standard  Theraphone 
Earpiece  on  your  telephone  today  and 
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simple,  yet  marvelous  little  device  fits 
any  instrument.  Is  adjusted  instantly 
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CUP  THAT 
COUPON 


College  or  Home  Study.  State  which. 

Free  Lesson  when  inquiry  is  for  Draftsmanship  or  Plain  Reading. 


At 


Ih^ftsmanship  Home 


The  employer  today  knows  the  value  of  technical  knowledge.  He  surrounds  himself  with  experts 
— not  merely  good  mechanics  but  technically  trained  practical  men.  He  is  ready  and  willing  to 
pay  their  price,  for  he  wants  expert  advice  and  service. 

Get  the  facts  about  the  Chicago  “Tech”  Course  in  Draftsmanship  (or  any  of  the  other  big  paying 
professions  listed  on  the  coupon).  You  can  master  all  these  courses  quickly  by  spare  time  study  at  home.  Draftsmen  earn  bigger 
salaries  than  ever  before,  because  trained  men  are  scarce.  Hundreds  of  big  paying  jobs  waiting  and  not  enough  experts  to  go  around 

Constant  and  Growing  Demand  for  Trained  Draftsmen 


Proficient  men  are  needed  badly  in  the  drafting  departments  of 
big  manufacturers,  architects,  railroads,  electrical  plants,  etc. 
Many  experts  earn  $60  to  $150  weekly. 

This  is  your  big  chance.  See  how  well  qualified  you  are  before 


you  spend  one  penny.  Send  for  the  Free  Test  Lesson  described 
below.  Also  learn  how  and  why  a Chicago  “Tech”  course  will 
make  you  the  man  chosen  from  among  many. 

Clip  and  mail  the  coupon — now. 


Experts  Teach  You  Their  Practical  Methods 


The  Chicago  “Tech”  method  trains  you  under  experts  who 
equip  you  for  important  positions  in  the  shortest  practicable  time. 
You  learn  exactly  the  methods  which  they  use  in  their  own  practical 
work.  They  give  you  the  training  that  ranks  you  with  draftsmen 
of  long  experience — that  is  required  of  men  who  aim  to  hold 
executive  positions.  Why  be  content  just  to  take  orders  when 


you  have  it  in  you  to  Give  orders,  once  your 
training  gives  you  the  confidence  to  assume 
charge  of  the  men  who  do  the  actual  work? 
The  practical  knowledge  you  get  from 
Chicago  “Tech”  experts  fits  you  to 
step  right  out  and  earn  a big  salary. 


Choice  of  18  Courses  that  Will  Increase  Your  Salary 


There  is  no  better  way  to  spend  your  leisure  hours  than  in  fitting 
yourself  for  the  big  jobs  above  you.  If  you  want  to  master  quickly 
any  other  technical  study,  make  your  choice  from  the  wide  range 
of  big  paying  professions  listed  on  the  coupon.  If  you  cannot  come 
to  the  College,  you  will  get  the  same  course — the  same  thorough 
individual  instruction  from  the  same  experts  by  mail.  It  does  not 
matter  where  you  live.  Your  lessons  are  directed  and  every  exercise 
read  and  corrected  by  experts  who  make  every  point  clear.  You 
progress  as  quickly  as  your  lessons  show  that  you  have  mastered 
their  subjects.  With  the  practical  knowledge  you  have  -gained 
from  a Chicago  “Tech”  course,  an  employer  need  not  take  long  to 


decide.  You  will  be  the  man  chosen — 
the  man  pushed  ahead — because  you 
will  not  only  know  how  to  do  things  but 
why  they  should  be  done.  And  no  matter 
which  course  you  decide  on,  you  learn 
just  the  things  you  need  know  from 
practical  men  who  give  you  the  benefit 
of  their  long  training.  They  fit  you  to 
start  at  a good  salary  and  to  win  rapid 
promotion. 


Act  Today 


Decide  right  now — get  the  facts.  Find  out  how  hundreds  of  ambitious  men 
have  prepared  themselves  for  high  positions  merely  by  using  their  spare  time  for 
study.  This  information  costs  you  nothing.  Just  put  X in  the  square  on  coupon  opposite  the  course  you 
want  to  know  about.  Then  clip,  sign  and  mail  the  coupon  today. 


Chicago  Technical  College 


345  Chicago  “Tech”  Bldg. 
Chicago,  Illinois 


Send 
for 

Shows  you  how  well  quali- 
fied you  are  for  draftsman- 
ship. Other  schools  ask  you 
to  enroll  and  send  money 
first.  We  send  the  free  lesson 
first.  Read  it — practice  the 
exercises — no  obligation.  De- 
cide for  yourself  whether  you 
want  to  take  the  course  or 
not. 

FREE  OUTFIT 

With  our  home  study  course 
is  included  a complete  set  of 
high-grade  instruments,  draw- 
ing board.  T-square,  etc. 
Same  as  leading  draftsmen 
use.  Credit  given  if  you  al- 
ready have  an  outfit. 


CUP  THE 
COUPON  NOW 
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TWO  YEAUS 


You  Want  to  Earn 
Big  Money! 

And  you  vrill  not  be  satisfied  unless 
you  earn  steady  promotion.  But  are 
you  prepared  for  the  job  ahead  of 
you?  Do  you  measure  up  to  the 
standard  that  insures  success?  For 
a more  responsible  position  a fairly 
good  education  is  necessary.  To  write 
a sensible  business  letter,  to  prepare 
estimates,  to  figure  cost  and  to  com- 
pute interest,  you  must  have  a certain 
amount  of  preparation.  All  this  you 
must  be  able  to  do  before  you  will 
earn  promotion. 

Many  business  houses  hire  no  men 
whose  general  knowledge  is  not  equal  to  a 
high  school  course.  Why?  Because  big 
business  refuses  to  burden  itself  with  men 
who  are  barred  from  promotion  by  the  lack 
of  elementary  education. 

Can  You  Qualify  for 
a Better  Position? 

We  have  a plan  whereby  you  can.  We 
can  give  you  a complete  but  simplified  high 
school  course  in  two  years,  giving  you  all 
the  essentials  that  form  the  foundation  of 
practical  business.  It  will  prepare  you  to 
hold  your  own  where  competition  is  keen 
and  exacting.  Donotdoubt  your  ability,  but 
make  up  your  mind  to  it  and  you  will  soon 
have  the  requirements  that  will  bring  you 
success  and  big  money.  YOU  CAN  DO  IT. 

Let  us  show  you  how  to  get  on  the 
road  to  success.  It  will  not  cost  you  a single 
working  hour.  We  are  so  sure  of  being  able 
to  help  you  that  we  will  cheerfully  return  to 
you,  at  the  end  of  ten  lessons,  every  cent 
you  sent  us  if  you  are  not  absolutely  satisfied. 
What  fairer  offer  can  we  make  you?  Write 
today.  It  costs  you  nothing  but  a stamp. 


AMERICAN  SCHOOL 

Dept.  H-326,  Drexel  Ave.  &.  58th  St.,  Chicago 


a^merican  School 


0«pt.  H-326pChlcago.llI. 

Explain  how  I can  qualify  for  position  checked: 


..,.Architect95,000tol5,000 
^....Building  Contractor 

$5,000  to  $10,000 
.....Aatomobile  Engineer 
•4.000  to  $10,000 
....Aatomobile  Repairman 
$2,600  to  $4,000 
.....Civil  Engineer 

$5,000  to  $15,000 
.....Structural  Engineer 

$4,000  to  $10,000 

Businesa  Manager 

$6,000  to  •15,000 
Certified  Public  Ac- 
countant $7,000  to  $15,000 

Accountant  & Auditor 

$2,600  to  $7,000 

• Draftsman  & Designer 

$2,600  to  $4,000 

Electrical  Engineer 

$4,000  to  $10,000 

General  Education 

In  one  year 


Lawyer  $5,000  to  $15,000  # 

Mechanical  Engineer  A 

•4,000  to  $10.000§ 

Shop  Superintendent  A 

•3,000  to  $7,000  A 

Employment  Manager  I 

$4,000  to  $10,000  J 

Steam  Engineer  ? 

$2,000  to  $4,000  fl 

Foreman’s  Course  P 

$2,000  to  $4,000  • 

Sanitary  Engineer  a 

$2,000  to  $5,000  ■ 

Telephone  Engineer  " 

$2,c:0  to$6,000'# 

Telegraph  Engineer  ft 

$2,500  to  $5.0001 

High  School  Graduate  ^ 

In  two  years  • 

Fire  Insurance  Expert  ft 

$3,000  to  $10,000  ■ 


^yName... Address /a 
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What  extremes,  then,  exist  among  the 
stars  of  the  universe ! On  one  hand,  there 
is  the  giant  red  Betelgeuse  of  nebulous 
density,  and  on  the  other  the  red  dwarf 
of  a density  as  great  as  our  own  planet 
earth,  shining  as  a tiny  sun,  with  a diam- 
eter less  than  half  of  the  sun,  and  re- 
sembling in  some  respects  a huge  planet 
more  than  a sun.  Surface  gravity  on  this 
star  is  one  and  two-thirds  that  of  our 
own  sun  and  about  forty-six  times  the 
surface  gravity  of  the  earth.  An  object 
that  weighs  two  hundred  pounds  on  the 
earth,  about  two  pounds  on  Betelgeuse, 
and  two  and  a half  tons  on  the  sun, 
would  weigh  over  four  tons  on  this  dwarf 
sun. 

Sirius,  the  most  brilliant  star  in  the 
sky,  belonging  to  the  class  of  extremely 
hot,  white,  hydrogen  stars,  has,  according 
to  Russell,  an  angular  diameter  of  only 
seven  thousandths  of  a second  of  arc, 
which  at  its  distance  from  the  earth  of 
only  eight  and  four-tenths  light  years, 
corresponds  to  an  actual  diameter  of  only 
one  and  a half  million  miles. 

Rigel,  the  brilliant  bluish-white  helium 
star  diagonally  opposite  Betelgeuse  in  the 
constellation  of  Orion,  considered  by  some 
to  be  a super-giant  of  the  universe,  has  a 
diameter  of  forty  million  miles  if  we  ac- 
cept the  latest  determination  of  its  dis- 
tance, which  places  it  six  hundred  and 
fifty  light  years  away.  It  is,  therefore,  far 
inferior  in  actual  size  to  the  red  giants, 
Betelgeuse  and  Antares,  tho  it  is  a much 
denser  and  hotter  body  than  these  huge 
suns. 

It  appears  now  as  if  the  diameters  of 
these  brilliant  and  tremendously  hot  white 
stars  are  on  the  average  only  one-tenth  as 
great  as  the  diameters  of  the  red  giants, 
and  therefore  that  they  are  only  one- 
thousandth  as  large.  Enormous  as  the 
brilliant  Rigel  is  in  comparison  to  the 
sun  (it  would  take  one  hundred  and 
twenty-five  thousand  suns  the  size  of  ours 
to  equal  Rigel  in  size)  compared  to  Betel- 
geuse it  is  quite  an  insignificant  body,  for 
over  four  hundred  such  stars  as  Rigel 
would  be  needed  to  make  up  the  mighty 
bulk  of  Betelgeuse. 


I M©vl®  i 
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the  repair  has  been  made,  so  all  the  films 
will  always  run  absolutely  in  step.  There 
is  no  technical  difficulty  in  doing  this 
stunt,  and  it  will  be  understood  that  in- 
asmuch as  the  projectors  are  “behind”  the 
screen,  the  films  must  be  reversed  or 
turned  over,  as  otherwise  the  lettering, 
for  instance,  will  read  backwards  as  in  a 
mirror.  For  this  reason  no  special  film 
is  needed  for  a scheme  of  this  kind. 

After  the  screen  and  projecting  arrange- 
ment has  been  lowered,  a revolving 
stage,  which  the  writer  proposes,  is  un- 
masked as  shown  in  our  right-hand  illus- 
tration. The  space  that  was  occupied  by  the 
projectors  now  is  occupied  by  the  raised 
platform  on  which  an  orchestra  with  the 
conductor  is  placed.  Of  course,  this  stage 
does  not  revolve  very  fast  when  the  or- 
chestra is  sitting  upon  it;  with  just  speed 
enough  to  make  it  interesting.  The  idea 
of  the  revolving  stage  is  that  the  audience 
may  see  the  conductor  from  all  angles, 
(Continued  on  page  1220) 


You  Can  KNOW 

all  about  AUTOS, 

TRACTORS,  AEROPLANES, 
STARTING  and  LIGHTING 
SYSTEMS,  STORAGE  BAT- 
TERIES, VULCANIZING,  etc. 


Valuable  Book  FREE 

**How  to  Succeed  in  the  Automobile, 
Tractor  and  Aeroplane  Business,*'  gives 
much  new  and  very  useful  iaformatiOD; 
also  tells  all  about  the  many  splendid 
advantages  and  practical  training  tou  can 
get  at  tbiscollege  in  a few  weeks.  Tear 
this  out  and  write  for  a copy,  FREE,  todays 


GREER  COLLEGE 

OF  AUTOMOTIVE  ENGINEERING 

Dept.l^  1519  S.  Wabash  Ave. 

CHICAGO 


A Valuable  Book 


FREE 


BRINGS 

BIG 

PAY 


Do  you  want  to  Increase  your  In- 
come by  home  study  in  your  spare 
time?  Our  new  catalog  of  home  self- 
helps  will  show  you  how.  No  mat- 
ter what  your  line  of  work,  you  will 
find  in  our  FREE  CATALOG  of  self-help  books  many 
valuable  suggestions  as  to  how  you  can  easily  In- 
crease your  income.  Especially  valuable  to  all  Inter- 
ested in  Electricity,  the  Automobile,  Machine 
Shop,  Carpentry,  Painting,  Farm  Mechanics 
and  Machinery,  Gas  and  Steam  Engineering, 
Railroading  or  Modern  Languages. 

Sent  ABSOLUTELY  FREE.  A postal  will  bring 
It.  Send  for  your  copy  now. 

Frederick  J.  Drake  & Co. 

1009  Michigan  Ave*  Chicago 


Free  Book 

Containing  complete 
Btory  of  the  origin 
and  history  of  that 
wonderful  instru- 
ment^tbe 


SAXOPHONE 


EasytoPlay 

^fasyfoPay 


This  book  tells  you  when  to  ose 
Saxophone — singly,  in  quartettes, 
in  sextettes,  or  inregular  band;  how 
to  transpose  cello  parts  in  orchestra 
and  many  other  things  you  would 
like  to  know. 


cao  double  your  income,  your  pleasure,  and  your 
popularity.  Easy  to  pay  by  our  easy  payment  plan. 

MAKES  AN  IDEAL  PRESENT 


loiD?  ID  irue-ione  oana  ana  orcnescra  inatrumenca. 
RITF^PMFP  band  INSTRUMENT  cq. 

604  Boescher Block, Elkhart.Ind. 


Freeto%itersl 

A WONDERFUL  BOOK— read  about  it  I 
Tells  how  easily  Stories  and  Plays  are  con- 
■ ceived,  written,  perfected,  sold.  How  many 
who  don’t  DREAM  they  can  write,  suddenly 
find  it  out.  How  the  Scenario  Kings  and  the 
Story  Queens  live  and  work.  How  bright  men 
and  women,  without  any  special  experience, 
learn  to  their  own  amazement  that  their  sim- 
plest Ideas  may  furnish  brilliant  plots  for  Plays 
• and  Stories.  How  one’s  own  Imagination  may 
provide  an  endless  gold-mine  of  Ideas  that 
; bring  Happy  Success  and  Handsome  Cash 
. Royalties.  How  new  -writers  get  their  names 
j into  print.  How  to  tell  if  you  ARE  a writer. 
i How  to  develop  your  “story  fancy,”  weave 
clever  word-pictures  and  unique,  thrilling, 
realistic  plots.  How  your  friends  may  he  yourivorst  judges.  How- 
to avoid  discouragement  and  the  pitfalls  of  Failure.  How  to  winf 
This  surprising  book  is  absolutely  free.  No  charge.  No  obliga- 
tion. Your  copy  is  waiting  for  you.  Write  forit  now.  Justaddress 

AUTHORS’  PRESS,  Dept.  187,  AUBURN,  NEW  YORK 


lEARHQjGlHEERING 


Electrical  and  Mechanical  Engineers  receive  fab- 
ulous salaries.  Thousands  wanted.  We  give  you 
thorough  personal  training  from  3 mos.  to  2 
yrs..  under  expert  instructors.  NOT  A TRADE 
SCHOOL  but  a PRACTICAL-TECHNICAL  COL- 
LEGE teaching  electricity,  steam,  gas,  auto-tractor, 
armature  winding,  drafting.  Extensive  laboratory 
and  shop  equipment,  DEGREES  AWARDED. 

Day  and  night  nea.sions:  enroll  any  time.  Write  for  free  catalogue, 
Earn-while-vou-lonrn  plan. 

FINLAY  ENGINEERING  COLLEGE 
1003  Indiana  Ave.  Kansas  City,  M . 
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A few  weeks 
of  M.  S.  A.  S.  fac- 
tory outlined  training 
has  put  thousands  of  men  into 
big  money  jobs  or  started  them  in 
business  for  themselves.  It  can  do  the  same 
for  you.  Previous  experience  is  not  necessary. 
At  the  M.  S.  A.  S.  you  learn  automobiles  and  tractors 
from  A to  Z.  You  learn  the  way  the  men  who  built  the  ma- 
chines say  you  should  learn.  The  leading  manufacturerSj  their 
engineers  and  service  managers  know  their  business,  and  they  en- 
dorse our  methods.  Our  courses  were  planned  and  are  given  as  outlined 
by  these  leaders  of  the  industry. 

Unlimited  Opportunities 

The  big  rush  of  repair  and  service  work  is  on;  there  is  no  limit  to  the  opportunities  for 
trained  men.  You  can  start  a garage,  repair  shop  or  service  station  of  your  own.  Pro- 
duction is  again  increasing  and  trained  men  are  moving  forward.  Trained  men  are  needed  to 
operate,  repair  and  sell  tractors  and  automotive  equipment  used  on  the  farm.  Experts  are 
needed  to  install  and  do  service  work  on  lighting  systems.  Salesmen  who  understand  mecjhanics 
and  electrics  are  winning  big  success.  More  brazing  and  welding  shops,  more  tire  repair  shops  are 
needed.  There  is  no  other  line  of  business  where  a man  can  go  out  and  do  what  our  graduates  do  in  such 
a short  time.  Many  of  our  graduates  who  had  no  experience  before  training  now 

Make  $500  to  $1000  a Month 


H.  A.  BRADLEY  was 

working  for  $12  00  a 
week.  Says  he  didn't 
know  a carburetor  from 
a magneto.  He  trained 
at  the  M.  S.  A.  S.  and 
now  has  a garage  busi- 
ness of  his  own  in 
Cleveland,  paying  a irrofit 
of  over  $500  a month. 


J.  S.  STECKLE.  of 

Coplay,  Pa.,  was  work- 
ing for  small  pay.  He 
trained  at  the  M.  S. 
A.  S..  increased  his  in- 
come to  $100  a week. 
Mr.  Steckle  also  made 
a good  record  in  the 
airay,  due  to  M.  S. 
A.  S.  training. 


ELDRIDGE  BROOKS. 

of  Meadville.  Pa.,  is 
just  18  years  old  and 
has  a garage  business 
of  his  own  with  sales 
agency  for  Oakland  and 
Nash  cars.  This  is  a 
splendid  record  for  a 
young  man  just  18. 


OSCAR  PETERSON,  of 

T)enmark,  came  to  the 
U.  S.  A.  to  learn  the 
auto  business.  M.  S. 
A.  S.  training  has  done 
much  for  liim.  He  has 
a thriving  business  of 
his  own  in  Denmark 
and  says  he  owes  his 
success  entirely  to  M.  S. 
A.  S.  training. 


C.  F.  SWANSON,  of 

Sioux  City.  la.  Before 
training  at  the  M.  S. 
A.  S.,  Mr.  Swanson 
was  working  by  the  day. 
He  now  has  a business 
of  his  own  and  makes 
over  $500  a month.  He 
attributes  his  success 
absolutely  to  M.  S.  A.  S. 
training. 


CHAS.  CHAfWBERS.  of 

Oakton,  Ky  , is  farm- 
ing 3.000  acres  of  land. 
Says  he  would  find  it 
impossible  to  farm  with- 
out tractors  and  other 
motor  equipment  and 
that  his  M.  S.  A.  S. 
training  saves  him  many 
hundreds  of  dollars 
each  season. 


This  is  20  - year  - old 
BEN  KOEHLER, M.S. 
A.  S.  graduate,  at 
Pulaski,  Wis.  He  has 
done  $93,810  worth  of 
business  with  $10,000 
profits  in  six  months. 


Leading  Manufacturers  Say 

Train  at  the  M.  S.  A.  S. — the  manufacturers  know  from  experience  that  M.  S.  A.  S. 
trained  men  know  their  business.  In  fact  many  of  the  leading  manufacturers,  their  ser- 
vice managers,  engineers  and  officials  assisted  in  outlining  M.  S.  A.  S.  courses.  They  know 
M.  S.  A.  S.  courses  are  right.  They  recommend  M.  S.  A.  S.  training  because  of  its  factory 
outlined  system.  Nowhere  else  can  this  factory  outlined,  factory  endorsed  course  be  found. 
Therefore,  get  your  training  as  recommended  by  leaders  of  the  industry. 


Now  Is  The  Time  To 
Start 


This  is  the  very  best  time  to  get  your 
training.  All  the  latest  automobiles  and 
tractors  are  now  in  our  equipment.  Hun- 
dreds of  men  are  coming  every  week  from  all  parts  of  the 
country  and  are  going  back  in  ten  weeks  with  a training 
that  will  enable  them  to  get  the  best  job  and  to  start  businesses 
for  themselves. 

There  is  nothing  ahead  but  success  for  the  man  with  an  M.  S 
A.  S.  training  and  an  ambition  to  get  ahead.  If  you  have 
this  ambition,  write  today  for  our  free  124-page  cata- 
log and  information  on  the  auto  industry.  Or,  better 
still,  take  the  first  train  to  Detroit,  look  over  the 


Showing  individual  work  on  motor  -»/r  r'.  a rx  i ui  i • i 

in  M.  s.  A.  s.  block  test  M.  S.  A.  S.  and  then  decide. 

MICHIGAN  STATE  AUTO  SCHOOL 

“The  Detroit  Auto  School”  Endorsed  by  all  Leading  Automotive  Manufacturers 

663  Auto  Building,  3729  Woodward  Avenue 

DETROIT,  MICHIGAN,  U.  S.  A. 
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Do  YOU  want  to 
be  a good  Boxer? 

DO  you  want  to  be  able  to  put  the  gloves  on 
with  any  of  your  pals,  and  more  than  hold 
your  own  ? Do  you  want  to  be  able  to 
defend  yourself  if  attacked?  Do  you  want  to  be 
able  to  use  the  blows  and  guards  developed  by 
the  top-notchers  of  the  ring — the  Benny  Leonard 
Triple  Blow,  the  Jack  Dempsey  Triple,  the  Fitz- 
simmons Shift,  the  Mike  Donovan  Leverage 
Guard,  etc.  ? In  short,  do  you  want  to  become 
a very  good  boxer  in  a very  short  time,  and  at 
very  little  cost? 

Marshall  Stillman’s  Shortcut  Course  teaches 
boxing,  jiu-jitsu  and  wrestling  in  an  entirely  new 
way.  He  starts  with  movements  you’re  already 
familiar  with,  such  as  holding  out  your  hand  for 
a coin,  the  breast  stroke  in  swimming,  etc.,  and 
quickly  leads  you  into  striking  scientific  blows, 
ducking,  feinting,  side-stepping,  etc.,  like  a pro- 
fessional. When  you’ve  mastered  the  funda- 
mentals, you’re  taught  shadow  boxing,  to  develop 
your  speed. 

Then  you’re  taught  every  good  blow  and  guard 
used  in  the  ring  ; when  to  land  the  blow  ; where 
to  land  it ; and  how  to  guard  against  your  oppo- 
nent’s counter. 

To  complete  your  training  in  self-defense, 
you’re  taught  14  wrestling  and  15  jiu-jitsu  holds, 
including  such  tricks  as  breaking  the  strangle 
hold,  waist  holds,  etc.,  of  stronger  men. 

And  there’s  a History  of  69  Great  Boxers,  with 
their  pictures.  There  are  246  illustrations  in  the 
entire  course. 

Send  No  Money 

We  send  the  entire  course  on  approval.  If  you 
decide  to  keep  it  you  send  us  $5  in  complete 
payment  on  the  15th  of  the  following  month. 
Otherwise  you  return  the  course,  and  no  ques- 
tions asked.  You’re  taking  no  risk,  so  mail  the 
coupon  now  to  The  Marshall  Stillman  Associa- 
tion, Suite  E-203,  461  Fourth  Avenue,  New  York. 

- - - - FREE  APPROVAL  COUPON 

MARSHALL  STILLMAN  ASSOCIATION, 

Suite  E-203,  461  Fourth  Avenue.  New  York. 
You  may  send  me  your  complete  course  in  Boxing  aiid 
Self-Defense,  including  extra  instruction  described  above. 
I give  you  my  pledge  that  you  may  feel  safe  in  trusting 
me  as  agreed,  and  that  I will  pay  $5  ($6  in  Canada.  $7 
in  other  countries)  for  the  course  on  the  15th  of  next 
month,  or  return  it  in  10  days  after  I receive  it. 

Name 

Address 


Make  Your  Own 
Selenium  Cells 

Complete  Selenium  Cell  Outfit 

Just  the  Thing  for  the  Experimenter 

A complete  selenium  cell  outfit  shipped  in  metal 
carton,  including  fully  illustrated  book  on 
Selenium  cells  entitled.  "Selenium  Cells  and  How 
They  Are  Made."  by  Samuel  Wein  (the  only  hook 
of  its  kind  on  the  market),  together  with  a piece 
of  selenium,  a slate  slab  and  sufficient  wire  to 
make  a selenium  cell. 

This  book  contains  a very  valued  analysis  of 
selenium,  giving  sudi  information  as  to  its  dis- 
covery. Us  source  and  manufacture  for  commercial 
uses,  its  chemical  characteristics  and  an  instruc- 
tive talk  on  the  various  cells  in  which  it  is  used. 
Intelligently  written  in  very  plain  language. 

Only  a limited  supply  of  these  books  on  hand. 

$000  COMPLETE 
Postage  Prepaid 

Order  today 

The  Steen  - Bleyer 
Chemical  Company 

lO'*  1807  Candler  Building 

\\  220  West  42nd  Street 

New  York  City 
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which  is  not  possibie  at  the  present  time 
where  a conductor  aiways  turns  his  back 
to  the  audience ; this  is  often  commented 
upon.  Such  a revoiving  stage,  if  neces- 
sary, can  be  used  for  many  different  sub- 
I jects  and  various  ideas  suggest  themseives 
I immediateiy.  By  revoiving  the  stage  at  a 
greater  speed,  trick  bicycie  performers  or 
' roiier  skate  performers  wiii  be  abie  to 
give  some  new  thrills  to  the  audience. 
A ballet  performed  by  dancers  will  also 
present  various  new  aspects  on  a revolv- 
ing stage,  as  can  be  readily  imagined. 

Violin  or  piano  performers  may  play 
readily  on  a revolving  stage  of  this  kind, 
and  thus  everyone  in  the  audience  will  be 
able  to  watch  the  performer,  not  only  by 
viewing  his  back  but  by  seeing  his  face 
as  well  at  times. 

As  a theater  of  this  kind  is  rather  large, 
the  sounds  naturally  would  be  weak  at 
the  rear  of  the  house,  and  for  this  reason 
the  well-known  electromagnetic  loud- 
talkers  are  used  thruout  the  audiences  as 
shown.  Thus,  anything  going  on  on  the 
stage,  such  as  music  or  talk,  etc.,  will  be 
heard  loudly  at  any  part  of  the  audi- 
torium. 
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I (Continued  from  page  1197)  = 

anism.  To  be  certain  that  all  pictures 
which  are  placed  in  such  a large  frame 
have  good  contact,  a vacuum  pump  is  con- 
nected by  a flexible  hose  with  a rubber 
blanket.  This  air  pump  sucks  out  the  air 
which  is  between  the  form  and  blanket. 
In  this  way  it  guarantees  good  contact 
between  the  picture  form  and  carbon  paper. 
Powerful  arc  lights  are  turned  on  and 
given  a certain  length  of  time  exposure, 
which  operation  is  also  called  printing. 
Fig.  3.  The  carbon  tissue  with  the 
printed  pictures  on  it,  is  now  put  in  an- 
other vacuum  printing  frame  and  placed 
on  top  of  an  engraved  glass  screen  of 
from  150  to  175  lines  to  the  inch,  and 
given  a second  exposure.  The  tissue, 
which  is  really  a paper,  resembling 
“Solio”  photo  print  stock,  is  now  ready 
to  be  transferred  to  the  copper  cylinder. 

The  cylinders  can  be  solid  copper  rolls 
or,  better,  hollow  copper  cylinders,  slightly 
tapered  on  the  inside  so  that  they  can 
be  forced  on  a mandrel.  Some  are  steel 
tubes  on  which  a shell  of  copper  has  been 
deposited  by  electrolysis.  Fig.  4.  These 
rolls  are  polished  and  turned  absolutely 
true  in  a lathe  before  they  reach  the  car- 
bon transfer  room.  See  Fig.  5, 

Transferring  Picture  to  Copper 
Cylinder 

To  transfer  the  printed  carbon  tissue 
to  the  cupper  cylinder,  it  is  soaked  in  a 
solution  of  alcohol  and  water.  When  the 
tissue  begins  to  flatten,  it  is  quickly  lifted 
out  of  the  solution,  adjusted  to  the  posi- 
tion indicated  by  pencil  marks  which  have 
been  drawn  on  the  cylinders  and  squee- 
geed securely  to  it.  All  the  water  possible 
is  prest  out  and  all  surplus  moisture  is 
wiped  from  the  hack  with  a soft  cloth. 

(Continued  on  page  1222) 


We  are  offering 
/////y  wonderful  values 
in  Diamond 
Rings,  in  all 
- the  popular 
rr — ^ mountings* 

‘ ^ plain  and  fan* 
cy  engraved, 
special  at  $85,  $100, 

$125,  $150.  $175, 

$200.  and  up.  EVERY  AR- 
TICLE IN  OUR  CATALOG  is 
priced  unusually  low.  What- 
ever you  select  will  be  sent 
prepaid  by  us.  You  see  and 
examine  the  article  right 
in  your  own  hands.  If  sat- 
isfied, pay  one-fifth  of  pur- 
chase price  and  keep  it.  bal- 
ance divided  into  eight  equal 
amounts,  payable  monthly. 
WATCHES,  Guaranteed  25  years,  on  terms  as  low 
as  $2.50  a month.  LIBERTY  BONDS  ACCEPTED. 

The  National  Crodit  Jewelers 

* Dept.  L-SS  108  N.  state  St> 

I BROSftCO.  fnea  STOR^'lNtEMING  c'lTICS 


Order  Your  Scientific  and 
Technical  Books  iVou;. 

They  are  difficult  to  obtain  and  prices 
are  constantly  increasing.  We  will 
quote  present  price  on  any  book  of 
this  nature  and  the  price  will  hold 
unless  the  publisher  . should  increase 
his  price  in  the  interim. 

Write  for  our  96-page  catalogue — the  most 
complete  scientific  and  practical  catalogxie 
now  issued.  In  addition,  our  1920-1921  list 
will  be  sent  you,  and  the  prices  in  this  list 
will  hold  good  in  possibly  80  per  cent,  of 
cases ; but  you  will  be  notified  of  any 
change  before  filling  order. 

There  will  be  no  obligation  in  requesting 
catalogue,  for  we  want  you  to  know  our 
Book  Department.  Write  today.  You’ll 
find  it  valuable  for  suggesting  books  you 
need. 

SCIENTIFIC  AMERICAN 
PUBLISHING  COMPANY 

Room  655,  Woolworth  Bldg.,  New  York  City 
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Perforated 
Coupon  Pages 

ROBINSON  REMINDER 

Tear  Out  When  Attended  To 

Each  memo  a perforated  coupon,,  which  when  attended  to,  is 
torn  out.  Leaving  Live  Notes  Only.  Nosearching  thru  obsolete 
notes.  Everything  ready  for  instant  reference.  Pocket  in  cover. 

Size  B Size  A 

Reminder  with  extra  filler 

Black  Leather 
Cross  Grain  Leather 
India  Calf 
Cowhide 

Genuine  Morocco 
Imitation  Leather  . 

Cloth  (without  extra  filler) 

Ladies*  Shopping  Reminder 
With  Pencil  and  Extra  Filler 

Black  Leather 

Patent  Leather  or  Cross  Grain 
Morocco,  Cowhide  or  India  Calf  . ...... 

Extra  Fillers — rer  dozen:  Size  B_,  76c;  Size  A,  $1:  Size  L,  70c. 
Gold  name  on  cover  26c  extra.  Prices  changed  without  notice. 
If  not  at  your  stationer’s,  order  from  us.  (Stationers  write.) 

Robinson  Mfg.  Co.t  131  Elm  St»,  Westfield,  Mass. 
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Make  Your  Own  Machine 
For  Telegraphing  Pictures 

Something  never  offered  before — 
secret,  blue  print  and  complete 
instructions  for  most  marvelous 
invention  of  the  age.  Machines 
easily  and  inexpensively  made  from 
material  and  sinqile  articles  al- 
ready in  the  hands  of  every  experi- 
menter, Will  transmit  pictures, 
maps,  drawings  and  handwriting. 

This  picture  transmitted  on  set  of 
these  machines.  Only  $2.  Send 
today. 

L.  i.  LEI8HMAN  CO. 

Dept.  T Ogden,  Utah 
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PRICE 

REDUCED 

Down  goes  the  price  on  these 
famous  Books.  We  have 
induced  our  printers  and 
binders  to  cut  the  price  they 
charge  us.  We  pass  this  sav* 
ing  on  to  our  customers* 

Mail  Coupon  Now 

For  FREE  TRIAL 


FREE  Examination  Coupon 


I American  Technical  Society*  Dept.  A-253  Chicago  | 

I Please  send  me  the  6-volume  set  of  Automobile  Engineering  for  7 days*  examination.  | 
shipping  charges  collect.  If  1 decide  to  buy,  I will  send  $2.80  within  7 days  and  the  bal-  | 

Iance  at  $3  a month  until  the  $24.5Uhas  been  paid.  Then  you  send  me  a receipt  showing  ■ 
that  the  $30  set  of  books  and  the  $12  Consulting  Membership  are  mine  and  fully  paid  fofi  I 
If  1 think  1 can  get  along  without  the  books  after  7 days’  trial,  I will  notify  you  to  send  ■ 
I for  them  at  your  expense.  iPlease  fill  out  aJl  lines. ^ | 

I Name | 

■ City state | 

I ■ 


TakeYnir  Choice 
These 

Thousands  of  men  Uke  you  are  wanted  to  fill  these  big-paying  jobs  in  the 

automobile  engineering  field.  Thousands  of  places  are  open,  too,  for  chauffeurs  and  garage 
managers.  It’s  easy  to  get  one  of  these  good  jobs  and  to  prepare  yourself  to  hold  it.  You  don’t 
have  to  go  to  school.  You  don’t  have  to  serve  an  apprenticeship.  Spare  time  only  is  needed.  'These 
great  automobile  books  will  teach  you  everything  you  need  to  know.  Fifteen  of  the  greatest  engineers 
and  experts  in  the  business  wrote  them  in  simple  language  that  anybody  can  understand. 

AufoBo<^ 

6 Volumes' Shipped  Free 

Just  off  the  press — the  1920  model — an  up-to-the-minute  six-volume 
library  on  Automobile  Engineering,  covering  the  construction,  care  and 
repair  of  pleasure  cars,  motor  trucks  and  motorcycles.  Packed  full  of 
advance  information  on  Lighting  Systems,  Garage  Design  and  Equip- 
ment, Welding  and  other  repair  methods.  Contains  everything  that  a 
mechanic  or  an  engineer  or  a motorcyclist  or  the  owner  or  prospective 
owner  of  a motor  car  ought  to  know.  Anybody  can  understand  them. 

Tastefully  bound  in  American  Morocco,  flexible  covers,  gold  stamped, 

2650  pages  and  2300  illustrations,  tables,  blueprints  and  explanatory 
diagrams.  A library  that  cost  thousands  of  dollars  to  compile  but  that  comes  to  you 
free  for  7 days’  examination.  Over  50,000  sets  of  previous  editions  have  been  sold. 

Only  lOc  a Day! 

Not  a cent  to  pay  in  advance.  First  you  see  the  books  in  you  own  home  or  shop.  Just  mail 
coupon  and  pay  express  charges  when  books  arrive.  You  can  read  them  and  study 
them  for  seven  whole  days  before  you  decide  whether  you  want  to  keep  them  or 
not.  If  you  like  the  books,  send  only  $2.80  in  7 days  and  $3  a month  until  the 
special  introductory  price  of  $24.80  has  been  paid.  (Regular  Price  $30.)  Along 
with  the  set  goes  a year’s  consulting  membership  in  the  American  Technical 
Society.  (Regular  price  $12.)  This  part  of  our  offer  will  be  withdrawn  when 
the  membership  is  filled.  Mail  the  coupon  without  delay. 

Don’t  Send  Money  Now! 

Don’t  take  our  word  for  it.  See  the  books  without  cost.  Here  is  a 
chance  for  you  to  get  a real  man’s  job  with  a man’s  size  pay.  Don’t 
waste  a minute  in  sending  the  coupon.  Put  the  coupon  in  the  mails 
today.  Send  no  money — just  the  coupon! 

American  Technical  l^ciety.  Dept.  A-253  Chicago,  111. 


Partial  Contents 

Automobile  Motors;  Weld- 
ing; Motor  Construction 
and  Repair;  Carburetors 
and  Settings;  Valves,  Cool- 
ing; Lubrication;  Fly- 
Wheels;  Clutch;  Transmis- 
sion; Final  Drive;  Steering 
Frames;  Tires;  Vulcaniz- 
ing; Ignition;  Starting  and 
Lighting  Systems;  Shop 
Kinks;  Commercial  Ga- 
rage; Design  and  Equip- 
ment; Electrics;  Storage 
Batteries;  Care  and  Repair 
of  Motorcycles;  Commer- 
cial Trucks;  Gas  Tractors. 
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Big  Money  for  Boys ! 


Learn 

ELECTRICITY 


There  is  a wonderful  opportunity  right  now 
for  boys  who  like  electricity.  Boys  who  are 
ambitious  and  will  train  themselves  in  spare 
time  can  step  into  good  positions  and  get  ex- 
perience that  will  give  them  a real  start  toward 
success  in  life.  Good  salaries  are  offered  with 
rapid  promotion. 

For  29  years  the  International  Correspondence 
Schools  have  been  training  boys  for  success  in 
electricity  and  over  200  other  subjects.  They 
will  help  you  prepare  right  at  home  for  a posi- 
tion in  the  line  of  electrical  work  you  like  best 
— or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work 
you  like  best  in  the  coupon  below,  then  mark 
and  mail  it  today.  This  doesn’t  obligate  you  in 
the  least,  and  it  will  bring  you  information  that 
may  start  you  on  a successful  career.  This  is 
your  chance.  Don’t  let  it  slip  by.  Mark  and 
mail  this  coupon  now, 

> -MB  MB  Ml  TCAH  OUT  MKRC  " MV 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6184-B  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  qualify  for  the 
position,  or  in  the  subject,  before  which  1 mark  X. 


ELEOTRIOAL  ENGINEER 
Eleetrle  Ll^htlnf  and  llyt* 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Vr  Oik 

ueciianioal  engineer 

UeobanUal  PrafUman 
filaobtne  6bop  Eraetlee 
Toolmaker 
Gas  Engine  Operating 
CIVIL  ENGINEER 
SorTeylng  and  Uapplnx 
UINB  FOUEUANorENG'R 
STATIONARY  ENGINEER 
Marine  Engineer 
Ship  Draftsman 
ARCHITECT 
Oontraetor  and  Rnttder 
Areblteetaral  Orafttman 
Concrete  Builder 
Structural  Engineer 
PLUURING  AND  HEATING 
Sheet  Metal  Worker 
Textile  Overieeror  Snpt. 
OHKUIST 
Pharmacy 
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IBPSINESS  UANAGEUERT 
j Private  Secretary 
J Business  Correspondent 
] BOOKKEEPER 
j Stenographer  and  Typist 
jOert.  Pub.  Accountant 
j TRAFFIC  MANAGER 
3 Railway  Accountant 
J Commercial  Law 
IGOOD  ENGLISH 
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Canadians  ma\i  send  this  coupon  to  International 
Correspondence  Schools  Canadian,  Ltd,,  Montreal,  Canada 
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^You  will  receive  the  regular  $5.00  Electrical  and  Wlre-^ 
less  News*  published  in  loose  leaf  pocket  form.  Much  of  ]* 
the  information^  described  has  never  been  published  in 
books.  As,  for  instance,  how  to  obtain  electric  current 
from  trees,  wireless  without  aerials,  a pocket  size  wireless  \ 
set  that  really  works,  and  hundreds  of  other  wise  tips  for  the  non- 
technical experimenter  and  advanced  mechanic.  Electrical  and 
WIrelesa  News  consists  of  a handsome  srold-lcttered  pocket  binder, 
desk  file  and  over  ZUO  pa^es  of  information,  plans,  etc.,  and  to  keep 
It  absolutely  up  to  date  all  subscribers  will  receive 


Free  of  Charge 

every  month  for  four  months,  1C  tck 

24  renewal  pages  of  the  best  ideaa 
obtained  on  how  to  make  electri- 
cal, chemical  and  wireless  appa' 
ratusea,  supplies,  etc.,  at  little 
coat.  You  Insert  (ho  new  pagea 
Id  the  pocket  binder  and  hretno 
old  pages  in  the  desk  file  for 
further  reference.  All  the 
above  described  sent  secure- 


pndforolgn  countries.  26%  hl«l 
„ IRVING  B.  ABRAMS,  Piih. 
1^305  l*corla  6t.,  Chicago.  Ill* 
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The  roll  is  allowed  to  set  for  at  least 
twenty  minutes,  while  the  trough  is 
cleaned  and  prepared  with  hot  water. 
When  ready  it  is  steadily  turned  over 
the  developing  trough  until  the  paper  back- 
ing is  loosened  and  finally  stript  off.  The 
soluble  gelatin  can  be  washed  away  until 
the  image  shows  proper  development. 
The  image  will  be  found  on  the  cylinder 
in  gelatin  relief  corresponding  to  the 
lights  and  shades  of  the  positive,  thru 
which  the  light  entered.  Where  the  posi- 
tive is  densest  the  light  penetrated  least 
and  the  film  of  gelatin  is  consequently 
thinnest.  Where  the  positive  was  most 
transparent,  the  light  acted  to  the  great- 
est e.xtent  and  the  carbon  film  is  thickest. 
The  tissue  is  then  treated  with  alcohol 
and  water,  gradually  increasing  the  al- 
cohol until  pure  alcohol  is  used  to  drive 
out  all  the  water  possible  from  the  film 
to  accelerate  and  ensure  its  drying. 

It  is  now  ready  to  have  the  margins 
covered  with  asphalt  varnish  to  prevent 
the  acid  from  etching  them,  and  when 
perfectly  dry  the  cylinder  is  ready  for 
etching.  Fig.  6. 

Perchloride  of  iron  of  different 
strengths  is  the  mordant  used.  The  iron 
solution  penetrates  the  thinnest  parts  of 
the  gelatin  resist  first  and  therefore  etches 
the  cylinder  most  under  these  parts. 
Where  the  gelatin  resist  is  thickest,  cor- 
responding with  the  high  light  of  the 
positive,  the  mordant  has  the  least  effect 
on  the  copper  and  the  etching  is  slightest. 
The  important  point  to  observe  is  that 
the  screen  lines  are  not  etched  away,  for 
on  the  preservation  of  these  lines  as  par- 
titions between  ink  cavities  and  as  bearers 
for  the  metal  wiper,  commonly  called 
“doctor,”  the  whole  success  of  rotogra- 
vure printing  depends. 

After  cleaning  the  asphalt  protection 
from  the  roller  with  kerosene  and  remov- 
ing the  gelatin  resist  with  a solution  of 
acetic  acid  and  water  the  cylinder  is 
ready  for  the  press. 

The  press  (Fig.  7)  which  receives  these 
copper  cylinders  is  constructed  in  the 
usual  method  to  allow  the  cylinder  to 
revolve  in  a fountain  filled  with  spe- 
cially prepared  ink.  Since  the  design  is 
etched  below  the  surface  this  ink  fills 
the  design.  By  scraping  all  superfluous 
ink  off  the  outside  of  the  copper  cylinder 
with  the  aforementioned  “doctor”  blade, 
the  surface  of  the  cylinder  is  kept  per- 
fectly clean  and  with  the  assistance  of 
the  rubber-covered  roller  or  impression 
cylinder,  the  design  from  the  copper  cyl- 
inder is  transferred  to  the  web  of  paper 
when  it  passes  between  the  rubber  im- 
pression roller  and  the  copper  cylinder. 
As  the  inks  are  used  in  a very  'liquid 
state,  it  has  been  necessary  to  introduce 
drying  apparatus  to  dry  the  webs  between 
printing  on  one  side  and  the  other,  and 
also  after  printing  on  both  sides  before 
passing  to  the  further  operation  of  fold- 
ing and  delivering  the  printed  product  in 
sheets. 

The  use  of  rotogravure  printing  is 
spreading  rapidly.  An  increasing  number 
of  newspapers  and  magazines  are  adopt- 
ing this  type  of  printing  for  feature  sec- 
tions in  their  Sunday  issues  or  as  in- 
serts in  their  magazines.  The  fact  is  that 
the  wealth  of  detail  and  the  distinct  re- 
production of  features,  especially  in  group 
pictures,  make  the  new  process  a won- 
derful agent  for  the  reproduction  of 
scenes  and  photographs  of  current  events 
and  advertising  in  any  form  or  size. 


I these  Men's  Fine  Dress  Shirts  from  an  overstocked  ■ 
manufacturer  can  we  offer  them  at  this  amazingly  ■ 
low  price.  We  claim  this  great  bargain  cannot  be 

■ matched  anywhere  in  America.  And  to  prove  it  we  ■ 
gladly  send  them  to  you  without  one  penny  in  w 

B advance.  After  examination  if  you're  not  convinced  _ 
—don't  take  them.  It  won't  cost  you  a cent  to  see  for  ■ 
yourself  that  this  is  a world  beating  bargain.  * 

ISend  No  Money^ 

■ Made  of  finely  woven  Supertex  Percale  in  the  most  . 
popularstripedpatternsinsmartest  colors.  Cut  extra  ■ 
fuU  in  coat  style.  Double  soft  French  Cuffs.  Pearl  B 

■ buttons.  Excellently  made  in  every  detail,  they  have  ■ 
a snappy,  dressy  appearance  and  give  splendid  wear.  I 
Colora  guaranteed  fast.  Why  pay  $3.00  each  for  such  ahirts 

■ when  you  can  get  three  for  only  $3. 49  and  postage  on  arrival?  ■ 
Just  send  your  name,  address  and  neckband  size  for  three  of  ■ 
these  wonderful  Drees  Shirts.  Pay  only  $8«43  and  postage  * 

IoD  arrival,  our  emasbing  low  price  for  this  sale  only.  Vour  ■ 
monoy  book  If  you  are  net  perfectly  setisfletf.  State  your  ■ 
alze.  Write  quick  before  this  offer  ie  withdraws.  " 

I DAVID  STRONG  COMPANY  | 

m Dopt*W-873**^^  Management  Since  1886'*  Chicago  _ 


Send  Yonr  Name  and  We’ll 
Send  Yon  a Lachnite 

T\ON'Teend  a penny.  Joet  send  your  name  and  say:  me 

6^  a Lachnite  mounted  in  a aolld  cold  ring  on  10  oi^'  freo 
trial.’*  Wo  will  send  it  prepaid  right  to  your  home.  When  It 
comes  merely  deposit  $4.75  with  the  postman  and  then  wear  the 
ring  for  10  full  days.  If  you,  or  If  any  Of  your  friends  can  tell 
it  from  a diamond,  send  it  back,  nut  u you  deelde  to  boy  U 
—send  ua  $2.60  a month  on  til  $18.76  haa  been  paid. 

Uri*i«A  VAslamr  Send  your  name  now.  Tell  ns  which  of  the 
” X OllOTjr  aolld  gold  lingo  Illustrated  above  yon  with 

(ladlea*  or  men’s) . Bo  euro  to  send  finger  size. 

Harold LachmanCo.*  204S.PeoriaSt.,Dfipit«l253 


SEXUAL — 
KNOWLEDGE 

320  Pages  ILLUSTRATED  Cloth 
By  Winfield  Scott  Hall,  M.  D.,  Ph.  D. 

SEX  FACTS  MADE  PLAIN 

What  every  young  man  and 
Every  young  woman  should  know 
What  every  young  husband  and 
$1*00  Every  young  wife  should  know 
pSitpaidT  Mailed  What  every  parent  should  know 

in  plain  wrapper.  Table  contents  & commc77dattons  on  reguest 

AMERICAN  PUB.  CO.  345  Winston  Bldg.,  Philadelphia 


J Publishes  cash 
art  assignments, 
lessons  and  ar- 
rMAGAZlNE  tides  on  Car- 
tooning, Designing,  Illustrating, 
||l  Lettering  and  Chalk-Talking.  Criti- 
cises amateurs’  work.  Full  of  infor- 
mation for  artists  and  art  students. 
Satisfactory  or  money  refunded. 

20c  a copy,  $1  for  6. 

Send  St  NOW.  Thrift  Stamps  Taken 
G.  H.  LOCKWOOD,  Editor, Dept.  657,  Kalamazoo,  Mich. 


Make  Your  Own  Violin 

from  exact  reproductions  of  12  old  masters. 
Complete  plans  and  specifications,  one  dollar, 
postpaid. 


Violin  Outfits  from  $15  Up 

r\171  TT  IM  Violin  Maker  and  Repairer 
LfC.UL.iiN  **Everythingforthe  Fiddle” 
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Are^u  Electrically  Indined? 


The  boy  with  his 
home  - made  labora- 
tory can  be  the  big 
electrical  man  of  the 
future.  Use  your 
electrical  talent  to 
advantage.  Go  to  a 
school  that  special- 
izes in  electricity. 


Take  this  Short-Cut  to  the 
Big  Electrical  Job 


It  isn’t  a big  step  from  the  first  boyish  experiments  at  home  to  working  out  problems 
on  real  equipment  and  apparatus.  Take  advantage  of  this  school’s  proved  method  of 
instruction  in  practical  electricity.  In  a surprisingly  short  time  you  will  have  made 
yourself  an  expert.  We  can  give  you  the  thorough  theoretical  knowledge  and  practical 
training  that  will  insure  YOUR  success.  You  will  be  prepared  for  a definite,  high 
salaried  usefulness  when  you  graduate  and  we  will  also  help  to  place  you  in  the  position 
you  desire. 


Select  Your  Own  Field — Below  we  give 
a brief  outline  of  our  electrical  courses. 
For  complete  information  write  for  de- 
scriptive booklets. 

Practical  Electricity — Prepares  student 
for  general  installation  and  mainte- 
nance work.  Eighth  grade  education 
desirable.  Electrician's  diploma 
granted.  Entrance  at  any  time.  Six 
months  full  time. 


Only  Electricity  Taught 

Instruction  here  is  more  thorough.  You  learn 
more  in  a shorter  time  at  less  expense  because 
non-essentials  are  eliminated.  Largest  faculty 
of  any  similar  institution.  Experts  PERSON- 
ALLY instruct  and  direct  you. 

A Place  for  Every  Student 


Electrotechmcs — Open  to  men  with 
common  school  or  some  high  school 
credits.  2 and  3 year  courses.  An 
electrotechnician  bridges  the  gap  be- 
tween the  electrician  and  the  electrical 
engineer.  Diploma  admits  without  ex- 
amination to  the  College  of  Electrical 
Engineering. 


Whatever  your  age,  your  past  education  or 
present  ability,  there  is  a proper  starting  place 
for  you  here.  The  chief  requirement  is  ambi- 
tion to  succeed.  We  will  place  you  where  you 
belong  and  advance  you  as  rapidly  as  your 
work  and  willingness  permit. 


Electrical  Engineering  — Open  to  men 
with  full  high  school  education,  or  its 
equivalent,  and  to  electrotechnicians. 
36  months  study.  Degree  of  B.  S.  in 
E.  E.  granted.  Entrance  every  three 
months. 

Armature  Winding  — Motor  generator 
repair  and  maintenance.  3 months  full 
time.  Common  school  education  re- 
quired. Entrance  at  any  time.  Di- 
ploma granted. 

Drafting  — Electrical  and  mechanical. 
Common  school  education  required. 
One  year  course.  Entrance  at  any 
time.  Diploma  granted. 


Earn  While  You  Learn 

In  addition  you  may  be  employed  part  time 
and  study  at  school  part  time.  Thus  you  may 
obtain  actual  technical  experience  and  the 
salary  earned  helps  pay  your  way  through 
school. 

Join  for  the  New  Term 

Enroll  now.  Prepare  to  make  your  dreams  of 
a big  electrical  future  come  true.  Get  the  full 
particulars  about  this  great,  long-established 
school  and  learn  about  the  many  SUCCESS 
possibilities  in  store  for  you  here. 


Automotive  Electrotechnics — A course 
on  starting,  lighting,  ignition,  storage 
batteries  and  farm  lighting  plants. 
No  special  educational  requirements. 
Three  months  full  time. 

Extension  — Division  — Home  study 
courses  that  include  Practical  Elec- 
tricity with  home  laboratories ; Draft- 
ing and  Automotive  Electricity.  If 
interested,  ask  for  the  "Short  Cut" 
booklet. 


Mail  the  Coupon  Today 

CCHeOLof  ENGINEERING 

W oF  Milwaukee  U 

“Leading  Electrical  School  of  America” 

Established  1905 

MILWAUKEE,  WIS. 


2,300  Students 

in  1920  from  46  States  and  22  foreign 
countries  attended  class  in  our  big 
electrical  school.  Healthful  and  help- 
ful environments,  pleasant  surround- 
ings — Fraternity  house  — Sports  — 
Athletics — boating  and  other  student 
activities. 


Send  Coupon  for  Interesting 
Illustrated  Books 


SCHOOL  OF  ENGINEERING 
Dept.  SIS — Milwaukee,  Wis. 

Please  send  illustrated  book  and  informa- 
tion on  : 

Course 

Name 

Address 

Town State 

Age 

Education 


Don't  M^ste^Vbur  Electrical  Ability-Develop  it  for  your  Success  j 
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On  the  Basis  of  Facts 


The  life  of  our  country 
is  built  around  its  Public 
Utilities.  Our  social,  in- 
dustrial and  Government 
activities  could  not  exist 
today  without  the  contin- 
ued operation  of  their  in- 
dispensable services. 

That  such  services  may 
be  extended  and  developed 
to  be  of  the  greatest  use  to 
the  greatest  number,  the 
Federal  Government  and 
practically  all  the  states 
have  appointed  Public 
Service  Commissioners  as 
permanent  tribunals  to 
regulate  public  utilities 
with  fairness  to  all 
concerned. 


American  Teleph 


?Mteo 


JUNIORPHONE 

A THEKMO  TELEPHONE 

^ IV/  7"/^-. 

COMPLETE  TALKING  SIGNALLING  SYSTEM 

'/I  PRACTICAL  SCIENTIFIC  TELEPHONE 
OPERATING  ON  A NEW  PRINCIPLE. 

Easily  assembled  for  instant  use 
Can  not  be  equalled  as  a distinctive, 

INSTRUCTIVE  INTERESTING  NOVELTY. 

Appeals  to  all  up-to-the-minute  youngsters 

AS  WELL  AS  TO  THE  GROWN  UPS. 


//4-//S  sfofoffo  sr. 


American  Thermophone  Company 


SOSTON.  MASS. 


Facts  as  to  the  past  and 
studies  as  to  the  future,  the 
Bell  Companies  find  are  es- 
sential to  the  proper  man- 
agement and  development 
of  their  business.  This  in- 
formation is  open  to  study 
by  these  Commissioners 
and  through  them  by  the 
public  generally. 

The  solution  of  the  prob- 
lem of  building  up  and 
maintaining  the  public 
utilities,  which  is  of  the 
greatest  importance  to  the 
people  of  this  country,  is 
assured  whenever  all  the 
facts  are  known  and  given 
their  due  weight. 

ONE  AND  Telegraph  Companv 

And  Associated  Companies 

One  Policy  One  System  Universal  Service 

And  all  directed  toward  Better  Service 


angular  skeletons  make  ardent  love  to 
each  other.  Dorothy  and  Percy  are  in 
the  midst  of  their  great  moment.  The 
scene  is  the  porch  of  a country  house  in 
the  summer  time.  It  might  as  well  be 
winter  for  all  the  X-ray  will  reveal  of 
the  setting.  The  two  stars  are  seated  in 
a hammock,  which  is  invisible,  so  that  ap- 
parently the  skeletons  are  resting  easily 
on  air.  Their  jaw  bones  move  gro- 
tesquely up  and  down  as  they  exchange 
sweet  nothings.  The  small-boned  figure 
bears  numeral  ‘T”  on  its  arm,  produced 
by  a piece  of  lead  which  has  been  fas- 
tened to  the  arm  during  the  filming  of 
the  scene,  but  even  without  the  number 
we  have  come  to  i ecognize  the  favorite 
star  by  the  excessively  slender  ulna  of 
her  right  arm  and  the  peculiar  three- 
pronged hairpins  which  stand  out  dis- 
tinctly above  her  shapely  skull.  Percy 
wears  the  numeral  “2,”  but  his  enlarged 
hip-joints,  monogrammed  belt  buckle  and 

Cootidgs  ia/fery 

fube\  -I 

7'ri7/}Sf. 


nim 


y object 


D/!/erge/?f  Aw 
cf  X-rai/s 
yX-ray  pbafo 


dect/X/er 


The  Ordinary  Type  of  X-Ray  Tube  Spreads  Out 
the  Energy  in  a Divergent  Beam  and  Cannot 
Produce  the  Sharply  Focused,  Reduced  Photo- 
graphs Required  for  X-Ray  Movies. 

heavily  crowned  wisdom  tooth  suffice  to 
reveal  his  identity  to  the  seasoned  theatre- 
goer. The  jaw- wagging  quickens — the 
situation  is  becoming  more  tense.  Percy’s 
right  humerus  and  ulna  creep  stealthily 
^ around  the  twelfth  rib  of  the  slender- 
; boned  Dorothy.  She  struggles,  and  we 
see  her  ribs  contract  as  the  bony  arm 
tightens  its  hold.  Now  she  lays  a sub- 
missive skull  upon  the  clavicle  of  her 
lover.  His  ribs  heave  up  and  down  as 
he  realizes  that  the  object  of  his  adora- 
tion is  his  at  last.  The  shadow  in  the 
left  side  of  his  chest  fluctuates  rapidly 
and  we  know  at  once  that  his  pulse  has 
quickened  With  gentle  claws  of  bone 
Percy  grasps  Dorothy’s  delicate  skull, 
deliberately  raises  it  until  her  empty  eye- 
sockets  are  on  a level  wdth  his  own,  then 
suddenly  draws  it  to  his  jaw.  Teeth  rest 
again.^t  teeth  as  the  ardent  kiss  lingers 
its  sweet  length.  A small  skeleton  on 
bicycle  rides  up,  a monkey  wrench  and 
screwdriver  bouncing  merrily  around  in 
the  tool  bag.  The  loving  couple  spring 
guiltily  to  feet,  the  ball  and  socket  joints 
at  their  hips  moving  smoothD.  The 
rider  dismounts,  fingers  wdth  a bony  hand 
at  the  left  of  his  sternum,  and  e.xtends 
something  towards  Percy.  The  latter  ac- 
cepts the  offering  and  thrusts  his  fingers 
towards  the  front  of  his  right  hip.  We 
see  coins  moving  about  as  he  feels  for  a 
dime.  The  messenger  departs,  while 
Dorothy  and  Percy  appear  to  be  reading. 
Apparently'  the  news  is  good,  for  they 
dance  a few  joyous  steps  on  the  porch. 
We  note  with  a pang  of  regret  that 
Percy’s  tarsus  has  fallen  so  low  that  he 
has  flat  feet. 

{Continued  on  page  1226) 
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for  Good  Wireless  Operators 
Far  Exceeds  the  Supply 

The  New  York  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  your  spare  time — quickly,  easily 
and  thoroughly.  No  previous  training  or  experience  required.  Our  Home  Study  Course  has  been  prepared  by 
Mr.  L.  R.  Krumm,  formerly  Chief  Radio  Inspector,  Bureau  of  Navigation,  N.  Y.  He  resigned  last  August 
to  accept  a position  of  still  greater  responsibility  with  one  of  the  largest  Commercial  Radio  Corporations  in 
the  United  States.  Radio  experts  able  to  impart  their  practical  and  technical  knowledge  to  YOU  in  an  easy 
to  understand  way  will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will  prove  so  fascinating 
that  you  will  be  eager  for  the  next  one.  The  instruments  furnished  free  will  make  it  as  easy  to  learn  the 
Code  as  it  was  to  learn  to  talk.  All  you  will  have  to  do  is  to  listen. 

Big  Salaries 


Wireless  operators  receive  excellent  salaries  ranging  from  $125 
to  $200  a month  and  it  is  only  a stepping  stone  to  better  positions. 
There  is  practically  no  limit  to  your  earning  power.  Men  who 
but  yesterday  were  Wireless  Operators  are  now  holding  positions 
as  Radio  Engineers,  Radio  Inspectors,  Radio  Salesmen  at  salaries 
up  to  $5000  a year. 


Travel  the  World  Over 

A Wireless  Operator  can  visit  all  parts  of  the  world  and  receive 
fine  pay  and  maintenance  at  the  same  time.  Do  you  prefer  a 
steady  position  without  travel  ? There  are  many  opportunities  at 
the  numerous  land  stations  or  with  the  Commercial  Wireless  or 
with  the  Steamship  Companies. 

FREE  Instruments 

and 

Text  Books 

We  furnish  free  to  all  students, 
during  the  Course,  thewonderfulre- 
ceiving  and  sending  set  exactly  as 
shown  in  the  illustration.  This 
set  is  not  loaned,  but  given  to 
all  students  completing  the 
Course.  One  cell  of  dry  battery 
all  that  is  required.  No  ad- 
ditional wiring,  aerials,  etc., 
needed. 


This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course. 

The  Transmitter  shown  is  the  celebrated  Omnigraph  used  by  several  Departments  of  the  U.  S.  Government  and  by  the  leading  Universities. 
Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and  Canada.  Start  the  Omnigraph,  place  the  phone  to  your  ear  and  this 
remarkable  Invention  will  send  you  Wireless  Messages,  the  same  as  though  you  were  receiving  them  through  the  air,  from  a Wireless 
Station  hundreds  of  miles  away.  When  you  apply  for  your  license,  the  U.  S.  Government  will  test  you  with  the  Omnigraph — the  same 
model  Omnigraph  as  we  furnish  to  our  students.  Ask  any  U.  S.  Radio  Inspector  to  verify  this. 


Wireless  Telephony  Course 

We  have  incorporated  in  our  Institute  an  up-to-date  and  complete 
Course  in  Wireless  Telephony,  written  by  our  Chief  Instructor, 
Mr.  L.  R.  Krumm.  This  Course  is  also  furnished  free. 


FREE  Post-Graduate  Course 

A one  month’s  Post-Graduate  Course,  if  you  so  desire,  at  one  of 
the  largest  Wireless  Schools  in  New  York  City.  New  York — the 
Wonder  City — the  largest  port  in  the  World  and  the  Headquarters 
of  every  leading  Wireless  and  Steamship  Company. 


The  Department  of  Commerce  of  the  U.  S.  Government 

recognizing  the  value  of  the  instruction  furnished  by  us,  allows  all  of  our  graduates  a five-point  credit  in  their  examination  for  first-grade 
license. 

THE  U.  S.  SHIPPING  BOARD  will  also  testify  as  to  the  value  of  this  instruction. 

America’s  Fastest  Growing  Wireless  Institute 


There  Must  Be  a Good  Reason. 
There  Is — 

The  Best  Course  in  Theory  available. 
The  Best  Instruments  obtainable. 

The  Best  Text  Books  and  Diagrams  on 
the  market. 

Easy  Payments 

A small  payment  down  will  enroll  you.  We  will  make  the  pay- 
ments so  easy  that  anyone  ambitious  to  enter  the  fastest  grow- 
ing profession — Wireless — may  do  so. 


Send  for  FREE  Booklet 

Without  obligating  you  in  any  way,  send  for  our  booklet  “How 
to  Become  an  Expert  Wireless  Operator” — it  is  free.  Mail  the 
coupon  below,  or  postal  or  letter — but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE, 

Dept.  201,  258  Broadway  New  York  City 


New  York  Wireless  Institute 

Dept.  201,  258  Broadway,  N.  Y,  City. 

Send  me,  free  of  charge,  your  booklet  "How  to  Become  an  Expert 
Wireless  Operator,”  containing  full  particulars  of  your  Course,  in- 
cluding your  Free  Instrument  offer. 


Name  . . 
Address 


City  or  Town 


State, 
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AGENTS--SALESMEN 

SALES  MANAGERS 

EXCLUSIVE  TERRITORY  ON  NEW  INVENTION 

Will  you  listen  when  opportunity  knocks?  Fortunes  have  been  made  in  new  automobile 
inventions.  Grab  this  one  quick.  Your  minutes  are  like  dollars — don't  waste  them  now. 
Read — investigrate — then  act.  The  Speederator  for  Ford  cars  is  a new  invention  that 
makes  any  Ford  run  like  a Packard.  Stops  stalling:,  bucking:  and  motor  racing.  Gives 
a smoothness  to  Ford  driving  that  is  wonderful.  And  just  think — Speederator  is  put  on 
without  boring  holes  or  special  tools  of  any  kind.  Any  Ford  driver  can  put  one  on 
complete  in  twenty  minutes.  Never  wears  out — never  needs  attention — operates  auto- 
matically. Sells  like  lightnirg.  Old  Ford  drivers  say  best  and  only  necessary  Ford  part. 
Get  full  information. 


The 

Greatest 

Ford 

Invention 


Ford 

Owners 

Buying 

Everywhere 


LISTEN 


This  is  not  a ready-made  fortune,  but  it  is  the  opportunity  to  secure 
the  exclusive  sales  agency  for  this  new  invention.  Don't  take  our 
word — get  the  proofs-  Just  be  honest  with  yourself  and  investigate. 
Let  the  money  you  make  talk  from  now  on.  Smashing  records  of  success  will  show  the 
way ; Helton,  Utah,  sold  six  hundred  in  five  weeks — profit  $1,800.00.  Crist,  N.  Y.,  sold  23 
first  day — said  would  have  sold  more  if  he  had  had  them — now  averages  more  than  400  a 
month — profit  $1,200.00.  McAllister,  Ills.,  says  sold  four  first  afternoon.  He  is  now  using 
100  a week.  TTiese  straight-from-the-shoulder  facts  point  the  way.  Hoover  down  in  Ohio 
sold  29  one  day,  profit  $87.00.  Benke,  Mo.,  averages  200  a month.  Campbell,  Tenn., 
1000  a month.  Crandall,  Iowa,  put  on  thirty  sub-agents  in  one  week.  Dryden,  Calif.,  sold 
150  in  ten  days.  Grace,  Hawaiian  Islands,  200  in  two  weeks.  Teeters,  Mich.,  first  three 
doren  in  ten  days.  We  say  you  can  make 


$55.00  TO  $300.00  WEEKLY 

Belling  the  Speederator.  Best  article  to  advertise  itself  you  ever  saw.  Once  on  a car  the 
driver  will  never  let  you  take  it  off.  Sales  are  made  fast  and  furious.  Boyer,  Penna.,  made 
$72  first  day.  Cook,  N.  Dak.,  160  sold  first  two  weeks.  Cahan,  Arii.,  72  in  two  weeks — 
$216.00  clear.  Join  the  ranks  of  successful  men  in  this  work. 

NO  EXPERIENCE  NECESSARY 

Just  show  us  that  you  mean  business  and  are  ready  for  business  and  we  will  show  you  how. 
But  first,  make  us  prove  these  facts.  We  have  nothing  to  apologize  for.  The  Speederator 
is  a grand  success — you  can  make  money  fast  if  you  have  the  territory — so  get  busy  now. 
Write  today  for  the  necessary  information  and  see  for  yourself.  Don’t  delay — plenty  of 
good  territory  left — if  you  are  a hustler  you  can  have  money  in  the  bank  in  a few  weeks. 
Just  write — now — to 

THE  PERRIN  METAL  PARTS  CO. 

1089  HAYWOOD  BUILDING 
DETROIT,  MICH. 


OR  R/tNCH 

ACHROMATIC  TELESCOPE  MADE  rPOW  1TE1^  SCIEHTIEIC  PRINCIPLES. 

Positively  such  a good  Telescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  are 
made  by  one  of  the  largest  manufacturers  of  telescopes  in  America:  we  control  entire  production; 
measure  closed  8 inches  and  open  over  2V,  feet  m 4 sections.  Tliey  are  nicely  brass  bound,  with 
scientifically  ground  lenses.  Guaranteed  by  the  maker.  Every  so.iourner  in  the  country  or  at  the 
seaside  resorts  should  certainly  secure  one/  of  these  instruments,  and  no  farmer  should  be  without 
one.  The  scenery  just  now  is  beautiful.  A Telescope  will  aid  you  in  taking  views.  Objects  are 
brought  to  view  with  astonishing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaid  for 
only  99  cents.  Our  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  This  Is  a grand  offer 
and  yon  should  not  miss  it.  We  warrant  each  telescope  jost  as  represented  or  money  refunded. 
Send  99  cents  today.  To  dealers  6 for  Four  Dollars. 

EASTERN  NOVELTY  CO..  DEPT.  67.  172  E.  93d  STREET,  NEW  YORK. 

SAMPLE  WATCH  FREE 

Gouuine  (uil  maudara  railroad  eijle  waiob  nitb  locomotive  oo  dial  and  iuco* 
motive  bandBomolY  ODgravod  on  book.  Full  nlokel  plated  case,  extraduetproof, 
Arable  numerals  on  dial,  heavy  R.  R,  style  figures.  Genuine  Am^rloan  make, 
stem  wind  and  set,  fully  GVAKANTEEU  for  5 YEARS.  To  advertise  our  bus* 
ineeeand  introduce  this  wonderful  watch  and  our  great  catalogue  of  Elgin,  Wal* 
as  Vir  AO  ''/''.'ut/m  ~ tbam  and  Hampden  watobes  we  will  send  this  elegant  watch  to  any  address  by 

mallpOBtpaid  for  Q N LY  S2  96  and  if  you  sell  two  of  these  watobes  we  will 
CUARANTby  give  you  ONE  SAinPLE  WATCH  FREE  for  year  trouble.  Send  this  adver- 

CisomoDt  with  92.08  and  watob  will  bo  seat  oy  mall  postpaid,  or  eend  16.90  for  two  and  we  will  send  ONE  EXTRA  WATCH  FREE 
Oidwtodoiae  tUt  oITn  mayuot  aypoar  again.  Addicsa  CHALMERS  WATCH  CO..  638  Sa.  Oearborn  SI.,  CHICACOa  ILL'. 
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The  X-Ray  “Villain”  Approaches 

Another  skeleton  advances  stealthily 
from  behind  a tree.  He  is  number  “3,” 
Hubert,  the  villain.  His  bony  claws 
tighten  about  the  vertebrae  that  connect 
Percy’s  head  with  his  shoulders.  Dor- 
othy’s tiny  fingers  clutch  wildly  at  her 
skull  while  the  two  men  clinch.  We 
watch  the  conflict  with  breathless  interest, 
for  we  see  plainly  the  revolver  inside 
Hilbert’s  pocket.  He  draws  the  pistol  and 
fires.  Percy  stretches  his  bones  upon 
the  earth.  Hubert  lifts  Dorothy  to  the 
back  of  a huge,  four-footed  skeleton, 
which  must  be  a horse,  and  they  dash  off. 
We  look  thru  the  gaps  between  their  ribs 
and  see  trees  flitting  past ! 

How  the  Ordinary  “Movie”  Works 

Before  describing  a possible  mechanism 
for  the  production  of  X-ray  movies  I 
must  direct  attention  for  a moment  to 
the  requirements  for  ordinary  movies  ob- 
tained with  the  camera.  As  everyone  now 
knows,  the  movement  seen  on  the  screen 
is  simply  an  optical  illusion  produced 
by  the  rapid  sequence  of  a number  of  still 
photos.  Suppose  that  one  second  is  re- 
quired for  the  actor  to  draw  a gun.  The 
operator,  in  turning  the  crank  of  the  cam- 
era, alternately  closes  and  opens  the  dia- 
fram  at  such  a rate  that  approximately 
sixteen  exposures  are  made  per  second. 
In  other  words,  sixteen  instantaneous 
snapshots  are  made  of  the  actor’s  arm 
while  it  is  in  the  act  of  drawing  the 
revolver.  If  these  pictures  are  then 
flashed  upon  the  screen  at  the  same  rate 
and  in  the  same  order  as  taken  the  effect 
upon  the  observer  will  be  one  of  continu- 
ous motion,  for  the  abrupt  changes  of 
position  which  would  be  observed  if  the 
snap-shots  were  thrown  separately  upon 
the  screen  at  greater  intervals  of  time  are 
imperceptible  when  the  succession  takes 
place  so  rapidly.  A similar  phenomenon 
is  obtained  with  sound.  If  successive 
sound  impulses  are  sufficiently  far  apart 
in  time  the  effect  upon  the  observer  will 
be  that  of  a succession  of  noises,  whereas 
if  the  impulses  follow  each  other  with 
sufficient  rapidity  the  separate  impulses 
will  not  be  detected  but  the  effect  may  be 
that  of  a musical  tone.  The  rapid  suc- 
cession of  “stills”  is,  then,  the  first  re- 
quirement for  motion  picture  photography. 

The  Elements  of  X-Ray  Movies 

Ordinary  movies  are  produced  by  light 
which  is  reflected  from  the  objects  por- 
trayed. An  X-ray  photograph,  however, 
is  due  to  the  action  of  rays  which  have 
been  transmitted  thru  the  object  depicted. 
When  X-rays  pass  thru  a material  body 
they  are  absorbed  by  an  amount  depen- 
dent upon  the  density  and  thickness  of  the 
matter  traversed,  and  the  shadows  upon 
the  film  simply  reveal  this  absorption. 
Thus  when  X-rays  penetrate  the  human 
body  they  are  more  nearly  absorbed,  i.  e., 
destroyed,  by  the  dense  bones  than  by 
the  lighter  flesh,  so  that  the  outlines  of 
the  bones  are  clearly  shown  upon  the 
film.  Obviously  the  requirement  for  X- 
ray  movies  is  a means  of  focusing  X-rays 
thru  a wide  aperture  in  sufficient  strength 
to  produce  sixteen  instantaneous  snap- 
shots per  second. 

We  shall  have  two  distinct  classes  of 
difficulties  to  overcome  if  X-ray  movies 
are  to  be  realized.  These  may  be  re- 
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ferred  to  as  difficulties  of  focus  and  dif- 
ficulties of  energy.  With  the  aid  of 
Figure  1 the  meaning  of  these  terms  can 
be  made  clear.  The  diagram  represents 
the  usual  Coolidge  X-ray  tube,  which  con- 
sists of  a hot  cathode  and  a tungsten  tar- 
get inside  a highly  evacuated  glass  tube. 
The  high  voltage  drives  the  electrons 
from  the  heated  filament  to  the  target 
with  such  a velocity  that  they  produce 
X-rays  when  they  strike.  The  X-rays  are 
electromagnetic  waves  in  the  ether  of 
the  same  nature  as  visible  light  but  of 
much  shorter  wave-length.  These  rays 
are  given  off  from  only  a small  spot  in 
the  ordinary  tube,  so  that  we  may  con- 
sider them  as  diverging  from  a point. 
It  is  apparent  that  so  long  as  we  have 
only  divergent  beams  of  X-rays  there 
will  be  no  hope  of  obtaining  satisfactory 
movies,  for  the  smallest  photograph  that 
can  be  made  is  at  least  as  large  as  the 
object,  and  is  even  larger  when  the  ob- 
ject is  not  placed  next  to  the  photographic 
plate.  It  is  readily  seen  that  the  size  of 
the  image  formed  on  the  film  will  depend 
upon  the  distances  of  both  the  tube  and 
the  object  from  the  film.  It  is  impos- 
sible to  regulate  the  size  and  definition 
of  the  images  by  use  of  a lens  in  focus- 
ing, for  no  substance  has  ever  been  found 
to  refract  X-rays.  The  ordinary  type  of 
X-ray  tube  would  have  to  be  placed  very 
far  from  the  actors  in  order  to  produce 
sharply  defined  and  not  greatly  enlarged 
photographs  of  them.  In  this  case  the 
amount  of  energy  sent  thru  the  actors  in 
the  form  of  X-rays  would  be  so  small, 
clue  to  the  divergence  of  the  beam,  that 
exposures  of  long  duration  would  be  re- 
quired fpr  even  a single  photograph.  The 
highest  powered  apparatus  now  available 
enables  us  to  obtain  an  X-ray  photo  of 
a man’s  hip-bone  with  an  exposure  of 
three-quarters  of  a second  when  the  hip 
rests  on  the  plate  and  the  tube  is  two 
feet  distant.  If  the  hip  were  farther 
away  from  the  film,  say  six  feet,  it  would 
be  necessary  to  place  the  tube  at  a dis- 
tance of  thirty-six  feet  in  order  to  pro- 
duce an  image  of  the  same  size  as  before 
(assuming  the  mean  thickness  of  the  hip 
to  be  eight  inches).  The  distance  of  the 
tube  has  been  increased  eighteen  times 
and  the  X-ray  energy  passing  through 
the  hip  decreased  by  324  times,  since 
the  energy  falls  off  as  the  square  of  the 
distance.  In  this  case  a five-minute  ex- 
posure would  be  necessary,  and  even  then 
the  picture  would  be  very  much  blurred. 
Under  such  conditions  there  would  be 
no  hope  of  obtaining  movies. 

Apparatus  for  Making  X-Ray 
Movie  Dramas 

Without  going  farther  into  the  theory 
of  the  matter,  I shall  call  attention  at 
once  to  the  large  wash  drawing  where 
there  is  diagrammed  a possible  disposition 
of  apparatus  to  obviate  the  difficulties  of 
energy  and  focus  described  above.  The 
small  diagram  represents  a cross-section 
thru  the  whole  set-up.  The  X-rays  may 
be  produced  by  a single  tube — an  enor- 
mous one,  perhaps  thirty  feet  in  diameter. 
Special  reinforcements  would  be  neces- 
sary to  prevent  the  collapse  of  the  glass 
walls  when  the  tube  is  evacuated.  lA 
metal  bulb  might  be  used,  fitted  with  a 
glass  window.  Ed.]  The  target  consists 
of  a segment  of  a huge  paraboloid  of 
tungsten  or  other  metal  capable  of  emit- 
ting rays  of  the  necessary  penetrating 
power.  The  hot  filament  to  supply  elec- 
trons consists  of  a great  network  of  elec- 
trically heated  wires  placed  before  the 
target.  X-rays  will  be  given  off  in  all 
directions  and  will  diverge  from  the  tar- 
get. However,  it  would  be  more  feasible, 
perhaps,  to  employ  a “bank”  of  standard 
X-ray  tubes  as  shown  in  the  wash  draw- 
ing reproduced  herewith. 


Salaries 
^ $35  to  $100 
WV  per  Week 


I personally  stand  back  of  the  Columbia  School  of 
Drafting — founded,  directed  and  owned  by  myself— 


Learn  Mechanical  Drawing 


aiiu  guaiajitee  uie  uainiug  given  uy  ii  lu  ue  anso- 

liitely  as  represented.  The  work  of  each  one  of  our 
students  has  my  personal  supervision.  We  seek 
"Quality”  students  rather  than  "quantity.”  as  our 
proposition  is  of  the  highest  character  in  every  respect. 


^ PresideiR 


Are  you  earning  less 
than  $35  a week  ? 

Can  you  reasonably  expect 
your  present  position  to  pay 
you  $35  to  $100  a week  in  the 
near  future  ? If  not,  this  offer 
will  interest  you.  We  offer  to 
qualify  you  for  a profession 
which,  at  the  very  start,  pays 
higher  salaries  than  the  aver- 
age man  receives.  We  offer  you  the  best  personal  service  obtainable.  We 
offer  you  personal  instruction  in  mechanical  drawing  and  teach  you  expert 
Draftsmanship  in  your  spare  time,  at  your  home,  by  mail,  in  the  same  practical 
way  that  you  would  learn  it  in  any  big  Drafting  department.  We  offer  to 
qualify  you  for  one  of  the  many  high-salaried  positions  in  the  Drafting  field, 
and  to  keep  you  in  touch  with  openings  for  Draftsman  in  big  machine  shops, 
industrial  plants,  manufacturing  concerns  and  United  States  Government  De- 
partments. We  guarantee  to  start  you  on  real  Drafting  work  at  once  qualifying 
you  as  a thoroughly  trained  professional  Draftsman,  capable  of  succeeding 
from  the  very  start.  We  offer  to  do  all  of  this  at  a low  cost  for  such  service 
and  in  a comparatively  short  time. 

Become  a Chief  Draftsman 

You  cannot  make  a mistake  by  taking  up  mechanical  drawing.  The  field  is  not 
crowded,  nor  can  it  be.  No  single  profession  today  offers  better  opportunities. 
The  great  need  for  trained  Draftsmen  continues  to  increase.  Each  step  forward 
in  mechanical  development  creates  a need  for  more  trained  Draftsmen.  Pro- 
motion in  this  field  is  sure  and  certain.  Men  who  start  as  Draftsmen  are  often 
advanced  to  Chief  Draftsmen,  Chief  Engineer,  Production  Manager  or  other 
high-salaried  positions.  There  is  a constant  demand  for  our  graduates.  We 
cannot  supply  them  rapidly  enough.  Many  of  them  are  accepted  even  before 
they  complete  their  training.  This  unusual  demand  for  “Columbia  Trained 
Men”  is  explained  by  the  fact  that  our  students  enter  upon  actual  drawing 
work  the  day  they  receive  their  first  lesson.  They  spend  no  time  with  unneces- 
sary preparation  or  useless  theory. 

One  of  the  Finest  and  Best  Equipped  Institutions 
in  America  Teaches  You  Mechanical 


Drawing  at  Your  Home 


This  is  the  mechanical  age  in  world  history.  The  day  of  big  opportunities  for 
technically  trained  men  is  here.  Especially  is  this  true  in  the  case  of  Drafts- 
men, on  whom  the  mechanical  industries  of  America  and  the  entire  world  depend. 
On  no  one  profession  does  the  continued  development  of  machinery  so  nearly 
center.  With  the  training  which  we  can  give  you  at  your  home,  your  services 
will  always  be  in  demand,  at  a premium,  in  this  permanent,  highly  paid  field. 

Drawing  Instruments  Furnished  Return  the  Coupon  Today 

We  supply  our  students  with  complete  draw-  It  Brings  to  Tou  a Valuable  Book  of  Information 

ing  equipment.  A professional  outfit  is  fur-  PEEE.  Your  future  depends  upon  what  you  do  now. 

nished,  together  with  a highest  grade  set  of  We  cannot  begin  to  tell  you  here,  in  so  few  words,  of 

Draftine-  instruments  for  vour  nermanent  use  advantages  afforded  you  by  this  unusually  prac- 

uraiting  instruments  lor  your  permanent  use.  up-to-date  mechanical  drawing.  If  you 

are  in  earnest  and  desire  to  learn  a big-paying  pro- 
Nrt  Pi*airimie  Ti-nininer  fession,  we  urge  you  to  act  now  by  returning  the  fol- 

1^0  1 rCVlOVlS  1 rainirig  l^eccssary  lowmg  coupon.  We  win  immediately  send  you  our 
. ,1.  ..j,  valuable  lxK>k  free.  "Your  Future  iu  Drahing,”  which 

As  our  students  are  put  into  actual  practice  at  tells  of  our  new  method  of  teaching  mechanical  draw- 

the  beginning,  they  grasp  the  essentials  of  Ing  and  outlines  our  offer  to  you  fully, 

drawing  quickly.  The  lessons  sup- 

plied  are  thorough,  clear  and  easily  iimm..FREE  COUPON — RETURN  TODAY' 

understood  even  by  those  who  have  H 

any  k?nd"’'^Z%rttrtreS  o1  I COLUMBIA  SCHOOL  of  DRAFTING 

special  education  is  necessary.  | Dept.  1367,  14th  and  T Sts.,  WASHINGTON,  D.  C. 

z Without  obligation  to  me.  please  send  me  your  illustrated  book 
^ _ H on  Drafting,  telling  how  I can  secure  your  complete  home 

ITIV^OI  A z study  course  (with  which  is  furnished  the  professional  set  of 

lV.yV-/J-d  2 drawing  instruments  and  equipment),  and  your  help  In  se- 
- ^ : cuiing  a position  as  Draftsman. 

of  DRAFTING 

Roy  C.  Claflin,  President  = Name 

Dept.  1367,  14th  and  T Streets  i Address 

WASHINGTON,  D.  C.  [ 
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U*ed  at 

Home  for:-“ 
Rheumatism 
Neuritis 
Lumbago 
Chest  Pains 
Catarrah 
Headache 
Ear  Diseases 
Hardening  of  Ar- 
teries 
Wrinkles 

Skin  Diseases 
Failing  Hair 
Etc.,  Etc. 


Get  it  from  Your  Light  Socket 

ExercisB  the  Body  Cells— Build  Strength 
Without  Fatigue  or  Strain 

Use  the  modern  electric  treatment  in  the  privacy  of 
your  own  home— Science’s  greatest  boon  to  the  weak 
and  suffering.  Thousands  of  volts  of  electricity  but  no 
shocks  or  pain — just  wonderful  benefits  and  as  pleas- 
ant as  a ray  of  sunshine.  Harmless  yet  powerful  in 
effects.  Fills  your  body  with  new  vitality  and  vigor. 
Imparts  new  “pep”.  Relieves  aches  and  pains  and  re- 
stores normal  conditions.  Affords  a stimulating  cellular 
massage  with  the  benefits  of  Physical  Culture  (except 
bi-ceps  building).  Improves  circulation— releases  purifying  ozone 
into  the  blood  streams— Imparting  Health— Strength— Beauty. 


Learn  how  electricity  from  your  light  socket  is  transformed  into 
this  wonderful  health  giving  agency,  so  soothing,  effective  and 
perfectly  safe.  25.000  Renulife  Generators  in  use.  with  most  re- 
markable record  of  results.  You  should  know  what  it  can  do  for 
you.  Write  for  full  information. 

Send  for  Book 
Explaining  in  detail  the  marvelous 
Renulife  high  frequency  Violet  Ray. 

Renulife  Electric  Co. 

DETROIT,  MICH. 

1203  Marquette  Building^ 

In  Canada,  Netting  Bldg.,  Windsor,  Ont. 
Exclusive  Sales  Distributors  Wanted 


CASH  PROFITS!! 

$150  to  $300  CASH  PROFITS  EVERY  MONTH 

Garage  men  everywhere  are  making  big  money  charging  bat- 
teries. Cars  now  being  overhauled  for  coming  season.  An 
HB  Battery  Charger  can  easily  be  your  biggest  money-maker. 
No  electrical  knowledge  needed  to  install  or  operate.  No 
repairs,  no  expensive  renewals,  nothing  to  wear  out  or  break. 
Thousands  in  use  making  big,  steady  profits  for  garages  and 
service  stations.  Sizes  to  recharge  10,  16,  32  or  70  batteries 
1 at  once.  Choose  size  you  need,  then  write  us  for  information, 

r Small  cash  payment,  almost  a year  to  pay  balance  on  easy 

terms.  Money-back  guarantee.  Write  today. 

HOBART  BROTHERS  CO.,  Box  37E,  Troy,  Ohio 

Small  Gash;  Paxjment  Brings  You 
an^;  HB  Chaiger'r'Balan.ce  East}  Terms 

% 

PROFIT 


Gold  and  Silver  Sign  Letters 

For  store  fronts,  office  windows  and 
glass  signs  of  all  kinds.  No  experience 
nefessary.  Anyone  can  put  them  on 
and  make  money  right  from  the  start. 

$75  to  $200  a Week! 

You  can  sell  to  near-by  trade  or  travel  all 
over  the  country.  There  is  a big  demand 
for  window  lettering  in  every^  town. 
Send  for  free  samples  and  particulars. 

Liberal  Offer  to  General  Agents 

METALLIC  LETTER  CO. 

433Y  No.  Clark  St.  CHICAGO,  ILL. 


We  require,  however,  a converging  beam 
focused  on  the  opening  of  the  X-ray 
camera.  For  this  purpose  I have  devised 
what  I venture  to  call  an  “X-ray  lens,” 
which  consists  of  a thick  shield  of  lead 
honeycombed  with  very  narrow  slits 
whose  directions  converge  upon  the  open- 
ing of  the  camera.  Any  rays  not  travel- 
ing in  the  direction  of  the  slits  will  be 
absorbed  by  the  thick  lead,  and  those 
rays  that  do  emerge  will  be  focused  in 
a converging  beam  upon  the  diafram  of 
the  camera.  The  moving  film  travels  au- 
tomatically past  the  opening,  which  is 
alternately  closed  and  opened  by  a dia- 
fram of  lead  so  as  to  produce  sixteen 
instantaneous  exposures  per  second.  The 
actors  perform  their  parts  .n  the  space 
as  diagrammed.  A large  transformer,  or 
perhaps  several  transformers  in  parallel, 
will  be  necessary  to  supply  the  enormous 
amount  of  high-voltage  electricity  re- 
quired to  send  the  electronic  current  from 
the  filament  to  the  target  and  thus  excite 
the  X-rays.  From  the  present  knowledge 
of  X-ray  tubes  it  is  impossible  to  state 
what  power  of  current  would  be  neces- 
sary to  enable  a tube  of  this  design  to 
emit  the  energy  requisite  to  produce  in- 
stantaneous photographs  through  the  hu-  . -i]| 
man  body  at  such  a distance.  . The  first  , ii 
development  of  X-ray  movies  will  prob-  " >'■ 
ably  be  accomplished  by  the  use  of  large  ■••r: 
batteries  of  the  X-ray  tubes  now  made,  |j 
but  there  seems  no  doubt  that  higher  I 
powered  tubes  can  be  developed.  X-ray  j 
photographs  produced  by  the  method  ' fl 
outlined  above  could  be  developed,  trans-  j 
ferred  to  celluloid  films  and  projected  in  1; 
the  customary  manner.  T; 

It  is  interesting  to  observe  that  the  | 
actors  would  be  obliged  to  exercise  care  T 
never  to  get  behind  one  another,  for  in 
that  case  the  skeletons  of  the  two  would  * 
be  merged  into  one  blurred  image.  The  i 
result  would  be  analogous  to  that  of  a 
double  exposure  with  the  ordinary-  '■  ! 
camera.  Furthermore,  it  would  be  ad- 
visable for  the  actors  to  wear  lead-glass  ' 
goggles  over  their  eyes  and  thin  rubber  ']  ; 
shields  about  the  pelvic  regions,  since 
these  parts  of  the  human  body  are  most 
susceptible  to  the  harmful  effect  of  X-  ' 
rays.  In  no  case  would  the  performers 
be  able  to  act  longer  than  a few  minutes 
a day  without  harm  to  themselves,  so 
that  a considerable  length  of  time  would 
be  required  to  produce  a complete  play. 

In  conclusion  I must  insist  that  my 
suggestion  of  this  plan  as  a possible  . 
means  of  producing  X-ray  movies  is  only  - 
a tentative  one  at  the  present  time.  I , 
feel,  however,  that  there  are  no  difficul-  • 
ties  entailed  which  cannot  be  surmounted  ' 
by  research  along  the  lines  suggested,  and  .! 

I believe  that  moving  picture  companies 
might  make  the  experiment  with  favor-  r 
able  outlook  for  profit.  The  possibilities  F 
for  trick  effects  of  a highly  amusing  ) i 
nature  seem  unlimited,  and  weird  results  ) 
could  he  obtained  by  inserting  a few  feet  i j 
of  X-ray  movies  in  the  “legitimate”  ones  , | 
now  made  with  light.  ^ ! 


WOMAN  FINDS  NEW  STAR 

Another  new  star  has  been  discovered 
at  the  Harvard  Astronomical  Observatory.  : 
The  Nova  is  in  the  constellation  Sagit- 
tarius, and  was  at  its  maximum  bright-  J 
ness  on  Aug.  11  and  12,  1914,  being  then  | 
of  the  eighth  magnitude,  and  since  then  | 
has  declined  in  brilliancy.  || 

Miss  Woods  of  the  ol>servatory  staff'  1 
iletected  the  star,  the  position  of  which 
is  given  as  right  ascension  17  hours  59 
minutes  44  seconds,  declination  minus  31 
degrees  44.9  minutes  (190).  The  discovery  ! 
is  the  fortieth  of  its  kind  in  the  history  | 
of  astronomy  and  the  twenty-second  - in  | 
the  records  of  the  Harvard  (Observatory,  J 
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Building  Cost  Cut  ^576— 

What  Mr.  Proulx  Did — You  Can  Do.  Read  His  Letter,  It  Is  Interesting 

Frank  Proulx,  324  West  Elm  St.,  Chif'pczva  Falls,  Wis.,  zoriics:  “The  Alacklin  idea 
is  the  right  idea  in  house  building:  it  is  one  of  the  most  money-saving  propositions  of 
today.  I saved  $576  net.  Can  you  beat  that  anywhere  in  the  building  line?  I had  no 
waste  lumber,  no  mistakes,  if  you  follow  the  blue  prints  furnished  free  of  charge  by  the 
Aladdin  Company. 

“The  lumber  was  A-No.  1 in  every  respect  and  all  complete  to  the  last  nail,  hardware, 
windows,  sash,  cord,  window  weights,  paint,  varnish,  valley  tin,  ridge  cap,  etc. — everything 
came  and  even  had  some  over.  Aladdin  saves  you  a big  percentage  of  cost.  If  1 was  to 
build  a house  again,  it  would  be  an  Alladin  Home,  because  the  Company  is  right  and  the 
houses  are  all  right.” 


National  Homebuilding  Service 

Aladdin  Homes  are  manufactured  and 
shipped  direct  from  the  Aladdin  Companv’s 
own  Mills  in  Michigan,  Mississippi,  North 
Carolina  and  Oregon.  Wherever  you  live, 
Aladdin  Homes  come  to  you  in  a straight 
line  fron'  the  nearest  timber  region. 

Aladdin's  National  Homebuilding  Service  means 
shorter  routes,  quicker  delivery,  and  lower  freight 
rates  for  builders  in  every  part  of  the  United 
States.  Three  days  to  a week  are  saved  in  ship- 
ments reaching  destination. 

Complete  Sales  and  Business  offices  are  main- 
tained in  connection  with  each  mill. 


Price  Includes  All  Materials 

The  Aladdin  ifook  of  Homes  has  a mes- 
sage for  you.  Amongst  its  pages,  profusely 
illustrated  in  colors,  leading  home  designs 
are  represented. 

Aladdin  Homes  are  cut  to  fit  as  follows : 
Lumber,  millwork,  flooring,  outside  and  inside  fin- 
ish, doors,  windows,  shingles,  lath  and  plaster, 
hardware,  locks,  nails,  paint,  varnishes.  The 
material  is  shipped  to  you  in  a sealed  box-car, 
complete.  Send  today  for  a copy  of  the  book, 
“Aladdin  Homes.”  It  gives  complete  information 
on  the  Aladdin  Dollar-a-Knot  ^arantee  which  as- 
sures you  of  highest  quality  of  material.  Ask  for 
book  No.  109. 


30  Per  Cent  Saved  on  Labor — 18  Per  Cent  Saved  on  Lumber 

Fifteen  vears’  success  of  the  Aladdin  System  of  construction  have  firmly  established  its 
many  advantages.  THE  LUMBER  THAT’S  WASTED  COSTS  JUST  AS  MUCH  AS 
THE  LUMBER  THAT’S  USED.  The  only  possible  way  to  reduce  high  prices  of  lumber 
and  labor  is  to  save  usual  waste.  The  Aladdin  System  prepares  all  the  lumber  in  our 
mills  ready  to  be  nailed  in  place.  Cost  of  lumber  is  reduced  18  per  cent.  Cost  of  labor  is 
reduced  30  per  cent.  One  man  will  do  in  seven  days,  with  Aladdin  Materials,  what  it 
requires  ten  days  to  accomplish  without  Aladdin’s  System.  Send  for  the  book — “ALADDIN 
HOMES”  No.  109. 

THE  ALADDIN  CO 

Bay  City,  Mich. 

Branch®.,  h V 

Hattiesburg,  Miss.  Toronto,  Ont.,  Can. 


THE  ALADDIN  CO. 

Enclosed  find  stamps  for  the  book, 
“Aladdin  Homes”  No.  109. 

Name  . . 

City  

Street  

State  
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20  Cents 

MARCH 

1921 

Over  100 
Illustrations 

Edited  by 
H.  GERNSBACK 


Iht  1007o  Wireless  Magazitie’ 


CIRCULATION 
LARGER  THAN 
ALL  OTHER 
RADIO  JOURNALS 

COMBINED 


FOR  SALE 
AT  ALL  NEWS 
STANDS 


ARTISTIC 
TWO  COLOR 
COYER 


THE  100%  WIRELESS  MAGAZINE 


VERY 

SPECIAL 


FOR  A SHORT  TIME 

5tience  am/ 
Invention 

AND 


BOTH  FOR 


$3.95 


USE 

COUPON 


Save  $1.05 

EXPERIMENTER  PUB.  CO 

IIIIIIIIIIII1 


What  “Radio  News”  Is: 


RADIO  NEW^S  now  in 
its  second  year  holds  the 
field  undispiitedly  as  the 
greatest  radio  magazine  in 
print  today.  In  point  of 
circulation,  number  of 
articles,  illustrations, 
RADIO  NEWS  leads  all 
other  wireless  magazines. 
The  January  issue  had 
80  pages ; there  were 
s eve  n t y-  n i n e separate 
purely  radio  articles  and 
130  illustrations.  Over 
forty-four  thousand  copies 
were  printed  and  circidated. 


SEND 
10c  FOR 
SAMPLE 
COPY 
TODAY  I 

, 231  Fulton  St.,  New  York  City  | 

IIIIIIUIIIIIIIIIIllllllllllllllllllllllllll^^ 


20c 

The  Copy 
$2.00 
A Year 

Canada  and  Foreign 

$2.50  A Year 


Each  issue  of  RADIO  NEWS  | 

contain's  80  pages  (or  more)  and  | 

an  artistic  cover  in  two  colors.  B 

The  illustrations  average  130  B 

every  month  and  there  are  from  ■ 

60  to  SO  up-to-date  articles,  some  B 

by  our  greatest  radio  scientists,  J 

in  every  issue.  B 

regular  DEPARTMENTS:  | 

Latest  Radio  Achievetnents.  B 

General  Radio  News.  J 

Radio  Telephony.  g 

"Radio  Constructor.”  H 

Radio  Stories.  B 

"Ratlio  Digest.”  J 

"Club  Gossip.”  M 

"With  the  Amateurs.”  B 

"Junior  Section.”  g 

"Junior  Constructor.”  • B 

"I-Want-to-Know.”  B 

"Correspondence  from  Readers.”  B 

"Dictionary  of  Radio  Terms.”  B 

80  PAGES  I 

130  ILLUSTRATIONS  | 

SPECIAL  OFFER-  - — - - ^ 

Gentlemen: 

Please  enter  my  subscription  for  both  “RADIO 
NEWS”  and  “SCIENCE  AND  INVENTION” 
for  the  term  of  one  year  for  which  1 ^close  here- 
with S3, 05.  (Add  SI.  for  postage  if  for  foreign 
country.)  I have  written  my  name  and  address  in 
margin  below. 
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Tw  VIOLET  RAYS 


Magic-Like 


Own  Home 


Feel  the  thrill  of  the  bounding  vitality  of  youth!  Increase  your  store  of  energy,  revitalize  your  worn 
out  cells,  make  every  fibre  of  your  body  tingle  with  a new  vim  and  vigor!  All  this  you  can  have 
through  the  magic  of  Vi-Rex  Violet  Rays  right  in  your  own  home! 

Violet  Rays  penetrate  to  every  cell  in  the  body,  imparting  that  stimulating  vigor  which  brings  the  glow  of 
health,  tones  up  the  entire  system,  putting  life  into  over-taxed  and  sluggish  tissues.  As  a quick  relief  from 
pain  Vi  -Rex  has  no  equal.  Its  soothing  rays  quickly  find  the  source  of  distress  and  afford  speedy  comfort.  Headaches,  nervous- 
ness, skin  blemishes  and  many  other  complaints  vanish  as  if  by  magic  through  this  marvelous  treatment.  You  will  be  amazed 
at  the  splendid,  quick  results  through  the  use  of  this  wonderful  new  Vi-Rcx  V,iolet  Ray  Machine — right  in  your  own  home! 


TRY  Vl-REX  RAYS  FREE 


You  don’t  have  to  take  any  risk  in  giving  Vi-Rex  Violet 
Rays  a trial.  Take  20  treatments  in  your  own  home.  Use 
this  marvelous  machine  for  ten  days.  If  you  do  not  find 
quick  relief — if  you  do  not  feel  .better,  sleep  better,  look 
better,  send  it  back  and  you  will  not  be  out  one  penny.  This 
special  offer  may  be  withdrawn  at  any  time,  so  act  quickly! 


Use  Vi-Rex  Violet  Rays  for 


For  building  health  and 
strength  there  is  nothing 
like  Vt-Rexo  For  chest  and 
bronchial  affections  it  is 
invaluable 


Asthma 

Boils 

Blackheads 

Catarrh 

Colds 


Corns 
Eczema 
Falling  Hair 
Hay  Fever 
Headache 
Insomnia 


The  Violet  Ray  is  especially 
effective  for  inducing  a clear 
and  healthy  skin,  free  from 
blemishes  and  sallowness 


Lumbago 
Sore  Throat 
Nervousness 
Neuralgia 


Paralysis 

Pimples 

Rheumatism 

Skin-diseases 


iit 


We  Have  Just  Published  a 


r 


Remarkable  Book  for  Your  Benefit 


This  book  explains  in  detail  the  manifold  uses  of  Violet  Rays  in 
treating  almost  every  known  human  ailment.  This  book  also 
contains  charts  and  diagrams  of  the  nervous  system  and  organic 
locations  and  fully  describes  just  how  the  Violet  Ray  works  its 
many  seeming  miracles,  written  in  a simple  stjde — devoid  of  all 
technical  language. 


■Ig 


Mail  Coupon  for  FREE  BOOK 


Find  out  how  Violet  Rays  will  help  you.  Read  what  hundreds  of  users  say 
about  the  Vi-Rex  and  astonishing  results  which  have  been  obtained.  Learn  why  it 
is  the  most  economical  and  practical  machine  of  its  kind  available.  You  may  use 
it  to  gain  health,  vitality,  beauty!  There  is  no  limit  to  its  beneficial  powers.  Mail 
the  Coupon  or  send  a postal.  Do  it  now. 


IPs.:* 


ill! 


1 11 


j! 

ii 


‘Violet 


as  upplitfd  wiiKilv 


Send 
for  This 
Book  at  Once 


A Copy  Is  Reserved  for  You — Send  for  It 


VI-REX  ELECTRIC  CO. 
326  W.  Madison  St. 


Dept.  42 
ChicagOj  III. 


VI-REX  ELECTRIC  CO. 

326  W.  Madison  St.  t)ept.  42  Chicago,  III. 


Please  send  me  without  cost  or  obligation  your 
free  book  describing  your  wonderful  Violet  Ray 
Machine. 


Name . . 
Address 


: City. 


. State . 
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It  contains  the  follow- 
ing 44  chemicals; 

Alum  A!2<SOi)3,  (NHi)2SO, 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 
(NH;H-H.O) 

Ammonium  Carbonate 
(NHi)-  CO3 

AmmoniumChloride  (NHiCl) 
Ammonium  Sulphate 
(Nll.)s  SO4 

Barium  Chloride  (BaCls) 
Boric  Acid  (H3BO3) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  ((iaCls) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 
(CaS042H20) 

Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnClo) 
Copper  Sulphate  (CUSO4) 
Ferrous  Sulphate  (FeS04) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

C;(f  Is  ( OH ) 3 

Hydrochloric  Acid  (HCl) 
Iodine  (I) 

Iron  Chloride  (FeCh) 

Iron  Oxide  (FeoOs) 

Lead  Acetate  Pb  (CaHaOa)^ 
Litmus  Paper 
Magnesium  Carbonate 
(MgCOg) 

Manganese  Dioxide  (MnOi) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (NiCla) 
Oxalic  Acid  (HeCiaOi) 
Sodium  Bicarbonate 
(NaHCOa) 

Sodium  Borate  (NaBOj) 
Sodium  Carbonate  (NanCOs) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaNOa) 
Sodium  Phosphate 
(NaaHPOi) 

Sodium  Sulphate  (Na2S04> 
Sodium  Sulphite  (NaaSOa) 
Stannous  Chloride  (SnCD 
Sulphate  of  Nickel  (NiSOi) 
Sulphate  of  Zinc  (ZnS04) 
Sulphuric  Acid  (H2SO4) 

Tin  (Granulated)  (Sn) 

Zinc  (Metal)  (Zn) 

Zinc  Carbonate  (ZnCOa) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 
One  Alcohol  Lamp 
One  Conical  Glass  Measure 
One  Erlenmeyer  Flask 
One  Glass  Funnel 
One  Delivery  Tube 
Six  Assorted  Test-Tubes 
One  Test-Tube  Holder 
Ten  Sheets  of  Filter  Paper 
One  Glass  Dropper 
One  Spoon  Measure 
Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
^ with  this  outfit. 


The  Joy  of  Father  and  Boy.” 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemi- 
cal experiments.  This  outfit  is  not  a toy,  put  up  merely  to  amuse,  but 
a practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a book  contain- 
ing a Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and 
100  instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  Tlie 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass, 
stoppers  and  there  is  a sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  sh.tpe.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  Book  is  a real  Chemistry  Course 
for  the  Beginner.  .Some  of  the  Contents  are;  Divi- 
sion of  Matter;  This  is  a Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature; This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  elements  and 
their  compounds.  There  is  a chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters’  Aphorisms,  etc. 


A good  part  of  the  book  is  devoted  to  Weights  antV 
Measures.  The  Metric  System,  the  English  system- 
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The  telephone  bell  jingles  just  then, 
and  the  Chief  leans  his  ear  against  the 
receiver  and  grunts.  We  hears  someone 
yappin’  on  the  other  end  of  the  line,  and 
then  the  Old  Man  slams  her  back  on  the 
hook  and  glares  at  us.  “Six  more,”  he 
says,  coldly,  and  poor  Bill  Lavrrence 
groans. 

I ventures  to  horn  in.  “Poisoned 
needle,  maybe,  eh?”  I says,  and  the  Chief 
looks  thoughtful.  “Maybe — yes,”  he  says 
slowly,  lighting  a cigar.  “Yeh,  Marten, 
most  likely  you  said  it.  That  would  leave 
only  a small  pin  prick  and  wouldn’t  show 
up  until  the  doctor  gave  the  bodies  a 
careful  goin’  over.  Come  on,  you  two, 
I want  to  look  into  this  thing  myself.” 

So  the  three  of  us  whizzes  down  in  the 
Old  Man’s  Lizzie  into  the  financial  dis- 
trict where  all  this  slaughter  is  goin’  on. 

Everything’s  on  its  neck  when  we  gets 
down  there.  The  people  is  standing 
around  in  mobs,  everybody  lookin’  scared 
and  ready  to  run.  The  boys  on  the  cor- 
ners is  havin’  the  time  of  their  young 
lives  tryin’  to  keep  cars  from  cornin’  to- 
gether, as  scared  chauffeurs  makes  des- 
perate attempts  to  get  worse  scared  big 
guys  away  from  there.  Things  looks  just 
right  for  anything  to  happen. 

The  Chief  runs  the  Lizzie  into  the  curb 
alongside  of  the  nearest  hitching  post. 
Habit  he  can’t  get  out  of  since  he  sold 
his  horse  and  buggy.  We  all  jumps  out, 
and  just  as  we  hits  the  sidewalk  a portly 
old  guy  keels  right  over  at  our  feet. 

The  Chief  rips  out  an  oath  and  blows 
his  whistle  as  the  crowd  surges  in.  I 
pulls  my  gat  and  uses  it  as  a club  and 
Lawrence  does  likewise.  Between  us  we 
keep  the  Old  Man  from  being  trampled 
to  death  until  two  harness  bulls  comes 
up  and  takes  over.  Then  we  kneels  with 
the  Chief  and  looks  the  unlucky  old 
codger  over. 

All  three  of  us  has  had  considerable 
experience  in  these  matters,  and  it  only 
takes  a minute  for  us  to  see  that  he’s  been 
gathered  to  his  fathers,  sure  enough. 
But  the  funny  part  of  it  is,  that  we  can’t 
see  no  trace  of  what  took  him  off.  No 
bruises,  wounds  or  anything.  And  you 
simply  can’t  croak  a guy  without  doing 
something  to  him. 

A couple  of  more  “flat-feet”  is  on  hand 
by  this  time,  and  the  Chief  sends  for  the 
wagon.  “Want  the  Doc  to  go  over  this 
jtiff  with  a fine-tooth  comb,”  he  says  to 
us  briefly;  all  three  of  us  keepin’  right 
on  lookin’  for  some  clue  as  to  how  the 
deadly  work  is  being  got  away  with. 

There’s  some  commotion  in  the  crowd, 
and  I looks  up  to  see  a guy  elbowing  his 
way  thru  the  mob  as  if  he  meant  it. 
After  a minute  I make  him.  One  of  our 
gang,  Frank  Nelson.  I nudges  the  Chief, 
and  he  beckons  Nelson  to  join  us.  “Just 
the  bird  I want  now,”  he  says  to  me 
under  his  breath. 

Nelson  was  the  only  “high-brow”  in 
our  outfit.  College  man,  he  was.  One  of 
them  unlucky  lads  what’s  fitted  for  better 
things,  but  just  can’t  seem  to  get  their 
hooks  on  ’em.  When  Frank  got  out  of 
college  he  made  about  a dozen  starts  and 
drew  just  that  many  blanks.  Finally  he’s 
down  to  the  point  where  he  can  take  his 
choice  between  the  “force”  and  “going 
to  work.”  Some  influential  friend  takes 
pity  on  him,  pulls  a few  strings,  and  he 
lands  in  our  midst — a full-fledged  plain 
clothes  man.  Wasn’t  long  before  the 
Chief  was  right  glad  to  have  him  hang- 
ing around.  He  wasn’t  nothing  extra  for 
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going  into  a downtown  saloon  and  pick- 
ing out  the  particular  dip  he  wanted, 
which  is  our  everyday  work,  but  when- 
ever an  odd  case  came  up,  he  generally 
was  there  with  both  feet.  He  had  a stock 
of  odd  and  end  knowledge  that  would 
take  you  off  your  feet,  and  the  Old  Man 
used  him  as  a kind  of  a human  cyclo- 
pedia. 

Well,  Nelson  joins  our  family  group 
and  looks  over  the  body.  Finally  he 
straightens  up  and  gazes  down  on  the 
corpse  admiringly.  “Excellent !”  he 
beams  at  us.  “I’ve  seen  so  much  killing 
of  various  sorts  since  I got  into  this 
business  tliat  I fancy  myself  as  a 
conoosier.  Now  this  is  one  splendid  ex- 
ample of  the  art.  Here  we  have  a per- 
fect specimen.  The  chap  that  did  this 
certainly  knows  his  business,  and  I can 
heartily  recommend  him  to  any  one  in 
need  of  such  service  as  a thoro,  all- 
around  man.” 

The  Chief  frowns.  “Can  the  small  talk, 
Frank,”  he  growls.  “Got  any  idea  how 
this  fellow  was  bumped  off  ?” 

Nelson  shook  his  head.  “Not  the 
slightest,”  he  said,  “except  the  conviction 
that  some  entirely  unknown  weapon  is 
being  used.” 

The  Old  Man  jerked  his  thumb  at  me. 
“Marten  has  an  idea  it’s  a poison  needle 
stunt.” 

“Marten’s  wrong,”  replied  Nelson,  de- 
cidedly. “I’m  just  from  the  morgue, 
where  the  department  doctors  are  work- 
ing on  some  of  the  others.  There  isn’t 
a pin  prick  nor  scratch  on  any  of  them. 
But  it’s  murder,  all  right,  for  in  the 
clothes  of  practically  all  of  them  we  are 
finding  notes  warning  them  that  they  are 
marked  for  death,  and  counciling  prayer 
and  repentance.  Some  kind  of  a Red, 
judging  from  the  tone  of  the  notes.” 

“Well,”  the  Old  Man  fairly  bit  out  his 
words,  “whatever  he  is,  or  whatever  he’s 
usin’  don’t  make  any  difference  in  what 
we  gotta  do.  We  gotta  get  this  gink, 
and  we  gotta  get  him  quick.  At  his  pres- 
ent rate  he’ll  wipe  out  the  town  in  a week. 
You  don’t  know  when  he’ll  take  it  into  his 
head  to  start  on  its,  and  if  he  does  that 
you’ll  all  wish  you  had  used  your  brains 
a bit  more.  Scatter — dig  into  it ! Here 
comes  the  wagon.  Mix  into  this  crowd 
and  see  what  you  can  do.” 

Nelson  grabbed  me  by  the  arm  and 
drew  me  along  with  him.  We  got  out 
of  the  jam,  and  Nelson  pilots  me  into 
the  back  room  of  a nearby  saloon.  Over 
a couple  of  glasses  of  the  nearest  beer 
they  had  he  opens  up. 

“Now  then,  Marten,”  he  says,  “Fve 
been  on  the  jump  since  the  first  guy  got 
his,  and  I got  a idea  of  how  maybe  this 
is  bein’  done.  But  I ain’t  got  a ghost  of 
an  idea  of  who  is  doin’  it.  The  only  way 
that  I can  see  we  got  a chance  of  finding 
that  out  is  to  lay  a trap  for  the  fiend. 
And  traps  are  always  baited.  Now  I 
know  you  got  lots  of  nerve.  Are  you 
game  to  be  the  piece  of  cheese?” 

“Tip  me  a little  more,”  I says,  cautious- 
like.  “The  idea  of  bein’  a target  for 
whatever  this  guy’s  workin’  ain’t  none  too 
pleasant  to  contemplate.  What’s  your 
idea  ?” 

“Do  you  know  Simonds,  the  big 
broker  ?” 

I nodded. 

“Well,  he’s  on  the  list.  Got  a note,  like 
the  rest  of  ’em.  I just  left  him  before  I 
joined  you  fellows.  He’s  over  in  his 
office,  scared  to  come  out.  Don’t  blame 
him  much  at  that.  You’re  about  his  build, 
and  with  a little  alteration  of  your  jib, 
some  nice  alfalfa  like  he  wears,  and  so 
forth,  I think  we  could  ring  you  on  this 
chap  for  the  genuine  article.  We’ll  go 
over  to  his  office,  make  you  up ; you  come 
out  on  the  street,-  me  trailin’  you,  and 
see  if  I can  get  him.” 
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that  has  Automatic  Heat  Control,  and 
can’t  undercure  or  overcure  a tire. 

Requires  no  watching  or  regulating. 

FREE  Book 

•*HowtoOpen  a Tire  Repair  Shop.** 

It  tells  how  to  make  big  money. 

Don’t  delay.  Write  quick. 

C.  A.  SHALER  CO. 

2202  FoottbSl.  WiapaB.  Witcoa^ 


Build  This  Car 

This  nifty  little 
car  driven  by 
gasoline 


an 

ever,  now 
ready.  Sand  30c  for  build- 
ing plans  and  price  list  of 
parts  showing  how  to  build  this  lad’s  car. 
SYPHER  MFG.  CO.  166  Sypher  Bldg.,  Toledo,  Ohio 


MONEY  SAVINGS  ]F0R  YOU 

Usedasd  rebuilt  motorerelesrulngleand  twins. 


iry  prieea.  You  aav*  d^er* 
pronta.  : Motorcycle  and  auto* 
oiobfle  tires  too,  19.00.  Complete 
line  of  perte  and  eupoGee.  ^ 
nger  Cycle  Co. , RocnKter.N.Y* 


$1.00 


TRADE  MARK 

Skinderviken  Transmitter  Button 

U.  S.  and  Foreign  Patents 

J.  SKINDERVIKEN 

Inventor  and  Sole  Manufacturer 

154  W.  Randolph  St.  Chicago,  III. 


STAMPS 


50  all  di£f.  British  Guiana,  Cuba,  China, 
India,  Jamaica.  Japan,  Portugal.  Vene- 
_ . zuela,  etc.,  only  lOc;  100  all  diff.,  15c; 

1000  all  dlff.,  fine  collection  In  itself.  $5.00;  100  diff. 
U.  S.  30c;  1000  hinges,  lOc.  Agents  wanted,  50%  com- 
mission. List  free.  1 BXJT  STAMPS.  - 

L.  B.  DOVER  LONGMONT,  COLO. 

' with  cards,  coins,  hanaker- 
chiel.  egg,  ring,  glass,  etc.  SlmpH- 
0ed  and  lllnstrated  so  that  a cblla 
Can  perform  them.  To  Introdnce 
catalogues  of  tricks  and  entertain- 
ing hooks. 


SECRET  SERVICE 

Operatives,  Detectives  and  Investigators  are  in  Ing 
demand:  earn  big  salaries:  fascinating  work.  Be 
Independent.  We  show  you  how  hy  home  study. 
Write  American  School  of  Criminology,  Dept.  B, 
Detroit,  Mich. 
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“That’ll  be  nice,”  I remarked.  “And 
when  the  wagon’s  carted  this  bloomin’  as- 
sassin away,  you’ll  turn  to  the  flat-feet 
and  say:  ‘Now,  boys,  one  of  you  shin 
around  to  Marten’s  widow  and  break  it 
to  her  gently.’  ” 

“Chances  of  that  are  about  fifty-fifty,” 
says  Nelson  promptly.  “If  my  guess  is 
right,  you  won’t  run  much  real  risk.  If 
I’m  wrong,  there’ll  be  a strange  copper 
in  hell  sudden.  Are  you  on?” 

Well,  it’s  all  in  the  day’s  work,  you 
know.  I shrugs  my  shoulders.  “Lead  on, 
Macbeth,”  I says,  grimly.  “I’ll  be  the 
goat.” 

Nelson’s  already  on  his  feet.  “Out- 
side,” he  orders.  “Let’s  get  going  before 
you  change  your  mind.” 

Well,  we  beats  it  around  to  head- 
quarters and  picks  up  a bit  of  make-up. 
While  I’m  gettin’  my  things  together, 
Nelson  blows  out  to  do  a little  shopping 
and  blows  in  again  with  a bundle.  Off 
we  go  to  Simonds’  office. 

We  find  Simonds  in  a funk.  Scared 
stiff.  We  explain  our  idea,  and  he  peels 
out  of  his  duds.  I study  his  phiz,  and 
imitate  it  with  Nelson’s  help.  Finally 
Frank  is  satisfied. 

“Now  strip,  son,”  is  the  next  order, 
and  I peels  to  the  buff.  Then  Nelson  un- 
wraps his  bundle  and  I see  it’s  thin  rubber 
sheeting.  “Best  I could  do,  old  boy,” 
says  Nelson,  as  he  wraps  it  around  my 
carcass,  fastening  it  as  best  he  can.  “No 
time  to  get  you  a suit  of  this  stuff  made.” 

“What’s  the  idea?”  I complains,  for 
the  stuff  don’t  feel  none  too  comfort- 
able. 

“It’s  your  life  preserver,”  says  Frank, 
grimly.  “Don’t  kick  on  it.  It’s  the  fifty 
chances  that  I said  were  with  you.” 

Well,  it’s  his  party,  so  I dresses  in 
Simonds’  duds  over  my  rubber  wrappings, 
and  out  into  the  street  I go  to  invite  some 
boob  to  kill  me.  Out  of  the  corner  of 
my  eyes  I see  Nelson  loppin’  along  in  the 
rear. 

After  a half  hour  of  nothing  happening, 
I kind  of  forgets  the  darned  case.  Got 
interested  in  readin’  a big  sign.  And  the 
first  thing  I know  there’s  a commotion 
behind  me. 

I wheels,  and  there  is  Nelson  wrestling 
a big  old  bird  with  bushy  whiskers,  who 
is  hanging  on  for  dear  life  to  a black 
leather  satchel.  The  crowd  is  already 
gatherin’  in,  so  I double  quicks  into  the 
melee.  The  next  few  minutes  ain’t  quite 
so  clear.  That  boy  put  up  one  terrific 
scrap,  and  we  both  had  our  hands  full. 
I tried  a couple  of  times  to  bore  him, 
but  I couldn’t  get  a chance  without 
shootin’  right  thru  Nelson.  But  finally  I 
gets  the  butt  end  of  my  gat  against  his 
dome  and  down  he  comes.  Pantin’,  Frank 
slips  on  the  wristlets,  and  up  charges 
the  harness  bulls.  “Wagon,”  orders 
Frank,  and  we  keep  a half  hitch  on  the 
old  boy  till  it  gets  there. 

We  drives  around  to  the  station,  and 
the  Old  Man  has  a coniption  fit  when  he 
sees  what  we  got  in  the  cart.  The  rest 
the  world  knows. 

Our  man  turns  out  to  be  Professor 
Gleason,  and  the  doctors  find  out  he’s 
warped  from  the  Adam’s  apple  up.  And, 
brother,  when  we  frisked  that  lad  he  had 
machinery  strewed  all  over  his  clothes, 
including  his  satchel,  which  contained 
the  “power  plant.” 

He  wouldn’t  give  us  a tip  as  to  what 
it  was  all  about,  and  somehow  Nelson 
never  could  get  the  darned  thing  to  work, 
altho  he  fust  over  it  for  months.  I 
ain’t  sure,  and  neither  is  anybody  else, 
just  exactly  how  he  done  it.  Nelson  says 
he  is  sure,  but  I got  my  doubts. 

Anyway,  here’s  how  Frank  figures  her. 
Maybe  you  know  more  about  fancy 
“juice”  work  than  I do.  Most  of  it’s  over 
my  head. 


WHAT  IS  AN 
INTERNAL 
BATH? 


By  R.  W.  BEAL 


Much  has  been  said  and  volumes 
have  been  written  describing  at 
length  the  many  kinds  of  baths 
civilized  man  has  indulged  in  from  time 
to  time.  Every  possible  resource  of  the 
human  mind  has  been  brought  into  play 
to  fashion  new  methods  of  bathing,  but, 
strange  as  it  may  seem,  the  most  impor- 
tant as  well  as  the  most  beneficial  of  all 
baths,  the  “Internal  Bath,”  has  been  given 
little  thought.  The  reason  for  this  is 
probably  due  to  the  fact  that  few  people 
seem  to  realize  the  tremendous  part  that 
internal  bathing  plays  in  the  acquiring  and 
maintaining  of  health. 

If  you  were  to  ask  a dozen  people  to 
define  an  internal  bath  you  would  have 
as  many  different  definitions,  and  the  prob- 
ability is  that  not  one  of  them  would  be 
correct.  To  avoid  any  misconception  as 
to  what  constitutes  an  internal  bath,  let 
it  be  said  that  a hot  water  enema  is  no 
more  an  internal  bath  than  a bill  of  fare 
is  a dinner. 

If  it  were  possible  and  agreeable  to  take 
the  great  mass  of  thinking  people  to  wit- 
ness an  average  post-mortem  the  sights 
they  would  see  and  the  things  they  would 
learn  would  prove  of  such  lasting  benefit 
and  impress  them  so  profoundly  that 
further  argument  in  favor  of  internal 
bathing  would  be  unnecessary  to  convince 
them. 

Few  people  realize  what  a very  little 
thing  is  necessary  sometimes  to  improve 
their  physical  condition.  Also  they  have 
almost  no  conception  of  how  a little  care- 
lessness, indifference  or  neglect  can  be  the 
fundamental  cause  of  the  most  virulent 
disease.  For  instance,  that  universal  dis- 
order from  which  almost  all  humanity  is 
suffering,  known  as  “constipation,”  “auto- 
intoxication,” “auto-infection,”  and  a mul- 
titude of  other  terms,  is  not  only  curable 
but  preventable  through  the  consistent 
practice  of  internal  bathing. 

How  many  people  realize  that  normal 
functioning  of  the  bowels  and  a clean 
intestinal  tract  make  it  impossible  to  be- 
come sick?  “Man  of  today  is  only  fifty 
per  cent,  efficient.”  Reduced  to  simple 


English  this  means  that  most  men  are 
trying  to  do  a man’s  portion  of  work  on 
half  a man’s  power.  This  applies  equally 
to  women. 

How  many  can  you  name,  including 
yourself,  who  are  physically  vigorous, 
healthy  and  strong?  The  number  is  ap- 
pallingly small. 

It  is  not  a complex  matter  to  keep  in 
condition,  but  it  takes  a little  time,  and 
in  these  strenuous  days  people  have  time 
to  do  everything  else  necessary  for  the 
attainment  of  happiness,  but  the  most 
essential  thing  of  all,  that  of  giving  their 
bodies  proper  care. 

Would  you  believe  that  five  to  ten  min- 
utes devoted  to  systematic  internal  bathing 
can  make  you  healthy  and  maintain  your 
physical  efficiency  indefinitely? 

If  you  would  keep  your  blood  pure, 
your  heart  normal,  your  eyes  clear,  your 
complexion  clean,  your  mind  keen,  your 
blood  pressure  normal,  your  nerves  re- 
laxed and  be  able  to  enjoy  the  vigor  of 
youth  in  your  declining  years,  practice  in- 
ternal bathing  and  begin  today. 

Now  that  your  attention  has  been  called 
to  the  importance  of  internal  bathing,  you 
will  probably  want  to  know  WHAT  an 
internal  bath  is,  WHY  people  should  take 
them,  and  the  WAY  to  take  them.  These 
and  countless  other  questions  are  all 
answered  in  a booklet  entitled  “THE 
WHAT,  THE  WHY  and  THE  WAY 
OF  INTERNAL  BATHING,”  written 
by  Dr.  Chas.  A.  Tyrrell,  the  inventor  of 
the  “J.  B.  L.  Cascade,”  whose  lifelong 
study  and  research  along  this  line  have 
made  him  the  preeminent  authority  on 
this  subject  Not  only  did  internal  bath- 
ing save  and  prolong  Dr.  Tyrrell’s  own 
life,  but  the  lives  of  a multitude  of  hope- 
less individuals  have  been  equally  spared 
and  prolonged.  No  book  has  ever  been 
written  containing  such  a vast  amount  of 
practical  information  to  the  business  man, 
the  worker,  and  the  housewife;  all  that 
is  necessary  to  secure  this  book  is  to  write 
to  Tyrrell’s  Hygienic  Institute  at  No.  134 
West  Sixty-fifth  Street,  New  York  City, 
and  mention  having  read  this  article  in 
Science  and  Invention  and  same  will  be 
immediately  mailed  to  you  free  of  all 
cost  or  obligation. 

“Procrastination  is  the  thief  of  time.” 
A thief  is  one  who  steals  something. 
Don’t  allow  procrastination  to  cheat  you 
out  of  your  opportunity  to  get  this  valu- 
able information,  which  is  free  for  the 
asking.  If  you  would  be  natural,  be 
healthy.  It  is  unnatural  to  be  sick.  Why 
be  unnatural,  when  it  is  such  a simple 
thing  to  be  well?  {Advertisement.) 


CORD  TYPE  TIRES 


An  Honest  Serviceable  8000-Mile  Tire — ^Thls  casing  is  not  sewed, 
^ patched  or  retreaded  but  is  rebuilt  throughout  of  new  material.  Reinforced 
> side  walls  and  a Standard  Non-skid  tread  of  new  live  rubber,  same  as  cut. 
Actually  guaranteed  for  5000  miles  against  defects  in  materials  and  workmanship. 
A High  Grade  Tube  Free  With  Each  Tire  Ordered 
28x3  .,$7.15  31x4  ..$10.80  32  x 4%. .$12.40  36  x 4%. .$14.85 

30  x 3 ..  7.85  32  x 4 ..  11.15  33  x 4t4. . 12.95  35  x 5 ..  15.35 

30x3%..  8.95  33  x 4 ..  11.60  34  x 4%..  13.60  87  x 5 ..  15.45 

32x3%..  9.55  34  x 4 ..  11.95  35  x 4%..  13.85  „ 

State  straight  side  or  clincher.  Send  $2.00  deposit  with  your  order.  Tire  will  be 
shipped  C.  O.  I),  with  section  left  unwrapped  for  examination.  If  tire  19  not  satisfac- 
tory. deposit  wiil  be  returned.  5 pet  cent  discount  if  full  amount  is  Sent  with  order. 
DURABLE  TIRE  AND  RUBBER  CO.  2817-J  Wabash  Ave.,  Chicago,  III. 


umsN 

Protect  your  tools  from  rust,  knocks,  bangs  and  theft  in 
absolutely  the  best  tool  chests  made  for  Machinists,  Tool- 
makers,  Carpenters,  Auto  Mechanics,  Electricians  and 
Household  use. 

Write  for  prices  and  *'Satlsfactlon-or-money-back** 
guarantee. 

Union  Tool  Chest  Co.,  Inc.  36  Mill  St.,  Rochester,  N.Y. 
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6000  Miles  Guaranteed 

Thany2  Price 


SEND  NO  MONEY 

Don’t  miss  this  chance  to  cut  your 
tire  cost  in  half.  Our  standard  make 
Rebuilt  Tires  in  excellent  condition 
selected  by  our  experts  are  guaran- 
teed for  6.000  miles  or  more.  We 
ship  at  once  on  approval.  Don't 
send  any  money.  Just  your  name 
brings  tires.  NOTE.  These  are 
cot  two  tires  sewed  together. 

Prices  Smashed 


Size  Tires  Tubes 
28x3  $ 6.25  $1.65 
80x3  6.40  1.60 

6.60  1.76 

7.00  2.00 

8.00  2.26 
8.26  2.40 

8.60  2.60 


ZOxZH 

82x3H 

81x4 

82x4 

83x4 


Size  Tires  Tubesi 
34x4  $ 8.76  $2.60 

33x4K  9.60  2.801 
34x4>^  10.00  8.00| 
36x4H  11.00  8.16 
36x4>^  11.60  3.40 
36x5  12.60  8.60 

37x6  12.75  8.76 


SEND  NOW! 


Just  your  name  and  size  of  tires 
wanted.  No  money  In  advance. 

Pay  only  on  arrival.  Ebcamine  and 
judge  for  yourself.  If  not  satisfied 
return  them  at  our  expense  and  your 
money  refunded. 

) MITCHELL  TIRE  & RUBBER  CO. 
a09  East  39th  Street  Dept.  427  Chicago,  lit. 


Step  into  this  permanent,  profitable,  year  ’round 
business — 10  million  auto  and  truck  drivers,  motor- 
men  need,  want  Miracle  Windshield  Cloths.  Keeps 
rain,  steam,  snow,  sleet,  frost  off  windshield,  both 
sides.  Just  rub  Miracle  Cloth  on  shield — the 
miraculous  chemical  causes  moisture  to  run  off, 
leaves  glass  clear.  One  wiping  lasts  through  any  storm. 
Provides  safety  to  passengers  and  pedestrians. 

MADE  $123.35  IN  ONE  DAY 

Others  are  coining  money  with  IVIiracle  Windshield 
Cloth.  E.  S.  Earle,  Ohio,  writes:  ‘T  have  ma^ie  as 
high  as  $123.35  in  a single  clay.  Consider  it  poor 
day  when  I made  less  than  $20  profit."  You  may  do 
even  better.  Write  today  for  proposition  or.  better 
still,  send  Dollar  Bill  for  Two  Miracle  Cloths  (One 
Free),  telling  us  exclusive  territo^ry  you  want. 
ACT  NOW. 

MIRACLE  MFC.  CO.,  1063  Miracle  Bldg.,  Toledo,  0. 


Nelson  says  Gleason  managed  to  elec- 
trocute his  victims  with  juice  from  a few 
ordinary  dry  batteries.  What?  Yeh,  I 
didn’t  think  it  could  be  done  myself,  but 
Nelson  says  it  was  a cinch. 

There  was  two  jiggers  in  the  satchel 
that  Nelson  called  the  ray  generators. 
They  had  lenses  fitted  on  them.  Frank 
says  they  brought  the  rays  to  a focus. 
Seems  that  there’s  some  light  that  you 
can’t  see  at  all — ultra  or  infra  something 
or  other.  Well,  it  is  doped  out  that  this 
old  bird  found  one  that  would  carry  a 
current  just  as  good  as  a chunk  of  cop- 
per wire  does. 

Nelson  says  he  thinks  the  professor 
must  have  got  a altogether  new  one, 
altho  he  says  that  there  is  at  least  one 
that’s  known  to  be  a pretty  good  juice 
carrier. 

Now  the  real  big  idea  was  this.  These 
bloomin’  rays  of  light  penetrated  like  the 
X-rays  do.  Right  under  the  hide  they 
went.  And  along  went  the  current,  too. 

Nelson  says  that  once  you  get  under 
the  skin,  which  has  great  resistance,  an 
awful  weak  current  means  a quick  trip 
Over  the  Big  Divide.  Forget  now,  but 
he  did  say.  Let’s  see.  Ain’t  sure,  but  it 
runs  in  my  mind  that  it  was  seventy-five 
milh-amperes  across  the  heart,  or  some- 
thing like  that.  Don’t  know,  but  the 
doctors  seemed  to  think  that  would  do  it. 

All  the  old  gink  needed  was  a little 
outfit  to  make  these  rays  and  a few  dry 
cells.  He  just  bored  _ you  with  two 
beams  of  them  like  any  circuit,  and  turned 
on  the  juice. 

^ Seems  Nelson  guest  it  was  something 
like  that  and  wound  me  up  in  rubber, 
hoping  that  that  would  be  a insulator 
for  the  thing.  / know  it  was. 

And  a little  tip,  brother.  Gleason 
ain’t  the  only  bird  that  knows  about 
light  rays  bein’  conductors  and  all  that. 
Get  yourself  some  rubber  underwear 
made.  I got  mine  on  right  now. 


^torq  to  i|ouFRE£ 

KasSest  riding,  most  comfortable  wheel 
built.  We’ll  ship  it  to  you  on  approval. 
You’ll  want  it  sure  when  you  see  fh© 
18  exclusive  features  of  the  splendid 
1921  model  electrically  equipped 

BIACR  BIAUTV 

Big  color-illast  rated  catalog  shows  large 
variety  of  styles — describes  features 
fully.  Choose  the  wheel  and  we’llship 
express  prepaid  on  approval  without 
cost.  A small  deposit  and  A DOLLAR 
A makes  it  yours.  Our  direct 

factory  price  saves  you  money — a sav- 
ing you  cannot  afford  to  overlook, 

5 year  guaranty  and  6 months'  ac- 
cident insurance  with  every  wheel. 
Send  now  for  big  color-  pDETf 
illustrated  catalog — it's  • 

Haverford  Cycle  Company 

Established  25  years 
Dept.  623  Philadelphia,  Pa. 

Be  a Black  Beauty  O'wner  Agent 


ALSOPAIL  SPARK 


BEST  BY 

GOVERNMENT  TESTS 

This  simple  little  device  does  away 

with  Spark  Plug  and  Carbon  Troub- 
les, pays  its  owner  big:  dividends.  Ask 
for  copy  of  report  showing  severe  U.  S 
Govt.  Tests.  You  Cannot  Afford  to  Be  Without  It. 

It  saves  spark  pluers,  gasoline  battery  and  starter'— Elimi- 
nates Carbon — gives  your  car  greater  power— will  fire  old 
or  cracked  plugs  no  matter  how  full  of  oil  or  grease.  In- 
sures a hot  spark.  Prevents  misfires.  Makes 
starting  easy.  Send  your  order  today 
_and  put  an  end  to  your  engine  troubles.  ' 
Cost  complete,  with  Money-Back 
Guarantee,  $7.50  ' 

ALL-SPARK  IGNITION  CO 

Mail  Order  Dent. 

13  Water  St.,  N.Y.  City 


^ Wo  want  one  exclusive  repre* 
sentativeineach  locality  to  ufl0 
^ and  Bell  the  new  Mellinger  Extra-Ply, 
made  tires.  Guarantee  Bond  for 
[6000  Miles*  (No  seconds).^  ShippM  pre- 
‘ paid  on  approval.  Sample  seetjonaformshod. 

buy  ontll  you  getour  Special  Direct  Pnccs.  Write 
, MELLINGERTlRea  rubber  CO. 

P 901  Oak  St.  Kansas  City,  Mo* 
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short  a gas-pipe,  or  too  little  cooling  water 
may  cause  the  same  result. 

A more  or  less  milky  mixture  of  oil 
and  water  will  drip  from  the  end  of  the 
pipe,  but  in  a short  time  you  will  see  a 
clear  pale  yellow  oil  sink  to  the  bottom  in 
a layer  underneath  the  water  in  the  re- 
ceiving vessel. 

Continue  the  distillation  as  long  as  any 
oil  drops  seem  to  be  coming  over,  chang- 
ing the  receiver,  if  necessary.  Of  course, 
there  will  be  much  more  water  than  oil, 
but  from  three  ounces  of  cloves  almost 
half  an  ounce  of  oil  should  be  obtained. 
With  a little  care,  the  water  can  be  drawn 
off  or  decanted  from  the  heavier  oil.  The 
oil  of  cloves  remaining  may  then  he  freed 
of  any  water  still  mixed  with  it,  by  pass- 
ing it  thru  a little  cone  of  dry  white  ab- 
sorbent paper  into  a small  vial.  To  make 
this  filtering  cone,  simply  cut  out  a three- 
inch-wide  circle  of  the  paper,  fold  it  across 
the  middle  and  crease  the  semi-circle  into 
quarters,  opening  one  fold. 

Naturally,  the  essential  oil  of  cloves  is 
about  six  times  as  strong  as  the  clove  it- 
self, representing  as  it  does,  the  very 
essence  of  the  spice.  Bearing  this  in  mind, 
it  may  be  used  for  the  same  purposes  and, 
in  fact,  it  is  really"-much  superior. 
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solution  any  impurities  that  may  be  pres- 
ent tend  to  remain  in  the  solvent.  Because 
of  this  fact  the  purification  of  many  sub- 
stances becomes  a comparatively  simple 
matter.  In  the  chemical  industries,  too, 
such  processes  are  carried  out  on  a very 
large  scale.  The  Chili  saltpeter  beds,  long 
the  world’s  sole  supply  of  nitrogen  corn- 
pounds  for  the  manufacture  of  nitric 
acid,  explosives  and  fertilizers,  contain 
sodium  nitrate  mixed  with  rock  and  other 
foreign  matter.  To  purify  the  salt,  the 
ore  is  crushed,  leached  with  water  and 
then  filter-pressed  to  remove  the  insoluble 
matter  and  obtain  a clear  solution.  A 
considerable  portion  of  the  liquid  solvent 
is  evaporated  and  the  remaining  solution 
allowed  to  cool.  This  results  in  the  sepa- 
ration of  the  saltpeter,  i.e.,  sodium  nitrate, 
in  the  form  of  crystals  and  leaves  in  the 
remaining  liquid  portion,  called  the 
“mother  liquor,’’  the  impurities.  One  of 
these  so-called  impurities  is  a very  valu- 
able by-product,  sodium  iodate,  from 
which  is  obtained  a large  part  of  the 
world’s  supply  of  iodine.  The  potash  salts 
of  Strassfurt,  Germany,  so  valuable  for 
fertilizers  and  chemical  industries  are 


The  Six  Systems  of  Crystals. 


purified  in  a similar  manner.  And  so,  too, 
is  the  cream  of  tartar  used  in  baking  pow- 
ders and  obtained  from  the  crude  argol 
that  crystallizes  on  the  insides  of  wine 
casks. 

In  these  processes  of  purification  it  is 
desirable  to  obtain  as  small  crystals  as 
possible  and  this  condition  is  brought 
about  by  stirring  the  mixture  thoroughly 
while  the  crystals  are  forming.  If  the 
crystals  are  large  they  will  enclose  small 
quantities  of  mother  liquor.  Where  a 
very  high-grade  of  purity  is  desired  it  is 
often  necessary  to  recrystallize  the  product 
by  dissolving  in  a small  quantity  of  water, 
evaporating  and  cooling.  After  the  crys- 
tals are  formed  they  should  be  filtered 
from  the  mother  liquor  and  washed  with 
a small  quantity  of  the  pure  solvent. 

The  purity  of  a crystal  substance  may 
often  be  tested  by  the  determination  of 
its  melting  point.  Every  crystal  substance 
has  a definite  melting  point,  which  is 
changed  by  the  presence  of  any  impurity. 
Therefore,  to  test  the  purity  of  a sub- 
stance determine  its  melting  point  and 
compare  it  with  the  value  obtained  from 
a table  of  physical  constants. 

Preparation  of  Alum:  In  each  of  two 
beakers  or  other  containers  place  500  cc. 
of  water.  In  one  beaker  dissolve  87  grams 
of  potassium  sulphate  and  in  the  other 
171  grams  of  non-crystalline  aluminum 
sulphate,  using  heat  in  each  case  if  neces- 
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sary.  In  a large  evaporating  dish  mix  the 
two  solutions  and  placing  the  dish  on  a 
tripod  over  a Bunsen  burner  evaporate 
off  from  one  half  to  two-thirds  of  the 
water.  Upon  allowing  the  contents  of  the 
evaporating  dish  to  cool  crystals  of  alum, 
which  is  a double  compound  of  potassium 
and  aluminum  sulphate,  will  separate  out. 
If  small  crystals  are  desired  stir  during 
the  process  of  cooling.  See  Figure  2. 

Growing  an  Alum  Crystal:  Make  a 

saturated  solution  of  alura  by  dissolving 
100  grams  of  the  salt  in  a liter  of  hot 
water  and  allowing  the  solution  to  cool. 
Then  select  a small  crystal  of  alum  and 
suspend  it  by  a thread  in  the  saturated 
solution  that  you  have  prepared.  Allow 
this  to  stand  undisturbed  for  a consider- 
able period  of  time  and  slowly  a very 
perfect  crystal  will  grow.  Figure  3. 

Preparation  of  Glauber’s  Salt:  This 

salt,  chemically  known  as  sodium  sul- 
phate, may  be  prepared  in  the  same  man- 
ner as  alum.  In  500  cc.  of  water  dissolve 
200  grams  of  the  dry  salt,  using  heat  with 
constant  stirring  to  bring  it  into  solu- 
tion. As  before  evaporate  off  about  a 
third  of  the  water  and  allow  the  mixture 
to  cool.  Clear,  ice-like  crystals  will  re- 
sult. To  preserve  these  crystals  they 
must  be  kept  in  a glass  container  well 
stoppered  so  as  to  exclude  the  air. 

Preparation  of  Chemically  Pure  Sodium 
Chloride:  In  a 500  cc.  beaker  place  150 


Fiff  4 

Preparation  of  Chemically  Pure  Sodium 
Chloride. 


grams  of  ordinary  table  salt.  Add  360  cc. 
of  distilled  water  and  stir  vigorously  un- 
til no  more  will  go  into  solution  and  the 
water  is  saturated.  Then  filter  into  a 
clean  beaker  and  add  concentrated  hydro- 
chloric acid  until  the  salt  just  begins  to 
separate  from  solution.  Now  set  up  a 
hydrochloric  acid  generator,  as  shown  in 
Figure  4,  connecting  it  with  a wash  bottle 
containing  concentrated  hydrochloric  acid 
solution.  With  the  wash  bottle  connect 
a delivery  tube  terminating  in  a 2-inch 
funnel  and  allow  the  latter  to  dip  beneath 
the  surface  of  the  saturated  salt  solution. 

Place  in  the  generator  a quantity  of 
rock  salt  and  cover  it  well  with  concen- 
trated sulphuric  acid  and  heat  very  gently. 
This  generates  hydrochloric  acid  gas  which 
on  passing  into  the  salt  solution  drives 
chemically  pure  sodium  chloride  out  of 
solution  and  precipitates  it  in  crystal 
form.  This  results  from  the  fact  that 
sodium  chloride  is  less  soluble  in  hydro- 
chloric acid  than  in  water,  and  therefore 
the  more  chloride  is  thrown  out  of  solu- 
tion. Allow  the  salt  to  settle  and  pour 
off  the  clear  liquid  leaving  the  salt  in  the 
beaker.  Cover  it  with  pure  dilute  hydro- 
chloric acid,  agitate  the  contents  of  the 
beaker  with  a rotary  motion,  allow  to  settle 
and  again  pour  off  the  clear  liquid.  Re- 
peat this  several  times.  Then  filter 
through  a filter  paper  and  allow  to  dry. 
The  product  is  chemically  pure  sodium 
chloride. 

Preparation  of  Crystals  of  Iodine:  Crys- 
tals are  sometimes  prepared  without  the 
aid  of  solution.  Such  is  the  case  with 
iodine  crystals. 

Arrange  apparatus  as  shown  in  Figure 
5.  In  the  test  tube  place  a mixture  con- 
sisting of  1 grain  of  potassium  iodide  and 
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Became  An  Artist 

This  wonderful  new  method  makes  it  possible’ 
for  anyone  to  learn  Illustrating,  Cartooning,  or 
Commercial  Art.  Hundreds  of  our  students  are  now 
making  splendid  incomes.  And  most  of  them  never  touched 
a drawing  pencil  before  they  studied  with  us. 
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one-fourth  its  bulk  of  manganese  dioxide. 
Upon  this  pour  2 cc.  of  concentrated  sul- 
phuric acid  and  warm  the  contents  very 
gently.  The  beautiful  violet  vapor  of 
iodine  will  at  once  appear  and  condensing 
upon  the  cold  funnel  will  form  a mass  of 
iodine  crystals.  The  crystals  may  be  pre- 
served in  a well  stoppered  bottle. 

This  process,  whereby  a substance 
vaporizes  and  recrystallizes  without  first 
melting,  is  called  sublimation.  It  is  fre- 
quently employed  to  purify  commercial 
samples  of  iodine.  The  apparatus  for  this 
purpose  is  illustrated  in  Figure  6. 

Formation  of  Crystals  by  Supersatura- 
tion: A very  interesting  condition  known 
as  supersaturation  is  possible  with  certain 
salts.  In  a small  beaker  or  Erlenmeyer 
flask  place  50  grams  of  ordinary  photo- 
grapher’s hyposulphite  and  cover  with 
10  cc.  of  water.  Heat  the  mixture  until 
it  has  dissolved  and  then  allow  it  to  cool 
without  disturbance.  When  the  solution 
has  reached  room-temperature  drop  into 
it  a tiny  crystal  of  the  same  substance  and 
at  the  same  time  give  the  flask  a quick 
shake.  Immediately  a mass  of  crystals 
will  appear  and  the  flask  will  become  de- 
cidedly warm,  illustrating  the  fact  that  a 
change  of  physical  state  is  accompanied 
by  an  energy  change. 

Water  of  Crystallisation:  Many  salts 
depend  for  their  crystalline  form  upon 
water  chemically  combined  with  the  salt. 
When  this  water  is  driven  off  the  salts 
lose  their  crystalline  form  and  crumble 
to  an  amorphous  powder.  Many  of  the 
rocks  and  mineral  deposits  of  the  earth 
contain  water  chemically  combined.  Thus 
the  gypsum  which  covers  the  bottom  of 
Great  Salt  Lake  is  crystallized  calcium 
sulphate  containing  about  21%  of  chemic- 
ally combined  water.  When  we  take  this 
gypsum  into  our  laboratories  and  drive  off 
approximately  half  of  this  water  we  ob- 
tain a non-crystalline  substance  known  as 
Plaster  of  Paris.  When  this  Plaster  of 
Paris  is  again  mixed  with  water  it  chem- 
ically combines  with  it  and  sets  into  a 
hard  substance.  Hydraulic  cement  owes 
its  marvelous  property  of  indestructibility 
to  its  chemical  union  with  water  into  a 
stony  substance. 

Water  of  Crystallisation  in  Copper  Sul- 
phate: Into  a dry  test  tube  drop  a crystal 
of  copper  sulphate,  or  blue  vitriol.  Heat 
the  test  tube  and  immediately  water  vapor 
will  issue  from  it  and  condensing  will 
cover  the  cold  upper  portions  of  the  tube 
with  water.  At  the  same  time  the  copper 
sulphate  will  lose  its  blue  color  and  when 
cold  you  can  readily  crumble  it  to  a non- 
crystalline powder  between  your  fingers. 

Now  replace  the  powdered  almost  color- 
less salt  in  another  test  tube  and  cover 
it  with  a very  little  hot  water.  Heat  the 
bottom  of  the  tube  gently  in  the  Bunsen 
flame  and  when  the  sulphate  has  dissolved 
pour  the  solution  into  a watch  glass. 
When  the  solution  has  cooled  a deposit 
of  blue  crystals  will  appear  on  the  watch 
glass,  thus  showing  that  the  salt  is  able 
to  take  back  its  water  of  crystallization. 

An  ElHorescent  Salt:  Some  salts  con- 

taining water  of  crystallization  will  give 
it  off  simply  on  exposure  to  the  air.  Such 
salts  are  called  efflorescent. 

On  one  side  of  a horn  pan  balance  place 
a watch  glass  containing  a quantity  of 
crystallized  sodium  sulphate,  or  Glauber’s 
Salt.  Counterpoise  this  with  lead  shot 
and  allow  the  balance  to  stand  for  several 
hours.  Soon  you  will  notice  that  the 
bright  crystals  are  losing  their  lustre  and 
assuming  a dull  opaque  appearance.  At 
the  same  time  the  side  of  the  balance  con- 
taining the  salt  will  grow  lighter.  These 
results  are  due  to  the  fact  that  the  salt 
is  losing  its  water  of  crystallization. 

Determination  of  Water  of  Crystallisa- 
tion: Simple  quantitative  work  always 

appeals  to  the  amateur  chemist  and  the 
determination  of  the  percentage  of  water 


The  simplicity  of  this  method  will 
astound  you.  You  will  be  amazed  at 
your  own  rapid  progress.  You  learn  by 
mail — yet  you  receive  personal  instruc- 
tion from  one  of  America’s  foremost 
Commercial  Artists — Will  H.  Chandlee. 
Get  into  this  fascinating  game,  NOW. 
You  can  easily  qualify.  A few  minutes’ 
study  each  day  is  all  that  is  needed. 

Crying  Demand  for 
Trained  Artists 

Newspapers,  advertising  agencies, 
magazines,  business  concerns  — all  are 
looking  for  men  and  women  to  handle 
their  art  work.  There  are  hundreds  of 
vacancies  right  this  minute  ! A trained 
commercial  artist  can  command  almost 
any  salary  he  wants.  Cartoonists  and 
designers  are  at  a premium.  Dozens  of 
our  students  started  work  at  a high 
salary.  Many  earn  more  than  the  cost  of 
the  course  while  they  are  learning! 
YOU — with  a little  spare  time  study  in 
your  own  home — can  easily  and  quickly 
get  one  of  these  big-paying  artists’  jobs. 

No  Talent  Needed 

This  amazing  method  has  exploded 
the  old  idea  that  talent  is  an  absolute 
necessity  in  art.  Just  as  you  have 
learned  to  write,  this  new  method 
teaches  you  to  draw.  We  start  you  with 


straight  lines,  then  curves.  Then  you 
learn  how  to  put  them  together.  Now 
you  begin  making  pictures.  Shading, 
action,  perspective,  and  all  the  rest  fol- 
low in  their  right  order,  until  you  are 
making  pictures  that  bring  you  from 
$50  to  $500  or  more  I Many  artists  get 
as  high  as  $1,000  for  a single  drawing! 

Write  for  Interesting 
Free  Book 

Mail  coupon  now  for  this  interesting 
free  book  “How  to  Become  an  Artist.” 
Explains  about  this  amazing  method  in 
detail.  Tells  of  our  students — and  their 
wonderful  progress  — and  how  we  can 
qualify  you  for  a high-salaried  artist’s 
position.  Also  tells  of  our  free  artist’s 
outfit  and  special  low  offer  to  a limited 
number  of  new  students.  Mail  coupon 
NOW ! 

Washington  School  of  Art,  Inc. 

Room  1594,  Marden  Bldg.,  Washington,  D.  C. 


FREE  COUPON 

• f 

■ WASHINGTON  SCHOOL  OF  ART,  Inc.,  | 

B Room  1594,  Marden  Bldg.,  Washington,  D.  C.  | 

I Please  send  me,  without  cost  or  obligation  on  my  I 

■ part,  your  free  book,  "How  to  Become  an  Artist.”  i 

■ I 

I Name  | 


Address.. 


MILEAGE 


BUILT  FOR  8000  MILES  SERVICE  and  guaranteed  agamst  defects  for  5000  miles. 

Not  a Sewed,  Patched  or  Retreaded  Tire — but  a sturdy  fabric  Casing  rebuilt  ol 
new  materials,  which  we  are  confident  will  give  mileage  equivalent  to  a cord  tire. 
Standard  non-skid,  geared-to-tfae-road  tread,  of  new  live  rubbe.  same  as  drawing. 
A Brand  New  Tube  Free  With  Every  Tire  Ordered — Good  Tiret  backed  by  real 
guarantees  cannot  be  sold  any  cheaper. 

28x3  ....  $7.30  31x4  $10.95  32x4H  $12.55  36x4^  $14.50 

30x3  ....  8.00  32x4  11.30  33x0^  13.10  35x5  . 15.50 

30x354  . . , 9.10  33x4  11.75  34x455  13.75  37x5  . 15.60 

32x356  Sa.  only  9.70  34x4  11.95  35x4H  14.00  . . 

State  SS.  or  Cimcher.  SEND  YOUR  ORDER  TODAY  with  $2.00 
deposit.  Tire  shipped  balance  C.O.D.,  with  section  left  unwrapped  foP 
examination.  If  not  satisfactory,  deposit  will  be  returned  in  full. 

= FIELD  TIRE  & RUBBER  CO..  Dept.  208  28th  & Wabaib  Av..  Chicago 


Q^SCHOOli 


offers  a thorough  course  in  all  branches  of  wireless 
telegraphy.  Radio  Operators  earn  at  the  start  $125.00 
per  month,  and  first-class  board,  etc.,  free. 

Our  school  prepares  you  for  your  license  in  tliree  to 
four  months.  Positions  guaranteed  to  first-grade 
licensed  operators. 

Day  and  Evening  Classes 

8 State  Street,  New  York,  N.Y. 

Phone,  Bowling  Green  8079 
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Your  Choice 
75c  a Week 


W 


With  every  set  is  included^ 
FREE — a Consulting  Member- 
ship which  gives  you  the  privi- 
lege of  submitting  your  per- 
plexing problems  to  a corps  of 
experts  for  an  entire  year. 
This  Consulting  Membership 
regularly  sells  for  $12.00. 


No  matter  what  your  occupation,  one 
of  the  home  study  sets  listed  below  will 

quickly  fit  you  for  a better  job  and  bigger  pay. 
Any  set  you  select  will  be  sent  for  seven  days’ 
examination,  and  if  you  decide  to  buy  you  may 
pay  the  rock-bottom  price  at  the  rate  of  only 
75c  a week.  But  you  must  act  now  ! When  our 
present  supply  of  paper  and  binding  materials, 
bought  at  pre-war  rates  is  used  up.  production 
will  cost  more  and  prices  must  be  raised. 

These  books  are  the  work  of  recognized 
authorities.  They  are  written  in  plain,  easily 
understood  language,  by  recognized  authorities, 
and  contain  hundreds  of  photographs,  diagrams, 
tables,  etc.,  that  make  difficult  points  as  simple 
as  A-B-C.  Handsomely  and  durably  bound  in 
half  or  full  morocco  leather  (except  as  noted), 
and  stamped  in  gold. 


Pay-Raising  Books 

At  Greatly  Reduced  Prices 


Accountancy  and  Business  Management.  7 vol., 

2700  pages.  1000  pictures.  Was  $52.50. ..  .Now  $29.80 
Carpentry  and  Contracting.  5 volumes.  2138 

pages.  1000  pictures.  Was  $37.50 Now  24.80 

Civil  Engineering,  9 volumes.  3900  pages,  3000 

pictures.  Was  $67.50 Now  39.80 

Electrical  Engineering.  8 volumes.  3000  pages. 

2600  pictures.  Was  $60.00 Now  34.80 

Automobile  Engineering,  6 volumes.  2600  pages. 

2000  pictures.  Was  $45.00 Now  24.80 

Machine  Shop  Practice.  6 volumes.  2300  pages. 

2500  pictures.  Was  $45.00 Now  24.80 

Steam  and  Gas  Engineering,  7 volumes,  3300 

pages.  2500  pictures.  Was  $52.50 Now  29.80 

Law  and  Practice  (with  reading  course),  12 
volumes.  6000  pages,  illustrated.  Was 

$97.50  Now  49.80 

Fire  Prevention  and  Insurance,  4 vols.,  1500 

pages,  600  pictures.  Was  $30.00 Now  19,80 

Telephony  and  Telegraphy,  4 volumes.  1728 

pages.  2000  pictures.  Was  $30.00 Now  19.80 

Sanitation,  Heating  and  Ventilating.  4 volumes. 

1454  pages,  1400  pictures.  Was  $30.00. ..  .Now  18.80 
Drawing,  4 volumes,  1578  pages.  1000  pictures, 
blue-prints,  etc.  Was,  $30.00 Now  19.80 


Send  No  Money 

Shipped  for  7 Days*  Trial 


Yes  we'll  gladly  ship  any  set  right  to  your  home  or 
office  upon  your  simple  request.  Pay  only  shipping 
charges  when  the  books  arrive.  Don’t  send  a penny 
until  you  have  used  them  seven  days,  then  re- 
mit only  $2.80  or  return  them  at  our  expense.  Pay 
balance  at  the  rate  of  $3.00  a month— 75c  a week. 

Act  now — while  these  splendid  books  are  being  offered 
at  20%  to  50%  less  than  regular  prices.  This  offer  is 
open  to  every  person  within  the  boundaries  of  the  TJ.  S. 
and  Canada.  Grasp  your  opportunity — fill  in  and  mail 
the  Coupon  NOW! 

American  Technical  Society,  Dept.  X-253,  Chicago 


I American  Technical  Socletjf,  Dept.  x-2S3.  Chicago,  U.  S.  A.  j 

I Please  send  me  set  of 

1^  for  7 DAYS'  examination,  shipping  charges  collect. 

I will  examine  the  books  thoroughly  and.  if  satis- 
fied, will  semi  $2.80  within  7 days  and  $3  each 

Imontlt.  until  I have  paid  the  special  price  of 

If  I decide  not  to  keep  the  books.  I will  notify  you 
at  once  and  hold  them  subject  to  your  order:  Title 
not  to  pass  to  me  until  the  set  is  fully  paid  for. 


of  crystallization  aft'ords  an  excellent  op- 
portunity for  such  activity. 

Exactly  counterpoise  a porcelain  crucible 
on  one  side  of  a hornpan  balance  with 
lead  shot.  Then  add  to  the  lead  shot  a 
2-gram  weight  and  counterpoise  it  with 
crystallized  barium  chloride  placed  in  the 
crucible. 

Now  place  the  crucible  on  a pipe-stem 
triangle  over  a Bunsen  burner  as  shown 
in  Figure  7.  Using  a small  flame  at  first 
gradually  increase  the  temperature  and 
continue  the  heating  for  20  minutes.  When 
perfectly  cold  replace  the  crucible  in  the 
balance.  Remove  the  2-gram  weight  and 
again  balance  the  crucible  using  a 1-gram 
weight  and  the  small  foil  weights. 

In  order  to  be  sure  that  all  the  water 
has  been  driven  otf  heat  the  crucible  again 
for  5 minutes,  cool  and  weigh.  If  the 
weight  is  constant  subtract  this  weight 
from  the  2 grams  of  salt  originally  taken 
and  divide  this  difference  by  2.  The  re- 
sult is  the  percentage  of  water  of  crys- 
tallization. 

If  you  repeat  the  process  a number  of 
times  the  result  should  always  be  the 
same,  for  the  water  is  chemically  com- 
bined, and  its  percentage  is  invariable. 

Crystals  of  Sulphur:  Sulphur  has  the 
property  of  forming  crystals  of  two  dis- 
tinct types — rhombic  and  monoclinic. 

To  form  rhombic  crystals  dissolve  a 
piece  of  roll  sulphur  about  the  size  of  a 
pea  in  a little  carbon  disulphide  and  allow 
the  solution  to  evaporate  on  a watch  glass. 
As  it  does  so  small  diamond  shaped  crys- 
tals of  the  rhombic  type  separate  out. 
Examine  them  with  a small  magnifying 
glass. 

Monoclinic  crystals  are  formed  by  just 
melting  sulphur  in  a test  tube  and  then 
pouring  the  liquid  into  a folded  filter 
paper.  Watch  it  closely  and  when  the 
contents  of  the  filter  paper  have  just  solid- 
ified over  the  surface  open  up  the  filter 
and  pour  out  the  still  liquid  center.  A 
mass  of  needle-like,  prismatic  crystals 
will  stand  out  from  the  paper.  In  a few 
days  they  will  change  into  the  rhombic 
form. 

If  instead  of  melting  the  sulphur  it  is 
heated  until  it  boils  and  is  then  poured 
into  cold  water  the  sulphur  assumes  a non- 
crystalline plastic  form. 

Preparation  of  Potassium  Nitrate:  A 
very  important  application  of  crystalliza- 
tion together  with  differences  in  solubility 
due  to  changing  temperature  is  to  be 
found  in  the  preparation  of  potassium 
nitrale.  Hot  saturated  solutions  of  potas- 
sium chloride  from  one  side  of  the  At- 
lantic Ocean  and  Chili  saltpeter  from  the 
Pacific  Coast  are  mixed  and  allowed  to 
cool.  The  result  is  potassium  nitrate. 

In  100  cc.  of  water  dissolve  85  grams  of 
sodium  nitrate,  using  heat  if  necessary. 
In  another  beaker  dissolve  75  grams  of 
potassium  chloride  in  100  cc.  of  water. 
Heat  the  solutions  to  boiling,  mix  them 
and  evaporate  off  part  of  the  water.  Then 
allow  the  mixture  to  cool  and  the  potas- 
sium nitrate  will  separate  out.  Sodium 
chloride  which  forms  at  the  same  time  re- 
mains in  solution  because  it  is  nearly  as 
soluble  at  low  temperature  as  it  is  at 
higher  temperature.  A more  complete  sep- 
aration may  be  effected  by  cooling  the 
container  with  ice. 

This  article  by  no  means  exhausts  the 
subject  of  crystallization,  but  it  gives  a 
start  and  will  perhaps  stimulate  the  reader 
to  further  investigation  in  this  very  inter- 
esting field. 


Voice  Thrower  10c 

Learn  to  throw  your  voice  into  a 
'"kiz  TRUNK,  under  the  bed,  out  in  the  hall 
or  anywhere.  Lots  of  FUN  fooling  the 
Teacher,  Janitor,  Policeman,  Parents, 
Neighbors,  or  Friends. 

THEVENTRILO 

is  ft  little  instrument  that  fits  Into  the  mouth  out 
of  sight.  BOYS  or  GIRLS  can  use  it  in  con- 
junction with  the  above  for  imitating  birds  and 
animals.  Never  fails.  A 32-page  book  on  Ven- 
triloquism  sent  with  the  Ventrilo  for  10  cents. 

NEW  FORD  JOKE  BOOK  1920 

All  the  latest  jokes  on  the  Ford  auto.  Hundreds  of  them, 
and  all  good  ones.  Spring  a new  one  on  your  neighbors. 

Large  book  with  cover 
by  mail,  lOc 


ROGEN  X-RAY 

Price  12  cenls 
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HERE,  BOYS,  13 
_ just  what  you 
_ want.  With  this  instru- 

ment you  can  apparently  see  the 
bones  in  your  fingers.  Think  of  the  tun  you  can 
have  with  it.  Sample  by  mail,  TWELVE  CENTS. 

SKULL  RING 

Here  Is  a handsome,  up-to-data 
Bing,  representing  a Skull  and 
Cross-bones.  Has  stones  in  the 
eyes  and  looks  something  fright* 
ful.  Women  won't  like  it,  but 
for  men  or  boys  It  Is  a great 
novelty.  Sample,  by  mall,  20c. 

Gee  ! What  a Wad  ! 

This  is  STAGE  MONEY 

Looks  like  the  GENUINE 
STUFF.  Some  Green  backs  and 
some  Yellow  backs.  Create  a 
BIG  sensation  among  your 
friends.  The  girls  will  all  be 
after  you  when  they  see  the 
wad.  BIG  roll  of  15  pieces  by 
mail.  10  cents. 

ENCHANTED  BARREL 

The  Most  Wonderful  Pocket  Trick  Made 
CHANGE  A CENT  INTO  A DIME 

Ask  your  friend  to  drop  a dime  in  the  barrel. 
When  he  takas  it  out.  Behold!  It  is  a CENT. 
You  make  9 cents  every  time  you  fool  them. 
Never  falls.  They  cannot  get  on  to  it.  1 
Sample  barrel,  with  directions,  only....  -XAiC 

BIG  VALUE  for  10  Cts. 

6 Songs,  words  and  music : 25 
Pictures  Pretty  Girls ; 40  Ways  to 
Make  Money ; 1 Magic  Book ; X 
Book  Letter  Writing;  1 Dream  Book 
and  Fortune  Teller:  1 Cook  Book; 
1 Baseball  Book,  giving  rules  for 
games;  1 Toy  Maker  Book;  Lan- 
guage of  Flowers ; 1 Morse  Tele- 
graph Alphabet;  12  Chemical  Ex- 
periments; Magic  Age  Table;  Great 

North  Pole  Game;  100  Conundrums; 

5 Puzzles;  12  Games:  30  Verses  for  Autograph  Albums. 
All  the  above  by  mail  for  lOc. 

Any  of  the  Above  Mailed  with  Catalogue 

ROYAL  NOVELTY  COMPANY 
491  East  Ave.  South  Norwalk,  Conn. 

SAVE  2S%  to  60% 

on  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 

Free  Bargain  Book  and  Catalog 

listino  hundreds  of  money-saving  barmlns  fn 
BlishtlF  used  and  now  caniBraa  and  supplies.  All 

goods  sold  on  10  days'  Free  Trial.  Money  back 
If  not  sattsDed.  You  take  no  chances  dealing 
wItL  os.  We  have  been  In  the  photographic 
boslnesa  over  16  years.  Wrllo  now. 

CENTRAL  CAMERA  CO.,  Oept.  113  124  S.  Wabaib,  Chicago 

MATHEMATICS  MADE  EASY 

The  Arcascope— the  Combination  Triangle 
with ' a Brain — will  multiply,  divide,  figure 
percentage  and  proportion,  solve  all  problems 
fn  irigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.  Superior  to  any  slide 
rule.  Simple  to  operate.  Also  includes  a 
TRANSPABENT  TBIANQLB,  PBOTRACTOB  and 
THBEB  bulbs.  Used  at  Columbia  University, 

West  Point.  U.  S.  Aeronautic  Schools,  etc.  Only  One 
Dollar  Postpaid.  Order  today  before  yt>u  forget. 

Dept.  J.  L.  J.  LEISHMAN  CO.,  Ogden.  Utah 


You  can  he  quickly  cured,  if  you 
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M Send  10  cents  for  288-page  book  on  Stammering  and 
m Stuttering.  **lts  Cause  and  Cure.”  It  tells  how  I 
hv  cured  myself  after  stammering  20  yrs.  B.  N.  Boguo# 
V 776  Bogue  Bldg.,  1147  N.  III.  St.,  Indianapolis. 
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In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly 
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This  law  is  as  old  as  the  hills;  used  by 
the  great  and  near  great,  the  noble  and 
the  common  and  everyone  who  succeeds. 
It  is  a law  requiring  a substantial  under- 
standing of  the  proposition  a person  de- 
sires to  promote  for  profit.  It  is  a sys- 
tem, a combination  of  vision,  knowledge 
and  common  sense  applied  to  the  business 
in  question;  a collection  of  data  and  facts 
of  commercial  requirements  that  surround 
any  successful  business.  In  a word  the 
fundamental  law  of  success  is  knowing 
the  article  or  invention  to  be  sold,  the 
information  necessary  to  manufacture  or 
market  it  and  the  field  of  the  possible 
demand  it  will  have  after  it  has  been 
placed  on  the  market. 

The  customer’s  point  of  view  must  be 
seen  and  catered  to.  The  article  must  be 
put  up  attractively.  The  advertising  mat- 
ter disclosing  the  merit  of  the  invention 
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proposition. 
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quantity  production  of  the  product.  Only 
in  quantity  production  can  money  be 
made.  To  obtain  quantity  production 
the  article  must  be  practical,  simple  and 
capable  of  being  standardized.  It  must 
be  extensively  advertised  to  acquaint  the 
prospective  customer  with  its  merit  and 
usefulness. 

Many  a good  invention  has  failed  be- 
cause so  few  people  knew  of  it.  When 
you  have  a useful  improvement  let  the 
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world  hear  about  it.  Shout  it  from  the 
house  tops ! Advertise  in  every  conceiv- 
able manner.  Spread  the  news  before 
everyone,  everywhere  — and  everyone 
everywhere  will  become  your  customers. 
After  public  patronage  has  been  secured, 
render  service,  be  square  in  all  dealings 
and  see  that  each  customer  is  well  pleased 
with  the  goods  and  they  will  reciprocate 
by  sticking  to  you.  The  repeat  business 
is  where  the  largest  profits  are  made. 

I recall  the  experience  of  two  clever 
young  men  who  started  a small  business 
of  their  own  with  a good  product,  but 
limited  capital,  which  is  a handicap.  Their 
product  was  a patented  safety  razor  blade 
sharpener  of  considerable  merit.  They  put 
it  up  in  an  attractive  form  and  sold  it 
through  sideline  salesmen  calling  on 
stores,  premium  stands,  distributors  and 
the  like.  They  could  not  afford  regular 
full-time  salesmen  on  account  of  their 
limited  finances ; but  their  sideline  sales- 
men were  faithful  and  sold  a sufficient 
quantity  to  keep  their  little  factory  on  a 
fair  paying  basis,  but  nothing  compared 
to  the  business  and  profits  these  two  live 
members  desired.  They  had  visions  of 
becoming  the  largest  in  their  tine. 

Their  ambition  and  willingness  to  pay 
the  price  of  success  was  plainly  evident, 
but  they  could  not  decide  upon  the  best 
plan  to  accomplish  the  desired  result. 
Careless  experiments  might  prove  disas- 
trous. Their  funds  were  limited  and  had 
to  be  carefully  calculated  in  order  to 
avoid  any  misstep  that  might  lead  to 
failure.  For  months  they  pondered  over 
this  subject. 

One  day  they  were  eating  lunch  to- 
gether in  a popular  cafe.  Two  other 
gentlemen  occupied  the  seats  on  the  other 
side  of  the  table.  These  men  were  all 
smiles  and  deeply  interested  in  their  own 
conversation  which  concerned  their  re- 
spective businesses.  The  two  young  men 
opposite  could  not  help  hearing  every 
word  of  what  was  said,  which  proved 
to  be  a revelation  to  them.  One  of  the 
other  men  was  explaining  the  details  of 
how  his  company  had  grown  from  a little 
hole-in-the-wall  to  one  of  the  largest  of 
its  kind  in  the  field. 

He  outlined  it  step  by  step,  carefully 
telling  how  it  was  done;  that  the  se- 
cret of  the  entire  progress  was  national 
advertising  and  quantity  production, 
which  made  for  a lower  manufacturing 
cost  by  being  able  to  distribute  the  lump 
cost  over  a greater  quantity  of  their 
goods,  thereby  reducing  the  individual 
expense  of  each  article  and  increasing 
their  total  net  profits. 

Through  extensive  advertising  they 
were  able  to  turn  the  capital  invested 
several  times  yearly,  making  a ’ smaller 
working  capital  possible.  Then  he  fur- 
ther explained  that  dealers  and  jobbers 
preferred  to  handle  a highly  advertised 
article ; and  that  their  salesmen  were 
able  to  interest  new  distributers  who 
would  not  represent  them  before,  because 
their  goods  were  in  small  demand. 

All  this  interesting  conversation  was 
eagerly  devoured  by  the  two  young  men 
who  consumed  more  facts  than  food  that 
day.  However,  it  was  just  what  they 
wanted;  just  the  spark  that  would  start 
their  little  idea  toward  the  goal  they  had 
long  dreamed  of.  Reaching  their  offices 
they  delved  into  the  firm’s  financial  con- 
dition to  see  to  what  extent  they  too, 
could  do  national  advertising  and  bring 
their  factory  to  a quantity  basis. 

Many  days  were  consumed  going  over 
details  to  ascertain  their  true  position. 
Finally  both  agreed  that  it  was  possible. 
They  consulted  an  advertising  man  and 
laid  their  plans  before  him  for  advice. 

(To  he  concluded  in  next  issue) 
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I I 

I By  PROF.  JAMES  S.  STEVENS 

I (Continued  from  page  1198)  f 

experiment  and  atYorded  anotlier  illustration 
among  the  many  of  the  mutual  helpfulness 
of  mathematics  and  physics. 

Recently  the  value  of  the  velocity  of  light 
has  assumed  especial  importance  in  connec- 
tion with  the  theory  of  relativity.  It  has 
been  known  for  sometime  that  this  con- 
stant represents  the  greatest  value  that  a 
moving  body  can  have.  It  has  also  been 
shown  both  from  mathematical  and  experi- 
mental considerations  that  the  mass  of  a 
body  is  closely  dependent  upon  its  velocity. 
If  it  had  HO  velocity  it  would  have  no  mass; 
and  if  it  moved  loith  the  velocity  of  light 
it  would  have  an  infinite  mass.  Both  of 
these  conditions  are,  of  course,  impossible 
to  realize.  We  should  be  careful  to  note  that 
in  the  theory  of  relativity  the  velocity  con- 
sidered is  the  velocity  with  reference  to  the 
observer.  If  two  particles  were  shot  to- 
wards each  other  each  with  the  velocity 
of  light  their  relative  velocities  would  ob- 
viously be  twice  the  velocity  of  light ; but 
the  velocity  of  each  particle  with  respect 
to  an  observer  on  the  other  particle  would 
only  be  the  velocity  of  light. 

We  may  indulge  in  a few  interesting 
speculations  along  this  line  with  a distinct 
understanding  that  they  will  not  be  realized 
— at  least  in  our  generation.  If  a heavenly 
body  was  situated  at  a distance  of  a hun- 
dred light-years  from  the  earth  and  on 
that  body  there  was  an  astronomer  with  a 
telescope  sufficiently  powerful  to  permit  him 
to  see  what  was  taking  place  on  the  earth, 
he  would  at  present  be  observing  events 
which  took  place  in  1821.  See  Fig.  4.  He 
would,  for  example,  notice  that  a certain 
document  was  being  signed  by  which  the 
State  of  Maine  was  set  off  from  the  State 
of  Massachusetts,  and  this  would  be  his 
report  to  his  fellow  astronomers  who  might 
inquire  what  was  going  on  in  the  planet 
Earth.  If  the  distant  heavenly  body  were 
moving  toward  the  earth  with  the  velocity 
of  light  the  last  one  hundred  years  would 
be  accomplished  in  just  fifty  years.  At  the 
end  of  fifty  years  the  light  and  the  mov- 
ing body  would  meet  and  the  astronomer 
who  was  observing  would  report  facts  hap- 
pening in  1921.  If  the  body  were  moving 
away  from  the  earth  with  the  velocity  of 
light,  the  distant  astronomer  would  be 
obliged  to  report  that  the  earth  was  a very 
unprogressive  planet.  He  might  watch  our 
operations  for  an  indefinite  period  of  time 
and  he  would  find  no  change  from  the 
events  which  he  first  noted,  namely,  those 
events  which  were  happening  in  1821.  If 
he  moved  with  a velocity  greater  than  that 
of  light  he  would,  of  course,  never  see  the 
surface  of  the  earth. 

This  is  a situation  analogous  to  that  pre- 
sented by  Jules  Verne  in  his  “Journey  to 
the  Moon.”  It  will  be  recalled  that  the 
tremendous  explosion  which  sent  the  pro- 
jectile to  the  moon  was  never  heard  by  the 
people  who  traveled  with  it.  This  was 
readily  explained  by  remembering  that  the 
velocity  of  the  projectile  was  considerably 
greater  than  the  velocity  of  sound  which 
was  following  along  after  it.  A paper 
printed  in  the  Electrical  Experimenter 
a few  months  ago  explained  at  consider- 
able length  a problem  somewhat  analogous 
to  the  one  we  have  been  discussing,  namely, 
the  relative  motion  of  the  earth  and  the 
ether.  It  is  greatly  to  the  credit  of  Ameri- 
can science  that  in  the  absolute  measure- 
ment of  the  velocity  of  light,  the  relative 
velocities  of  light  in  various  media,  and  the 
question  of  relative  motion  of  ether  and 
matter  American  physicists  stand  out  pre- 
eminent. 


^^"[ake  -up 
‘ STItONGFORTISM 
and  insure  your 
future  success^ 


Hundreds  of  captains  of  industry  and  managers  of  big  business  state, 
in  no  uncertain  terms,  that  they  will  not  employ  weak,  impotent,  physi- 
cally unfit  men  and  that  those  of  their  employees  who  do  not  measure 
up  to  their  standards  of  physical  and  mental  efficiency  will  soon  be  dropped 
from  the  pay-roll.  How  about  you?  Will  you  be  discarded  because  of  physical 

deficiencies — will  you  be  hunting  a new  job  one  of  these  days  and  be  unable  to  qualify 
physically  for  a new  job?  Don't  wait  until  you  are  "fired" — THINK  NOW  before  it  is  too  late. 

Have  You  Been  Slipping  and  Backsliding? 

Don’t  think  for  one  moment  that  you  and  your  work  have  not  been  watched.  Being  long 
established  won't  count  when  your  employer  realizes  that  you  are  not  up  to  the  mark.  There 
is  no  sentiment  in  business.  You  may  be  well  liked,  but  he  can’t  afford  to  keep  your  name 
on  the  pay-roll  if  you  don't  get  busy  and  produce  real  value  for  the  money  you  get  on  pay 
day.  Times  have  changed — men  were  scarce  and  jobs  were  plentiful — now  men  are  plentiful 
and  jobs  are  scarce.  Business  demands  big,  red-blooded,  healthy  men  with  big  mental  powers 
backed  up  by  strong,  vigorous  bodies  and  an  unlimited  supply  of  endurance.  That  means 
that  only  the  physically  fit  will  be  kept  on  the  pay-roll.  You  must  get  strong  and  healthy  or 
GET  OUT!  Whei'e  are  you  headed  for?  What  will  your  future  be?  It's  up  to  you  NOW. 

Make  Yourself  Fit! 

Look  the  facts  squarely  in  the  face.  If  you  were  head  of  a big 
business,  would  you  keep  a weak,  sickly,  deficient  man  on  your  pay- 
roll? If  you  knew  that  an  employee  was  a physical  weakling,  rotten  with 
Constipation,  Biliousness,  wretched  with  Nervousness  and  Bad  Habits, 
would  you  keep  him  on  his  job  ? If  you  knew  that  he  came  to  work 
every  morning  with  a dopy,  wozzy  brain  and  the  pep  and  ambition  of  a 
dead  cat,  would  you  continue  to  pay  him  good  money  for  poor  work  ? 

No,  you  would  not.  You  would  "fire"  him.  That's  what  your  employer 
will  do  to  you  if  you  don't  wake  up  and  make  yourself  physically  fit.  You 
must  build  up  your  body  and  brain  and  stop  falling  down  on  your  job. 

You  can  win  with 

STR9NGFORTISM 

The  Modern  Science  of  Health  Promotion 

For  over  twenty-five  years  I have  applied  the  natural  health  and 
success  building  Principles  of 

FREE  CONSULTATION  COUPON 


STRONGFORT 
The  Perfect  Man 


Strongfortism  in  every  corner 
of  the  globe.  Thousands  of 
men  and  women,  boys  and 
girls  have  been  restored  to 
health,  strength  and  success 
under  my  guidance.  These  are 
the  same  principles  that  I can 
apply  in  your  case  and  keep 
you  off  the  "Dead  Head"  list. 
Strongfortism  will  put  pep 
and  courage  into  you  — re- 
habilitate your  flagging  powers 
and  Manhood  and  boost  you  up 
into  the  front  line  with  the 
winners. 

Send  For  My  Free  Book 

The  result  of  a lifetime’s  research 
and  experience  in  physical  and 
health  building  are  contained  In  my 
FREE  book  "PROMOTION  AND 
CONSERVATION  OF  HEALTH, 
STRENGTH  AND  MENTAL  EN- 
ERGY." Clip  the  free  consulta- 
tion coupon,  checking  the  items  upon 
which  you  want  special  infornia- 
tion.  and  send  it  to  me,  with 
a ten  cent  piece  (one  dime)  to  help  cover  the  cost  of 
pacicing.  mailing,  etc.  I’ll  send  your  copy  at  once.  It 
will  prove  a revelation  to  you — a life  saver  and  a job 
saver.  Send  for  it  TODAY. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 

Department  269  Newark,  New  Jersey 


Mr.  Lionel  Strongfort. 

Dept  269,  Newark.  N.  J.  Personal. 

Please  send  me  your  book  "PROMOTION  AND 
CONSERVATION  OF  HEALTH.  STRENGTH 
and  MENTAL  ENERGY,"  for  postage  on  which 
I enclose  a 10c  piece  (one  dime). 

Send  me  special  information  on  subjects  marked 
X below,  without  in  any  wav  obligating  me. 

_ S.  & I.  269 

..Colds  ..Stomach 

. . Catarrh  Disorders 

..Hay  Fever  ..Constipation 

, . Asthma  . . Biliousness 

. . Obesity  . . Torpid  Liver 

. .Headache  . .Indigestion 

..Thinness  ..Nervousness 

..Rupture  ..Poor  Memory 

..Lumbago  ..Rheumatism 

. .Neuritis  . .Gastritis 

..Neuralgia  ..Heart  Weak- 

..Flat  Chest  ness 

..Deformity  ..poor  Circii- 

(Describe)  lation 

..Insomnia  ..Increased 

..Vital  Deple-  Height 

tion  ..Successful 

. .Youthful  Marriage 

Errors  ..Easy  Child- 

..Short  Wind  birth 

..Flat  Feet  . .Drug  Addicts 


. .Despondency 
..Skin  Disorder* 
. .Impotency 
..Great  Strength 
..Falling  Hair 
..Weak  Eyes 
. .Pimples 
. .Blackheads 
..Round  Shoul* 
ders 

..Lung  Troubles 
..Female  Dis- 
orders 

. . Weak  Back 
..Muscular  De- 
velopment 
. .Advanced 
Course 
. .Healthy 
(Thlldren 
. .Manhood 
Restored 


Name 

Age Occupation 

Street 

City State. 


jYbu  can 
ulele! 


You  can  easily  play 
quaint,  dreamy  Hawaiian 
music  or  latest  songs  on 
' tlie  Ukulele.  Prof.  Harry  J. 
Clarke’s  latest  method  enables 
you  now  to  play  the  Ukulele  in  a few  weeks. 
We  give  you  a genuine  Ukulele  absolutely  FREE 
with  complete  ('ourse  of  le.ssons.  Write  at  once  for  FREE 
narrative  of  ITawaiian  music  and  offer.  No  obligations! 
Sc, Ml  .\n  . 

Hawaiian  Institute  of  Music,  1400  Broadway,  Beot.  5M  New  York 


NEW  MOTOR  BARGAIN 


iHP 


GENERAL 
ELECTRIC 

Motor 
110  V. 

A.  C.  60  cycle 
single  phase, 

1750  Speed. 
Complete  with 
Cord,  Plug  and  Grooved 
Pulley. 


Will  operate 
$01  00  Washing 
Machines, 
Sewi n g M ac  fa- 
in es , Small 
Lathes,  Grinders, 
Bottle  Washers. 
Etc. 

Satisfaction 
guaranteed  or  money  re- 
funded. 


Illustrated  catalog  of  motors  and  supplies  FREE 

HYRE  ELECTRIC  CO. 

631  IVI.  South  Dearborn  Street  Chicago^  III* 
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Thousands  Are  Nervous  Wrecks 

Cross,  Crabbed  and  Care-worn 

From  Weak,  Thin  Watery  Blood 


without  ever  suspecting  the  real  cause  of 
their  trouble — Iron-starvation 


A New  York  Physician  says  that  MORE  THAN  ONE-HALF  THE  POPULA- 
TION  OF  AMERICA  PERISHES  BEFORE  MIDDLE  AGE  and  that  one  of  the 
chief  contributory  causes  of  this  terrible  waste  of  human  life  is  the  devitalizing 
weakness  brought  on  by  lack  of  iron  in  the  blood. 


THERE  ARE  30,000,000,000,000  RED  BLOOD  CORPUSCLES  IN  YOUR 
BLOOD  AND  EACH  ONE  MUST  HAVE  IRON. 


An  enormous  number  of  people  who  ought  to  be  strong,  vigorous  and  in  the 
prime  of  life  are  constantly  complaining  of  weak  nerves,  headaches,  pains  across 
the  back,  disturbed  digestion,  shortness  of  breath,  a general  “run-down”  condi- 
tion, melancholy,  bad  memory,  etc.,  when  the  real  cause  of  all  their  suffering  is 
IRON  STARVATION  OF  THE  BLOOD. 


The  proof  of  this  is  shown  by  the  fact  that  when 
organic  iron  is  supplied  to  their  blood,  that  all  their 
multitude  of  symptoms  often  quickly  disappear  and 
the  very  men  and  women  who  were  formerly  so  com- 
plaining now  become  ^trong,  healthy  and  vigorous, 
with  even  dispositions  and  a sunny,  cheerful  nature. 
Nature  put  plenty  of  iron  in  the  husks  of  grains  and 
the  skin  and  peels  of  vegetables  and  fruits  to  enrich 
your  blood,  but  modern  methods  of  cookery  throw  all 
these  things  away — hence  the  alarming  increase,  in 
recent  years,  in  ansemia — iron  starvation  of  the  blood 
with  all  its  attendant  ills. 

If  you  are  not  willing  to  go  back  to  nature  then  you 
should  eat  more  such  iron-containing  vegetables  as 
spinach  and  carrots  and  reinforce  them  by  taking  a 
little  organic  iron  from  time  to  time.  But  be  sure  the 
iron  you  take  is  organic  iron  and  not  metallic  iron  which 
people  usually  take.  Metallic  iron  is  iron  just  as  it 
comes  from  the  action  of  strong  acids  on  small  pieces 


of  iron  and  is  therefore  an  entirely  different  thing 
from  organic  iron.  Organic  iron  is  like  the  iron  in  your 
blood  and  like  the  iron  in  spinach,  lentils  and  apples. 
It  may  be  had  from  your  druggist  under  the  name  of 
Nuxated  Iron.  Nuxated  Iron  represents  organic  iron 
in  such  a highly  condensed  form  that  one  dose  of  it  is 
estimated  to  be  approximately  equivalent  (in  organic 
iron  content)  to  eating  one-half  quart  of  spinach,  one 
quart  of  green  vegetables  or  half  a dozen  apples.  It’s  like 
taking  extract  of  beef  instead  of  eating  pounds  of  meat. 
Over  4,000,000  people  annually  are  using  Nuxated 
Iron.  It  will  not  injure  the  teeth  nor  disturb  the 
stomach.  A few  doses  will  often  commence  to  enrich 
your  blood  and  revitalBe  your  wornout,  exhausted 
nerves.  Your  money  will  be  refunded  by  the  manu- 
facturers if  you  do  not  obtain  satisfactory  results.  Be- 
ware of  substitutes.  Always  insist  on  having  genuine 
organic  iron — Nuxated  Iron.  Look  for  the  letters 
N.  I.  on  every  tablet.  At  all  druggists./ 


yilVATCn  IDAU  enriches  the  blood-gives 
llUAAl  Cl/  mun  YOU  NEW  STRENGTH  AND  ENERGY 


An  invaluable  collection  of  diagrams  and  instructions  for  electrical 
workers,  students,  amateurs,  etc. 

This  book  contains  66  motor  dia- 
grams with  complete  instructions 
for  rewinding  and  reconnecting  A. 

C.  Motors.  Shows  how  to  put 
each  coil  in  the  slots,  giving  all 
internal  and  external  connections. 

For  reconnecting  they  cover  all 
practical  changes  showing  which 
diagram  to  use  for  the  change 
wanted. 

Bound  in  loose  leaf  form  for 


SMITH  & SMITH  PUB.  CO. 
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EVERYTHING  You  want  to  know 


About  A.  C.  Motors  and  Repairing 


Whenever  any  question  arises  regarding  motors,  or  if  you  are  anxious 
to  become  a specialist  on  electrical  motor  work,  you  need  the 


ELECTRICAL  WORKERS  FRIEND 


handy  reference.  The  only  com- 
plete book  of  its  kind  on  the 
market.  So  simple  anyone  can 
understand.  It  is  helping  thou- 
sands of  other  workers — it  will 
help  you  too,  as  hundreds  of 
testimonials  prove. 

SPECIAL  PRICE.  COMPLETE 
$4.00.  Order  today.  If  desired 
we  will  ship  C.  0.  D.  by  Parcel 
Post,  U.  S.  only. 


YOU  CAN  EARN  YOUR  COPY  FREE 


We  offer  all  owners  of  the  Electrical  Workers  Friend  a commission  of  50c  on  every  book  they  help  us  sell.  All 
you  have  to  do  is  show  your  book  and  recommend  it.  You  can  earn  the  full  price  of  one  of  these  books  in  a 
few  days.  Write  immediately  for  full  particulars— this  offer  is  limited. 


1524  Lowrie  St.,  N.  S. 
Dept.  B,  Pittsburgh,  Pa. 
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Blackheads— Acne  Eruptions 


Now  Are  Easily  Hlemoved  at  Home  at  a Small  Cost! 


Banish  those  unsightly  blemishes  easily  and  quickly  by  using  ”CLEAR-TONE” — a simple  home 
treatment  that  has  cured  chronic  cases  of  long  years  standing.  Use  like  toilet  water.  Leaves  the 
skin  clear,  smooth  and  without  a blemish.  Has  made  many  friends  with  both  men  and  women. 
Elegant  for  men  after  shaving.  If  you  have  Pimples,  Blackheads,  Acne  Eruptions  on  the  face  or 
body.  Enlarged  Pores,  Oily  or  Shiny  Skin — never  mind  how  bad — "CLEAR  -TONE”  has  cured  the 
worst  cases  I ever  saw.  FREE  -simply  send  name  today  for  FREE  Booldet.  "A  CLEAR-TONE  SKIN," 
telling  how  I cured  myself  after  being  afflicted  for  16  years.  And  1 know  every  embarrassment  one  has 
to  endure  with  a bad  complexion.  $1,000.00  Cold  Cash  says  I can  clear  your  skin  ol  the  above  blemishes. 
E.  S.  GIVENS  168  Cbemical  Bailding  KANSAS  CITY.  MO. 
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By  DAVID  J.  CALICCHIO,  M.  D. 

(Co)itinued  from  page  1180) 
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A few  of  the  fine  branches  or  capillaries 
of  the  left  side  unite  or  anastomose  with  i 
the  capillaries  of  the  opposite  side.  Others  ■< 
do  not  unite  and  thus  form  terminal  vessels.  ] 
These  arteries  fit  in  shallow  depressions 
of  the  bones  of  the  head.  The  vessels  are  * 
not  deep  but  very  superficial.  And  since  ' 
their  bed  is  a solid,  hard  bone,  one  can 
easily  understand,  how  the  slightest  com- 
pression, such  as  that  produced  by  the  i 
wearing  of  hats,  especially  stiff  hats,  will  | 
stop  the  flow  of  blood,  and  deprive  the  f 
roots  of  the  hair  of  its  blood  supply  or  | 


food. 


The  arteries  are  very  elastic  tubes.  With 
each  beat  of  the  heart,  enough  blood  is  sent 
to  the  hair,  in  order  that  it  may  thrive 
and  grow.  But  if  there  is  an  obstruction, 
either  within  or  without  an  artery,  or  capil- 
laries, the  blood  current  stops  and  it  ceases 
to  flow,  exactly  as  pressure  on  a garden- 
er’s hose,  would  prevent  the  outflow  of 
water. 

The  brim  of  hats  fit  about  one  to  three 
inches  above  the  ears,  and  one  cannot  fail 
to  notice,  that  the  hair  always  falls  out 
from  that  point  upward.  Below  this  line, 
that  is,  at  the  sides  of  the  head  (parietal 
regions)  and  back  (occipital  region)  the 
hair  grows  very  exuberantly.  Accordingly 
there  is  no  interference  here  with  the  cir- 
culation of  the  blood,  since  these  parts  of 
the  head  are  alwa}fs  exposed  and  free  from 
compression. 

The  forehead  (frontal  region)  is  rela- 
tively always  free  of  hair,  the  reason  being, 
that  no  part  of  hair  here  is  exposed,  and 
no  part  free  from  compression.  ' 

Hence  the  three  quarter  ring  of  hair 
around  the  head  with  an  interval  at  the 
frontal  region,  seen  in  bald  people. 

Women  lose  their  hair  less  frequently 
than  men.  This  is  due  to  their  ways  of 
fixing  their  hats,  which  are  held  in  position, 
not  by  tight  fitting,  as  practiced  by  men,  but 
by  pinning  the  hat  to  the  hair. 

Of  course,  it  is  an  established  fact,  that 
many  diseases,  and  sometime  fear,  or.  worry, 
are  responsible  for  the  falling  of  hair  or 
alopecia. 

The  daily  wetting  of  hair  and  its  im- 
proper drying,  interfere  with  the  flow  of 
blood  and  growth  of  hair  is  damaged. 

The  falling  of  hair  defies  all  our  strenu- 
ous methods  of  making  the  hair  grow,  such 
as  daily  applications  of  hair  tonics,  singeing 
the  hair,  and  the  practice  of  massaging  the 
scalp. 

There  is  only  one  way  to  prevent  the 
losing  of  hair,  and  that  is,  the  flow  of  blood 
ivhich  is  the  food  of  the  hair  must  be  kept 
free. 

Wear  soft  hats  winter  and  summer.  Keep 
the  scalp  free  from  all  possible  constric- 
tions. Be  bare-headed  whenever  possible. 
Stimulate  and  increase  flow  of  blood  to  the 
roots  of  the  hair  by  bending  the  head  from 
left  to  right  and  vice  versa,  and  forward 
and  backward. 

Five  of  these  movements  night  and  morn- 
ing is  enough  at  first.  Increase  the  number 
of  movements  daily  until  you  can  repeat 
them  twentj^-five  times,  without  becoming 
dizzy. 

Remember  that  whenever  the  blood  supply 
of  any  part  is  shut  off,  that  part  will  die. 

And  it  is  only  loss  of  time,  money,  and 
good  faith  to  use  expensive  hair  tonics,  be- 
cause they  are  useless,  other  than  impart- 
ing a pleasant  fragrance. 

No  doctor  would  be  so  unreasonable  as 
to  apply  and  employ  liniments,  ointments ; 
massage  and  friction  to  a limb,  whose  blood 
vessels  are  severed,  in  the  hope  of  restor- 
ing it  to  normal  state.  ■ What  he  would  do 
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is  to  provide  the  limb  with  blood  vessels, 
so  that  blood  could  be  brought  to  it. 

The  hats  of  conductors  and  motormen, 
are  well  provided  with  openings,  to  insure 
good  ventilation.  This  is  done  with  a 
view  of  preventing  the  hair  from  falling. 
And  yet  almost  every  other  conductor  and 
motorman  is  bald. 

You  know  what  happens  to  flowers, 
trees,  and  vegetables  when  irrigation  is 
wanted.  They  die.  The  same  happens  to 
the  hair. 

The  cause  of  gangrene  is  the  sudden  or 
gradual  deprivation  of  blood  for  the  af- 
fected part.  And  the  only  cure  for  gan- 
grene is  amputation  of  the  gangrenous 
part.  No  treatment  can  save  it. 

No  treatment  can  save  your  hair,  but  an 
abundance  of  blood  supply  to  the  roots  of 
the  hair. 

If  your  head  is  not  entirely  bald,  even 
if  very  fine  hairs  or  lanugo  are  still  to  be 
seen  or  left,  then  by  increasing  the  flow  of 
blood  to  their  roots,  you  will  not  only  pre- 
vent and  stop  their  falling,  but  actually  in- 
crease their  growth,  both  in  number  and 
thickness. 

General  hygienic  attention  is  also  of 
value  and  important  as  an  adjunct  to 
what  has  been  already  suggested. 

Drink  plenty  of  water,  seven  to  twelve 
glasses  a day.  Bathe  your  body  fre- 
quently. Walk  in  the  sun  a few  hours 
daily.  Sleep  with  the  windows  open  win- 
ter and  summer.  Outside  air  is  always 
purer  and  better  than  inside  air.  Outside 
air  contains  more  oxygen  which  is  pre- 
pared by  the  vegetable  kingdom  and  is  the 
supporting  element  of  life ; and  less  car- 
bon dioxide  which  is  prepared  by  the  an- 
imal kingdom,  and  is  destructive  to  the 
body. 
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By  BERTRAM  C.  ROGERS 

{Continued  from  page  1209) 
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insulating  tubing  or  sleeving.  It  is  a good 
lime  to  state  here  that  the  successful  oper- 
ation and  high  efficiency  of  this  outfit  de- 
pend on  careful  workmanship.  This  holds 
true  of  any  radio  equipment,  but  any 
amateur  who  has  progrest  thru  the  more 
elementary  stages  should  have  no  diffi- 
culty if  ordinary  care  and  some  good 
judgment  are  used.  The  relative  arrange- 
ments of  coils  and  switches  does  not  mat- 
ter except  that  taps  to  switch  points 
should  be  made  as  short  as  possible.  The 
writer  found  it  convenient  to  arrange  taps 
as  per  diagram,  the  switches  rotating  out- 
ward from  the  center  for  an  increase  of 
inductance,  thus  eliminating  mistakes 
when  wiring.  The  large  coils  connect  to 
the  lett-hand  set  of  switches,  the  smaller 
being  controlled  by  those  on  the  right. 

It  will  be  noticed  in  the  internal  view 
that  springs  wound  from  steel  piano  wire 
(non-magnetic  phosphor  bronze  wire  is 
best)  are  used  to  counterbalance  the 
weight  of  coils.  As  successful  tuning  de- 
pends on  delicate  adjustment  of  coupling, 
it  will  be  necessary  to  detail  the  method 
of  counterbalancing. 

Referring  to  our  trigonometry;  If  the 
length  of  spring  is  made  approximately 
equal  to  the  radius  of  swing  of  coil,  force 
in  downward  direction  at  any  position 
tending  to  rotate  the  coil  is  proportional 
to  weight  of  coil  times  the  sine  of  the 
angle  at  that  point.  F = W sine  6.  Now 
the  pull  of  the  spring  varies  directly  in 
proportion  to  its  length,  provided  double 
its  normal  length  is  not  exceeded.  There- 
fore as  the  length  of  the  spring  must  also 
vary  with  the  sine  of  the  angle  0 the  pull 
of  the  spring  will  be  equal  to  and  opposite 
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those  Hidden  Charms 
jou  have  tit  noticed  ^ 


Good  Health  is  the  foundation  of  Attractive  Beauty. 
Restore  a normal  circulation  of  rich  pure  blood — and 
you  bring  about  the  condition  which  makes  the  skin 
healthy  and  beautiful  and  the  hair  luxuriant.  No  cos- 
metics can  accomplish  these  fundamental  results.  But 
you  may  do  wonders  in  improving  your  own  health 
and  appearances  by  the  marvelous  forces  of  electricity. 
Treat  yourself  with 

Renulif  e 


Violet  Ray 
High  Frequency 

It  is  delightfully  pleasant  and  the  most  effective 
method  ever  discovered  to  retain  a youthful  appearance 
and  gain  beauty.  When  the  Face,  Chin,  N^eck  and 
Bust  are  treated  the  blood  is  brought  to  the  surface, 
the  soft  muscles  gently  massaged,  the  lines  fill  out,  the 
wrinkles  disappear  and  the  bloom  of  health  is  renewed. 
It  is  the  treatment  to  remove  blemishes,  warts,  moles, 
wrinkles,  crows*  feet,  pouches  under  the  eyes,  black- 
heads and  sagging  lines  of  face  and  chin. 

While  treating  locally,  you  benefit  also  the  entire 
physical  being.  The  irresistible,  revitalizing  powers 
of  the  Renulife  Violet  Ray  are  carried  at  once  to  every 
nerve  cell,  fibre  and  part  of  the  body.  Oxygen  in  the 
blood  is  increased,  enriching  and  purifying  it.  Poison- 
ous waste  products  which  cause  disease  are  eliminated. 

Learn  all  about  this  new,  simple,  harmless,  shock- 
less, yet  powerful  and  beneficial  home  treatment. 

RENULIFE  ELECTRIC  CO. 

1203  MarQuette  Bldg.  Detroit.  Mich. 

In  Canada,  Netting  Bldg./ Windsor,  Ont. 

Exclusive  Sales  Distributor  Wanted 


Every  Beauty 
Parlor 

Uses  the  Violet  Ray.  You 
can  now  treat  yourself  at 
home  not  only  to  gain 
beauty — but  for  many 
physical  ailments — See  list 
on  coupon — Send  for  full 
information. 


Treat  Yourself  at  Home  with  Health  and 
Beauty  Giving  Renulife  Violet  Ray 
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AUTO  OWNERS— BATTERY  USERS— WIRELESS  OPERATORS— EXPERIMENTERS 

lOc  CHARGES  YOUR  BATTERY  F-F  BATTERY  BOOSTER 

or  Magnetic  Rectifier  for  110-120  Volt)  60  Cycle  Alternating  Current  at  a 1914  Price. 
F-F  Battery  Boosters  are  entirely  automatic  and  operate  unattended.  Adjustabl. 
Carbon  Electrodes  rectify  the  current  and  operate  for  thousands  of  hours. 

Screw  the  plug  in  lamp  socket  in  your  garage,  snap  charging  clips  on  battery 
terminals  without  disconnecting  or  removing  battery  from  car.  turn  switch 
and  lock  garage  door,  knowing  your  battery  will  be  charged  in  the  morning. 
Keeping  your  Starting  Storage  Battery  in  charged  condition  makes  it  delight- 
fully responsive  and  lasts  so  much  longer,  requiring  fewer  expensive  battery 
renewals,  that  it  actually  costs  you  less  to  buy  a Booster  than  to  be  without  one. 
Bantam  type  6-6  ampere  for  6 volt  battery. $IS  Bantam  type  12-5  amperefor  12  volt  battery.tlS 

Type  16-8  ampere  for  6 volt  battery $24  Type  112-6  ampere  for  12  volt  battery.. u4 

Type  166-12  ampere  for  6 volt  battery. . .$32  Type  1612-7  ampere  for  12  volt  battery. $32 
Type  1626-12  amperes  or  7 amperes  in  combination  for  both  6 volt  and  12  volt  batteries. $48 
High  ampere  charging  rates  are  best  for  large  batteries,  or  where  time  is  limited. 
Shipping  weight  complete  with  AMMETER  and  BATTERY  CLIPS.  11  to  16  lbs. 
Include  postage  and  insurance  with  remittance  for  parcel  post  shipment. 
Other  F-F  Battery  Boosters  for  Farm  Lighting  Plants  and  Direct  Current. 
Battery  Stations  and  Garages  Use  the  F-F  Rotary  Rectifier  for  Group  Charging. 
WRITE  FOR  BULLETINS  12  AND  12-A.  OR  MAIL  CHECK  WITH  ORDER. 
THE  FRANCE  MANUFACTURING  CO.,  Offices  and  Works.  Cleveland.  Ohio 


SIMPLE- SAFE 
SURE  ACTING 


THERE'S  MONEY  IN  IT''  ^ 

r^lLEARN  TELEGRAPHY^^I^ 

7:L.-^rzMORSE  ANDWIRELESS“ni.-~^ 


TBAOH  YOURSEUPf 


In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter,  THE  OMNISRAPHi 
Sends  unlimited  Morse  or  Continent^  messages,  at 
any  speed,  just  as  an  expert  operator  would. 

Adtpltd  by  U,i  Si  t«v't<  4 ttylHi  CalalNB*  frait 

OMNIGRAPH  MFC.  CO. 

26  L Cortlandt  St.  N«w  York 
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Inventors — Mechanics 


HERE’S  THE  LITTLE  LATHE 
YOU’VE  WANTED 
AT  THE  PRICE  YOU’VE 
WANTED  TO  PAY 

23.75  NiSv^YORK 

Compound  Slide  Rest  Included  ! ! 

Send  for  Circular 

PRODUCTION  EQUIPMENT  CO.,  INC. 


Machine  Tool  Dept. 

5 Union  Square  New  York  City 


The  Boys’  Magazine 

FREE!  , 

Send  US  the  names  and  addresses 
of  5 boys  (from  10  to  16  years  old) 
and  we’ll  send  you  a copy  of  this 
splendid  magazine  FREE.  Great 
stories — beautiful  illustrations — hand- 
some covers  in  colors.  Departments 
devoted  to  Wireless,  Electricity, 
Mechanics,  Athletics  and  Physical 
Training,  Moving  Picture  Plays  and 
Players,  Cartoons  and  Jokes.  (Write 
plainly.) 

Address 

THE  SCOTT  F.  REDFIELD  CO. 

6028  Main  St.,  Smethport,  Pa. 


THE  BOYS’  MAGAZINE  on  sale  at  all 
newsstands,  ISc  a copy 


SKINDERVIKEN 
TRANSMITTER  BUTTON 

Made  in  several  types  for 
use  wherever  a transmitter  is 
wanted.  Send  for 
instructions  and 
literature  No. 1000, 
Mechanical  Stethoscope  i 


PRICE  $7.50 

Improved  type  for  detecting  knocks  in  all 
running  machinery.  Test  your  automobile 
motor.  Descriptive  literature  sent  on  request, 
without  obligation. 

GENERAL  SOUND  TRANSMISSION  CORP. 
Room  507  2 Rector  Street  New  York 


Handwriting  Tells  You  Secrets 

Be  successful.  Find  out  what  holds  you  back. 
Send  us  an  ink  specimen  of  your  handwriting 
and  $1.00.  Our  expert  Graphologists  will  tell 
you  your  faults,  virtues,  talents,  etc.  Your  $1.00 
back  if  you  are  not  satisfied. 

ROBERT  R.  ROSS,  110  West  40th  St.,  N.  Y. 


$4  LIS  $5  WILL  BUY 

A Standard*  Guaranteed 

TYPEWRITER 

With  Every  Modern  Writing 
Convenience 

TOnAY  FOR  ILLUSTRATED  CIRCULAR 
Explaining  Try-Bofore-You-Buy  Plan 

HABBY  A.  SMITH.  738.218  North  Wells  St,  Chicago,  III. 

Qhy  Clean,  authoritative  books 

DOUIVb  on  Sexology  for  those  married 
or  contemplating  marriage.  Catalogue  free. 

UNITED  SALES  CO.,  SPRINGFIELD,  ILL. 


WRITE 
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to  the  pull  of  gravity  on  the  coil.  With 
a little  experimenting  with  springs  of 
various  tensions,  coupling  control  may  be 
made  very  sensitive  and  the  coils  will 
“stay  put”  in  any  position. 

In  general  loose  tickler,  tight  coupling 
and  shunt  primary  condenser  is  the  order 
for  long  waves.  Variable  tickler,  fairly 
close  coupling  and  series  primary  con- 
denser will  control  the  shorter  waves. 
Positions  vary  with  characteristics  and 
constants  of  tubes  and  antenna  systems 
and  are  determined  only  by  trial. 

The  bulb  unit  is  conventional,  a key  or 
anti-capacity  switch  making  a complete 
change-over  from  one-stage  amplification 
to  the  second  stage,  0-1  ammeter  for  de- 
tector filament,  0-2  ammeter  for  ampli- 
fier filaments  and  0-10  voltmeter  for  test- 
ing “A”  battery  and  switch  and  external 
resistance  having  a multiplying  factor  of 
ten  with  a three-point  switch  (middle 
point  dead)  for  control  to  read  “A”  or 
“B”  battery  voltage  at  will.  The  top  bind- 
ing post  to  the  right  is  for  positive  ampli- 
fier plate  voltage,  next  is  the  detector 
plate,  then  comes  the  common  negative 
and  the  lower  six  volts  positive.  Clamps 
and  leads  are  being  added  so  as  to  allow 
placing  of  block  “B”  batteries  inside  of 
cabinet.  The  cabinets  were  made  from 
one-half  inch  birdseye  maple. 

Double  phone  clips  and  a filament  cur- 
rent interrupting  plug  are  on  the  bottom 
of  the  panel.  The  three-point  switch  to 
the  left  will  cover  two  points  at  once  and 
with  studs  connected  respectively  to  1,  3 
and  2 plates  of  fixt  bridging  condenser  it 
is  possible  to  obtain  values  equivalent  to 
1,  4,  3,  5 and  2 plates.  Plates  are  2x2 
sheet  copper,  tinned,  thirteen  plates  total, 
separated  by  2 mil  mica.  This  gives  suffi- 
cient capacity  and  regulation  for  the  en- 
tire range  of  wave  lengths.  Transform- 
ers are  of  the  Navy  type  1 :3  ratio  and 
are  mounted  on  a sub-panel  below  bulbs. 

The  amplifying  unit  is  due  for  rewiring 
— as  a great  many  changes  were  made  on 
both  sets  trying  out  different  hook-ups. 
The  key  switch  on  the  left  of  the  receiv- 
ing cabinet  was  used  to  series  both  sets 
of  coils,  then  to  throw  primaries,  second- 
aries in  parallel,  etc.,  as  well  as  for  other 
experiments,  but  none  of  them  were  found 
worth  while,  the  best  results  being  ob- 
tained with  the  conventional  three  cir- 
cuit hook-up  as  shown. 

It  will  be  found  advisable  to  use  a 
double  cotto.n  or  silk  covered  stranded 
copper  conductor  for  wiring  the  receiving 
cabinet.  The  bulb  cabinet  should  be  wired 
with  No.  12  soft  drawn  bare  copper  wires, 
separating  these  wires  at  least  one  inch 
where  it  becomes  necessary  to  run  them 
in  parallel ; all  crosses  to  be  at  right  an- 
gles and  in  short,  spacing  tubes,  trans- 
formers and  wiring  as  far  apart  as  pos- 
sible, keeping  all  runs  short.  Bridging 
condenser  leads  must  be  short  to  prevent 
howling  when  receiving  long  waves.  For 
practical  purposes  the  one  stage  only  is 
used  for  all  work,  especially  the  longer 
waves.  When  listening  to  music,  time  sig- 
nals, etc.,  it  is  often  convenient  to  place 
phones  on  table  and  throw  over  to  the 
second  stage.  Western  Electric  P-11 
phones  are  used.  Marconi  bulbs  are 
shown,  but  an  Audiotron  for  detector  and 
Western  Electric’s  bulbs  for  amplifiers 
produce  the  best  results.  Disregarding 
“A”  battery  and  rectifier,  the  complete 
parts  for  the  set  may  be  bought  in  the 
market  for  about  one  hundred  dollars 
($100.00)  and  will  take  a week  or  two 
to  assemble,  depending  on  the  builder’s 
skill  and  old  apparatus  he  may  have  on 
hand.  The  writer  studied  a great  many 
sets  to  determine  which  would  be  satis- 
factory, but  they  all  had  some  drawback, 
which  was  the  reason  for  the  design  of 
this  receptor.  Six  months’  continuous  use 
has  proven  its  worth  and  permanency. 


neliverea  toY^Freet 

for  30  days  trial  on  approval. Your 
choice  of  44  Styles*  colors  and  sizes 
of  famous  Ranger  Bicycles.  Faetory- 
to-Rider  lets  you  buy  at  v^holesale 
prices.  expreBO  prepaid.  d&6ct  from  maker. 

Awe  at  once.  Many  boya  and  elrls  easily 
eave  the  small  monthly  payments.  The 
Ranger  Is  a better  bicycle  than  you  can 
bay  anywhere  at  any  price. 

lamps,  horns,  wheels,  parts  and 
•rV9  equipment  at  half  usual  prices. 

SEND  NO  MONEY.  Simply  write  for  our  biff.  Illua-i 
trated  free  Ranger  catalog  with  lowest  prices  and' 

Wo  All  Company  \ 

FUTCm  Ogp«.D-io7Chica^o  I 


MUSIC  TAUGHT  FREE 


So.  can  Mod  TRumc  RAtiAu  quukt^ , 

In  Your  Home.  Write  today  for  our  booklet.  R tells 
how  to  learn  to  play  Piano,  Organ.  Violin,  Mandolin. 
Gnitar.  Banjo,  etc.  Beginners  or  advanced  pupils. 

American  School  of  Music,57  Lakeside  Bldg.,GhicagB 


QETONTHESTAaE 

I Ten  You  Howl  Stage  Work  and  Cabaret 

Itaitaining  successfully  taught  by  mail.  Your  DUS', 
opportunity.  Travel,  sec  the  world  as  vaudeville 
actor  or  actress.  My  great  Professional  Course-^' 
only  one  of  its  kind-COVERS  ALL  BRANCHES.' 
Develops  Personality,  Confidence,  Skill  and  tella 
you  Just  how  to  get  on  the  Stage.  Send  6c  postage 
for  illustrated  booklet,  **AII  About  Vaudeville.** 
State  age  and  occupation.  Write  for  this  free  Stage  Book  today! 
fREOERlC  LAOELLE  Box  S57-W  LOS  ANCELES*  CALIF* . 


TELE6RAPHY 

(Both  Morse  and  Wireless)  and  RAILWAY  ACCOUNTING 
taught  thoroughly  and  quickly.  Big  salaries  now  paid. 
Great  opportunities  for  advancement.  Oldest  and  largest 
school;  established  46  years.  Endorsed  by  Telegraph,  Rail* 
way,  Radio,  and  (Government  officials.  Expenses  low- 
opportunities  to  earn  large  portion.  Catalog  free. 

DODGE'S  INSTITUTE  A Street,  Valparaiso,  Jnd. 


FIVE  DAYS  FREETRIAL 

SEND  NO  MONEY — Just  size  of 
finger  and  ring  desired.  We'll  send 
you  this  beautiful  Brillianlte  Gem 
m gold  filled  ring  by  return  mail; 
deposit  $3.50  with  postman  on 
arrival,  wear  this  emblem  of  pros- 
perity five  days,  if  not  delighted,  re- 
turn the  ring  and  get  your  money 
back.  The  Brillianlte  has  all  tbe 
loveliness  of  a genuine  diamond  and 
fairly  sparkles  with  a lasting  beauty 
and  brilliancy.  (Agents  wanted.) 

HATTON  AND  HATTON 
Dept.  S I 4436  Calumet  Ave. 

Chicago,  III. 


Learn  WATCH  REPAlRINi; 


You  can  learn  by  our  modem  and  orig* 
inal  system  of  instruction  every  part 
of  the  Watch  Repairing  Trade  at  home 
as  good  or  better  than  at  a shop.  You 
ean  earn  money  while  learning  and  secure  a 
well  paying  position  or  start  to  business  after 
completing  our  course  of  Instruction.  Good 
watch  repairers  are  always  In  demand  and  earn 
from  $Z0  to  $65  per  week.  For  particulars 
aj»ply  to  the 

WIlWAUKEt  SCHOOL  OF  WATCH  RIPAIRINE,  166  Mason  SI.,  MILWAUKEE, WIS. 


5 Master  Keys 


The  world’s  most  wonderful  and  only  set  of  keys  of  Its  kind. 
They  open  and  also  test  thousands  of  different  locks.  No  home 
should  be  without  them  is  the  opinion  of  locksmiths,  janitors,  detec- 
tives, firemen,  real  estate  men,  travelers  and  many  other  users  of 
our  keys.  They  are  highly  endorsed  as  a precaution,  convenience 
and  household  article.  Send  $1,00  for  this  set  and  novel  key  chain. 
Master  Key  Co.,  42  Manhattan  Bldg.,  Milwaukee,  Wis, 


STAMBIER 

If  you  etammer  attend  no  stammering  school  till  you  getmylargg 
FREE  book  entitled  **STAMMERING.  Its  Origin  and  the 
Advanced  Natural  Method  of  Cure.*'  Ask  for  special  tuitloa 
rate  and  a FREE  copy  of  "The  Natural  Speech  Magazine.** 
Largest  and  best  school  for  stammerers  in  tbe  world.  Write  today. 
The  Nerlh'Westero  SchooU  2331  Grand  Ave.  Milwaukee  ^Wis« 


at,  ojitN 

okUisio 


Comics,  Cartoons,  Gommer- 
clal.  Newspaper  and  Magazine 
Illustrating.  Pastel  Crayon 

Portraits  and  Fashions. By 

Hail  or  Local  Glasses.  Write 
for  terms  and  List  of  success* 
fol  students. 

Associated  Art  Studios^ 
111  Flatiron  Bldg.  New  York 




Yonderful,  new  device,  guides  your  band;  corrects 
your  writing  in  few  days.  Big  improvement  in  three 
hours.  No  failures.  Complete  oatline  FFy££L 
Write  C.  J.  Ozment,  Dept.  44.  St.  Louis.  Mo* 

Frintinfif  Cheap 

.^Oards.circulara,  labels. book, paper.  Press^. 

^LargerS^  Job  press  $150.  Save  money.  Print 
for  others,  big  profit.  All  easy,  rules  sent. 
W rite  factory  for  press  catalog,  T YPE.cards, 
etc.  THE  PRESS  CO.»  D-47*  Meriden.  Conn. 


Learn  Watchwork,  Jewelrywork  and 

Fnaravinff  ^ trade  commanding  a good  sal- 
LllgiaVlIlg  ary,  and  your  services  are  always 
in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  III.,  for  our  latest  catalog. 
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application  filed  February  2,  1905,  claims 
substantially  as  follows  : “This  device  is  in- 
tended to  take  the  place  of  the  coherer  in 
wireless  telegraphy.  It  consists  of  a re- 
ceptacle with  electrodes  containing  a gas. 
This  is  rendered  partly  conductive  by  elec- 
tric heating,  which  brings  the  gas  into  ionic 
activity  and  makes  its  conductivity  sensitive 
to  electrical  oscillations.” 

The  Work  of  Buff 

The  National  Telegraph  Review,  New 
York,  of  July,  1853,  contains  the  following 
significant  report : 

“Professor  Buff,  of  the  University  of 
Giessen,  has  recently  published  an  inter- 
esting paper  on  the  electrical  properties  of 
flame.  He  has  come  to  the  conclusion  that 
gaseous  bodies,  which  have  been  rendered 
conductive  by  strong  heating,  are  capable 
of  exciting  other  conductors,  solid  as  well 
as  gaseous,  electrically. 

“Two  small  strips  of  platinum  were  in- 
troduced into  a glass  tube  closed  at  one 
end ; they  were  separated  by  an  interval  of 
a thin  line  of  air.  The  air  within  the  tube 
could  not  be  heated  to  a degree  sufficient 
to  permit  the  electricity  from  two  Daniell’s 
cells  to  pass  thru  it.  When  the  glass  be- 
came soft  by  heating,  and  both  pieces  of 
platinum  were  permitted  to  touch  it,  a strong 
deflection  of  the  needle  of  a galvanometer 
was  the  consequence. 

“When  the  strips  of  platinum  were  ex- 
posed to  the  direct  action  of  the  flame  of 
a spirit-lamp,  the  first  notice  of  the  passage 
of  electricity  was  obtained  when  they  were 
placed  at  about  three  inches  above  its  ex- 
treme point,  and  began  to  show  signs  of 
redness.  The  deflection  increased  as  the 
strips  were  lowered  in  the  flame.  When 
the  flame  was  strongest  there  was  a per- 
manent deflection  of  70  degrees.  The  flame 
current  past  always  from  the  hottest  plat- 
inum strip,  thru  the  separating  interval  of 
gas  to  the  other  strip.  When  the  metallic 
wires  or  other  conductors  connected  at  one 
end  were  brought  into  contact  with  highly 
heated  gas,  it  formed  an  electric  circuit. 
One  platinum  wire  was  introduced  into  the 
obscure  center  of  the  flame  of  a lamp,  and 
the  other  wire  was  brought  near  the  outer 
surface  of  the  flame ; a current  of  electricity 
immediately  exhibited  itself,  which  past 
thru  the  flame  from  the  inner  to  the  exterior 
wire.  By  properly  connecting  a platinum 
wire,  which  was  dipt  into  the  center  of 
the  flame,  with  a condensing  plate,  the  lat- 
ter became  charged  with  negative  electricity, 
and  hence  Prof.  Buff  concluded  that  posi- 
tive electricity  is  given  off  by  the  outer 
surface  of  the  flame.” 

Had  Buff  been  able  to  heat  the  interior 
of  his  glass  tube  by  means  of  an  in- 
candescent filament  he  would  have  made  the 
same  demonstration  Edison  made,  but  it 
was  not  until  nearly  thirty  years  after  Buff 
made  his  experiment  that  the  incandescent 
lamp  was  perfected  by  Edison. 
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This  Amateur 
“found  it  far  superior” 

Read  this  letter  (from  Pennsylvania)  on  the  CON- 
NECTICUT Variable  Condenser. 


“Have  been  using  your  unique  two  plate  condenser  for 
several  weeks.  Have  tried  it  on  a number  of  crystal 
hook-ups  and  have  found  it  to  be  far  superior  in  actions 

and  stability  than  a condenser  which  I am  also 

using  in  my  present  hook  up.  > 

“I  have  also  been  able  to  cut  out  entirely  N A A and 
other  stations  with  your  condenser,  while  it  is  impos- 
sible with  the  other. 

“I  can  sincerely  say  that  this  instrument  for  its  size 
and  work  cannot  be  equalled.  It  is  also  a very  fine 
addition  to  a Radio  Outfit  as  it  not  only  increases  the 
receiving  capacity,  but  also  adds  to  the  fine  appearance 
of  many  outfits. 

“Wishing  you  the  best  success  with  your  new  condenser, 
I remain,” 

Your  results  can  be  just  as  good. 


INSTITUTE  OF  RADIO  ENGI- 
NEERS ELECTS  OFFICERS 


The  annual  election  of  officers  recently 
held  by  the  Institute  of  Radio  Engineers  re- 
sulted in  the  election  of  E.  F.  W.  Alexan- 
derson,  president ; Fulton  Cutting,  vice- 
president;  A.  N.  Goldsmith,  secretary,  and 
W.  F.  Hubley,  treasurer.  The  Board  of 
Direction  of  the  Institute  is  made  up  of  the 
officers  and  the  following  managers : E.  H. 

Armstrong,  W.  H.  G.  Bullard,  E.  H.  Col- 
pitts,  L.  Espenschied,  J.  V.  L.  Hogan,  L. 
R.  Krumm,  R.  H.  Marriott,  Donald  Mc- 
Nicol,  and  George  O.  Squier. 


Our  booklet  tells  all  about  the 
new  Condenser — Send  for  it. 

Mention  your  dealer  s name. 

rf  CONNECTICUT  JIlIctr7c  CON4RA.NY 

Meriden  Connecticut 
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HAVE  YOU  RECEIVED  YOUR  COPIES? 


Two  descriptive  bulletins  covering  the  detector  tube — Radiotron 
u.v.  200,  and  the  amplifier — Radiotron  U.V.  201,  are  now  available 
to  every  amateur  and  experimenter  in  the  United  States. 


These  important  bulletins  contain  practical  circuits  and  detailed  in- 
structions which  will  enable  the  experimenter  to  obtain  the  maximum 
results  from  Radiotrons.  If  you  have  not  already  received  copies, 
visit  your  local  radio  dealer  and  ask  for  them  or  write  us  direct — 
they  are  free. 


DEPENDABLE  PRODUCTS 

Radiotron  U V.  200 

$5.00 

Radiotron  U.V.  201 

6.50 

Standard  Tube  Sockets  . 

1.50 

Grid  Leaks,  Mounted 

1.25 

Grid  Leak  Unit.s  Only 

.75 

Grid  Leak  Mountings 

.50 

Intervalve  Transformers  . 

7.50 

Burgess  “B”  Batteries 

3.50 

The  Radio  Corporation’s  tubes  are 
covered  by  patents  dated  November 
7th,  1905,  January,  1907,  and  February 
18th,  1908,  as  well  as  by  other  patents 
issued  and  pending.  Tubes  licensed 
for  amateur  and  experimental  use 
only.  Any  other  use  will  constitute 
an  infringement. 


Acme  Amplifying  Transformer 

$5.00 

Increased  Impedance  Ratio  ^ 


We  have  found  that  a gain  di  efficiency  may  be  obtained  11 
by  increasing  the  impedance  ratio  of  our  .'Amplifying  / 
Transformer,  especially  on  the  newer  tubes.  b 


Dealers:  Let  us  send  you  our  selling  proposition 

Address  all  orders  and  inquiries  to: 

SALES  DIVISION,  COMMERCIAL  DEPARTMENT 

RADIO  CORPORATION  OF  AMERICA 

233  Broadway,  New  York  City 


Jur  latest  transformers  have  this  increased  ratio. 


Carried  in  stock  by  leading  dealers 


Acme  Apparatus  Company  cAiy^Bmoc  ”39, 


Up-to-date  Transformer  and  Radio  Enrjineers  and  Manufacturers 


PIGEONS  PAY 


Easy  raised,  any 
small  buiidins, 
very  little  space 
rpQulrcd.  Build  their  own  nests,  feed  their  own 
yotinfr.  Very  profitable  business.  Get  your  start 
wj  h a few  Eood  pairs.  Write  today  for  1921 
Cir'^uJar, 

Pigeon  Supply  Uou.,0,  Hanover,  Pa. 


1 1 TEACH  BY  MAIL 


WRITE  FOR  MY  FREE  BOOK 
“ilow  to  Become  a Good  Benman'’ 
and  hcaotifnl  specimens  Your 
name  elcRantly  wri*^  a on  a card  if  you  errlose  stamp, 
for  it  today.  F.  W.  'i'AMDLYN,  424  Meyer  *' 


Write 

• nidff.,  Kansas  City,  Mo. 
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By  JOSEPH  H.  KRAUS 

(Continued  from  page  1179) 


particular,  on  the  side  opposite  to  the 
direction  toward  which  the  hair  slants. 
When  a repeated  rhythm  is  applied  to  the 
skin,  such  as  for  instance  a hair  fastened 
on  to  a tuning  fork,  we  are  able  to  per- 
ceive a continuous  sound  from  the  fork, 
yet  we  can  feel  that  this  hair  when 
touching  the  skin  gives  us  a distinct  series  -•( 
of  discontinuous  taps.  When  faradic{I 
currents  are  applied  to  the  skin,  they  can  ^ . 
be  recognized  as  distinct  separate  sensa-^ 
tions,  even  when  repeated  at  the  rate  of  i| 
130  per  second.  ! 


Fatigue  of  Touch  Sensation 


If  a finger  is  placed  on  a small  cog 
wheel  from  a clock,  a continuous  sensa- 
tion is  not  felt  until  the  cog  wheel  re- 
volves at  such  a rate  that  there  are  more 
than  600  serrations  making  contact  with 
the  skin  every  second.  Like  nearly  all 
sensations,  the  sensation  of  touch  finally  .j 
becomes  more  and  more  ineffective  yield-  i 
ing  to  fatigue  but  not  very  rapidly.  A J 
cavity  in  a tooth  or  a gumboil  at  first  . 
is  very  annoying,  but  after  a while  we 
may  not  notice  it  at  all. 

It  is  a strange  but  positive  fact  that 
the  sense  of  skin  touch  is  much  greater 
than  that  in  the  nerve  trunks  themselves. 
Thus,  for  a nerve  trunk  it  has  been  found 
that  a stimulus  of  .2  gram  moving  at  a 
rate  of  140  millimeters  per  second  is  nec- 
essary to  evoke  any  sensation  from  e.x- 
posed  nerve  areas  but  for  the  touch  spots 
in  the  skin,  a stimulus  of  .2  gram  moving 
at  only  17  millimeters  per  second  is  ade- 
quately sufficient. 

Another  surprising  fact  is  that  the 
sense  of  touch  is  greatly  augmented  by 
a profusion  of  hair  on  the  skin.  When 
a slight  touch  is  applied  to  the  hair 
proper,  it  acts  on  the  long  lever  arm  of 
the  hair  and  multiplies  the  force  of  pres- 
sure so  applied  five  or  more  times,  be- 
cause the  hair  is  pivoted  at  the  surface 
of  the  skin  and  the  small  arm  of  the 
lever  projects  thru  the  skin,  into  a hair 
follicle  profusely  surrounded  by  nerve 
endings. 

It  has  been  found  that  before  the  skin 
was  shaved,  .2  milligram  pressure  was 
effective,  whereas  after  being  shaved  it 
required  a 36  milligram  pressure  to  pro- 
duce the  same  feeling  of  touch. 


Quality  of  Discrimination 


Let  us  now  consider  a different  sense, 
viz.,  that  of  discrimination  or  what  is 
otherwise  known  as  the  spatial  quality 
of  touch.  If  any  part  of  the  skin  of  the 
body  is  stimulated  by  applying  a cork 
point  to  the  skin,  we  can  instantly  tell 
the  exact  location  of  the  excited  spot. 
If  now,  instead  of  one  point,  two  cork 
points  are  substituted  in  a pair  of  divid- 
ers, there  must  be  a certain  spatial  dis- 
tance between  these  points,  varying  in 
different  parts  of  the  body,  before  we  are 
able  to  definitely  determine  whether  or 
not  there  are  two  points  or  only  one 
point  in  contact  with  the  skin. 

In  calculating  this  it  has  been  found 
that  at  the  tip  of  the  finger  a distance 
of  1 1 millimeter  is  required  ; any  smaller 
distance  will  not  evoke  two  distinct  sensa- 
tions. On  the  palm  of  the  hand,  a dis- 
tance of  6.8  millimeters  is  necessary, 
whereas  in  the  middle  of  the  back,  67 
millimeters,  more  than  J4  of  «tn  inch 
separation  is  necessary. 

(Continued  on  page  1250) 
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HIGH  QUALITY  - RIFLED  BARREL 
With  Shell  - 
Ejecting 
Device 

PRICE 

$9.50 


GOOD 


.22  Cai. 
.32  Cal. 
.38  Cal. 


SHOOTS 
.25  CAL. 

COLT 

Cartridges 


One  of  the  most  powerful  ? 

.effective  weapons  made.  The  _ 

shots  can  be  fired  rapidly  and  in  succession,  as  fast  as  you  can 
count.  The  ideal  weapon  for  Express  Men.  Bank  Agents,  Pay 
Ro'l  Clerks,  Automobilisrs.  iiriU  all  others  where  quick  action 
isabsolutely  essential.  Accidental  discharge  impossible.  Ad- 


lancy  ruDDer  nanuie.  or  .oo  caiiore.  t'ltiwc  unywuere. 

Cartridges  for  above  Revolvers  • by  express  only.  .22  cal.  $1.00  per  100. 

. ......... 


.32  cal.,  $2.50  per  100;  .38  cal.,  $3.50  per  ] 


Best  value  m Automatica 
in  America.  Shoots  Colt 
.26  Cal.  Automatic  Cart, 
ridges.  7 Quick  Suc- 
cessive Shots.  The  Pis- 
takes  seven  cartridges 
at  one  loading;  extra 
magazines  can  be  kept 
ready  for  instant  reload- 
ing. Each  empty  shell  is 

automatically  ejected  im-  . . 

mediately  after  firing.  Fixed  stationary  barrel,  en- 
suring great  accuracy.  Trigger  action  is  exception- 
ally light  and  quick,  and  must  be  pulled  back  for 
each  shot.  Never  misses  fire  or  jams.  Has  S^ety 
disconnecting  the  pistol  when  not  in  use. 
length  over  all  - less  than  five  inches, 

2 <n.  Barrel.  Material,  workm'anship  and  finish  of 
the  highest  possible  grade  throughout.  A wonder- 
ful combination  of  ACCURACY  and  RELIABILITY.  Superb  shooting  qualities;  as 
e^y  to  aim  as  pointing  the  finger;  works  as  smooth  as  an  engine;  will  shoot 
through  four  inches  of  pine  wood.  Fine  for  target  shooting.  Weighs  only  12  oz. 
Sold  under  postive  guarantee  to  shoot  equal  to  any  pistol  on  the  market  or  money 
refunded.  PRICE,  $15.00  ppd.  Cartridges  (express  only)  $3.75  per  100. 

MELIOR  AUTOMATIC  .32  CALIBRE  PISTOL 

This  Pistol  may  also  be  had  in  32  Calibre,  same  as  above,  length  of  barrel 
Dearly  4 inches,  length  over  all  less  than  7 in.  PRICE,  $20.00  postpaid.  .32 
Cal.  Automatic  Cartridges,  (bv  express  only)  $4.50  per  100. 


CARTRIDGE  PISTOL  ^^Tho  Btifry *^**^^* Artion  B^volvoi* 


PRICES 

50c, 


Thiswellmade 
end  effective 
pistol  is  mod- 
elled on  thel 

fiattem  of  the 
atest  type  of 
Revolver;  the 
epi>earance  of 
- which  alone  Is 
'e no y g h to 
ecare,a  burg- 

lir,  whilst,  1 

when  loaded,  it  Wifl  probably  prove 
just  as  effective  as  a revolver  with 
real  bullets,  without  the.  danger  to 
life.  It  takes  the  standard  .22  Calibre 
Blank  Cartridges,  that  are  obtainable 
most  everywhere.  Even  toe  most 
timid  woman  can  us©  It  with  perfect 

safety  and  frighten  a thief  without  risk  to  herself  or  anyone 
else.  A Great  Protection  Against  Burglar,  Tramps  and 
Dogs.  You  can  have  it  lying  about  without  the  danger  attach- 
ed toother  revolvers.^  We  sell  numbers  arou^j^^ 

of  July.  Well  made  of  Solid  Metal,  PRICE  ONLY  SO  CENTS  , - _ 
Postpaid.  Better  make  and  superior  quality  for  $1.00.  Blank  Cartridges 
22  cal.»  shipped  by  express  only»  customer  paying  ezpressage  90c  per  lOOi 


A Handsome  and  Most  Effective  Weapon.  Measures  But  4^ 
Inches  Long.  Takes  Regular  .22  Calibre  Cartridges  ffvwno 
The  new  Baby  Double  Action  Hammerless  Re-  - “ > w 

volver  has  been  produced  to  meet  toe  ever 
increasing  demand  for  a revolver  that  would 
combine  small  size  and  light  weight  with  the 
essential  features  of  Efficiency  and  Practic- 
ability. It  is  small  in  size,  yet  is 
just  as  effective  and  serviceable 


Save  a revolver  and  should  know 
how  to  use  it.  and  there  is  no 
safer  or  better  one  made  than 
this.  A great  feature  is  its  safety  action 
that  guards  against  accidental  die- 


Its  appearance,  but  it  must  be  seen  and  us:  J to  be  thoroughly  appreciated.  The 
ammunition  used  is  toe  standard  ^-calibre  cartridge  obtainable  anywhere.  Th© 


operation  of  the.  charging  mechanism  Is  extremely  rapid  and  absolutely  reiiablet 
BIZ  well  aimed  .soots  can  be  fired  In  as  m:iny  aeeonda.  The  revolver  is  very  well 
constructed,  with  finest  nickel  plated  fiuted  barrel  of  cylinder,  and  it  weighs  only 
ounces.  The  price  of  the  Baby  Revolver  Is  only  ss  JIO.  sent  by  mail,  p.pd.  to  any  address- 

Write  For  FREE  Catalog  of  Revolvers. 


JOHNSON  SMITH  & COMPANY,  Dept.  P.M.  54,  3224  N.  Halsted  St.,  CHICAGO 


“The  Greatest  Radio  Catalog  in  the  World  — The  Universal  Verdict  of  Tens  of  Thousands  of  Radio  Amateurs 

DUCK’S  No.  14  BIG  200  PAGE  WIRELESS  CATALOG 


A Veritable  Treasure  House  of  Everything  Worth  While  and  Dependable  in  Radio.  The  largest,  most  comprehensive,  artistic  and  educational  vi^ireless 
catalog  published.  The  Beacon  Light  to  guide  you  right  in  the  selection  of  your  radio  purchases,  and  at  prices  that  will 
command  your  attention.  Every  instrument  guaranteed  with  privilege  of  return  if  not  satisfied. 


RHaiI  stamps  or  coin  (not  sent  otherwise),  which  amount  you  are 

Pflull  XIam  to  deduct  on  first  dollar  purchase.  Revised  price  list 

lilUII  Ifc  V edition  of  catalog,  with  prevailing  prices,  mailed  on  request 

Announcing  Permanent  Reductions  on  3 of  our  most  popular  Radio  Instruments 

The  demand  last  month  for  our  Navy  Type,  Arlington,  and  No.  7721  Receiving  Transformers 
at  the  greatly  reduced  prices  convinced  us  that  with  large  quantity  production,  because  of  the 
exceedingly  attractive  prices  on  these  instruments,  we  can  continue  to  maintain  these  low 
prices.  We  therefore  announce  the  following  permanent  reductions  on  these  instruments. 
Model  5BB  Navy  Type  Receiving  Transformer,  Former  Price  $27.50.  NEW  PRICE  £2  1.95 
No.  1091  Improved  Type  Arlington  Receiving  Transformer,  Regular  Price  $15.00.  NEW  PRICE  $|  1,95 

No.  7721  Receiving  Transformer,  Regular  Price,  $9.00.  NEW  PRICE  $7.50 
Send  your  order  immediately  for  your  choice  of  these  popular  inslrumcnls 


Improved  Arlington  Receiving  Transformers,  Regular  Price  $15.00  New  Price,  Only  $11.95 

The  secondary  on  our  new  type  Arlington  is  divided  into 
three  sections,  with  two  dead  end  switches,  eliminating  dead 
end  effect  and  harmonics  and  giving  greater  selectivity.  The 
end  support  is  similar  to  that  on  our  Navy, 
permitting  a looser  coupling.  The  base  and 
primary  end  pieces  have  a spline  to  prevent 
warping  or  damage  in  transit.  This  feature 
is  also  on  our  Navy.  It  is 
a beautifully  finished  in- 
strument. 


Improved  Type  Sayville  Rotary  Gap 

Embodies  the  latest  and  best  features  in  Spark  Gap  Construction 
Our  New  Type  Sayville  Rotary  Gap  is,  we  believe,  far  in  advance  of  any  rotary  gap  on  the  market 
within  a range  even  of  twice  the  price.  It  is  the  final  development  of  many  different  types  made 
in  our  experimental  Radio  Laboratory.  It  fulfills  every  requirement  of  the  ideal  rotary  gap.  It  is 
neat  and  attractive  in  appearance  ; simple  and  durable  in  construction  ; possesses  a wonderful  motor ; 
has  a cast  aluminum  rotary  wheel,  beautifully  polished;  evei*y  part  is  in  perfect  alignment;  there  is 
no  wobbling  of  the  rotor  ; produces  and  maintains  a clear  and  pure  500-cycle  note  ; is  instantaneous 
in  action;  permits  of  no  dragging  of  the  spark;  has  contacts  of  tempered  flat  copper  of  proper 
length  and  width,  easily  and  quickly  removable,  and  inexpensively  renewable;  the  stationary  C07  Cf) 
contacts  are  adjustable  to  any  length • saI  V 
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NNIN6HAM 

TYPE  C-300 


THE  IDEAL  TIIDr 
AMATEUR  I UDIL 


Read  What  6BJ  Says: 

“No  doubt  you  would  like  to  know  the  wonderful  work  I 
have  accomplished  using  your  new  C-300  Detector  Tube. 
Since  I have  installed  your  tubes  at  my  station  located  at 
Burlingame,  California,  call  OBJ,  I have  heard  more  distant 
amateur  stations  than  I have  ever  heard  in  my  life.  I have 
been  a constant  user  of  vacuum  tubes  for  the  past  ten  years, 
and  believe  me,  I know  a real  tube  when  I see  it.  I have 
succeeded  in  hearing  stations  in  Nebraska  and  Arizona  with 
only  one  step  of  amplification  and  have  established  communi- 
cation with  many  that  I never  before  could  hear.  You  have 
my  permission  to  use  this  letter  so  the  many  amateurs 
throughout  the  United  States  will  know  what  I think  of  your 
most  excellent  tube.  I use  regenerative  tuning  with  Radio 
Shop  Variometers." 

'{Signed)  Hall  Derringer. 


TYPE  C-300 


$C.OO 


This  IS  only 
one  of  many 
letters  al- 
ready receiv- 
ed. Let  me 
know  your  re- 
sults— If  they 
are  exception- 
I should 
like  to  publish 
them. 


TRADING  ASSOCIATION 


35  MONTGOMERY  STREET 


AUDIOTRON  MFG.  COMPANY 


SAN  FRANCISCO 


Bunnell 


INSTRUMENTS 
Always  Reliable 

JOVE  DETECTOR 

Handiest,  Handsomest,  Best 
Sample  by  Mail  — $2.00 
Tested  Galena  Crystal — 25c 

Distributors  of  Standard  Electric  Novelty 
Company  Type  B “Cyclone”  Audion  Batteries. 
Also  De  Forest,  and  all  other  makes  of  High 
Class  Wireless  Apparatus. 

Send  stamp  for  new  edition  42E  Catalog. 

J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York 


I (GHEGAN  PATENT) 


How  and  Why  of  Radio  Apparatus,  by  H.  W.  Secor.  A book  every  Radio  Operator 
should  have — $1.75.  Experimenter  Publishing  Co.,  236  Fulton  Street,  NewYork  City. 
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I H®w  W©  Feel  [ ; 

I {Continued  from  page  1248)  | 



Try  placing  two  contact  points  about 
% inch  apart  on  your  upper  arm,  and  see  if  \ 
you  can  tell  whether  there  is  only  one  ( 
point  touching  the  skin  or  two.  There  { 
is  a continuous  decrease  of  the  distances  i 
of  discrimination  as  we  pass  from  non-  j 
mobile  parts  to  mobile  parts  (from  the 
upper  arm  to  the  fingers  and  from  the  ; 
cheeks  to  the  lips),  yet  any  factor  which 
will  diminish  the  sense  of  touch  also  dim-  ! 
inishes  the  sense  of  discrimination  such  i 
as  cold. 

How  We  Tel)  “Hot”  and  “Cold” 

Let  us  now  consider  the  temperature  ii 
senses  by  means  of  which  the  skin  can  ; 
appreciate  that  a body  coming  in  contact  i 
with  it  is  either  cold  or  warm.  If  the  ; 
body  is  of  the  same  temperature  as  the  i 
skin,  no  sensation  is  generally  excited. 
Neither  are  the  senses  of  warmth  and 
cold  produced  by  one  and  the  same  end 
organ. 

The  experimenter  can  readily  determine 
this  for  himself  by  warming  a small 
pointed  glass  rod  and  passing  it  over  the  , 
palm  of  the  hand.  Certain  regions  in  the 
hand  will  then  give  us  a sense  of  warmth.  ' 
Others  give  us  a medium  sense,  while  ■ 
in  still  other  spots  no  sensation  will  be  : 
evoked  by  touching  the  skin  with  the  glass 
rod.  If  a rod  is,  on  the  other  hand, 
cooled  to  a few  degrees  below  body  heat 
and  moved  over  the  same  regions,  cold  I 
spots  can  be  definitely  outlined.  Note  \ 
figures  1 and  2. 

An  investigation  of  these  warm  and  i| 
cold  spots  shows  that  the  apparatus  for  ) 
the  appreciation  of  cold  is  much  more 
distributed  over  the  body  than  that  ; of  ( 
warmth,  as  is  evidenced  by  our  diagrams. 
The  cold  areas  are  best  marked  on  the  * 
chest,  the  nose,  the  abdomen,  etc.,  and 
both  cold  and  heat  are  less  sensitive  on  | 
the  face,  hands  and  mucuous  membranes.  i 
We  can,  therefore  drink  hot  drinks, 
which,  if  applied  to  the  hand  and  other 
more  sensitive  parts  of  the  body,  would 
prove  very  painful. 

When  the  skin  is  very  cola  or  very  hot,  , 
it  is  much  more  difficult  to  recognize  a 
change  of  temperature,  but  even  a change 
of  1/5  degree,  between  27  degrees  and  j 
32  degrees  Centigrade,  is  recognized.  If 
a cold  pencil  should  be  past  over  heated  ! 
spots,  no  sensation  whatsoever  is  regis- 
tered in  our  brain. 

When  pressure  is  applied  beyond  a 
point  necessary  to  evoke  a tactile  sensa- 
tion the  pressure  becomes  painful,  and 
this  is  generally  a point  fust  before  a 
sharp  instrument  will  cause  penetration 
of  the  skin.  It  is  really  remarkable  that 
pain  may  result  from  the  internal  organs 
of  a person,  which  organs  are  generally 
devoid  of  such  sensations,  as  for  example : 
the  intestines  may  be  cut,  sewn,  and 
otherwise  manipulated  without  causing 
any  sensation.  If  a strong  contraction 
of  the  muscular  walls  of  these  intestines 
cause  pressure  from  the  catgut,  a griping 
pain  will  result.  A burning  sensation  is 
the  result  of  a stimulation  of  the  nerve  end- 
ings of  warm  spots  as  well  as  pain  spots. 

In  addition  to  the  areas  already  chart- 
ed out,  we  have  certain  areas  of  the  skin 
from  which  only  painful  sensations  are 
aroused.  If  the  skin  is  then  anesthetized, 
the  patient  will  know  (if  pricked  with  a 
needle)  that  he  is  being  pricked,  but  has 
no  objection  to  any  amount  of  repetition 
since  the  sensation  is  devoid  of  all  'pain. 

All  these  sensations  taken  collectively 
give  man  the  extraordinary  power  of 
knowing  what  is  going  on  about  him  and 
protecting  himself  from  dangers  which 
may  occur. 
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The  Big  Power  Motor  for  Boys  ^ j 

A compact,  highly  effi- 
cient reversible  motor, 
perfect  in  every  detail. 

The  reducing  gear,  eas- 
ily adjusted,  transforms 
the  higli  speed  to  more 
power  at  slower  speed- 
The  reversing  switch  is 
positive  in  action,  and 
operates  either  as  a start- 
ing switch,  or  to  reverse 
the  direction  of  the  motor  at  will.  This  motor  is 
guaranteed  by  us  to  be  exactly  as  represented. 

AT  ALL  LIVE  DEALERS 

Insist  on  your  dealer  showing  you  the  KNAPP  line— 
KNAPP  goods  are  best.  If  your  dealer  cannot  supply 
you,  order  direct.  Send  for  FREE  illustrated  cata- 
logue showing  a complete  line  of  Electrical  Motors 
and  Novelties. 

KNAPP  ELECTRIC  & NOVELTY  CO. 
523  West  51st  Street,  N.  Y.  City 


What 
a Dime 

Will  bring  - 


The  little  matter  of  10  ets.  will  bring  you 
the  Pathfinder  eight  weeks  on  trial.  The 
Pathfinder  is  an  illustrated  weekly,  pub- 
lished at  the  Nation’s  center,  tor  all  the 
Nation;  an  Independent  home  paper 
that  prints  all  the  news  of  the  world 
and  tells  the  truth;  now  In  its  28th 
year.  This  paper  fills  the  bill  wlth- 


■ ■ VIII  aa.w  tease  ex 

Nations! 


Washington  has  become 
the  W or  Id  ’ s Capital  and 
reading  the  Pathfinder  is 
like  sitting  in  the  Inner 
council  with  those  who 
mold  the  world's  destiny. 


_ _ it  costs 

mm  but'il  a year.  If 

mm  you  want  to  keep 

Willi  posted  on  what  Is 
I ^rU  going  on  in  the 
CrAittf-ha  world,  at  the 
rl  Ulll  Ulw  least  expense  of 

time  or  money,  this  is  your  means. 

» If  you  want  a paper  In  your  home 
which  Is  sincere,  reliable,  entertain- 
' Ing,  wholesome,  the  Pathfinder  is 
^ ■ ■ ■ yours.  If  you  would  appreciate  a pa- 

■ per  which  puts  everything  clearly. 

1 _J1|1|XJ1 1 strongly,  briefly— here  it  Is.  Send 
UIIUI  %UI  10c  to  show  tliat  you  might  like  such 
1^  a paper,  and  we  will  send  the  Pathfinder  on 

grobation  eight  weeks.  The  10c  does  not  repay  us, 
ut  we  are  glad  to  invest  in  new  friends.  Address: 

THE  PATHFINDER.  ianalonSta..  Washington.  D.C. 
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MANUFACTURCA’S 


CHtS.  H.  JOHHSION  - Box  12  W.  E.,  murcli,  Pa. 


Experimental  Laboratory  Apparatus 

Most  complete  catalogue  in  print — ^just  issued.  De- 
scribes over  five  hundred  chemicals  and  apparatus — In- 
cluding electric  furnaces,  microscopes,  balances,  weights, 
glassv/are,  books  and  Practical  Chemical  Outfits — all 
fully  illustrated.  A combined  handbook  and  catalogue 
for  the  chemical  experimenter.  Let  us  tell  you  how  to 
get  a free  copy. 

D.  ALTMAN  COMPANY 

Dept.  C 

223-225  East  llOth  Street New  York,  N.  Y. 

COPYTHIS  SKETCH 

and  let  see  what  you  can  do  with 
it.  Many  newspaper  artists  earn- 
ing $30.00  to  $200.00  or  more  per 
week  were  trained  by  my  personal 
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The  Landon  School 

412  Nat’t  Bldg.,  Cleveland,  O. 
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Prosperity!  Power!  Happiness 

Positive  Wonderful  Results  by  Our  System.  ■ 
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10c  and  birth  date. 
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sea,  causing  the  fresh  rain  water  to  flow 
from  the  land  gradually  forming  creeks 
and  rivers  which  took  up  some  of  the  life 
from  the  sea.  And  as  the  continents  be- 
came more  vast,  the  lakes  and  rivers 
dried  up,  the  fish  were  left  to  adapt  them- 
selves to  the  land  conditions.  This  is  still 
going  on  in  some  of  the  drying  rivers  of 
Australia.  Thus  as  the  continents  raised, 
the  land  animals  evolved.  These  animals 
could  not  survive  unless  they  moved 
toward  food  and  moisture.  From  this  ne- 
cessity evolved  the  greater  complexity  of 
brain  cells  which  orientates  and  reacts  to 
the  substances  and  conditions  necessary  to 
organic  survival,  and  this  system  of  orien- 
tations and  reactions  manifested  thru  brain 
tissues  and  expressed  thru  physical  or- 
ganism, we  call  intelligence ; and  the  force 
or  forces  causing  these  reactions  we  call 
mind.  Mind  is  the  cause  of  intelligence; 
intelligence  is  the  reaction  of  brain  cells 
to  mind  forces.  What  constitutes  the 
mind  force,  and  how  it  is  related  to  other 
subatomic  forces,  is  what  I am  trying  to 
find  out.” 

“You  are  trying  to  verify  the  theory  of 
evolution,”  I interjected. 

“No,”  he  replied,  ‘T  am  not  trying  to 
verify  or  disprove  any  theory.  I am  in- 
terested only  in  truth.”  And  then  return- 
ing to  his  original  subject,  he  went  on, 
“I  have  fixt  it  so  that  the  salt  water 
flowing  out  of  this  pool  runs  into  another 
where  the  fresh  water  from  the  creek 
flows  into  it.  A little  further  down  is  an- 
other pool  where  the  sea  water  is  still 
more  diluted.  This  gives  me  an  oppor- 
tunity to  study  the  same  life  under  various 
dilutions,  pressures,  and  light  effects.  It 
shows  me  the  effect  of  changing  environ- 
ment on  the  structure  and  functions  of 
the  various  organisms  under  my  observa- 
tion.” 

“You  are  trying  to  duplicate  on  a larger 
scale  the  experiments  of  Loeb  on  sea 
urchins  and  other  creatures,”  I suggested. 

“Yes,  you  may  put  it  that  way,”  he 
assented,  and  then  pursuing  the  original 
thought,  he  said,  “Ultimately  we  may  dis- 
cover that  life  and  mind  are  but  the  posi- 
tive and  negative  poles  of  the  same  force, 
or  combination  of  forces.  I was  just  now 
thinking  of  the  researches  of  Bose ; doubt- 
lessly you  have  heard  of  him.  He  is  the 
great  Hindoo  who  has  forsaken  his  temple 
for  the  laboratory,  and  who  in  the  labor- 
atory is  approaching  closer  to  the  causa- 
tive power  of  the  universe  than  ever  did 
his  dreaming  ancestors.  He  tells  us  that 
in  some  mysterious  way  all  matter  is 
alive.  That  a bar  of  iron  is  as  irritable 
as  your  mother-in-law,  as  can  be  shown 
by  the  galvanometer ; and  that  it  has  its 
periods  of  activity  and  rest,  as  well  as 
other  characteristically  vital  phenomena. 
It  is  not  improbable  that  life  is  the  elec- 
tron-combining force,  and  that  in  this 
sense  the  entire  universe  is  alive.  It  may 
be  that  the  different  atoms  are  combined 
by  vital  activity  under  the  influence  of 
catalysing  food  products,  and  that  mind 
is  primarily  a highly  complex  expression 
of  that  force  operative  in  and  thru  proto- 
plasm. Life  may  be  the  power,  and  living 
things  some  of  the  tools  nature  uses  in 
her  architectural  work.” 

The  sun  shone  warmly  thru  the  window 
in  the  south  side  of  the  laboratory,  and 
Doctor  Pringle  arose  from  his  bench  and 
adjusted  a convex  mirror  so  that  it  threw 
a concentrated  beam  of  sunlight  on  the 
plate  glass  near  the  bottom  of  the 


A Big  Raise 
in  Salary 


Is  Very  Easy  to  Get,  If  You 
Go  About  It  in  the  Right  Way 

You  have  often  heard  of  others 
who  doubled  and  trebled  their 
salaries  in  a year’s  time.  You 
wondered  how  they  did  it.  Was 
it  a pull?  Don’t  you  think  it. 
When  a man  is  hired  he  gets 
paid  for  exactly  what  he  does, 

there’s  no  sentiment  in  business.  It’s 
preparing  for  the  future  and  knowing 
what  to  do  at  the  right  time  that 
doubles  and  trebles  salaries. 

Remember  When  You 
Were  a Kid 

and  tried  to  ride  a bike  for  the  very 
first  time?  You  thought  that  you  would 
never  learn  and  then — all  of  a sudden 
you  knew  how,  and  said  in  surprise: 
“Why  it’s  a cinch  if  you  know  how.” 
It’s  that  way  with  most  things,  and  get- 
ting a job  with  big  money  is  no  excep- 
tion to  the  rule,  if  you  know  how. 


We  Will  Show  You  How 

Without  loss  to  you  of  a single  working 
hour,  we  can  show  you  a sure  way  to 
success  and  big  pay.  A large  number 
of  men  in  each  of  the  positions  listed 
are  enjoying  their  salaries  because  of 
our  help — we  want  to  help  you.  Make 
check  on  the  coupon  against  the  job 
you  want  and  we  will  help  you  get  it. 
Write  or  print  your  name  on  the  coupon 
and  send  it  in  today. 
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a Architect85,000tol5,000 

^ Building  Contractor 
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■  Automobile  Engineer 
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Automobile  Repairman 
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Civil  Engineer 
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Structural  Engineer 
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Business  Manager 
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A Certified  Public  Ac- 
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•  Accountant  & Auditor 

d $2,500  to  $7,000 

Draftsman  & Designer 
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$4,000  to  $10.0005 
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Our  new  Vernier  type  Condensers,  when 
used  in  connection  with  DE  FOREST  Duo- 
Lateral  Inductance  Coils,  complete  a long 
wave  receiving  set  which  cannot  be  sur- 
passed for  double  the  money.  These  Con- 
densers are  made  in  various  sizes  and 
priced  from  16.25  to  $26.40. 

Get  our  Catalogue 

containing  detailed  descriptions  of  these 
and  many  other  pieces  of  better  grade 
Radio  Apparatus. 

DEFOREST  RADIO  TEL.  & TE.  CO. 

Inventors  and  Manufacturers 
of  High  Grade  Radio  Apparatus 

1415  Sedgwick  Avenue  New  York  City 


Are  You  Listening  to  Rome,  Lyons, 
Eiffel  Tower,  Darien  and  Nauen  on 

News  of  World  Interest? 


'r'HERE  may  be  stores  that  carry  as  complete  an  assortment  as  the  Con- 
tinental  stock;  there  may  be  others  whose  sales  people  take  as  keen  an 
interest  in  their  customers;  there  may  be  still  more  that  ship  mail  orders  as 
promptly  and  carefully;  but  the  unique  feature  of  Continental  Service  is  the 
perfect  combination  of  all  these  advantages. 

We  list  below  a few  representative  items  of  our  mail  order  stock.  Order 
direct  from  this  ad,  or  send  for  our  new  112-page  catalogue.  It  contains  a valu- 
able appendix  with  tables  for  easily  figuring  all  radio  calculations,  also  con- 
ventional signals  and  abbreviations,  etc.  Sent  anywhere  in  the  world  for 
twenty-five  cents. 


BUZZERS 


No.  55  Mesco  $2.50 

No.  251  Mesco  95 

No.  168  Century  2.50 

AMRAD  GAPS 

No.  G-1  1 K.W.  Gap.... $41. 50 

No.  G-2  V2  K.W.  Gap 24.50 

No.  G-3  M Iv.W.  Gap 12.00 

BENWOOO  GAPS 

No.  1 Benvvood  Gap  com- 
plete  $30.00 

No.  8 8 Stud  Rotor 8.00 

No.  10  10  Stud  Rotor 8.00 

No.  14  14  Stud  Rotor 8.00 

ANTENNA  SWITCHES 

No.  463  Murdock $4.50 

F.  658  Clapp-Eastham 12.50 


Paragon  R.  A.  Ten 
Receivers 

“The  weaker  the  signal  the 
stronger  the  amplification.” 

Price  Eighty-Five  Dollars 


LINE  PROTECTORS 

No.  379  Murdock  Line  Pro- 
tector   $9.00 

No.  AM888  Dubilier  Line 

Protector  4.00 

No.  CD888  Dubilier  Line 
Protector  6.00 


TUNGAR  RECTIFIERS 

Two  Ampere  Tungar  Com- 
plete  $18.00 

Five  Ampere  Tungar  Com- 
plete  28.00 

Two  Ampere  Extra  Lamp. . 4.00 

Five  Ampere  Extra  Lamp. . 8.00 

BURGESS  “B”  BATTERIES 
22^^  Volts  Large  “B”  Bat- 
tery  $3.50 

22%  Volts  Small  “B"  Bat- 
tery  2.50 

PARAGON  CONTROL  PANEL 

No.  5 Paragon  Control  Panel  $6.00 

RHEOSTATS 

No.  2110  Porcelain  Base..  $1.40 
Paragon  Back  Mounted....  1.75 
G.  R.  Back  Mounted 2.50 


Our  word  of  honor  to  you  is  our  guarantee — Let  us  prove  it 

CONTINENTAL  RADIO  AND  ELECTRIC  CORP. 

J.  DI  BLASI,  Sec.  Sole  Distributors  of  the  Paragon  RA~TEN  J.  STANTLEY,  Treas. 

Dept.  All.  6 Warren  Street  New  York 


Send  for  a Copy  of  Our  Manual  of 
Wireless  Telegraphy 

We  now  have  ready  for  distribution  our  Manual  of  Wireless  Telegraphy. 
It  contains  200  pages,  fully  illustrating  and  describing  the  many  instru- 
ments used  in  Radio.  45  pages  cover  general  instructions,  diagrams,  station 
calls,  tables,  codes  and  other  information  identified  with  the  art. 

The  book  is  printed  on  high  finished  paper  with  a two-color  cover  and 
measures  9x5J^  inches. 

Due  to  the  scarcity  of  paper,  the  high  cost  of  publication,  and  in  order 
that  the  Manual  may  get  into  the  hands  of  those  most  interested  in  Wire- 
less, we  ask  25  cents  for  it,  give  a coupon  receipt  for  the  amount,  which 
coupon  can  be  applied  on  a future  purchase. 

Get  Your  Copy  Before  the  Edition  Is  Exhausted 


MANHATTAN  ELECTRICAL  SUPPLY  CO.  INC. 


17  Park  Place 
New  York 


114  S.  Wells  St. 
Chicago 


1106  Pine  St*  604  Mission  St* 

St.  Louis  San  Francisco 


Q17Y  Q Clean,  authoritative 

books  on  Sexology 
for  those  married  or  contemplating  marriage. 


Catalogue  free. 

UNITED  SALES  CO.  SPRINGFIELD,  ILL. 


DEN  PHOTOS 

Beautiful  Girl  Models.  Snappy  Poses.  7x10,  Mounted 
10x14.  3 for  $2.  $5  per  Dozen.  Postcards,  15  for  $1. 

50  for  $3.  50  Miniatures  FREE  with  FIRST  ORDER 

OP  $1  OR  MORE.  NO  STAMPS.  NO  C.  O.  D. 

L.  GARVEY.  20-S.  Perkins  Plaoe.  Brockton,  Mass. 


aquarium.  In  a few  minutes  the  glass  j 
where  the  light  entered  was  covered  with  j 
small  living  things  which  he  called,  “Spi-  i 
rographis.”  As  I watched  these  curious 
little  creatures,  he  called  my  attention  to  i 
some  hydroid  growth  in  the  bottom  of  i 
the  pool.  This  too  was  turning  its  heads  1 
toward  the  light. 

“That  is  heliotropism,”  he  explained. 
“Solar  energy  is  entering  the  structures 
of  these  creatures  causing  an  effect  kot 
unlike  that  which  iron  experiences  when 
brought  under  the  influence  of  magnetism. 

It  activates  their  photo-sensitive  substan- 
ces according  to  the  Bunsen-Roscoe  law.” 

“But  why  not  grant  that  these  creatures  ' 
are  controlled  in  their  actions  by  instinct  ; 
implanted  in  their  nature  by  an  all-wise  j 
Providence,”  I suggested,  knowing  full 
well  that  such  a remark  would  draw  his  [I 
fire. 

“That  all  sounds  very  well,  but  as  usual  ! 
in  all  mere  speculative  reasoning  it  re-  i 
moves  instead  of  solves  the  problem,  for  i 
I might  ask  you,  what  is  instinct?  How 
does  it  arise,  and  how  are  you  going  to 
reconcile  the  fact  that  ‘all  nature  is  red  , 
in  claw  and  fang’  with  the  conception  of  , 
an  all-wise,  and  hence  necessarily  bene-  ‘i 
volent  Providence?  No,  no  my  friend.  The  : 
Providence  you  dream  about  may  or  may  : 
not  be  a reality.  I am  «ot  searching  for 
it.  I search  for  the  secret  of  life  and  , 
mind,  feeling  sure  that  these  things  may 
be  explained  by  the  observable  and  veri- 
fiable mechanics  of  ether. 

“Young  John  Hays  Hammond  con- 
structed a machine,  electrically  operated,  j 
the  circuits  of  which  were  attached  to  'I 
selenium  cells  placed  in  the  focus  of 
two  lenses,  separated  by  a wooden  board  ' 
that  does  duty  for  a nose.  The  selenium  j 
as  you  know,  becomes  an  electric  conduc-  i 
tor  under  the  influence  of  light,  and  so  , 
John’s  rnechanical  device  followed  a Ian-  ' 
tern  as  if  it  were  afraid  of  the  dark.  A 
savage  would  have  called  this  machine  ) 
intelligent,  believing  that  it  chose  to  fol-  i 
low  the  light,  while  we  know  that  it  could  ,1 
not  help  itself,  realizing  that  light  makes  | 
selenium  a conductor  of  electricity.  Put  j 
like  the  average  man  we  sey  that  an  ani-  !|| 
mal  chooses  to  follow  the  light  not  know-  J 
ing  the  effect  light  energy  has  upon  the  I 
protoplasmic  granules  of  its  cells.  If  we  I 
knew  just  what  these  forces  wrought,  we 
would  realize  that  our  actions  are  just 
as  much  compelled  as  those  of  Ham- 
mond’s machine.” 

“You  consider  the  conduct  of  living 
things  as  not  due  to  mind,  but  rather  to 
forces  producing  chemical  change  in  the  1 
nerve  tissues?”  I ventured. 

“All  phenomena,  whether  physical  or  ! 
mental  are  due  to  forces  producing  elec- 
trical, and  therefore  chemical  changes  in  ; 
the  substances  involved.  We  know  of  , 
no  mind  phenomena  that  are  unaccompa- 
nied by  physiologic  effects,  and  there  are 
no  physiologic  effects  without  molecular 
change.  When  you  trace  it  right  down 
you  will  find  that  all  mental  and  physical 
states  are  due  to  changes  in  the  tension, 
stress  or  strain  of  the  cosmic  ether.  The 
fact  that  we  do  not  see,  or  consciously 
experience  etheric  change  is  because  the 
atoms  of  our  bodies  are  but  slightly  re- 
sistant to  its  movement.  This  has  led  men 
to  postulate  a universal  something  capable 
of  brain  reactions  similar  to  his  own. 
Superstitions  are  born  of  Ignorance  and 
Credulity ; these  ought  to  have  no  place  in 
the  Temple  of  Science. 

“Science  is  slowly  but  steadily  climb-  | 
ing  the  great  mountain  of  truth.  It  is 
learning  that  this  universe  is  not  the  re- 
sult of  brain  reactions,  but  of  energy 
operating  according  to  its  inherent  laws. 
Brain  is  not  the  cause  but  the  result  of 
energy;  it  grew  up  in  beast  and  man  in  t 
response  to  necessity  of  multiplying  num-  ' 
hers  and  changing  environments.  These 
factors  caused  the  life  forces  to  express 
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Something  New 
in  Headsets 

WITH  recent  improvements  in 
our  Navy  Type  Headset  we 
have  succeeded  in  bringing 
out  a headset  with  an  A.  C.  resis- 
tance of  50,000  ohms  at  800  cycles,  a 
thing  which  has  never  before  been 
accomplished  in  a commercial  head- 
set. It  has  a natural  high  pitch  and 
will  bring  in  thousand  cycle  notes 
clearly  and  distinctly  and  undamped 
waves  can  be  read  clearly  and  dis- 
tinttly  through  static. 

The  improved  Navy  is  peculiarly 
adapted  to  vacuum  tube  reception. 

The  Navy  is  permanently  adjusted 
at  its  highest  point  of  efficiency  and 
then  carefully  matched  in  tone.  Be- 
cause of  its  rugged  construction 
it  remains  adjusted  indefinitely. 


^•NavyType”  50,000  Ohms  A.  C. 
Weight  9 oz.,  complete  with  head 
band  and  polarity  indicating 
cord.  Price  $14.00. 

It  is  equipped  with  an  improved 
headband  made  of  galvanized  piano 
wire  covered  with  strongly  woven 
khaki.  It  is  instantaneously  adjust- 
able to  any  size  head  and  check  nuts 
hold  the  adjustment. 

It  is  also  equipped  with  new  style 
conducting  cords,  which  indicate  the 
polarity  of  the  receivers.  This  elim- 
inates any  danger  of  demagnetizing 
the  receivers  when  used  in  connec- 
tion with  vacuum  valve  detectors. 

The  most  exacting  comparative  tests 
have  convinced  us  that  our  High 
Impedance  Navy  Type  Headset  is 
the  best  on  the  market,  regardless 
of  price.  It  is  the  most  sensitive, 
most  durable  and  at  the  same  time 
the  lightest  high-grade  headset  built. 
Our  guarantee  stands  back  of  every 
one  of  these  claims. 

If  you  need  a reliable  and  super- 
sensitive headset,  you  cannot  afford 
to  be  without  this  new  high-impe- 
dance rnodel.  Send  us  $14  and  we 
will  mail  you  a Navy  Type  Headset. 
Try  it  for  10  days. ' If  you  are  not 
absolutely  satisfied  with  your  pur- 
chase, return  the  headset  and  we 
will  refund  the  money  immediately. 

C.  BRANDES,  Inc. 

Room  814  32  Union  Square 
NEW  YORK  CITY 

Also  Makers  of 

Transatlantic  Headsets,  25,000  ohms  A.  C.  $12.00 
Superior  Headsets,  2,000  ohms  D.  C.  8.00 
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themselves  in  ever  greater  complexity 
thru  brain  tissue  and  in  whatever  direc- 
tion they  flowed  the  brain  cells  increased. 
Thus  brain  is  a creature  of  this  complex- 
ity of  forces,  and  not  as  some  suppose 
their  creator.  Intelligence  is  but  the  re- 
sult of  a greater  or  less  complexity  of 
brain  structure  thru  which  the  action-de- 
termining forces  flow.” 

From  an  ice  box  my  friend  took  a piece 
of  fibrous  looking  substance  and  suspended 
it  by  means  of  a silk  thread  to  the  cross 
arm  on  a metal  standard.  “This  is  nerve 
tissue,”  said  he.  Then  by  means  of  a 
lever  he  brought  a large  iron-cored  elec- 
tro-magnet having  a lifting  power  of  four 
hundred  pounds  to  each  pole,  into  close 
pro.ximity  to  one  end  of  the  slightly  desic- 
cated tissue.  To  my  surprise  I saw  it  leap 
toward  the  magnet  as  if  it  had  been  iron. 

“That  is  due  to  the  iron  content  in  the 
nerve,”  I suggested. 

“Hardly,”  answered  the  Doctor.  “Iron 
in  combination  with  other  elements  is  not 
necessarily  magnetic.  Take  the  blood  as 
an  example.  It  is  much  richer  in  iron 
than  are  the  nerves,  and  yet  it  is  distinctly 
diamagnetic,  almost  as  much  so  as  is 
copper. 

“One  of  my  reasons  for  maintaining 
that  the  dynamic  power  exhibited  by  ani- 
mals having  an  active  circulatory  system 
is  due  to  a form  of  electric  power  evolved 
in  the  body,  is  based  upon  the  fact  that 
the  blood  being  diamagnetic,  circulates  in 
the  magnetic  field  of  the  earth,  thereby 
transforming  the  potential  energy  of 
nature  into  the  kinetic  energy  of  life.  But 
what  I want  to  show  you  is  that  not  only 
is  nerve  tissue  affected  by  magnetic  force, 
but  that  all  other  body  tissues  are  in- 
fluenced as  well.  All  cells  are  basically 
the  same.  They  differ  only  according  to 
the  fluid  in  which  they  develop.” 

For  the  next  twenty  minutes  Doctor 
Pringle  performed  a series  of  experiments 
with  a great  variety  of  tissues,  proving 
that  most  of  them  under  certain  condi- 
tions Were  responsive  to,  or  repelled  by 
magnetic  flux. 

While  performing  these  experiments  he 
kept  up  a running  fire  of  conversation. 
He  discussed  all  the  familiar  laws  of  elec- 
tricity and  magnetism,  as  well  as  of  radio- 
activity, and  other  recent  discoveries  in 
the  domain  of  chemistry  and  physics.  He 
talked  with  ease  and  familiarity  about  the 
great  men  in  these  fields  of  human  en- 
deavor as  if  they  were  his  constant  com- 
panions. And  no  wonder,  for  aside  from 
his  continual  experimentations  Doctor 
Pringle  is  an  omnivorous  reader  of  scien- 
tific literature.  I remember  only  the  “high 
lights”  of  what  he  said,  my  attention  be- 
ing specially  drawn  to  his  work.  He  was 
placing  living  animals  in  an  intensified 
magnetic  field  and  by  means  of  an  Eintho- 
ven  string  galvanometer  proving  how  the 
electric  potential  of  their  bodies  was 
increased  by  the  concentration  of  the 
magnetic  force  about  their  organism. 

“Magnetism  cut  by  a diamagnetic  sub- 
stance evolves  electricity,”  he  said.  “Elec- 
tricity in  motion  sets  up  a magnetic  field 
at  right  angles  to  the  direction  of  its 
flow.  At  least  that  is  what  old  man  Oers- 
ted told  us  about  a hundred  years  ago. 
He  was  not  exactly  correct  in  his  state- 
ment. An  electric  charge  repels  the  ether 
in  its  vicinity  causing  it  to  spin  about  the 
moving  electrons.  Thus  we  have  the  blood 
cutting  the  magnetic  lines  of  the  earth 
causing  currents  of  electricity  in  the  body 
which  concentrates  the  magnetic  field  in 
their  vicinity  making  the  body  a highly 
complex  mechanism  productive  of  elec- 
tric, magnetic  and  radio-active  forces. 
Both  mental  and  physical  power  I con- 
ceive as  the  result  of  this  interplay  of 
different  forms  of  primal  energy.” 

While  he  talked  he  exhausted  a bell 
jar  by  means  of  a mercury  pump.  This 
done  he  turned  a switch  causing  a stream 
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of  cathode  rays  to  play  in  the  highly  , 
rarefied  air.  “That  is  a stream  of  elec- 


trons,” he  said.  “Now  I will  show  you 
that  some  of  these  cathode  rays  can  be 
bent  by  a magnet  in  the  same  way  that 
it  would  bend  fine  wire.  Others  of  these 
rays  will  be  unaffected,  and  still  others 
will  be  bent  in  the  opposite  direction. 
These  three  rays  are  called  Alpha,  Beta 
and  Gamma  after  the  first  three  letters 
of  the  Greek  alphabet.  They  are  pene- 
trating rays  and  doubtlessly  have  a far- 
reaching  effect  upon  the  life  processes." 

From  a drawer  in  the  table  he  took  a 
series  of  negatives  showing  how  he  had 
actually  bent  light  rays  from  their  course 
by  the  action  of  his  powerful  electro- 
magnetic coil.  Next  he  took  a large  pho- 
tographic plate  wrapped  in  red  paper  and 
laid  it  on  a metal  table.  He  coyereTit 
with  a piece  of  wooden  board  more  than 
two  inches  thick  and  adjusted  his  power- 
ful X-ray  tube  over  it  in  such  a way  that 
the  rays  would  pass  thru  the  intense  mag- 
netic field  of  the  coil.  After  letting  the 
rays  play  on  the  board  for  a few  moments 
he  took  up  the  plate  and  handed  it  to  his 
assistant  for  development.  He  then  once 
more  turned  his  attention  to  the  nerve 
fiber,  and  showed  how  it,  like  all  other 
magnetic  substances,  possessed  distinct 
polarity,  one  end  being  a-pparently  at- 
tracted and  the  other  repelled  by  the 
magnet.  “All  human  tissue,  whether  in 
health  or  disease  manifests  this  power,' 
he  averred.  “Health  has  been  called  the 
electro-positive  condition  of  the  cell,  and 
disease  its  opposite.  The  electric  and 
magnetic  polarity  of  an  organ  is  now  be- 
ing utilized  by  some  of  the  world’s  fore- 
most diagnosticians  in  their  efforts  to 
determine  the  extent  and  severity  of 
physical  disease.  Some  day  we  will  speak 
in  familiar  terms  of  normal  and  abnormal 
polarity  when  discussing  matters  of  path- 
ology. 

“Life  manifests  the  same  characteristics 
as  do  magnets,  and  electrified  bodies.  Sex 
is  a matter  of  polarity ; it  can  be  dem- 
onstrated by  suitable  devices.  The  right 
hand  of  a man  is  positive,  the  right  hand 
of  a woman  is  negative.  The  right  eye 
of  a man  is  positive,  the  right  eye  of  a 
woman  is  negative.  Speaking  in  general 
the  body  of  a male  is  positive,  and  that 
of  the  female  negative,  altho  in  each  the 
organs  have  positive  and  negative  poles 
of  opposite  character  according  to  sex,  the 
only  exceptions  being  the  heart,  the  right 
side  of  which  is  positive,  and  the  left  side 
of  which  is  negative  in  both  sexes,  and 
the  large  arteries  and  veins,  the  first  being 
positive  and  the  latter  negative.  The 
veins  in  both  sexes  are  negative.  For  the 
rest  the  polarities  of  the  two  sexes  are 
opposite.  Dr.  Albert  Abrams  of  San  Fran- 
cisco, Calif.,  and  others  have  done  a great 
deal  of  work  in  this  field,”  he  explained. 

“How  is  this  possible  if  it  is  not  due  to 
the  iron  in  the  substance  of  the  tissues?” 

I urged. 

“All  matter  conducting  electric  energy 
shows  polarity,  which  is  only  another  way 
of  saying  that  it  has  a point  of  taking 
in,  and  giving  off  energy.  The  polarity  is 
both  magnetic  and  electric,  due  to  the 
electric  currents  set  up  in  the  organism 
as  a result  of  magnetic  transformation. 
The  contact  of  the  sexes  is  necessary  for 
the  complete  oxidation  of  the  system  as 
well  a for  procreative  purposes.  The 
meeting  of  suitable  polarized  individuals 
stimulates  the  metabolism  of  both  and 
soon  becomes  evident  in  an  improved 
physical  appearance  of  the  individuals  so 
united.  Iron  may  play  a part  in  it ; but 
much  of  it  is  probably  due  to  molecules, 
the  joint  molecular  weight  of  which  falls 
well  within  the  fifty.  Such  molecules  have 
a magnetic  effect,  and  doubtlessly  play 
rather  a complex  part  in  the  mechanics 
of  life.”  ■ 

He  removed  the  nerve  fiber  from  the; 
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wireless  music 
in  your 
bedspring 

There  is  wireless  music  in  your 
bedspring.  If  you  didn’t  know  it, 
the  Amrad  Crystal  Receiver  will 


This  wonderful,  practical,  compact 
radio  receiving  set  enables  you  to 
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This  remarkable  wireless  Outfit  is 
no  electrical  toy  but  a scientific  prod- 
uct,- built  by  experienced  radio  en- 
gineers— men  who  have  labored  long 
and  carefully  to  make  possible  such 
a compact,  practical  and  efficient  re- 
ceiving set  as  this. 

Complete  information  in  Bulletin  Y gladly  sent 
free  on  request.  Write  for  it. 
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Antenna  and  eround  eauipment. . 12.00 
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. with  each  set. 
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silk  string  and  attached  to  it  a piece  of 
spleen,  explaining  that  this  tissue  was 
comparatively  rich  in  iron,  but  when  he 
brought  the  magnet  in  close  proximity, 
the  action  while  positive,  was  never- 
theless much  weaker.  “These  effects,” 
Doctor  Pringle  continued,  “while  posi- 
tive here,  are  much  more  so  in  the 
living  organism.  Several  prominent  phy- 
sicians are  already  using  this  form  of 
energy  in  their  diagnostic  work  with  no 
little  success. 

“But  what  I want  to  call  to  your  atten- 
tion, is  not  the  diagnostic  value  of  this 
force,  but  rather  its  physiologic  effect.  I 
want  to  show  you  that  the  metabolic  and 
functional  activities  of  various  cell  groups 
are  stimulated  thru  the  intensification  of 
the  magnetic  field.  For  instance,  we  know 
that  normally  the  human  stomach  lies  in 
an  atmosphere  of  tympany,  that  is,  upon 
percussion  it  yields  a certain  degree  of 
resonance.  Now  if  I percuss  the  stomach 
of  an  individual  when  he  faces  west  and 
again  while  he  is  facing  south  a percep- 
tible difference  in  the  tone  of  the  organ 
may  be  noted  by  the  trained  ear.  The 
difference  in  the  direction  in  which  the 
magnetic  lines  of  the  earth  traverse  the 
body  affects  the  tonicity  of  the  stomach 
musculature.  You  do  not  consciously  ex- 
perience these  effects.  That  is  the  reason 
when  I make  the  bare  statement,  you  are 
apt  to  smile,  as  we  all  smiled  at  obscure 
phenomena  before  the  day  of  radio-ac- 
tivity. 

“Not  only  does  the  magnetic  field  of  the 
earth  affect  the  tonicity  of  the  stomach 
muscle  but  its  intensification  upon  the  back, 
at  the  root  of  the  neck,  by  means  of  a 
powerful  electro-magnet  will  affect  the 
position,  not  only  of  the  stomach  but  of 
the  liver  and  spleen  as  well. 

“Now  if  magnetism  does  affect  the 
body  cells  which  are  comparatively  neutral, 
how  much  more  will  it  affect  the  very 
susceptible  nerve  cells  thruout  the  body 
as  well  as  in  the  brain.  We  have  seen 
that  the  nerves  are  more  susceptible  to 
magnetic  action  than  are  the  visceral  or- 
gan, and  therefore  it  is  only  logical  to  con- 
clude that  the  reactions  set  up  by  mag- 
netic variations  within  the  brain  mass, 
must  be  correspondingly  more  intense  as 
well  as  more  complex  than  they  are  in 
other  tissues ; that  may  account  for  the 
fact  that  the  brain  is  the  function-govern- 
ing tissue.  If  we  could  compute  the  ef- 
fect of  the  earth’s  magnetism  upon  the 
brain  I believe  we  would  find  one  of  the 
determining  causes  of  human  conduct  as 
well  as  a clue  to  the  real  source  of  energy. 
But  as  it  is,  this  universal,  uninsulable 
energy  is  as  yet  an  unknown  factor  in 
the  science  of  psychology  and  we  are  to 
that  e.xtent  believers  in  free  will.” 

Returning  to  the  laboratory  table  he 
drew  to  himself  a rather  complex  looking 
instrument  between  two  poles  of  which 
he  fastened  the  sciatic  nerve  in  the  mus- 
cles of  a frog’s  leg.  I noticed  that  to  one 
of  the  poles  there  was  attached  a small 
metal  arm,  the  other  end  of  which  rested 
lightly  upon  a rotating  cylinder. 

“This  is  a frog  leg  receiver,”  said  he, 
“and  the  waves  traced  by  this  little  arm 
on  the  smoked  surface  of  the  cylinder  is 
a message  sent  by  a British  Columbia 
radio  station  to  Shanghai,  China.  This 
experiment  was  first  performed  by  a 
French  physiologist.  He  connected  the 
frog  leg  into  a microphone  circuit  and 
produced  this  marvelous  proof  of  re- 
sponsitivity  of  the  nerve  cell  to  magnetic 
change. 

“Radio  waves,  as  you  know  are  nothing 
but  oscillations  in  the  earth’s  magnetic 
field  and  if  they  affect  the  nerve  cells  in 
a dead  frog’s  leg  how  much  more  must 
they  affect  the  infinitely  greater  nerve 
mass  of  the  human  brain.  This  may  ex- 
plain the  phenomena  of  telepathy,  if  really 
such  exists,  for  as  Dr.  Abrams  said, 
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‘all  that  we  know  about  telepathy  is  that 
we  know  nothing,  and  we  are  not  even 
sure  of  that.’  Still  it  appears  to  me  that 
the  evidence  for  its  existence  is  quite  suffi- 
cient to  warrant  us  in  accepting  the  hypo- 
thesis of  thought  transference.” 

‘‘But  how  do  you  explain  volition?”  I 
queried,  wondering  how  far  he  would 
carry  his  mechanistic  conception  of  things. 

“We  will  what  we  must,”  he  answered 
decisively.  “Choice  is  a delusion  due  to 
the  fact  that  we  are  not  conscious  of  the 
forces  acting  upon  and  thru  us.  Our 
will  is  due  to  as  yet  inadequately  under- 
stood changes  in  the  chemistry  of  the 
blood,  and,  as  we  know,  all  chemical  ac- 
tion is  either  due  to,  or  the  result  of 
electrical  action. 

“In  the  year  1870  Fritsch  and  Hitzig 
made  an  important  discovery  in  brain 
physiology,  when  by  applying  a galvanic 
current  to  one  hemisphere  of  a dog’s 
brain  they  succeeded  in  producing  motion 
in  the  muscles  of  the  opposite  side  of  the 
body.  I have  experimented  a great  deal 
in  this  field,  and  have  been  forced  to  the 
conclusion  that  comparatively  weak  elec- 
tric currents  will  cause  the  involuntary 
discharge  of  certain  bodily  functions.  If 
a galvanic  current  thus  crudely  applied 
from  without  will  travel  down  the  "nerves 
and  act  as  a motor  impulse  to  the  muscles, 
how  much  more  effective  must  such  an 
impulse  be  when  born  from  within  in  re- 
sponse to  the  physiologic  requirements  of 
the  organism. 

“It  appears  to  me  that  the  ethero-mag- 
netic  impulses  stimulate  the  cells,  and  that 
in  so  doing  they  are  transformed  into 
electronic  energy.  Perhaps  electronic 
energy  developed  in  the  circulation  may 
bring  about  brain  reactions  terminating  in 
bodily  functions.  Be  that  as  it  may,  I am 
persuaded  that  mental  phenomena  in  man, 
while  as  yet  imperfectly  understood,  are 
completely  under  the  domination  of 
natural  law.  I cannot  conceive  of  man  as 
being  the  only  anarchist  in  God’s  King- 
dom.” 

He  leaned  back  in  his  chair  and  smok- 
ing his  cigar,  meditatively  watched  the  tiny 
ringlets  as  they  floated  lazily  upon  the 
air.  He  picked  up  a large  magnet  and 
played  with  it  whimsically.  I noticed  that 
there  was  just  the  faint  glint  of  a smile 
playing  about  the  corner  of  his  mouth. 
Evidently  he  was  contemplating  another 
phase  of  the  subject.  A moment’s  silent 
thought  seems  to  open  new  vistas  of  scien- 
tific wonders  to  his  mind’s  eye.  He  no 
sooner  catches  a vision  than  he  takes  you 
with  him  into  it  as  his  mental  guest. 

Suddenly  he  whirled  around  in  his 
swivel  chair  and  remarked : “From  your 
appearance  I judge  that  you  are  suffering 
from  some  chronic  malady,  the  nature  of 
which  possibly  baffles  both  you  and  your 
physician.  Now  if  you  do  not  mind  I will 
tell  you  in  the  latest  and  most  scientific 
manner  just  what  your  disease  is,  and 
where  it  is  located,  and  in  doing  so,  we 
will  step  out  of  consideration  of  magne- 
tism, and  into  that  of  the  physical  effects 
of  electronic  energy. 

“If  you  will  strip  to  the  waist  and  stand 
upon  this  zinc  plate  I will  deflect  into 
the  body  of  my  Japanese  servant  the  ab- 
normal cell  tone  to  be  found  in  yours.” 

“Doctor,”  said  I,  with  mock  solemnity, 
“much  reasoning  on  this  subject  drives 
you  to  madness.” 

“Ah,”  he  replied,  “I  wish  you  were  even 
as  I.” 

At  the  further  end  of  the  laboratory 
was  a low  bench  extending  along  the  wall, 
and  upon  it  were  two  zinc  plates  to  which 
a small  wire  chain  was  fastened.  The 
chain  from  both  plates  was  attached  to  a 
grounded  metal.  To  one  of  these  chains 
a wire  had  been  attached  which  connected 
with  a little  hoxlike  affair  having  a couple 
of  metal  levers  and  a series  of  buttons 
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arranged  in  circles.  He  called  this  little 
contrivance  an  “Ohm-meter.” 

Placing  the  Japanese  on  one  of  these 
zinc  plates,  he  carefully  tapped  on  his 
abdomen  beginning  from  the  lower  por- 
tion up,  and  then  from  the  chest  down, 
and  then  from  the  side  toward  the  middle, 
and  as  he  tapped  he  marked  with  a pencil 
wherever  the  sounds  changed,  until  he  had 
drawn  an  odd  looking  device  on  the  bare 
abdomen  of  his  subject.  “Notice,”  said  he, 
calling  my  attention  to  the  figure  as  well 
as  to  the  position  of  his  subject.  “This 
boy  is  standing  with  his  face  to  the  north, 
now  I will  place  him  facing  wpt  and  we 
will  see  what  happens.-”  Again  he  per- 
cussed and  marked  and  this  time  with 
quite  different  results. 

“You  see,”  he  went  on,  “when  the  mag- 
netic flux  goes  thru  him  sideways  the 
muscle  tone  is  increased,  just  as  it  was 
when  I placed  a large  magnet  on  his  back 
near  the  root  of  the  neck.  A noted  scien- 
tist in  San  Francisco  has  demonstrated 
that  a concentration  of  magnetism  will 
affect  the  stomach  dullness  of  people  at  a 
considerable  distance. 

“Please  stand  on  that  other  plate  and 
face  west,”  he  urged  and  as  I did  so,  he 
once  more  belabored  the  abdomen  of  the 
Jap,  and  traced  out  the  area  of  “dullness.” 
It  was  distinctly  different  from  what  it 
had  been  on  former  trials.  Untrained  as 
I was,  I could  clearly  notice  the  slight  but 
distinct  alteration  in  sound. 

“You  have  had  malaria,”  announced 
Doctor  Pringle.  “The  rate  of  electronic 
vibration  transmitted  from  your  body  over 
the  conductor  reveals  that  condition  in 
this  healthy  subject.” 

I was  amazed,  for  more  than  twenty 
years  ago  I really  had  suffered  with  mala- 
rial chills  and  since  then,  with  a variety 
of  slight,  but  nevertheless  troublesome 
symptoms. 

“Now  then,”  said  Doctor  Pringle,  “we 
have  seen  that  the  cell  is  influenced  by 
light  in  the  lower  animals,  and  that  mag- 
netism affects  the  higher  animals,  and 
now  I will  give  you  a little  demonstration 
that  tends  to  prove  that  all  cells  are  bas- 
ically the  same,  for,  as  you  shall  see,  light 
also  affects  your  organism  to  different 
extents  according  to  the  color  and  in- 
tensity of  the  light  employed.” 

Placing  me  in  ai^other  position  he  dark- 
ened that  part  of  the  laboratory  and  pro- 
ceeded to  drum  on  my  abdomen,  while  the 
Jap  threw  red,  blue,  green,  orange,  and 
other  shades  of  light  upon  that  part  of 
my  anatomy,  and  with  each  change  of 
light  there  was  a change  of  tone  in  the 
percussion  sound. 

“Yes,  you  have  had  malaria,”  he  re- 
affirmed ; “the  Star-White  light  method  of 
diagnosis  verifies  the  findings  of  the  elec- 
tronic method  of  Abrams.  It  is  positive.” 

And  so  it  was,  as  I was  forced  to  admit. 

I - While  I was  replacing  my  garments 
after  this  scientific  ordeal,  the  Doctor  ad- 
mitted the  light  into  the  laboratory  and 
began  replacing  the  tools  he  had  used  in 
his  experiments.  While  busy  with  these 
things  he  remarked,  “I  have  told  you  a 
good  deal  about  these  forces  that  con- 
tinually play  upon  us  without  our  knowl- 
edge, yet  it  is  true  that  more  of  these 
forces  unite  and  blend  together  in  the 
phenomena  of  life  than  anywhere  else  in 
the  physical  or  chemical  universe.  Life 
may  be  the  word  of  creation,  the  process 
of  ether  becoming  matter.  I sometimes 
call  it  the  borderland  between  the  ethe- 
rial  and  the  concrete.  Life  and  mind  do 
nott  come  out  of  the  earth,  but  mingle 
with  it,  and  express  themselves  thru  cer- 
tain elements  of  it,  giving  rise  to  organic 
forms.  And  yet  Bose  may  be  right  that 
all  matter  may  be  the  result  of  life. 

“To  make  a long  story  short,  mind  and 
life  are  two  phases  of  the  same  thing. 
They  are  the  positive  and  the  negative 
poles  of  ‘creative  force.’  This  force 
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The  Rich  Electrical  Field 

The  electrical  field  is  rich  in  cy)portunities  for 
the  trained  man.  Billions  of  dollars  are  in- 
vested in  this  great  industry.  Trained  experts 
are  in  demand  and  handsome  salaries  are  paid. 
You  can  easily  master  the  work  through  our 
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are  now  ready  for  the  market.  Automatic 
machines  are  turning  them  out  quicker,  better, 
and  cheaper  than  ever  before.  Send  a nickel 
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gives  rise  to  all  forms  of  matter  according 
to  the  resistance  offered  by  the  electronic 
aggregates  upon  and  thru  which  it  mani- 
fests itself. 

“The  facts  that  light  affects  magnetism 
and  magnetism  gives  rise  to  electricity  and 
electricity  gives  rise  to  atoms,  and  that 
gravitation  affects  them  all  according  to 
mass  and  distance,  and  that  none  of  these 
forces  are  constant,  lie  at  the  bottom  of  that 
complexity  of  phenomena  we  call  mentality 
or  mind.  If  we  could  only  measure  them 
accurately  enough  we  could  then  determine 
what  any  brain  mass  or  type  would  do  under 
any  given  set  of  circumstances. 

“I  have  not  yet  shown  you  my  exeriments 
in  raising  plants  and  animals  under  differ- 
ently colored  lights.  You  ought  to  stay 
with  me  a week  so  that  I could  give  you 
a better  idea  of  what  I am  trying  to  accom- 
plish, but  for  today  we  have  had  enough. 
Let  ns  go  upstairs  and  see  what  mother  has 
for  the  inner  man.’’ 


By  JOSEPH  H.  KRAUS 

(Continued  from,  page  1204) 


The  cooled  air  then  passes  thru  one  com- 
partmenfj  of  a two-walled  tubular  coil  thru 
the  other  compartment  of  which,  cold 
nitrogen  coming  from  the  ozonizer  flows. 
The  effect  of  the  nitrogen  is  to  further  cool 
the  air.  From  here,  the  cold  air  passes 
to  an  e.xpansion  engine  where  it  is  relieved 
of  its  pressure  and  assumes  a pressure  sub- 
stantially the  same  as  in  the  atmosphere, 
and  consequently,  due  to  this  sudden  ex- 
pansion, it  is  greatly  reduced  in  temperature 
and  brought  to  a pre-determined  temper- 
ature heretofore  specified,  namely  to  a 
point  below  the  liquefication  temperature 
of  ozone,  but  above  the  liquefication  points 
of  both  oxygen  and  nitrogen. 

The  result  is  that  certain  gases  in  the 
air  will  liquefy,  such  as,  for  instance,  car- 
bon dioxid.  This  is  drawn  off  in  the  trap 
suitably  arranged  for  that  purpose,  and  the 
liquid  carbon  dioxid  is  again  used  in  the 
dryer. 

We  now  come  to  the  final  stage  of  the 
process,  and  perhaps  the  most  important, 
where  the  oxygen  is  converted  into  ozone, 
and  after  being  so  formed,  immediately 
liquefies.  This  apparatus,  consists  of  a 
number  of  double  walled  tubes,  lined  inside 
and  out,  as  shown  in  the  diagram,  with  a 
coating  of  metal,  capable  of  conducting  a 
current  or  accumulating  a charge  of  elec- 
tricity. 

The  air  passing  between  these  walls, 
changes  its  oxygen  to  ozone  whenever  a 
high  enough  potential  of  electricity  is  be- 
ing applied  to  the  metallic  electrodes  in 
the  ozonators.  Due  to  the  extremely  low 
temperature,  liquid  ozone  falls  to  the  bot- 
tom of  the  tank  and  yet  no  other  gas 
liquefies.  It  then  circulates  into  another 
compartment  below  the  tank,  where  it  is 
kept  cold  by  nitrogen  circulating  thru  that 
compartment  in  coiled  tubes. 

It  can  now  be  drained  off  whenever  re- 
quired. We  are  thus  able  to  obtain  a liquid 
ozone,  100  per  cent  pure,  and  do  not  need 
to  quote  its  concentration  in  grams  per 
cubic  meter. 
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French  Scientific  Medal  Awarded  to 

W.  W.  Coblentz  of  the  U.  S.  Bureau 
of  Standards 

The  French  Academy  of  Sciences  has 
awarded  the  Janssen  Medal  to  William 
W.  Coblentz,  physicist  in  the  Bureau  of 
Standards  at  Washington,  for  his  discov- 
eries in  connection  with  rays  emanating 
from  the  earth  and  stars. 

William  W.  Coblentz  is  a native  of 
Ohio.  He  has  been  attached  to  the  Bu- 
reau of  Standards  for  twelve  years  and 
has  developed  a method  of  measuring 
radiant  heat  by  infra-red  and  ultra-violet 
rays.  He  has  devised  an  instrument  for 
astronomers  with  which  to  measure  heat 
from  the  stars,  and  also  developed  in  the 
course  of  the  war  signal  instruments  for 
ships  at  sea  and  an  instrument  for  de- 
tecting moving  bodies,  such  as  ships,  by 
their  heat  emanations  in  the  dark. 
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ready  to  run.  Aircraft  Inc.,  338  Coney  Island  Ave., 
Brooklyn,  N.  Y. 

New  Airplane  Free.  Our  Airplane  School  opens 
new  class  March  21,  1921;  oilers  course  of  study 
requiring  common  school  education,  takes  six 
months,  costs  $500.00.  Course  includes  aero- 
nautical designing,  building,  complete  course  in 
flying,  flyer’s  license  and  without  further  cost  a 
new  3 passenger  airplane  which  has  passed  U.  S. 
Govt,  inspection  and  cost  over  $9000.00  to  build. 
Investigate  this  proposition  immediately.  Limit 
under  this  offer  100  airplanes.  Educational  Dept. 
Poll-Eells  Corporation,  Airplanes  and  Motors,  157 
Pearl  St..  Buffalo.  N.  Y. 



Auto  Accessories 


Storage  Batteries  for  Automobiles.  We 

furnish  all  parts  and  moulds  for  making  them. 
Sample  plate  40c.  Foreign  Countries  50c. 
Windsor  Specialty  Co.,  5419  Windsor  Ave., 

Chicago,  111. 

Tire  Agents.  Exclusive  representatives  to  use 
and  sell  the  new  Mellinger  Extra-Ply  Tires.  (No 
seconds.)  Guarantee  Bond  8,000  miles.  Whole- 
sale prices.  Sample  sections  furnished.  Mellinger 

Tire  C^o.,  980  Oak,  Kansas  City,  Mo. 

Auto  Owners.  Cut  your  gas  bills  by  attaching 
Auxiliary  Intake  Plug.  Fits  any  car.  Never 
wears  out.  No  adjustments.  Complete  with  full 
instructions,  $2.50.  Big  profits  for  agents.  F. 
Kossatz,  New  Rochelle.  N.  Y. 

Auto  Motors  Supplies.  Buick,  Michigan, 
Stoddard-Dayton,  E.M.F.,  Cadillac,  Overland, 
Continental  and  Buda  Motors.  All  types  $50  each 
and  up.  Special  High  Tension  magnetos  2 and  4 
cylinder  $9.50  each.  Electric  and  Gas  head  lamps, 
coils,  carburetors,  air  compressors,  generators, 
starters,  etc.  Write  for  catalog.  Address  Motor 
Sales  Dept.  12,  West  End,  Pittsburgh.  Penna. 
Blueprints.  Automobile  Armatures.  See  ad 

under  **  Electrical.  ” Charles  Chittenden. 

Fords  start  easy  in  cold  weather.  Will  run  34 
miles  per  gallon  on  cheapest  gasoline  or  half  kero- 
sene. using  our  1921  carburetors.  Increased  power; 
styles  for  all  motors;  can  attach  them  yourself. 
Big  profits  to  agents;  money  back  guarantee;  30 
days  trial;  Air  Friction  Carburetor  Co.,  1511 
Madison  St.,  Dayton,  Ohio. 
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Ford  Accessories,  etc. 

Ford  Car  Repair  Book  sent  free.  This 
complete,  well  illustrated,  valuable  book  explains 
in  a simple  way  the  Causes  and  Cures  of  Over- 
heating; Repairing  Ford  Timer;  Curing  Piston 
Ring  Troubles;  Carburetor  Adjustments  and  Re- 
pairs; Connecting  Rods;  Transmission  Troubles; 
Care  and  Repair  of  Rear  Axle;  Stopping  Axle 
Grease  Leaks;  also  covers  practically  every  other 
pha«t  of  Ford  Car  Repairing.  Send  25c.  coin  for 
three  months’  trial  subscription  and  get  the  valu- 
able repair  book  free.  Ford  Owner  and  Dealer 
Magazine,  403  Montgomery  Bldg.,  Milwaukee, 
Wis. 
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Motors,  Engines  and  Dynamos 


Special  Garage  Motors.  New,  manufactured 
by  General  Electric  Co.  14  HP  $22.75;  1 HP  $88.50; 
2 HP  $126.50;  3 HP  $146.50;  5 HP  $188.50.  All 
sizes  both  single  and  Polyphase  Motors  for  imme- 
diate delivery.  Special  charging  generators  all 
voltages.  Write  for  catalogue.  Motor  Sales  Dept. 
12,  West  End,  Pittsburgh,  Penna. 
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Motorcycles,  Bicycles 


Don’t  Buy  a Bicycle  Motor  Attachment 
until  you  get  our  catalogue  and  prices.  Shaw  Mfg. 
Co.,  Dept.  1603,  Galesburg,  Kans. 
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Tools,  Supplies,  etc. 

Water  Jet  Vacuum  Pump.  Very  efficient. 
Screw  to  ordinary  faucet.  Pump  vdth  instructions, 

81  postpaid.  J.  Ciuzio,  North  Bergen,  N.  J. 

Concrete  Building  Block  Machines,  and 
molds.  Catalogue  sent  free.  Concrete  Machinery 
Co..  114  S.  Second  St.,  St.  Louis,  Mo. 
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Rubber  Stamps 


Rubber  Stamps  made  to  order.  McCaddon 
Co.,  Zanesville,  Ohio. 


Agents  Wanted 

Sell  Pudding  Powders.  Delicious  dessert.  Fast 
sellers;  quick  repeaters;  big  profit.  Send  for  terms 
and  sample.  C.  H.  Stuart  & Co.,  3 Main,  Newark, 
New  York. 

Great  Magazine  of  cashable  plans,  tips,  ideas 
for  agents,  home  manufacturers  and  opportunity 
seekers;  gives  facts  about  mail  business;  three 
months,  25c.;  sample  copy,  10c.  Special  Service 
Magazine,  Lancaster,  Pa. 

Beginners  complete  Mail  Order  System.  EX. 

Box  1005,  Altantic  City. 

Agents.  Big  returns,  fast  office  seller;  partic- 
ulars and  samples  free.  One  Dip  Pen  Co.,  12 

Daily  Record  Bldg.,  Baltimore.  Md. 

Agents  make  big  money  because  sales  may  be 
made  in  every  home.  Our  modern  aids  to  home 
sanitation  have  an  appeal  that  cannot  be  resisted. 
A brush,  mop  or  duster  for  every  need.  Liberal 
commissions  and  good  territory.  North  Ridge 

Brush  Company,  127  Clark  St.,  Freeport,  111. 

Agents.  $60  to  .$200  a week.  Free  Samples. 
Gold  Sign  Letters  for  Store  and  Office  windows. 
Anyone  can  do  it.  Big  demand.  Liberal  offer  to 
general  agents.  Metallic  Letter  Co.,  433Z  N. 

Clark  St.,  Chicago,  111. 

Agents.  Sell  our  accident  and  sickness  policies 
in  your  spare  time.  Pay  $5,000  death,  $25  weekly 
benefit.  Premium  $10  yearly.  Permanent  income 
from  renewals.  Easy  seller.  Liberal  commissions. 

Insurance  Co.,  Dept.  N-4,  Newark,  N.  J. 

Agents.  Our  soap  and  toilet  article  plan  is  a 
wonder;  get  our  free  sample  case  offer.  Ho-Ro-Co., 

138  Locust,  St.  Louis. 

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.  Gunmetal  Co.,  Avenue  D,  Decatur,  111. 

Signs  for  Stores  and  Offices.  Entirely  new. 
$50  week  easily  made.  Assorted  working  samples 
25c.  Chicago  Sign  System,  E 326  River  St., 

Chicago,  111. 

Agents  Wanted.  Big  money-making  prop- 
osition. Requires  no  work.  Can  retain  present 
occupation.  Write:  Cash  Sales  Mercanite,  296 

Broadway,  New  York. 

Wide-Awake  Men  to  take  charge  of  our  local 
trade;  $6  to  $9  a day  steady;  no  experience  re- 
quired; pay  starts  at  once.  Write  today.  Amer- 
ican Products  Co.,  2561  American  Bldg.,  Cin- 
cinnati  

Agents.  We  pay  $9  a day  taking  orders  for 
INSYDE  TYRES.  Best  and  easiest  seller  ever 
put  on  the  market.  Guaranteed  to  give  double 
tire  mileage.  Any  tire.  No  punctures  or  blow- 
outs. Every  auto  owner  buys  on  account  of  low 
price.  Enormous  demand.  Write  quick  for 
agency.  American  Accessories  Co.,  B684,  Cin- 

cinnati,  Ohio. 

Big  money  and  fast  sales.  Every  owner  buys 
gold  initials  for  his  auto.  You  charge  $1.50;  make 
$1.35.  Ten  orders  daily  easy.  Write  for  parti- 
culars and  free  samples.  American  Monogram  Co.. 
Dept.  71.  East  Orange,  N.  J. 
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Help  Wanted 

Detectives  in  Great  Demand.  Men  from  18 
to  45.  Experience  unnecessary.  Easily  learned. 
Write  Earl  H.  Wilcox,  Dept.  A,  232  Sheldon 

Avenue,  Grand  Rapids.  Mich. 

Silvering  Mirrors.  French  Plate  taught. 
Easy  to  learn,  immense  profits.  Plans  free.  Wear 

Mirror  Works,  Excelsior  Springs,  Mo. 

Universal  Shorthand  Course  (Pitman)  makes 
stenographic  experts  in  36  lessons.  Efficiency  guar- 
anteed or  money  back.  Helps  users  of  other  systems 
increase  pay.  Easy  terms.  Write  for  Booklet  12. 
Universal  Shorthand  Course,  6609  Kimbark 

Avenue,  Chicago,  111. 

Stop  Daily  Grind.  Start  silvering  mirrors,  auto 
headlights,  tableware,  etc.  Plans  free.  Clarence 

Sprinkle,  Dept.  48,  Marion.  Indiana. 

Firemen,  Brakemen,  Baggagemen,  $140-200, 
Colored  Porters  by  Railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau  East  St. 

Louis,  111. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  dc- 
tails  free.  Press  Syndicate,  5665  St.  Louis,  Mo. 

Men — learn  wireless  at  home  quickly  and  easily. 
Attractive  positions  now  open  for  men  qualified  as 
radio  operators,  electricians,  mechanics,  inspectors 
and  draftsmen.  Beginner  operators  now  averaging 
$200  per  month;  no  previous  experience  or  wireless 
education  necessary  to  enter.  Opportunity  to  travel 
and  see  the  world  or  locate  in  land  wireless  work. 
Oldest  and  largest  radio  school  in  America;  es- 
tablished in  1914.  We  train  you  through  our  home 
study  course,  or  at  our  local  schools  to  qualify  for 
official  license,  and  help  you  secure  position  on  land 
or  sea.  Wireless  outfit  furnished  for  home  practice. 
Free  catalogue  on  request.  National  Radio  In- 
stitute, Dept.  529,  14th  and  U Streets,  N.  W., 
Washington,  D.  C. 


Help  Wanted — Continued 

Men  Wanted  for  Detective  Work.  Ex- 
perience unnecessary.  Write  J.  Ganor,  former 
U.  S.  Gov’t.  Detective,  135  St.  Louis. 

Wanted — By  U.  S.  Government.  Hundreds  of 
Railway  Mail  Clerks  immediately.  Men;  women 
over  17.  Commence,  $135  month.  Quick  raise 
to  $195.  Vacation  with  full  pay.  Women  given 
office  work.  Permanent  life  positions.  Common 
education  sufficient.  Examinations  everywhere 
soon.  List  positions  open  and  sample  questions 
free.  Write  Franklin  Institute,  Dept.  H 25, 

Rochester.  N.  Y. 

Be  a Mirror  Expert.  $3  to  $10  a day;  spare 
time  home  at  first;  no  capital;  we  train,  start  you 
making  and  silvering  mirrors  French  method.  Free 
Prospectus.  W.  R.  Derr,  Pres.,  579  Decatur  Street, 

Brooklyn,  N.  Y. 

Men  Wanted  at  $35  to  $100  a week  to  make 
mechanical  drawings.  Work  is  easy,  pleasant, 
and  leads  to  higher  positions  in  Industrial  Field  at 
excellent  salaries.  We  furnish  set  of  instruments, 
train  you  at  home,  in  spare  time,  by  practical 
method  and  help  you  qualify  for  position.  Write 
today  for  particulars.  Roy  C.  Clafiin,  Pres., 

Dept.  1368,  14th  & T Sts.,  Washington,  D.  C. 

Be  a Detective.  Travel  and  earn  big  money. 
Learn  this  fascinating  profession  by  home  study. 
Particulars  free.  Write  American  School  of 

Criminology,  Dept.  B,  Detroit.  Mich. 

Detectives  earn  big  money.  Excellent  oppor- 
tunity. Travel.  Great  demand  everywhere.  Ex- 
perience unnecessary.  Particulars  free.  ' Write 
American  Detective  System.  1968  Broadway,  N.  Y. 
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Salesmen  Wanted 

Salesmen.  Earn  $3,500  to  $10,000  a year.  City 
or  Traveling.  Experience  unnecessary.  Quickly 
qualify  through  our  amazing  system.  Free  employ- 
ment service  to  members.  Send  for  Salesmanship 
book,  list  of  lines  and  full  particulars.  Nat.  Sales- 
men's "Training  Ass’n,  Dept.  158C,  Chicago,  111. 

iiimiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiimiiiimiiiiimiiiiiiimiiiiiiiii|i 

American  Made  Toys 


An  Opportunity  for  Home  Workers  on  small 
scale  and  manufacturers  on  large  scale  to  make 
American  Metal  Toys.  Army,  navy,  machine  guns, 
cannons,  warships,  Indians,  cowboys,  wild  animals;! 
whistles,  bird-whistles,  religious  designs_  and  othe»* 
toys  and  novelties.  Greatest  chance  for  industrious 
people  to  have  an  independent  business.  Enor 
mous  demand  for  cheap  toys  offers  unlimited  field 
and  great  future  all  over  United  States  and  foreigi* 
countries.  Experience  or  tools  not  necessary. 
Hundreds  and  more  made  complete  per  hour. 
Casting  forms,  complete  outfit  from  $3  up.  We 
buy  these  goods,  paying  fixed  prices.  Attractive 
prices  offered  for  painted  goods.  A strictly  business 
proposition.  No  one  need  apply  unless  he  means' 
business.  Booklet  and  information  furnished  free. 
We  have  no  sales  agents  and  we  warn  against 
worthless  and  cheap  imitations.  Toy  Soldier  Manu** 
facturing  Co.,  1696  Boston  Rd.,  New  York. 
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Formulas 

3,384  Money-Making  Plans.  Formulas,  Trade- 
Secrets.  “Encyclopedia  Business  Opportunities.’* 
3 volumes  $1.50.  Ideal  Book  Shop,  5501-EV 

North  Robey,  (Chicago. 

Mechanics.  Make  your  own  Mechanic’s  hand 
paste  soap.  My  special  guaranteed  formula;  full 
instructions,  $2.  Raymond  Harvey,  Eitel  Bldg. 

Seattle,  Wash. 

1,000,000  Formulas.  Processes,  Trade  Secrets 
for  every  business.  1016  pages,  $2.25.  Ideal 

Book  Shop,  5501-EE  North  Robey.  Chicago. 

Formulas — All  Kinds.  Guaranteed.  Catalog 
2c.  Clover  Laboratories,  5501-EC  North  Robey, 
Chicago. 
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For  the  Hair 


Dandruff  removed  quickly,  pleasantly,  com- 
pletely. Healthy  scalp.  For  men,  women,  children. 
Wonderful  benefit.  Buy  Kotalko  at  druggist's;  or 
proof  box  mailed.  10  cents,  postpaid.  Kotalko 
Offices,  BC-300,  Station  X,  New  York,  N.  Y. 
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For  Men 


Detectives  earn  big  money.  Travel.  Great 
demand.  Fascinating  work.  Experience  unneces- 
sary. We  train  you.  Particulars  free.  Write, 
American  Detective  System,  1968  Broadway,  N.  Y. 

Safety  Razor  Blades  Sharpened.  Two 
Cents  each.  Good  work.  Quick  service.  Send 
today.  C.  Wetterstroem,  Liberty  and  Denman, 

Cincinnati,  Ohio. 

Send  Us  Your  Dull  Safety  Razor  Blades. 
We  will  resharpen  them  so  that  they  will  shave 
better  than  new  ones  for  3 cents  each,  any  kind. 
Old  fashioned  razors  reground  and  repaired.  Satis- 
faction guaranteed  or  money  refunded.  Send  two 
cent  stamps,  twenty-five  cent  books  preferred. 
Keenedge  Co.,  1 S.  Robey  St.,  Chicago.  HI. 
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SEVERAL  years  ago,  a Russian  en- 
gineer and  genius  who  was  visiting 
the  United  States,  proposed  a re- 
markable scheme  for  carrying  pas- 
sengers as  well  as  freight,  mail  and 
other  matter  thru  a tubular  railway  system 
at  velocities  of  200  miles  an  hour  and 


An  American  inventor,  Lester  P. 
Barlow,  who  devised  many  ingenious 
devices  successfully  applied  in  the  World 
War,  and  which  helped  the  Allies  to 
conquer  the  power  of  the  Teutonic 
forces,  has  come  forward  with  what 
appears  to  be  a very  clever  invention 


which  a series  of  carriers  or  cars  will 
shoot  along  at  a speed  of  200  miles  or 
more  per  hour,  being  forced  thru  the  tube 
at  this  high  velocity  by  means  of  an  aerial 
propeller  or  a series  of  three  such  pro- 
pellers, mounted  a short  distance  apart 
on  the  forward  end  of  the  engine  unit  of 
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Mr.  Lester  P.  Barlow  An  American  Inventor,  Who  Developed  Valuable  Ideas  Which  Were  Used  by  the  Allied  Military  and  Naval  Powers 
During  the  World  War,  Has  Turned  His  Talents  Towards  Peace-Time  Uses,  and  Here  Suggests  a Remarkable  Air- Propelled  Railway,  the 
Cars  of  Which  Are  to  Be  Propelled  by  Air  Screws  Similar  to  Those  of  Airplanes,  At  a Speed  of  200  Miles  An  Hour  or  Greater.  The  View 
At  the  Top  of  the  Illustration  Shows  How  the  Light  Steel  Tube  Might,  for  Example,  Connect  the  Principal  Cities  Along  the  Mississippi 
Valley  From  Chicago  to  New  Orleans,  Enabling  Grain  and  Other  Commodities  to  Be  Automatically  Transported  Between  Cities  or  Between 
^e  Great  Lake  Ports  At  the  North  and  the  Famous  Gulf  Port  At  the  South  With  a Maximum  of  Speed  and  a Minimum  of  Labor.  As  the 
Detailed  Drawings  Show,  the  Cars  Are  Much  Smaller  Than  the  Tube  So  As  to  Provide  Space  for  the  Air  Currents.  The  Cars  Are  Propelled 
by  Electric  Motors,  the  Current  Being  Fed  to  These  Motors  by  Two  Insulated  Rails  and  Suitable  Contact  Shoes.  Mr.  Barlow  Has  Worked 
Out  Details  Whereby  the  Cars  or  Carriers  Can  Discharge  Their  Cargoes,  While  They  Are  Still  in  Motion,  As  Shown  At  the  Left. 


more,  but  the  principal  disadvantage  of 
his  system  was  that  it  was  supposed  to 
operate  by  a vacuum,  i.e.,  the  tubes  were  to 
be  exhausted  of  air.  Such  a system  as 
this  would  seem  to  our  practical  minded 
engineers,  as  being  really  too  elaborate 
both  from  the  operating  as  well  as  the 
constructional  cost  point  of  view. 


for  carrying  mail  and  other  material 
between  different  sections  of  the  largest 
cities  as  well  as  between  such  cities  as 
New  York,  Chicago,  New  Orleans,  St. 
Louis,  Philadelphia,  etc. 

In  a few  words,  what  Mr.  Barlow  in- 
tends to  do,  is  to  provide  a steel  tube, 
which  need  not  be  air-tight,  and  thru 


the  train  as  shown. 

These  propellers  are  driven  by  electric 
motors,  the  motors  receiving  their  electri- 
cal energy  thru  two  insulated  power  rails 
as  shown  in  the  diagram  in  the  accom- 
panying illustration.  The  bottom  rail  is 
the  main  carrier  member  and  takes  the 
{Continued  on  page  1.140) 
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The  utilization  of  free  electrical 
energy  in  the  atmosphere  sur- 
rounding our  earth,  has  proven 
the  magic  goal  towards  which 
inventors  have  striven  for  several 
generations ; but  until  recently  there  has 
been  practically  no  headway  made  toward 
reaching  the  desired  result — the  obtaining 
of  power  from  the  air  for  economic  uses. 


putting  to  work  this  free  energy  of  the 
atmosphere.  It  is  said  that  he  has  suc- 
cessfully demonstrated  that  if  we  send  up 
metal-surfaced  balloons  or  other  surfaces 
and  tap  the  atmospheric  electrical  energy, 
at  elevations  in  excess  of  1,000  feet,  we 
shall  be  able  to  realize  an  average  of  200 
horse-power  per  square  meter,  which  area 
is  equivalent  to  10.8  square  feet.  It  is 


winter  weather,  the  potential  gradient 
often  rises  to  as  high  as  300  volts  per 
meter.  This  may  seem  somewhat  hazy 
and  in  fact  almost  impossible  of  belief 
to  the  average  person,  and  there  are  two 
reasons  why  we  do  not  notice  this  start- 
ling difference  of  potential  for  every 
meter  increase  as  we  are  elevated.  One 
of  these  is  that  the  electrical  energy  is 


METAL 

SURFACED 

BALLOONS. 


i METAL  SURFACED  BALLOONS  COATED 
■f'  WITH  RADIOACTIVE  SALTS  TO  IONIZE 
I THE  AIR,  MAKING  !T  CONDUCTIVE  TO 
electric  current 

ACCUMULATORS 

„ „ (CONDENSERS  OR 

IT"! ^ OTHER  TYPESJn  


SHAFTING  AND 
MACHINERY 


1 CENTRAL  POWER 
UCOLLECTION 
? STATION 


TRANSFORHERS 


flexible 

CONDUCTOR 


TRANSFORMER  FOR 
REDUCJNG  VOLTAGE 


Transmission 
• LINE 


HIGH  VOLTAGE  TRANSMISSION  LINES  \ 
DISTRIBUTING  ENERGY  OVER  200TO  300  \ 
MILES  OF  TERRITORY,- FARMS, FACTORIES.ETS. 


SWITCH  MofoR 
E FUSES  ^ 


lightning  It 

SAFETY  GAP 


^TRANSFORMERS-P^ 


© 1921  by  Science  & Invention 

Free  Electrical  Energy  From  the  Atmosphere  Has  ’’.s.it.  Been  the  Dream  cf  Electricians  and  Scientists  the  World  Over,  But  Little  Has 
Been  Done  Up  Until  the  Present  Time  in  Trying  to  .Leant  the  Tremendous  Quantities  of  Free  Electrical  Energy  Existing  in  the  .Atmos- 
phere to  the  Everyday  Utilitarian  Requirements  of  MankirT  The  Present  Article  Deals  With  Some  Recent  Experiments  Carried  Out  by  Dr. 
Plauson.  a German  Engineer,  Which  Have  Shown  Some  \ • Interesting  Results.  It  Is  Said  That  This  Scientist  Has  Successfully  Demon- 

strated That  If  We  Send  Up  Metal-Surfaced  Balloons  and  Tap  ‘he  Electrical  Energy  From  the  Atmosphi_re  At  a Level  of  1000  Feet  or  More, 
We  Shall  Be  Able  to  Realize  an  Average  of  200  ±i  P.  Per  Square  Meter,  an  Area  Equivalent  to  10.8  Square  Feet., 


In  the  early  days  of  electric  lighting, 
that  is,  back  in  the  70’s  and  80’s,  there 
were  a number  of  scientific  experiments 
carried  out  which  received  a great  deal 
of  publicity  at  the  time,  and  whose  recitals 
described  how  in  the  immediate  future 
we  would  undoubtedly  obtain  our  elec- 
trical energy  for  lighting  and  power  pur- 
poses, from  the  atmosphere.  But,  as 
aforementioned,  there  has  been  practically 
nothing  done  in  this  direction  until  the 
present  time,  and  there  is  a very  good 
reason  why  but  little  has  been  done  by 
scientific  investigators  and  electricians  in 
endeavoring  to  harness  the  natural  electri- 
cal forces  of  nature,  as  resident  in  the 
atmosphere,  for  the  everyday  utilitarian 
requirements  of  mankind.  This  reason 
lies  in  the  fact  that  the  electrical  power 
of  nature,  particularly  when  so-called 
thunder  or  electric  storms  hover  above 
us,  are  not  to  be  trifled  with. 

Recently  there  have  appeared  in  a Ger- 
man publication,  some  notes  on  the  new 
discoveries  and  experiments  of  a German 
scientist  residing  at  Hamburg, — one  named 
Plauson.  Plauson  has  studied  the  subject 
of  atmospheric  electricity  and  its  utiliza- 
tion for  many  years,  and  he  has  recently 
come  forward  with  a clever  scheme  for 


even  claimed  that  in  h'S  latest  experi- 
ments, as  great  a quantity  of  electrical 
energy  as  400  to  500  horse-power  has  been 
realized  per  square  meter. 

The  atmosphere  or  air  above  the  earth’s 
surface,  in  normal  weather,  is  charged 
with  electricity,  thus  constituting  an  elec- 
trostatic field  which  is  almost  uniform 
and  in  which  the  surfaces  of  equal  poten- 
tial are  parallel  to  the  earth,  or  in  which 
the  lines  of  force  are  vertical.  In  the 
event  of  violent  atmospheric  disturbances 
such  as  before  or  after,  and  of  course, 
during  the  course  of  electric  storms,  the 
atmospheric  potential  fluctuates  and 
changes  in  polarity  very  markedly,  as  care- 
ful scientific  investigation  and  measure- 
ments carried  out  in  various  parts  of  the 
world,  have  demonstrated. 

Under  normal  weather  and  atmospheric 
conditions,  the  potential  gradient,  as  it  is 
called,  of  the  atmosphere  increases  with 
comparative  regularity  as  we  rise  above 
the  surface  of  the  ground.  The  atmos- 
pheric potential  per  foot  or  meter  of  alti- 
tude varies  also,  as  may  be  well  imagined, 
with  the  season  of  the  year,  and  this 
potential  or  voltage  has  been  found  to 
average  100  volts  per  meter  (3.28  feet)  in 
the  summer  months,  while  during  the  cold 


mostly  in  the  form  of  high  voltage  static 
electricity,  but  of  small  quantity,  similar 
to  that  given  off  from  large  static  ma- 
chines. If  you  have  ever  stood  under  the 
discharge  terminal  of  one  of  these  ma- 
chines and  felt  the  electric  breeze  which 
sometimes  causes  the  hair  to  stand  verti- 
cally from  the  head  owing  to  the  very 
high  voltage  (but  relatively  small  amper- 
age or  current  present),  the  emf.,  of  which 
may  easily  have  been  several  hundred 
thousand  volts,  you  were  given  a practical 
demonstration  of  how  the  atmosphere  may 
be  highly  charged  electrically  and  yet  be 
unnoticed  by  the  usual  organs  of  sense. 

Another  reason  why  we  know  nothing 
of  this  increase  in  potential  with  elevation 
is  that  the  experimenters  usually  do  not 
have  the  proper  instruments  with  which 
to  measure  the  atmospheric  potential,  and 
therefore  often  lose  sight  of  the  fact  that 
in  the  winter,  for  example,  we  may  have 
present  an  emf.  of  100  volts  per  foot. 
These  high  potentials,  owing  to  their 
static  nature,  are  measured  by  a very  deli- 
cate electro-static  voltmeter.  Those  in- 
terested in  this  phase  of  atmospheric  elec- 
tricity will  find  descriptions  of  the  ap- 
paratus used,  as  well  as  results  and  meas- 
{Cotitinued  on  page  1343) 
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For  several  months  a young  Ameri- 
can athlete  and  pugilist,  one 
Johnny  Coulon,  has  been  interest- 
ing the  French  public  with  his  re- 
markable demonstrations  of  a 
seemingly  mysterious  magnetic  or  other 
power,  which,  call  it  whatever  you  like, 
has  effectually  prevented  the  strongest  men 
in  Europe  from  lifting  his  110-pound  body 
from  the  floor. 

There  are  a number  of  interesting  and 
striking  preliminary  experiments  in 
physics,  which,  if  you  have  not  already 
tried  them  out,  will  provide  suitable  en- 
tertainment for  your  friends.  With  the 
aid  of  the  accompanying  illustration,  we 
will  attempt  to  elucidate  some  interesting 
preliminary  “stunts,”  before  taking  up  the 
methods  whereby  Miss  Annie  Abbott,  the 
“Georgia  Magnet,”  Johnny  Coulon,  and 
others  have  defied  a single  man  or  a group 
of  them,  to  lift  the  performer  from  the 
ground. 

Fig.  1 in  the  illustration  herewith,  shows 
a simple  experiment  which  will  prove 
quite  surprising  even  when  performed  with 
a child.  It  is  usually  more  effective  when 
performed  with  the  aid  of  a young  woman ; 
the  lady  placing  either  one  or  both  of  her 
hands  firmly  on  top  of  her  head  as  shown. 
You  will,  find  that  it  is  practically  impos- 
sible in  most  cases  to  lift  a single  hand 
from  the  head,  or  if  both  hands  are  claspt 
together  with  the  fingers  closely  locked 
and  held  firmly  down  on  the  head,  the 


I Some  Interesting  Paradoxes  in  | 


I Everyday  Physics  Including  the  | 
I “Johnny  Coulon  Lift”  and  Why 
I Miss  Annie  Abbott,  the  “Geor-  | 
I gia  Magnet,”  Cannot  be  Lifted  | 

entire  body  can  be  lifted  by  pushing  up- 
ward under  the  arms  at  the  wrists,  but 
rarely  is  it  possible  to  push  the  hands 
upward  from  the  head. 

The  second  experiment  is  illustrated  at 
Fig.  2.  A woman  is  best  selected  as  the 
subject,  and  it  doesn’t  matter  whether  she 
is  particularly  athletic  and  strong  or  not. 
The  results  will  usually  prove  sufficiently 
surprising,  regardless  of  this  factor.  If 
the  subject  places  her  hands  firmly  against 
her  chest  with  the  finger  tips  just  touch- 
ing, it  will  require  a strong  man  to  pull 
the  hands  apart ; if  the  lady’s  wrists  are 
grasped  firmly  an  attempt  to  pull  the  hands 
apart  is  futile.  One  attempting  to  separate 
the  lady’s  hands  must  not  stand  sidewise 
or  attempt  to  jerk  the  hands,  but  he  must 
exert  a steady  pull,  at  arm’s  length  or  with 
the  arms  bent  so  as  to  improve  the  lever- 
age, which  will  give  a greater  resultant 
pull. 

A simple  little  experiment  to  demon- 
strate the  great  power  of  the  female  of 


the  species  over  the  male,  and  one  which 
will  nonplus  any  athlete  is  illustrated  at 
Fig.  3.  If  the  man  (it  doesn’t  matter 
how  big  or  muscular  he  may  be)  doubles 
up  his  fists  and  places  one  over  the  other, 
you  will  be  surprised  to  find  that  even  a 
young  boy  or  girl  can,  by  simply  snapping 
one  finger  of  either  hand  against  each  of 
the  two  fists,  separate  them  every  time. 
And  more  paradoxical  still,  the  harder  the 
“strong  man”  attempts  to  hold  his  fists 
together,  the  more  easily  are  they  sepa- 
rated. 

LIFTING  THE  HUMAN  BODY  WITH 
FIVE  FINGERS. 

What  is  known  as  the  five  finger  lift  is 
illustrated  at  Fig.  4,  and  this  provides 
considerable  fun  and  scientific  entertain- 
ment for  parlor  and  club  gatherings.  If 
it  is  desired  to  put  the  experiment  on  with 
sure-fire  success,  the  manager  of  this  little 
act  should  take  precautions  to  have  his 
committee  of  four  men  lift  the  subject, 
picking  out  preferably  a lady  weighing 
about  130  to  140  pounds.  If  good  muscu- 
lar men  are  selected  for  the  committee, 
which  can  usually  be  arranged,  a woman 
weighing  150  to  200  pounds  can  be  lifted 
with  ease.  The  editors  have  tried  this 
experiment  successfully  many  times  and 
with  four  men  of  the  average  muscular 
development,  succeeded  in  thus  lifting 
easily  a 140-pound  woman. 

(Continued  on  page  1352) 
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A Number  of  Scientific  Parlor  Stunts  Are  Illustrated  Above.  First  We  Have  a Few  Simple  Hand  and  Finger  Tricks,  Winding  Up  With 
the  “Georgia  Magnet”  and  “Johnny  Coulon”  Lifting  Stunts,  Which  Will  Surprise  You.  Once  You  Have  Tried  Them. 
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Translated  from  the  French  by  Prof.  T.  O^Conor  Sloane,  Ph.  D,,  LL.  D. 


WE  are  indebted  for  this  article  to 
M.  Jacques  Boyer,  already  well 
known  to  our  readers  as  one  of 
the  leading  scientific  writers  of 
France,  and  to  whom  we  have 
already  been  indebted  for  interesting  ma- 
terial for  our  columns.  The  recent  intro- 
duction of  several  stenographic  writing 
machines  for  the  blind,  notably  those  by 
Prof.  Villey  and  Lieut.  Muller,  was  the 
origin  of  this  article,  these  machines  en- 
abling the  blind  to  produce  in  relief-char- 


sense  of  touch.  He  used  a tablet  pierced 
with  holes,  receiving  pegs  of  various 
sizes,  whose  value  was  determined  by  the 
place  they  occupied  on  the  tablet,  so  that 
he  was  able  to  do  the  most  varied  kinds 
of  calculations. 

Shortly  after  his  day.  Mile.  Salignac 
and  du  Puiseaux,  the  latter  a blind  man, 
used  relief  characters  for  reading.  Then 
the  German,  Weissenbourg,  stricken  with 
blindness  at  the  age  of  seven  years,  pro- 
duced relief  maps  for  the  blind.  This 


tions.  The  Braille  system  is  , now  uni- 
versally adopted.  The  beauty  of  this 
system  is,  that  it  not  only  enables  quick 
reading  to  be  done,  but  by  the  use  of  a 
writing  tablet,  the  blind  can  write  it  with 
a stylus,  as  easily  as  the  more  fortunate 
seeing  people  can  write  with  a pen  or 
pencil. 

Braille’s  next  effort  was  to  produce  a 
point  writing  which  could  be  read  by  eye 
as  well  as  by  touch,  putting  the  blind  in 
direct  communication  with  those  who  see, 


The  Hall-Braille  Machine  Long 
in  Use  in  the  United  States. 


Lieut.  Muller  (Blind)  Operat- 
ing His  Stenographic  Machine. 
Observe  His  Decorations  for 
Bravery. 


A Blind  Operator  Do- 
ing Stenographic  Work 
On  the  Villey  Machine. 


An  Example 
of  the  Braille 
Embossme  n t s 
Now  in  Use. 
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The  Stainsby  Machine  in  Extensive 
Use  in  England. 
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■f  The  Constacqn  Machine  of  Swit- 
[ Zetland, 


■a  Typewriter  for  the 
Blind. 
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The  Villey  Stenographic  Machine  for 
Blind. 


The  Muller  Stenoglyphe, 
Doing  Shorthand  for  the 
Blind. 
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raphigraph,  s! 
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acters  at  stenographic  speed,  the  .reports 
of  a lecture  or  of  dictation  as  quickly  as 
the  regular  stenographer,  but  it  is  quite 
interesting  before  going  into  the  descrip- 
tion of  these. machines,  to  trace  the  origin 
of  what  are  called  dactylographs  for  the 
blind.  This  is;  the  technical  name  for  a 
typewriting  machine. 

Going  back  to  the  16th  century,  in  Spain 
and  in  Italy  the  idea  was  formed  of  en- 
graving letters  in  intaglio  on  wooden  sur- 
faces, to  be  used  in  printing  for  the  blind. 
In  1640  a writing  teacher  of  Paris,  Pierre 
Moreau,  made  metallic  types  for  the  same 
purpose,  but  he  obtained  no  success  in  his 
enterprise.  So  it  is  fair  to  say  that  the 
production  of  books  with  characters  in 
relief  goes  back  to  the  days  of  Valentin 
Haiiy,  a famous  French  inventor  and 
student.  The  famous  English  blind 
mathematician,  Nicholas  Sannderson 
(1682-1739)  invented  an  apparatus  which 
permitted  him  to  do  mathematical  opera- 
tions of  very  complicated  order,  by  the 


goes  back  to  the  days  of  the  celebrated 
Valentin  Haiiy.  He  retained  the  ordinary 
letters,  putting  them  in  relief,  to  be  read 
by  touch.  He  taught  a special  writing  to 
his  pupils,  and  had  a special  type  cast  for 
his  books. 

The  effect  of  all  this  is  well  exprest 
in  the  words  of  Prof.  Villey:  “Ihey 

spoke  to  the  fingers,  with  the  -language  of 
the  eye.”  This  is  claimed  to  mark  a 
psychological  error  and  this  error  seems 
to  be  eradicated,  if  for  the  lines  compos- 
ing ordinary  letters  definite  arrangements 
of  points  are  substituted. 

It  is  possible  to  keep  the  number  of 
points  used  for  each  letter,  quite  re- 
stricted, and  the  origin  of  this  system 
goes  back  to  Charles  Barbier,  in  1821. 
but  later  Louis  Braille,  born  in  Lagny 
in  1809,  blind  himself,  developed  ^ his 
famous  alphabet,  sometimes  called  “an- 
aglyphic” ; for  a letter  he  used  a maximum 
of  six  points,  three  high  and  two  wide, 
and  out  of  these  he  obtained  63  combina- 


and  while  this  was  a slower  writingj.  it 
gave  the  inspiration  to  the  work  of  the 
celebrated  blind  investigator,  Foucaux. 
He  was  blind  from  the  age  of  sik  years 
and  he  invented  the  machine  termed  the 
raphigraph, — the  first  writing  machine  for 
the  blind.  This  goes  back  nearly  to  1843. 
In  1850  the  Same  inventor  developed  an- 
other machine  for  printing  which  pro- 
duces each  character  by  'W  single  blow. 
The  apparatus  was  rather  bulky,  having 
60  keys;  only  tryo  such  machines  were 
ever  constructed,  altho  the  operator  re- 
ceived a gold  medal  at  the  London 
World’s  Fair  of  1851.  In  1855,  an  Italian 
lawyer,  Ravizza,  produced  a machine, 
which,  operated  from  a kej^board,  em- 
ployed a .set  of  type-arms  arranged  in  a 
circle.  This  is  suggestive  of  the  early 
typewriters,  and  we  find  that  in  1856, 
Mr.  A.  E.  Beach,  editor  and  one  of  the 
proprietors  of  the  “Scientific  American,’ 
{Continued  on  page  1338) 
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Not  all  moving  pictures  of  thrilling 
scenes  are  “faked,”  as  can  readily 
be  seen  by  the  photographs  showing 
in  detail  the  aerial  rescue  here  portrayed 
from  a new  Vitagraph  serial,  Hidden  Dan- 
gers, in  which  Joe  Ryan  and  Jean  Paige 
co-star. 

The  action  came  very  near  terminating  in 
a casualty.  Jean  Paige,  a pretty  little 
actress,  was  assisted  to  the  top  of  a church 
steeple  by  means  of  pegs  driven  in  the 
side,  which  were  removed  when  she  had 
climbed  the  spire.  There,  clinging  to  the 
cross,  she  awaited  the  onslaught  of  the 
1 flames  which  were  by  this  time  leaping 
upward  toward  her. 

The  church  had  just  been  set  afire  by 


some  diabolical  fiends  who  thought  that  the 
fire,  added  to  her  precarious  position, 
would  now  make  things  “hot”  for  her,  but 
her  hero  was  on  the  job  at  a nearby  flying 
station,  tuning  up  his  plane.  When  word 
was  received  at  the  air  station  of  what 
was  going  on  some  few  miles  away,  he 
started  off  post  haste  to  the  rescue. 

Sighting  the  heroine  and  speeding  up 
so  that  the  flames  would  not  set  fire  to 
any  part  of  the  wing  structure  or  to  his 
gasoline  tank,  he  circled  the  church  steeple 
while  Jean  Paige  reached  for  the  rope 
ladder  hanging  from  the  fuselage.  She 
mist  the  bottom  rung  and  was  nearly 
thrown  from  her  lofty  perch,  while  the 
airplane  circled  again  in  another  attempt 


to  rescue  her  from  the  flaming  steeple. 

Things  were  now  rather  uncomfortable 
as  the  lower  part  of  the  steeple  burst  into 
a vivid  roar  of  flame.  The  airplane  ladder 
neared  her  again,  and  she  took  a chance. 
By  sheer  luck  she  held  tightly  to  the  lad- 
der, and  was  whisked  off  at  a 60-mile  clip, 
which,  is  a very  high  speed  to  leap  into 
from  a stationary  position. 

After  the  scene  had  been  perfected,  the 
aviator  congratulated  Miss  Paige  on  her 
wonderful  work,  and  we  believe  that  she 
was  well  deserving  of  such  praise.  None 
of  these  scenes,  however,  were  taken  in 
the  studio  and  the  action  portrayed  is  noth- 
ing short  of  miraculous. — Photos  Courtesy 
Vitagraph  Films. 


The  accompanying  photographs  show 
two  views  of  the  latest  electrical  treat- 
ment sanatorium  located  in  Berlin, 
which  is  presided  over  by  Germany’s  fore- 
most woman  physician.  Prof.  R.  Hirsch. 
This  new  electrical  hospital  has  installed 
multiple  sets  of  X-ray  and  high-frequency 
apparatus  for  the  treatment  of  nervousness 
and  the  multifarious  other  ills  which  hu- 
man flesh  is  heir  to,  and  some  idea  of  the 
size  of  this  powerful  equipment  can  be 
judged  from  the  accompanying  photographs. 


Dr.  Hirsch  is  a great  believer  in  the  treat- 
ment of  diseases  by  electricity  and  massage 
instead  of  medicines,  and  in  this  part  par- 
ticularly, she  is  seconded  by  many  eminent 
medical  experts  all  over  the  world  today. 
Prof.  Hirsch  has  traveled  in  practically  all 
of  the  countries  of  the  world  in  search  of 
the  most  powerful  and  the  newest  electric 
appliances  with  which  to  fit  up  her  institu- 
tion, which  is  said  to  be  the  finest  of  its 
kind  to  be  found  anywhere.  One  of  the 
accompanying  photographs  shows  Dr.  Hirsch 


applying  a high  power  apparatus  to  a pa- 
tient suffering  from  rheumatism,  while  the 
second  view  shows  the  Doctor  using  the 
new  high-powered  electrically  illuminated 
artificial  sun  in  the  treatment  of  a tuber- 
cular patient. 

As  will  be  noted,  the  patient  wears  dark, 
smoked  glasses  over  the  eyes  to  protect 
them  from  the  intense  brilliancy  and  heat- 
ing effect  of  the  rays  produced  by  these 
lamps.  The  powerful  light  and  heat  rays 
are  generated  by  mercury  vapor  lamps. 


Patient  Receiving  Treatment  by  High  Frequency  Electric 
Currents  in  Berlin  Sanatorium,  Conducted  by  Ger- 
many’s Eminent  Physician,  Prof.  Dr.  R.  Hirsch. 


Dr.  Hirsch  Applying  the  “Artificial  Sun,”  Electric 
Light  Treatment  of  One  of  Her  Tubercular  Patients. 
The  Patient  Wears  Smoked  Glasses  to  Protect  His 
Eyes. 
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TfLACIC 

IM  WRECK,  DEPetToiN/G  (THEORErTICALLY)  ON  WH  ETH  ER  TH  E WEIGHT 
HAS  A LOW  OR  HIGH  CENTER  OF  GRAVITY. 


AT  LOW  SPEED  CHANCES  ARE 
CAR  CAR  WILL  LEAVE  TRACK 
THUS,  OWING  Tp  REACTION  DUE 
TO  OUTER  RAIL  AT  ® WHICH 
HOLDS  CAR  WHEEL  LIKE  A FUL-. 
CRUM  WHILE  IT  IS  SWINGING 
OUTWARD  AND  OVER  » 


Fie.i 


IK 

AT  HIGH  SPEED  CHANCES  ARE 
CAR  WILL  LEAVE  TRACK  WITH 

wheels  outward,  if  the  Car 

RISES  AND  CLEARS  THE  RAILS 
SO  AS  NOT  TO  BE  AFFECTED  BY 
THE  OUTER  RAIL  AS  I N FIG  I AND 
IF  THE  CAR  IS  NOT  LOADED 
SO  AS  TO  BE  TOP  HEAVY; 


Fig.  1.  Which  Way  do  Railroad  Cars  Fall  in  a Wreck, — with  the  Wheels  Toward  or  Away 
from  the  Rails?  The  Three  Principal  Ways  in  Which  Cars  Will  Fall  When  Rounding  a Curve 
at  High  Speed  Are  Shown  Above. 


DO  RAILROAD  CARS  FALL  WITH  THE 
WHEELS  TOWARD  OR  AWAY  FROM  THE 
TRACKS  IN  A WRECK? 

Frequently  we  hear  the  sub- 
ject discust,  and  the  question 
asked  as  to  which  way  railroad 
cars,  particularly  freight  cars,  fall 
in  a wreck,  and  the  accompany- 
ing illustration  shows  some  of  the 
theoretical  considerations  which  apply 
to  this  every-day  phase  of  physics.  The 
usual  answer  by  railroad  men  is  that 
the  cars  fall  with  the  wheels  to  the 
rail  and  while  this  figures  out  theo- 
retically for  possibly  the  majority  of 
cases,  there  have  been  cases  where  the 
cars  fell  with  the  wheels  away  from  the 
track,  and  with  the  top  of  the  car  lying 
next  to  the  rail.  The  present  discussion 
applies,  of  course,  to  a string  of  cars 
traveling  around  a curve. 

To  convince  oneself  as  to  which 
way  a railroad  car,  under  these  condi- 
tions, would  tend  to  fall  when  thrown 
outward  from  the  curved  rails  if  travel- 
ing at  too  high  a speed,  let  us  have  re- 
course to  the  simple  cardboard  model 
shown  in  the  figure.  This  model  can 
be  made  about  3" x 5"  and  cut  to  the 
shape  of  a freight  car.  A button  or 
small  piece  of  lead,  etc.,  corresponding 
to  a movable  weight  “w,”  and  which 
can  be  secured  in  different  positions  by 
means  of  a pin  or  otherwise,  permits 
us  to  change  the  center  of  gravity  so  as 
to  give  a low  or  high  center  of  gravity. 
In  the  actual  freight  car  the  position 
of  the  center  of  gravity  depends  upon 
how  it  is  loaded,  with  the  predominat- 
ing weight  toward  the  bottom  of  the 
car  and  trucks  or  toward  the  top.  A 


string  is  attached  to  the  center  of  the 
cardboard  car  model  and  when  the 
model  is  spun  around  in  a circle  hori- 
zontally, holding  the  string  between  the 
index  finger  and  thumb,  the  effect  will 
be  clearly  demonstrated  and  proves  that 
the  car  will  fall  in  one  of  three  ways, 
to  wit: 

If  the  center  of  gravity  or  major 
part  of  the  weight  is  low  or  toward 
the  trucks,  the  car  will  fly  off  the  rails 
with  the  wheels  point- 
ing away  from  them; 
if  the  weight  of  the  car 
and  its  load  is,  evenly 


car  will  fly  outward  evenly,  with  regard 
to  the  top  and  bottom;  and  finally,  if 
the  center  of  gravity  and  the  major  por- 
tion of  the  weight  is  placed  toward  the 
top  of  the  car,  then  the  top  will  fly  out- 
ward and  the  bottom  inward,  so  that 
the  car  theoretically  at  least  (and  if  no 
other  force  is  present  to  alter  this  mo- 
tion), will  fall  with  the  wheels  toward 
the  rail. 

In  actual  wrecks,  however,  photo- 
graphs frequently  show  a string  of  cars 
laying  along  side  the  rails  with  the 
wheels  toward  the  rails,  and  it  seems  to 
be  the  usual  result  in  an  accident  or 
wreck.  Fig.  II,  of  the  accompanying- 
diagram,  shows  clearly  why  this  is  so. 
Consider  that  the  train  is  moving  at 
an  abnormally  high  speed  around  the 
curve  so  that  the  cars  are  subjected 
to  great  centrifugal  force  tending  to 
throw  them  outward.  If  all  the  con- 
ditions are  right,  such  as  the  center 
of  gravity  under  the  action  of  centrifugal 
force,  the  car  will  tend  to  turn  outward 
and  over,  using  the  outer  rail  as  a 
fulcrum — the  cars  will,  in  this  case, 
invariably  fall  a few  feet  from  the  track 
with  their  wheels  toward  the  rails. 

A point  often  incorrectly  entertained 
is  that  with  cars  going  around  a curve, 
at  such  a speed  as  to  keep  the  wheels 
at  one  side  only  on  the  rail,  the  outer 
wheels  would  be  the  ones  to  lift  off 
the  rails  and  not  the  inner  ones,  but 
the  reverse  is  true  as  Fig.  II  shows  in 
demonstrating  how  freight  cars  usually 
fall. 

Fig.  Ill  shows  a case  where  the 
cars  in  a wreck  due  to  rounding  a curve 
at  very  high  speed,  can  fail  with  the 
tops  of  the  cars  towards  the  rails.  At 
abnormal  speed  which  would  result  in 
the  condition  like  that  shown  at  Fig. 
Ill,  and  with  the  center  of  gravity  or 
load  or  the  major  part  of  the  weight 
placed  low  or  toward  the  tracks,  the 
car  would  fly  outward  by  centrifugal 
force  as  shown  by  the  dotted  lines  and 
the  bottom  of  the  car  would  turn  out- 
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Fig.  2.  When.  Is  ■ a-iPlumb 
Line  Not  Plumb^ — When  It 
Lies  on  a Radial  Line 
Passing  Thru  the  Center  of 
the  Earth,— IF/iic/i  is  all 
the  Time,  (Taking  the 
Usually  Accepted  Meaning), 
and  Thus'if  Two  Sides  of  a 
Building  are  Erected  to 
Correspond  with  .Plumb 
Lines,  They  Will  Not  be 
Paraliel,  but  Will  be  Found 
to  be  Farther  Apart  at  the 
Roof  Than  at  the  Base  of 
the  Building.  The  Accom- 
panying Illustration  Shows 
the  Difference  in  the  Length 
of  a Line  Spread  Between 
Two  Walls  of  a Building  at 
the  Base,  and  Also  at  the 
Roof,  the  Structure  Measur- 
ing 1,000  Feet  Square  and 
1,000  Feet  High;  the  Differ- 
ence in  This  Case  Would  be 
a Trifle  More  Than  54  Inch. 


distributed  as  by  plac- 
ing the  dummy  weight 
“w”  at  the  exact  center 
of  the  model,  then  the 


; OlFFtReNCE  BETWEEN 
; WALLS  TOR  ipoo  FEET 
I BASE  OF  BUILDING  1,000 
j FEET  HIGH=.CM78  FOOT 
OR.5676  INCh(R0UGHLY 
)4inch) 
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ward  and  up  as  shown  by  the’  arrow; 
the  conditions  for  this  result  being  that 
the  car  moves  at  a sufficiently  high 
velocity  to  cause  it  to  be  virtually  lifted 
from  the  rails,  so  that  the  wheel  flanges 
clear  them.  Otherwise,  the  result  is 
more  likely  to  be  that  of  case  II,  if  the 
wheels  do  not  clear  the  rails  or  if  the 
rails  do  not  spread,  or  otherwise  fail 
so  as  to  nullify  or  eliminate  any  re- 
action pressure  on  the  outer  rails. 

ARE  HOUSE  WALLS  PERFECTLY 
PARALLEL? 

■When  we  build  a house  or  other 
building  and  providing  the  usual  degree 
of  mechanical  craftsmanship  is  applied 
in  its  construction,  we  might  expect  to 
find  upon  accurate  measurement,  that 
the  four  walls  measure  exactly  the  same 
distance  apart  at  the  base  of  the  build- 
ing as  at  the  top.  But  such  is  not  the 
case,  however,  as  physics  proves  to  us, 
for  upon  a little  reflection  it  is  evi- 
dent to  anyone  that  this  is  impossible, 
especially  when  Fig.  II  is  examined. 
'Where  only  the  usual  methods  of  con- 
struction are  applied,  i.  e.,  plumbing 


Fig.  3.  The  Diagram 
Above  Shows  that  a 
Wall  Constructed 
with  Spirit  Levels  is 
not  Perfectly 
Straight,  but  Curves 
in  Accordance  with 
the  Curvature  of  the 
Earth.  The  Only 
Way  to  Erect  a Per- 
fectly Straight  Wall 
Would  be  by  Means 
of  a Perfectly  Taut 
Wire,  or  Else  by 
Sighting  Thru  a 
Leveling  Telescope 
as  Shown  in  the 
Picture  Herewith, 


Fig.  5.  Where  Does 
a Cannon  Ball 
Weigh  the  Most? 
You  Might  Not 
Think  it,  but  it  is  a 
Fact  a 100  Pound 
Ball  (or  any  Other 
Body),  for  Example. 
Will  Weigh  the 
Most  at  the  Surface 
of  the  Earth — and 
Less  Than  That 
Amount  When 
Raised  Above  or 
Lowered  Below  the 
Earth’s  Surface. 


means!  The  truth  of  the  matter  is  that 
such  a wall  is  curved  and  actually  fol- 
lows the  curvature  of  the  earth.  The 
writer  remembers  hearing  this  point 
argued  many  times,  and  it  makes  an  in- 
teresting point  for  debate,  you  can  well 
believe. 

Illustration  3 demonstrates  that  a 
straight  wall  cannot  be  constructed  by 
leveling,  that  is  by  leveling  in  the 
ordinary  manner,  for  the  reason  that  the 
level  will  act  the  same  as  the  plumb 
bob,  and  it  simply  indicates  that  the 
bottom  of  the  level  is  at  right  angle 
to  a radial  line  pointing  to  the  center  of 
the  earth,  and  at  that  particular  point 
only.  As  soon  as  you  move  the  level 
to  a new  point,  even  if  only  a few  feet 
away,  and  providing  you  had  instru- 
ments sufficiently  accurate  to  measure 
the  difference,  you  would  find  that  the 
level  has  indicated  a tangential  point  on 
the  earth’s  surface  for  that  particular 
radial  line  only. 

It  has  been  computed  that  when 
(Continued  on  page  1330) 


the  walls  with  the  usual  plumb  line 
and  weight  or  bob,  it  is  not  possible 
for  either,  the  side  walls,  or  the  front 
and  rear  walls  to  be  parallel  to  each 
other  or  the  same  distance  apart  at  the 
top  and  bottom  except  from  inaccuracy 
of  construction. 

They  must  be  farther  apart  at  the  top 
than  at  the  bottom,  as  each  individual 
wall  will,  if  lined  up  with  a plumb  bob, 
be  on  a different  radial  line  from  the 
center  of  the  earth;  and  the  chord  of 
the  angle  subtended  between  two  radial 
lines  as  shown  in  the  drawing,  will  in- 
crease progressively  as  we  move  out- 
ward from  the  center  of  the  earth. 
Building  constructors,  architects  and 
engineers  are  familiar  with  this  fact  and 
ill  large  buildings  or  other  construc- 
tional operations,  this  fact  is  taken  into 
consideration.  It  has  been  computed 
that  for  a building  1,000  feet  long  and 
1,000  feet  high,  the  walls,  if  simply 
plumbed  with  a plumb  and  bob,  would 
be  one-half  inch  farther  apart  at  the 
top  than  at  the  base.  As  the  height 
increases,  so  does  the  difference  in  the 
chords  or  distance  between  top  and 
bottom  walls;  further,  as  the  distance 
between  the  two  walls  increases,  the  dif- 
ference of  chords  at  top  and  bottom  of 
the  walls  will  likewise  be  augmented. 

IS  A LEVEL  WALL  STRAIGHT? 

When  it  comes  to  building  long  con- 
crete walls,  dams  and  other  construc- 
tional projects  a mile  or  more  in  ex- 
tent, we  once  again  bump  unconsciously 


into  the  inexorable 
laws  of  Nature 
and  for  once  in 
our  lives  find  that 
a level  zoall  is  not 
straight,  by  any 


Fig.  7.  Which  is 
the  Best, — a Long 
or  Short  Hitch  in 
Pulling  a Given 
Load?  Figures 
“A”  and  "B” 
Show  that  When 
the  Traces  are 
Straight,  this 
Actually  Makes 
no  Difference; 
But  When  the 
Traces  are  on  a 
Slant  or  Angle,  a 
Greater  Pull  Un- 
der Certain  Con- 
ditions is  Rea- 
lized Owing  to 
the  Combination 
of  Vertical  and 
Horizon  tal 
Forces.  In  Fig- 
ure “D,”  for  Ex- 
ample, the  Driver 
Stands  a Better 
Chance  of  Haul- 
ing the  Wagon 
Out  of  the  Gulley 
with  a Short, 
Angular  Hitch 
Than  with  the 
Traces  Horizon- 
tal, Owing  to  the 
Upward  Force 
Brought  into 
Play  as  the  Re- 
solution of  Forces 
Diagrammed  at 
Figure  “C” 
Prove. 
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COMPARATIVE  SIZES  OF  MOLECULES 

Astarch  molecule 

A dye  molecule 


Hydrogen  Water 
atom  Molecule 


Contai  ns  a bout  25,000 
atoms,  One  of  the 
large  st  molecules  known; 


when  they  look  at  the  cloud  issuing  from 
the  mouth  of  a teakettle  or  the  exhaust  of 
a locomotive,  but  they  are  mistaken.  What 
they  see  is  the  vapor  which  has  condensed 
in  the  form  of  a fog  or  a cloud  of  small 
water  droplets,  but  steam  itself  is  invisible 
because  it  is  impossible  to  see  the  separate 
molecules  and  when  the  molecules  join  to- 
gether they  form  minute  drops  of  water, 
which  are  not  steam.  This  may  be  easily 
proved  by  looking  into  a teakettle  when  the 
water  is  boiling.  It  is  obviously  full  of 
steam,  but  there  is  nothing  visible.  If  a 
baseball  and  a molecule  of  steam  were  mag- 
nified until  the  baseball  was  as  large  as  the 
earth,  then  the  molecule  of  steam  would  be 
about  as  large  as  the  baseball  was  (see 
Fig.  4). 

Molecules  are  pretty  small  compared  with 
baseballs,  but  when  compared  with  elec- 
trons they  are  gigantic  indeed.  An  electron 
is  the  smallest  thing  known  and  it  has  been 
proved  that  all  atoms  contain  these  minute 
electrical  charges.  The  smallest  atom 
known  is  as  big  as  several  million  billion 
electrons,  so  after  all,  size  is  a relative 
matter  and  atoms  are  large  or  small  depend- 
ing on  what  we  compare  them  with. 

The  human  body  is  composed  of  number- 
less small  cells  (see  Fig.  5)  which  we  are 
accustomed  to  think  of  as  being  pretty 
small.  They  are  easily  visible  in  a micro- 
scope, however,  and  have  been  so  studied 
OW  big  are  molecules?  Nobody  of  light  and  no  contour  would  be  visible,  for  a long  time.  It  is  evident  they  are  com- 

has  ever  seen  one  and  yet  every-  However,  if  we  do  not  know  what  mole-  posed  of  thousands  of  molecules,  which 

body  talks  about  them.  All  matter  cules  look  like,  we  know  they  act  just  as  if  make  the  cell  a complex  organism  capable 

is  composed  of  them  but  molecules  they  are  round  balls,  and  when  a liquid  is  of  life  and  growth.  Hence  molecules  tho 

are  in  turn 


Fig.  5 — To  Gain  Some  Idea  of  the  Extremely  Minute  Size  of  the  Electron,  of  Which 
All  Matter  Is  Now  Supposed  to  Be  Constructed,  Imagine  a Powerful  Beam  of  Light 
Focust  on  to  a Spot  on  the  Human  Body  as  Big  as  a Pin- Head,  and  the  Reflected  Ray 
Then  Magnified  to  the  Size  of  the  Earth,  or  8,000  Miles  in  Diameter.  The  Whirling 
Electrons  Would  Then  Appear  Visible  to  the  Human  Eye  in  the  Manner  Shown  at 

the  Left. 


composed  o f atoms 
which  must  be  smaller 
still.  How  big  a 
molecule  is  depends 
on  the  atoms  of  which 
it  is  composed.  Of 
these  there  are  about 
ninety  different  kinds 
known  to  science  that 
comprise  the  elements 
from  which  all  other 
substances  are  built 
up. 

Radium  atoms  are 
among  the  heaviest 
known  and  hydrogen 
atoms  are  the  lightest. 
The  former  weighs 
two  hundred  and 
twenty-six  times  as 
much  as  the  latter, 
while  strange  as  it 


Fig.  2 — This  Diagram  Shows  in  a Ciear  Manner  the  Relative  Size,  Magnified  Thousands 
of  Times,  of  Course,  of  the  Hydrogen  Atom,  the  Water  Moiecuie,  a Dye  Molecule  and 
a Starch  Molecule — the  Latter  Containing  About  25,000  Atoms,  and  Being  One  of  the 
Largest  Molecules  Known  to  Science. 


small  are  not  to  be 
despised. 

It  is  really  never 
thought  of,  perhaps, 
by  the  average  person, 
that  his  very  body  is 
composed  of  millions 
upon  millions  of  tiny 
particles  of  live  mat- 
ter, which  the  scientist 
calls  electrons.  The 
electrons  form  atoms 
and  the  atoms  in  turn, 
molecules.  Some  idea 
of  the  extremely  mi- 
nute mass  of  the  elec- 
tron may  be  obtained 
from  the  fact  that  no- 
body has  yet  been  able 
to  see  an  electron 
thru  the  most  power- 
ful microscope,  .and 
probably  never  will. 


may  seem,  scientists  believe  radium  atoms  boiled  away  or  evaporates  they  fly  off  like  However,  science  has  ascertained  the  exact 
are  but  little  over  twice  as  large  as  those  miniature  rifle  balls,  forming  a vapor  or  size  of  the  electron  to  a very  high  degree. 


of  hydrogen.  Similarly,  an  atom  of  lead  is  steam, 
eight  times  heavier  than  an  atom  of  alumi-  Steam  is  another 
num,  altho  it  isjbut  little  larger  in  size,  while  familiar  substance 
an  atom  of  tin  is  a.bout  midway  between  the  with  which  every- 
two  as  shown  in  the  first  diagram.  body  is  acquainted 

Molecules,  on  the  other  hand,  vary  great- 
ly in  size  because  they" are  made  up  of  dif- 
ferent numbers  and  combinations  of  atoms,  rig.  3.  Enlarged  on  the 
A water  molecule  contains  two  hydrogen  same  scale  as  Fig.  2 
atoms  and  one  of  oxygen  as  indicated  by  *■>«''<'■  orange  would 
the  familiar  symboF  H-A  but  . it  is  little  r 

larger  than  a large  atom.  A single  starch 
molecule,  however,  contains  about  twenty- 
five  thousand  atoms  and  is  one  of  the 
largest  molecules  known  (see  Fig.  2). 

Just  what  an  atom  or  a molecule  looks  the  Atoms  and  Molecules 
like  no  one  knows  and  perhaps  no  one  will  2. 

ever  know,  for  they  are  too.  small  to  be  ii|i|i|||i|||||i|i|||||||||||||i 
visible  in  any  present  day  microscope.  It 

is  estimated  that  a thousand  or  perhaps  a but  which  nobody 
few  hundred  large  molecules  might  make  a has  ever  seen, 
visible  speck  in  an  ultra-microscope,  but  Most  people  think 
even  then  it  would  only  appear  as  a point  they  see  steam 


(Continued  on  page  1324.) 


Earth,  as  Shown  by  Our 
Artist  In  the  Accompa- 
nying illustration.  This 
Also  Emphasizes  the 
Great  Magnification  of 
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The  boy  in  our  illustration  seems  pleased 
with  the  idea  of  learning  to  dance  by  the 
aid  of  moving  pictures.  As  he  turns  the 
crank  and  looks  down  into  the  machine, 
he  sees  an  actual  demonstration  of  the 
latest  steps. 

The  idea  was  originated  by  Arthur  Mur- 
ray, a student  at  Georgia  Tech.  Some  time 
ago,  Forbes  Magazine  carried  an  article 
which  stated  that  Arthur  Alurray  has  the 
largest  dancing  class  in  the  world  and  earns 
$15,000  a year  while  going  to  college. 

As  the  crank  is  turned,  forty-two  small 
leaves  revolve  around  a barrel.  By  the 
rapid  succession  of  falling  leaves,  the  ac- 
tion of  a dancing  step  is  produced.  The 
machine  being  operated  by  hand,  the  learner 
can  turn  as  fast  as  he  pleases  and  stop  the 
movement  at  any  time.  By  looking  down 
into  the  machine  for  five  minutes,  the  step 
is  repeated  more  than  one  hundred  times. 

The  process  of  making  the  finished  pic- 
ture requires  some  study  as  the  little  ma- 
chine carries  but  42  views  and  the  action 
must  be  so  timed  and  the  step  so  arranged 
that  the  complete  dancing  step  is  photo- 
graphed in  exactly  the  same  number  of  in- 
dividual pictures.  The  42  photographs 
then  are  enlarged  on  paper  and  are  inked 
in  by  an  artist  who  prepares  them  for  the 
engraver,  who  in  turn,  makes  line-cuts. 
The  printer  does  the  rest. 


Carry  Electric 


ILi^'Ihit^ 


The  Latest  Thing  in  Hunting  Novelties  is 
an  Electric  Light  Attached  to  a Collar,  for 
Your  Dog  Which  Becomes  Extremely 
Valuable  to  His  “Canine-Ship”  When 
Trailing  Game  Into  Dark  Holes,  Giving  the 
Dog  the  Advantage  of  Preparing  for  His 
Defense  and  Attacking  the  Game  Agress- 
ively. 


OiCi 


In  all  the  European  countries,  particular- 
ly Portugal,  hunting  has  been  one  of  the 
most  well  famed  sports. 

However,  it  has  heretofore  been  an  ex- 
tremely difficult  and  dangerous  task  for  the 
hunting  dog,  following  the  scent  of  the  fox 
or  badger,  to  hunt  the  pursued  game  out 
of  their  burrows;  this  difficulty  being  due 
to  the  fact  that  the  intense  darkness  en- 
countered within  the  long,  narrow  bur- 
rows rendered  the  dog  almost  helpless. 

But  now,  it  has  come  to  pass,  that  for 
the  purpose  of  assisting  the  dog  in  his 
chase  for  the  game,  he  is  provided  with 
a collar  to  which  is  attached  an  electric 
lamp.  In  a pocket  of  this  collar  there  is 
placed  a flashlight  battery  which  supplies  the 
necessary  current  for  lighting  the  bulb. 

With  this  electric  lamp  which  casts  a 
beam  of  light  a few  feet  ahead,  it  becomes 
an  easy  matter  for  the  dog  to  work  his 
way  into  the  holes  bored  by  the  fox  or 
badger. 


Uimlqjme  TRuiriller  for  Ammsemeimt  Far  His 

One  of  the  latest  thrillers  for  places  of  cable  at  a fairly  - high  rate  of  speed.  In 
amusement,  is  the  new  self-stabilizing  other  words,  it  performs  practically  all  the 
“paraplane” — invented  by  R.  R.  Reed  of  regular  maneuvers  of  the  real  airplane. 
Oakland,  Cal.  In  the  accompanying  photo- 
graph is  shown  this  new  paraplane  with  its 
cockpit  loaded  with  happy  kiddies,  flying 
without  a pilot.  It  is  controlled  entirely 
from  the  ground,  a man  operating  a switch 
arrangement  for  the  propulsion  of  the  plane 
carrying  its  precious  load  of  children.  A 
fifty  horse-power  electric  motor  furnishes 
the  necessary  power  which  is  transmitted 
thru  a system  of  cables. 

This  new  amusement  feature  provides  for 
the  public,  a real  flight  in  the  air  in  a real 
airplane,  at  a price  which  all  can  afford 
to  pay. 

What  other  amusement  except  a ride  in 
the  paraplane,  could  offer  so  much  pleasure 
and  thrill  to  the  kiddies?  It  affords  a de- 
lightful little  trip,  and  is  sure  to  please  all 
after  but  one  ride.  The  plane  guided  by 
cables,  rises  gradually  to  a predetermined 
height,  and  thence  proceeds  along  a taut 


A Captive  Airplane 
is  the  Latest  Novelty 
for  Providing  Amuse- 
ment. The  Airplane  Flies 
Just  Like  a Real  One  and  is  Controlled 
from  the  Ground  by  a System  of  Cables. 
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Peculiar  Beetle  L©c@inni©ti©iii 


Photo  Showing  Beetle  in  Flight  With  This  Photo  Shows  a Ground  How  a Beetle  Walks:  Legs  Surface  Swimming  Beetle  Enlarged  4 

Legs  Depending  and  Wings  Extended  Beetle  in  the  Act  of  Walking.  1,  2 and  3 Move  Forward,  Times.  The  Double-Eye  Permits  of 

from  Their  Coverings.  Then  Legs  4,  5 and  6.  Vision  Above  and  Below. 


fT  is  common  knowledge  that  the  things 
seen  every  day  are  not  observed.  One 
of  the  most  common  things  in  nature  is 
the  insect.  Beetles  are  found  everywhere. 
They  are  seen  flying  or  else  one  can  find 
them  sitting  on  one  and  the  same  particular 
spot  without  motion,  apparently  lifeless. 
But  if  slightly  disturbed  the  antennae  will 
be  seen  to  twdtch  and  vibrate  and  if  now 
closely  observed  one  can  see  some  insects 
inflate  their  body  with  air,  spread  their 
wing  covers,  and  lift  their  membranous 
wings.  All  this  goes  on  slowly,  deliber- 
ately, but  suddenly,  with  a whir,  the  insect 
is  off  on  its  flight.  The  peculiar  thing  about 
the  flight  of  some  beetles  is,  that  the  hard 
chitinous  wing  covers  which  are  a protec- 
tion to  the  delicate  folded  wings,  are  not 
used  for  propulsion  in  their  flight.  In  some 
they  are  replaced  on  the  back  while  flying, 
while  in  others  they  remain  extended  and 
act  as  gliders.  Here  the  hind  wings  are 
used  for  flight  and  describe  a figure  eight 


while  in  motion.  Under  these  circumstances 
the  legs  of  the  insect  hang  loosely  downward. 

Other  beetles,  the  diving  beetles,  have  the 
power  of  flight  and  also  the  power  of  div- 
ing under  the  w'ater.  When  diving,  these 
beetles  collect  a bubble  of  air  on  the  under 
side  of  their  abdomen  and,  with  a swimming 
motion  of  their  hind  legs,  and  a pulling 
motion  of  their  front  legs,  they  glide  under 
the  surface  of  the  water.  Their  hind  legs 
are  especially  adapted  for  this  purpose  and 
are  enlarged  by  the  addition  of  hairs  which 
give  them  a larger  thrusting  power  under 
water.  They  use  the  bubble  of  air  attacht 
to  their  abdomen  for  breathing  and  when 
they  have  exhausted  it,  they  come  to  the 
top  for  a second  and  dive  down  again. 

The  common  whirligig  is  another  aquatic 
beetle.  It  is  the  ship  of  the  ponds,  a mighty 
racer,  darting  hither  and  thither  upon  the 
surface  so  quickly  that  the  eye  can  hardly 
follow  the  individual.  One  would  almost 
believe  that  their  motion  was  more  of  a 


gliding  on  a polisht  mirror  than  a swim- 
ming. The  eyes  of  these  beetles  are  pecul- 
iar, each  being  divided  in  half  so  that  they 
have  four  eyes.  The  lower  half  of  each 
eye  remains  under  the  surface  of  the  water 
as  the  beetle  glides  about  on  the  surface, 
therefore  it  can  see  under  water.  The  other 
half  remains  out  of  the  water  and  with 
it  it  can  see  into  the  distance. 

Still  another  beetle  is  the  ground  beetle. 
These  walk  on  the  ground,  and,  in  some 
species  the  wings  are  so  rudimentary  that 
they  are  never  used  for  flight.  Altho  some 
of  these  insects  are  especially  quick  on 
their  legs,  their  method  of  walking  is  pecu- 
liar. First  they  move  their  right  leg  for- 
ward, then  their  middle  left  leg,  and  finally 
their  right  hind  leg.  While  their  right 
hind  leg  is  moving  forward  their  left  front 
leg  also  begins  to  move  forward  followed  by 
their  right  middle  leg  and  their  left  hind 
leg.  When  walking  or  running  their  mo- 
tion is  not  jerky,  but  smooth  and  con- 
tinuous.— Dr.  E.  Bade. 


The  Intelligence  of  Rats 


Rats  are  well  known  to  be  highly  in- 
telligent animals,  altho  to  the  one  un- 
familiar with  their  customs  this  may 
seem  due  to  their  wariness  in  regard  to 
traps  and  their  boldness  and  courage  in 
combat.  Besides  these  traits,  many  others 
have  been  noted.  Stories  are  told  of  ship 
rats  that  while  gnawing  thru  the  wood- 
work of  a ship  always  stop  before  they 
completely  perforate  the  side. 

The  manner  in  which  they  transport  eggs 
to  their  burrows  is  most  surprising.  Rod-, 
well,  in  his  book,  “The  Rat,”  gives  a case 
in  which  a number  of  eggs  were  carried 
from  the  top  of  a house  to  the  bottom  by 
two  rats  devoting  themselves  to  each  egg, 
and  alternately  passing  it  down  to  each 
other  at  every  step  of  the  staircase.  Rats 
will  not  only  convey  eggs  from  the  top  of 
the  house  to  the  bottom,  but  also  from  bot- 
tom to  top.  The  male  rat  places  himself 
on  his  fore  paws,  with  his  head  downward, 
and  raising  up  his  hind  legs  and  catching 


the  egg  between  them  pushes 
it  up  to  the  female,  who 
stands  on  the  step  above,  and 
secures  it  with  her  fore  paws 
till  he  jumps  up  to  her,  and 
this  process  is  repeated  from 
step  to  step  till  the  top  is 
reached. 

A writer  in  The  Quarterly 
Review  describes  an  instance 
aboard  ship  wherein  eggs  were 
continually  being  stolen  from 

the  storeroom.  Having  laid  in  a fresh  stock  of  eggs,  the 
Captain  sat  down  in  a location  that  commanded  a view  of  the 
eggs  and  waited.  Before  long,  to  his  great  astonishment,  he 
saw  a number  of  rats  approach,  form  a line  from  his  egg 
baskets  to  their  hole  and  hand  the  eggs  from  one  to  another 
in  their  fore  paws. 

To  many  people,  their  long,  narrow  tails  may  seem  of  no  use, 
but  they  have  proved  very  valuable  in  procuring  food.  Rats 
have  been  known  to  help  themselves  to  oil  by  holding  on  to 
some  convenient  support  by  the  side  of  the  bottle  and  then 
dipping  their  tails  into  the  oil  and  thus  extracting  it. 
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We  Have  Often  Entertained  an  Idea  in  Our  Minds  of  a “Perfect”  Automobile  Which  Can  Be  Changed  by  Pushing  a Button  or  Two  into  Almost  Any 
Type  of  Car  We  Might  Happen  to  Desire — a Fully  Closed  Car  for  Rainy  or  Cold  Weather;  a Semi-Closed  Car  for  the  Spring  and  Fall  and  an  Open 
Car  for  Summer  Motoring.  Mr.  John  J.  McGuire  Has  Beat  Us  to  It,  However,  and  the  Accompanying  Photographs  Show  But  Two  of  the  Many 
Possibilities  Available  to  the  Owner  of  a Car  Constructed  Along  the  Lines  of  His  Design.  He  Even  Has  a Folding  Bed  as  Shown  at  the  Left,  While 
Some  of  the  Other  Possibilities  Are  Shown  in  the  Miniature  Machines  at  the  Top  of  the  Photographs. 


JOHN  J.  McGUIRE  is  the  inventor  of  a 
convertible  type  of  body  that  is  the  limit 
of  versatility ; for  less  than  a minute  is 
required  to  change  it  to  a limousine,  an 
open  touring  car  with  victoria  top,  a 
coupe,  and  an  open  runabout. 

In  addition  to  this,  a hinge  on  the  back 
of  the  front  seat  can  be  let  down  and  with 
the  front  and  rear  seats  forms  a snug  bed. 
Its  owner  when  touring  need  never  worry 
about  a shortage  of  hotel  accommodations 
for  he  carries  with  him  quite  comfortable 
sleeping  quarters. 

Mr.  McGuire  is  in  business  in  New  York 
City  and  the  evolution  of  his  idea  arose 
from  the  apparent  necessity  of  keeping  two 


automobiles,  one  as  a family  touring  car 
and  one  to  get  him  and  his  brother,  Mr. 
Bernard  McGuire,  back  and  forth  from 
their  place  of  business.  He  began  to  ask 
himself  why  it  would  not  be  possible  to 
combine  the  two  uses  by  having  a body 
which  would  serve  his  business  require- 
ments and  yet  be  available  on  occasions  for 
family  use  also.  His  present  design  is  the 
result  of  about  two  years  of  planning  and 
work  along  this  line. 

Mr.  McGuire  is  a practical  coach  builder 
by  occupation,  having  learned  his  trade 
thirty-five  years  ago  in  the  town  of  Long- 
ford, Ireland,  in  the  days  when  coach 
building  was  an  art,  requiring  the  most 
careful  and  skilled  hand-work.  His  present 


model  naturally  enough  reflects  the  influ- 
ence of  the  custom  coach  builder. 

In  this  connection  it  is  worthy  of  note 
that  the  construction  of  the  windows  com- 
prises a separate  and  entirely  new  invention 
and  differs  from  the  type  now  in  use  in  that 
the  windows  cannot  be  opened  from  the 
outside. 

Mr.  McGuire’s  car,  which  is  mounted  on 
a Ford  chassis,  took  about  eighteen  months 
to  complete  from  the  day  the  first  plans 
were  drawn,  being  done  in  spare  moments. 

Mr.  McGuire  points  out  that  no  rack 
for  spare  tires  is  necessary,  as  they  may  be 
kept  concealed  under  the  rear  seat,  locked 
and  secure  from  theft.  He  claims  that  his 
invention  may  be  used  on  any  chassis. 


The  accompany- 
ing two  photo- 
graphs show  in- 
teresting views  of  the 
famous“Robbins  Reef” 
Lighthouse  and  the 
powerful  glass  lenses 
which  throw  the  giant 
pencils  of  light  thru 
the  inky  blackness  of 
night.  The  life  of  a 
lighthouse  keeper  or 
his  family,  if  he  hap- 
pens to  be  a married 
man,  is  one  of  the 
lonesomest  in  the 
world,  as  sufficient 
food  and  fuel  supplies 
( are  usually  kept  on 
I hand  to  last  a month 
or  so.  Most  of  the 
big  lighthouses  thru- 
out  the  world  to- 
day are  illuminated 
by  powerful  electric 
lamps,  either  of  the 
arc  or  incandescent 
type.  Some  of  the 
lighthouse  electric 
lighting  plants  com- 
prise a gasoline  or 
other  engine  driving 
I a dynamo  and  this  is 
operated  thru  the 
night  when  the  lamps 
are  in  use,  the  current 
being  taken  directly 
from  the  dynamo. 


The  Famous  “Robbins  Reef’*  Light- 
house at  Right.  The  Small  Boat,  by 
Means  of  Which  the  Lighthouse 
Keeper  and  His  Crew  Visit  the  Main- 
land, Is  Shown  Hanging  from  Its 
Davits.  The  Life  of  a Lighthouse 
Keeper  Is  a Lonesome  One  as  It  Fre- 
quently Occurs  That  They  Do  Not 
Visit  the  Mainland  for  Perhaps  One  to 
Three  Months  or  More. 


Photo  at  Left  Shows  the  Fresnel 
Lenses  Thru  Which  Are  Flashed  the 
Powerful  Electric  Searchlight 
Beams  from  the  “Robbins 
Reef’*  Lighthouse  to  Aid 
Marines  in  Guiding  Their 
Ships  Around  the  Reef. 
Some  Lighthouse 
Lamps  Are 
Operated  with 
Acetylene  Gas, 
But  Most  of 
Them  AreElec- 
trically  Oper- 
a t e d at  the 
Present  Time. 


There  are  lighthouses 
having  more  elabo- 
rate electric  plants 
equipt  with  a storage 
battery  which  can  be 
charged  one  or  more 
times  a week  as  the 
occasion  may  require, 
and  the  lamps  then 
derive  their  current 
from  the  storage  bat- 
tery at  night,  the  en- 
gine and  dynamo 
being  operated  during 
the  daylight  hours  to 
charge  the  battery. 
Those  who  live  near 
seaports  and  have 
ever  seen  lighthouses 
in  action  at  night 
have  probably  noted 
the  different  ways  in 
which  the  light  beams 
are  used  to  signal 
which  particular  light- 
house one  is  looking 
at.  There  are  several 
novel  ways  in  which 
these  code  signals  are 
arranged.  Sometimes 
the  light  swings 
around  in  a complete 
circle,  while  in  other 
cases  it  only  shows 
its  flashes  in  an  angle 
or  half  circle,  when 
it  is  situated  on  the 
shore  of  a harbor. 
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In  the  Above  Illustration  Are  Shown  the  Principal 
Space  Flying  Machines  That  Have  Been  Suggested 
So  Far.  Four  Different  Machines,  All  Operating  On 
Different  Principles  Are  Shown.  Train’s  Flying 
Ring  Is  Operated  by  Atomic  Energy,  Using  a Ray 
of  Helium  to  Produce  a Reaction  Against  the  Ether. 
The  Goddard  Moon  Rocket  Is  Propelled  ^y  Means 
of  Explosive  Charges  Which  Kick  the  Rocket  For- 
ward Due  to  Pure  Reaction.  The  Gernsback  Space 
Flyer  Operates  by  Annulling  Gravitation  by  Means 
of  an  Electric  Wire  System.  The  Jules  Verne  Moon 
Projectile  Is  Simply  a Projectile  Fired  From  a 
Tremendously  Large  Cannon,  Its  Initial  Speed 
Being  Sufficiently  Large  to  Overcome  the  Earth’s 
Gravitation. 


By  H. 


TWENTY-FIVE  years  ago  mechani- 
cal flight  was  discussed  seriously 
liy  scientists  all  over  the  world. 
Many  scientists  of  great  authority 
demonstrated  mathematically  that 
it  was  absolutely  impossible  for  a man  to 
fly  a machine  heavier  than  air.  Eminent 
men  of  science  sustained  this  view.  Not- 
withstanding all  this,  we  are  flying  today 


at  will  and  we  are  building  airplanes  t..at 
can  rise  thousands  of  feet  aloft  and  trans- 
port one  hundred  people  over  great  dis- 
tances. As  usual  our  scientists  were  not 
correct  as  to  what  can  or  cannot  be  done. 

The  next  step  will  be  flying  not  only  in 
the  atmosphere,  but  flying  in  space  where 
there  is  nothing  to  sustain  a machine  and 
where  propellers  and  planes  are  no  longer 
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of  use,  because  where  there  is  no  air  there 
can  be  no  mechanical  flight  as  we  know  it 
today. 

The  full  thickness  of  the  earth’s  atmos- 
phere is  roughly  speaking  about  500  miles. 
This  takes  in  the  densest  layer  from  the 
earth’s  surface  to  the  outer  space  where 
there  is  an  absolute  vacuum,  but  our  atmos- 
phere proper  is  probably  not  thicker  than 


JULES  VERNPS  MOOi 
■■ppn.iFr.TiLE— I 


ITHE  GODDARD 


rELECTRlCWlRE* 
SYSTEM  TO  ANNUL 
lGRA\mAll0N*i 


[WATER  CUSHIONB 
ITO  ABSORB  shock! 


[STEEL  LANDING 

SBBELTJHri 


9Q0  FEET  CANNON! 

Mill  nil  I I HIM 


lELECTRIC] 

tCQRQNAI 


[CANNON  FIRING 
■PROJECTILEil 


30  miles.  After  this  distance  the  rarifica- 
tion  becomes  extreme.  All  of  this,  however, 
should  not  deter  us  from  attempting  to  fly 
in  space.  To  those  who  say  it  is  impossible 
for  a body  to  float  in  space  and  in  vacuum, 
let  them  look  at  the  moon  or  at  any  of  the 
stellar  bodies,  and  he  will  find  that  these 
bodies  indeed  float  very  nicely  without  any 
support  whatsoever.  This  is,  of  course, 
due  to  universal  gravitation,  but  for  the 
moment  this  need  not  concern  us. 

How  then  can  we  fly  in  space?  There  are 
several  vital  points  that  must  be  considered. 
The  main  point  is  the  earth’s  gravitation 
that  holds  all  bodies  chained  to  it.  Take  a 
balloon  for  instance.  As  soon  as  the  gas 
gives  out,  the  balloon  must  come  down  due 


to  the  earth’s  gravitation;  the  same  thing 
is  true  of  an  airplane  which  falls  or  must 
glide  down  as  soon  as  the  propeller  Stops. 
If  directional  flight  at  will  in  space  ever 
becomes  assured,  it  will  be  absolutely  neces- 
sary that  we  first  master  gravitation,  or 
otherwise  annul  its  effects  in  some  way. 
Just  how  this  can  be  accomplisht  we  of 
course  do  not  know  exactly  today,  altho 
there  have  been  several  attempts  made  to 
conquer  the  baffling  forces  that  hold  all 
objects  to  the  earth. 

The  writer  has  stated  many  times  in  his 
past  writings  that  gravitation  is  conceded 
to  be  an  electrical  effect  today.  If  this  is 
so,  then  sooner  or  later  we  will  find  a way 
to  counteract  gravitational  force  by  electri- 


cal reaction,  and  when  this  happens,  it  will 
be  a simple  thing  for  us  to  build  a machine 
that  by  means  of  electricity  overcomes 
gravitation  in  a similar  manner  to  a railroad 
engine  overcoming  friction  by  furnishing 
enough  power  to  dispose  of  the  latter.  This 
is  what  makes  a train  move. 

One  of  the  earliest  and  now  historical 
methods  proposed  for  a machine  to  travel 
into  space  was  the  well-known  moon  pro- 
jectile invented  by  the  fertile  brain  of  Jules 
Verne.  He  imagined  a huge  cannon  sunk 
900  feet  into  the  earth.  It  required  400,000 
pounds  of  gun  cotton  to  fire  the  20,000  lb. 
aluminum  projectile  which  contained  three 
travelers.  The  details  of  this  invention 
were  described  in  his  well-known  book 
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In  the  Above  Illustration  Are  Shown  the  Principal 
Space  Flying  Machines  That  Have  Been  Suggested 
So  Far.  Four  Different  Machines.  All  Operating  On 
Different  Principles  Are  Shown.  Train's  Fljnng 
Ring  Is  Operated  by  Atomic  Energy,  Using  a Ray 
of  Helium  to  Produce  a Reaction  Against  the  Ether. 
The  Goddard  Moon  Rocket  Is  Propelled  l?y  Means 
of  Explosive  Charges  Which  Kick  the  Rocket  For- 
ward Due  to  Pure  Reaction.  The  Gernsback  Space 
Flyer  Operates  by  Annulling  Gravitation  by  Means 
of  an  Electric  Wire  System.  The  Jules  Verne  Moon 
I^ojectile  Is  Simply  a Projectile  Fired  From  a 
Tremendously  Large  Cannon.  Its  Initial 
Being  Sufficiently  Large  to  Overcome  the  Earths 
Gravitation. 


By  H.  GERNSBACK 


TWENTY-FIVE  years  ago  mechani- 
cal flight  was  discussed  seriously 
by  scientists  all  over  the  world. 
Many  scientists  of  great  authority 
demonstrated  mathematically  that 
it  was  absolutely  impossible  for  a man  to 
fly  a machine  heavier  than  air.  Eminent 
men  of  science  sustained  this  view.  Not- 
withstanding all  this,  we  are  flying  today 


at  will  and  we  are  building  airplanes  t.,at 
can  rise  thousands  of  feet  aloft  and  trans- 
port one  hundred  people  over  great  dis- 
tances. As  usual  our  scientists  were  not 
correct  as  to  what  can  or  cannot  be  done. 

The  next  step  will  be  flying  not  only  in 
the  atmosphere,  but  flying  in  space  where 
there  is  nothing  to  sustain  a machine  and 
where  propellers  and  planes  are  no-  longer 
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of  use,  because  where  there  is  no  air  there 
can  be  no  mechanical  flight  as  we  know  it 
today. 

The  full  thickness  of  the  earth's  atmos- 
phere is  roughly  speaking  about  500  milM- 
This  takes  in  the  densest  layer  from  the 
earth's  surface  to  the  outer  space  where 
there  is  an  absolute  vacuum,  but  our  attros- 
phere  proper  is  probably  not  thicker  than 
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miles.  After  this  distance  the  rarifica- 
tjon  becomes  extreme.  All  of  this,  however,- 
should  not  deter  us  from  attempting  to  fly 
in  space.  To  those  who  say  it  is  impossible 
I » to  float  in  space  and  in  vacuum, 

^t  them  look  at  the  moon  or  at  any  of  the 
stellar  bodies,  and  he  will  find  that  these 
JOdies  indeed  float  very  nicely  without  any 
support  whatsoever.  This  is,  of  course, 
ue  to  universal  gravitation,  but  for  the 
nit^ent  this  need  not  concern  us. 

How  then  can  we  fly  in  space?  There  are 
veral  vital  points  that  must  be  considered. 
..  point  is  the  earth's  gravitation 

at  holds  all  bodies  chained  to  it.  Take  a 
a loon  for  instance.  As  soon  as  the  gas 
gives  out,  the  balloon  must  come  down  due 


to  the  earth’s  gravitation:  the  same  thing 
is  true  of  an  airplane  which  falls  or  must 
glide  down  as  soon  as  the  propeller  Stops. 
If  directional  flight  at  will  in  space  ever 
becomes  assured,  it  will  be  absolutely  neces- 
sary that  we  first  master  gravitation,  or 
otherwise  annul  its  effects  in  some  way. 
Just  how  this  can  be  accomplisht  we  of 
course  do  not  know  exactly  today,  altho 
there  have  been  several  attempts  made  to 
conquer  the  baffling  forces  that  hold  all 
objects  to  the  earth. 

The  writer  has  stated  many  times  in  his 
past  writings  that  gravitation  is  conceded 
to  be  an  electrical  effect  today.  If  this  is 
so,  then  sooner  or  later  we  will  find  a wa> 
to  counteract  gravitational  force  by  electri- 


cal reaction,  and  when  this  happens,  it  w’ill 
be  a simple  thing  for  us  to  build  a machine 
that  by  means  of  electricity  overcomes 
gravitation  in  a similar  manner  to  a railroad 
engine  overcoming  friction  by  furnishing 
enough  power  to  dispose  of  the  latter.  This 
is  what  makes  a train  move. 

One  of  the  earliest  and  now  historical 
methods  proposed  for  a machine  to  travel 
into  space  was  the  well-known  moon  pro- 
jectile invented  by  the  fertile  brain  of  Jules 
Verne.  He  imagined  a huge  cannon  sunk 
900  feet  into  the  earth.  It  required  400,000 
pounds  of  gun  cotton  to  fire  the  20,000  lb. 
aluminum  projectile  which  contained  three 
travelers.  The  details  of  this  invention 
were  described  in  his  well-known  book 
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“From  the  Earth  to  the  Moon.”  Scienti- 
fically this  idea  is  absolutely  sound,  and  if 
we  actually  would  build  a cannon  as  imag- 
ined by  Jules  Verne,  and  firing  a projectile 
such  as  he  described,  the  initial  force  given 
the  projectile  would  be  sufficient  to  over- 
come the  gravitational  pull  of  the  earth 
and  the  projectile  would  leave  the  earth 
never  to  return. 

This  is  a condition 
fully  realized  by  all 
artillerists.  Given 
a cannon  which  fires 
a projectile  whose 
initial  speed  is  12,- 
000  yards  a second, 
this  projectile  will 
fly  out  into  space 
never  to  return . The 
passengers  prob- 
ably would  not  sur- 
vive the  shock,  but 
that  need  not  con- 
cern us  here.  Of 
course  this  idea  was 
purely  fanciful,  and 
the  great  trouble 
with  it  is  that  there 
is  no  means  of  “navi- 
gating” such  a pro- 
jectile. Once  out 
in  space  it  becomes 
subject  to  various 
gravitational  ef- 
fects. If  it  came 
within  the  direct 
influence  of  the 
moon,  for  instance, 
it  would  be  drawn 
toward  the  surface 
where  it  would  be 
smashed  to  pieces 
in  an  instant.  If, 
on  the  other  hand, 
it  would  not  come 
under  the  direct 
influence  of  a stel- 
lar body,  it  would 
roam  around  the 
universe  for  all  time 
until  finally  struck 
by  meteors  or  some 
other  body. 

In  1915  the  writ- 
er publisht  in  the 
June  issue  of  the 
“Electrical  Ex- 
perimenter” a 
machine  to  fly  in 
space  and  he  gave 
it  the  name  of 
“Space  Flyer,”  un- 
der which  name 
machines  of  this 
kind  have  now  be- 
come known.  The 
writer’s  idea  was  to 
use  a sphere  some 
75  feet  in  diameter 
which  contained  all 
the  different  machi- 
nery and  apparatus 
to  navigate  and  op- 
erate the  flyer.  The 
underlying  idea  was 
to  have  the  whole 
exterior  of  the  ma- 
chine criss-crost 
with  an  electric  wire 
system,  similar  to 
a radio  station.  These  wires  radiate  over 
the  surface  of  the  machine  from  the  two 
“poles”;  the  wires  are  insulated  from  the 
metallic  shell  of  the  flyer.  The  proposal 
was  to  use  an  electric  current  of  a peculiar 
wave  action,  which  was  to  annul  gravita- 
tion electrically.  The  machine  was  steered 
very  simply  by  switching  in  or  out  various 
sections  of  the  wire  system.  For  instance, 
if  the  machine  was  to  leave  the  ground  all 
that  was  necessary  was  to  switch  on  the 
wires  facing  the  ground,  while  the  part 
pointing  towards  the  sky  was  not  to  be 
electrified.  A reaction  would  immediately 


the  ring.  The  direction  of  the  machine 
was  of  course  controlled  by  this  ray.  The 
flying  ring  also  could  be  steered  sideways 
by  rneans  of  gyroscopes  contained  in  the 
interior.  This  idea  is  perfectly  feasible  if 
we  ever  can  make  use  of  atomic  energy. 

The  latest  newcomer  in  space  flying  ma- 
chines is  Dr.  Goddard  with  his  now  famous 
moon  rocket.  VVe 
have  already  de- 
scribed Dr.  God- 
dard’s rocket  in  our 
Feb.  1920  issue  of 
the  “Electrical 
Experi  menter,” 
where  the  detailed 
description  of  the 
principles  can  be 
found.  Dr.  God- 
dard’s idea  is  sound 
and  there  is  no 
question  that  it  is 
possible  to  send 
such  a rocket  out 
into  space.  If  we 
take  the  experimen- 
tal rocket  of  Dr. 
Goddard  and  mag- 
nify it  so  that  it 
can  carry  a number 
of  people  we  will 
get  a machine  simi- 
lar to  the  one  shown 
in  our  illustration. 

The  Goddard 
rocket  operates  by 
explosive  charges 
which  emerge  from 
the  end  of  the  rock- 
et and  the  pro- 
pulsion is  accom- 
plisht  merely  by 
reaction.  It  makes 
no  difference 
whether  these  ex- 
plosive charges  oc- 
cur in  the  atmos- 
phere or  in  free 
space;  the  action 
is  always  the  same. 
As  a matter  of  fact, 
in  free  space  and 
in  a vacuum  the 
kicking  reaction  of 
the  explosive  char- 
ges will  propel  suck 
a machine  muck 
faster  than  thru 
an  atmosphere 
where  the  air  re- 
sistance tends  to 
retard  it.  Not  only 
this,  but  once  the 
rocket  leaves  the 
gravitational  influ- 
ence of  the  earth, 
a much  smaller 
explosive  charge 
will  propel  the 
rocket  at  prodigious 
speed. 

The  matter  of 
steering  such  a rock- 
et is  not  a simple 
one  and  must  be 
worked  out  very 
carefully.  It  would 
be  necessary  to 
have  outlets  for  the 
explosive  charges 
directed  away  from  the  machine  at  right 
angles,  preferably  at  the  lower  end  and  at 
the  bow  of  the  machine.  These  explosive 
charges  would  be  imperative  whenever  it 
became  necessary  to  steer  the  machine  to 
the  right  or  to  the  left,  to  turn  it  about,  or 
for  landing  purposes.  It  would  not  be  a 
simple  task  to  control  such  a machine  by 
means  of  these  charges,  and  it  would  be  a 
ticklish  business  for  instance  to  affect  a 
smooth  landing  upon  the  surface  of  the 
moon.  While  of  course  it  is  not  impossible 
to  accomplish  this,  the  matter  of  firing  the 
(Continued  on  Page  1355) 


set  in  and  the  machine  would  naturally  rise 
as  there  was  no  gravitation  to  hold  it  back. 
If  the  machine  approached  the  moon  or  a 
planet,  the  same  electric  current  was  brought 
into  play  again,  and  the  retarding  motion 
set  up  so  that  the  flyer  would  not  smash 
itself  against  the  face  of  the  heavenly  body. 
There  was  a steel  landing  belt  provided  on 


(si)  Photos  Courtesy  Br^ty  Studios 

“All  Aboard  for  the  Moon” — May  Not  Sound  So  Strange  to  Our  Ears,  Fifty  Years  Hence. 
Perhaps  Even  Sooner  the  Goddard  Rocket  Will  Have  Been  Perfected  and  Made  Safe  Enough 
to  Carry  Passengers  Across  the  Intervening  Chasm  of  Interstellar  Space  to  Our  Neighbor  the 
Moon.  The  Interior  Arrangement  of  the  Passenger-Carrying  Rocket  Is  Here  Illustrated. 

which  the  machine  was  to  roll  upon  landing. 

This  was  necessary  otherwise  the  wire 
systenr  would  be  destroyed. 

Another  idea  is  shown  in  Arthur  Train's 
“Flying  Ring”  publisht  in  1917  in  his  book 
“The  Man  Who  Rocked  the  Earth.”  This 
also  was  a fanciful  machine  and  was  pro- 
pelled by  atomic  energy.  The  flying  ring 
had  a sort  of  tripod  mounted  upon  it  and 
at  the  top  there  was  a uranium  power  gene- 
rator which  gave  forth  a disintegration 
ray  of  great  power.  This  ray  striking  either 
the  earth,  atmosphere  or  the  ether  in  space 
would  naturally  set  up  a reaction,  lifting 


FIRST  PRIZE  $25.00. 

“A  REMEDY  FOR  DIRTY  SPARK 
PLUGS.” 


On  some  of  the  older  models  of  cars 
great  trouble  is  often  experienced  due  to 
the  continuous  fouling  of  the  spark  plugs. 


Improving  Operation  of  Engine  When  Spark 
Plugs  Foul  and  Oil  Up  Badly  by  the  Simple 
Expedient  of  Placing  the  Plugs  in  Male-Female 
Elbows.  These  Can  Be  Purchased  At  Any 
Plumbing  Shop. 


I $50.00  IN  PRIZES  I 

I Paid  for  “Motor  Hints.”  | 

I Most  of  our  readers  have  a car  of  their  | 
I own,  and  any  number  of  them  have  made  I 
I certain  improvements  on  that  car.  We  | 
I want  to  know  about  these  improvements.  | 
I What  we  want  are  PRACTICAL  ideas,  | 
I not  freak  stunts.  The  idea  should  be  | 
.=  simple  enough,  so  that  anyone  handy  with  | 
I tools  can  duplicate  it.  Note  that  the  idea  | 
E does  not  necessarily  have  to  be  electrical  | 
I in  any  way.  | 

I We  would  like  to  have  a photograph  of  | 
i the  stunt  showing  that  it  was  actually  | 
I tried,  but  this  is  not  absolutely  necessary  | 
I to  win  a prize.  A simple  sketch  will  do  | 
I showing  the  essential  parts,  etc.  | 

I We  will  pay  the  following  prizes  each  | 
I month : | 


I FIRST  PRIZE. $25.00  = 

= SECOND  PRIZE 15.00  I 

i THIRD  PRIZE 10.00  I 


I All  other  accepted  articles,  which  win  = 
I no  prizes,  will  be  paid  for  at  the  rate  of  | 
I $2.00.  Articles  submitted  should  not  be  | 
I long  ones.  About  one  hundred  to  two  | 
I hundred  words  will  suffice.  Address  all  | 
I manuscripts  to  Editor,  “Motor  Hints,”  | 
= care  of  this  publication.  | 

SECOND  PRIZE  $15.00. 
INDEX  ROAD  GUIDE  AND  MAP 
HOLDER. 

The  accompanying  photo  and  diagram 
show  my  index  road  guide  and  map  holder 
as  applied  to  my  “flivver,”  and  on  which 
I am  endeavoring  to  obtain  a patent.  This 
device  brackets  to  dash  or  steering  column 
or  may  be  read  from  the  hand. 


THIRD  PRIZE  $10.00. 

MIRROR  SERVES  AS  “TROUBLE 
LAMP.” 

I wish  to  enter  your  “Motor  Hints” 
contest  and  I enclose  sketch  showing  the 
way  I have  repaired  my  car  at  night  on  the 
road,  with  a mirror  to  reflect  the  beam 
from  the  headlight  under  the  car.  By 
turning  the  headlight  to  one  side  I could 


The  Simplest  Trouble  Light — Simply  a Hand 
or  Other  Mirror  Used  to  Reflect  the  Headlight 
Beam  Rearward. 


reflect  the  light  on  the  rear  wheels.  The 
mirror  on  the  car  can  be  used  with  good 
results. 

Contributed  by 

HARRY  E.  CONRAD 


The  main  cause  of  this  difficulty  is  their 
position.  On  a great  many  cars  the  plugs 
sit  horizontal  instead  of  vertical,  allowing 
the  oil  and  carbon  to  collect  very  readily. 

Obtain  as  many  male-female  pipe  “ells” 
as  there  are  spark  plugs.  Next  remove 
the  plugs  from  the  cylinders  and  replace 
them  with  the  ells,  turning  them  so  the 
mouth  of  the  ell  will  face  up.  Now  screw 
the  plugs  into  the  ells  and  connect  up. 

As  will  be  seen  from  the  photo,  it 
was  only  necessary  to  change  the  middle 
four,  as  the  first  and  sixth  never  fouled. 

I found  the  plugs  were  perfectly  clean 
a year  from  the  time  I changed  them. 

Contributed  by 

ORAN  T.  McILVAINE. 


SPARK  PLUG  TESTING  DEVICE. 

This  spark  plug  testing  device  is  used  on 
the  dash-board  when  the  engine  is  running. 
In  the  event  that  one,  two  or  more  of  your 
spark  plugs  are  not  firing  properly,  simply 
turn  the  knob  on  the  spafk  plug  tester  while 
the  engine  is  running,  and  it  will  show  you 
by  the  numbering  of  the  studs,  which  one 
is  out  of  order,  without  getting  any  shocks. 
■ Contributed  by  WILLIAM  NEBLICK. 


Spark  Plug  Tester  Suited  to  Mounting  on  the 
Dash-board. 


Don't  Hold  the  Road  Map  on  Ifour  Lap  or 
Keep  It  in  Your  , Pocket — Make  This  Sheet 
Iron  Holder  and  Fa'sten  It  to  thfe  Steering  Post, 

:G/ass  ■■■■''  ' 


. Spring 
o . . . s/ider 

and  gu/de 
^ ^ — 'Sg.  brass  rod 

So/dered  ^ r 


G/ass 
Map  space 


'Riveis 
'Sfrap  iron-! 
'damp 


The  index  finger  is  movable  and  is 
spring  clamped  to  guide  rod,  remaining  in 
position  where  set.  Read  above  the  finger 
going  from  bottom  to  top  of  face — read 
below  finger  going  from  top  to  bottom. 
It  will  hold  a single  sheet  map  or  an  open 
book  lyi"  thick  (practically  all  commer- 
cial maps  publisht  for  road  guide  pur- 
poses). It  consists  of  two  telescoping 
pans,  one  glass  bottomed,  suitably  clamped 
together  as  desired. 

Contributed  by  P.  C.  FISH. 


A SPARE  TIRE  FOR  EMERGEN- 
CIES. 

Many  motorists  have  met  conditions 
where  it  seemed  absolutely  necessary  to 
“limp  in  on  a flat,”  as  the  saying  goes. 
When  the  spare  tire  has  been  used  and 
there  is  no  time  to  bother  taking  the  tuhe 
out  and  making  repairs  the  idea  described 
here  will  be  of  service. 

In  addition  to  the  regular  spare,  carry 
an  old  shoe,  somewhat  smaller  than  the 
regular  equipment.  The  sides  of  this  shoe 
should  be  perforated  with  holes  as  shown 
in  the  sketch  and  several  old  treads  slipt 
inside  it.  When  all  the  spares  are  used 
and  a tire  goes  flat  simply  remove  the  flat 
tire,  slip  the  old  shoe  over  the  wheel  rim, 
lace  it  in"  place  and  go  ahead.  The  rim 
will  not  be  damaged,  the  going  is  not  bad 
and  it  will  prevent  rim  cuts  on  a good  tire 
;wejre';you_('to  run  on  it  flat.  The  old  shoe 
xhii^he  ‘Carried  without  difficulty  and  will 
he  ’found'' ■(highty  handy  at  times. 

. Contributed  .by^ 

THOMAS  W.  BENSON. 

#:■ 


In  Addttion  to  the  Regular  Spare  Shoe,  Carry 
An  Old  Shoe  Along.  This  Shoe  Should  Be 
Perforated  With  Lacing  Holes  As  Shown. 
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of  U.  S.  Naval  Observatory 


The  earth  is  inconceivably  old.  The 
most  reliable  method  of  determin- 
ing its  age — that  of  computing  from 
the  present  amount  of  radium  and 
lead  in  the  older  rocks  the  time 
necessary  for  the  disintegration  of  the 


Tlh©  OfpSMflini  tlh© 


The  sun  rotates  upon  its  axis  m the  same 


original  uranium  content  of  the  rocks  into  direction  in  which  the  planets  rotate  and 
these  elements — indicates  that  a period  of  perform  their  revolutions  and  the  orbits  of 
nearly  two  billion  years  has  elapsed  since  the  planets  are  Inclined  at  small  angles  to 
these  rocks  were  formed.  How  long  a time  the  plane  of  the  sun’s  equator. 
the  earth 
was  in  ex- 
istence as 
an  indivi- 
dual mem- 
ber of  the 
solar  sys- 
tem prior  to 
that  date  is 
not  known, 
but  it  is 
believed  to 
have  been 
fully  as  long 
as  the  in- 
terval that 
has  elapsed 
since  the 
formation 
of  these 
earlier 
rocks. 

More  re- 
cent knowl- 
edge of  the 
condition  of 
the  earth’s 
interior  has 
altered 
radically 
our  earlier 
ideas  on  the 
subject.  In- 
stead of  an 
intensely 
hot,  liquid 
interior  en- 
cased in  a 
cooled, 
hardened 
and  con- 
t r a c t i n g 
surface 
crust  we 
now  know 

that  the  earth  has  a highly  elastic  and 
rigid  metallic  core  of  great  density,  largely 


Fig  1.  Illustrating  the  Theory  of  Ejection  of  Streams  of  Matter  from  the  Sun  Under  the  Attraction  of  a 
Passing  Sun.  The  Dotted  Lines  Show  the  Paths  Taken  by  Ejected  Particles  (Planetesimals)  After  the 
Secondary  Sun,  Has  Past  By.  The  Continual  Ejection  of  a Number  of  Streams  Would  Produce  Forma- 
tions Similar  to  the  Great  Spiral  Nebulae,  tho  Much  Less  Extensive.  This  Illustration  Shows  Clearly 
How  the  Planets  Might  Have  Been  Formed  by  the  Whirls  of  Planetesimal  Particles:  These  Concentrated 

Groups  of  Particles  Which  Form,  Gradually  Becoming  More  Dense  Until  They  Contracted  Sufficiently  to 

Form  a Solid  Sphere  Such  As  Our  Earth. 


magnetic  iron  in  composition. 

The  original  earth-mass  has  more  likely 
been  increased  by  the  addition  of  adjacent 
masses  than  decreased  in  size  by  contraction 
under  gravity  from  a nebulous  mass  of 
great  volume  and  low  density. 

All  of  the  inherent  heat  of  the  earth 
originates,  it  is  now  believed,  in  a compara- 
tively shallow  shell  of  radio-active  rocks 
less  than  one  hundred  miles  in  thickness 
instead  of  within  its  central  core  which 
probably  has  a temperature  approaching  the 
absolute  zero  of  space. 

We  cannot  consider  the  question  of  the 
origin  of  the  earth  without  reference  to  the 
origin  of  the  solar  system.  That  all  the 
planets  as  well  as  the  planetoids  originated 
from  a common  parent-mass  is  not  seriously 
questioned.  All  of  these  bodies  revolve 
about  the  sun  and  rotate  upon  their  axes  in 
the  same  direction — from  west  to  east. 
Moreover,  all  of  the  planetary  orbits  lie 
very  nearly  in  the  same  plane  and  are 
nearly  circular  in  form. 

The  orbits  of  the  planetoids  are  more 
elliptical  and  more  highly  inclined  to  one 
another  than  are  the  orbits  of  the  planets, 
but  on  the  average  they  are  neither  very 
ellijitical  nor  very  highly  inclined  ‘to  the 
planetary  orbits. 


These  facts  are  all  significant  and  cannot 
be  overlooked  in  formulating  a theory  to 
explain  the  origin  of  the  planetary  system 
in  general  and  of  the  earth  in  particular. 
Presumably,  the  planets  and  planetoids 
formed  at  one  time  a part  of  a central  body 
which  rotated  on  its  axis  in  the  direction 
in  which  they  now  revolve  about  the  sun. 

When  and  by  the  operation  of  what  force, 
external  or  internal,  they  were  separated 
from  this  central  body  is  the  question. 


THE  LA  PLACE 


•NEBULAR  HYPOTHESIS  ” 
THEORY. 


In  1796  La  Place  advanced  his  celebrated 
nebular  hypothesis  to  explain  the  origin  of 
the  solar  system.  It  was  received  with 
favor  both  by  scientists  and  laymen  and  in 
a short  time  was  almost  universally  accepted 
as  closely  approximating  to  the  truth. 

According  to  the  nebular  hypothesis  the 
solar  nebula  from  which  the  planetary 
system  was  formed,  originally  extended  at 
least  as  far  as  the  orbit  of  Neptune  and 
rotated  slowly  in  the  direction  in  which  the 
planets  now  revolve.  As  it  lost  heat  by 
radiation  and  contracted  under  the  gravita- 
tion of  its  parts  its  rate  of  rotation  necessar- 
ily increased.  When  the  centrifugal  force 
at  the  equator  equalled  the  central  gravita- 
tional force  a ring  was  left  behind  by  the 
contracting  nebula.  Such  a ring  would  not 


be  absolutely  uniform  and  would  break  at 
some  point  and  gather  into  a planetary 
mass  under  the  gravitation  of  its  parts. 
This  planetary  mass  would  abandon  rings 
in  turn  and  these  would  break  up  to  form 
satellites.  Successive  rings  were  abandoned 
at  intervals  by  the  solar  nebula  at  the  pres- 
ent distances  of  the  planets  from  the  sun 
in  the  manner  described  above  until  the 
original  solar  nebula  had  contracted  to  its 

presentsize. 

The  rings 
of  Saturn 
were  sup- 
posed to  be 
the  single 
example  re- 
maining of 
this  proc- 
e s s of 
forming 
planets  and 
satel  1 i tes 
from  a con- 
t r a c t i n g 
nebulous 
mass. 

The  La 
P 1 a c i a n 
hypothesis 
attempted 
to  explain 
why  all  the 
planets  and 
their  satel- 
lites revoke 
in  the  sarre 
direction  in 
which  the 
sun  turns 
on  its  axis, 
in  nearly 
circular 
orbits  and 
nearly  in 
the  same 
plane.  At 
the  time  it 
was  a d - 
vanced  it 
appeared  to 
be  in  accord 
with  all  the 
facts  then 
known 

regarding  the  solar  system. 

The  planetoids  with  their  interlacing  and 
in  some  instances  highly  inclined  and 
elliptical  orbits  were  then  undiscovered. 
It  would  have  been  impossible  for  them  to 
have  been  formed  by  the  abandonment  of 
successive  rings. 

The  constitution  of  Saturn’s  rings  was 
unknown  at  this  time;  also  the  fact  that  the 
moonlets  of  the  inner  ring  revolve  about 
Saturn  in  half  the  time  required  for  the 
planet  to  turn  on  its  axis — another  impossi- 
bility under  the  nebular  hypothesis. 

The  satellites  of  Mars  were  not  discovered 
until  many  years  later,  as  well  as  the.retro- 
grading  satellites  of  Jupiter  and  Saturn, 
all  presenting  difficulties  in  the  way  of 
accepting  the  nebular  hypothesis  without 
radical  changes.  Attempts,  mostly  un- 
successful, have  been  made  from  time  to 
time  to  make  these  exceptional  cases  fit  in 
with  the  requirements  of  the  nebular 
hypot  hesis. 

The  theory  of  the  origin  of  the  sun’s 
heat  through  contraction  advanced  by 
Helmholtz,  appeared  to  give  considerable 
support  to  the  theory  of  La  Place  but  the 
mathematicians  got  to  work  and  showed 
that  the  amount  of  heat  that  would  be 
furnished  by  the  contraction  of  the  sun  from 
beyond  the  orbit  of  Neptune  to  its  present 
dimensions  would  be  sufficient  to  supply 
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heat  to  the  earth  at  the  present  rate  for 
only  twenty-five  million  years,  a period 
far  too  brief,  the  geologists  and  biologists 
found,  to  cover  all  the  vast  cyclical  changes 
that  are  known  to  have  taken  place  upon 
the  surface  of  this  planet  since  its  surface 
crust  was  formed.  Evidently  gravitational 
contraction  is  by  no  means  the  only  or 
even  the  chief  source  of  the  solar  energy. 

The  mathematicians,  moreover,  did  some 
' more  figuring  and  showed  that  under  the 
suppositions  of  the  nebular  hypothesis  the 
hypothetical  solar  nebula,  at  the  time  it 
extended  beyond  the  orbit  of  Neptune, 
must  have  had  a moment  of  momentum 
two  hundred  times  as  great  as  that  of  the 
present  system,  though  owing  to  the  princi- 
ple of  the  conservation  of  moment  of 
momentum  the  two  should  be  equal. 

They  also  showed,  indisputably,  that  it 
would  have  been  impossible  for  successive 
rings  to  have  been  abandoned  at  certain 
definite  intervals  by  a contracting  nebula 
and  granted  that  if  a ring  could  have  been 
abandoned  it  would  have  been  impossible 
for  it  to  condense  into  a planet,  since  tidal 
forces  due  to  the  sun  would  o ^set  the  gravita- 
tion of  its  parts. 

When  La  Place  advanced  his  famous 
theory  it  was,  “with  that  distrust  which 
everything  ought  to  inspire  that  is  not  a 
result  of  observation  or  of  calculation.” 

Were  La  Place  living 
today  he  would  be, 
we  believe,  the  first 
to  abandon  a theory 
that  is  now  known  to 
be  in  accord  neither 
with  observation  nor 
calculation. 

Being  deprived  of  a 
theory  that  has  served 
to  explain  the  out- 
standing features  of 
the  solar  system  more 
or  less  adequately  for 
one  hundred  and 
twenty-five  years,  as- 
tronomers are  seeking 
in  the  light  of  recent 
observations  and  dis- 
coveries to  formulate  a 
satisfactory  theory  of 
the  origin  of  the  solar 
system . 

THE  PLANETESIMAL 
THEORY 

In  the  planetesimal 
theory  of  Chamberlin 
and  Moulton  and  the 
recently  suggested  the- 
ory of  the  well-known 
English  mathematician 
Jeans,  a second  sun 
passing  close  to  our  own 
sun  is  assumed  to  have 
been  the  cause  of  the 
origin  of  the  planetary 
system. 

The  effect  of  the 
close  approach  of  such 
a sun  would  be  the 
ejection  of  a stream  of 
matter  from  our  sun 
as  we  may  term  it,  in 
the  direction  of  the 
passing  body  and  also 
in  a diametrically 
opposite  direction,  ac- 
cording to  the  planetes- 
imal theory  (see  Fig.  i .) 

This  ejection  would  be 
continuous  as  long  as 
the  stars  remained  near 
one  another,  the  height 
attained  by  the  ejected 
stream  decreasing  as 
the  passing  star  reced- 
ed. The  result  would 
be  the  formation  of  a 
spiral  nebula  in  which 
the  motion  of  the 
ejected  particles,  — 
planetesimals — would 
be  across  the  spiral 


arms,  toward anda way  from  the  passing  star. 
After  the  sun  had  receded  so  far  as  to  have 
no  further  effect  upon  these  ejected  particles 
they  would  revolve  about  the  sun  in  more  or 
iess  elliptical  orbits  which  would  gradually 
be  reduced  to  nearly  circular  forms  by 
repeated  collisions  between  planetesimals. 
Larger  nuclei  would  be  formed  and  these 
would  gradually  sweep  up  smaller  fragments 
and  become  the  planets  of  the  present 
system.  Smaller  nuclei  in  the  vicinity  of 
larger  ones  would  become  their  satellites 
and  in  the  course  of  many  millions  of  years 
all  of  the  larger  fragments  would  be  swept 
up  by  the  planetary  nuclei  and  their  satel- 
lites— leaving  only  the  asteriods,  comets 
and  meteors  as  survivors  of  the  original 
spiral  system. 

It  must  be  borne  in  mind  that  a spiral 
nebula  formed  by  the  close  approach  of  two 
suns  would  resemble  in  form  only  the  great 
spiral  nebulae  that  are  known  to  exist  by 
hundreds  of  thousands  in  the  heavens. 
These  are  far  too  extensive  to  form  anything 
so  small  as  a single  solar  system  but  would 
condense  into  systems  composed  of  many 
suns, — -either  galaxies  or  star  clusters. 

Jean’s  suggested  theory  of  the  origin  of 
the  planetary  system  differs  in  its  details 
from  the  above,  though  a passing  sun  is  as- 
sumed to  be  the  disturbing  force  that  causes 
the  ejection  of  a stream  of  matter  which  con- 


denses to  form  the  planets  and  their  satel- 
lites. The  origin  of  the  inner  planets  is 
left  greatly  in  doubt,  however,  and  it  is 
stated  that  the  system  which  interests  us 
chiefly — -the  earth-moon  system,  is  the  one 
about  which  it  is  most  difficult  to  arrive  at 
any  definite  conclusion.  Our  own  sun,  it 
is  assumed,  was  dark  and  cold,  of  low  den- 
sity and  with  a diameter  about  equal  to 
that  of  Neptune’s  orbit  at  the  time  of  the 
catastrophe  which  is  placed  at  some  300,- 
000,000  years  ago.  In  Jean’s  words, 
“ . . . The  time  for  arriving  at  con- 

clusions in  cosmogony  has  not  yet  come — ■ 
(and  it  must  be  left) — ^to  future  investiga- 
tors armed  with  more  mathematical  and 
observational  knowledge  than  we  at  present 
possess  to  pronounce  a final  decision.” 

However,  since  La  Place  advanced  his 
celebrated  nebular  hypothesis,  great  ad- 
vances in  astronomy  have  been  made,  and 
man  is  in  a better  position  to  theorize  on 
this  fascinating  problem  today  than  he 
was  one  hundred  and  twenty-five  years 
ago. 

All  such  theories  must  necessarily  be 
regarded  as  working  hypotheses  only,  to 
be  discarded  or  modified  as  our  knowledge 
and  understanding  of  the  laws  of  the  uni- 
verse increase.  No  theory  can  ever  be 
regarded  as  final  or  perfect. 

The  discovery  of  radio-activity  furnishes 
us  with  new  material 
for  new  theories.  The 
sun  and  the  planets 
may  be  and  probably 
are  far  older  than  we 
ever  dreamed  was  pos- 
sible. It  is  no  longer 
necessary  or  reasonable 
to  assume  that  a 
greatly  extended  solar 
nebula  once  existed 
and  supplied  the  plan- 
ets with  heat  through 
gravitational  contrac- 
tion or  to  place  a time 
limit  ucon  the  period 
required  for  the  forma- 
tion of  the  planets  and 
their  satellites,  that 
is  not  in  accord  with 
the  requirements  of 
other  sciences. 

We  also  know  today 
that  there  exists  within 
the  sun  powerful  re- 
pulsive forces,  which 
even  under  present 
conditions  eject  gase- 
ous matter  to  heights 
of  five  hundred  thou- 
sand miles  or  more 
with  a velocity  of  over 
two  hundred  miles  per 
second.  Small  changes 
in  the  velocity  of  ejec- 
tion produce  great  dif- 
ferences in  the  height  of 
the  ejected  columns. 

With  an  initial  veloc- 
ity of  three  hundred 
and  eighty  miles  per 
second,  matter  would 
be  thrown  from  the 
solar  surface  to  a height 
of  fifty  million  miles. 
Were  the  velocity  of 
ejection  three  hundred 
and  eighty-three  miles 
per  second  the  height 
of  the  column  would 
be  five  hundred  million 
miles,  while  a further 
increase  in  the  initial 
velocity  would  send 
matter  away  from  the 
sun  never  to  return. 

No\'as,  or  temporary 
stars  are  not  considered 
such  rare  phenomena 
today,  as  they  were 
even  twenty  or  thirty 
years  ago.  By  the  aid 
{Con.  on  page  1326) 


STAGE  A 


<1*  ■ 

PLANETESIMALS  ' 


FLYING  IN  A RING 


STAGE  B 


^ 


STAGE  C 


SPHERE  STARTING 
TO  FORM ^ 


STAG  £ D 
STAGE  E . 


SPHERE  LOOSELY 

FORMED  ~— 


EARTH  FORMED 
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This  Illustration  Shows  Vividly  How  a Planet  Such  as  Our  Earth  Might  Have  Been 
Formed,  Under  La  Place’s  Theory  from  the  Whirlings  of  Planetesimal  Particles. 
The  Ring  of  Particles  Acted  Upon  by  the  Gravitational  Pull  of  Each  Individual 
Particle,  Gradually  Contracts  Until  the  Ring  Itself  Becomes  of  Smaller  Diameter  and 
More  Dense,  Breaking  and  Culminating  Into  a Semi-Dense  Ellipsoid  and  Finally 
Into  an  Approximate  Sphere  Resembling  the  Present  Form  of  Our  Earth. 
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A few  weeks  ago,  the  passengers  aboard 
a southern  railway  train  were  pleasantly 
surprised  when  a phonograph  was  started, 
a_  screen  rolled  down  and  a movie  show 
given. 

Movie  shows  on  trains  running  at  a speed 
of  60  miles  an  hour,  are  quite  a novelty, 
and  an  innovation  which  will  add  greatly 
to  the  comfort  and  amusement  of  the  pas- 
sengers. In  conjunction  with  the  photo- 
play given,  a phonograph  furnisht  the 
music ; and  every  hour,  the  performance  of 
the  show  was  repeated. 

iiiiiiinitiiiiiiiiiiiiiiitiiimiiiiiimiiiiiniittniiiiiiiiiiMiimiiiiMiiiMiiiiiiittMJiiiitiiiiiimiiiiimiiiiitiiiiiiMiMmiii 

Moving  Pictures  “en  route**  While  Speeding 
Along  on  a Moving  Train  Is  One  of  the  Latest 
Novelties  and  Pleasures  Provided  for  Railroad 
Travelers.  This  Train  Is  the  New  Orleans  Lim- 
ited, and  Music  for  the  Show  Is  Provided  by  a 
Phonograph. 

iiltiiiiiiiiiiiitiiiiiimmiiitiiiiiitiJiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiimiiiiiMiiiiiiiiuiiiiimiiiniiiiiiiiiMiiiiiiiiiniMim 

The  pictures  were  made  possible  by  the 
utilization  of  a specially  designed  genera- 
tor, and  in  the  opinion  of  the  persons  pres- 
ent, the  show  was  an  entire  success. 

Those  witnessing  the  demonstration  on 
the  southern  railway  train  were  greatly 
pleased  with  the  show,  and  exprest  a fer- 
vent desire  for  the  universal  adaptation  of 
this  splendid  idea,  especially  on  long  trips. 

Many  railway  officials  are  now  contem- 
plating the  installation  of  apparatus  for 
furnishing  movies  en  route. 


A new  so-called  torch  accumulator  which 
has  recently  been  placed  on  the  English 
market  promises  to  take  the  place  of  the 
dry-cell  type  flashlight  battery.  It  is  made 
to  fit  the  standard  two  and  three  cell  cases, 
is  equally  as  light  as  those  fillers,  and  has 
the  distinct  advantage  of  allowing  for  a 
complete  recharge  within  from  eight  to  ten 
hours  after  a complete  “run  down.’’ 

The  photograph  depicts  this  storage  cell 
in  its  compact  closed  position.  Cut  open 
and  dissected,  it  discloses  great  ingenu- 
ity and  cleverness.  A grooved  wooden 
separator  is  filled  with  the  red  lead  and 
litharge  compounds  for  the  positive  and 
negative  plates  instead  of  the  usual  lead 
grid ; this  makes  for  its  extreme  lightness. 
Very  little  lead,  except  for  the  connections, 
enters  into  the  construction  of  the  battery. 


One  cell  is  connected  in  series 
with  the  other  thru  the  inter- 
cell separator. 

When  charging,  a very  small 
amount  of  sulfuric  acid  elec- 
trolyte is  poured  into  each  end 
of  the  battery,  it  is  then  con- 
nected to  the  charging  circuit 
with  the  necessary  resistance  in 
series,  for  about  eight  hours. 
Upon  removal,  the  acid  is 
poured  out  if  there  should  be 
any  in  the  case  or  container, 
and  the  battery  closed  up  and 
wiped  dry. 

This  battery  does  not  cor- 
rode the  case  because  it  is  ab- 
solutely tight  and  acid  proof. 


Y©Mr  ©wn 
]R.©c©rds 

The  new  phonograph  disc  type  recorder, 
here  illustrated,  is  the  invention  ,of  Mr. 
C.  E.  Sanders,  and  consists  of  a recorder 
and  reproducer  operating  on  a ' wax  disc,  > 
which  is  placed  on  any  standard  phono-  : 
graph.  The  recording  and  reproducing  ele-  ^ 
ments  are  fed  across  the  disc  by  a feed 
arm  traveling  in  a metal  spiral  lying  in  the 
center  of  the  disc. 

iiiiiminiiiiiiiiiiiiiniiiiimiiimiiiiiiiiiiiniiiiiiittniHMiniiiimiiiiMiHiiiiiiiiimiiiiMiiiiiiiiniiimnimiiiiimiiii 

New  Disc  Phonograph  Attachment  Enabling  Any  ( 
One  to  Record  and  Reproduce  Their  Own  Voice. 

imiiimrii.-MiiiiiiiiimNiiiNiiimiiiiiMiiiiiiuiiiiiiuiiiiimiiiiiiiiiiiiHiiiiiiiiiiiiiiiimiiiiiiiinaiHnimimttHiiir  < 

Mr.  Sanders  has  succeeded  in  producing  i 
a fluid  cleaner,  or  erasing  compound,  which  : 
softens  the  surface  of  the  wax  and  smooths  ; 
it  so  that  it  may  be  used  over  and  over  j 
again  from  fifty  to  one  hundred  times  with-  , 
out  the  usual  shaving  operation.  The  record  f 
on  the  wax  is  of  the  hill  and  dale  var’ety,  j: 
one  hundred  lines  to  the  inch  and  runs  for  5 
about  two  and  one-half  minutes.  The  nat- 
ural  timbre  of  a voice  is  perfectly  retained,  ji 
it  is  said.  The  records  can  be  played  about  j 
fifty  times  from  the  wax,  or  they  can  be  i 
made  permanent  by  sending  them  to  head-  ’ 
quarters  for  a small  charge  to  be  plated  j 
with  copper,  nickeled  and  stampt  in  con-  f 
ventional  stock. 
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fiow  Roclis  Grow 

By  WILI^IAM  M.  BUTTERFIEI^D 


Recently  a motion  picture  of  a 
mountain  being  blown  apart  by 
explosives  was  shown  in  various 
metropolitan  theaters,  probably 
causing  most  of  those  witnessing 
this  thrilling  exhibition  of  gigantic  human 
“destruction”  to  think  that  the  masses 
thus  separated  could  never  again  form  any 
part  of  solid  rock,  much  less  a mountain. ' 

Those,  not  familiar  with  the  develop- 
ment of  the  stony  foundations  of  the  earth 
often  believe  rocks  are  unalterable  masses 


ranean  temperatures  are  subject  to  change; 
uneven  expansion  and  contraction  in  the 
rock  mass,  or  chemical  actions  may  also 
affect  them.  Thus  mountains  may  be  re- 
duced , in  part,  to  boulders,  the  boulders 
to  pebbles,  the  pebb’es  to  sand,  and  the 
sand  to  silt.  Glaciers  do  much  of  this 
work. 

Mountain . streams,  rivers,  glaciers  and 
even  the  waters  of  the  ocean,  convey  this 
detritus  and  distribute  it  over  large  areas, 
— often  thousands  of  square  miles  in  ex- 


carbonate or  limestone,  and  this  calcium- 
with  sulfur  and  oxygen  forms  calcium 
sulfate — gypsum. 

Heat,  such  as  is  now  exhibited  by  vol- 
canoes, produces  a typical  variety  of  rock 
(the  igneous  rocks)  and  sometimes 
changes  the  character  of  the  sedimentary 
and  crystalline  varieties.  There  is  still 
an  important  element  of  rock  growth  and 
decay  very  rarely  spoken  of  by  geologists, 
but  which  could  we  think  be  mentioned 
work 


OUcial  Action  Grinding  Rocks  to  Powder  and 
Forming  Boulders.  The  Streams  Issuing  from 
t Their  Lower  Moraines  are  Opaque  and  Discol- 
ored by  Suspended  Mineral  Matter  Produced  by 
the  Grinding  of  the  Rocks  Under  the  Mass  of 
Slowly  Moving  Ice. 


An  Active  Volcano,  Showing  the 
Agency  Which  Has  a Part  in 
Forming  Plutonic  Rocks.  What 
Goes  on  in  the  Interior  of  the 
Earth  Can  be  Surmised  from  These 
Exhibitions  of  Cosmic  Power. 


A Mountain  Cascade  Playing  Its  Part  in  Rock 
Disintegration.  Its  Action  Is  Usually  Mildness 
Itself  Compared  to  the  Slow  Intensive  Glacial 
Processes,  but  the  Action  Is  Progressive  and 
Noticeable  to  the  Student  of  Geology. 


The  Bending  and  Defor- 
mation of  Originally 
Parallel  Strata.  Here 
We  See  the  Normally 
Level  Strata  Thrown 
Out  of  Line  and  Up- 
heaved  and  Deprest  by 
Various  Causes. 


Man’s  Mining  Opera- 
tions, Where  He  Per- 
forms the  Functions  of 
the  Mole,  Working 
Formerly  Almost  in 
Darkness,  Altho  at  Pres- 
ent the  Electric  Light 
Has  Enabled  the  Mine 
to  be  Brilliantly  Lighted. 


The  Erosion  and  Up- 
heaval of  Rocks  Form- 
ing Mountains  and  Mak- 
ing the  Strata  Totally 
Irregular.  Here  Vol- 
canic and  Igneous  Ac- 
tion May  Come  into 
Play  with  Accompany- 
ing Metamorphosis. 


Level  Strata  of  Rock 
Undisturbed  by  Any 
Changes.  As  the  Strata 
are  Su^osed  to  Have 
Been  Deposited  from 
Suspension  in  Water, 

They  are  Normally 
Level. 

which  were  created  in  their  present  shape 
at  the  birth  of  our  globe,  a very  natural 
notion  that  is  persistent  and  not  easy  to 
correct. 

Rocks  have  changed  in  past  ages,  and 
have  been  disintegrated  in  a slower,  less 
spectacular  manner  than  was  shown  in  the- 
moving-picture  display.  Rock  changes  are 
so  slow,  in  fact,  that  successive  races  of 
men  often  live  their  brief  lives  amid  rocks, 
which  as  far  as  tradition  and  ordinary 
surface  observation  go,  have  never 
changed  their  contours. 

The  “destruction”  of  rock,  as  the  break- 
ing process  shown  at  the  movies,  may 
under  the  usual  understanding  be  called, 
— nevertheless  is  an  essential  part  of  the 
history  of  many  of  the  common  rocks. 
All  rocks  exposed  to  the  atmosphere,  to 
common  water,  to  snow,  ice,  g'acial  action 
and  the  heat  of  the  sun,  and  of  subter- 


tent,  first  as  a loose  soil  of  various  de- 
grees of  fineness  from  boulders  to  the 
finest  silt, — the  mineral  constituents  of 
such  soil  IS  supplemented  by  vegetable  and 
animal  life  and  detritus.  In  course  of 
time,  other  deposits  are  laid  down  at  the 
bottom  of  the  valleys,  lakes  and  bays,  one 
deposit  on  top  of  the  other  in  layers  of 
different  kinds.  These  deposits  may  then 
be  converted  by  cosmic  force  and  cosmic 
time-lapse  into  rock  strata,  which  often 
vary  largely  in  composition. 

Rocks  are  compo,sed  of  various  con- 
stituents that  are  practically  indestructible, 
but  which  admit  of  many  combinations 
and  changes,  the  most  important  of  their 
constituents  are:  oxygen,  silicon,  alumi- 
num, magnesium,  calcium,  potassium, 
sodium,  iron,  carbon,  sulfur  and  hydrogen. 
Oxygen  in  combination  with  the  metal 
calcium  and  with  carbon  forms  calcium 


Minings  Animal  Rock 
(Coral  Rock)  that*  Forma 
Nearly  all  of  the  Island 
ol  Bermuda.  Some  Rock 
Can  be  Easily  Worked 
Without  Using  High  Ex- 
plosives, But  Other 
Rocks  Again,  Such  at 
Granite,  Are  Extremely 
Hard  to  Quarry. 

unconsciously  by  the  members  of  the 
other  great  kingdoms  (animal  and  vege- 
table), mankind  in  this  instance  included. 

Man  tears  the  solid  hills  apart  for 
building  materials  or  minerals,  he  levels 
them  to  perform  engineering  feats,  to  con- 
struct water  ways,  dams,  traction  lines, 
or  for  various  other  purposes.  Over  the 
entire  habitable  globe  farmers  spread  on 
the  soil  some  prepared  constituent  of  rock 
as  fertilizer,  and  dig  up  and  level  the  soil 
in  such  a state,  that  water  and  air  can 
more  readily  combine  these  fertilizing  ele- 
ments with  the  so-called  unfertile  ones. 

So  everywhere  animals  and  plants  are 
performing  some  such  work,  all  of  it 
essentially  a part  of  rock  transformation. 

Lime  in  solution  in  oceans,  rivers,  lakes 
and  drinking  waters  is  made  by  animals 
into  shells,  corals  or  bones. 


"Movie*"  of  the  Moon  Were 
Made  Recently  Thru  the  Great 
Refractor  Telescope  at  the  Yerkea  Ob- 
servatory at  Williams  Bay,  Lake  Geneva,  Wisconsin.  The 
Picture*  Were  Made  by  the  International  Film  Service  and 
Will  Be  Shown  Exclusively  in  the  INTERNATIONAL^ 
NEWS  WEEKLY. 


Mrs.  Mary  Hallock  Greenwalt  of  Philadelphia, 
With  Her  "Nourathar”  or  Instrument  by  Which, 
as  One  Would  Play  a Piano  or  Organ,  Lights 
in  the  Theater  May  Be  Controlled  in  an  Amazing 
Number  of  Ways  to  Permit  Any  Expression  De- 
sired by  the  Orchestra  Leader,  So  as  to  Make 
the  Acting  and  Singing  More  Realistic. 


Dr.  Willis  R.  Whitney  and  Dr.  Irving  Langmuir,  Who  Were  Awarded  Dis- 
tinguished Honors  for  Important  Scientific  Research  "by  the  Society  for 
Chemical  Industry.  Dr.  Whitney  (at  Left)  Is  the  Director  of  the  General 
Electric  Company’s  Research  Laboratory  and  Dr.  Langmuir  Is  Assistant 

Director. 


New  Type  of  Telephone  Receiver  for  Long  Distance  Calling.  This  Type  of 
Receiver,  Which  Hooks  on  to  the  Ear,  Has  Been  in  Use  by  All  the 
Government  Departments  of  Germany  and  Found  Highly  Successful. 
No  Sound  but  That  of  the  Human  Voice  Over  the  Wire  Can 
Creep  in  Thru  the  Side*  of  the  Receiver  While  the  ’Phone  Is 
in  Operation.  _ _ _ 


I 


Before  the  Town* 
in  Thi*  Swedish  Lo- 
cality  Become  Famous 
as  Winter  Resorts,  These 
Places  Were  Utterly  Snowed 
in.  By  Means  of  Thi*  Trolley 
Which  Runs  from  One  Resort  to  An* 
other,  and  Which  Is  Equipt  With  an 
Efficient  Snow  Plow,  the  Road  Is  Kept  Open 
Even  in  the  Most  Snowy  Weather. 


An  Ingenious  “Apron”  Attachment  to  the  Pore- 
end  of  an  Ordinary  Electric  Truck  Has  Elimi- 
nated the  Heretofore  Tremendous  Labor  Neces- 
sary to  Handle  the  800-Pound  Rolls  of  Newsprint 
Paper.  The  Truck,  or  Apron  as  It  Is  Called, 
Picks  Up  the  Heavy  Rolls,  Carries  Them  Off  and 
Stands  Them  on  End.  The  Photograph  Above 
Shows  the  Ingenious  Mechanism  at  Work. 


A New  Auto-thief  Alarm  Device 
Exhibited  at  the  Chic»0  Auto 
Show  Attracted  Much  Favorable 
Comment.  The  Alarm  Is  Enclosed 
In  an  Iron  Box.  No  Part  of  the 
Machine  Can  Be  Touched  Without 
Starting  This  Alarm  to  Ringing. 
Thi*  Prevents  the  Stealing  of 
Autos.  Over  100,000  Combinations 
of  the  Locking  Mechanism  Are 
Possible  by  Means  of  the  Keys. 


This  “Telegraphone”  Perfected  by  Mr.  Seelan  Newman  of  Berlin, 
Consists  of  a Combined  Recording  and  Reproducing  Phonograph.  It 
Is  Intended  for  Office  and  Home  Use,  and  Is  Attached  to  Telephones, 
Recording  Messages  During  One’s  Absence. 


The  Machine  Shown  Above  Shines  Your  Shoes  While  You  Wait 
Without  Extra  Tips.  The  Machine  Here  Illustrated  Is  Fitted  with 
Three  Seats  and  These  Three  Patrons  Can  Be  Accommodated  at  One 
Time.  The  Electric  Motor  Driven  Brushes  First  Remove  the  Dust 
and  Dirt  from  the  Shoes,  and  After  the  Polish  Is  Applied,  the  Shoe* 
Are  Given  a High  Gloss  by  the  Attendant.  One  Minute  Completes 
the  Process.  . 


li 
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OperatloD  br  ■ Parit 
e Uachinea  Hai  Bean 
to  Use  the  S<\-Wheel 
Parii  Streets  Had 
from  the  Prefect 
Phot  0 s r a p h 
of  the  Big 
N,  • Dipot. 


Recently  Placed  in  ( 
A Fleet  of  These 
A Special  Permit  tc 


'Six-Wheel  Motor  Bus, 
Traosportatioo.  Company. 
Placed  in  Commission. 
Motor  Cars  on  Ihs 
to  Be  Obtained  ^ 

)f  Police.  The 
Shows  Several 
Machines  at 


"Movies"  of  the  Moon  Were 
Made  Recently  Thru  the  Great 
Refractor  Telescope  at  the  Yerkea  Ob- 
servatory at  Williams  Bay.  Lake  Geneva.  Wisconsin.  The 
^ctures  Were  Made  by  the  International  Film  Service  and 
NEWS^WEEKLY  INTERNATIONAL' 


wuL  <^«enwalt  of  Phlladelpbia. 

Instrument  by  Which, 
f*  ■ Piano  or  Orga^  Lighu 

NumK  Controlled  in  an  Amazing 

Number  of  Ways  to  Permit  Any  Expression  De. 
sired  by  the  Orchestrs  Leader,  So  as  to  Make 
the  Acting  and  Singing  More  Realistic. 


Chemical  Industry.  Dr.  Wbitnev  fat  LVm  Society  for 

Director, 
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The  Love  Machine 


By  CHARI.es  S.  WOEFE 


FENNIMORE  ript  out  a surprised 
oath,  and  hurled  the  morninj^ 
paper  to  the  floor  v(^ith  such 
vehenjence  that  the  sad  faced  man 
who  stood  patiently  behind  his 
chatr  involuntarily  bounded  backward  a 
foot  or  two.  Such  outbreaks  on  his 
master’s  part  were  unusual. 

Muttering  unintelligibly,  Fennimore 
addrest  himself  to  his  coffee  and  rolls 
vigorously.  This  farce  lasted  only  a 
few  minutes,  however,  for  the  young 
man  was  past  the  eating  stage.  In  spite 


turn  thev  took,  was  head  over  heel? 
in  love.  Very  unfortunately,  the  ob- 
ject of  his  affections  could  not,  by  any 
stretch  of  the  imagination,  be  said  to 
be  in  the  same  condition. 

Fennimore,  paper  in  hand,  rose  slowly 
to  his  feet,  leaving  his  neglected  break- 
fast to  the  care  of  the  servant. 

“His  personal  services,  eh?”  he  mut- 
tered, “Well,  we’ll  see  what  they  amount 
to.” 

So  it  was  that  a half  hour  later,  while 
his  chauffeur  loafed  in  the  car  outside, 
Fennimore  sat  in  conversation  with 


Just  enough  to  keep  me  hanging  around 
the  stage  door  like  the  rest  of  the  fools 
in  this  town,”  he  flung  out  bitterly, 
“I’d  give  a million  dollars  to  see  one 
symptom  of  real  affection  in  her  whole 
body.” 

Parson  looked  pleased.  “Oh,  we 
won’t  be  that  steep,”  he  said,  assuringly, 
“Ten  thousand  will  see  you  out  easily.” 

If  looks  could  kill.  Parson’s  hour  had 
struck  then  and  there.  “You’re  damned 
mercenary  about  it,”  snarled  Fennimore, 
“That  detail  could  have  waited  ’till 
later.” 


• ■>> 


III 
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1921  by  Science  and  Invention 

and  It  Vou  Were  a Hundred  Times  Better  Looking  Than  You  Are,  I Would  Not  Marry  You  If  You  Were  the  Last  Man  on  Earth.  ..  .* 

Prof.  Parsons  snapt  on  a Switch  and  Grinned  At  the  Disheartened  Millionaire.  ‘You  Young  People  Think  That  Love  la  a Question  of  Good 
Looks,  Circumstances  and  Mutual  Attraction,’  Said  Prof.  Parsons.  ‘Y  ou  Have  Fallen  Into  the  Common  Error  of  Mistaking  the  Effect  for 
the  Cause.  No  two  People  Will  Be  Attracted  to  Each  Other  to  Any  Degree, — Far  From  Sufficient  to  Love, — If  Their  Natures  Are  Not  Tuned 

Properly  for  the  Occurrence  of  the  Phenomenon’ ” 


of  himself  he  soon  gave  over,  reluctantly 
picking  up  the  paper  and  turning  again 
to  the  advertisement  that  had  en- 
gendered the  outburst. 

He  found  the  “Persona!”  column 
again,  and  located  the  offending  ad.  He 
read  and  re-read  it,  carefully,  moodily. 

“I  offer  my  personal  services  to  any 
person  who  finds  his  or  her  love  un- 
requited. Success  of  your  suit  is  cer- 
tain if  I handle  it.  George  Parsons, 
1938  M Street.” 

The  words  stared  mockingly  up  at  him 
from  the  printed  sheet.  For  be  it 
known  that  Fennimore,  scion  of  wealth, 
accustomed  to  having  his  desires 
speedily  realized,  no  matter  what  bizarre 


George  Parsons  in  the  M street  house. 

Parsons,  a jovial  taced,  middle  aged 
man  of  short  stature,  honestljy  privi- 
leged to  prefix  his  name  with  “Profes- 
sor” and  suffixt  with  Heaven  knows 
how  many  formidable  combinations  of 
letters,  leaned  back  in  his  chair  and  re- 
garded his  fidgetting  visitor  genially. 

“So  you  are  in  love?”  he  mused. 
Fennimore  glared  without  replying,  a 
fact  which  disturbed  the  placid  pro- 
fessor not  a jot. 

“Does  the  lady  give  you  no  encour- 
agement whatsoever?  Have  you  made 
no  progress  at  all  on  your  own  hook?” 

Fennimore’s  fists  clenched  and  un- 
clenched in  the  violence  of  his  rage. 


“Just  enough  to  keep  me  coming  thru 
with  the  supper  parties  after  the  show. 

Parsons  was  quite  unmoved.  “It  is 
best  that  we  understand  this  part  of  the 
matter  right  from  the  start,”  he  de- 
murred, firmly,  “I'm  a scientist,  young 
man,  but  I am  not  wedded  to  my 
studies.  The  Almighty  Dollar  is  no  re- 
volting spectacle  to  me.” 

“And  what  do  you  propose  to  do  to 
earn  this  sum?”  challenged  Fennimore, 
sulkily. 

“I  propose  to  make  this er 

actress  of  yours  the  most  docile,  obedi- 
ent, adorable  and  loving  young  bride 
that  you  ever  laid  eyes  on.” 

{Ccntiniifd  on  page  1357) 


One  Way  of  Quickly 
Mending  Loose  Cap  on 
a Country  Road, — by 
Inserting  a Small 
Piece  of  Match- 
Stick  in  the  Cen- 
ter, Preventing 
Further  "Skid-  J 


A Stubborn  Lamp  Rim  Will  Come  Off 
Easily  Without  the  Damage  Done  by 
Tools  If  Friction  Tape  Is  Wound  Around 
the  Rim  and  Given  a Quick  Jerk. 

Two  Scrub  Brushes  Fastened  to  a Mop 
Stick  Make  a Quick  and  Ideal  Way  of 
Cleaning  Springs  Without  Getting  Under 
the  Car. 


When  the  Distributor  Holes 
Become  Worn  %n  Excellent 
Tightener  May  Be  Made  by 
Wedging  Into  the  Holes  the 
Thin  and  Pliable  Metal  of  a 
;Tooth-Paste  Tube.—— 


Stalled  on  a Country  Road  on  Account  of  a 
Dying  Battery!  Don’t  Give  Up!  Stop  a Passing 
Car.  If  You  Have  With  You  Two  Wires,  Con- 
nect the  Positive  Wires  of  the  Passing  Car’s 
Battery  to  Your  Own,  Also  the  "Negatives.” 
This  Aid  Will  Enable  the  Car  to  Start  and  Will 
Give  the  Dying  Battery  a “Transfusion.” 


A Flashlight  Attached  to  a Screw 
Driver  by  Means  of  Adhesive  Tape, 
Throws  the  Light  Just  Where  the 
Work  on  the  Motor  Is  Being  Done. 


A Toy  Periscope,  to  Which  Is  At- 
tached a Small  Flash-Light,  Will 
.Quickly  Locate  Lost  Bolts  and  Nuts 
Which  Have  Dropt  Into  the  Cavernous 
Drip  Pan.  Such  an  Electric  Periscope 
Is  Useful  in  Numerous  Other  Ways. 


When  “Near  Mechanics”  Try 
to  Adjust  Your  Carburetor. 
It  Is  Often  Hard  to  Get  It 
Back  Again  Into  Proper  .Ad- 
justment. One  Way  of  Prevent- 
ing This  Meddlesome  Practise 
Is  to  Cover  the  Adjusting 
Screws  of  the  Carburetor  With 
Sealing  Wax.^^k— ■■■ 


Take  a Nail  File  on  Your  Auto  Tour. 
It  Is  Available  for  Polishing  Off  the 
Corroded  Contact  Points  of  the  Dis- 
tributor When  It  Fails  to  Carry  the 
"Juice”  to  the  Plugs.  It  Is  Better 
Practise  However  to  Purchase  a Thin 
Knife  File  Especially  Made  for  Such 
Purposes,  Procurable  at  Tool  Supply 
and  Auto  Shops. 


“In  1999” 

N,  ■ 

“ScieEntific  Progress  isa  th^e  Last  Ceirator^^.  Presideiratial  Address 
Before  tKe  American  Academj^  of  Sciesices  September,  1999.'* 

By  FRAHKLIH  RUTH 


Gentlemen  of  the  Academy: 

At  the  close  of  this  twentieth 
century  we  look  back  upon  a 
more  brilliant  array  of  scientific 
achievements  than  man  has  ever 
been  privileged  to  see,  or 
imagine,  within  the  last  few  decades  our 
earth  has  entered  upon  an  era  that 
surpasses  the  greatest  expectations  of 


ence,  Rutherford  and  Soddy,  in  tiie 
field  of  radioactivity,  soon  caused  them 
to  announce  the  hypotheses  of  atomic 
disintegration  and  evolution  of  the  e.e- 
ments.  Altho  these  theories  were  at 
first  discredited  and  regarded  in  the 
same  light  as  Perpetual  Motion,  the 
undeniable  existence  of  enormous  reser- 
voirs of  energy  in  the  minute  atom,  as 
evidenced  by  radium,  soon  attracted  the 


of  bankruptcy  and  revolution.  Unrest 
was  widespread.  Crises  between  labor 
and  capital  were  imminent.  Numerous 
strikes  occurred,  and  Bolshevik  upris- 
ings in  Russia  threatened  to  undermine 
all  governmental  control  and  order.  The 
air  seemed  charged  with  something  that 
stifled  all  thoughts  of  resuming  pre- 
war existence.  Over  all  hung  uncon- 
scious, vague  dread,  grasped  in,  its 


@ 1921  by  Science  and  Invention. 


“ Thirty- Foot  Tube*  Were  Excavated  Thru  the  Earth's  Diameter,  Reaching  From,  a Large  Industrial  Center  on  One  Side  to  Some  Ex- 

tensive Agricultural  Area  Upon  the  Other.  Africa,  China,  Australia  and  Parts  of  South  America  Were  Touched.  As  These  Tubes  Were  Sunk, 
They  Were  Lined  With  Browning’s  Electro-Heat  Converting  Apparatus,  Which  Turned  the  Intense  Heat  of  the  Bowels  of  the  Earth  Into  An 
Immeine  Voltage,  Giving  Ati  Electric  Current,  But  Left  the  Interiors  of  the  Tubes  Relatively  Cool  and  Insulated  From  the  Fiery  Medium 
Thru  Which  They  Past.  Food  and  Other  Commodities  Were  Then  Quickly  Hauled  Over  Extensive  Railroad  Systems  to  the  Mouths  of  the 
Tubes  and  the  Elevator-Like  Carriers  Were  Dropt  Thru  the  Center  of  the  Earth.  The  Momentum  Gained  in  the  4000-Mile  Drop  Carried  the 
Cars  Past  the  Center  of  the  Earth  and  Up  to  Within  a Few  Feet  of  the  Opposite  Surface.  At  This  Point  They  Were  Caught  by  Auto- 
matic Catches  and  Giant  Electric  Hoists  Hauled  Them  to  the  Surface ’’ 


the  nineteenth  century  philosopher.s. 
Civilization  has  advanced  at  a rate  com- 
parable to  a geometric  progression,  and 
today  we  are  living  in  the  Golden  Age 
of  Science.  In  looking  back  upon  this 
century,  we  should  review  some  of  the 
most  significant  achievements  of  the 
past,  and  note  their  bearing  upon  prog- 
ress and  their  relevance  to  the  science 
of  today. 

The  dawn  of'  modern  science  oc- 
curred in  1898,  when  the  discovery  of 
radium  and  its  radioactive  propcrtie.s 
was  made  by  the  Curie’s.  The  impor- 
tance of  this  discovery  can  never  be  too 
greatly  emphasized,  for  it  marks  tiiC 
actual  conception  and  birth  of  the  prin- 
ciples upon  which  today's  science  is 
founded.  The  untiring  investigations 
of  those  great  pioneers  of  modern  sci- 


attention not  only  of  scientific  circles, 
but  of  the  whole  world.  Discovery  fol- 
lowed discovery.  Research  became  busy 
with  the  momentous  question  whether 
artificial  means  could  accelerate  or  re- 
tard the  processes  of  spontaneous  dis- 
integration. Civilized  nations  became 
excited  and  expectant.  Vivid  fiction,  ex- 
ploiting the  imaginary  results  of  the 
discovery  of  atomic  disintegration,  was 
widely  read,  and  increased  the  credulity 
of  the  people. 

It  was  at  about  this  period  that  the 
Great  War  occurred.  Altho  this  world 
disaster  took  a great  toll  of  life,  it 
proved  to  be  an  impetus  to  scientific 
advancement.  At  the  close  of  the  War 
the  United  States  found  itself  the  credi- 
tor of  almost  the  entire  European  con- 
tinent, whose  nations  were  on  the  verge 
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entirety  by  only  a few  minds  of  sci- 
entific preeminence.  Prophets  and  re- 
ligious fanatics  preached  the  end  of  the 
world  and  the  arrival  of  the  Millennium. 
The  world  was  ripe  for  some  cataclysm 
that  would  overwhelm  civilization  and 
possibly  sweep  all  life  from  tlie  planet. 

Suddenly,  in  1924,  occurred  the  first 
phenomenon  of  a series,  which  created 
physical  disturbances  sufficiently  power-- 
ful  to  attract  general  attention.  Scien.- 
tific  investigators,  however,  with  the  aivl 
of  their  delicate  instruments,  had  de- 
tected weaker  but  similar  disturbances 
at  previous  periodic  intervals.  The 
world  waited  anxiously  for  words  that 
might  come  from  scientific  men,  identi- 
fying the  cause  of  the  mysterious 
phenomena.  Scientists  knew  that  the 
(Continued  on  page  1361) 


bowels  of  the  moon,  and  a fall 
into  one  of  them  would,  of  ^ 
course,  mean  instant  death  to 
the  traveler. 

But  the  most  impressive  and 
terrorizing  experience  to  the  |r;5 
future  moon  traveler  will  un-  4'^ 
doubtedly  be  the  vast  death  T • 
which  is  on  evidence  at  every 
hand.  The  moon  is  a dead 
world  as  we  all  know,  and  there 
are  no  animals  and  there  is 
probably  no  vegetation;  only 
barren  rocks  greet  the  eye. 
Everywhere  is  silence;  every- 
thing  is  dead  and  lifeless,  and 
the  future  traveler  must  be  en- 
cased  in  a sort  of  diver’s  cos-  ... 
tume  with  a glass-windowed 
helmet  as  he  must  bring  with 
him  his  own  air  if  he  wishes 
to  stay  alive.  And,  he  does  not  |ji(j 
wish  to  stay  long  on  the  moon  pi 
unless  he  walks  around  the 
foot  of  the  mountains  because 
there  are  possibly  few  places  !,.s 
as  unsafe  as  the  moon  itself, 
Huge  meteors  are  crashing 
down  almost  continuously,  and 
there  is  no  atmosphere  as  nn  ■ 
earth  to  act  as  a buffer.  These  ; 

(Continued  on  page  1355) 


One  of  the  Giant  Craters  on  the  Moon's  Surface  Can  Easily 
Contain  the  Whole  of  Greater  New  York  City,  as  the  Illus- 
tration Above  Shows. 

Trip  to  the  Moon 

WE  know  perhaps  more  of  the  configuration 
and  physical  make-up  of  the  moon’s  surface 
than  of  any  other  heavenly  body,  due  to  our 
industrious  and  untiring  astronomers.  There 
are  few  regions  of  the  moon’s  side  facing  the 
earth  that  have  not  been  carefully'  explored  and 
charted.  Altho  the  moon  is  over  238,000  miles  distant, 
our  large  telescopes  bring  the  lunar  landscape  suf- 
ficiently into  range  so  that  all  of  the  larger  mountains 
with  their  ranges  and  craters  are  readily  explored. 
The  two  illustrations  on  this  page  rep- 
resent lunar  scenes  as  we  would  see 
them,  if  we  actually  were  to  visit  the 
moon. 

In  the  first  place,  the  moon,  having 
no  atmosphere,  the  sky  as  it  would  be 
seen  from  our  satellite,  is  inky  black 
with  the  stars  shining  forth  in  a bril- 
liancy never  viewed  from  the  earth. 

A brilliant  sun  shines  out  of  a black 
sky,  while  the  sun  itself  is  surrounded 
by  a wonderful  corona  with  its  mag- 
nificient  streamers  only  partly  seen  on 
earth  at  the  time  of  an  eclipse.  Some 
of  the  lunar  mountain  ranges  are  tre- 
mendous, and  we  have  nothing  like 
them  on  earth.  The  craters  of  some 
of  these  huge  extinct  volcanos  are  of 
tremendous  size;  some  of  them  measured 
across  the  bottom  are  more  than  150 
miles  in  extent,  and  you  could  readily 
place  the  state  of  Rhode  Island  in  one 
of  these  huge  depressions. 

Our  top  illustration  shows  only  a 
moderately  large  size  crater,  and  it  will 
be  seen  that  New  York  City  and  en- 
virons would  readily  fit  into  such  a 
baby  crater,  having  a diameter  of  some 
50  miles.  As  for  height  the  lunar  moun- 
tains are  truly  titanic.  Some  of  these 
mountains  are  over  28,000  feet  in  height. 

Standing  at  the  foot  of  one  of  these 
giants  they  seem  to  topple  over  on  one 
due  to  the  perspective,  the  same  as  when  you  stand 
at  the  foot  of  a skyscraper  and  look  upwards.  It 
seems  to  be  bending  over  on  you.  When  the  sun 
shines  on  these  huge  mountains,  it  is  of  course  pos- 
sible to  see  all  the  way  up  as  there  is  no  atmosphere 
and  no  clouds  to  impair  the  vision.  Such  a siglit 
must  be  overpowering  and  grandiose. 

At  the  foot  of  these  mountains  we  see  huge  cracks 
running  in  all  directions,  and  these  cracks  are  vast 
canyons  in  themselves,  much  deeper  than  we  know 
of  on  earth.  They  extend  for  miles  down  into  the 


Close-up  View 
o(  the  Moun- 
tains o(  the 
Moon  Show- 
in  g Their 
Preci  p i t o u s 
Sides.  The 
Moon  Has  No 
■Atmos  p h e r e 
and  So  Even 
If  an  Adven- 
turous Earthly 
Being  Should 
Make  the  Trip 
Some  Day,  to 
Our  Neighbor 
the  Moon,  He 
Would  Not 
Find  1 1 a 
Very  Salubri- 
ous or  Pleas- 
ant Place  on 
Which  to  Take 
up  His  Habi- 
tation, for  the 
Only  Way  He 
Could  Live  on 
the  Surface  of 
the  Moon 
Would  Be  by 
Providing 
Himself  With 
an  Outfit 
S i m i 1 ar  to 
that  of  a 
Dover’s  Suit, 
Equipt  With 
a n Oxygen 
Tank  and  Ar- 
tificial Air 
Device. 


Photo  at  Right 
Shows  But 
One  of  the 
Thousands  of 
Activities  Car- 
ried on  in  the 
Bureau  of 
Standards 
L a boratories. 
That  of  Test- 
ing the  Wear- 
ing Quality  of 
Sole  Leather. 
Pieces  of 
Leather  Are 
Placed  on  a 
Wheel  Which 
Turns  Against 
an  Emery 
Disc,  Carrying 
the  W 
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This  Giant  Testing  Machine  at 
the  Bureau  of  Standards  Labor- 
atory, Washington,  D.  C.,  Can 
Register  With  Equal  Accuracy, 
the  Power  Required  to  Crush 
an  Egg  Shell  or  That  Required 
to  Crumple  Up  the  Strongest 
Steel  Girder.  Its  pulling 
Strength"  Is  1,150,000  Pounds 
and  the  Maximum  Crushing 
Power  Is  2,300,000  Pounds. 

The  Preparation  of  Pure  Iron 
Alloys  Is  Carried  on  in  the 
Special  Laboratory  Shown 
Below,  Where  Electrolytic  Iron 
99.97  Per  Cent  Pure  Has  Been 
Obtained.  Two  Vacuum  Elec- 
tric Furnaces  With  the  Neces- 
sary Transformers  and  Control 
Switchboards  Are  Here  Shown. 


Railroad  “Track  Scale”  Testing  Car, 
Built  By  the  Bureau  of  Standards  Ex- 
perts. Each  Weight  Has  a Value  of 
10,000  Pounds  or  ,5  Tons,  and  the  Car  Is 
Sent  About  the  Country  to  Test  Railroad 
Track  Scales,  and  Also  to  Serve  as  a 
Standard  By  Which  the  Scale  Testing 
Cars  of  the  Various  Railroad  Companies 
Are  Calibrated. 


The  Photograph  Above  Shows  the  Long  Tank  of  Water  Used  in 
Calibrating  Water  Meters.  A Miniature  Control  Car  Runs 
Along  the  Rails  at  Either  Side  of  the  Tank  While  the  Operating 
Mechanism  of  the  Water  Meter  Being  Tested  Is  Carried  Thru 
the  Water  at  Any  Desired  Speed  and  the  Reading  Checked  With 
a Standard  Meter  Carried  on  the  Car.  The  Speed  of  the  Car  Is 
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At  a Temperature  of  S73  Degrees  Crystalline  Quartz  Changes  Into  Another 
Crystal  With  a Transfer  of  Energy  During  the  Process.  Remarkable  Results 
Regarding  the  Temperature  Changes  Occurring  in  Crystalline  Quartz  Have 
. Been  Carried  Out  by  Means  of  the  Extremely  Powerful  Electro-Magnet  and 
Auxiliary  Apparatus  Shown  in  the  Photo  Above. 


ALTHO  you  and  I,  as  citizens  of  a 
great  and  progressive  nation,  per- 
haps do  not  realize  the  fact,  yet 
every  time  we  purchase  a pound 
of  butter  or  a sirloin  steak  at  the 
grocers  or  butchers,  these  food  products 
are  weighed  out  on  a scale,  which  has 
been  checked  with  the  standards  provided 
by  the  National  Bureau  of  Standards 
Laboratories  located  at  Washington, 

D.  C. 

One  of  the  accompanying  photographs 
shows  a most  interesting  sight, — that  of 
a railroad  track  scale  testing  car  built 
and  calibrated  by  the  Bureau  of  Stand- 
ards scientists.  This  car  is  fitted  with 
weights  of  10,000  pounds  or  5 tons  each; 
it'  is  sent  about  the  country  to  test  the 
railroad  track  scales  and  it  also  serves 
to  set  the  standard  by  which  the  test  cars 
of  the  various  railroad  companies  are 
evaluated. 

Altho  we  are  prone  to  think  that  the 
average  weighing  scale  is  accurate  in  the 
majority  of  cases,  it  has  sometimes  been 
found  that  as  high  as  50  per  cent,  of  the 
larger  scales  inspected  have  been  quite 
incorrect, — due  simply  to  the  fact  that  no 
proper  facilities  had  been  available  here- 
tofore for  testing  the  scales. 

Another  photograph  shows  one  of  the 
thousands  of  activities  carried  on  at  the 
laboratories  of  the  Bureau  of  Standards, 
—that  of  testing  the  wearing  quality  of 
sole  leather.  In  the  machine  here  illus- 
trated, pieces  of  leather  are  placed  on  a 
wheel  which  turns  on  an  emery  disc  car- 
rying the  weight  of  an  average  man. 
After  carrying  on  this  test  for  a definite 
period  of  time,  a careful  record  of  which 
is  kept  of  course  by  the  engineer  in 
charge  of  the  work,  the  exact  wearing 
quality  of  the  leather  by  this  simple  test 
can  be  determined  with  exactitude. 

TESTING  WATER  METERS  WITH  MINIA- 
TURE ELECTRIC  TROLLEY  CAR  AND 
TANK. 

One  of  the  accompanying  photographs 
shows  the  long  tank  of  water  used  in 
making  accurate  standardization  tests  on 
water  meters, — not  the  ordinary  variety 
used  for  integrating  the  number  of  cubic 
feet  or  gallons  of  water  passing  thru  your 
kitchen  and  bathroom  spigots, — but  for 
accurately  testing  the  large  motors  em-. 
ployed  to  determine  the  force  and  quan- 
tity of  water  used  to  operate  mills  and' 
factories.  In  this  case,  instead  of  having 
the  water  flow  thru  a pipe  or  channel  and 
also  thru  the  meter  in  order  to  make  the 
necessary  test  on  it,  the  water  simply  re- 
mains stationary  in  the  tank  shown,  while 
the  meter  under  test  is  secured  on  an 
arm  projecting  down  into  the  water, 
which  arm  is  securely  fastened  to  the 
small  electrically  controlled  car,  shown. 
Many  of  us  probably  envy  the  man  who 
makes  these  tests,  for  most  of  us  in  our 
maturity,  still  manifest,  secretly,  a great 
deal  of  the  juvenile  love  of  the  trolley 
motorman’s  job. 

By  means  of  the  electric  controller  box 
on  the  trolley  car,  the  meter  can  be 
moved  at  any  definite  speed  desired,  thru 
the  still  water  and  the  readings  of  the 
meter  being  tested  are  accurately  checked 
with  those  indicated  by  the  standard 
meter.  The  standard  meter  used  for 
checking  such  measurements  in  any  case, 
is  of  course  calibrated  previously  by  some 
other  means  than  the  one  usually  ern- 
ployed  in  checking  up  the  meters  sent  in 
\:j  patrons  of  the  Bureau.  In  the  case  of 


water  meters,  this  is  often  done  by  weigh- 
ing and  measuring  the  amount  of  water 
passing  thru  the  meter  in  a given  time. 

Another  one  of  this  interesting 
Bureau’s  tests  is  illustrated  in  the  photo 
showing  one  of  the  engineers  making- 
researches  into  the  heat  liberated  by 
different  types  and  makes  of  electric 
light  bulbs.  Contrary  to  popular  opinion, 
the  services  of  the  Bureau  of  Standards 
are  intended  not  only  for  governmental 
work,  but  it  is  maintained  and  stands 
ready  to  make  any  test,  within  its 
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functions,  for  private  citizens,  companies 
or  corporations,  at  a reasonable  charge. 

It  is  a mark  of  distinction  and  of  the 
highest  order  for  any  new  invention  or 
device,  to  have  bona  fide  tests  made  in 
the  Bureau  of  Standards’  laboratories. 

GIANT  TESTING  MACHINE  MEASURES 
POWER  TO  CRUSH  AN  EGG. 

One  of  the  accompanying  photos 
shows  a giant  testing  machine  operating 
with  screw-shafts,  and  which  machine 
can  register  with  equal  accuracy,  the 


power  necessary  to  crush  an  egg  shell, 
or  that  required  to  break  down  the 
strongest  steel  sky-scraper  girder.  The 
machine  here  illustrated  is  suitable  for 
testing  any  piece  of  steel,  iron  or  other 
metal  from  a few  inches  in  length  up 
to  30  feet.  It  can  exert  a pulling 
strength  up  to  1,150,000  pounds  and  a 
crushing  power  of  2,300,000  pounds.  The 
great  screw-shafts  are  40  feet  long  and 
one  foot  in  diameter.  Instead  of  water 
being  used  in  the  cylinders  to  furnish 
the  necessary  hydraulic  power,  oil  is 
utilized. 

Several  of  these  machines  are  in  use 
by  the  Bureau  of  Standards,  for  testing 
steel  beams  and  other  structural  mem- 
bers. In  the  Pittsburgh  branch  of  the 
Bureau  of  Standards’  Laboratories,  one 
of  the  most  powerful  testing  machines, 
if  not  the  most  powerful  in  the  world, 
has  been  installed;  this  is  the  great 
10,000,000  pound  Olsen  testing  machine. 
These  machines  are  used  in  a series 
of  investigations  jointly  conducted  by 
the  Bureau  of  Standards  and  the  Ameri- 
can Society  of  Civil  Engineers  for  the 
purpose  of  quickly  calibrating  and 
checking  the  formulae  for  computing 
the  strength  of  steel  columns,  beams  anti 
other  members  upon  which  formulas  the 
efficiency  and  safety  of  our  present  day 
offices  and  industrial  buildings  depend. 

The  huge  Olsen  testing  machine 
stands  four  stories  high  and  somewhat 
resembles  the  horizontal  type  of  test- 
ing machine  shown  in  the  accompanying 
photo  if  the  latter  were  changed  to  the 
vertical  position.  It  is  often  used  for 
determining  the  crushing  or  compres- 
sive strength  of  such  materials  as  a sec- 
tion of  a brick  or  concrete  wall,  etc.  It 
is  capable  of  exerting  a pressure  as  high 
as  10,000,000  pounds  or  5,000  tons, — 
sufficient  to  break  the  steel  propeller 
shaft  of  the  greatest  war  vessel  afloat. 

A specimen  brick  pier  made  up  for 
test  to  ascertain  the  qualities  of  a par- 
ticular brick,  measured  16  feet  high  by 
48  inches  square.  Some  idea  of  the 
tremendous  crushing  power  of  this  ma- 
chine can  be  gained  by  imagining  what 
force  must  be  exerted  to  cause  this  solid 
brick  column  4 feet  square  and  16  feet 
high  to  crumble. 

SPECIAL  EQUIPMENT  FOR  PREPARING 
PURE  IRON  ALLOYS. 

The  preparation  of  pure  iron  alloys 
calls  for  special  laboratory  equipment, 
which  demand  has  been  met  by  the  Na- 
tional Bureau  of  Standards,  where  elec- 
trolytic iron  99.97  per  cent,  pure  is  ob- 
tained. The  illustration  shows  the  ap- 
paratus in  use,  consisting  of  two  elec- 
trical vacuum  furnaces,  together  witii 
transformers  and  switch  boards  for  the 
electrical  control.  On  the  table,  included 
in  the  photograph,  are  special  crucibles, 
finished  ingots,  together  with  rolled 
bars  from  these  ingots,  and  tensile  test 
specimens. 

By  way  of  insuring  a reliable  founda- 
tion for  the  scientific  study  of  the  effects 
of  the  small  portions  of  impurities 
always  present  in  iron  and  steel  it  is 
essential  to  have  accurate  knowledge 
of  the  properties  of  really  pure  iron  and 
alloys  of  pure  iron  with  known  amounts 
of  single  impurities,  intentionally  added. 
Such  iron,  in  the  absence  of  impurities, 
is  being  obtained  by  the  Bureau  of 
Standards.  It  is  melted  in  a vacuum  to 
(Continued  on  page  1326.) 
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IT  usually  happens  that  the  fuse  blows, 
putting  the  lights  out  at  the  worst 
possible  time ; for  instance,  when 
the  housewife  is  nicely  started  on 
the  big  family  wash  with  the  electric 
washer,  putting  it  out  of  commission 
Exasperating,  isn’t  it?  The  head  of  the 
house  is  away  at  work  too,  else  he  could 
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foolishly  using  pennies,  a nail  or  wire, 
etc.,  to  replace  blown  fuses  courts  fire  dis- 
aster, besides  trouble  with  the  Power 
Company  if  their 
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transformer  or 
expensive  appar- 
atus is  burnt  out 
as  a resu  t. 

Fig.  1 shows 
the  ordinary  6 
to  10  ampere 
plug  fuse  used 


How  the  Fuse 
Blocks  and  Electric 
Light  Meters  Are 
Often  Arranged  In 
an  Apartment 
House  In  the  Large 
Cities,  Where  Two 
to  Three  Circuits 
for  Each  Family 
Are  Brought  Down 
to  the  Cabinet  Box. 
In  Trying  to  Lo- 
cate a Blown  Fuse 
In  Such  an  In- 
stallation It  Is  First 
Necessary  to  De- 
termine Which 
Fuses  Control  the 
Circuit  Leading  to 
Your  Apartment,  or 
Else  You  Will 
Have  to  Test  Out 
Each  Circuit  in  the 
Cabinet,  Either  by 
Examining  the  Fuses 
or  by  Testing  with 
a lamp.  Once  You 
Have  Located  a 
Blown  Fuse  It  Is 
the  Safest  Plan  to 
Open  the  Main 
Switch  When  Re- 
placing the  Fuse  or 
Fuses. 


on  lighting  cir- 
cuits. It  con- 


sists of  an  alloy 
of  lead  and  zinc 

worry  about  it.  The  Electric  Power  Co.,  principally,  in  the  form  of  a wire  or 
will  send  a troubleman  out  to  make  re-  ribbon.  In  all  cases  it  is  enclosed  corn- 


pairs — and  charge  you  for  his  time  and 
three  or  four  fuses,  when  only  one  was 
needed.  You  will  need  to  wait  anywhere 
from  one  to  two  hours  for  him  to  arrive 
and  that  will  delay  your  washing  so  you 
can’t  get  started  again  till  after  lunch. 
If  you  onlv  knew  how  to  locate  the  blown 
fuse  and  put  in  a new  one,  you  could 
get  the  washer  going  again  in  five  minutes 
and  have  the  wash  finished  by  12  o’clock. 
Why  not  learn  how?  The  thing  is  very 
simple  and  if  directions  are  followed, 
you  can’t  possibly  receive  a shock. 

First,  let  us  consider  the  purpose  of 
the  fuse.  Why  must  fuses  be  put  in  the 
circuit  ? They  are  a nuisance  when  the 
fuse  blows  we  all  agree,  but  suppose  your 
washer  had  not  been  protected  by  fuses. 
You  get  something  caught  in  the  ringer 
that  stalls  the  motor.  It  is  not  built  to 
withstand  so  heavy  an  overload — for 

more  than  a few  seconds  before  it  burns 
out.  A new  motor  costs  $25  or  $30. 

Repairing  the  motor  may  cost  $15  or 

$20.  A new  fuse  costs  8 to  10  cents. 
For  the  protection  of  your  motor  then, 
you  need  fuses  from  the  standpoint  of 
cost.  Fire  risk  is  much  greater  also 
without  fuse  protection.  Any  person 


pletely  in  order  that  the  heated  metal 
will  not  be  thrown  onto  material  that 
will  easily  catch  fire  when  the  fuse  blows. 

Do  not  replace  that  6-ampere  fuse  with 
a 20-ampere  fuse  for  house  lighting  cir- 
cuits, because  that  means  NO  FUSE 
protection  for  any  motors,  lamps  or  other 
things  on  the  circuit  which  take  less  than 
20  amperes,  and  you  will  run  the  risk 
of  burning  out  your  motors,  etc.  Fur- 
thermore, No.  14  B.  & S.  gage  wire, 
which  is  ordinarily  used  for  wiring 
houses,  will  only  carry  safely  15  amperes; 
if  a heavier  current  is  carried  contin- 
uously, the  wire  overheats  and  the  insu- 
lation is  gradually  destroyed  causing 
trouble  later  or  else  fire  results. 

When  a fuse  blows  it  is  generally 
caused  by  too  big  a load.  It  might,  of 
course,  be  a short-circuit  or  ground;  but 
in  the  majority  of  cases  it  is  due  to  either 
a sudden  heavy  overload  or  else  a steady 
heavier  load  than  the  fuses  are  intended  to 
carry.  This  causes  them  to  gradually  heat 
up  and  melt.  Getting  something  stuck  in 
the  ringer  is  an  example  of  a sudden 
heavy  overload ; while  operating  the 
washer,  the  vacuum  sweeper,  the  coffee 
percolator,  and  the  toaster  or  some  sim- 
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ilar  combination  ALL  at  one  time  off 
of  one  circuit,  is  an  example  of  a steady 
overload  that  will  melt  an  ordinary  6- 
ampere  fuse  shortly. 

Generally,  an  ordinary  house  will  have 
at  least  two  branch  circuits  and  quite 
often  more.  Sixteen  lights  is  all  that  is 
supposed  to  be  put  on  one  branch  circuit. 
Fig.  2 shows  an  ordinary  single  branch 
fuse  cut-out  block  with  switch  suitable 
for  one  two-wire  circuit.  Fig.  3 shows 
a double-branch  fuse  cut-out  block  used 
for  two  two-wire  circuits.  F'ig  4 shows  a 
fuse  cut-out  block  for  two  two-wire  cir- 
cuits with  3-wire  service.  Fig.  5 illus- 
trates a Lpical  two-wire  installation  with 
a double  branch  fuse  cut-out  block  for 
two  separate  house  circuits. 

The  cabinet-box  is  usually  located  in 
the  basement  and  h.as  a switch  inside  as 
shown.  After  opening  the  self-closing 
hinged  door  of  the  cabinet-box,  pull  this 
switch  open  the  first  thing,  then  replace 
both  fuses  of  one  cirgnit  at  A,  with  new 
fuses,  and  close  the,  switch.  If  this  does 
not  remedy  the  trouble,  OPEN  the  switch 
and  replace  fuses  in  B with  new  ones. 
Then  close  the  switch.  If  the  trouble  was 
merely  an  overload,  following  these  sim- 
ple directions  will  restore  service  as  a 
rule.  Once  in  a hundred  times  the  service 
fuses  C are  blown.  You  can  easily  ob- 
serve whether  or  not  this  is  the  case. 
There  is  absolutely  no  danger  of  your 
receiving  a shock  if  you  OPEN  the 
switch  before  replacing  the  fuse.  Do 
not  attempt  to  replace  the  service  fuses 
C,  if  they  are  blown,  unless  either  you 
or  the  man  of  the  house  knows  consid- 
erable about  electricity,  as  those  contacts 
are  alive  and  dangerous.  Better  call  up 
the  power  company  and  have  them  re- 
place them. 

In  large  cities,  the  procedure  for  flat 
buildings  where  two  or  three  circuits  for 
each  family  are  brought  down  to  the 
cabinet-box,  shown  in  Fig.  6,  is  slightly 
different.  It  now  becomes  necessary  to 
either  first  determine  which  cut-outs  con- 
trol the  circuits  leading  to  your  own 
particular  flat  or  else  test  out  each 
circuit  in  the  cabinet-box.  The  first 
way  i§  safer  to  follow  for  one 

unfamiliar  with  electricity.  Adopt- 
ing this  plan  then  make  it  the  first  duty 

{Continued  on  page  1346) 
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Several  Styles  of  Fuse  Blocks  Are  Shown  In 
the  Illustration  Above,  as  Well  as  a Typical 
Testing  Socket  and  Lamp. 


C©snd^ctled  h>y  WILLIAM  M,  BUTTERFIELD 


HOME-MADE  GAS  SAVER. 

A HOME-MADE  gas  saver  that  has 
the  value  of  saving  that  household 
necessity  is  shown  in  an  accom- 
panying illustration.  It  consists 
of  a sheet  iron,  box-like  cover 


that  is  made  by  the  home  mechanic  to  fit 


This  Home-Made  Gas  Conserver  Is  Constructed 
from  a Piece  of  Sheet  Iron  Cut  and  Bent  to 
the  Shape  Shown,  or  to  Fit  the  Particular 
Stove  at  Hand.  The  Heat  Ordinarily  Wasted 
by  the  Gas  Flames  Shooting  Up  All  Around 
the  Tea  Kettle  or  Other  Vessel,  for  Example, 
Are  Caused  to  Heat  the  Sheet  Iron  Top  in  the 
Manner  Apparent — a Real  Economical  Idea! 

closely  over  the  top  of  any  sized  gas  stove 
or  range.  It  has  but  one  hole  thru  which 
the  heat  from  a single  lighted  burner  may 
come  in  direct  contact  with  any  cooking 
utensil.  The  sides  of  the  cover  are  held 
by  strap  iron  pieces,  bent  into  the  shapes 
shown  (3/16"  xl"  iron),  and  3/16"  bolts. 
These  retaining  pieces  also  serve  as  sup- 
ports for  the  cover,  and  its  load  of  utensils 
when  in  use,  by  resting  as  shown  on  the 


Housewives  Are  Always  Wishing  for  More 
Shelves  on  Which  to  Place  Their  Dishes  and 
Cooking  Utensils,  Especially  in  and  About 
the  Kitchen  (Which  Is  Not  Always  So  Large 
Nowadays).  This  Idea  Provides  Extra  Shelf 
Room  Right  on  the  Ins'de  of  the  Closet  Door, 
Suitable  for  Dishes  and  Utensils. 


top  of  the  stove.  The  cover  can  be  at- 
tached or  removed  as  quickly  and  as  easily 
as  placing  a kettle  on  the  stove. 

The  idea  is  that  with  one  burner  lighted, 
and  a kettle  over  the  hole  above  that 
burner,  heat  is  confined  and  distributed 
over  the  area  of  the  cover  to  such  a de- 
gree that  other  utensils  are  heated  and 
food  cooked  without  any  of  the  other 
burners  being  used,  and  with  no  loss  of 
heat  applied  to  the  kettle  over  the  lighted 
burner.  In  this  way  one  burner  does  the 
work  of  the  entire  group  of  burners. 

CABINET  FOR  KITCHEN  DISH-CLOSET. 

There  is  usually  about  nine  inches  of 
waste  space  between  the  inside  of  a closet 
door  and  the  front  edge  of  its  shelves 
which  can  be  used  to  good  advantage,  in 
these  days  of  housing  shortage.  The  sug- 
gestion is  for  the  dish  closet  in  the 
kitchen,  and  consists  of  a four-shelved 
cabinet,  with  its  supporting  brackets  made 
useful  by  a connecting  board  with  hooks 
for  hanging  up  pots  or  frying-pans.  This 
idea  we  imagine  will  meet  with  wide  ap- 
proval, for  it  has  advantages  which  are 
apparent  to  every  orderly  house  wife,  yet 
for  some  reason  such  an  arrangement  has 
never  been  utilized.  As  the  cabinet  is 
swung  more  or  less  quickly  on  the  moving 
door  it  should  be  secured  firmly  thereto 
with  screws  or  nails. 

LEATHER  TOBACCO  BOX. 

Herewith  is  shown  a leather  covered 
and  metal  trimmed  tobacco  box  that  the 
home  mechanic  can  make  during  his  spare 
moments.  The  design  is  of  that  flexible 
kind  provided  to  fit  any  special  brand  of 
tobacco  can  which  the  maker  is  in  the 
habit  of  using,  and  consists  of  a wooden 
frame,  with  wooden  cover,  upon  which  the 
leather  or  leatherette  is  glued.  No  attempt 
is  made  to  bevel  the  corners  of  the  box, 
this  part  being  nailed  together  as  shown. 
The  top  consists  of  two  pieces  of  wood, 
joined  to  form  a lip  and  lid,  and  a brass 
knob — screwed  on  when  the  leather  is  in 
place.  Brass  oval  frames,  for  the  portraits 
of  favorite  lady  friends,  are  also  nailed 
over  the  leather  in  the  places  illustrated 
on  the  sides  of  the  box.  Frames  of  this 
sort  are  commonly  sold  for  similar  uses. 
To  prevent  the  tobacco  can  from  shifting 
about  in  the  box  a moulding  is  tacked  to 
the  box  bottom  to  fit  the  can  and  hold  it 
in  place  before  putting  in  that  part. 

HOME-MADE  STEAMER  CHAIR. 

One  of  the  most  comfortable  lounging 
chairs  for  out-of-door  use  is  the  old 
home-made  folding  chair  with  foot  rest, 
constructed  somewhat  along  the  lines  of 
the  steamer-chair.  The  canvas  seat  and 
rest  being  in  one  piece,  and  suspended  at 
its  ends,  just  fits  somehow  and  makes  the 
chair  cool  and  “comfy.”  The  cut  here- 
with shows  a method  of  constructing  a 
chair  of  this  sort.  The  lumber  is  l%"x 
1"  hardwood,  say  ash  or  oak,  and  should 
be  straight-grained  and  extra  tough.  As 
small  bolts  as  possible  04”)  should  be 
used  so  as  not  to  make  the  holes  in  the 
wood  so  large  as  to  weaken  it.  Iron  gas 
pipe,  fitting  the  )4"  bolts,  is  used  to  keep 
the  wood  pieces  spaced  apart  and  in  place 
as  shown.  A stop  for  holding  the  back 
in  position  is  also  made  of  wood  and 
screwed  in  the  place  illustrated.  Heavy 
canvas,  such  as  is  used  for  tents,  is  pro- 
vided in  the  rough  21"x90",  when  a 1" 
hem  is  then  formed  on  each  side  making 
the  piece  19"  wide.  This  is  looped,  and 


fastened  by  stitching,  so  that  when  placed 
over  the  pipe  when  the  chair  is  put  to- 
gether the  seat  will  hang  about  as  shown 
in  drawing.  The  bolts  may  be  slightly 
riveted,  once  the  chair  is  put  together,  to 
prevent  nuts  from  working  loose.  Di- 
mensions of  bolts,  pipe  and  lumber  are 
given  in  the  illustration. 


There  Is  Nothing  That  Is  More  Available  for 
the  Requirements  of  the  Man  in  the  Household 
Than  an  Attractive  Container  for  His  To- 
bacco Can  or  Humidor,  and  the  Author  Here 
Describes  and  Illustrates  a Design  for  Such  a 
Container  Which  Should  Be  Finished  in  Leather 
or  Burnt  Wood. 

When  complete,  this  steamer  chair  can 
be  placed  on  the  porch  or  in  the  shadj' 
Ifack  yard.  As  no  chair  in  the  house 
can  compare  with  it  when  it  comes  to 
comfort,  this  steamer  chair  may  be  de- 
sired for  parlor  use;  and  to  remove  any 
trace  of  its  “home-made”  appearance, 
besides  adding  greatly  to  its  attractive- 
ness, it  would  be  advisable  to  have  it 
covered  with  flowered  cretonne  or  other 
material,  so  as  to  match  the  summer 
coverings  of  the  other  furniture. 


54" 


41" 


32” 


19" 


23" 

Now  That  Vacation  Days  Are  Approaching, 
This  Home-Made  Steamer  Chair,  Which  Is 
Simplicity  in  Itself,  Will  Appeal  to  Many. 
Contrary  to  General  Opinion,  This  Type  of 
Chair  Is  Much  More  Comfortable  Than  Might 
Be  Supposed.  The  Canvas  Forms  Itself  to  the 
Contour  of  the  Body  Nicely. 
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SOME  SIMPLE  CHEMICAL  TESTS 


Marsh’s  Test  for  Arsenic  Is 
Being  Made  Here.  Hydrogen 
Gas  Evolved  From  the  Genera- 
tor Carries  Over  Some  Arsine 
From  a Suspected  Solution 
Which  Has  Been  Previously 
Poured  Into  the  Thistle  Tube. 

The  Arsine  Is  Decomposed. 


Performing  the  Spectroscopic  Test 
for  the  Detection  of  Metallic 

Vapors  in  the  Flame  of  a Bunsen 
Burner.  Various  Color  Zones  In- 
dicate the  Component  Metallic 
Vapors  From  Which  One  Can 
Easily  Distinguish  the  Metal. 


Sometimes  a Blue  Glass  Is 
Used  to  Make  Flame  Test 
Identifications  More  Positive. 
Thus  Potassium  Compounds 
Give  a Purple  Color  Which 
Appears  Red  Thru  a Blue  Glass. 
All  Sodium  Compounds  Give  a 
Yellow  Color  Invisible  When 
Viewed  Thru  This  Blue  Glass. 


Method  of  Preparing  Sodium 
Chlorid  Is  Depicted  in  the 
Photograph  Below.  In  This 
Manner  Pure  Sodium  Chlorid 
Free  of  All  Other  Ingredients 
Except  the  Chlorin  and  the 
Sodium  Elements  May  Be  Ob- 
tained and  Used  for  Further 
Tests  in  the  Laboratory.  This 
Will  Be  Described  in  the  Next 
Paper. 


Making  a Borax  Bead 
Test  for  Metallic 
Elements.  Sometimes 
Phosforous  Salt  and 
Sodium  Carbonat 
Beads  Are  Used. 
With  the  Borax 
Beads,  Very  Beauti- 
ful Colors  and  In- 
tense Hues  Definitely 
Ascribe  a Name  to 
the  Unknown  Metallic 
Compound. 


The  Product  Is  Put  Upon  a Small 
Piece  of  Charcoal  and  a Flame 
Directed  Upon  It  by  Means  of  a 
Blowpipe.  Before  Quite  Cool  Cobalt 
Nitrate  in  Solution  Is  Dropt  Upon 
the  Heated  Compound,  and  Various 
Color  Changes  Are  Obtained, 


There  is  nothing  that  gives  the 
Amateur  Chemist  more  genuine 
satisfaction  than  to  be  able  actu- 
ally to  make  tests  for  chemical 
substances.  The  whole  subject  of 
Qualitative  Analysis,  one  of  the  chief 
branches  of  the  science  of  chemistry,  con- 
sists in  doing  in  a systematic  way  this 
very  thing.  A little  later  I propose  to 
take  up  in  this  series  of  articles  an  ele- 
mentary course  in  qualitative  analysis,  but 
in  the  present  number  I shall  deal  only 
with  a number  of  isolated  sets  of  chemical 
tests  which  are  much  used  in  particular 
cases. 

Flame  Tests:  There  are  a number  of 

the  metals  which  give  to  the  Bunsen  flame 
characteristic  colors.  In  order  to  do  this 
some  compound  of  the  metallic  element 
must  be  present  in  the  flame  in  the  form 
of  incandescent  vapor.  The  metal  which 
gives  the  most  striking  and  persistent 
color  to  the  flame  is  sodium.  It  gives  a 
brilliant  yellow  and  only  the  faintest  trace 
of  the  metal  is  necessary  to  color  the 
flame.  Indeed  with  the  aid  of  the  spectro- 
scope. a very  delicate  instrument  for  the 
detection  cf  elements  in  the  form  of  in- 


candescent vapor,  so  small  a quantity  as 
one-hundred-thousandth  of  a grain  of 
sodium  may  be  identified  with  perfect 
certainty. 

For  use  in  making  flame  tests  a mounted 
platinum  wire  will  be  necessary.  Of 
course  platinum  is  very  expensive  but  the 
cost  of  a 4-inch  length  of  about  No.  22 
wire  will  not  be  prohibitive.  To  mount 
it  fuse  one  end  securely  into  the  end  of  a 
short  length  of-  small  glass  tubing.  Clean 
the  wire  by  dipping  it  into  a solution  of 
concentrated  hydrochloric  acid  and  then 
heating  to  incandescence  in  the  outer,  or 

0. xidizing  flame,  of  the  Bunsen  burner. 
Never  place  it  in  the  inner,  or  reducing 
flame,  and  always  have  a colorless  flame, 

1. e.,  a non-luminous  flame.  If  not  you 
will  injure  the  platinum. 

Draw  the  clean  platinum  wire  thru 
your  fingers  and  then  place  it  in  the  flame. 
Immediately  you  will  notice  the  yellow 
color  of  sodium,  for  this  element  in  the 
form  of  its  compounds  is  everywhere 
present,  even  on  your  hands,  and,  as  al- 
ready stated,  the  minutest  quantities  will 
reveal  themselves  in  the  flame. 

Now  dip  the  wire  into  each  of  a number 


of  solutions  of  sodium  salts  and  in  each 
case  place  the  wire  in  the  flame.  In  all 
of  them  the  brilliant  yellow  of  sodium  will 
flash  out  and  persist  for  several  minutes. 
Before  using  .with  any  other  salt  solution, 
the  wire  must  be  cleaned  by  dipping  it  into 
concentrated  hydrochloric  acid  and  re- 
heating in  the  flame.  Always  repeat  this 
operation  until  there  is  no  color  left. 
Figure  1 shows  the  proper  position  for  the 
wire  in  the  flame. 

Hold  a short  piece  of  glass  tubing  in 
the  flame  until  it  has  softened.  You  will 
note  that  the  flame  becomes  yellow,  show- 
ing the  presence  of  sodium,  for  sodium  is 
always  present  in  glass. 

Obtain  three  small  squares  of  cobalt- 
blue  glass  and,  having  dipt  the  platinum 
wire  in  the  solution  of  some  sodium  salt, 
hold  the  three  thicknesses  of  glass  be- 
tween your  eye  and  the  sodium  flame. 
You  will  observe,  however,  that  the  yel- 
low sodium  flame  is  entirely  cut  off,  be- 
cause blue  glass  will  not  permit  the  pas- 
sage of  yellow  light.  This  fact  as  we 
shall  see  is  of  fundamental  importance  in 
the  detectio-n  of  the  potassium  flame. 

{Con!  in  tied  on  page  1349) 


Up  on  the  third  floor  of  their  home 
in  St.  Paul,  Allan  and  James  E. 
Trask,  youthful  engineers,  have 
built  a complete  electric  railroad, 
perhaps  the  only  one  of  its  kind 
in  the  entire  country.  Its  miniature  loco- 
motive is  modelled  after  the  big  electric 
locomotive  used  in  pulling  the  Chicago, 
Milwaukee  and  St,  Paul  trains  over  the 
Rocky  Mountain  division ; the  miniature 
electric  type  embodies  practically  all  the 
features  of  its  big  prototype.  In  fact,  the 
builders  of  the  model,  with  just  the  ordi- 
nary tools  and  a few  pictures  of  the  big 
locomotive,  had  to  work  out  in  miniature 
problems  similar  to  those  which  the  Gen- 
eral Electric  engineers  had  to  master  in 
constructing  the  big  engine. 


By  lEsi.ff’Il 

In  addition,  their  problem  was  compli- 
cated to  some  extent  by  the  very  small- 
ness of  the  model.  For  instance,  a system 
of  remote  control  had  to  be  developed. 
A 300-watt  generator  set  provides  the 
power  from  the  lighting  current. 

Sitting  at  the  control  levers,  the  oper- 
ator turns  on  the  current.  The  locomotive 
moves  slowly  and  gradually  out  of  the 
yards,  the  speed  accelerating  as  the  lever 
is  moved  up  notch  by  notch,  and  the  en- 
gine disappears  around  a curve  into  the 
next  room,  returning  presently  and  coast- 
ing slowly  to  a stop  as  the  power  is  shut 
off.  Not  a hand  touches  the  engine  in 
starting  or  stopping. 

Twenty  feet  away,  in  another  room, 
where  it  can’t  be  seen  by  the  operator,  the 


train  may  be  speeding  along.  The  oper- 
ator changes  the  levers,  and  back  the 
train  goes  in  the  other  direction,  reversing 
its  course  electrically  without  the  touch 
of  a hand  to  the  engine,  so  perfect  has 
the  system  of  control  been  developed. 

Allan,  now  22  years  old,  designed  the 
miniature  railroad  and  worked  out  the 
electrical  problems.  James,  aged  17 
years,  did  the  necessary  machine  work, 
such  as  turning  up  the  wheels  and  shaping 
the  truck  frames,  in  the  shop  at  the  local 
High  School. 

The  engine  is  38  inches  long  and  weighs 
48  pounds.  It  will  e.xert  a 10-pound  pull 
at  the  draw-bar,  which  is  sufficient  to  pull 
250  pounds  of  smooth  running  cars  on  a 
level  track.  With  a 100-pound  train,  it 


The  Photograph  Above  Shows  the  Two 
Builders  of  the  Marvelously  Complete  Miniature 
Electric  Railway  Illustrated  in  the  Photos  At 
the  Right.  Allan  Trask,  Designer  and  Chief 
Engineer  of  the  Model  Electric  Railway  Appears 
At  the  Right,  While  His  Assistant  in  the  Me- 
chanical Department,  Or  the  “Master  Mechanic” 
of  Construction  Work  Is  James  E.  Trask. 


The  Upper  Right  Hand  Photo  Shows  One 
Terminus  of  the  Trask  Brothers’  Model  Electric 
Railway.  Sitting  At  the  Control  Lever  Mounted 
On  the  Side  of  the  Table,  the  Operator  Turns 
On  the  Current — the  Locomotive  and  Train 
Moves  Slowly  and  Gradually  Out  of  the  “Yards,” 
the  Speed  Accelerating  As  the  Lever  Is  Moved 
Up  Notch  by  Notch,  and  Then  the  Train  Dis- 
appears Around  the  Curve  Into  the  Next  Room. 
It  Returns  Presently  and  Coasts  Slowly  to  a 
Stop  As  the  Power  Is  Shut  Off.  No  Hand 
Touches  the  Engine  Either  in  Starting,  Stopping 
or  Reversing. 


The  Lower  Right-Hand  Photo  Shows  Close- 
Up  View  of  the  Model  “C.  M.  and  St.  P.”  Elec- 
tric Railroad  Locomotive.  Current  Is  Fed  to 
the  Motors  in  This  Model,  Thru  the  Two  Insu- 
lated Rails,  But  a 'Trolley  Wire  Can  Be  Used 
■■  If  Desired.  1 
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will  run  full  speed,  which  is  proportion- 
ately 60  miles  an  hour. 

The  entire  locomotive,  except  the  mo- 
tors and  the  gears,  was  built  by  the  two 
boys  from  raw  stock.  The  16  driver  and  8 
pilot  wheels  were  turned  from  solid  brass 
castings.  The  wheels  on  one  side  of  the 
locomotive  have  fibre  bushings  between 
the  wheel  and  axle.  As  the  current  is  car- 


C.  M.  and  St.  P.  Railroad  has  started  ne- 
gotiations to  borrow  the  miniature  rail- 
road for  exhibition  purposes,  so  much 
have  the  officials  been  imprest  with  it. 

In  addition  to  the  locomotive,  these  two 
geniuses  have  built  coal  cars,  box  cars 
and  a caboose,  all  faithful  reproductions 
of  the  larger  types.  They  have  built  a 
track  some  fifty  feet  in  length,  tunneling 
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one  or  more  sets  of  resistance  coils  formed 
of  iron  or  German  silver  wire,  the  amount 
necessary  being  determined  by  experi- 
ment. The  speed  of  the  locomotive  in- 
creases as  the  controller  handle  is  moved 
to  the  extreme  right  or  left  position,  de- 
pending upon  the  direction  in  which  the 
train  is  moving.  The  current  to  the  rails 
is  reversed  by  the  simple  switch  arrange- 


One  Method  of  Controlling  Model  Electric  Trains  Like  That  Shown  On  Page  1309,  As  Indicated  in  the  Accompanying  Diagram.  The  Necessary, 
Direct  Current  for  Operating  the  Motors  Driving  the  Engine  Can  Be  Taken  Either  From  Storage  Batteries,  From  a Step-Down  Rheostat 
Connected  to  110  Volt  D.C.  Circuit  or  Else  From  a Small  D.C.  Dynamo  Direct-Connected  to  a 110  Volt  A.C.  Motor.  A Combination  Rheostat 
and  Reversing  Switch  Is  Suggested,  Which  Resembles  Quite  Faithfully  the  Large  Controllers  Used  On  Electric  Locomotives  and  Trains.  The 
Main  “Trick”  Embryo  Electrical  Engineers  Would  Be  Interested  in  Probably  Is  How  the  Locomotive  Is  Reversed  While  Running  Along  the 
Rails  Without  Having  Recourse  to  Trip  Switches  Placed  On  the  Track.  One  Way  in  Which  to  Reverse  the  Engine  From  the  Single  Control 
Switch  and  Rheostat,  Is  by  Means  of  a Polarized  Relay  or  Similar  Mechanism.  A Polarized  Relay,  Which  May  Be  Constructed  From  a 
Polarized  Bell  Ringer  Having  a Permanent  Magnet  Field,  Is  Illustrated  Above — Also  Its  Connections  to  Two  Small  Solenoid — Magnets 
Employed  for  Operating  the  “Current  Reverse”  Switch  Connected  to  the  Field  Windings  of  the  Two  Motors.  The  'Action  of  the  Polarized 
Relay  Is  Based  On  the  Fact  That  a Current  Passing  Thru  It  in  One  Direction  Will  Not  Move  the  Armature  Away  From  the  Lower  Contact, 
for  Example;  While  a Current  Passing  Thru  the  Relay  Magnets  in  the  Opposite  Direction  Will  Produce  a Polarity  Opposite  to  the  Normal 
Field  of  the  Relay,  and  Cause  the  Armature  to  Fly  Over  to  the  Upper  Contact. 


ried  b}'  both  rails  of  the  track,  the  wheels 
have  to  be  insulated  one  from  the  other. 

The  truck  frames  were  cut  from  pieces 
of  flat  steel,  drills  being  used  to  make  the 
latticed  part. 

There  are  two  motors,  geared  to  eight 
drive  wheels.  The  motors  are  wound  for 
twelve  volts.  The  drive  wheels  are  worm 
driven  thru  a reduction  of  eighteen  to  one. 

Since  it  would  not  be  practical  to  use 
the  current  from  storage  batteries  or  to 
use  alternating  current,  the  builders  have 
made  a 300-watt  motor  generator  set, 
composed  of  a one-fourth  horse-power  in- 
duction motor  on  the  110-volt  lighting 
circuit  and  a small  12-volt  D.  C.  auto- 
mobile generator. 

The  two  motors  are  connected  in  parallel 
to  a relay  reverser,  which  enables  the  loco- 
motive to  be  reversed  by  changing  the 
polarity  of  the  current.  This  device  is  a 
combination  of  a permanent  and  an  elec- 
tro-magnet wound  with  fine  wire,  and 
shunted  across  the  circuit  in  the  engine. 
The  movement  of  the  electro-magnet 
mechanism  on  changing  the  polarity  of 
the  current  throws  a switch,  which  re- 
verses the  locomotive.  {A  polarised  relay 
is  shozvn  in  the  diagram  appearing  here- 
with.— Editor.) 

An  unusual  feature  is  a two-pound  fly- 
wheel of  solid  brass  mounted  on  the 
motor  shaft  just  above  the  truck  frame. 
By  the  use  of  the  fly-wheel,  the  perform- 
ance of  the  model  is  made  strikingly 
similar  to  that  of  its  monster  prototype. 

The  body  of  the  engine  is  made  of 
heavy  leaded  iron  such  as  used  for  auto- 
mobile fenders.  The  bells  were  turned 
from  a brass  bar,  ahd  the  cowcatchers 
were  cast  at  a foundry  from  a pattern 
made  by  the  youthful  builders. 

Railroad  engineers  who  have  called  at 
the  Trask  home  in  St.  Paul,  to  see  the 
model  have  marveled  at  the  correctness 
of  the  reproduction,  and  the  ingenious 
manner  in  which  the  control  has  been 
adapted  to  the  small  locomotive.  The 


around  thru  the  walls  of  three  rooms  and 
one  closet,  which  happened  to  get  in  the 
way.  Tunneling  thru  those  walls  almost 
aroused  serious  displeasure  on  the  part 
of  James  E.  Trask,  Sr.,  but  the  desire  of 
the  builders  prevailed,  and  with  such  suc- 
cess that  Papa  Trask  was  as  much  elated 
as  the  youths  themselves. 
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I GARAGE  TURN-TABLES  AND  I 
I BURGLAR  ALARMS.  | 

I W 7^^  have  under  preparation  an  elaborate  | 
I W 2irticle  for  the  Constructor  Department  | 
I * in  the  May  number  which  will  appeal  1 
I to  all  of  our  readers  who  own  and  operate  | 
I an  automobile,  and  that  means  almost  every-  | 
I body  today.  The  automobile-  is  hardly  a | 
I luxury  now, — it  is  considered  a necessity  | 
I and  it  is  not  by  any  means  a cheap  neces-  1 
i sity  for  most  of  us,  so  that  we  are  always  | 
1 on  the  qiii  vive  as  the  French  say,  or  on  | 
i watch  for  new  ideas  which  will  help  to  | 
I protect  our  automobile  from  theft.  The  | 
I article  on  an  electric  turn-table  for  private  | 
I fearages  also  contains  a lot  of  valuable  in-  | 
I formation  on  various  forms  of  burglar  | 
I alarm  circuits  for  garages,  some  of  which  i 
I operate  on  current  obtainable  from  the  % 
I lighting  circuit,  while  others  operate  by  | 
I means  of  closed  and  in  some  cases  open-  | 
I circuit  batteries.  Do  not  miss  this  valu-  = 
I able  article  in  the  next  issue.  Complete  | 
I details  for  building  and  installing  these  | 
I various  devices  are  given  in  detail.  | 

7iiiimiiiiiiiiiiiiimMiiiiiuiiiituniiiiiiiiiiiiniiiiiiiiiiiiiiiminiiiuiniiiiiiiiimiiiiiuiiiiiiiiMiiuiiiiiiiiiiimi? 

HOW  THE  ELECTRIC  LOCOMOTIVE  IS 
REVERSED  AND  CONTROLLED. 

The  diagram  appended  herewith  shows 
how  the  direct  current  supplied  by  the 
twelve  volt  potential  motor  generator  set 
is  reversed  as  well  as  varied  in  strength  as 
it  is  applied  to  the  two  insulated  rails  of 
the  track  system.  These  rails  may  be 
made  of  brass,  iron  or  copper  strip  about 
1/16"  thick,  54”  to  Yz"  in  width,  fitted  into 
slots  cut  by  means  of  a hack-saw  into 
fibre  or  wooden  ties.  The  speed  regulator 
or  rheostat  can  be  arranged  as  shown,  so 
that  when  the  handle  is  in  the  center  or 
zero  position,  no  current  is  supplied  to  the 
rails.  When  the  handle  is  moved  to  right, 
or  left,  current  is  fed  to  the  rails  thru 


ment  mounted  on  an  insulated  fibre  bar  at 
the  base  of  the  controller  switch  and 
moved  by  it. 

A polarized  relay,  which  may  be  a home- 
made one,  constructed  from  a polarized 
telephone  ringer  having  about  50  to  75 
ohms  resistance  is  connected  across  the 
wheels  of  the  train  and  on  the  locomotive, 
so  as  to  receive  current  in  one  direction 
or  the  other  according  to  the  polarity  of 
current  supplied  thru  the  speed  control 
and  reversing  switch.  If  the  armature  of 
the  polarized  relay  is  set  just  past  the 
center  line,  as  shown  in  the  detailed  dia- 
gram, then  with  the  current  passing  thru 
the  coils  in  one  direction,  it  will  produce 
north  and  south  polarity  in  the  coils,  and 
if  the  polarities  on  the  lower  pole  piece 
agree,  then  the  armature  will  remain  at- 
tracted as  shown.  Now  if  the  current 
thru  the  rails  is  reversed,  a south  pole’ 
will  be  set  up  by  the  coil  in  the  lower  pole- 
piece,  which  will  neutralize  the  maguetism 
of  this  pole,  and  cause  the  upper  pole- 
piece  to  attract  the  armature,  thus  forcing 
its  platinum  point  against  the  upper  con- 
tact screw,  permitting  current  to  pass 
thru  the  opposite  solenoid  Ai,  which  will 
throw  over  the  reversing  switch  con- 
nected to  the  field  windings  of  the  motors, 
thus  in  turn  causing  the  motors  to  reverse 
their  direction  of  rotation. 

The  solenoids  actuating  the  pole-chang- 
ing switch  for  the  field  windings  of  the 
motors,  may  be  small  ones  abot.t  2"  in 
length,  and  1"  in  diameter,  with  54”  soft 
iron  cores.  It  will  be  noted  in  the  scheme 
shown  herewith,  and  as  the  detailed  draw- 
ing further  elucidates,  that  when  the  iron 
solenoid  plunger  is  sucked  all  the  way  into 
the  coils,  it  causes  the  light  spring  contact 
at  the  outer  end  to  be  opened ; thus  after 
the  coil  has  done  its  work  in  shifting  the 
pole-changing  switch  over  to  one  side  or 
the  other,  as  the  case  may  be,  the  current 
thru  the  solenoid  is  cut  off;  this  eliminates 
any  further  waste  of  energy  thru  these”' 
members. 


Tlie 
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The  contact  theory  of  electricity  is 
one  of  the  older  theories,  and  states 
that  if  two  dissimilar  conductors, 
such  as  plates  of  copper  and  zinc 
are  brought  in  contact  with  one  an- 
other, a difference  of  potential  will  result, 
one  conductor  showing  a fraction  of  a volt 
or  even  higher  potential  than  the  other. 


(Z)  of  zinc.  Above  them  is  suspended  by 
an  insulating  thread  an  index  coated  with 
metal  foil  shaped  as  shown,  one  end  flat 
and  expanded,  the  other  end  counter- 
poised. The  whole  is  enclosed  in  a glass 
bell- jar.  A movable  brass  rod  passes  thru 
a hole  in  the  bell-jar  so  that  it  can  be 
brought  into  contact  with  the  index  and 
removed  from  contact,  as  desired.  It  is 
caused  to  touch  the  index  and  by  touching 
the  protruding  portion  of  the  rod  with  a 
Leyden  jar  or  other  source  of  excitation,  a 
charge  is  imparted  to  the  index.  The  rod 
is  then  turned  so  as  to  be  out  of  contact 
with  the  index.  If  now,  the  copper  and 
zinc  plates  are  brought  into  electrical  con- 
tact by  connecting  the  ends  of  the  wires 
shown  in  the  cut,  each  assumes  a polarity 
and  the  index  is  deflected. 

As  many  readers  interested  in  this  ex- 
periment have  failed  to  obtain  results,  the 
matter  was  referred  to  Dr.  T.  O’Conor 
Sloane,  and  he  explained  that  usually  the 
instruments  employed  were  not  sufficiently 


Carrying  this  idea  still  further.  Lord 
Kelvin  constructed  the  apparatus  shown  in 
the  last  illustration.  A cylinder  (Z),  of 
zinc  contains  a copper  funnel.  Below  the 
funnel  is  a cup  of  copper.  The  whole  ap- 
paratus stands  on  a glass  insulating  base, 
and  the  copper  cup  is  insulated  from  the 
rest  of  the  apparatus.  On  pouring  copper 
filings  into  the  funnel,  they  stream  down 


Electroscope  Showng  Potential  Due  to  Contact  of 
Dissimilar  Metals. 

This  is  the  simplest  case.  To  make  it  more 
complicated,  a chain  or  succession  of  vari- 
ous conductors  such  as  plates  of  different 
metals,  may  be  placed  in  series,  in  contact 
with  each  other,  so  that  each  of  the  plates 
will  touch  only  its  neighbor  or  neighbors. 
If  this  is  done,  the  potential  difference  be- 
tween the  terminal  plates  will  be  the  same 
as  if  they  only  w-ere  in  the  set  and  were  in 
contact,  the  others  being  eliminated. 

An  electroscope  comprising  a pair  of 
gold-leaf  strips  has  a circular  metallic  plate 
horizontally  secured  above  it,  in  metallic 
contact  with  the  gold-leaf  strips.  A sec- 
ond plate  of  metal  with  a glass  handle 
and  with  its  lower  surface  thickly  var- 
nisht,  when  placed  as  shown  on  the  lower 
one,  establishes  a capacity,  and  the  pair 
form  a condenser.  The  upper  plate  is 
earthed,  preferably  by  a metal  conductor. 
The  lower  one  is  toucht  with  one  of  the 
constituent  metals  of  a compound  bar  of 
copper  and  zinc. 

By  the  contact  theory,  each  metal  has  its 
own  potential,  and  when  one  of  them 
touches  the  lower  plate,  it  charges  the  con- 
denser. This  has  practically  no  effect  on 
the  gold-leaf,  because  of  the  large  capacity 
of  the  two  discs,  but  if  the  upper  plate 
is  removed,  the  capacity  of  the  condenser 
is  reduced  to  almost  zero,  the  potential  rises 
and  the  gold-leaf  strips  diverge. 

Another  demonstration  of  the  principle 
of  the  apparatus  is  based  on  a variation  on 
the  torsion  electrometer.  Referring  to 
the  second  illustration,  C and  Z,  are  two 
plates,  one  (C)  of  copper,  and  the  other 


Compound  Bar  for  Showing  Contact  Action. 

sensitive,  as  the  contact  electricity  pro- 
duced was  mostly  potential  or  voltage  and 
the  current  or  amperage  was  of  infinitesi- 
mal value. 


Apparatus  for  Producing  Electric  Potential  Differ- 
ence by  Contact  Action. 


Torsion  Electroscope  for  Showing  Contact  Action. 


into  the  cup  below,  and  as  zinc  is  in  con- 
tact with  copper,  they  carry  a charge  so 
that  the  insulated  cup  acquires  a potential. 

What  has  been  described,  is  designed  to 
show  the  contact  potential  of  solid  and 
dry  conductors.  The  experiments  can  be 
developt  to  include  liquid  electrolytes — the 
whole  gist  of  the  matter  being  purely 
theoretical,  to  give  a basis  to  establish  the 
rationale  of  the  action  of  the  galvanic  cell. 
There  is  nothing  of  practical  value  in  it, 
and  it  is  not  even  certain  that  the  potential 
difference  is  due  to  the  solid  conductors 
alone. 

The  following  table  gives  the  differences 
of  potential  between  some  of  the  more 
common  metals  and  carbon. 

Difference  of  Potential  (Volts) 

Zinc 

Lead  0.210 

Tin  0.069 

T 0.313 

0.146 

Copper  0 238 

Platinum  0.113 

Carbon 

If  we  add  the  six  potentials  together,  the 
result  is  the  potential  difference  between 
zinc,  the  first  of  the  metals,  and  carbon 
at  the  foot  of  the  list.  It  is  1.089  volts.  The 
difference  of  potential  between  any  two 
metals  is  equal  to  the  sum  of  the  differences 
of  potentials  between  the  intervening  metals 
in  the  contact  series. 


Avery  novel  way  of  mending  cracks 
in  glassware  has  been  recently  intro- 
duced. By  means  of  this  plan  it  is 
possible  to  make  the  articles  just  as  they 
were  when  they  were  new.  The  work  is 
very  interesting  and  it  is  not  at  all  difficult 
to  carry  out. 

For  the  purpose  a small  amount  of  so- 
dium silicate  or  waterglass  is  needed.  This 
material  can  be  secured  from  any  chemist 
and,  as  is  well  known,  it  is  largely  employed 
in  the  preserving  of  eggs. 

Where  the  cracked  object  is  a decanter,  a 
bottle,  or  anything  that  has  a stopper,  or 
can  be  provided  with  a cork,  proceed  in  this 
way:  Take  out  the  stopper  and  hold  the 
bottle  in  front  of  a stove  until  it  is  quite 
warm.  Then  replace  the  stopper  and,  with- 


out delay,  get  to  work  with  the  waterglass. 
This  is  painted  all  along  the  crack  with  a 
brush,  care  being  taken  to  put  it  on  rather 
thickly.  After  a little  while  the  air  in  the 
bottle  begins  to  cool  down  and  then  a very 
singular  thing  happens.  The  pressure  of 
the  atmosphere  outside  forces  the  water 
glass  into  the  crack  and  the  ugly  line  dis- 
appears as  if  by  magic.  Leave  the  bottle 
for  a few  hours  so  that  the  waterglass 
may  set  hard  and  then  wipe  away  any  sur- 
plus where  the  crack  has  been  with  a sponge 
and  very  hot  water.  The  bottle  will  then 
be  just  as  good  as  ever  it  was  and  will 
hold  liquids. 

Where  the  article  is  a wide-mouthed  jar 
or  bowl  a somewhat  different  line  of  pro- 
cedure is  needful.  Take  a basin  and,  in  the 
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center  of  this,  put  a lighted  candle  end. 
Now  pour  about  an  inch  of  water  into  the 
basin  and  place  the  cracked  jar  in  an  in- 
verted position  over  the  light.  As  soon  as 
the  air  is  exhausted  inside  the  light  will 
naturally  go  out.  Without  any  delay  paint 
on  a thick  layer  of  the  waterglass  all  down 
the  crack.  Exactly  the  same  thing  happens 
as  was  noticed  previously.  The  pressure  of 
the  atmosphere  outside  forces  the  waterglass 
into  the  crack  and  the  line  disappears.  Thus 
the  jar  is  perfectly  mended  and  no  sign  of 
damage  can  be  discerned.  Drinking  tumblers 
which  have  been  cracked  can  be  treated  in 
just  the  same  way  only  in  these  cases  a 
short  piece  of  candle  should  be  used  such 
as  will  conveniently  go  under  the  tumbler. 

Contributed  by  S.  LEONARD  BASTIN. 
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Ninety-three  years  ago,  Pro- 
fessor Ohm,  as  the  result  of  ex- 
perimenting with  the  primitive 
facilities  then  available,  announced 
the  relations  existing  in  a con- 
ductor carrying  an  electrical  current, — be- 


The  First  Method  of  Maxwell,  Used  in  Check- 
ing Up  the  Validity  of  “Ohm’s  Law.”  Four 
Equal  Resistances  Are  Measured  Separately 
In  a Wheatstone  Bridge,  and  Are  Then  Con- 
nected in  Series- Parallel,  as  Shown,  Giving 
the  Same  Resistance  as  One  of  the  Elements 
Separately.  No  Error  in  the  Law  Was 
Found. 

tween  the  current,  electro-motive  force,  and 
resistance ; thereby  formulating  the  law 
which  now  bears  his  name.  Ohm’s  law 
now  comes  first  in  the  ritual  of  things  elec- 
trical, and  to  the  novice  it  presents,  usually 
for  the  first  time,  a glimpse  of  the  fact  that 
all  electrical  phenomena  obey  fixt  rules, — 
laws  that  are  embodied  in  exact  mathe- 
matical expressions. 

Ohm’s  law  states,  that  in  a metallic  con- 
ductor of  a given  physical  state,  i.  e.,  where 
the  temperature  and  dimensions  remain 
constant,  the  electrical  current  flowing  will 
be  directly  proportional  to  the  electromotive 
force  imposed.  In  terms  of  the  units  of 
electrical  measurement  which  are  now  in 
use,  it  can  be  stated,  that,  in  a conductor, 
the  current  flowing  in  amperes  is  equal  to 
the  e.m.f.  or  potential  in  volts,  divided  by 
the  resistance  in  ohms.  This  is  really  an 
experimental  law  and  is  not  deduced  as  the 
inevitable  consequence  of  a theory.  It  is  a 
simple  law.  Moreover,  it  is  of  fundamental 
importance  to  the  electrical  engineer,  the 
electrical  experimenter,  and  the  physicist. 

How  exactly  does  this  law  hold?  With 
the  great  refinement  of  the  facilities  of  in- 
vestigation of  the  present  day,  is  it  not  pos- 
sible that  Ohm’s  law  may  be  found  to  vary 
ever  so  slightly  from  the  exactitude  of  the 
mathematical  form  in  which  it  is  presented? 
In  other  words,  may  it  not  be  found  possible 
that  the  resistance  may  change  just  a little 
in  a conductor,  in  varying  the  current  from 
a small  value  to  one  of  greater  magnitude? 

Recent  experiments  indicate  that  Ohm’s 
law  holds  to  a high  degree  of  exactitude,  no 
departure  being  observed  in  employing  the 
refined  methods  of  testing  now  available. 
This  subject  was  discust  by  Dr.  Frank 
Wenner  of  the  Bureau  of  Standards,  in  a 
paper  before  the  American  Physical  Society 
this  spring.  The  statements  of  Dr.  Wenner 
are  of  especial  interest  on  the  subject,  as 
he  is  a high-priest  in  the  Temple  of  Stand- 
ards, at  Washington — the  Keeper  and  Dis- 
penser of  the  Sacred  “Ohm.”  He  has 
charge  of  the  work  of  standardizing  elec- 
trical resistances,  and  is  specially  qualified 
to  discuss  the  subject. 

According  to  the  speaker,  about  fifty 
years  ago  a committee  of  the  British  Asso- 
ciation was  appointed  to  investigate  the  ac- 
curacy of  Ohm’s  law.  Maxwell  was  chair- 
man of  this  committee,  and  he  devised  two 
methods  for  making  the  tests,  both  of  which 
were  capable  of  giving  high  precision.  No 


departure  from  the  law  was  then  found. 

The  first  method  was  thought  to  give  a 
precision  of  one  part  in  100,000,  and  the 
second  was  supposed  to  be  good  to  one  part 
in  1,000,000,000,000  or  one  part  in  a million 
million.  On  account  of  the  relatively  higher 
accuracy  of  the  second  method,  little  weight 
was  given  to  the  results  of  the  first.  How- 
ever, it  now  appears,  according  to  Dr.  Wen- 
ner, that  the  first  method  was  more  funda- 
mental in  character  than  the  second,  and  this 
was  discust  in  connection  with  figures 
which  appear  with  this  article. 

In  Figure  1 is  shown  the  first  method  of 
Maxwell.  In  this  method  four  substanti- 
ally equal  resistances  are  measured  sepa- 
rately in  a Wheatstone  bridge ; and  are 
then  connected  in  series-parallel,  as  shown, 
giving  the  same  resistance  as  one  of  the 
elements  separately.  If  a departure  from 
Ohm’s  law,  perceptible  by  this  method, 
existed,  it  would  become  apparent  by  a dis- 
crepancy between  the  resistance  of  the  four, 
measured  in  series-parallel,  and  as  com- 
puted from  the  resistance  as  determined 
separately.  This  was  not  found. 

The  second  method  is  shown  in  Figure  2. 
Here  the  bridge  is  so  arranged  so  that  in 
each  branch  there  is  provided  one  long  thick 
conductor  and  one  short  thin  conductor,  with 
the  result  that  the  current  density  in  each 
conductor  of  a branch  will  be  different.  In 
this  experiment  it  is  assumed  that  if  the  cur- 


WOLFF'S  METHOD 
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Not  Being  Satisfied  with  Maxwell’s  Method, 
Dr.  Wolff  of  the  Bureau  of  Standards,  De- 
vised a Special  Circuit  Like  That  Shown  in 
Figure  3,  Giving  an  Accuracy  of  One  Part  in 
3,000,000.  This  Precision  Test  Once  Again 
Demonstrated  the  Exactness  of  Ohm’s  Law. 

rent  applied  to  the  bridge  is  changed  then  a 
variation  from  Ohm’s  law  would  cause  the 
balance  of  the  bridge  to  be  upset.  The  key 
arrangement  and  the  two  battery  systems 
shown,  one  with  a reversing  switch,  is  for 
changing  the  current  from  one  value  to  an- 
other very  quickly.  The  key  is  operated 
many  times  a second,  for  the  purpose  of 
switching  back  and  forth,  so  that  tempera- 
ture conditions  will  remain  constant  in  com- 


Proposed  Method  for  Checking  the  Validity 
of  Ohm’s  Law  Suggested  by  Dr.  Wenner  of 
the  Bureau  of  Standards.  In  This  Case, 
Both  Direct  and  Alternating  Currents  Are 
Used,  in  Connection  with  a Special  Wheat- 
stone Bridge.  The  Precision  Attained  Would 
Be  One  in  100,000,000. 


paring  the  effects  of  the  two  currents. 

This  method  in  Maxwell’s  hands  showed 
no  departure  from  Ohm’s  law.  The  speaker 
stated,  however,  that  this  method  was  no> 
an  absolutely  conclusive  one,  in  that  the  re- 
sistance could  vary  according  to  certain  spe- 
cial mathematical  laws,  and  the  balance  of 


Maxwell’s  Second  Method  of  Checking  the 
Validity  of  Ohm’s  Law  Is  Here  Shown  with  a 
Wheatstone  Bridge  Arrangement,  Prepared 
to  Show  That  E Equals  R I (I). 

the  bridge  would  be  maintained  with  differ- 
ent current  densities. 

Maxwell’s  first  method  was  used  by  Dr. 
Wenner  with  modern  apparatus,  giving  an 
accuracy  of  one  part  in  1,000,000,  and  no 
departure  from  Ohm’s  law  was  found. 

Another  method,  proposed  by  Dr.  Wolff, 
of  the  Bureau  of  Standards,  was  also  tried. 
This  was  capable  of  giving  an  accuracy  of 
one  part  in  3,000,000.  The  connections  are 
shown  in  the  diagram  of  Fig.  3.  In  this  a 
Wheatstone  bridge  equipt  with  a battery 
in  the  position  ordinarily  used  for  the  galva- 
nometer, is  placed  in  one  of  the  arms  of  an- 
other Wheatstone  bridge.  By  a suitable  bal- 
ancing of  resistances,  the  galvanometer  of 
the  large  bridge  was  so  arranged  that  when 
either  of  the  two  battery  keys,  shown,  con- 
trolling the  battery  circuits,  were  closed 
separately,  the  galvanometer  did  not  deflect. 
Both  keys  were  then  closed  at  the  same 
time,  and  the  fact  that  no  deflection  was 
produced  indicated  that  Ohm’s  law  held. 

Dr.  Wenner  then  showed  the  diagram  for 
a new  method  devised  by  him  which  was  yet 
more  sensitive.  This  is  indicated  in  Fig.  4. 
In  this  case  direct  and  alternating  currents 
are  used.  As  before,  one  Wheatstone  bridge 
was  arranged  to  form  an  arm  in  another 
bridge.  An  alternating  current  is  arranged 
to  be  supplied  to  the  cross  connection  of  the 
little  supplementary  bridge,  and  another  al- 
ternating current  of  just  twice  this  fre- 
quency is  used  to  excite  the  field  coils  of  an 
alternating  current  galvanometer,  placed 
across  the  arms  of  the  large  bridge.  A di- 
rect current  battery  with  a contact  key  is 
arranged  at  the  terminals  of  the  large 
bridge.  By  a suitable  adjustment  of  the  re- 
sistances, the  bridges  are  balanced  when 
either  the  alternating  current  or  battery  cur- 
rent is  applied  separately.  The  direct  cur- 
rent and  the  alternating  current  are  then  to 
be  applied  simultaneously,  and  if  there  is 
any  variation  from  Ohm’s  law  detectable  it 
will  be  shown  by  a deflection  of  the  galva- 
nometer. With  this  arrangement  a sensitive- 
ness of  one  part  in  100,000,000  is  predicted. 

Dr.  Wenner,  with  conventional  scientific 
caution,  stated  that  from  his  experiment 
Ohm’s  law  was  found  to  hold  for  the  con- 
ductors which  were  used  in  the  investiga- 
tion, but  he  was  not  making  any  assump- 
tions respecting  what  might  be  found  with 
other  conductors. 

In  the  course  of  the  next  year  it  is  planned 
to  obtain  results  with  the  last-mentioned 
method  and  with  other  materials. 
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This  department  will  award  the  following  monthly  prizes:  First  prize,  $5.00;  second  prize,  $3.00;  third  prize,  $2.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  toward  accomplishing  new  things  with  old  apparatus  or  old  material,  and  for  the 
most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department  a monthly  series  of  prizes  will  be  awarded.  For  the  best  idea  sub- 
mitted a prize  of  $5.00  is  awarded;  for  the  second  best  idea  a $3.00  prize,  and  for  the  third  best  a prize  of  $2.00.  The  article  need  not  be  very  elab- 
orate, and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet.  Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $5.00 


SECOND  PRIZE,  $3.00 


THIRD  PRIZE,  $2.00 


■ ELECTRIC  BICYCLE  TAIL  LAMP. 

I Very  few  people  have  thought  that  an 
i old  fuse  plug  would  make  a very  good 
bicycle  tail  lamp,  but  nevertheless,  it  does. 
First  it  will  be  necessary  to  remove  the 
I mica  shield  from  the  fuse  plug.  In  some 

I of  the  separable  plugs  this  is  rather  easy; 

the  mica  shield  is  painted  red  and  consti- 
tutes the  “lens.” 

The  bottom  contact  of  the  fuse  plug 
j will  then  have  to  be  removed  and  scraped 
! larger  whereupon  a tiny  bulb  is  put  into 
position  and  locked  from  the  outside  by  a 
j washer.  A wire  can  be  soldered  to  the 
washer  and  led  to  the  battery  and  the 
I other  contact  takes  place  thru  the  bpt- 
i tom  of  the  bulb  where  it  will  touch  the 
Ij  mudguard  of  the  bicycle. 

I The  fuse  plug  is  then  fastened  to  a 
piece  of  fiber  and  locked  in  place  on  the 
mudguard  as  shown  in  the  illustration.  A 
battery  is  suspended  from  the  frame  of 
' the  bicycle. 

■ FRANCIS  DONNELL. 


Here  Is  the  Way  to  Construct  a Real  Tail 
Lamp  for  Your  Bicycle  or  Motorcycle, — the 
Lamp  May  be  Lighted  from  a Battery  or 
Dynamo. 


PAPER  BUTTERFLIES  THAT  FLY. 

Here  is  a charming  little  experiment  that 
can  be  carried  out  by  means  of  a Seidlitz 
powder,  one  of  the  last  things  in  the  world 
from  which  one  would  expect  any  amuse- 
ment. Secure  an  empty  jam  jar  and  get  a 
I good-sized  cork  to  act  as  a stopper  to  this. 
In  the  centre  of  the  cork  bore  a hole  thru 
which  opening  a funnel  is  pusht.  The 
way  in  which  this  is  done  can  be  seen  from 
j the  sketch.  Next,  from  brightly  colored 
I tissue  paper,  cut  the  shapes  of  three  or 
I four  butterflies.  In  the  middle  of  each  of 
I these,  just  between  the  wings,  fasten  with 
i glue  a thin  strip  of  cork.  This  serves  to 
1 act  as  a body  for  the  paper  insect  and  also 
' helps  in  the  balance  of  the  butterflies  when 
they  are  in  the  air. 

Fill  the  jar  about  half  full  with  water. 
Then,  into  it,  tip  the  contents  of  the  packets 
forming  the  Seidlitz  powder.  Quickly  re- 
place the  cork  in  the  jar  and  put  the  paper 
butterflies  into  the  funnel.  Soon  the  gas 
generated  by  the  effervescence  rises  and 


A MECHANICAL  WHIP  MOTOR. 


In  the  diagram  shown  here,  we  see 
the  constructional  details  of  a mechani- 


One  of  the  Latest  Discoveries  in  Mechanical 
Science  Is  the  So-called  "Whip**  Motor.  The 
Author  Shows  Above  How  to  Construct  a Simple 
Whip  Motor  Which  May  be  of  Considerable 
Size,  Depending  Upon  the  Strength  of  the  Parts 
and  the  Power  Available  to  Operate  the  Pedal. 

cal  whip  motor.  A shaft  is  made  from 
a broom  handle  to  which  the  balance 
stick  and  pulley  are  attached.  A strij) 
of  canvas  belting,  whose  ends  are  now 
nailed  to  two  blocks  of  wood,  is  passed 
over  the  broom  handle,  and  one  end  is 
connected  to  a spring  and  the  other  end 
and  the  spring  are  connected  to  a pedal. 

When  the  pedal  is  moved  up  and 
down  rapidly,  a speedy  little  motor  is 
the  result  which  does  not,  however,  give 
much  power.  This  same  principle  will 
work  on  a much  smaller  scale  by  using 
rubber  bands  and  thin  tape  instead  of 
the  canvas,  in  which  event  the  motor 
may  be  actuated  by  hand. 

Contributed  by 

ARMARD  MOTSINGER. 


The  Paper  Butterflies  Seen  in  the  Accompany- 
ing Illustration  Are  Caused  to  Flit  About  By 
the  Action  of  a Seidlitz  Powder  Dissolving  in 
Water. 


A “TWO  CENT”  HYDROMETER. 

This  is  a very  simple,  easily  made 
hydrometer  and  accurate  enough  for  all 
ordinary  purposes.  Two  bottle  corks, 
inch  in  diameter  and  an  inch  long,  are 
glued  together  as  shown  at  A.  Then  a 
hole  is  drilled  in  the  bottom,  a lead  bullet, 

B,  inserted,  about  38  caliber  answers  the 
purpose  nicely.  Now  push  a piece  of  steel, 

C,  an  old  corset  steel  is  suitable  enough, 
about  7 inches  long,  into  the  top.  Paint 
the  whole  thing  with  a good  coat  of  asphal- 
tum  thinned  with  turpentine. 

To  make  the  scale.  Take  a standard 
hydrometer  and  immerse  it  in  a test  solu- 
tion made  up  so  that  it  sinks  until  it  regis- 
ters O,  then  insert  the  two-cent  home- 
made hydrometer  into  the  same  solution 
and  mark  it  with  white  enamel  just  at  the 
line.  Then  add  more 
salt  to  the  solution  and 
continue  graduating  i 
until  the  scale  is  com 
plete. 

I have  a set  made  for 
acid,  oil,  gasoline,  alkali, 
etc.,  twelve  in  all,  and 
the  actual  cost  of  mak 
ing  the  twelve  was  only 
ten  cents,  while  if  I liad 
purchased  them  t'’ey 
would  have  cost  $13.00. 

You  can  undoubtedly 
borrow  hydrometers  for 
the  purpose  of  making 
the  scale  on  these  home- 
made ones  from  your 
local  pharmacist  or 
garage  owner. 

Contributed  by 
EVERHART  TURNER 

3.. 

Who  Would  Not  have  a Hydrometer  When 
One  Can  be  Constructed  as  Simply  as  This 
One, — Which  Consists  of  Two  Corks  and  a 
Piece  of  Corset  Steel?  Do  Not  Use  It  in 
Your  Storage  Battery! 


this  causes  the  butterflies  to  fly  up  and  down 
in  a most  life-like  manner.  The  effect  con- 
tinues for  quite  a good  while  seeing  that 
the  comparative  smallness  of  the  opening 
of  the  funnel  only  allows  a little  of  the 
gas  to  pass  out  at  a time.  This  is  all  suffi- 
cient to  keep  the  butterflies  flitting  up  and 
down  in  a most  fascinating  manner. 

Contributed  by  S.  LEONARD  BASTIN. 

Many  amateurs  have  often  desired  to 
join  pieces  of  glass  or  glass  tubing  to- 
gether, but  as  they  are  not  skillful  enough 
at  glass  blowing  and  in  handling  glass, 
they  have  hesitated  to  try  various  experi- 
ments. 

A solder  for  glass  can  be  made  by  first 
melting  95  parts  of  tin  and  then  adding 
to  it,  5 parts  of  copper.  Zinc  in  the  pro- 
portion of  kz  to  1 per  cent,  makes  this 
solder  harder,  whereas  lead  in  the  same 
proportion,  makes  it  softer. 

Glass  tubing,  united  by  this  means,  will 
separate  at  any  other  point  sooner  than 
at  the  point  of  junction. 

Contributed  by  J.  H.  K. 


in 
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How  to  Make  a Burning  Gas  (Hydrogen)  and 
a Burning  Oil  from  Castor  Oil. 

CASTOR  oil,  of  unpleasant  memory  to 
many  of  us,  is  an  extremely  compli- 
cated substance  chemically,  and  a 
great  variety  of  interesting  and  useful 
things  may 
be  made  from 
it,  depending 
upon  how  it 
is  treated. 

Among  these 
is  the  won- 
derful gas 
hydrogen 
with  which 
balloons  are 
inflated. 

The  appa- 
ratus requir- 
ed is  a couple 
of  quart  tin 
cans,  a fire 
to  heat  one 
of  them,  an- 
other larger 
tin  can  with 
the  top  cut 
out,  a water 
basin,  a glass 
pitcher  (or 
large  olive 
bottle),  and 
three  glass  or 
metal  “L” 
tubes  with 
some  rubber 
tubing  for 
making  con- 
nections. One 
of  the  “L”  tubes  has  one  long  arm,  the 
other,  two.  Connect  the  two  tin  cans  as 
indicated  in  the  drawing,  making  one  of  the 
long  arms  of  the  second  “L”  tube  extend 
nearly  to  the  bottom  of  the  second  can 
which  is  half  filled  with  water.  An  outlet 
connected  to  a couple  of  feet  of  rubber 
tubing  is  made  with  the  third  “L”  tube  and 
leads  from  the  second  can  to  the  water 
basin.  This  is  partly  filled  with  water. 
Drill  the  corks  used  carefully,  and  make  all 
the  connections  air-tight. 

Set  the  second  can  in  the  larger  can  and 
pour  water  into  the  space  between.  This 
is  for  cooling  purposes. 

Into  the  first  can  put  one  and  a quarter 
ounces  of  water  and  two  ounces  of  soda-lye, 
warming  the  mixture  till  the  lye  is  dissolved. 
Then  add  half  a pound  of  castor-oil.  (The 
prevailing  price  for  this  is  2 lea  pound, 
but  this  will  vary  with  the  place  of  pur- 
chase), connect  up  the  apparatus  again 
and  light  the  fire  under  the  first  tin  can. 

To  avoid  direct  contact  of  the  flame 
with  the  bottom  of  the  can,  put  a piece 
of  sheet  iron  or  common  tin  under  it. 

Soon  after  the  fire  is  lighted,  bubbles 
will  be  noticed  coming  from  the  end 
of  the  rubber  tubing  in  the  water. 

These  are  bubbles  of  air  driven  out  by 
expansion,  due  to  the  heating.  A little 


with  a peculiar  sweetish  odor.  When  the 
bubbles  begin  to  come  at  a more  rapid 
rate,  fill  a long  slender  vial  or  bottle 
with  water.  Cover  the  end  with  your 
finger  and  turn  it  upside  down  with 
the  mouth  under  the  water  in  the 
basin.  Now  catch  some  of  the  bubbles 


Castor  oil  soap + foam;  D,-Coolinq  water;  C7 Combustible  oil; 
D;  Hydraulic  trough;  Hydrogen 

Apparatus  Set  Up  for  Making 


Burning  Gas  (Hydrogen)  and  a Burning  Oil  from  Castor  Oil. 


coming  from  the  end  of  the  rubber  tube. 
The  water  in  the  bottle  will  rapidly  foe 
driven  out.  When  this  has  occurred,  place 
your  finger  over  the  mouth  of  the  bottle 
again,  strike  a match,  and  holding  the  vial 
pointed  away  from  you,  apply  the  flame  of 
the  match  as  soon  as  you  remove  your 
finger.  Very  likely  you  will  hear  a sharp 
“pop”  and  you  may  see  a little  flame  flash 
down  inside  the  bottle.  On  the  other  hand, 
if  nothing  happens,  only  air  is  coming  out 
and  not  air  and  hydrogen,  which  together 
are  explosive.  Hydrogen  alone  burns  but 
will  not  explode,  so  when  the  air  has  been 
all  pushed  out  by  the  hydrogen,  a sample 
of  gas  caught  and  burned  as  described  will 
burn  quietly.  If  you  watch  closely  you 
may  see  the  hydrogen  flame  as  it  sinks  down 
into  the  bottle  forming  perhaps  a ring. 


later,  some  white  smoke  may  appear 


Apparatus  Used  in  Performing  “Spontaneous  Combus 
tion“  Experiment. 


No  attention  need  be  paid  to  any  white 
smoke  which  may  accompany  the  hydrogen 
gas  as  it  will  disappear  on  letting  the  gas 
stand  over  water.  A larger  volume  of 
hydrogen  may  be  trapt  and  stored  in  the 
water  pitcher,  which  is  to  be  supported  by 
an  inverted  tin  can  with  a small  hole  cut 
in  the  bottom,  and  another  near  the  rim 
of  one  side  for  the  insertion  of  the  gas-tube. 
The  can  is  placed  under  water,  of  course, 
with  the  pitcher  of  water  upside  down  on  it. 

The  experiment  with  the  Powderless 
Cannon  may  be  very  successfully  carried 
out  with  hydrogen  instead  of  gas,  the  “gas- 
jet”  in  this  case  being  the  end  of  the  rubber 
tube. 

After  the  hydrogen  has  ceased  to  be  given 
out  to  any  extent,  if  the  water  in  the  second 
can  is  poured  out  into  a bottle,  about  two 
ounces  of  a deep  yellow  oil  of  peculiar  odor 
will  float  on  the  water.  If  it  is  removed, 
and  a light  applied,  it  will  be  found  to  burn 
as  readily  as  kerosene. 

“Spontaneous” 
Combustion. 

In  the  first 
place, there  is 
no  such  thing 
as  “sponta- 
neous” com- 
bustion. If 
a fire  starts, 
there  is  al- 
ways a per- 
fectly good 
reason  for  its 
starting,  al- 
tho  it  may 
be  very  puz- 
zling if  all  the 
facts  are  not 
known.  What  is  meant  then,  is  that  the 
mysterious  fire  starts  apparently  without 
any  direct  human  aid,  but  since  nature  is 
always  “on  the  job,”  there  is  no  magic  about 
the  matter.  The  whole  term  is  based  on 
popular  ignorance  of  natural  laws,  of  the 
kind  which  leads  some  to  waste  their  time 
and  money  trying  to  discover  “perpetual 
motion.” 

A striking  demonstration  of  the  kind  of 
combustion  whose  origin  would  be  con- 
veniently described  by  the  newspapers  as 
“spontaneous”  may  be  made  with  ten  cents 
worth  of  chemicals  obtainable  at  any  drug 
store — five  cents  worth  of  glycerine  and 
the  same  amount  of  permanganate  of 
potash.  This  last  is  a dark  violet  crystal- 
line substance  of  which  a minute  particle 
will  color  a glass  of  water  a beautiful  purple. 
Rub  a half  teaspoonful  at  a time  be- 
tween two  flatirons  until  it  is  a fine 
powder.  Collect  a couple  of  spoonfuls 
into  a little  heap  on  a slab  of  stone  or 
iron,  and  make  a slight  depression  in 
the  top  of  the  heap.  Now  quickly  drop 
about  a dozen  drops  of  the  thick, 
sweet  and  harmless  looking  glycerine 
into  the  little  hole  in  the  heap  of 
powdered  permanganate.  For  a moment 
you’ll  be  disappointed — nothing  seems 
to  happen.  Then — signs  of  action! 

{Continued  on  page  1328) 
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A Re-  markable  Demonstration  of  a New  Wireless 

Stunt  Perfected  At  the  City  College  of  New  York,  Was  Given  Recently 
by  Professor  Alfred  N.  Goldsmith,  Here  Shown  in  His  Laboratory  At 
the  College.  Through  a Megaphone  Attachment  the  Wireless  Gossip 
of  the  World  Was  Heard  by  Those  Who  Witnest  (he  Demonstration. 


Recently  there  was  carried  out 
at  the  radio  laboratory  of  the 
College  of  the  City  of  New  York 
some  extremely  interesting  tests 
in  which  radio-telephone  “talk” 
was  transferred  to  land  lines  and  vice 
versa,  at  will.  When  interviewed  at  the 
Radio  Laboratories  of  the  College  of  the 
City  of  New  York,  concerning  these  tests, 
which  were  under  his  supervision,  Pro- 
fessor Alfied  N.  Goldsmith,  in  charge  of 
Electrical  Engineering,  said : 

It  is  natural  that  the  recent  remarkable 
achievement  of  the  American  Telephone 
and  Telegraph  Company  in  enabling  per- 
sons on  board  a ship  on  the  Atlantic  Ocean 
to  talk  by  wire  and  by  telephone  to  per- 
sons or  individuals  on  the  Catalina  Islands 
in  the  Pacific  Ocean  should  have  aroused 
such  widespread  public  interest. 

This  transmission  of  the  human  voice 
over  thousands  of  miles  of  wire  and  thru 
many  miles  of  air  has  been  made  possible 
by  the  development  of  a new  type  of 
vacuum  tube  frequently  known  as  the 
audion.  It  resembles  in  appearance  a 
large  lamp  and  contains  a glowing  fila- 
ment and  special  forms  of  metallic  grids 
and  plates.  This  tube  can  take  the  ex- 
tremely feeble  speech  and  raise  its  loud- 
ness by  electrical  means  until  tremendously 
loud  speech  is  produced.  When  it  works 
in  this  way,  it  is  known  as  an  amplifier, 
and  as  such  is  widely  used  in  wire  tele- 
phony and  in  radio  communication.  It 
can  also  be  used  in  a number  of  other 
special  ways  for  radio  telegraph  and  tele- 
phone transmission  and  reception,  and  is 
largely  employed  for  these  purposes  today. 

Radio-telephony  has  long  been  a subject 
for  special  investigation  in  the  Radio 
Laboratories  of  the  College  of  the  City  of 
New  York.  The  first  experiments  were 
carried  out  more  than  twelve  years  ago 
with  what  is  known  as  the  Poiilsen  Arc 
apparatus  and  covered  only  short  dis- 
tances. However,  by  1916,  a powerful 
vacuum  tube  radio-telephone  set  had  been 
installed  in  our  Laboratories  at  the  Col- 
lege and  gave  excellent  results.  It  was 


much  the  same  type  of  apparatus  as  is 
used  today  for  the  same  purpose. 

There  was  stretched  over  the  buildings 
of  the  College  a great  aerial  wire  system 
for  transmitting,  with  more  than  three- 
quarters  of  a mile  of  heavy  bronze  wire 
in  it.  Thousands  of  feet  of  broad  copper 
band  were  buried  in  trenches  under  the 
College  lawns  to  afford  a proper  connec- 
tion to  the  earth. 

The  results  that  were  obtained  at  the 
College  more  than  five  years  ago  justified 
the  trouble  taken.  We  telephoned  from  a 
downtown  residence  more  than  seven 
miles  from  the  Laboratory  over  the  wire 
lines  and  then  automatically  transferred 
or'  relayed  the  received  speech  out  by 
radio-telephone.  That  is,  the  wire  tele- 
phone was  automatically  linked  with  the 
wireless  telephone  and  every  word  spoken 
downtown  went  out  by  radio  from  our 
transmitter. 

This  speech  was  heard  as  far  away  as 
North  Dakota,  over  1,300  miles  from  New 
York.  At  shorter  distances  the  loudness 
of  the  speech  was  so  considerable  that 
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some  amusing  incidents  occurred.  For 
example,  a radio  amateur  some  50  miles 
from  the  College  happened  to  “tune  in” 
our  speech  signals  one  evening.  He  after- 
wards explained  that  he  thought  his  aerial 
wires  had  either  fallen  across  an  electric 
power  line  or  been  struck  by  lightning, 
judging  from  the  tremendous  volume  of 
the  speech  received. 

This  pioneer  work  of  five  years  ago  has 
been  carried  forward  steadily  in  the  Radio 
Laboratories  of  the  College  and  about  ten 
different  types  of  radio-telephone  trans- 
mitters of  various  sizes  have  since  been 
produced  and  successfully  tested  here. 

The  American  Telephone  & Telegraph 
Company  has  been  interested  in  radio- 
telephony as  a useful  adjunct  to  its  highly 
successful  wire  service  under  special  con- 
ditions for  a number  of  years. 

In  1915  elaborate  experiments  were  car- 
ried out  by  that  Company  and  the  Western 
Electric  Company,  with  the  co-operation 
of  the  United  States  Navy,  at  the  Arling- 
ton, Virginia,  radio  station  of  the  Navy. 
The  great  aerial  wire  system  at  Arlington 
supported  on  600-foot  steel  towers  was 
placed  at  the  service  of  the  Companies  for 
experimental  purposes.  A radio  trans- 
mitter was  installed  in  which  as  many  as 
550  of  the  transmitting  tubes  were  used 
at  a time.  Speech  from  various  points 
was  carried  by  wire  to  Arlington  and  then 
sent  out  by  radio  automatically.  The 
voice  of  the  speaker  was  heard  at  points 
as  widely  separated  as  Paris.  France: 
Mare  Island  in  the  Pacific  Coast ; and 
Honolulu. 

The  promise  shown  by  these  experi- 
ments encouraged  the  Telephone  Com- 
panies to  carry  the  work  further  and  they 
determined  to  try  out  thoroly  radiophone 
communication  between  ships  and  shore, 
and  between  islands  and  the  main  land. 
Accordingly,  the  steamship  Gloucester 
was  equipt  with  an  efficient  radiophone 
set.  Furthermore,  two  land  stations  were 
established,  one  at  Green  Bay  near  Bos- 
ton and  one  at  Foxhurst,  N.  J.,  near 
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Fig.  1.  Physical  Diagram  Showing  the  Combined  Wireless  and  Wire  Telephone  Conversation  Recently  Carried  Out  Between  a Radio  Sta- 
tion At  Avalon,  Catalina  Islands,  Off  the  California  Coast,  and  the  Steamship  “Gloucester”  Off  the  Atlantic  Coast.  This  Diagram  Shows 
How  a Person  At  Avalon,  Off  the  Pacific  Coast,  Talked  First  by  Telephone  Then  by  Radio  and  Then  Again  by  Telephone,  Over  the  Famous 
Transcontinental  Telephone  Circuit  Equipt  With  Audion  Amplifiers  As  Shown  At  Successive  Stages  of  the  Journey  and  Finally  the  Telephone  Cur- 
rents Corresponding  to  the  Human  Voice  Were  Converted  Into  Radio  Oscillations  and  Ether  Waves  At  the  Atlantic  Coast  Stations,  Whence 

the  Messages  Were  Wafted  Thru  the  Ether  to  the  S.  S.  “Gloucester.” 


Elberon  ; these  points  being  near  the  ter- 
minals of  the  coastwise  trips  of  the  Glou- 
cester. These  sets  were  all  transmitting 
tube  sets  and  were  duplex  sets.  That  is,  it 
was  possible  to  send  and  receive  at  the  same 
time  and  the  users  of  these  sets  could 
therefore  talk  and  listen  simultaneously, 
just  as  on  an  ordinary  telephone  wire  line. 
The  Foxhurst  and  Green  Bay  radiophone 
stations  were  then  connected  to  the  wire 
line  systems  of  the  Telephone  Company. 

About  the  same  time,  radio  telephone 
sets  were  installed  at  Los  Angeles,  Cali- 
fornia and  Avalon,  Catalina  Islands.  The 
stretch  of  the  Pacific  Ocean  lying  between 
Avalon  and  Los  Angeles  was  very  suc- 
cessfully bridged,  and  many  thousands  of 
calls  have  been  handled  without  trouble. 

Recently,  the  operator  on  the  Gloucester 
established  communication  with  Foxhurst. 
There  his  speech  was  automatically  trans- 
ferred to  the  transcontinental  line  termi- 
nating in  Los  Angeles,  where  it  was  again 
transferred  to  the  radio-telephone  and 
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carried  to  Avalon.  So  that  the  operator 
at  Avalon  and  the  operator  on  the  Glou- 
cester were  in  direct  personal  touch. 

While  the  radio-telephone  is  not  re- 
garded as  a competitor  of  the  wire  tele- 
phone for  ordinary  overland  communica- 
tion, it  is,  nevertheless,  a useful  adjunct 
in  such  special  cases  as  those  just  de- 
scribed and  forms  an  excellent  element 
in  the  system  of  any  effective  public  ser- 
vice wire  communication  company. 

The  Gloucester- Avalon  transmission  is 
interesting  from  another  point  of  view. 
For  the  first  time  in  the  history  the  voice 
of  man  has  been  carried  across  portions 
of  two  oceans  and  an  entire  continent ! 

In  view  of  the  ease  with  which  the  wire 
service  and  the  radio-telephone  can  be 
linked  to  each  other,  it  is  clear  that  every 
telephone  subscriber  in  the  United  States 
automatically  becomes  a subscriber  to 
such  special  radiophone  service  as  may  be 
established  by  the  wire  companies  and 
their  associated  companies. 


Clearly,  the  time  is  not  far  distant  when, 
by  asking  for  “radio  long  distance”  or 
possibly  radio  marine  service  any  tele- 
phone subscriber  will  be  able  to  reach 
ships  at  sea  or  possibly  even  telephone 
subscribers  on  the  other  side  of  the  ocean. 

The  work  done  in  radio  research  at  the 
College  of  the  City  of  New  York  enabled 
its  staff  to  render  valuable  service  to  the 
Army  and  Navy  during  the  war.  Many 
hundreds  of  men  were  trained  for  the 
Navy  in  a special  school  established  at  the^ 
College,  under  the  general  direction  oL 
Professor  Frederick  B.  Robinson,  Dean  of 
the  School  of  Business  and  Civic  Admin- 
istration, and  under  the  engineering 
charge  of  myself.  The  purpose  of  this 
School  was  to  teach  the  Navy’s  operators 
how  to  handle  radio  direction  finders  or 
“radio  compasses,”  as  they  were  called. 
This  interesting  device  enabled  stations 
equipped  with  it  to  find  the  direction  of 
any  station  which  they  heard.  Not  only 
t Continued  on  page  1349) 
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Fig.  2.  The  Diagram  Herewith  Will 
Be  of  Particular  Interest  to  Students 
of  Radio  Telephony,  As  we  Here  See 
Just  What  Takes  Place  in  the  Differ- 
ent Circuits  Comprising  the  Famous 
Sea  and  Land  Talking  Stunt  Which 
Joined  the  Two  Oceans.  Referring  to 
the  Chart  of  Current  Variations,  We 
See  At  “A”  the  Modulated  D.C.  Micro- 
phone Current  Which  Acts  Upon  An 
Audion  Set  in  the  Radio  Station. 

These  Audions  Normally  Produce  a 
Radio  Frequency  Undampt  Current  in 
the  Antenna  Circuit  Shown  At  “C.” 

When  the  A.C.  Modulating  Wave  “B” 

Acts  On  These  Audions,  Thru  a Suit- 
able Modulating  Circuit,  the  Radio 
Frequency  Oscillations  in  the  Antenna 
Are  Molded  to  Resemble  Those  at  “D.*^  The  Antenna  Current  Received  At  the  Antenna  4,  for  Example,  Resembles  the  Groups  of  Oscillations 
“D.”  Which  Are  Transformed  Thru  An  Audion  Receiving  Set,  Into  Telephone  Currents  Similar  to  Those  At  “B.”  At  the  Atlantic  Coast 
Radio  Station,  6,  for  Instance,  These  Telephone  Currents  “B,”  Are  Again  Changed  Into  Modulated  Radio  Frequency  Currents  *‘D.*’  The  Electro- 
Magnetic  Waves  From  Antenna  6,  Reach  the  Antenna  of  the  Ship  Station  At  7,  Where  Radio  Frequency  Currents  Are  Set  Up  in  the  Antenna  Re- 
sembling “D.”  The  Currents  in  the  Antenna  7 Pass  Down  Thru  An  Audion  Receiving  Set  and  Into  the  Telephone  Receiver  Circuit,  Where  An  Audio- 
Frequency  Current  As  At  “B”  Is  Heard  by  the  Operator.  It  Was  Possible  for  Conversation  to  Be  Carried  on  Both  Ways  Without  Switching 
From  Transmitting  to  Receiving,  in  the  Recent  Telephone  Tests — the  Person  Both  Talking  and  Listening  in  the  Same  Natural  Manner  As  When 
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Late  Lieutenant  in  the  French  Army  Signal  Corps 
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' ERY  little  has  been  sal ' about  the 
researches  made  in  France  on  the 
subject  of  Radio  and  especially  on 
the  apparatus  using  V.  T.(  vacuum 
tubes),  for  most  of  the  experi- 
ments were  carried  out  during  the  war 


Catching  the  German  Conversations 

As  soon  as  amplifiers  were  brought  to 
the  front  the  officers  of  the  Signal  Corps 
tried  to  use  them  to  catch  the  conversa- 
tions carried  on  over  the  telephones  in 


Fig.  1.  This  Shows  the  First  Model  of  Two- 
Stage  Audio-Frequency  Amplifier  Developed 
for  Use  by  the  French  Army. 

in  the  laboratory  of  the  Signal  Corps,  and 
until  peace  was  signed,  nothing  could  be 
divulged  to  the  public. 

The  writer,  who  has  carried  out  sev- 
eral experiments  in  this  laboratory,  is 
pleased  to  present  to  the  readers  of 
Science  and  Invention  some  new  facts 
on  the  birth  and  growth  of  the  amplifier 
in  France. 

It  was  in  1915  that  the  need  for  a 
sensitive  and  practical  amplifier  was  felt 
in  the  army  for  until  that  time  spark 
transmission  was  used,  and  the  reception 
was  effected  on  a crystal  detector.  At  this 
time,  some  officers  who  were  sent  to  this 
country,  brought  back  a few  models  of  V. 
T.’s,  which  were  practically  unknown  in 
France.  Immediately  experiments  were 
made  by  the  most  prominent  French  radio 
engineers  and  a few  months  later  a stand- 
ard type  of  V.  T.  was  adapted  and  manu- 
factured by  two  firms  which  produced 
5000  tubes  a day;  it  must  be  added  that  a 
great  number  were  broken  at  the  front 
every  day  owing  to  the  bombardments, 
which  explains  why  this  number  was  only 
just  sufficient. 

This  standard  type  of  V.  T.  was  so  de- 
signed that  it  could  give  equally  good  re- 
sults when  used  as  a detector  or  an  am- 
plifier as  well  as  an  oscillator.  At  the 
same  time  research  was  made  to  find  the 
best  characteristics  of  an  amplifying  trans- 
former which  was  to  be  used  in  conjunc- 
tion with  the  standard  V.  T.  The  result 
of  this  work  was  a two-stage  audio-fre- 
quency amplifier  especially  designed  for 
field  work.  This  amplifier  is  shown  in 
Fig.  1. 


Fig.  2 

Fig.  2.  Connections  Used  in  Two-Stage  Audio- 
Frequency  Amplifier  Used  Considerably  in 
Trench  Radio  Sets  by  the  French  Army. 

the  German  trenches.  These  attempts 
were  quite  successful  and  it  was  found 
that  by  running  two  wires  parallel  to  the 
German  ’phone  lines  along  the  ground,  it 
was  possible  to  hear  every  conversation 


Fig.  3.  Regular 
Model  Three- 
Stage  Audio- 
Frequency  Am- 
plifier Which 
Can  Be  Used 
When  Desired 
As  a Detector 
and  Two  - Stage 
Amplifier.  The 
Photo  Shows 
the  Front  View 
of  Switch  Panel 
with  Three 
Jacks  for  Tele- 
phone Receiver 
Plugs  As  Well 
As  Interior 
View  of  the 
Cabinet  with 
Wiring,  Self-In* 
ductance  Coils 
and  Transform* 
ers. 
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of  the  enemy,  and  thanks  to  the  ultra- 
sensitive amplifier  the  inductance  was  suf- 
ficient even  at  a great  distance  from  the 
lines  to  accomplish  this  successfully.  It 
is  needless  to  add  that  very  important 
information  was  obtained  by  this  system. 

When  no  telephone  was  used  by  the 
enemy,  a microphone  (like  that  used  in  a 
dictagraph)  connected  to  an  amplifier  was 
brought  near  the  German  trenches  during 
the  night  and  some  useful  and  interesting 


data  for  the  Allies  was  gleaned  from  the 
overheard  conversations. 

The  amplifiers  have  also  been  exten- 
sively used  in  the  ground  telegraphy  sys- 
tem. This  ground  radio  merely  effects  the 
transmission  of  waves  in  the  earth  and  is 
very  simple.  The  transmitter  is  a power- 
ful buzzer  operating  on  10  volts  and  the 
receiver  is  an  audio-frequency  amplifier; 
the  radiating  system  is  made  of  two  wires 
grounded  at  the  ends.  This  ground  tele- 
graphy was  especially  useful  where  it  was 
impossible  to  erect  an  aerial,  and  a range 
of  about  three  miles  was  obtained  with  a 
power  of  only  20  watts.  Fig.  8 illustrates 
this  system. 

After  this  short  review  of  these  gen- 
erally unknown  uses  of  the  amplifier  we 
will  speak  of  its  use  in  Radio-telegraphy. 
With  the  new  warfare  it  was  often  im- 
possible to  use  in  the  trenches  the  heavy 
powerful  spark  sets-  which  were  supplied 
to  the  Signal  Corps.  It  was  therefore,  de- 
cided that  small  portable  sending  sets 
should  be  built  which  could  be  carried  by 
one  or  two  men  and  which  could  be 
erected  or  dismantled  in  a few  minutes. 
But  owing  to  the  small  power  of  these 
stations  it  was  necessary  to  use  very 
sensitive  receivers. 
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Fig.  4.  Wiring  Diagram  for  the  Three-Stage  Audio-Frequency  Amplifier  Illustrated  at  Fig.  3. 
As  Will  Be  Seen,  the  Switches  Permit  the  Operator  to  Employ  the  First  Bulb  As  a Detector 
and  the  Remaining  Two  Bulbs  As  Amplifiers  in  Conjunction  with  a Crystal  or  Other  Detector. 
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The  amplifier  shown  in  Fig.  1,  was  at 
first  used  with  the  receiver  of  the  portable 
sets  and  has  made  long  distance  commu- 
nication with  low  powered  transmitters 
and  low  aerials  possible;  the  question  ot 
Trench  sets  was  therefore  solved.  As  can 
be  seen  in  the  diagram  Fig.  2,  this  ap- 
paratus was  rather  simple.  Later  a new 
model  fitted  with  the  latest  improvements 
came  out  of  the  laboratory..  It  was  a 
three-step  amplifier  equipt  with,  a switch, 
whereby  the  first  tube  could  be  used  as  a 
detector  for  Radio  reception.  With  this 
apparatus  wonderful  results  were  obtained 
and  a great  number  of  these  amplifiers 
have  been  manufactured  for  the  Signal 
Corps.  This  instrument  is  shown  in  Fig. 
3 and  the  diagram  of  the  same  in  Fig.  4. 

Altho  this  model  of  amplifier  was  the 
best  ever  designed  it  was  found  that  ow- 
ing to  its  size,  it  was  not  very  practical 
for  trench  work,  so  the  former  apparatus 
was  modified  again  and  a new  model 
known  as  the  “3-ter”  type  was  produced 
which  was  much  simpler,  but  with  which 
the  same  value  of  amplification  was  ob- 
tained. Fig.  5 is  a photograph  of  the 
Standard  amplifier  now  used  in  France, 
and  as  can  be  seen  only  one  rheostat  is 
used  to  control  the  current  in  the  filament 


Fig.  7.  This  Shows  One  of  the  Smallest  Three- 
Stage  Audio-Frequency  Amplifiers  Ever  Con- 
structed, Possibly.  It  Was  Built  by  the  Writer 
of  This  Artilce,  and  All  of  the  Apparatus  Is 
Combined  in  a Wonderfully  Compact  Manner, 
So  As  Not  to  Waste  a Bit  of  Space.  The  Cabi- 
net Containing  This  Set  Measures  But 
6".  The  Switches  Permit  the  Use  of  the  First 
Vacuum  Tube  As  a Detector  with  Two  Stages 
of  Amplification,  or  of  Three  Bulbs,  to  Be  Used 
As  Amplifiers.  The  Author  States  That  He 
Has  Accompiisht  Just  As  Good  Work  with 
This  Set  As  with  the  Large  One  Illustrated  at 
Fig.  3,  Which  Measures  About  Four  Times  Its 
Size. 

of  the  three  tul)es.  The  switch  allowing 
the  use  of  the  first  tube  as  a detector  is 
mounted  on  the  front  panel,  while  the 
cabinet  contains  only  the  three  audio-fre- 
quency transformers  and  the  grid  con- 
denser. 

'I'lie  writer  has  designed  and  built  for 
a portable  set,  an  amplifier  embodying  the 
same  characteristics  as  the  model  just  de- 
scriJ)ed  but  much  smaller  in  size  which  is 
represented  in  Fig.  7.  This  is  to  give  an 
idea  of  what  can  be  done  in  this  line  when 
an  apparatus  is  properly  designed  to  meet 
a special  requirement. 

A great  number  of  radio-frequency  am- 
plificrs  have  also  been  built,  and  at  the 
present  time  these  apparatus  make  pos- 
sible the  reception  of  radio  signals  with 
very  small  indoor  aerials,  including  loop 
or  coil  aerials  no  longer  than  a cigar  box. 
But  as  this  line  of  apparatus  is  quite  dif- 
ferent, it  will  be  described  in  a future 
article. 


Fig.  5.  These  Two  Photos  Show  One  of  the  Later  Models  of  Three-Stage  Audio-Frequency 
Vacuum  Tube  Amplifiers  Perfected  and  Used  in  the  French  Army  Signal  Corps.  This  Set 
Has  Proven  Extremely  Efficient  and  Is  Far  Smaller  in  Size  and  Less  in  Weight  Than  the  Large 
Set  Shown  in  Fig.  3,  and  Is  Used  Aboard  Ships  As  Well  As  in  Ccnnmercial  Stations.  The 
Switch  at  the  Left  Permits  of  Using  the  First  Bulb  As  a Detector  When  Desired.  These 
Photos  Show  the  Front  View  As  Well  As  the  Interior  View  of  the  Set. 


Transmitter 


Fig.  8.  Hookup  and  Arran^ment  of  Buzzer 
Transmitter,  Together  with  Two  Step  Audio- 
Frequency  V.  T.  Amplifier  Used  in  Carrying  on 
Telegraphic  Communication  in  the  Front  Line 
Trenches  of  the  French  Army,  During  the  War. 
This  Set  Worked  Over  Surprisingly  Long  Dis- 
tances Considering  the  Small  Wattage  Used  in 
the  Buzzer  Transmitter,  and  by  Changing  the 
Code  Used  Every  Day  or  So,  There  Was  Little 
Chance  of  the  Enemy  Interpreting  the  Words 
Sent  by  This  Method.  This  System  Is  Known 
As  the  T.  P.  S.  System,  Which  Is  the  French 
Abbreviation  for  Telegraphie  Par  Sol,  Meaning 
“Telegraphy  Thru  the  Earth.” 


Miscellaneous 
The  American  ama- 
teur radio  man  often 
experiments  with 
other  circuits  than 
tliose  here  shown,  for 
example ; Method  of 
using  one  or  two  au- 
dion  hulbs  to  amplify 
the  signals  rectified 
by  a crystal  detector. 
Where  expense  is  an 
item  or  for  other  rea- 
sons, this  system  can 
be  used,  but  the  most 
reliable,  all  - around 
outfit,  of  course,  is 
that  employing  a 


The  etanc/arcf  ti/pe 
usectnoyv  in  Tmnc£  ’ 


Defector  and  2 step  or  J step 
audio  free},  set 


Fig. 


Connections  of  Three  Bulb  Standard  Audio-Frequency  Amplifier  Used  Latterly  by 
the  French  Army  Signal  Corps  and  Providing  for  Quick  Change  from  Detector  and  Two 
Step  Amplifier  to  Three-Stage  A.  F.  Amplifier. 


vacuum  bulb  as  a detector,  in  addition  to 
the  one  or  more  bulbs  employed  as  ampli- 
fiers. There  are  several  vacuum  tubes  on 
the  American  market  available  to  amateurs 
which  operate  on  as  low  a plate  potential 
as  20  to  22  volts,  the  voltage  rating  of  the 
usual  “B”  block  battery  now  on  the 
market.  There  are  many  wrinkles  which 
will  help  to  improve  the  operation  of 
audion  amplifier  sets,  particularly  when 
two  or  more  steps  of  amplification  are 
utilized,  and  which  often  cause  super- 
sensitive electrical  conditions  about  the 
various  instruments,  particularly  the  bulbs 
themselves.  One  of  the  leading  American 
manufacturers  has  found  it  advisable  to 
enclose  the  audion  coupling  transformers 
in  a metal  case  and  the  experimenter  can 
try  out  different  stunts  such  as  this,  so  as 
to  eliminate  the  freak  conditions  which 
sometimes  bother  one  considerably  in  en- 
deavoring to  amplify  thru  several  stages. 
One  American  radio  manufacturer  encloses 
the  coupling  transformer  in  a brass  shell, 
while  in  a German  set  which  was  ex- 
amined the  audion  transformers  were  en- 
closed in  sheet  steel  shells.  One  of  the 
mistakes  amateurs  make  is  supposing  that 
the  apparatus  can  be  operated  at  high 
efficiency  by  simply 
mounting  the  various 
audion  receptacles, 
switches,  etc.,  on  a 
wooden  panel,  but 
this  is  not  so  at  all, 
and  for  best  results 
the  switches  and 
other  metal  current 
carrying  m e m - 
bers  really  must  be 
mounted  on  either 
fiber,  hard  rubber  or 
Bakelite.  If  wood 
m u s t be  used,  it 
should  be  thoroly 
soaked  in  hot  paraffin 
or  beeswax,  or  a 
mixture  of  the  two. 


unreal 


© New 


Observations  of  Radio  Transmission 
Phenomena  by  Amateur  Radio 
Operators. 

It  has  been  observed  by  radio  amateurs 
generally  that  the  strength  of  signals  re- 
ceived from  a given  transmitting  station 
varies  rapidly  during  very  short  intervals 
of  time,  probably  depending  upon  the 
weather  and  various  meteorological  con- 
ditions. The  Bureau  of  Standards  has 
desired  to  collect  as  much  data  as  possible 
on  the  nature  and  causes  of  this  fading 
of  radio  signals.  In  order  to  secure  sim- 
ultaneous observations  of  signals,  arrange- 
tnents  have  been  made  for  a number  of 
well-equipt  amateur  radio  stations,  includ- 
ing 6 transmitting  stations  and  about  40 
receiving  stations,  to  begin  such  a series  cf 


tests.  The  6 transmitting  stations  will 
send  out  a broadcast  message,  each  of 
which  will  last  about  3 minutes,  on  Tues- 
day, Thursday,  and  Saturday  evenings, 
beginning  just  after  the  time  signals  from 
the  Arlington  Naval  Radio  Station.  The 
6 above-mentioned  stations  will  transmit 
for  their  different  regions  10  minutes  apart 
and  3 or  4 of  them  will  be  within  the  re- 
ceiving range  of  each  receiving  station. 

The  Bureau  of  Standards  has  supplied 
forms  on  which  the  operators  will  record 
the  strength  of  the  signals  they  receive 
and  other  information,  such  as  weather 
conditions,  presence  of  strays  or  atmos- 
pheric disturbances,  and  the  general  char- 
acter of  radio  transmission  at  the  time  of 
each  observation.  It  is  hoped  that  as  a 
result  of  this  program  of  careful  observa- 
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tions  some  valuable  conclusions  regarding 
radio  transmission  will  be  reached.  If  the 
present  plan,  which  covers  only  the  north- 
eastern part  of  the  United  States,  is  suc- 
cessful, a more  extensive  program  may  be 
undertaken  at  a later  date. 

Lecture  Explaining  the  Phenomena  of 

Radio  Telegraphy  and  Telephony 

Communication  by  means  of  electricity 
without  wires  has  progressed  very  rapidly 
during  the  last  few  years,  and  has 
probably  been  given  more  consideration  by 
the  general  public  than  almost  any  other 
scientific  subject.  It  is,  nevertheless,  a fact 
that  due  to  the  somewhat  inaccurate  and 
misleading  newspaper  accounts  which  have 
appeared  from  time  to  time  dealing  with 
(Continued  on  page  1348.) 
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Spot-Light  Mounting. 

(No.  1,363,426.  Issued  to  Cliarles 
Mee.) 

This  invention  reiates  to  a method  of 
mounting  spot-iights  on  the  automo- 
biie  engine  hood,  so  that  the  spot-iight 


is  desired  to  tiit  the  lamp  down,  the 
operator  draws  the  rod  and  handie 
toward  him.  When  he  wishes  to  tiit 
the  iamp  up  he  pushes  the  handie 
away  from  him.  When  he  wishes  to 
turn  the  lamp  from  side  to  side  he 
moves  the  handle  to  the  right  or  left, 
swinging  the  rod  on  the  dash  board  as 
a center  and  this  in  turn  swings  the 
arm  and  turns  the  stem  of  the  lamp  and 
the  lamp  as  well. 


Evaporizer. 

(No.  1,359,000.  Issued  to  Carl.  L. 

Stottmeister.) 

This  invention  has  for  its  main  ob- 
ject to  provide  an  evaporizer,  in  which 
various  substances  in  liquid,  powder 
or  solid  form  are  subjected  directly  to 
the  effects  of  heat  within  an  integral 
of  the  heating  apparatus.  It  is  portable 
and  has  a relatively  cool  base  when  in 


operation  and  there  is  a cup-like  me- 
tallic receptacle  in  its  upper  part,  so 
that  when  current  is  turned  on,  certain 
resistance  wires  are  heated  and  evapo- 
rize  the  medicant.  This  is  particularly 
adaptable  for  treating  such  diseases  of 
the  respiratory  organs  and  such  affec- 
tions as  sore  throat,  hay-fever,  catarrh 
and  asthma. 


Propulsion.  Means. 

(No,  1,360,182.  Issued  to  Salustio 
Valdes  Cortes.) 

This  is  indeed  a very  clever  method  of 
arrangement  for  a paddle  wheel  or  ro- 
tating propulsion  mechanism,  mounted 
on  a vertical,  horizontal  or  inclined 
shaft,  whereby  the  inventor  realizes 
some  possibilities,  which  were  here- 
tofore overlooked.  He  adapts  the 
invention  for  airplane,  submarine  or 
seagoing  vessels  with  but  slight  modifi- 
cation. Essentially  it  consists  of  a new 
casing  made  to  fit  over  one-half  or  more 
of  the  paddle  wheel,  which  casing  is 
constructed  with  permeable  or  perfor- 
ated lateral  sides,  and  with  holes  or 
openings  and  deflecting  vanes  in  its 
perifery  whereby  greater  efficiency  of 
propulsion  is  attained  together  with  a 
lifting  or  sustaining  effort. 


This  box  or  casing  which  is  fitted 
around  the  propeller  utilizes  the  centrif- 
ugal force  of  the  revolving  medium,  air 
or  water,  confined  in  the  casing  by 
converting  it  into  propulsive  or  lifting 
effort. 


X-Ray  Tube 

(No.  1,359,300.  Issued  to  Edmund 
Wandner.) 

This  invention  aims  to  provide  for 
an  improved  X-ray  device  including 
a manually  controlled  regulator  by 
means  of  which  a very  steady  or  uni- 
form vacuum  can  be  maintained  in  the 
X-ray  tube,  and  by  means  of  which  the 
vacuum  can  be  lowered  so  as  to  prevent 
the  tube  from  being  punctured.  It  also 
affords  an  easy  method  of  controlling 
the  current.  It  will  be  seen  by  re- 
ferring to  the  diagram  that  a screw- 
plug  is  formed  so  as  to  be  adapted  to 
fit  an  ordinary  electric  lamp  socket, 
which  likewise  fits  a regulator  or  rheo- 
stat-socket, whereby  the  resistance 
and  current  strength  may  be  regulated. 
A wire  of  relatively  high  resistance  has 
its  major  portion  coiled  about  tlie  in- 


Electrically-Propelled Boat. 

(No.  1,355,156.  Issued  to  Maria  Rod- 
rigues Loija.) 

Altho  this  invention  will  require 
considerable  expenditure  in  order  to 
make  it  operate  properly,  when  once 


ner  end  of  a tub- 
ular element  under  a 
sheet  of  mica.  This 
tubular  element  is 
formed  with  a parti- 
tion at  its  middle  por- 
tion so  that  air  or  gas 
can  pass  thru  it.  and 
at  the  opposite  side  of 
this  partition  from  the 
aperture,  the  tube  is 
provided  with  two 
openings  thru  which 
the  terminals  extend 
to  the  exterior  and  thence  connect  to  the 
current  line. 

Combined  Light,  Fan  and 
Phonograph. 

(No.  1,359,053.  Issued  to  Peter  R, 
Gonsky.) 

This  rather  simple,  yet  clever  device, 
comprises  a phonograph,  fan  and  a 
table  lamp,  all  within  the  same  con- 


installed,  it  promises  to  be  very  suc- 
cessful, in  that  not  alone  is  a ship 
propelled  by  electric  current  operating 
a motor,  but  it  requires  no  steering 
control.  There  are  two  horizontal 
members  which  engage  four  wheels 
serving  to  guide  the  vessel  over  the 
waterway.  These  wheels  are  on  stand- 
ards automatically  or  manually  ad- 
justable for  changes  in  tide  and  cur- 
rent, which  also  serve  to  act  as  one 
conductor,  whereby  the  power  will 
be  conducted  from  any  suitable  source 
to  the  motor  on  the  boat. 


Turntable. 

(No.  1,355,722.  Issued  to  Byron  E. 
Viele.) 

The  invention  relates  to  an  improved 
method  of  operating  a turntable  in 
roundhouses,  etcetera,  so  as  to  dis- 
patch locomotives  to  different  points 
in  the  roundhouse.  The  turntable  is 
pivoted  at  the  center  and  rests  upon  a 


circular  track.  An  electric  motor  or 
steam  engine  is  housed  at  the  center 
point,  and  thru  the  agency  of  bevel 
gears,  power  is  transmitted  to  friction 
wheels  which  serve  to  drive  the  table 
around  on  the  circular  track. 


Animated  Cartoons. 

(No.  1,355,648.  Issued  to  Leslie 
Elton  Brownley.) 

This  invention  provides  for  an  im- 
provement in  making  animated  comic 
characters  or  cartoons  and  photographic 
backgrounds,  or  so-called  “real  life 
action”  upon  motion  picture  films,  or 
also  in  making  real  life  action  in  com- 
bination with  animated  silhouette 
-figures.  The  inventor  first  takes  a 
photograph  of  real  life  action  and  pro- 
duces a positive  print  therefrom,  but 
does  not  develop  this  positive  print. 
Then  he  makes  a cartoon  character  in 
detail  upon  a black  background  by 
projecting  the  negative  of  the  real 
life  image  on  to  a ground  glass  and 
sketching  the  character  therefrom. 
Now  a black  silhouette  of  the  cartoon 
is  made,  omitting  all  detail;  a print  of 
this  silhouette  is  also  made,  when  this 
latter  negative  print  is  placed  upon  the 
undeveloped  positive  print  made  in  the 


struction.  An  important  feature  is 
that  the  shaft  for  the  rotating  table  of 
the  phonograph  also  rotates  or  drives 
the  fan  and  there  is  an  additional  inter- 
posed flexible  shaft  connection  em- 
ployed so  that  a record  can  be  changed 
without  interfering  with  the  driving  of 
the  fan.  The  lamp-motor  base  is 

further  used  as  a sound  amplifier. 

The  entire  device  is  made  in  compact 
form  and  has  a very  pretty  effect  when 
placed  upon  the  table.  A bevel  gear 
is  provided  so  that  the  device  can  be 
used  to  drive  small  household  appli- 
ances such  as  massage  vibrators,  which  second  stage,  and  both  are  subjected 
gears  may  be^  thrown  into  or  out  of  to  light.  Upon  viewing  the  same  in  its 
operating  position.  developed  state  we  will  find  a real  life 


background  with  . a black  silhouette 
figure.  ^ The  cartoon  that  has  been 
drawn  is  then  photographed  and  super- 
imposed in  the  position  occupied  by 
the  black  silhouette  figure,  giving  us  a 
cartoon  figure  acting  with  real  1 ife 
objects  on  real  life  backgrounds. 


Electrically-Operated 

Egg-Beater. 

(No.  1,359,208.  Issued  to  Burr  D. 
Viers.) 

This  little  device  is  so  arranged  that 
it  is  readily  adapted  for  disposition  on 
the  top  of  an  ordinary  glass  or  tumbler 
and  is  constructed  on  novel  lines.  It 
can  be  taken  apart  for  cleaning  and  re- 


pairing. There  is  a dome-shaped 
casing  covering  the  motor  and  openings 
are  formed  in  the  sides  of  the  casing  to 
facilitate  the  introduction  of  oil.  It 
will  thus  be  seen  that  when  the  cover  is 
removed  from  the  receptacle,  the  motor 
will  also  be  removed,  while  the  dasher 
shaft  will  remain  in  the  receptacle . 
Thus  the  dasher  can  be  changed  or 
cleaned  without  taking  the  motor 
apart  or  removing  the  motor  from  the 
cover. 


Photographers’  Light-Meter. 

(No.  1,361,999.  Issued  to  Charles 
Clinton  Howenstine.) 


This  meter  is  intended  for  deter- 
mining the  strength  of  light,  particu- 
larly in  taking  photographs  so  as  to 
give  the  correct  exposure  for  any  dia- 
fram  opening  and  any  speed  of  exposure 
of  plate  or  film.  Enclosed  within  the 
meter  is  a self-luminous  body  or  com- 
pound which  constitutes  the  standard. 
A light  coming  from  the  subject  is 
compared  with  this  self-luminous  body 
and  by  adjusting  the  shutter  so  as  to 
cut  out  or  allow  for  a greater  propor- 
tion of  incident  light,  a point  is  reached 
where  both  lights  will  match  exactly, 
by  means  of  a suitable  scale,  the  correct 
exposure  for  any  stop  or  speed  of  film 
or  plate,  etc.,  is  easily  determined  with- 
out calculation.  Before  the  light  enters 
from  the  subject  it  passes  thru  the 
uncovered  portion  of  the  shutter 
opening,  then  thru  a diffusing  body  and 
a color  screen.  This  color  screen  may 
be  a gelatin  film,  stained  a bluish- 
green  color  and  therefore  only  transmits 
light  of  the  same  color. 
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PRACTICALLY  all  modern  player 
pianos  have  automatic  tracking 
devices  for  the  purpose  of  keep- 
the  music  rolls  in  proper  align- 
ment with  the  holes  in  the 
tracker-bar,  which  represents  the  eighty- 


For  Years  Railroad  Travelers,  Especially  Those 
Having  to  Make  Journeys  Between  Cities  Early 
in  the  Morning,  Have  Had  to  Go  Without 
Anything  to  Eat  Until  the  Dining  Car  Was 
Ready  to  Serve  Breakfast.  What  a Boon  It 
Would  Be  to  Travelers  If  Some  Progressive 
Railroad  Manager  Would  See  Fit  to  Have 
Developed  and  Installed,  a Suitable  Coin-in» 
the-Slot  Sandwich  Machine  As  Well  As  a 
Coffee  Dispensing  Device. 

eight  keys,  the  number  on  all  standard 
pianos. 

If  the  perforation  in  the  paper  music 
roll  does  not  pass  over  the  hole  in  the 
tracker-bar  there  can  be  no  playing  of 
music.  The  reason  for  this  fact  is,  that 
player  pianos  are  in  reality  another  form 
of  the  vacuum  cleaner,  adopted  to  make 
the  piano  play.  Therefore  if  the  note 
hole  in  the  music  roll  fails  to  effect  a 
proper  conjunction  with  the  hole  in  the 
tracker-bar,  the  piano  keys  cannot  operate 
because  of  insufficient  vacuum  and  air 
pressure — hence  no  music. 

There  are  several  semi-successful 
tracking  devices  for  player  pianos  on 
the  market,  but  all  have  their  faults, 
causing  no  little  dissatisfaction  and 
trouble  in  operation,  by  tearing  the 
paper  music  rolls  or  causing  discords 
in  playing  when  the  rolls  are  not  track- 
ing properly  as  required  for  good  music. 

In  view  of  the  present  unsatisfactory 
tracking  devices  installed  on  player 
pianos,  and  because  of  the  great  need 
for  a practical  and  simple  improvement 
upon  same,  there  now  exists  a splendid 
opportunity  for  the  inventive  puljlic  to 
exercise  their  ability  of  creation  by 
perfecting  a new  design  for  this  im- 
portant purpose. 

I would  suggest  that  the  reader  pro- 
cure catalogues  of  the  different  player 
mechanisms,  which  will  ' explain  the 
player  action  and  automatic  tracking  de- 
vice in  detail.  The  present  tracker  con- 
struction is  made  to  operate  from  the 
vacuum  or  suction  that  also  proauces 
the  music  in  the  player  piano.  But,  the 
pneumatic  tracker  soon  becomes  clogged 
with  dust  and  lint  from  tlie  paper  roll, 
thereby  making  it  ineffective  in  keep- 
ing the  roll  properly  aligned. 

In  my  opinion,  what  is  needed  is  a 
mcclianical  tracking  device  of  simple 


construction,  so  arranged  that  it  can  be 
quickly  attached  by  the  average  piano 
tuner,  and  made  to  operate  from  the 
mechanism  that  runs  the  music  roll. 
If  the  problem  is  worked  out  along  this 
line  and  solved,  I am  confident  the  in- 
vention will  sell  promptly  to  some  large 
piano  company  who  will  gladly  pay  a 
good  sum  or  royalty  for  the  improve- 
ment. 

SANITARY  FOOT  WARMERS. 

The  other  day  I had  an  occasion  to 
get  myself  shod  in  one  of  these  up-to- 
date,  “While-U-Wait"  electric  shoe  re- 
pair joints,  (And  truly — many  are  only 
joints,  being  so  small,  and  built  in  to 
make  a patron  feel  out  of  joint  to  find 
a place  to  wait)  where  the  head  man 
grunts  out  his  gruff  interrogation  of 
what  is  wanted;  and  when  you  tell  him 
you  are  all  run  down  at  the  heel — need- 
ing a new  pair,  he  pushes  you,  (figura- 
tively speaking)  into  one  of  his  lame 
chairs  with  a remark: — “Put  on  theese 
hare  slippers,”  or:  “Jus  use  theese  hare 
paper  t’put  jmurn  feet  on!” 

Dejectedly  you  slip  on  an  old,  dirty 
pair  of  carpet  slippers  about  ten  sizes 
too  large  for  you;  or  else  choose  the 
other  alternative  of  assuming  an  un- 
concerned air  about  sitting  in  your  sock 
feet,  secretly  thinking  everyone  around 
you  is  looking  at  your  big  feet.  But 
the  horror  of  it  all  is  the  inner  fear  you 
contain,  lest  in  your  walking  one  of 
your  suffocating  toes  has  bitten  a hole 
in  your  sock  which  now  shows  up  like 
an  automobile  headlight  during  an 
eclipse. 

Its  pesky  hard  to  maintain  one’s  equi- 
poise of  appearance  wlien  finally  you 
gather  enough  nerve  to  let  your  eyes 
fall  floorward,  and  to  your  painful  sur- 
prise find  your  fears  exactlj''  realized, 
making  you  wish  your  father  had  been 
of  a darker  hue. 

But  granting  that  all  the  above  did 
not  happen  to  you,  the  need  still  re- 
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An  Idea  Which  Has  Often  Appealed  to  the 
Author,  Takes  the  Form  of  a Paper  Slipper 
Carrying  the  Advertisement  of  a Shoe  Repair 
Shop  Like  That  Shown  Above.  This  Paper 
Slipper  Could  Be  Given  to  Each  Customer 
After  His  Shoes  Had  Been  Repaired,  and  He 
Can  Use  Them  at  Home  for  Some  Time; — Thus 
Providing  Excellent  and  Cheap  Advertising. 


mains  for  in-iproved  and  sanitary  foot 
warmers.  While  I was  waiting  for  my 
“heels”  the  idea  came  to  me  picturing 
individual  paper  slippers  of  average  size, 
printed  on  either  side  with  the  adver- 
tisement of  the  repair  shop,  etc.,  paper 


A Simple  Water-Purifying  Filter.  Modeled 
Somewhat  After  the  Arrangement  Here  Illus- 
trated. Should  Prove  Valuable  As  a Part  of 
Equipment  for  Life-Boats  and  in  Fact  All 
Vessels  Which  Make  Trips  Out  to  Sea — the 
Filter  After  Proper  Chemical  Treatment  of 
the  Salt  Water  Giving  Pure  Drinking  Water. 

slippers  that  would  certainly  be  com- 
fortable and  warm,  as  well  as,  splendid 
advertising  for  each  shop,  because  their 
customers  could  take  them  home;  they 
would  serve  in  the  place  of  the  fre- 
quently misplaced,  regular  slippers. 

SANDWICH  SLOT  MACHINE. 

As  I write  these  jiggles  while  slowly 
creeping  on  the  S.  & U.  R.  R.  thru  the 
“Tar  Heel”  state,  my  liver  is  having 
a heated  argument  with  my  stomach 
about  the  fuel  supply.  You  see  these 
family  arguments  happen  with  the  best 
regulated  livers  and  stomachs,  when  the 
question  of  “eats”  is  a point  to  be  con- 
sidered. 

Whoever  figures  up  the  train  sched- 
ules certainly  has  some  enemy  traveling, 
and  takes  this  early  means  of  revenge 
by  setting  the  time  of  departure  in  the 
wee-sma-hours,  when  the  first  cock 
crows — or  to  be  more  exact  somewhere 
around  five  A.  M.  Now,  I am  sure  you 
will  agree  that  no  decent  person  likes 
to  catch  a train  before  the  Sun  gets 
out  of  bed;  for  when  he  does,  it  surely 
means  an  empty  stomach  and  angry 
liver  until  the  destination  is  reached. 

Of  course,  if  the  “Slow  & Uncom- 
fortable R.  R.”  provided  us  early  birds 
with  some  movable  means  of  obtaining 
coffee  and  rolls,  even  tho  it  be  of  the 
tin  can  variety,  we  could  hold  out  and 
appear  a little  more  peaceful  when 
reaching  our  destination.  However, 
and  sad  as  it  may  be,  such  is  not  the 
case.  NO,  in  this  case  the  early  bird 
doesn’t  get  the  worm.  He  gets  the 
grouch  instead.  So  as  I sit  here  on  the 
S.  & LT.  R.  R.  this  hungry  morning, 
weaving  our  empty  way  among  the  fat 
and  juicy  morsels  that  we  know  these 
country  folks  are  now  enjoying,  my 
mouth  begins  to  water  for  some  good, 
old  fashioned  ham  and — with  flapjacks 
for  the  finish. 

(Co7ifinued  on  page  1342) 


Like  an  Echo ! — “Pa.  why  do  they  have 
repeating  rifles  ?” 

“I  guess,  son,  to  make  every  shot  tell.” 
— William  Turn  an. 

Couldn’t  “Bear”  It. — Pulley  : “Why 
did  you  get  so  hot-headed  yesterday?” 
Motor ; “The  oil  ran  out  of  my  bear- 
ing.”— E.  W.  Vahle. 

■ The  Origin  of  Brainstorms. — Col- 
lege Prof  : "What  is  mind  ?” 

'Student:  “No  matter,  sir.” 

.College  Prof.:  “What  is  matter?” 
Student:  “Never  mind,  sir.” 

H.  C.  Bearden. 

Heard  in  the  Criminal  Court. — 

House:' “I’ve  been  framed  by  a bunch  of 
low  wood-butchers.” 

Street  : -“That’s  nothing ; these  crooked 
car  tracks  have  double-crossed  me.” 

: ; : ' ■ — F.  J.  Schwab. 


A Hint  for 
Bores. — “Am  I 
boring  you  ?”  said 
the  auger  to  the 
plank. 

“You  are  bor- 
ing me  to  death,” 
groaned  the 
plank. 

auger.  “I’ll  soon 


Depends  What  He  Hits. — “Just  think 
of  it,  Pat,”  said  the  auto  salesman  to  his 
prospective  purchaser,  “this  car  will  go 
sixty  miles  art  hour.” 

‘ “Fdine !”  said  the  Irishman.  “And,  now, 
how  fast  will  it  stop?” 

— Dick  Dickinson. 

Eggsactly. — Tompkins  : “Bently  has 

received  a million  dollars  for  his  patent 
egg-dating  machine.  It’s  absolutely  inter- 
ference proof,  and  dates  correctly  and 
indelibly  as  the  egg  is  being  laid.” 

Dewley  : “Is  the  machine  on  the  market 
yet?” 

Tompkins  : “Oh,  my  no ! and  it  won’t 
be  either.  The  patent  was  bought  by  the 
Cold  Storage  Trust!” — H.  S.  Johnson. 


-f  And  — Is 

O. — Student  of 
Elec  t r i c i t y : 
“Can  anything  be 
both  positive  and 
negative  at  the 
same  time?” 
Elect  r i c i a n ; 
“Sure.  When  I proposed  to  my  girl  last 
night  she  gave  me  a negative  answer 
which  was  very  positive.” 

—Walter  Liiire  McDonald. 

A Black  and  White  Artist. — “Well 
Rastus,  I hear  you  are  working  again. 
What  business  are  you  engaged  in  now?” 
“I’se  done  be  in  de  mining  business, 
sah.” 

“What  kind  of  mining  are  you  doing: 
gold,  silver  or  diamond?” 

“I’se  doing  calsomining,  sah.” 

— Henry  Sorenson. 

But  the  Juice  Ain’t  “Lower”  There. 

— First  Student  of  Electricity:  “Why 

are  the  lights  in  lower  New  York  brighter 
than  those  in  the  upper  section?” 

Second  Student  : “Because  they  are 
nearer  the  Battery,  I guess.” 

— No  Name. 
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FIRST  PRIZE  $3.00  | 

Or  Feeding  | 
“Hootch”  to  the  ? 
R a d i a t o r ! — | 

Teacher:  (in  | 

physiology  class)  | 
“Who  can  tell  | 
me  what  is  auto-  | 
intoxication  ?”  | 

A pause — then  | 
I little  Johnny  volunteers.  | 

Teacher  : “Yes,  what  is  it,  Johnny  ?”  | 
Johnny:  “Riding  around  in  an  auto  | 
; till  you’re  dizzy.” — Paul  Abramson.  | 

Little  Songs  of  Safety  First. — 

Lies  slumbering  here 
One  William  Lake; 

He  heard  the  bell 
But  had  no  brake. 

— Detroit  News. 

At  fifty  miles 
Drove  Ollie  Pidd, 

He  thought  he  wouldn’t 
Skid,  but  did. 

— Rome,  (N.  Y.)  Times. 

At  ninety  miles 

Drove  Edward  Shawn ; 

The  motor,  stopt. 

But  Ed  kept  on. 

Little  Falls,  {N.  Y.)  Times. 
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! receive  daily  from  one  to 

I yfr  tvoo  hundred  contributions  to 
1 this  defartment.  Of  these 

I only  one  or  two  are  available.  We 
1 desire  to  publish  only  scientific  humor 
I and  all  contributions  should  be  orig- 
I inal  if  possible.  Do  not  copy  jokes 
I from  old  books  or  other  publications 
I as  they  have  little  or  no  chance  here. 
I By  scientific  humor  tve  mean  only 
I such  jokes  as  contain  something  of 
I a scientific  nature.  Note  our  prise 
I ivinners.  Write  each  joke  on  a sep- 
I arate  sheet  and  sign  your  name  and 
I address  to  it.  Write  only  on  one  side 
I of  sheet.  No  letters  acknowledged 
I unless  postage  is  included. 

I All  jokes  publisht  here  are  paid  for 
I at  the  rate  of  one  dollar  each,  besides 
I the  first  prise  of  three  dollars  for  the 
1 best  joke  submitted  each  month.  In 
I the  event  that  two  people  send  in  the 
I same  joke  so  as  to  "tie”  for  the  prise, 
I then  the  sum  of  three  dollars  ii(  cash 
I li'ill  be  paid  to  each  one. 


This  monument’s 
For  Jackson  Druck; 

His  Lizzie  was  lighter 
Tiian  the  truck. 

— Scrantonian. 


Down  in  the  creek 
Sleeps  Jerry  Bass; 

The  bridge  was  narrow. 

He  tried  to  pass. 

— Wilkes-Barre  Timcs-Lcader. 

In  peace  here  rests. 

Poor  Jerry  Fitch 

He  put  his  hand 
Upon  the  switch. 

In  state  here  lies 
Old  Archy  Hale, 

He  put  one  foot. 

On  the  third  rail. 
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The  Stomach  Contains  Indicestion. 
— The  physiology  instructor  hac  isk=d 
Johnny  to  name  the  parts  of  the  bony  and 
the  organs  contained  therein. 

Johnny  answered,  “The  body  consists 
of  the  head  which  contains  the  brains,  if 
any,  the  chest,  which  contains  the  heart 
and  lungs  and  the  abdomen  which  con- 
tains the  bowels  which  are  A,  E,  I,  O,  U, 
and  sometimes  Y and  W.” 

— Carl  Wm.  Timm. 


No  Wonder  the  Joke  Editor  Is  Blue. 

— He:  “Why  does  a black  cow  give  white 
milk  that  makes  yellow  butter?” 

She:  “For  the  same  reason  that  a black- 
berry is  red  when  it  is  “green.” 

— Dwight  L.  Parham. 
(We  heard  always  that  the  white  cow 
gave  milk  and  the  brown  cow  gave 
coffee. — Printer’s  Devil.) 


Wasted 
Science. — J i m.  : 

“I  see  a certain 
doctor  has  cured 
insanity  by  pull- 
ing out  infected 
teeth.” 

Jam  : “It  won’t 
do  any  good ; 
they’ll  go  crazy 
again  when  they  see  the  bill.” 

— Victor  C.  Heubner. 


Heard  in  Biologyf  — ~ Te.^cher  : 

“Johnny,  can  you  tell  me  what  a tissue 
is?” 

Johnny:  “Sure,  a tissue  is  a collection 
of  cells,  all  of  which  are  similar.” 

Teacher:  “Correct.  Now  give  me  an 
example.” 

Johnny:  “The  Penitentiary.” 

— Chas.  E,  Harrison. 


Scientific  Facts. — Sound  travels  400 
yards  per  second,  but  there  are  some  e.x- 
ceptions  to  the  rule.  * 

Scandal — 2,000  yards  per  second. 
Flattery — 1,500  yards  per  second. 

Truth — lyj  yards  per  second. 

— Melvin  Greene. 


He  Was 
“Charged”  Too. 

— He:  (screwing 
electric  fixture  to 
the  ceiling)  “Bet- 
ter not  stand  so 
close  Mary,  you 
might  be  shocked 
if  this  thing 
slips.” 

her:  “Why 
your  language.” — PIcnry  S.  Johnson. 


Squaring  the  “Circle.” — She  : “What 
shape  is  a kiss?” 

He:  “Give  me  one  and  we  will  call  it 
square.” — Albert  E.  Snyder. 

A Good  “Find.”~HE:  “They  are  a 
wise  couple.” 

She:  “Why?” 

He:  “They  feed  their  baby  garlic  so 
they  can  find  it  in  the  dark.” 

— Evarest  Ryan. 


We’ll  Be  Switched. — Trans:  “Nellie’s 
hair  used  to  be  light,  but  now  it’s  dark.” 
Former:  “Perhaps  she  turned  off  the 

switch.” — Earl.  A.  Reiser. 


iThe  “Oracle”  is  for  the  sole  benefit  of  all  scientific  experimenters.  Questions  will  be  answered 
here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht.  Rules  under  which 
questions  will  be  answered:  . 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written  in  ink,  no 
penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this  department  can- 
not be  answered  by  mail  free  of  charge. 

4.  If  a quick  answer  is  desired  by  mail,  a nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable  research 
work  or  intricate  calculations  a special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions  are  answered. 
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Hornless  Phonograph 

(1086)  Oscar  W.  Hartung,  Detroit,  Mich., 
asks: 

Q.  1.  How  does  the  Pathe  Actuelle  phono- 
graph operate? 

A.  1.  Relative  to  the  two  articles  “Building 
Your  Own  Phonograph”  which  appeared  in  the 
September  and  October  issues  of  this  journal,  it 
would  probably  be  a welcome  idea,  as  you  sug- 
gest, to  publish  the  details  of  the  Pathe  Actuelle 
hornless  phonograph,  but  we  have  to  state  that 
it  would  hardly  be  compatible  with  ethical  prin- 
ciples to  publish  details  of  a specific  machine 
of  this  new  type. 


The  Diagram  Above  Shows  the  Principal  Fea- 
tures of  the  Hornless  Phonograph  In  Which  a 
Paper  Diafram,  Taking  the  Shape  of  a Cone, 
Vibrates  So  As  to  Radiate  Sound  Waves  In  All 
Directions  with  Equal  Intensity.  This  Elimi- 
nates the  Undesirable  Focusing  Effect  of  the 
Usual  Phonograph  Horn  or  Sound  Chamber. 


The  details  which  we  did  publish  were  prac- 
tically all  based  on  common  knowledge  of  phono- 
graphs, and  we  did  not  feel  that  we  were  giving 
away  any  great  trade  secrets  in  explaining  the 
details  there  given.  The  Actuelle  or  hornless 
phonograph,  like  all  simple  things,  must  be 
built  carefully  and  very  exactly  to  obtain  any- 
thing like  satisfactory  results.  The  diagram 
herewith  shows  its  general  make-up.  The  paper 
cone  is  a good  piece  of  parchment  paper 
stretched  or  supported  in  such  a manner  as  to 
form  a rigid  cone,  and  the  center  of  this  cone 
is  attached  by  a stiff  metal  wire  to  the  stylus 
at  the  inner  end  of  the  moving  arm  supporting 
the  cone. 

The  secret  of  the  Actuelle  lies  in  the  fact  that 
the  paper  cone  or  diafram  vibrates  in  a particu- 
larly free  manner,  and  this  causes  sound  waves 
to  be  set  up  practically  all  around  and  thus 
eliminates  the  disagreeable  focusing  effect  due 
to  the  usual  horn — which  produces  sounds  only 
in  one  direction,  i.  e.,  from  inside  the  horn  and 
outward.  Thus  it  is  that  with  the  Actuelle  a 
person  hears  the  sound  equally  well  in  any 
part  of  the  room  and  not  in  a certain  corner 
of  the  room  as  is  the  case  with  practically  all 
other  machines  having  a horn-shaped  amplifying 
chamber. 


Motor-Bus  Versus  the  Trolley 

(1087)  H.  P.  P-,  L. , Canada,  writes  the 

Oracle:  . , 

Q.  1.  I am  writing  you  to  learn  if  you  can 
put  me  in  touch  with  places  where  I can  get 
information  in  regard  to  the  comparative  cost 
of  operating  electric  railway  and  motor-buses. 

Some  business  men  are  of  the  opinion  that 
the  motor-bus  cannot  compete  in  a city  which 
has  only  a population  of  about  70,000.  _ 

A.  1.  We  would  refer  you  to  an  article^  by 
Mr.  L.  H.  Rosenberg,  an  engineer  of  the  (jen- 
eral  Electric  Co.,  which  appeared  in  our  May, 
1920  issue.  In  this  article  are  discust  some 
of  the  merits  and  demerits  of  the  one-man 
trolley  and  their  relation  to  the  motor-bus. 


To  our  mind,  and  providing  your  city  board 
were  faced  with  the  consideration  of  building 
a new  electric  railway,  then  by  all  means  it 
would  seem  the  most  economical  to  purchase 
the  necessary  number  of  motor-buses  and  estab- 
lish a regular  and  specific  operating  schedule, 
etc.  Of  course,  it  is  a question  not  so  easily 
answered,  when  it  comes  to  the  consideration 
of  substituting  motor-buses  for  an  already  estab- 
lished electric  railway. 

It  would  seem  to  the  editor  of  this  column 
that  one  of  the  important  factors  bearing  on 
this  particular  matter  would  be  whether  or  not 
the  electrical  energy  for  operating  the  present 
railway  is  derived  from  coal  or  from  a hydro- 
electric system.  As  you  undoubtedly  know,  the 
gross  efficiency  obtainable  from  small  or  medium 
size  steam-driven  electric  power  plants  is  very 
low,  and  does  not  usually  rise  above  7 to  8 per 
cent. ; while  if  the  electrical  energy  required 
is  secured  from  a hydro-electric  system,  par- 
ticularly if  it  is  owned  by  the  operating  com- 
pany, this  may  show  a gross  efficiency  as  high 
as  40  to  SO  per  cent. 

Finally,  we  would  suggest  that  you  write  to 
the  American  Institute  of  Electrical  Engineers, 
29  W.  39th  St.,  New  York  City,  N.  Y.,^  and 
to  the  American  Railway  Engineering  Institute, 
431  Dearborn  St.,  Chicago,  111.,  who  may  have 
in  their  files  copies  of  papers  presented  before 
these  respective  bodies  that  you  can  procure. 

The  railless  trolley,  an  omnibus  taking  power 
from  an  overhead  wire,  has  been  used  more 
in  Europe  than  in  America,  and  is  worthy  of 
careful  consideration.  There  is  a very  great 
saving  in  capitalization,  but  the  passenger-carry- 
ing capacity  is  more  limited  than  in  the  case 
of  a regular  electric  railway. 

We  described  and  illustrated  the  railless 
trolley  in  our  issue  of  July,  1916,  to  which  we 
refer  you. 


Electric  Motorcycles 

(1088)  Fred  Post,  Auburn,  111.,  asks  the 
Oracle : 

Q.  1.  In  the  article  by  Mr.  Secor  in  the 
January  issue,  on  building  a small  automobile, 
it  is  stated  that  the  electric  type  requires  300 
to  600  amperes.  At  this  rate  and  figuring  on 
15  amperes  per  battery,  25  starting  type  batteries 
would  be  required  weighing  1,500  pounds,  and 
costing  about  $750.  Is  this  right? 

A.  1.  Concerning  the  number  of  storage 
batteries  required  for  operating  the  small  auto- 
mobile as  outlined  in  the  article  in  the  January 
number  of  Science  and  Invention,  would  say 
that  the  figures  you  give  are  right,  but  in  actual 
practice  those  who  have  built  electric  motor- 
cycles have  done  either  of  two  things,  it  seems; 

1.  They  operate  the  batteries  at  a higher 
discharge  rate  and  use  a smaller  number  of 
them  than  that  theoretically  required,  or: 

2.  They  do  not  operate  the  motor  with  the 
full  load  current  required,  or  in  other  words, 
the  motor  is  operated  at  a lower  horse-power 
output. 

There  is  a photograph  and  description  of  an 
electric  storage  battery  motorcycle  in  the  Feb- 
ruary number. 


Water  Motor  Query 

(1089)  Roy  E.  Dukette,  Hoboken,  N.  J., 
asks : 

Q.  1.  Several  queries  about  water  motors. 

A.  1.  Small  water  motors  can  be  procured 
from  several  manufacturers  of  these  devices. 

With  a J^-inch  pipe  and  25  pounds  pressure, 
we  do  not  believe  that  you  can  develop  much 
over  1/6  to  1/5  horse-power,  altho  if  you  can 
procure  a very  efficient  turbine,  you  might  de- 
velop as  much  as  horse-power. 


Operating  32  Volt  Lamps  on 
110  Volt  A.  C. 

(1090)  R.  M.  Ayers,  Detroit,  Mich.,  writes: 

Q.  1.  What  is  the  simplest  way  to  operate 
32  volt  lamps  from  110  volt  A.  C.  mains? 

A.  1.  In  reply  to  your  query  asking  for 
the  easiest  way  to  reduce  110  volts  A.  C.  to  32 
volts,  for  operating  lamps  rated  at  this  potential, 
we  would  advise  as  follows: 


- ■ 2,5^1 

The  usual  method  of  doing  this  and  the  ope 
in  commercial  use  for  operating  the  lamps  at 
32  volts  from  a 110  volt  circuit  is  by  means  ,of 
a step-down  transformer.  Four  lamps  might  also 
be  burned  in  series  on  110  volts. 

You  did  not  state  in  your  letter  how  many 
watts  you  will  need.  But  as  you  mentioned 
therein  that  your  particular  requirements  are  of 
an  experimental  nature,  we  would  suggest  that 
you  reduce  the  voltage  in  the  same  way  as  that 
followed  in  shop  and  field  work,  by  means  of 
a water  rheostat,  A diagram  is  given  below 
showing  a water  rheostat  made  from  a small 
wooden  barrel  or  keg. 

Low  yo/Lo^e 


and  Most  Useful  of  Mechanisms  for  the  Pur- 
pose of  Controlling  the  Amount  of  Current  Sup- 
plied to  Any  Certain  Piece  of  Electrical  Ap- 
paratus. A Very  Serviceable  One  May  be 
Made  from  a Barrel,  the  Larger  the  Barrel  the 
Greater  the  Current  Capacity,  and  Vice  Versa. 

Of  course  the  rheostat  will  have  to  be  pro- 
portional in  size  to  the  amount  of  energy  or 
watts  you  require.  With  a saturated  salt  water 
solution  in  a beer  keg  and  using  iron  or  other 
plates  in  the  solution  having  about  one  square 
foot  area  each,  you  can  take  care  of  500  to 
600  watts,  and  somewhat  more  than  this  for 
shorter  periods. 


How  Many  Miles  of  Wollaston  Wire 
per  Cu.  In,  Platinum 

(1091)  William  A.  Romans,  Baltimore,  Md., 
asks : 

Q.  1.  Several  questions  as  to  the  ductility 
of  platinum  wire. 

A.  1.  Regarding  the  ductility  of  platinum, 
we  have  calculated  the  length  to  which  this  wire 
can  be  drawn. 

The  very  common  form  of  Wollaston  wire  is 
that  used  in  ordinary  delicate  electrical  instru- 
ments which  has  a thickness  of  .0004  inch.  The 
cross-sectional  area  of  this  wire  is  .000,000,125,- 
664  sq.  in.  by  the  formula,  area  is  equal  to 

IT  d® 

— ^ — dividing  this  into  1 square  inch  we  obtain 

the  figure  7,957,730.  In  other  words,  there  will 
be  exactly  7,957,730  inches  of  wire  in  1 cubic 
inch  of  platinum. 

This  will  give  us  663,144  feet  or  125.6  miles 
of  wire  obtainable  from  1 cubic  inch  of  platinum. 
Inasmuch  as  1 cubic  inch  of  platinum  weighs 
.7758  pounds,  we  obtain  a figure  of  162  miles 
for  one  pound  of  wire.  This  wire  is  however, 
not  the  finest  platinum  wire  obtainable.  We 
have  on  record,  wire  whose  diameter  is  .00004 
inch.  This  will  mean  that  a wire  of  the 
above  thickness  could  be  drawn_  out  just  100 
times  as  long  as  the  first  mentioned  wire  or 
16,200  miles. 

This  light  wire  is  by  no  means  the  smallest 
wire  obtainable;  it  is  a commercial  product  and 
can  be  obtained  on  the  market. 
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Brand 

New 

Latest 

Model 


A Finer  Typewriter  at  a Fair  Price 

Only  $4.00 
Per  Month 

Do  not  buy  or  rent  any  typewriter 
until  you  know  the  Oliver.  A five  days’ 
trial  will  help  you  decide.  Besides  saving 
you  $36,  we  make  the  payments  easy.  We 
ask  no  advance  payment.  But  merely  $4  per 
month  until  the  $64  is  paid. 

Do  not  confuse  this  offer  with  those  for 
second-hand  or  rebuilt  typewriters.  Our  $64 
Oliver  is  our  brand  new  identical  Model  9,  for- 
merly priced  at  $100.  It  has  not  been  changed  in 
the  slightest. 

Over  900,000  Sold 


Olivers  are  in  use  all  over  the  world.  Some  of  the 
large  concerns  in  the  United  States  using  Olivers  are : 

U.  S.  Steel  Corporation,  Nat’l  City  Bank  of  N.  Y.,  Dia- 
mond Match  Company,  Pennsylvania  Railroad,  Hart, 
Schaffner  & Marx,  American  Bridge  Company,  Encyclo- 
pedia Britannica,  Otis  Elevator  Company,  Bethlehem 
Steel  Company,  Boston  Elevated  Railwa,y,  N.  Y.  Edison 
Company,  and  a host  of  others  of  equal  importance. 

And  thousands  of  Olivers  are  used  by  individuals — every 
business  is  represented  among  our  users.  And  every  profession. 

You  can  depend  on  this  wide  use  of  the  Oliver  as  a guaran- 
tee of  its  worth. 


No  Finer  Built 


This  Simple  Plan  Makes  It 
Easy  to  Own  an  Oliver 

This  sales  plan  is  a legacy  of  the  war,  which  taught  us 
all  new  economies  — ones  we  won’t  forget. 

By  reorganizing  our  method  of  distribution,  we  were 
able  to  make  a radical  reduction  in  price. 

We  did  not  change  the  famous  Oliver  an  iota.  The  ma- 
chine we  now  sell  for  $64  is  the  identical  one  formerly 
priced  at  $100  — our  latest  and  best  model. 

During  the  war  we  learned  that  it  was  unnecessary  to  have 
great  numbers  of  traveling  salesmen  and  numerous,  expensive 
branch  houses  throughout  the  country.  We  were  also  able  to 
discontinue  many  other  superfluous,  costly  sales  methods.  You 
benefit  by  these  savings. 

Pre-war  extravagances  were  ended.  And  our  plan  of  selling 
made  simpler.  We  send  the  Oliver  to  you  for  free  trial,  so  that 
you  may  judge  it,  in  solitude,  without  being  influenced. 

Send  No  Money 

Merely  send  us  the  coupon.  We  ship  an  Oliver  to  you.  Try  it 
for  five  days.  Then  if  you  agree  that  it  is  the  finest  typewriter  at 
any  price,  merely  send  us  $4  per  month,  until  the  $64  is  paid. 

If  you  do  not  believe  that  this  is  the  greatest  typewriter  oppor- 
tunity, return  the  Oliver  to  us,  express  collect.  We  even  refund 
the  outgoing  transportation  charges.  You  have  not  placed  your- 
self under  any  obligation  to  buy. 

When  the  Oliver  comes  to  you,  you  will  admire  its  many  ad- 
vancements— all  the  refinements  made  possible  during  24  years 
of  typewriter-making.  A finer  typewriter  is  impossible.  The 
coupon  below  gives  you  the  opportunity  to  be  your  own  sales- 
man and  save  yourself  $36. 

Note  that  it  brings  EITHER  an  Oliver  for  Free  Trial,  or 
further  information.  Check  it  accordingly. 

Canadian  Price,  $82 

TBe  OUVEi?  Typewriter  ^mpany 

674  Oliver  Typewriter  Building,  Chicago,  Illinois 


Examine  the  Oliver  carefully.  It  is  built  in  a model  factory 
with  a heritage  of  ideals.  Only  the  finest  materials  are  used. 
And  this  accounts  for  the  prolonged  life  of  the  Oliver,  its  dur- 
ability, its  inbuilt  service.  It  is  simplified  in  coiistruction  and 
built  to  withstand  the  hardest  usage.  The  Oliver  in  war  service 
proved  its  fine  design  and  construction. 

You  can’t  buy  a better  typewriter  at  any  price. 

Mail  the  coupon  now,  for  either  a Free  Trial  Oliver  or  further 
information. 


THE  OI.IVER  TYrEWKITEK  COMPANY, 

674'  Oliver  Typewriter  Building:,  Chicago,  Illinois 

□ Ship  me  a new  Oliver  Nine  for  five  days’  free  inspec-  I 
tion.  If  I keep  it,  I will  pay  $64  at  the  rate  of  $4  per  ■ 
month.  The  title  to  remain  in  you  until  fully  paid  for.  B 

My  shipping  point  is 

This  does  not  place  me  under  any  obligation  to  buy.  If 
I choose  to  return  the  Oliver,  I will  ship  it  back  at  your 
expense  at  the  end  of  five  days.  ■ 

□ Do  not  send  a machine  until  I order  it.  Mail  me  your  || 
book — “The  High  Cost  of  Typewriters — The  Reason  H 

and  the  Remedy,”  your  de  luxe  catalog  and  further  in-  * 
formation.  B 

Name  B 

Street  Address 

City State 

Oeeupation  or  Business 


1324 

Auto  Owners 

WANTED! 

To  introduce  the  best  auto- 
mobile tires  in  the  world. 
Made  under  our  new  and  ex- 
clusive Internal  Hydraulic 
Expansion  Processthatelimi- 
nates  Blow-Out — Stone-Bruise — 
Rim  Cut  and  enables  us  to  sell 
our  tires  under  a 

10,000  MILE 
GUARANTEE 

We  want  an  agent  in  every 
community  to  use  and  intro- 
duce these  wonderful  tires  at 
our  astonishingly  low  prices 
to  all  motor  car  owners. 

FREE  Tl  RES  f orYOUR  OWN  CAR 

to  a representative  in  each  community. 
Write  for  booklet  fully  describing  this  new 
process  and  explaining  our  amazing  intro- 
ductory offer  to  owner  agents. 

Hydro-United  Tire  Co. 

DEPT.  2 1 7 PHILADELPHIA.  PA. 


AN  EASY  WAY  TO 
MAKE  MONEY  p-HS 

on  a small  salary.  Be  independent.  Go 

S airing  business.  One  man  says  “1  made  $60.00  the  first 
ay.'*  Others  average  $200  to  $600  a month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a pos- 
sible customer.  No  experience  needed.  We  teach  you. 


Repair  Outfit 


Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufactarers 
Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can’t  undercure  or  overcure  a tire. 
Bequires  no  watching  or  regulating. 

FREE  Book 

*TIow  to  Open  a Tire  Repair  Shop.** 
ft  tells  how  to  make  big  money. 
Don’t  delay.  Write  quick. 

C.  A.  SBALER  CO. 

2203  Fourth  St.  Waupun,  Wuconaio 


—to  send  for  my  big 
illustrated 

72.PAGEt*KlliL! 

BOOK— * 
It  tells  how  in  a few 
weeks  you  can  earn  from 
5160  to  $400  a month  in  the 
Auto  and  Tractor  business. 
Be  Vour  Own  Boss.  At 
small  cost  learn  to  be  an  ex- 
pert mechanic  by  the  Sweeney 
System  of  working  on  real  cars. 
Use  tools  not  books.  Simply 
send  your  name  and  address  to- 
day, a post  card  will  do,  for  our 
and  27  photographic  reproductions  of 
shop  work,  etc.  Let's  Go— Write  Nowl 
EMORY  J.  SWEENEY,  President 

LEARN  A TRADE-  / 


SCHOOL'OFAUTOTRACrOP'AVIATlON  , 
138  SWtENEYeLOGKANSASCiry.MO^^ 


year.  Gibbard  of  Mich,  did  $60,000 
business  in  1920.  Others  had  sen- 
sational records.  All  did  it  with 
Haywood's  Tire  Surgery.  Twelve  years  ago  I be- 
gan with  $1000  and  new  tire  repair  idea.  Now  own 
$400,000  business.  I’ve  started  hundreds  of  men 
from  all  walks  of  life  — without  experience — with 
very  little  capital— on  same  road  to  financial  success. 
Lctmestart  YOU.  Write  today.  M.  Haywood,  Pres, 
HAYWOOD  TIRE  & EQUIPMENT  CO. 

1209  Capitol  Avenue  Indianapolis,  Indiana 
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Fig.  4.  The  Illustration  Above  Shows  That  if  a Baseball  and  a Molecule  of  Steam  Were  Mag- 
nified Until  the  Baseball  Was  as  Large  as  the  Earth,  Then  the  Molecule  of  Steam  Would  Be 
About  as  Large  as  the  Baseball  Was,  Fig.  1 Below  Shows  Comparative  Size  of  Atoms. 

Prof.  Millikan,  the  American  investi- 
gator, in  his  wonderful  laboratory  at  the 
University  of  Chicago,  has  carefullv 
measured  and  determined  the  electrical 
charge  of  th.e.  electron  under  very  elabo- 
rate laboratory  conditions. 

An  article  describing  how  the  electron 
was  measured  and  even  weighed,  appeared 
some  time  ago  in  this  journal,  and  those 
interested  in  the  electron  theory  and  the 
precise  mathematical  measurements  of 
this  basic  quantity  of  matter,  according  to 
the  present-day  hypothesis,  will  find  Prof. 

Millikan’s  book  entitled  “The  Electron” 
extremely  interesting  and  valuable. 

The  illustration  at  Fig.  5,  brings  out  in 
a clear  manner,  the  extremely  small  mass 
of  the  electron  of  which  the  human  body 
and  all  other  matter  is  now  supposedly 
constructed.  Imagine  a powerfid  ray  of 
light  focust  on  to  a spot  on  the  man's 
chest  down  to  a point  no  larger  than  the 
head  of  a pin,  and  that  in  turn,  the  re- 
flected light  ray  is  magnified  or  enlarged 
to  the  size  of  the  earth,  or  a circle  8,000 
miles  in  diameter.  The  whirling  electrons 
would  only  then  be  visible  as  shown  to 
the  left  of  the  illustration.  Fig.  5.  The 
continents  of  North  and  South  America 
are  superimposed  on  the  illustration  at  the 
left  of  Fig.  5,  to  emphasize  the  idea  that 
this  enlarged  view  of  the  area  the  size  of 
a pin-head,  on  the  man’s  body,  is  of  the 
same  size  as  the  earth  or  8,000  miles  in 
diameter. 


By  E.  H.  Dana,  Missouri. 


I had  an  opportunity,  late  last  fall,  to 
try  a new  method  of  digging  pole  holes  for 
the  Cairo  Light  & Power  Co.,  of  Cairo, 
Mo. 

There  were  155  holes  needed,  20  in  hard 
rock,  the  balance  in  clay  soil.  The  holes 
were  wanted  in  a hurry  and  labor  was 
scarce.  I have  seen  the  use  of  dynamite 
advocated  for  this  purpose  and  had  read 
a description  of  the  proper  way  to  do  it. 

Bore  holes  were  put  down  to  a depth  of 
five  feet.  Two  cartridges  of  40%  dynamite 
were  cut  in  halves.  The  four  half  sticks 
were  tied  to  a thin  strip  of  wood  spaced 
about  six  inches  apart.  A cap  and  fuse 
were  inserted  in  the  top  piece  of  dynamite. 
The  holes  were  not  tampt,  as  we  desired 
a hole  of  only  large  enough  diameter  to 


take  the  pole.  The  less  the  surrounding 
soil  was  disturbed  and  broken  up,  the  better. 

The  shots  made  a clean,  well  shaped  hole, 
Just  right  for  planting  a pole. 

The  work  consumed  thirty  hours’  time 
The  total  cost  for  labor  and  explosives 
was  $80,  or  a trifle  over  50  cents  per  hole. 
The  engineer  in  charge  was  entirely  satis- 
fied with  this  cost. 

Of  course,  the  method  described  applies 
only  to  the  holes  in  clay.  The  holes  in  the 
rock  were  blasted  in  a way  well  understood 
by  engineers,  so  will  not  be  described  here. 
However,  the  rock  work  added  materially 
to  the  labor  cost  of  the  job.  Had  all  the 
holes  been  in  earth  the  expense  would  have 
been  somewhat  less. 
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Draftsmanship 


Become  an  Expert  by  Home  Study 

The  illustrations  show  the  work  of  some  of  the  students 
of  Chicago  Technical  College. 

These  drawings  were  picked  at  random  from  hundreds 
equally  good  made  by  men  who,  before  taking  the  courses, 
had  had  no  training  as  draftsmen. 

Naturally  the  large  reduction  made  necessary  to  repro- 
duce the  drawings  in  the  space  of  this  page  gives  only  a 
partial  idea  of  the  high  excellence  of  the  work — some  of 
the  lines  losing  the  strength  they  show  in  the  originals. 
But  even  so,  it  will  be  seen  that  these  drawings  are  equal 
in  merit  to  the  work  of  men  of  long  experience. 

Make  Yourself  Worth 
$60  to  $150  a Week 

You,  too,  can  master  draftsmanship  as  easily  as  these  men 
did  under  the  Chicago  “Tech”  method  of  training.  You  can 
soon  become  proficient  simply  by  giving  some  of  your  spare 
time  to  home  study  under  the  direction  of  our  experts.  Then 
you  will  be  ready  to  step  into  a paying  job  and  be  in  line 
for  promotion  to  important  managing  positions. 

Draftsmanship  today  offers  opportunities  which  no  am- 
bitious man  should  overlook.  American  industries  are  con- 
stantly looking  for  experts — and  none  are  more  eagerly  sought 
than  the  draftsman. 

No  need  for  you  to  settle  down  in  any  humdrum  occupation 
or  to  accept  an  outlook  without  promise  of  large  success  when 
great  manufacturing  organizations,  railroads,  architects — all 
classes  of  concerns  engaged  in  technical  work — are  searching 
everywhere,  for  trained  men.  At  least  look  into  this  pro- 
fession today. 

Train  Under  Practical  Men 


FREE 


TEST 

LESSON 


This  free  test  lesson  will  show  you  how  well 
qualified  you  are  for  Draftsmanship  and  how 
practical  the  Chicago  “Tech"  courses  are.  While 
other  schools  ask  you  to  enroll  and  send  money 
first,  we  send  the  free  lesson  first.  _ The  only  offer 
of  its  kind.  Read  the  lesson,  practice  the  exercises 
and  then  decide  for  yourself  whether  to  take  the 
course  or  not.  No  obligation  on  you  for  asking 
for  this. 


TEST  LESSON 
IN  DRAFTSMANSHIP 


From  the  day  you  enroll  with  Chicago  “Tech”  you  are 
under  the  direction  of  practical  engineers  who  teach  you 
thoroughly  the  methods  which  they  use  in  their  own  work 
and  which  you  will  use  when  you  practice  the  profession  your- 
self. Lessons,  exercises  and  special  texts  deal  with  conditions 
as  they  exist,  so  when  you  graduate  you  are  perfectly  familiar 
with  the  actual  work  of  the  drafting  room. 

You  are  carefully  instructed  on  every  point,  taken  upward 
step  by  step,  everything  being  made  so  clear  that  your 
advancement  is  sure  and  constant.  No  time  is  put  in  on 
unnecessary  studies — you  concentrate  on  the  work  that  will 
make  your  services  in  demand. 

You  get  the  same  instruction  by  mail  that  you  would  get 
if  you  came  to  Chicago  to  attend  the  College.  Therefore  if 
now  employed  you  can  hold  your  present  position  until  you 
are  ready  to  enter  the  field  of  expert  Draftsmanship. 

Moderate  Fees,  Easy  Terms 

Chicago  “Tech”  offers  this  practical  instruction  at  a price 
and  on  terms  which  place  any  of  the  courses  within  the 
reach  even  of  the  man  of  moderate  means.  And  payment 
can  be  made  on  easy  monthly  terms.  No  man  who  wants 
such  training  can  give  himself  an  excuse  for  not  grasping 
the  opportunity  now. 


Drawing  Outfit — No  Extra  Charge 

FREE  outfit  is  included  with  our  Home  Study  Course  or  credit  given  if  you  aiready 
have  an  outfit.  These  are  high  grade  instruments,  drawing  board,  T square,  etc. — same 
as  used  by  leading  draftsmen. 


Other  Chicago  “Tech”  Courses 

Chicago  "Tech"  opens  the  field  of  specialized  training  not  only  in  Draftsmanship  but 
in  other  paving  lines  also.  It  you  want  information  on  any  of  these,  mark  the  coupon 
with  X to  show  which  subject  interests  you  and  full  information  will  come  by  return  mail. 


SEND 

THE  COUPON 


No  obligation  upon  you  is  implied  when  you  ask 
for  the  facts  about  Chicago  “Tech"  instruction.  We 
gladly  send  catalogs  and  information  telling  you  about 
the  opportunities  offered  in  any  iine  of  work  we  teach. 
Then  you  can  decide  what  the  field  offers  for  you. 
Big  jobs  are  waiting  now  for  men  like  you— WITH 
TRAINING.  Send  the  coupon— today. 


CHICAGO  TECHNICAL  COLLEGE,  445  Chicago  “Tech”  Bldg.,  Chicago,  III. 

Without  obligation  on  my  part,  please  send  tree  and  postpaid,  instructions  on 
how  I can  become  an  expert  in  subject  marked  below: 


I ] Architectural  Drafting 
j Machine  Drafting 
1 ] Electrical  Drafting 
1 ] Structural  Drafting 
[ j Sheet  Metal  Drafting 
[ j Topographic  Drafting 
[ i Surveying 
1 ] Designing 
[ ] Contracting— Buildings 

Name 


[ ] Auto.  Engineering 
[ ] Aero.  Engineering 
[ i Gas  Engines 
I ] Plan  Reading — Buildings 
[ ] Estimating— Buildings 
( ] Plan  Reading — Machinery 
[ j Plumbing— Estimating 
[ j Heating  and  Ventilating 
[ j Steam  Engineering 


CHICAGO  TECHNICAL  COLLEGE 

445  Chicago  “Tech”  Bldg.  CHICAGO,  ILL. 


Address 

Post  Office State 

Free  Trial  Lesson  included  when  inquiry  is  for  Draftsmanship  or  Plan  Reading. 

College  or  Home  Study,  state  which 
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Learn  to  Draw 
at  Home 

Illustrators,  Cartoonists,  Commercial 
Artists  earn  big  money.  $25  to  $100  a 
week  and  more.  Learn  at  home  in  spare 
time  under  personal  direction  of  Will 
H.  Chandlee,  famous  newspaper,  maga- 
zine, advertising  artist  of  35  years’  suc- 
cessful experience. 

BE  AN  ARTIST  /"  FREE  COUPON 


Delightful,  fascinating  profes- 
sion. Wonderful  new  home-  ' 
study  method  makes  drawing  / 
easy!  Send  coupon  or  postal  - 
today  for  special  offer  of  complete  / 
Artist’s  Outfit  FREE  to  new  stu- 


f Washington  School 
of  Art,  Inc. 

Room  1612  Warden  Bide., 
Washington,  D.  C. 
S_end  me  particulars  of 


dents.  Write  for  handsome  book,  / FREE  ARTIST’S  OUTFIT 
“How  to  Become  an  Artist.”  * offer  and  Free  Book.  “How 
Don't  delay— write  or  send  cou-  / Become  an  Artist.  " 

POD  at  ODce.  Address  / 


Washington  School 
of  Art,  Inc. 
RooRil612MardenBIdg..  / 
Washington,  D.  C.  ^ 


/ Name 

State  whether  Mr., Miss  or  Mrs.} 


. State . 


Here's  a Tool  You’ve  Waited  For 

HAN-D  Hammer 

Four  Tools  in  One  33^1 

Send  only  your  name  and  addreBS-->j^  u 
no  money — and  we  will  send  you  this  clever  nO 

handy,  practical  tool.  It'stho  real  tool 
a thouBand  usee  and  at  a pricef ar  below^*’^^  ' 

whatit  wouldordinarilyaellfor.  No^ 
automobile  kit  should  be  without 
it— it  should  be  In  every  home— ^ 
every  workshop— every  garag^ 


—every  farm— every  office. 
Every  part  of  the  tool  is 
fully  guaranteed. The  three 
Bcrew-drivers  nested  in 
the  hammer  handle  are 
of  hieb  srrado  tool 
steel  and  all  parts 
are  nickeUplated 
andniffhly 
polished.  ' 


^$112 

and  postaso 
^ ON  ARRIVAL 

Garage,  Shop, 
Home  and  Office 

The  HAN-D  HAMMER  is7K  inches  long 
and  weighs  but  10  ounces.  It  is  a tool  for 
long  and  reliable  service.  We  are  so 
sure  that  you  will  be  more  than  satis- 
fied with  it  that  we  send  it  to  you  with- 
out one  single  penny  in  advance. 

The  Handiest  f Most  Useful 
Tool  Ever  Invented 

Remember— don't  send  one  penny  with  your  order. 
Just  your  name  and  address  on  a post  card  and  we  will 
send  you  this  wonderful  HAN-D  HAMMER.  All  you 
need  do  is  pay  postman  the  specially  low  price  of  $1.79, 
and  postage,  on  arrival  at  your  door. 

Don’t  delay  In  puttingthis  most 
iWOMr  useful  of  all  tools  to  work  for 
you.  Send  yourname  and  address  today.  Don’t  pay  one 
cent  until  delivered.  You  take  no  risk-satisfaction 
guaranteed  or  money  back, 

MOTORIST  SHOP 

21  W.  Jackson  Blvd.  Dept.  210,  Chicago,  III. 


Order 

NOW 


rnw^nriMi 


all  about  AUTOS, 

TRACTORS,  AEROPLANES, 
STARTING  and  LIGHTING 
SYSTEMS,  STORAGE  BAT- 
TERIES, VULCANIZING,  etb. 


Valuable  Book  FREE 

**How  to  Succeed  in  the  Automobile, 
Tractor  and  Aeroplane  Business,”  ^i  ves 

much  new  and  very  useful  information; 
also  teils  all  about  tbe  many  splendid 
advantages  and  practical  training  vou  can 
get  at  this  college  in  a few  weeks.  Tear 
this  out  and  w rite  for  a copy,  FRBIS,  today; 


GREER  COLLEGE 

OF  AUTOMOTIVE  ENGINEERING 

Dept.I^  1519  S.  Wabash  Ave. 

CHICAGO 
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avoid  absorption  of  gases  and  in  special 
refractories.  The  latter  treatment  guards 
against  solution  by  the  molten  iron  of 
small  amounts  of  impurities  which  oc- 
cur when  the  former  comes  in  contact 
with  any  ordinary  refractory  materials. 
With  vacuum  fused  electrolytic  iron  as 
a starting  point  alloys  have  been  pre- 
pared containing  the  elements  com- 
monly present  in  steel.  Mechanical, 
thermal,  microscopic  and  magnetic  tests 
on  these  alloys  reflect  the  relation  be- 
tween these  properties  of  steels  and  its 
chemical  composition. 

NEW  TEMPERATURE  CHANGE  THEORY 
OF  CRYSTALLINE  QUARTZ. 

Strange  enough,  it  would  seem,  that 
the  Sugar  Section  of  the  United  States 
Bureau  of  Standards,  engaged  as  it  is 
in  the  study  of  sugars,  both  common 
and  rare,  should  stumble  upon  a new 
theory  relating  to  the  properties  of 
quartz.  The  latter,  however,  is  em- 
ployed extensively  in  the  construction 
of  polarimeters,  a device  common  to  the 
sugar  industry,  and  while  analyzing  the 
natural  rotation  of  light  by  crystalline 
quartz  the  research  led  to  other  fields 
of  science. 

At  a temperature  of  573  degrees  Centi- 
grade crystalline  quartz  changes  into 
another  crystal,  with  a transformation 
of  energy  during  the  process.  Here  a 
scientist  of  the  government,  by  employ- 
ing special  equipment  consisting  of  a 
large  electromagnet  for  studying  the 
effect  of  magnetism  upon  light  evolved 
the  theory  that  the  temperature  at  which 
the  transformation  starts  when  the 
crystal  is  being  heated  is  sharply  de- 
fined; namely,  that  of  573°. 3 C.  The 
change  of  energy  at  this  temperature 
seems  to  be  more  clearly  marked  and 
more  easily  determined  than  that  utilized 
in  revealing  the  ordinary  points  on  the 
high-temperature  scale.  A thermocouple 
close  to  but  not  in  actual  contact  with 
the  specimen  of  quartz  will  register  this 
point  with  fine  precision.  Preferably, 
the  thermocouple  should  be  inserted  in 
a small  opening  in  the  crystal,  which 
method  standardizes  it  at  a fixed  and 
accurately  known  temperature. 

A study  of  quartz  assembled  from 
widely  distributed  areas  of  the  United 
States  reveals  cumulative  evidence  that 
this  phenomenon  is  characteristic  of  all 
crystalline  quartz.  According  to  the 
Bureau  of  Standards,  the  temperature 
of  573°. 3 C;  is  a fortunate  one  inasmuch 
as  there  has  been  heretofore  no  known 
method  of  conveniently  calibrating 
temperature-measuring  devices  in  this 
region.  As  the  temperature  of  a 
crystal  of  quartz  approaches  573°  Centi- 
grade a change  is  exerted  in  all  the 
physical  properties  of  the  substance. 
The  change  is  particularly  abrupt  in  the 
optical  properties.  When  light,  vibrat- 
ing in  a single  plane,  penetrates  the 
specimen,  the  rotation  of  the  plane  of 
vibration  which  usually  occurs  in  quartz 
is  found  to  suffer  a jarring  change  as 
the  temperature  of  573°  is  neared.  The 
magnitude  of  the  transformation  is,  of 
course,  influenced  by  the  wave  length 
or  color  of  light  employed.  The 
measurements  of  polarimeters,  as  negoti- 
ated by  the  Bureau  of  Standards,  is  pid 
to  be  the  first  precision  determinations 
ever  made  at  high  temperatures. 

{Contmued  on  page  1328) 
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of  photography  as  many  novas  have  been  ■ 
discovered  in  the  past  thirty  years  as  have 
been  recorded  through  all  the  centuries  that 
elapsed  up  to  that  time.  A nova  a year  is 
about  the  rate  at  which  they  are  now  being 
discovered,  and  how  brief  a period  is  a year 
in  the  life  of  a stellar  system! 

Instead  of  suns  and  solar  systems  evolved 
from  nebulae  we  are  now  more  familiar 
with  the  idea  of  nebulae  evolved  from  stars 
tlrough  some  teriffic  cataclysm. 

It  is  now  known  that  there  exists  in 
certain  parts  of  space  a number  of  sharply- 
defined  stars  surrounded  by  extensive 
nebulous  envelopes.  Are  these  suns  that 
are  going  thru  the  process  of  forming  their 
planetary  systems? 

The  fact  is  now  recognized  that  pressure 
of  light  and  electrical  repulsion  are  forces 
to  be  reckoned  with  in  the  evolution  of  stars 
and  nebulae  as  well  as  gravitational  con- 
traction. It  has  long  been  felt  that  the 
peculiar  formations  existing  among  the 
extended  gaseous  nebulae  could  not  be 
explained  as  gravitational  effects  alone. 

Light-pressure  and  electrical  repulsion,  as 
well  as  gravitation  are  at  work  within  the 
solar  system  and  the  sun  is  the  seat  of 
powerful  disturbances  which  produce  !' 
periodic  outbursts  of  exceptional  activity  : 
and  which  may  have  produced  in  the  distant 
past  more  startling  effects  than  any  with 
which  we  are  familiar  at  present. 

The  earth  and  moon  form  a system  that 
is  in  a way  unique.  No  satellite  in  the 
solar  system  is  so  large  in  proportion  to  its 
primary  as  is  our  own  moon.  Seen  from 
the  distance  of  Venus  or  Mars,  the  two 
bodies  would  apparently  form  a double  star. 
The  diameter  of  the  moon  is  one-fourth  that 
of  the  earth.  Satellite  III  of  Jupiter  far 
exceeds  our  own  moon  in  actual  size  but 
its  diameter  is  only  about  four-hundredths 
of  the  diameter  of  the  planet  its  orbit 
encircles.  The  diameter  of  Titan  the 
largest  satellite  of  the  Saturnian  system, 
bears  the  same  ratio  to  the  diameter  of 
Saturn.  Moreover,  all  the  nearer  satellites 
of  Jupiter  and  Saturn  lie  nearly  in  the 
equatorial  planes  of  these  planets,  but  the 
orbit  of  the  moon  is  inclined  at  a high 
angle  to  the  plane  of  the  earth’s  equator. 

It  is  not  difficult  to  believe  that  the 
satellites  of  Jupiter  or  Saturn  were  at  some 
time  thrown  off  from  the  equatorial  belts ' 
of  their  primaries,  just  as  the  planets  them- 
selves may  have  been  ejected  from  the 
equatorial  belt  of  the  sun,  but  we  cannot 
so  readily  believe  that  our  own  satellite 
was  formed  from  the  earth  in  a similar 
manner.  - 

The  moon's  orbit  lies  nearly  in  the  plane 
of  the  sun’s  equator  however,  and  it  is 
conceivable  that  both  earth  and  moon  were 
si'midtaneously  ejected  from  the  equatorial 
zone  of  the  sun,  the  two  nuclei  being  so 
close  together  that  the  smaller  one  remained 
under  the  gravitational  control  of  the  larger 

The  difficulties  in  the  way  of  believing 
that  the  moon  once  formed  a part  of  the 
earth  are  very  great.  It  has  been  shown 
mathematically  that  if  the  two  bodies  at 
one  time  formed  a single  mass  it  would  have 
been  impossible  for  the  moon  to  break  away 
from  the  earth,  unless  the  force  that  caused 
the  separation  were  sufficient  to  hurl  the 
moon  to  a greater  distance  than  two  and  a 
half  times  the  earth’s  radius.  Roche  found 
out  by  computation  that  a satellite  could 
not  remain  intact  within  this  distance 
(2.44  radii,  to  be  exact)  of  its  primary,  but 
could  be  broken  up  into  small  fragments 
{Continued  on  page  1356) 
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NOTICE  TO  ELECTRICAL  MEN 


I have  prepared  a pocket-size  note  book  especially  for 
the  practical  man  and  those  who  are  taking  up  the 
study  of  electricity.  It  contains  drawings  and  diagrams 
of  electrical  machinery  and  connections,  over  two  hun- 
dred formulas  for  calculations,  and  problems  worked 
out  showing  how  the  formulas  are  used.  This  data 
is  taken  from  my  personal  note  book,  which  was  made 
while  on  different  kinds  of  work,  and  I am  sure  it  will 
be  found  of  value  to  anyone  engaged  in  the  electrical 
business. 

The  drawings  of  connections  for  electrical  apparatus 
include  Motor  Starters  and  Starting  Boxes,  Overload 
and  Underload  Release  Boxes,  Reversible  Types,  Eleva- 
tor Controllers,  Tank  Controllers,  Starters  for  Printing 
Press  Motors,  Automatic  Controllers,  Variable  Field 
Type  Controllers  for  Mine  Locomotives,  Street  Car 
Controllers,  Connections  for  Reversing  Switches,  Motor 
and  Dynamo  Rules  and  Rules  for  Speed  Regulation. 
Also,  Connections  for  Induction  Motors  and  Starters, 
Delta  and  Star  Connections  and  Connections  for  Auto 
Transformers,  and  Transformers  for  Lighting  and 
Power  Purposes.  The  drawings  also  show  all  kinds  of 
lighting  circuits,  including  special  controls  where  Three 
and  Four  Way  Switches  are  used. 

The  work  on  Calculations  consists  of  Simple  Electrical 


Mathematics,  Electrical  Units,  Electrical  Connections, 
Calculating  Unknown  Resistances,  Calculation  of  Cur- 
rent in  Branches  of  Parallel  Circuits,  How  to  Figure 
Weight  of  Wire,  Wire  Gauge  Rules,  Ohm’s  Law,  Watt’s 
Law,  Information  Regarding  Wire  Used  for  Electrical 
Purposes,  Wire  Calculations,  Wiring  Calculations,  Illu- 
mination Calculations,  Shunt  Instruments  and  How  to 
Calculate  Resistance  of  Shunts,  Power  Calculations, 
Efficiency  Calculations,  Measuring  Unknown  Resis- 
tances, Dynamo  and  Dynamo  Troubles,  Motors  and 
Motor  Troubles,  and  Calculating  Size  of  Pulleys. 

Also  Alternating  Current  Calculations  in  finding  Imped- 
ance, Reactance,  Inductance,  Frequency,  Alternations, 
Speed  of  Alternators  and  Motors,  Number  of  Poles  in 
Alternators  or  Motors,  Conductance,  Susceptance,  Ad- 
mittance, Angle  of  Lag  and  Power  Factor,  and  for- 
mulas for  use  with  Line  Transformers. 

The  book,  called  the  “Burgess  Blue  Book,”  is  published 
and  sold  by  the  Burgess  Company  for  one  dollar  ($1.00) 
per  copy,  postpaid.  If  you  wish  one  of  the  books,  send 
me  your  order  with  a dollar  bill,  check  or  money  order. 
I know  the  value  of  the  book  and  can  guarantee  its 
satisfaction  to  you  by  returning  your  money  if  you 
decide  not  to  keep  it  after  having  had  it  for  five  days. 


Yorke  Burgess,  Pres. 


THE  BURGESS  CO. 


750  East  42nd  St.,  Chicago,  Illinois 


Consulting  Electrical  Engineering.  Power  Plants,  R.  R.  Signals,  Electric  Railroads,  Industrial  Problems  a Specialty, 
Information  furnished  on  electrical  subjects.  Inventions  perfected. 


*90  ™ *125 


EARNED  PER  WEEK 

by  Burgess-Trained  Men 


MY  POLICY 

My  policy  is  TRUTHFUL- 
NESS in  advertising  and  to 
give  an  HONEST  and  RE- 
LIABLE SERVICE.  I offer 
NO  FREE  INDUCEMENTS 
but  I promise  to  give  you 
INSTRUCTION,  HELP  and 
ADVICE,  the  kind  that  is 
helping  hundreds  of  men  and 
boys  to  succeed. 

YORKE  BURGESS,  Supt. 
Burgess  Electrical  School 


Burgess-Trained  Men  are  hot  only  getting  $90.00  to  $125.00  per  week, 
but  they  are  earning  it.  We  do  NOT  promise  you  will  do  it, 
because  a good  bit  depends  upon  you  alone,  but  the  oppor- 
tunity is  there  and  it  is  up  to  you  to  make  the  best 
of  it.  Burgess  Service  is  so  planned  that  it  fits 
the  needs  of  anyone  desiring  to  succeed  in 
electricity — ^whether  he  is  a beginner  or  an 
experienced  man.  It  gives  you  the 
benefit  of  a lifetime  of  practical 
electrical  experience. 

Send  for  the  Burgess  Catalog 
for  complete  information. 


^ ^ Practical 

' I lNSTRU<^YinM  Home  Study  Coarse 


A FAIR  AND 
SQUARE  STATEMENT 

fp-  I have  been  training  ambitious  men,  both  young 
B ' and  old,  in  practical  electricity  for  a number  of 
years  by  my  Home  Instruction  Method,  and  rvould  like  to 
^nd  you  my  catalog,  which  tells  exactly  what  I do  and  HOW 
I DO  IT.  It  also  tells  why,  when  and  where  my  students  suc- 
ceed and  HOW  THEY  DO  IT.  The  catalog  costs  you  nothing — 
it  obligates  you  in  no  way  whatever,  but,  for  your  own  good, 
send  for  it,  as  it  contains  things  you  should  know. 

YORKE  BURGESS,  Supt 

BURGESS  ELECTRICAL  SCHOOL 

Dept.  F.  745  East  42nd  St.,  Chicago,  III. 


INSTRUCTION 

Tho  Instruction  is  no  cut  and  dried  book  plan,  but  is  actually  prepared  with  a view 
flttlnc  the  individual.  In  tins  way  one  who  is  slow  has  the  same  advantage  as  oUure. 

COMPLETE  ELECTRICAL  OUTFIT 

tadudins  Apparatus,  Tools  and  Material,  is  supplied  with  the  course  without  extra  chaKt. 

ELECTRICAL  DRAFTING 

Thla  1b  ft  part  of  the  regular  work  and  certain  drafting  implemenU  and  materials  ar* 
fumUhed  students  without  any  additional  charge. 

ELECTRICAL  SLIDE  RULE 

1 have  written  SO  lessons  on  this  subject  which  are  now  included  as  part  of  the  regular 
course  in  addition  to  the  lessons  on  Electricity  and  Drafting.  I am  also  supplyinc 
ft  Slide  Rule  and  leather  case  to  each  etudent  without  charge. 


Send 

Coupon 

For 

Catalog 

and 

Full 

Information 


YORKE  BURGESS,  Supt. 

Burgees  Electrical  School,  Dept.  F,  745  East 
42nd  Street,  Chicago,  Illinois. 

DEAR  SIR:— 

Please  send  me  your  catalog,  which  explains  your 
Home  Instruction  Course  and  the  Burgess  Service 
Method. 


Name 


Address 
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Play  the  Hawaiian  Guitar 


Just  Like  the  Hawaiians! 


Our  method  of  teachine'  is  so  simole.  olain  and 
easy  that  you  begin  on  a piece  with  your  first 
lesson.  In  half  an  hour  you 
can  play  it!  We  have  reduced 
the  necessary  motions  you  learn 
to  only  four — and  you  acquire 
these  in  a few  minutes.  Then 
it  is  only  a matter  of  practice 
to  acquire  the  weird,  fascina- 
ting tremolos,  staccatos,  slurs 
and  other  effects  that  make  this 
instrument  so  delightful. 

The  Hawaiian  Guitar 
plays  any  kind  of  music, 
both  the  melody  and  the 
accompaniment.  Your 
tuition  fee  includes  a 
beautiful  Hawaiian  Gui- 
tar, all  the  necessary 
picks  and  steel  bar  and 
62  complete  lessons  and  pieces  of  music. 

Special  arrangements  for  lessons  If  you  have  your 
own  guitar. 

Send  Coupon  NOW 
Get  Full  Particulars  FREE 


First  Hawaiian  Conservatory  of  Music,  Inc. 

233  Broadway  NEW  YORK 

I am  interested  in  the  HAWAIIAN  GUITAK. 
Please  send  complete  information,  special  price 
oner,  etc.,  etc. 

Name  

Address  

Town State E.  E. 

Write  Name  and  Address  Clearly 


A Valuable  Book 


FREE 


BRINGS 

BIG 

PAY 


Do  you  want  to  increase  your  in- 
come by  home  study  in  your  spare 
time?  Our  new  catalog  of  home  self- 
helps  will  show  you  how.  No  mat- 
ter what  your  line  of  work,  you  will 
find  in  our  FREE  CATALOG  of  sel  f-help  books  many 
valuable  suggestions  as  to  how  you  can  easily  In- 
crease your  Income.  Especially  valuable  to  all  inter- 
ested in  Electricity,  the  Automobile,  Machine 
Shop,  Carpentry,  Painting,  Farm  Mechanics 
and  - Machinery,  Gas  and  Steam  Engineering, 
Railroading  or  Modern  Languages. 

Sent  ABSOLUTELY  FREE.  A postal  will  bring 
it.  Send  for  your  copy  now. 


Frederick  J.  Drake  & Co. 

1009  Michigan  Ave«  Chicago 


Free  Book 


ContainiDg  complete^ 
story  of  the  origin 
and  history  of  that 
wonderful  instru:^ 
ment>-the 
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This  book  tells  you  when  to  oso 
Saxophone— singly,  in  quartettes, 
in  sextettes,  or  in  regular  band;  how 
to  transpose  cello  parts  in  orchestra 
and  many  other  things  you  would 
like  to  know. 


You  can  learn  to  olay  the  scale  In  one  hour's 
practice,^  and  soon  be  playinsr  popular  airs.  Yoa 


can  double  your  income,  your  pleasure,  and  year 
popularity.  Easy  to  pay  by  our  easy  payment  plan. 

MAKES  AN  IDEAL  PRESENT 

Send  for  fr^e  Saxophone  book  and  catalog  of  every*  \ 
thiogr  in  True*Tone  band  and  orchestra  instruments. 


BUESCHER  INSTRUMENT  CO. 


604  Boescher Block,  Elkhart,lnd. 


ALSOPAIL  SPARK 


BEST  BY 


GpVERNMENT  TESTS 

This  simple  littio  device  does  away 
with  Spark  Plug  and  Carbon  Troub* 
les,  pays  its  owner  big  dividends.  Ask 
for  cony  of  report  showing-  severe  U S 
Govt.  Tests.  You  Cannot  Afford  to  Be  Without  It.  < 
It  saves  spark  plugs,  gasoline  battery  and  starter'-EIjml* 
nates  Carbon— gives  your  car  greater  power— will  fire  old 
or  cracked  plugs  no  matter  how  full  of  oil  or  grease.  In- 
sures a hot  spark.  Prevents  misfires.  Makes 
. . starting  easy.  Send  your  order  today 

and  put  an  end  to  your  engine  troubles, 

X Cost  complete,  with  Money-^ck  . 
Guarantee,  $7.50  ^ 


ALL-SPARK  IGNITION  CO 
Mail  Ord*r  Dept, 

13  Water  St.,  N.Y.  City 


m vaiti,  ai¥i 


BIG  MONEV  SAVINGS  FOR  YOU 

Usedand  rebuilt  motorcycles,  single  and  twins. 
$26  to  $100.  Used  bicyclos,  SG.OO;  tan- 
dems, $10.  AH  machines  guaranteed 
In  good  working  order.  New  bt- 
cycles  and  motorcycles  at  Fac- 
tory prices.  You  save  dealers* 
profite.  Motorcycle  and  auto- 
mobile  tires  too,  $3.00.  Complete 
Send  for'--^^^^.  line  of 
catalog 


I G.I11SO  WVf.  vu.vv/.  V.' 

ports  and  supplies. 

oeninger  Cycle  Co.,  Rochester, N.Y» 


SRtntimnimiimitiiiiiniiin 


iiiniiiitnimniiitiiiiiiiiiiKiiiiMiiiiiiiiiiiMiiiiiiiiM'.: 


Receimt 


tKe 


{Continued  from  page  1326) 


nmiiiiiiiMiinmtNinmiiiiiiiiiiinimnimimimiiiiimiiiiuiiiiiiinniiiii 


LARGE  ELECTROMAGNET  FOR 
MAGNETO-OPTICS. 

This  electromagnet  is  used  for  study- 
ing the  effect  of  magnetism  upon  light. 
It  takes  100  amperes  at  240  volts  and 
is  water  cooled.  It  is  perforated  along 
the  axis  to  allow  a beam  of  light  to 
pass  thru.  A polariscope  is  shown  set 
up  on  the  end  pillars — the  polarizer  at 
the  far  end  and  the  analyzer  at  the 
other.  The  strength  of  the  magnetic 
field  is  measured  by  means  of  a Bismuth 
Spiral  or  a test  coil  (both  shown  on  the 
small  table)  in  conjunction  with  the 
accessory  apparatus  (shown  on  the 
left),  mutual  inductance  galvanometer, 
milliammeters,  sliding  resistance,  etc. 
The  apparatus  as  shown  is  arranged  for 
studying  the  effect  of  temperature  on 
the  rotation  of  crystal  quartz,  a crystal 
of  quartz  being  placed  in  the  small 
cylindrical  furnace  between  the  poles  of 
the  magnet. 


m©iats  asu 

By  O.  IVAN  LEE 

{Continued  from  page  1314) 


The  glycerine  is  uneasy  and  begins  to 
bubble — then  smokes  and  fumes.  In  a flash, 
the  whole  mass  bursts  into  a hot  and  daz- 
zling violet  flame  resembling  a miniature  vol- 
cano, for  sparks  and  clouds  of  smoke  are 
not  lacking  to  complete  the  illusion . It  will 
need  little  imagination  to  conjure  the  pos- 
sibilities of  such  chemicals  starting  trouble 
if  broken  cases  should  get  them  to  rubbing 
elbows  in  transit.  Fortunately,  there  are 
not  a great  many  combinations  which  are 
so  energetic,  but  the  moral  is:  No  matter 
how  m3'sterious  the  fire — there’s  always  a 


HOW  “RED  CROSS”  KEPT  LIGHTS 
GOING. 

Along  with  keeping  “the  home  fires  burn- 
ing,” the  Transportation  Department  of  the 
“American  Red  Cross”  considers  _ it  also 
essential  to  keep  its  office  lights  shining.  To 
this  end,  by  providing  its  own  electric  light 
by  means  of  a rather  novel  agency,  it  has 
given  Paris  its  latest  American  sensation, 
the  one  preceding  it,  being  the  afternoon 
when  Major  George  H.  Robertson,  head  of 
the  department,  stood  at  the  junction  of  two 
of  the  city’s  most  congested  thorofares  giv- 
ing Paris  policemen  his  ideas  on  how  to 
regulate  traffic. 

Recently  the  city  authorities  notified  the 
headquarters  of  the  Department  at  No.  4, 
Avenue  Gabriel,  that  there  would  be  no 
“juice”  for  the  electric  lights  between  the 
hours  of  9 a.m.  and  3 p.m.  Fuel  is  scarce 
in  Paris  and  must  be  used  sparingly.  Now 
this  particular  day  happened  to  be  dark  and 
foggy  with  much  work  to  be  done  in  the 
department.  Some  had  visions  of  a holiday, 
for  without  light  it  was  practically  impos- 
sible to  figure  up  long  columns  of  gas  con- 
sumption, finance,  or  play  on  a typewriter. 
That  idea,  however,  was  rudely  dispelled, 
for  a telephone  message  to  the  Red  Cross 
garage  brought  out  a big  Crochat  repair 
car,  equipt  with  powerful  generators  and 
heavy  cables. 

Within  a few  minutes  after  its  arrival,  the 
motor  was  snorting  away  in  the  street,  and 
the  generators  were  sparkling  and  sending 
out  over  the  cables  into  the  building  suffi- 
cient current  to  furnish  the  light  for  every 
lamp  there.  Standing  as  it  did  on  a much 
frequented  thorofare,  the  big  car  attracted 
considerable  attention. 
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_ __iy  price.  Seiectfrom  44  Styles, 
colors  and  sizes  made  io  oar  three  biff 
model  factories. 

SAVE  $10  to  $25  SrTaie 


Many  parents  advance  first  emiUl  deposit 


ergetic  boys  and  girls  easily  earn  the 
email  monthly  payments.  _ 

30  DAYS  FREE  TRIAL  on  the  Ranger  yoa 


select.  Costs  nothing  unless  you  are  eatie* 
fied.  Delivered  free  op  approval. 


TIZmaa  lamps,  horns.wheela,  parts,  ail  v ■'  V 
irV9  equipment  for  bicycles  below  osnal  priees.l 
WRITE  TODAY  for  fall  information.  Big.  f^ee  1 
niastrated  catalog,  factory  prices  and  terms  os  welll.. 

- - - --  "idor’ 

_..t  offer. 
D't  delay, 
't  DOW. 


MeadSiW^feS 


ADD  TO  YOUR  INCOME 


$5  TO  $10  A DAY  MADE  EASY 
The  New  Improved  Am.  Jr.  No.  2 Is 
A Wonder 

Sharpens  and  stroDS  ordi- 
nary razors.  Sharpens  ra- 
zor blades,  scissors,  etc. 

Complete  outfit  for  only  $86 


184  Washington  St.  .Chicago 


EASIEST  SHORTHAND 


m 


l6arnln  Sevenlngs  homestudys 

then  acquire  speed  with  K.  1. 


easy.  Approve  byezperts.i 
dictation,  messages,  etc.,  va- 
pidly as  spokea,  after  Ibrlef  , 
pleasant  practice.  Favorite  me*  ' 

|tbod  forpersonal  oee;  make  notes 
at  lectares.  meetings : keep  con-  . 
fidentiaf  diary*.  Big  help  lo,anyi 
profession  or  business;  aid  to  j 
your  career.  Used  In  Army,  Navy,  courts,  com*  I 
merdal  schools:  by^ublic  stono- ■ 

graphers.  teachers,  ^gbt^t.  lUI.  Shortnanil 
—for  busy  people.  Including  YOU.  l^oofLassona# 

Gusrantea  and  Brochure  wltbTesUmonialsfrco*  postpsla.  Aaoressf) 
KING  INSTITUTE,  EP-300~Slatlon  F,  NEW  YORK  CITY 


Longer  bed  $1.00  per  additional  foot 
9 3-speed  cone  No.  1 Morse  T^e: 

. inters,  3-8  In.  hole  thru  spindle,  Tai. 

Stock  has  screw  feed  spindle  and  No.  1 Morse  Taper  Shank  Center. 
3 1-2  in.  Face  Plate  $1.26.  Spur  Center  for  Wood  Turning  $1.00. 

CENTRAL  MANUFACTURING  CO.  FAIRFIELD,  IOWA 


INVENTORS 


MODELS  EXPERIMENTAL  WORK 

Are  you  looking  for  a reliable  concern  to  assist  you  in 
developing  that  idea  thatyou  just  can’twork  out?  Con- 
sult us . With  our  staff  of  expert  engineers  and  thoroughly 
equipped  experimental  machine  shop,  we  can  develop  any 


proposition  lor  you,  mechanical  or  electrical,  and  make  it 
k. 


work 


We  develop,  simplify  and  perfect  inventions,  make  them 
commercially  possible,  and  build  working  models.  We 
design  and  build  special  automatic  labor  saving  machinery . 
All  business  strictly  confidential  and  protection  guaranteed. 

ELK  MEG*  CO.,  INC.  mC  Broadway,  New  York 


DO  YOU  WANTA^ 


Y 

Prosperity! 


Power! 


Happiness! 

Positive  Wonderful  Results  by  Our  System.  N 
"Success”  Lesson  and  Personality  Sketch  for 
10c  and  birth  date. 

THOMSON-HEYWOOD  CO. 

Dept.  350  Chronicle  Bldg.  San  Francisco 


i 


“BOW  LEGS  and  KNOCK- 
KNEES”  UNSIGHTLY 


Send  for  booklet  showing  photos  of  nton 
with  and  without  THE  PERFECT  LEG 
FORMS. 

PERFECT  SALES  CO.  ^ 

140  N.  Mayfield  Ate..  DepL  50,  Chicaso.III. 


1 


STAMBIRR 


If  you  stammer  attend  no  stammering  school  till  you  get  my  largo 
FREE  book  entitled  "STAMMERING,  Its  Origin  and  tbo 
Advanced  Natu^  Method  of  Cure.”  Ask  for  special  tulUoo 
rate  and  a FREE  copy  of  - **The  Natural  Speech  Magazine.” 
Largest  and  best  school  for  stammerers  in  the  world.  Write  today. 
.The  North* Western  School,  333^' Grand  Ave.  Milwaukee  gWis* 


SECRET  SERVICE 


Operatives,  Detectives  and  Investigators  are  in 
demand;  earn  big  salaries:  fascinating  work.  Be 
independent.  We  show  you  how  by  home  study. 
Write  American  School  of  Criminology,  Dept.  ^ 
Detroit,  Mich. 


BOUND  VOLUME  No.  VI 


Of  ELECTRICAL  EXPEFIIMENTER 


(Issues  of  May,  1918,  to  April,  1919,  inclusive) 


Contains  hundreds  of  interesting  articles  and  illustra- 
tions. The  material  contained  would  cost  thousands  oi 
dollars  to  assemble  in  any  other  torm 
Do  not  delay  a single  day.  The  best  volumes  will  bo 
mailed  out  first.  Mall  your  order  at  once,  and  yovi  will 
receive  your  volume  by  return  mall , 


Special  Price,  $1.75 
Plus  Postage  for  8 Pounds 
This  is  less  than  the  actual  subscription  price.  Mail 
your  remittance  today. 

Book  Deparlment  Ezperimenter  Publishing  Co, 

233  FiZIton  Street,  New  York  City 
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A few  weeks 
of  M.  S.  A.  S.  fac- 
tory outlined  training 
has  put  thousands  of  men  into 
big  money  jobs  or  started  them  in 
business  for  themselves.  It  can  do  the  same 
for  you.  Previous  experience  is  not  necessary. 
At  the  M.  S.  A.  S.  you  learn  automobiles  and  tractors 
from  A to  Z.  You  learn  the  way  the  men  who  built  the  ma- 
chines say  you  should  learn.  The  leading  manufacturers,  their 
engineers  and  service  managers  know  their  business,  and  they  en- 
dorse our  methods.  Our  courses  were  planned  and  are  given  as  outlined 
by  these  leaders  of  the  industry. 

Unlimited  Opportunities 

The  big  rush  of  repair  and  service  work  is  on;  there  is  no  limit  to  the  opportunities  for 
trained  men.  You  can  start  a garage,  repair  shop  or  service  station  of  your  own.  Pro- 
duction is  again  increasing  and  trained  men  are  moving  forward.  Trained  men  are  needed  to 
operate,  repair  and  sell  tractors  and  automotive  equipment  used  on  the  farm.  Experts  are 
needed  to  install  and  do  service  work  on  lighting  systems.  Salesmen  who  understand  mechanics 
and  electrics  are  winning  big  success.  More  brazing  and  welding  shops,  more  tire  repair  shops  are 
needed.  There  is  no  other  line  of  business  where  a man  can  go  out  and  do  what  '>ur  graduates  do  in  such 
a short  time.  Many  of  our  graduates  who  had  no  experience  before  training  now 

Make  $500  to  $1000  a Month 


H.  A.  BRADLEY  was 

working  for  $12.00  a 
week.  Says  he  didn't 
know  a carburetor  from 
a magneto.  He  trained 
at  the  M.  S.  A.  S.  and 
now  has  a garage  busi- 
ness of  his  own  in 
Cleveland,  paying  a profit 
of  over  $500  a mouth, 


J.  S.  STECKLE.  of 

Coplay,  Pa.,  was  work- 
ing for  small  pay.  He 
trained  at  the  M.  S. 
A.  S.,  increased  his  in- 
come to  $100  a week. 
Mr.  Steckle  also  made 
a good  record  in  the 
army,  due  to  M.  S. 
A,  S.  training. 


ELDRIOGE  BROOKS. 

of  Meadville,  Pa.,  is 
lust  18  years  old  and 
has  a garage  business 
Of  his  own  with  sales 
agency  for  Oakland  and 
Nash  cars.  This  is  a 
splendid  record  for  a 
young  man  just  18. 


OSCAR  PETERSON,  of 

Denmark,  came  to  the 
XT.  S.  A.  to  learn  the 
auto  business.  M.  S. 
A.  S.  training  has  done 
much  for  him.  He  has 
a thriving  business  of 
his  own  in  Denmark 
and  says  he  owes  his 
success  entirely  to  M.  S. 
A-  8.  training. 


C.  F.  SWANSON,  of 

Sioux  City,  la.  Before 
training  at  the  M.  S. 
A.  S.,  Mr.  Swanson 
was  working  by  the  day. 
He  now  has  a business 
of  his  own  and  makes 
over  $500  a month.  He 
attributes  his  success 
absolutely  to  M.  S.  A.  S. 
training. 


CHASw  CHAMBERS,  of 

Oaktoni  Ky.,  is  farm- 
ing 3.000  acres  of  land. 
Says  he  would  find  it 
impossible  to  farm  with- 
out tractors  and  other 
motor  equipment  an<l 
that  his  M.  S.  A.  S. 
training  saves  him  many 
hundreds  of  dollars 
each  season. 


This  ig  20  - year  • old 
BEN  KOEHLER,  M.  3. 
A.  S.  graduate,  at 
Pulaski,  Wis.  He  has 
done  $93,810  worth  of 
business  with  $10,000 
profits  in  six  monthg. 


Leading  Manufacturers  Say 

Train  at  the  M,  S.  A.  S.-— the  manufacturers  know  from  experience  that  M.  S.  A.  S. 
trained  men  know  their  business.  In  fact  many  of  the  leading  manufacturers,  their  ser- 
vice managers,  engineers  and  officials  assisted  in  outlining  M.  S.  A.,  S.  courses.  They  know 
M.  S.  A,  S.  courses  are  right.  They  recommend  M.  S.  A.  S.  training  because  of  its  factory 
outlined  system.  Nowhere  else  can  this  factory  outlined,  factory  endorsed  course  be  found. 
Therefore,  get  your  training  as  recommended  by  leaders  of  the  industry. 

Now  Is  The  Time  To 
Start 


C«UIs|  \ 

.Miclii^StateAuto  School 


Detroit.Mich.\ 

U.SiA 


Showing  individual  work  on  motor 
in  M.  S.  A.  S.  block  test 


This  is  the  very  best  time  to  get  your 
training.  All  the  latest  automobiles  and 
tractors  are  now  in  our  equipment.  Hun- 
dreds of  men  are  coming  every  week  from  all  parts  of  the 
country  and  are  going  back  in  ten  weeks  with  a training 
that  will  enable  them  to  get  the  best  job  and  to  start  businesses 
for  themselves. 

There  is  nothing  ahead  but  success  for  the  man  with  an  M.  S 
A.  S.  training  and  an  ambition  to  get  ahead.  If  you  have 
this  ambition,  write  today  for  our  free  124-page  cata- 
log and  information  on  the  auto  industry.  Or,  better 
still,  take  the  first  train  to  Detroit,  look  over  the 
M.  S.  A.  S.  and  then  decide. 


TKc  Ulcrlds  Leading  VKationa] 
Training  Sd^I 


MICHIGAN  STATE  AUTO  SCHOOL 

“The  Detroit  Auto  School”  Endorsed  by  all  Leading  Automotive  Manufacturers 

664  Auto  Building,  3729  Woodward  Avenue 

DETROIT,  MICHIGAN,  U.  S.  A. 
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JUNIORPHONE 


A THERMO  TELEPHONE 

COMPLETE  TALKING  SIGNALLING  SYSTEM 

^ PRACTICAL  SCIENTIFIC  TELEPHONE 
OPERATING  ON  A NEW  PRINCIPLE. 

Easily  assembled  for  instant  use 
Can  not  be  equalled  as  a distinctive, 

INSTRUCTIVE  ^ INTERESTING  NOVELTY. 

Appeals  to  all  up-to-the-minute  youngsters 
AS  well  as  to  the  GROWN  UPS. 


/M-//S  eeoroffD  sr. 


AMF.RICAM  Thermophone  Company 


BOSTON.  MASS. 


The  VIRAZONE 


I Odldlitnes  Plhs^sics  | 

I By  H.  WINFIELD  SECOR  | 

I (Coniinued  from  page  1285)  | 

building  a wall  one  mile  long,  the  dif- 
ference between  the  actual  wall  as  con- 
structed by  leveling  with  spirit  levels, 
and  a dead  straight  line  (sighted  across 
the  top  of  the  wall  by  using  a leveling 
telescope  or  surveyors  instrument)  is 
one-half  foot.  In  other  words,  if  the 
wall  was  constructed  two  miles  long 
by  leveling,  the  top  of  it  would  curve 
upward  in  the  center,  so  that  if  a per- 
fectly straight  line  or  chord  were  drawn 
across  the  top  of  the  wall,  there  would 
be  one-half  foot  difference  between  the 
line  and  the  top  of  the  wall  at  either 
end.  For  longer  walls  this  difference 
increases  of  course,  and  decreases  as 
the  wall  becomes  shorter. 


The  Illustration  Above  Shows,  Greatly 
Exaggerated  of  Course,  How  a Mountain  or 
Hill  Exerts  a Sidewise  Gravitational  Pull  on 
a Suspended  Plum  Bob,  for  Example.  That  Is, 
If  a Tower  Were  Built  by  Means  of  a Plumb 
Bob  on  the  Side  of  the  Mountain  in  the  Posi- 
tion Here  Shown,  the  Tower  Would  Not  Be 
Straight  But  Would  Lean  Away  from  the 
Mountain,  (Unless  Precautions  Were  Taken  to 
Allow  for  the  Sidewise  Pull  of  the  Mass  of  the 
Mountain,  of  Course).  This  Difference  Would 
Not  Be  Very  Much, — But  the  Higher  the 
Tower,  the  Greater  Its  Magnitude. 

HOW  MOUNTAINS  ATTRACT  MASSES. 

It  is  a well  known  fact  in  physics  that 
if  we  suspend  a mass,  such  as  a leaden 
sphere,  whether  small  or  large  with 
a cord  by  the  side  of  a mountain  or 
hill,  this  promontory  will  exert  an  at- 
traction for  the  suspended  mass,  and 
which  varies  with  the  respective  size.5 
of  the  mass  and  of  the  mountain. 

The  particular  consideration  we  are 
interested  in  here  is  that  if  we  were 
to  construct  a tall  chimney  or  tower 
on  the  side  of  a mountain  and  line  this 
up  presumably  vertically  with  a plumb 
line  and  boh,  then  as  the  diagram. 
Fig.  4 shows,  the  tower  would  not  be 
exactly  vertical,  but  would  lean  out- 
ward from  its  base,  owing  to  the  at- 
traction between  the  plumb  bob  and 
the  mass  of  the  mountain  which,  attho 
{Continued  on  page  1332) 


Apply  to  your  favorite  drug  or  electrical  dealer  today  for  a ten- 
day  free  trial.  If  he  cannot  supply  you  promptly,  write  us,  and  we 
will. 


THE  VIRAZONE  COMPANY 


1300-5  Absopure  Bldg,, 
DETROIT,  MICH.,  U.  S.  A. 


in  its  functions  and  accomplish- 
ments, is  science’s  medicine 
chest  in  combination  with  a 
miniature  beauty  parlor. 


Mechanically,  it  is  a self-con- 
tained high-frequency  instru- 
ment with  all  the  current  effi- 
ciency of  the  more  elaborate  and 
costly  professional  apparatus. 

Attached  to  any  electric-light 
fixture  it  transforms  the  current 
(direct  or  alternating)  into  Violet 
Rays  and  Ozone  ’in  all  their 
purity.  Though  highly  techni- 
cal in  design  and  assembly  it  is 
as  simple,  safe  and  economical 
in  operation  as  a light-bulb. 

The  VIRAZONE  responds 
with  reliable  constancy  to  all 
the  varying  demands  for  volume 
and  intensity.  Whether  the 
subject  under  treatment  be  a 
delicate  infant  with  “every  nerve  on  fire”  or  an  aged  paralytic,  devoid  of  sensory 
reaction,  the  simple  turning  of  a knob  calls  into  immediate  action  the  gently  soothing 
or  the  intensely  stimulating  raj^s.  All  bodily  ailments,  ranging  in  gravity  from 
pimples  to  paralysis,  are  effectually  cured  or  greatly  benefited  by  the  tremendous 
energizing  impulses  of  the  Violet  Rays  and  the  peculiar  oxidizing  and  cleansing 
property  of  Ozone. 


The  VIRAZONE  “gets  under  the  skin”  and  deep  into  the  underlying  tissues  with- 
out the  stretching  and  sagging  that  follow  the  use  of  the  prevailing  type  of  vibrator. 

Whether  suffering  from  some  serious  malady  or  embarrassed  by  some  annoying 
affection  or  condition  of  the  skin  or  scalp,  the  VIRAZONE  is  your  confident 
hope. 


The  VIRAZONE  is  a marvel  of  compact  efficiency,  extremely  moderate  in  price 
and  guaranteed  for  all  time  against  mechanical  deficiencies  of  every  nature  and  kind. 
Regardless  of  what  it  is  doing  for  others,  you  want  to  know  what  it  will 
do  for  you. 
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Surely,  You  Can  Now  Afford  to  Own 
This  Great  Library  of  Knowledge 

Sets  of  the  Encyclopaedia  Britannica  in  the  Popular  Handy  Volume  Issue,  Printed 
on  the  Famous  India  Paper,  Are  Offered  at  Prices  Within  the  Reach  of  Everybody 


Are  you  one  of  those  who  do  not  own  a set  of 
the  wonderful  Encyclopaedia  Britannica  because  you 
THOUGHT  you  couldn’t  afford  it? 

Have  you  wanted  this  splendid  library  of  facts  ever  since 
you  first  heard  about  it  but  NEVER  INQUIRED  how 
easily  it  could  be  purchased? 

This  book  will  give  you  a tremendous  advantage. 

Think,  too,  what  it  will  mean  to  you,  to  your  children, 
to  have  jn  your  home — to  have  constant  alccess  to  the 


SUM  andl  SUBSTANCE  of  ALL  HUMAN  KNOWLEDGE. 

Consider  what  a satisfaction  it  will  be  to  have  at  hand 
THE  ANSWER  TO  EVERY  QUESTION  which  comes  to 
an  active  mind. 

The  Britannica  covers  the  whole  range  of  man’s  thought 
and  activity  and  achievement — it  contains  more  than  41,000 
special  articles,  more  than  500,000  indexed  facts. 

Both  for  profit  and  pleasure 


Is  one  of  the  best  investments  any  ambitious  man  or  woman 
can  make.  To  briefly  describe  its  scope  is  impossible.  It 
contains  hundreds  upon  himdreds  of  articles  on  religion, 
philosophy,  history,  art,  science,  literature,  manufacturing, 
engineering,  law,  physics,  commerce  and  scores  of  other 
subjects — 41,000  articles  in  all.  It  abounds  in  everyday  use- 
ful facts  that  satisfy  the  inquisitiveness  of  the  child  mind, 
that  enlighten  the  housewife,  the  farmer,  the  business  man, 
the  investigator,  the  educator  and  the  lawyer. 

Men  and  women  in  all  walks  of  life  are  among  the  200,000 
owners  of  the  Eleventh  Edition. 


IF  YOU  DO  NOT  OWN  THE  BRITANNICA.  WHY 
NOT? 

This  is  your  opportunity  to  own  an  India  paper  set. 

These  sets  are  printed  on  the  beautiful,  genuine  India 
paper. 

As  you  know,  this  very  thin  but  strong  India  paper  makes 
this  great  work  more  convenient  to  handle,  more  inviting 
to  read. 

These  sets  are  offered  at  prices  and  terms  which  make  the 
Britannica  a bargain  to  anyone  who  does  not  yet  own  a set. 


First  Payment  Brings  You  This  Complete  Set  of  29 
Volumes  Containing 44,000,000  }Vords,  30,000  Pages, 
15,000  Maps  and  Illustrations.  The  Balance  Is  in  Small 
Monthly  Payments, 


Remember,  this  is  an  unusual  offer  of  the  complete 
Britannica  printed  on  genuine  India  paper.  Act  today — 
NOW — by  clipping  the  coupon  and  sending  for  the  beauti- 
fully illustrated  book,  which  is  sent  without  charge,  telling 
all  about  the  Britannica. 


If  you  are  ready  to  subscribe  now,  write  an  order  on  a 
piece  of  paper  and  mail  with  a dollar  bill  and  we  will  give 
your  order  prompt  attention. 


Sears,  Roebuck  and  Co, 

CHICAGO 


SigTi  and  Send  This  Coupon  Today. 

® Sears,  Roebuck  and  Co.,  Chicago,  III.  26U 

1 Gentlemen:  Please  send  me  your  illustrated  Book,  giving  fulli 

information  about  the  Encyclopaedia  Britannica.  Also  tell  me  whatl 
I will  have  to  pay  for  a set  of  the  Handy  Volume  issue  of  the  Britan.-* 
jnica  printed  on  genuine  India  paper.  | 

iName  •••»| 


j Postoffice 

-R.  F.  D. 
INo 

• Street 
[and  No... 


Box 

.No. . 


.State. 
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for  actual  $18  value — 

Tenor  Banjo,  Banjo  or  Banjo-Mandolin 


Sensational,  direct-from-the-factory  price.  PROFESSION.\L  TONE  instruments,  guaranteed  10 
years.  No.  2 Tenor- Banjo.  No.  3 Banjo  and  No.  4 Banjo  Mandolin  have  11  in.  heads;  nickel-plated 
brackets  and  tail  pieces;  Champion  pegs;  fine  Calfskin  heads,  nickel-plated  shell,  both  edges  spun  over 
steel  wire.  Artistic  scroll  heads.  Worth  S18.00.  Our  rock-bottom,  direct-from-the-factory  price  only 
*8.45  each;  No.  5 Banjo-Ukelele,  7 in.  head,  same  style,  only  *0.45.  Also  have  beautiful  laminated 
Bird's  eye  Maple  shell.  3 piece  neck,  elaborate  pearl  inlay.  Banjo,  Tenor-Banjo,  Banjo-Mandolin; 
$65.00  value.  Our  factory  price.  .$18.85.  Violin  and  Bow,  $25.00  value,  $11.95.  Make  big  money. 
We  want  customer  agents  everywhere.  Select  your  instrument  and  in  evidence  of  good  faith,  send 
$1.00  today.  Will  ship  C.O.D.  balance  with  privilege  of  examination.  You  will  get  an  instrument 
you  will  be  proud  to  own.  If  not  worth  2 or  3 times  amount  we  ask,  do  not  accept  it,  and  we  will  refund 
your  dollar.  Hurry!  This  offer  may  not  appear  again. 

Chicago  Musical  Instrument  Mfg.  Co.,  Desk  802.  602  W.  North  Ave.,  Chicago 


EVERYTHING  You  want  to  know 
About  A.  C.  Motors  and  Repairing 

Whenever  any  question  arises  regarding  motors,  or  if  you  are  anxious 
to  become  a specialist  on  electrical  motor  work,  you  need  the 

ELECTRICAL  WORKERS  FRIEND 


An  invaluable  collection  of  diagrams  and  instructions  for  electrical 
workers,  students,  amateurs,  etc. 

This  book  contains  66  motor  dia- 
grams with  complete  instructions 
for  rewinding  and  reconnecting  A. 

C.  Motors.  Shows  how  to  put 
each  coil  in  the  slots,  giving  all 
internal  and  external  connections. 

For  reconnecting  they  cover  all 
practical  changes  showing  which 
diagram  to  use  for  the  change 
wanted. 

Bound  in  loose  leaf  form  for 


handy  reference.  The  only  com- 
plete book  of  its  kind  on  the 
market.  So  simple  anyone  can 
understand.  It  is  helping  thou- 
sands of  otlier  workers — it  will 
help  you  too,  as  hundreds  of 
testimonials  prove. 

SPECIAL  PRICE,  COMPLETE 
$4.0Q.  Order  today.  If  desired 
we  will  ship  C.  0.  D.  by  Parcel 
Post,  U.  S.  only. 


YOU  CAN  EARN  YOUR  COPY  FREE 

We  <^er  all  owners  of  the  Electrical  Workers  Friend  a commission  of  50c  on  every  book  they  help  us  sell.  All 
you  have  to  do  is  show  your  book  and  recommend  it.  You  can  earn  the  full  price  of  one  of  these  books  in  a 
few  days.  Write  immediately  for  full  particulars— this  offer  is  limited, 

1524  Lowrie  St.,  N.  S, 
Dept.  B,  Pittsburgh,  Pa. 


SMITH  & SMITH  PUB.  CO. 


ELECTRIC  LIGHT  I N YOUR  H0ME*|V 

Th0  efefitHc  fi||ht/no  tatferled  fd  buy  pr  electric  J [-bills  to  pay.  An>[one  can  install  and 
maintain  this  midget  electric  light.  Safe,  simple  inexpensive.  No  more  smoke 

and  smell,  no  wicks  or  oil*  no  chimneys  to  clean  break,  ju.st  as  safe  in  the 

barn,  garage  and  clothes  closet  as  in  any  open  room,  always  ready  for  use, 

day  or  night.  A touch  on  the  switch  and  ^ you  instantly  have  a bright 

electric  lighf.  No  matter  where  you  live  this  fight  can  be  instaned.  It  is  not  affected  by  heat  or 
cold.  Many  homes  have  installed  this  electric  light  in  their  halls,  closets,  pantries,  barns,  sheds, 
cellars,  garages,  etc.,  with  good  results.  It  is  an  extremely  useful  light  which  no  hoi^ehold  should  be 
without.  The  reason  for  this  bright  electric  light  is  that  the  lighting  bulb  is  htted  with  a 
drawn  Tungsten  filament  wire  which  is  much  more  efficient  and  durable,  besides  giving  a 300%  in- 
crease in  light  as  compared  with  the  ordinary  carbon  lamp.  The  power  .system  furnished  with  this  lighting 
outfit  is  somewhat  similar  to  the  electric  power  battery  described.  Each  electric  light  outfit  includes 

the  following:  Complete  directions  and  plans,  copper  wire,  insulated  wire  holders,  knife  switch,  drop  light 
fixture  with  socket,  friction  tape,  battery  protector,  maroon  shade,  national  mazda  globe.  Our  dry  battery 
compound,  which  assists  in  renewing  and  supplying  the  current  and  our  current  renewing  system  with  which 
you  can  renew  the  current  at  home  without  expense.  With  every  day  use  one  recharge  usually  lasts  two  to 
three  week.s.  This  electric  lighting  outfit  is  undoubtedly  the  most  practical  and  durable  electric  light  of  low 
cost  and  long  service  ever  devised.  Special  price  to  Introduce  these  electric  lighting  outfits  $1*00,  prepaid. 

Outside  the  U.  S. 


ADAMS  BROS. 


Peoria  and  13th  Streets, 


CHICAGO 


Auto  Owners — Battery  Users — Wireless  Operators — Experimenters 

lOc  Charges  Your  Battery  WITH  AN  F-F  Battery  Booster 

or  Magnetic  Kectifier  for  105-125  Volt  60  Cycle  Alternating  Current  at  a 1914  Price. 
F-F  Battery  Boosters  are  entirely  automatic  and  operate  unattended.  Adjustable 
Carbon  Klectrodes  rectify  the  current  and  operate  for  thousands  of  hours. 

Screw  the  plug  in  lamp  socket  in  your  garage,  snap  charging  clips  on  battery 
terminals  without  disconnecting  or  removing  battery  from  car,  turn  switch 
and  lock  garage  door,  knowing  your  battery  will  be  charged  in  the  morning. 
Keeping  your  Starting  Storage  Battery  in  charged  condition  makes  it  delight- 
fully responsive  an<l  lasts  so  much  longer,  requiring  fewer  expensive  battery 
renewals,  that  ft  actually  costs  you  less  to  buy  a Booster  than  to  be  without  one. 
Bantam  type  6-G  ampere  for  6 volt  battery . . .$15  Bantaill  type  12-5  ampere  for  12  volt  battery  .$15 

Type  16-8  amiiero  for  6 volt  battery $24  Type  112-6  ampere  for  12  volt  battery $24 

Type  166-12  ampere  for  6 volt  battery $32  Type  1612-7  ampere  for  12  volt  battery $32 

Type  1626-12  amperes  or  7 amperes  in  combination  for  both  6 volt  and  12  volt  batteries $48 

liigli  ampere  charging  rates  are  best  for  large  batteries,  or  where  time  is  limited. 
Shipping  weiglit  eoniplete  with  AMMKTEIt  and  KATTEK  Y CLIPS,  11  to  15  lbs. 
Inrlude  postage  and  insurance  with  remittance  for  parcel  post  shipment. 
SIMPLE — SAFE  Other  F-F  liattcry  Boosters  for  Farm  Lighting  Plants  and  Direct  Current. 

SURE  ACTING  Ikitterv  Stations  and  Garages  Use  the  F-P^  Hotarv  Jieetilier  for  Group  Charging. 
WRITE  FOR  lUILLFTINS  12  AND  i‘2-A,  OR  MAIL  CHECK  WITH  ORDER 
THE  FRANCE  MANUFACTURING  CO.,  Offices  and  Works,  Cleveland,  Ohio 


extremely  slight,  might  become  quite 
an  appreciable  factor  to  reckon  with  in 
a tall  structure.  About  the  simplest 
way  to  check  up  the  perpendicularity 
of  the  tower  or  other  structure  would  he 
by  means  of  a surveyor’s  theodolite. 

DOES  AN  OBJECT  'WEIGH  THE  MOST 
ON  THE  EARTH’S  SURFACE? 

If  you  want  to  start  a good  “rainy 
day”  argument  at  the  club  or  in  the 
smoking  car,  just  ask  the  question, 
“Where  does  a cannon  ball  weigh  the 
most, — at  the  surface  of  the  earth,  be- 
low the  surface,  or  above  the  surface?” 
Due  to  two  well  defined  laws  of  Nature, 
we  come  to  the  conclusion,  that  the 
object,  whatever  it  may  be,  weighs  its 
greatest  at  the  earth's  surface.  The 
law  of  weight  with  respect  to  distance 
which  concerns  the  present  problem  has 


An  Iron  Ball  or  Other  Weight  Dropt  from  an 
Elevation  Such  As  the  Top  of  a 272-Foot 
Tower  Here  Shown,  Will  Land  to  the  East  of 
the  Point  Directly  Under  the  Central  Point 
from  Which  It  Was  Dropt,  the  Ball  Landing 
on  the  Average  to  the  East.  Fig.  6. 

been  formulated  as  follows:  “The 

weight  of  a body  varies  directly  as  the 
mass,  and  inversely  as  the  square  of 
the  distance  between  its  center  of 
gravity  and  that  of  the  earth.” 

This  is  shown  in  the  accompanying 
ilhistration,  Fig.  5.  A 100  pound  hall, 
that  is,  one  weighing  100  pounds  at 
the  surface  of  the  earth,  will  weigh  but 
25  pounds  when  four  thousand  miles 
above  the  earth’s  surface.  Since  the 
weiglits  of  objects  above  the  eartli  arc 
inversely  proportional  to  the  squares  of 
tlieir  distances  from  the  center  of  the 
earth,  we  find  that  w,  the  weight 
at  any  elevation  is  to  W,  the  weight 
at  (he  surface,  as  D- — the  distance  in 
miles  from  the  surface  to  the  center  of 

{Continued  on  page  1334) 
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“Good  Bye,  Boys!” 

“Today  I dropped  in  for  a last  word  with  the  boys  at  the  office.  And  as  I saw  Tom 
and  Dave  there  at  the  same  old  desk  it  came  to  me  suddenly  that  they  had  been  there 
just  so  the  day  I came  with  the  firm  four  years  ago. 

“When  I started  here  I was  put  at  a desk  and  given  certain  routine  things  to  do. 
It  was  my  first  job  and  I took  it  as  a matter  of  course.  But  after  a few  months  I 
began  to  realize  that  I was  nothing  but  a human  machine,  doing  things  that  anyone 
could  do,  and  that  I couldn’t  expect  to  advance  that  way. 

“So  I had  a talk  with  the  manager  and  I’ll  never  forget  what  he  said.  ‘If  you  want  to  get  ahead, 
•put  in  some  of  your  spare  time  getting  special  training  along  the  line  of  your  work.  We  want  men 
who  care  enough  about  their  future  not  only  to  do  their  work  well  but  to  devote  part  of  their 
spare  time  to  preparation  for  advancement.' 

“That  very  night  I wrote  to  Scranton  and  a few  days  later  had  started  studying  evenings  at 
home.  Why,  do  you  know,  it  gave  me  a whole  new  interest  in  our  business?  In  a few  months  I 
was  given  more  important  work  and  more  money.  Since  then  I’ve  had  three  increases,  six 
months  ago  I was  put  in  charge  of  my  department,  and  now  my  big  chance  has  come — I’m  to  be 
manager  of  our  Western  branch  at  $5,000  a year ! 

“Tom  and  Dave  could  never  see  any  sense  in  my  studying  nights — they  said  eight  hours  a day 
was  enough  for  any  man  to  be  bothered  with  business. 

They  had  the  same  chance  I had — ^they  could  have  been  big 
men  in  the  firm  today.  But  they  stood  while  I went  up  to 
one  of  the  best  jobs  in  our  business.  It  just  shows  what 
spare  time  training  will  do.” 

Every  day  men  who  have  let  the  International  Correspondence 
Schools  help  them  are  moving  up  to  more  responsible  positions  and 
bigger  salaries.  Clerks  have  become  advertising,  sales  and  business 
managers;  mechanics  have  become  foremen,  superintendents  and 
engineers;  carpenters  have  become  architects  and  contractors;  men 
and  boys  have  risen  from  nothing  at  all  to  splendid  positions  of 
responsibility — ^because  in  spare  hours  at  noon  and  at  night  they  have 
learned  to  do  some  one  thing  well.  If  you  want  to  make  more  money, 
show  your  employer  you’re  trying  to  be  worth  more  money.  If  you 
want  a bigger  job,  show  him  you’re  willing  to  ‘prepare  for  it. 

There’s  a simple  easy  way  to  do  it.  For  29  years  the  International 
Correspondence  Schools  have  heen  training  men  and  women  right  in 
their  own  homes  whenever  they  had  a little  time  to  spare.  More 
than  two  million  have  stepped  up  in  just  this  way.  More  than  130,000 
are  studying  now.  Ten  thousand  are  starting  every  month. 

Can  you  afford  to  let  another  priceless  hour  pass  without  finding 
out  what  the  I.  C.  S.  can  do  for  you?  Here  is  all  we  ask — without  cost, 
without  obligating  yourself  in  any  way,  mark  and  mail  this  coupon. 


‘ TEAR  OUT  HERS  • 


INTERNATIONAL'  CORRESPONDENCE  SCHOOLS 

BOX6186-B  SCRANTON,  PA.  , 

Explain,  without  obligating  me,  how  I can  qualify  for  the  pos!*' 
tion,  or  in  the  subject,  before  which  I mark 


□ ELECTRICAL  ENGINEER 

□ Electrician 

□ Electric  Wiring 

□ Electric  Lighting 

□ Electric  Car  Running 

□ Heavy  Electric  Traction 

□ Electrical  Draftsman 

□ Electric  Machine  Designer 

□ Telegraph  Expert 

□ Practical  Telephony 

□ &IEGIIANIOAL  ENGINEER 

□ Mechanical  Draftsman 

□ Toolmaker 

□ Machine  Shop  Practice 

□ Gas  Engineer 

□ CIVIL  ENGINEER 

□ Surveying  and  Mapping 

□ MINE  FOREMAN  OR  ENGINEER 

□ ARCHITECT 

□ Architectural  Draftsman 

□ PLUMBING  AND  HEATING 
□Sheet  Metal  Worker 

□ Ship  Draftsman 

Q Traffic  Management 


CHEMICAL  ENGINEER 
_ Pharmacy 

□salesmanship 
“advertising  man 

Show  Card  and  Sign  Painting 

□ RAILROAD  POSITIONS 

□illustrator 

□ DESIGNER 

□ BUSINESS  MANAGEMENT 

□ Private  Secretary 

□ Business  Correspondent 

□ BOOKKEEPER 

□ Stenographer  and  Typist 

□ Cert.  Public  Accountant 

□ Commercial  Law 

□ GOOD  ENGLISH 

□ Common  School  Subjects 

□ CIVIL  SERVICE 

□ Railway  Mail  Clerk 

^ STATIONARY  ENGINEER 
„ Textile  Overseer  or  Supt, 

□ agriculture  ■□Spanish 

□ Navigator  ■□  Autos 

□ Ponitry  RalsinglU  Banhlng 


Name.  

Present 

Business 

Occupalioii 

Street 
and  No. 

City 

State— 

Canadians  may  send  this  coupon  to  International  i-i-ai  | 
CoJ^espondence  Schools  Canadian,  Ltd.t  Montreal,  Canada 
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CREDIT 
" DIAMONDS 
WATCHES 


Send  For  Catalon 


, DIAMONDS 
' WIN  HEARTS 
'Special  Bargains 
in  Diamond  Engagement  Rings 
and  Solid  Gold  and  Platinum  Wedding 
Rings,  Diamond-Set 
Also  a splendid  assortment  of  the 
new  engraved,  pierced  Rings. 

White  and  Green  Solid  Gold, 
fine  brilliant  Diamonds;  Dia- 
mond La  Vallieres,  Bar  Pins, 

Ear  Screws,  Scarf  Pins,  Cuff  Links, 

Watches,  wrist  Watches,  etc.  Send 
today  for  Catalog  and  make  your  se< 
lections.  We  pay  all  shipping  charges. 

Credit  Terms  S?  ^ove^^rnr-Vth 

down*  balance  ia  eierbt  eqaal  amoants, 
payable  monthly.  LIBERTY  BONDS  ACCEPTED. 

The  National  Credit  Jewelers 

Dept.  M>22  108  N.  state  St. 

CHICAGO,  ILL. 

BROS  & COl  fisl  STORES  IN  LEADING  CITIES 


ROTH 

DRILL  LEVELS 
$200 


Will  make  your  drill 
‘‘STAY  ON  THE  LEVEL’" 


When  you  know  that  you  can  drill  holes  accurate- 
ly at  any  angle,  you  will  want  a Roth  Protractor 
Drill  Level.  Easily  attached  to  any  kind  of  drill. 
Hand-Chain  or  Electric.  It  saves  time  and  assures 
better  work. 

You  know  what  this  Level  will  do  for  you.  Men- 
tion type  of  drill  you  are  using.  Postage  prepaid. 

PROTRACTOR  LEVEL  CO. 

620  Arctic  Avenue  Atlantic  City,  N.  J. 


From  factor!)  to  i)ou  - 

FREE  Easiest  riding,  most  comfort- 
able wheel  built.  Wo’llshipto 
you  on  approval.  You'll  surely  want  it  when 
you  see  the  18  exclusive  features 
of  the  wonderful  1921  model  electrically 
equipped  ^ 

BIACK  BEAUIY 

There’s  a large  variety  of  models  to  choose  from 
Pick  the  one  you  like  best.  We'll  ship  it  to  vou 
express  prepaid  on  approval.  A small  deposit  and  a 

DOLLAR  A WEEK 

makes  you  the  owner.  Our  direct  factory  Big  new  cataloj 
price  saves  you  money.  You  get  a liberal  in  colors — FRE] 

Something  e ve  r; 
boy  needs.  It  show 
everything  a bicy 
cle  rider  wants  a 
remarkably  lov 
prices.  Send  for  i 
— NOW  I 


6-year  guarantee  and  6 months’ 

accideut  policy  with  every  wheel. 

HAVERFORD  CYCLE  COMPANY 

•w  Established  2o  years 

Dept.  Philadelphia.  Pa. 

Be  a Black  Beauty  Owner _A^ent. 


This..  HB  Battery  Charter  is 
B ^ est  Money-Maker!  . 


You  Can  Make  $1500  to  $3000  d 
Year  Charging  Batteries 

Others  are  doing  it — you  can, 
also.  It  costs  4c  to  12c  to  charge 
batteries,  customer  pays  75c  to 
S2.00,  Clear  cash  v^ofits — no 
bulbs  to  burn  out.  no  repairs  or 
expensive  renewals  with  H.  B. 
Chargers. 

Small  cash  payment — almost  a year 
to  pay  balance  on  Easy  Terms. 
H.  B.  CUiargers  in  sizes  for  10,  16, 
32  or  70  batteries.  Choose  size 
you  need,  then  write  QUICK  for 
information.  Money  back  guar- 
antee. Ten  days  free  trial . 

Hobart  Bros.  Co.  Box  477E,Troyt  O* 


Start  NOW  to  make  BIG  PROFITS! 


UumniiitmiiiiniiiuiiimiiimiminiimiimniiimiiimiiiiiiiiiiiMt'imimiMiiiiiMiiiiMiiiiMimiiifiiiiiiiiM^ 

I Odldllttl©s  ©if  PlhiS^sncs  f 

I {Continued from  page  1332)  i 

the  earth  squared,  4,00Q2  is  to  — the 

distance  from  the  center  of  the  earth 
to  the  level  at  which  the  object  is 
placed.  Algebraically  we  have: 
w : W = D-  : d^ 

or  w : 100  = 4,000^  : (4,000  + 4,000)2 
and  w=100  X 16,000,000  100  X 16 

= = 25 

64,000,000  64 

When  we  go  below  the  surface  of 
the  earth  we  find  that  objects  weigh 
less  as  zve  progress  tozvards  the  eenter. 
In  this  case  the  decrease  of  weights 
follows  a different  law  than  that  for 
bodies  placed  above  the  earth’s  sur- 
face. This  last  law  states  that  the 
zoeight  of  a body  placed  belozv  the  sur- 
face decreases  as  the  distance  to  the 
center  decreases.  That  is,  if  the  body 
is  only  one-half  as  far  from  the  center 
as  the  surface  is,  it  will  weigh  but 
one-half  as  much  as  on  the  surface. 
This  is  due  to  the  fact  that  the  mass 
between  us  and  the  center  of  the  earth 
becomes  less  and  secondly,  the  force 
of  direction  is  less.  Thus  the  weight 
of  a 180  pound  ball  or  mass,  2,000  miles 
below  the  surface  is  but  90  pounds,  or 
our  100  pound  ball  in  the  illustration. 
Fig.  5,  would  weigh  but  50  pounds  at 
a depth  of  2,000  miles  below  the  sur- 
face. 

“FALLING  EAST.” 

One  of  the  most  interesting  and  not 
so  well  known  of  physical  phenomena 
is  that  known  as  “falling  east.”  Dr. 
Daniel  W.  Hering  in  his  work,  “Es- 
sentials of  Physics”  states  that  inertia 
has  been  employed  to  demonstrate  the 
rotation  of  the  earth  upon  its  axis;  and 
furthermore,  if  the  earth  rotates,  the 
top  of  a tower  or  mast  moves  faster 
than  the  bottom,  which  we  perceive  as 
being  true  upon  consideration  of  the 
facts  in  the  case. 

The  apex  of  Dome  of  the  Pantheon 
in  Paris  is  272  feet  above  the  floor,  and 
the  latitude  of  this  structure  is  48-1- 
degrees;  and  for  the  earth  to  rotate 
once  in  24  hours,  the  top  of  the  dome 
or  structure  moves  to  the  east  faster 
than  does  the  bottom  of  the  tower,  by 
.18  inch  per  second.  A body  requires 
4.1  seconds  to  fall  from  the  top  of  the 
dome  to  the  floor;  theoretically,  there- 
fore, the  body  should  strike  .75  inch 
to  the  east  of  a point  directly  under  the 
plummet  when  dropt.  This  was  born 
out  by  actual  experiments,  repeated 
many  times,  when  an  iron  ball  thus 
dropt,  always  fell  to  the  east  one-half 
inch  to  one  inch  away. 

As  Dr.  Hering  states,  “This  experi- 
ment may  be  interpreted  either  way,  for 
if  we  regard  the  rotation  of  the  earth 
sufficiently  well  proved,  we  may  regard 
this  experiment  as  confirming  the  prin- 
ciple of  inertia.” 

WHICH  IS  THE  MOST  EFFECTIVE— A 
SHORT  OR  LONG  HITCH? 

When  it  comes  to  a good  argument  in 
“applied  physics,’  one  that  will  shake 
up  the  whole  bunch  and  rattle  the 
kitchen  stove  as  well  as  the  oil  paint- 
ings in  the  parlor,  and  when  you  really 
feel  like  starting  something,  just  spring 
this  one:  “Which  is  the  most  effective, 

— a short  or  long  hitch  when  pulling  a 
load  ?” 

Fig.  7 illustrates  what  is  meant  more 
clearly.  Usually  of  course  it  is  the 
farmers’  argument,  or  one  frequently 
heard  among  those  having  to  do  with 
horses,  that  it  is  a well-known  fact  that 
{Continued  on  page  1336) 
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when  a truck  is  caught  in  the  mud  or 
ditch,  a short  angular  hitch  permitting 
the  horse  or  horses  to  pull  up  and  out 
on  the  load,  will  invariably  give  success; 
whereas  a straight  pull,  if  the  traces  are 
horizontal,  would  not  pull  the  truck  out 
of  the  mire  or  ditch. 

This  question,  let  it  be  said,  is  not 
as  easily  solved  or  answered  as  might 
at  first  seem,  for  there  are  several 
factors  which  bear  on  the  matter, 
and  these  are  considered  briefly  below: 

In  the  first  place,  we  had  probably 
best  consider  what  happens  in  the 
case  of  a short  or  long  hitch  when  the 
pairs,  traces,  ropes  or  chain  used  are 
of  different  lengths  for  each  pull,  but 
perfectly  horizontal  during  the  act  of 
pulling.  As  the  scale  in  the  two  figures 
sliown,  the  pull  exerted  in  this  case,  200 
pounds,  is  the  same  whether  the  trace  is 
long  or  short.  This  may  not  seem  so 
at  first,  but  it  is  a proven  fact  and  any- 
one who  has  studied  engineering  cal- 
culationsj.  especially  those  concerning 
the  move.oent  of  railroad  trains  and  the 
power  re 'fired  to  move  a given  load 
(whether  v)  a car,  wagon,  automobile 
or  sled)  with  a certain  co-efficient  of 
friction,  and  knowing  the  speed  at  which 
the  mass  is  to  be  moved,  will  see  this 
point  immediately. 

Regarding  the  short  and  long  hitch 
with  the  horizontal  or  usual  style  of 
traces,  it  might  be  interesting  to  note 
that  the  writer  before  being  able  to 
convince  a friend  of  his  that  the  pull 
is  practically  the  same  in  either  case 
(disregarding  any  small  infinitesimal 
loss  due  to  any  e.xtra  long  traces,  chains 
or  ropes  used  and  their  consequent 
weight,  or  any  swinging)  had  to  get 
the  opinions  of  five  professors  of  me- 
chanical engineering  in  leading  Ameri 
can  universities  (and  these  letters  are 
still  on  file  for  the  lienefit  of  any  other 
“Doubting  Thomases"),  to  the  effect 
that  this  law  is  correct. 

To  sum  up  the  situation  in  a few 
words  then,  and  providing  the  traces 
are  straight  or  horizontal,  and  not  placed 
on  an  angle,  which  changes  the  effect  of 
the  problem  at  once: — it  does  not  make 
any  difference  whether  we  use  a shori 
or  long  hitch.  The  same  would  apply 
to  a man  pulling  with  a rope  attached 
to  a piano  or  other  heavy  mass,  and  h-j 
would  not  pull  any  more — or  less, 
whether  he  were  five  feet  or  twenty- 
five  feet  from  the  load! 

Where  this  problem  changes  entirely, 
due  to  placing  the  traces  at  an  angle, 
is  shown  in  the  two  lower  illustrations 
at  Fig.  7.  The  illustration  showing 
the  front  wheels  of  a wagon  in  a gully, 
and  resting  against  a large  amount  of 
dirt,  talks  for  itself  and  shows  that  the 
only  successful  or  logical  way  in  which 
to  get  this  wagon  out  of  the  rut,  is  to 
apply  two  forces,  one  upivavd  and  one 
forward.  Calculating  the  resulting 
forces  accruing  from  the  slanting  traces 
and  solving  the  parallelogram  of  forces 
as  shown  in  the  drawing,  taking  the  pu’l 
exerted  in  the  traces  as  2C0  pounds,  we 
find  that  the  horizontal  component  or 
forward  pulling  force  would  be  199 
pounds,  while  at  the  same  time  an  up- 
ward or  vertical  lifting  force  of  20 
pounds  would  be  exerted  to  help  raise 
the  wagon  out  of  the  rut  or  gully 
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slightly  used  and  new  cameras  anasupplies.  Av 
goods  sold  on  10  days*  Free  Trial.  Money  ba<^ 
If  not  satisfied.  You  take  no  chances  dealliw 
with  us.  We  have  been  in  the  photographJe 
business  over  A©  years.  Write  now. 

CENTRAL  CAMEBA  CO..  DepL  114  124  S.  Wabash.  Chicagn 


Make  Your  Own  Violin 

from  exact  reproductions  of  12  old  masters 
Complete  plans  and  specifications,  one  dollar, 
postpaid. 

Violin  Out/its  from  $15  Up 


1/-VOET  T^nTT  fM  Violin  Maker  and  Repairer 
JUoE.r  Ue^U  L«i  IN  ‘ ^Everything  for  the  Fiddle*' 

1414  Broadway  ::  DETROITf  MICH« 


MECHANIC’S  POCKET  SECRETARY  oc- 

C'onstrue^:ed  of  finest  Steel. 

Just  push  the  button  and 
out  comes  the  article 

you  require.  Worth  luini 

$1.00.  Postpaid  Adjustable 

Pencil,  pen.  paper 

/□C  knife. ink  eraser,  pencil 

^ sharpener,  nail  lile,  and 

cleaner,  mechanic’s  marking 
point,  line  compass  with  screw 
To-  attachment,  foot  mle. 

day  Universal  Co.,  Box  A,  Stamford,  Conn, 

1 Book  0 

i 

lIliisFrei 

IVrite  today  for  our  new  171-page  book 
on  "The  Power  of  Law  Trairiing.’"  It  carries 

a vital  and  inspiring  message  to  every  ambitious 
man.  Find  out  about  the  opportunities  that  await 
the  law  trained  man.  Find  out  how  you  can  learn 
from  masters  of  the  law  right  in  your  own  home- 
1 No  obligations.  The  book  isabsolutely  FREE. 

\ Write  Today-S°rcSi'rLdu=cd''pr”“^^ 

9 American  Correspondence  Schcol  of  Law 

^ 7444.3601  Michigan  Ave.»  Chicago,  Itlinol^ 

mmmmmm 

You  can  learn  by  our  modem  and  orig- 
inal system  of  instruction  every  pari 
of  the  Watch  Repairing  Trade  at  home 
as  good  or  better  than  at  a shop.  Yon 

can  earn  money  while  learning  and  secure  & 
well  paying  position  or  start  In  business  after 
completing  our  course  of  Instruction.  Good 
watch  repairers  are  always  In  demand  and  eara 
from  $30  to  $65  per  week.  For  partlculart 
apply  to  the 

MILWAUKEE  SCHOOL  OF  WHICH  REPAIRING.  166  Mason  St..  MILWAUKEE.WIS. 
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Wireless  Operators  Employed  at 
Good  Salaries  by  Merchant  Ma- 
rine, Commercial  Land  Radio  Service, 

Radio  Supply  Factories,  U.  S.  Navy,  Government 
Service  and  Aerial  Mail. 

Salaries  Up  To  $3,500  a Year 

Exceptional  opportunity  for  ambitious  men  for  promotion  to  the  higher 
branches  of  Radio.  Our  graduates  are  qualified  as  Senior  Operators,  and 
besides  room  and  board,  receive  $125  a month  to  start,  which  altogether  means 
more  than  $200.  Positions  to  which  they  can  promote  themselves  are  as 
follows:  Supercargo  and  Wireless  Operator — $175  a month;  Radio  Mechanic 
—$1,500  to  $2,000  a yt  r;  Radio  Aid— $6  to  $8  per  day;  Radio  Inspector— 
$1,500  to  $3,000  a ve  ; Radio  Engineer— $6,000  and  more  a year;  Radio 
Draftsman — $7  to  $l0  a day.  You  can  learn  wireless  the  National  Radio 
Institute  way,  quickly  and  easily,  by  mail  right  in  your  own  home,  in  your 
spare  time.  No  previous  experience  or  training  is  necessary.  With  our  help 
you  can  quickly  qualify  for  first  grade  government  license  and  a fine  position. 

U.  S.  Department  of  Commerce  Recognizes  N.  R.  I. 

and  allows  its  graduates  5 to  10  points  credit  when  taking  the  examination  for  First 
Grade  Government  License.  This  school  heads  the  printed  list  of  reputable  Wireless 
Schools  recommended  by  the  Lh  S.  Shipping  Board. 

Travel  Without  Expense 

If  you  are  ea°-er  to  travel,  anxious  to  visit  foreign  countries  and  increase  your  knowl- 
edge of  world  affairs.  Wireless  offers  the  chance  of  a lifetime.  On  shipboard  you 
arc  rated  as  an  officer.  You  need  not  travel  unless  you  wish,  but  may  secure  a 
position  at  one  of  the  many  increasing  land  radio  offices. 

Pay  As  You  Learn 

Our  plans  of  payment  place  a wireless  education  within  the  reach  of  anyone  who 
desires  to  learn  A small  payment  down  and  the  small  payments  made  during  the 
course  make  it  possible  for  you  to  earn  the  cost  of  your  tuition  while  actually  learning 
to  be  a wireless  operator. 

New  Automatic  Wireless  Instrument  Free 

In  addition  to  all  necessary  text  books  and  other  equipment  with  which  we  supply 
vou  we  furnish  FREE  to  every  student  qur  marvelous  new  automatic  Natrometer 
which  transmits  wireless  messages  in  600  different  combinations,  and  can  be  regulated 
to  operate  at  any  speed  from  1 to  30  words  a minute.  t,,  • • 

It  is  complete  with  phones,  etc.,  and  is  sent  you  in  a neat  carrying  case,  ihis  instru- 
ment is  operated  entirely  without  the  use  of  aerials  and  is  used  exclusively  by  the 
National  Radio  Institute  to  teach  Wireless  at  home  in  the  scientific  way. 

You  receive  the  instrument  after  your  enrollment;  it  becomes  your  personal  property 
upon  completion  of  our  course. 


FREE 


In  addition  to  our  complete  course 
in  Radio  Telegraphy,  every  student 
is  given  our  complete  course  in 
modern  Radio  Telephony.  These 
combined  courses  enable  our  stu- 
dents to  fill  positions  requiring  a 
knowledge  of  both  Radio  Telegraphy 
ind  Telephony.  Send  the  following 
c!)i%on  today  for  our  FREE  BOOK 
-ontaining  all  particulars. 

NATIONAL  RADIO  INSTITUTE 
Dept.  530,  1345  Penna.  Ave.,  N.W. 

WASHINGTON,  D.  C. 


MAIL  THIS  COUPON  TODAY 


NATIONAL  RADIO  INSTITUTE, 

Dept.  530,  1345  Penna.  Ave.,  N.  W. 

Washington,  D.  C. 

Send  me  your  FREE  book  “Wireless  The  Opportunity 
of  Today.”  Tell  me  about  your  Home  Study  Course 
in  Wireless  Telegraphy  and  Telephony— the  free  post- 
graduate course — and  your  special  Instrument  offer. 


Name  . 
Address 
City  . . . 


. State 


“Success  in  Music 
How  To  Win  It’’ 


1 ET  Sousa.  Pry- 

^ or  and  eight 
other  world  - fa- 
m o u s musiciains 
tell  you  secrets  of  their  success;  how 
to  discover  and  cultivate  your  musical 
“bump";  double  your  income  and 
pleasure  playing  in  band  or  orchestra. 

FREE  TRIAL 
Any  Instrument 

Conn  instruments  are  used  by  world- 
famous  artists.  Known  everywhere 
2l%  easiest  of  all  to  play . Try  any  in- 
strument FREE.  No  obligation, 
easy  payments  when  you  buy.  Send 
coupon  ^>r  free  book  and  details  of 
free  trial  plan 


^ _ 456  Conn  Bldg.  Elkhart.  Ind. 

Agencies  in  all  large  cities  kM 

pi  ■■■I  HE  n H ■ 

C.  G,  Conn,  Lii, 

456  Conn  Bldg.,  El\harlt  Indiana 

Gentlemen: — Please  send  me  *\Success  in  Music"  and 
details  of  your  free  trial  plan,  {Mention  instrument.) 

N ame 

Street  or  Rural  Route  _ _ 

City,  County  . 

Stale  ■■  

Instrument 


HAND  GENERATED  CURRENT 

FLASHLIGHT  ^ 

■tk  Gives  brilliant  light  at  no 
1^.  operating  expense 
ELECTRO- 

^■1^  AUTO  MATE 


PRICE 

$7.80 

Postpaid 

Saves  cost  of  batteries  and  will  soon 
pay  for  itself.  Nothing  to  get  out  of 
order — lasts  a life-time.  Only  a few 
hundred  will  be  sold  at  this  price — 
order  at  once.  Send  check,  money- 
order  or  cash  to 


ELSAESSER  & WATTS 

136  Liberty  St.  (Dept.  1)  New  York  City 


YOU  Can  Do  YOUR 
Own  SOLDERING  and 
All  Metal  Repairing 


With 


PER 

TUBE 


A Paste 
That  Turns  Into 
Metal  When  Healed 

A.  match  will  do  it.  Requires  no  acid  or 
soldering  iron.  Joins  or  repairs  wires, 
w metals  or  metalware.  Sold  by  hardware 
and  electrical  stores,  or  sent  by  us  postpaid. 
SOLDER  ALL  CO.,  Dept.  E, 

129  Sussex  Avenue,  Newark,  N.  J* 

Dealers  Send  for  Quantity  Prices. 

LOOK  FOU  THAPE  MARK  “SOLDERAMi** 
BEWARE  OK  IMITATIONS  WITH  SIMILAR  NAMES 
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The  solution  of  the  parallelogram  of 
forces  is  solved  by  the  laws  of  geometry, 
viz:  the  force  exerted  by  the  traces,  or 
200  pounds,  is  equal  to  the  square  root 
of  the  sum  of  the  squares  of  the  verti- 
cal and  horizontal  components.  Like- 
wise, the  value  of  the  horizontal  com- 
ponent is  equal  to  the  square  root  of 
the  trace  pull,  squared,  minus  the  value 
of  the  vertical  component,  also  squared; 
and  the  value  of  the  vertical  component 
is  equivalent  to  the  square  root  of  the 
trace  pull,  squared,  minus  the  value  of 
the  horizontal  component,  squared. 

It  might  seem  at  first  glance,  after 
looking  over  this  solution  of  the  short 
hitch,  angular  trace  problem — that  we 
really  obtain  more  power  than  was  ex- 
erted on  the  traces  by  the  horse,  but 
this  is  not  so,  for  otherwise  we  would 
have  perpetual  motion.  What  really 
happens  is  this: 

When  the  trace  is  placed  at  any  angle 
other  than  horizontal,  the  horse  be- 
gins to  exert  on  the  load  a lifting  effect 
— as  well  as  a forward  pulling  one,  but 
as  the  vertical  pressure  increases,  the 
forward  pull  decreases  in  value,  until 
when  we  have  the  trace  directly  vertical, 
the  horse  would  theoretically  be  exert- 
ing a purely  vertical  lifting  effort,  and 
would  exert  no  forward  pulling  effect 
whatever. 





I {Continued  from  page  12?i2)  | 
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produced  a typewriter  remarkably  similar 
to  the  original  Remington,  for  making 
books  for  the  blind. 

Some  years  later,  typewriters  for  every- 
day use  made  their  appearance,  and  the 
names  of  the  American  inventors  Pratt, 
Shoales,  Soule,  Glidden  and  Densmore 
covering  the  periods  from  1864  to  1872 
appear  on  the  roll  of  honor.  It  is  curious 
to  note  that  the  origin  was  identified  with 
machine-writing  for  the  blind. 

Today  there  are  two  types  of  typewriters 
for  the  blind,  some  writing  the  regular 
everyday  letter  and  others  the  Braille 
alphabet. 

The  Hall-Braille  machine  which  we  il- 
lustrate in  one  of  our  cuts  has  had  ex- 
tensive employment  in  America.  It  has 
only  six  keys,  symmetrically  placed  to 
right  and  left,  and  is  arranged  with  a 
spacer  to  separate  the  words.  It  will  be 
remembered  that  we  said  the  Braille  letter 
never  needed  more  than  six  points,  so  in 
the  Hall  machine  with  its  six  keys,  all  the 
points  required  for  a letter  by  one  im- 
pulse of  the  operator’s  hands  can  be 
struck  at  once.  With  the  Hall  machine  a 
blind  person  can  write  20  to  30  words  a 
minute,  three  times  the  speed  of  the 
original  typewriting  for  the  blind. 

The  Frenchman  Lotz,  the  Italian  Dr. 
Ceresota,  the  German  Pichl  and  the  Eng- 
lishman, Stainsby,  all  produce  machines 
with  six  keys,  so  that  a complete  Braille 
letter  can  be  made  with  one  blow. 

In  one  of  our  cuts  we  show  the  Stainsby 
machine,  which  has  been  much  used  in 
England,  like  the  Hall  machine  in 
America. 

Towards  1910,  M.  Maurice,  Constanqon, 
head  of  the  Asylum  for  the  Blind  in 
Laussanne,  Switzerland,  produced  a dis- 
tinctive machine  illustrated  herewith. 
This  is  so  ingeniously  constructed  that 
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RNATOm  otor 


For  Boys 


For  producing  current  for 
inductance  coils,  recharging 
storage  batteries,  electro- 
plating and  hundreds 
of  other  uses.  Well  con- 
structed throughout, 
exceptionally  smooth 
running  and  highly  effi- 
cient. A good,  strong,  dur- 
able dynamo  that  runs  as 
well  as  a motor  without 
change. 

AT  ALL  LIVE  DEALERS 


Insist  on  your  dealer  showing  you  the  KNAPP 
line — KNAPP  goods  are  best.  U your  dealer  cannot 


supply  you,  order  direct.  Send  for  FREE  illustrated 
catalogue  showing  a complete  line  of  Electrical 
Motors  and  Novelties. 


KNAPP  ELECTRIC&NOVELTY  CO. 


523  West  51st  Street,  N.  Y.  City 


Box  like  a 
Champion! 

Do  you  want  to  outbox  the 
best  man  in  your  crowd,  no 
matter  how  big  or  strong 
he  is? 


You  can  do  it  all  right.  Marshall  Stillman  teaches  „ 
you  by  mall,  right  in  your  own  home.  You  learn  how  I 
in  five  simple  lessons.  A lew  weeks’  practice  makes  you 
lead,  guard,  hit,  duck  and  feint  like  an  expert  profes-  " 
sional.  Also  how  to  defend  yourself  against  all  sorts  of 
violent  attack . 

Don’t  believe  It?  We  take  the  risk.  We  send  you  the 
Course  free  on  approval.  If  you  like  It  you  pay  lor  It 
the  15th  of  next  month — $5  In  II.  S..  $6  In  Canada,  $7 
in  other  countries.  It  you  don’t  like  it  you  return  the 
Course  in  10  days.  . 

Write  today.  Give  name  and  address  clearly. 


MARSHALL  STILLMAN  ASSOCIATION 
Suite  E204  461  Fourth  Ave.,  New  York 


‘lighting  Fixtures’ 

Ready  to  Hang 

(Direct  from  Manufacturers) 

Completely  wired,  including  glass- 
ware. New  designs. 

Send  for  catalog  No.  20 

t ERIE  FIXTURE  SUPPLY  CO. 

Sta.  C Erie.  Pa. 

Learn  to  Dance 

- Fd«canleamFox-Trot,One-Step,Two- 
Step,  Waltz  and  latest  **np»to-the»minute  so- 
ciety dances  in  youv  own  home  by  the  wonderfal 
Peak  System  of  Mail  Instroction. 

Nevy  Diagram  Method.  Easily  learned:  no 
music  needed;  thousands  taught  successfolly; 
success  absolutely  guaranteed.  ^ - 

Write  for  Special  Terms.  Send  today  for 
FBBB  information  and  surprisingly  low  offer, 
j WILLIAM  CHANDLER  PEAK,  M.  B.  _ 
Room  244  4737  Broadway,  Chicago,  III. 

—ALL  MAKES 


Underwoods,  Monarchs,  Reming- 
tons, L.  C.  Smiths,  Olivers, 
Royals,  Coronas  AT 
REDUCED  PRICES. 

Prices  as  low  as. . 

Write  for  our  Catalog  No.  15 
RERAN  ’TYPEWRITER  CO. 

Dept.  21,  58  W.  Washington  Street,  Chicago 


.a,  v/iivcAi9, 

$2000 
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both  sides  of  the  paper  can  be  used.  It 
must  be  remembered  that  the  letters  are 
read  by  the  points  in  relief, — the  arrange- 
ment of  this  machine  is  such,  that  the 
relief  points  on  one  side  of  the  paper  oc- 
cupy the  blank  spaces  of  paper  between  the 
relief  points  on  the  other  side.  Of  course 
with  this  machine  exact  registration  is 
absolutely  essential.  Again  we  have  the 
six  keys  arranged  radially  for  making  the 
Braille  embossments.  Like  all  the  ma- 
chines hitherto  mentioned,  this  Constangon 
machine  is  deficient  in  speed. 

We  now  come  to  a stenographic  ma- 
chine. M.  Pierre  Villey,  the  eminent  pro- 
fessor of  the  University  of  Caen,  France, 
blind  from  infancy,  invented  a steno- 
graphic machine  for  the  blind,  and  in 
spite  of  the  war,  managed  to  complete  its 
construction  by  October,  1916.  It  uses 
syllabic  signs  and  adhering  to  the  Braille 
embost  points,  the  inventor  developt  a 
most  ingenious  phonography  of  his  own. 
It  is  fair  to  say  that  the  development  of 
his  stenographic  system  to  be  written  in 
points,  was  as  much  an  invention  as  the 
machine  which  executes  it.  Twelve  points 
in  his  system  can  be  combined  in  over 
4,000  ways,  giving  an  immense  number  of 
syllables ; three  lines  are  used  for  the  de- 
velopment of  each  normal  line  of  writing. 
What  is  called  the  tactile  field  of  the 
finger  is  not  called  upon  to  go  outside  of 
the  area  of  the  six  Braille  points.  He  has 
even  developed  the  embossing  to  such  an 
extent  that  the  blind  person  can  read 
simultaneously  with  both  hands. 

A blind  stenographer  has  reached  the 
remarkable  speed  of  140  words  a minute 
with  this  machine.  It  is  to  be  noted  that 
he  was  an  exceptionally  expert  operator. 
Our  illustration  shows  the  general  ar- 
rangement of  the  parts  and  it  will  be  seen 
that  it  prints  upon  a wide  band  of  paper. 

Finally  Lieut.  Muller,  an  officer  of  dis- 
tinction who  was  wounded  in  the  war,  and 
blinded  there,  has  produced  what  he  calls 
his  stenoglyphe,  also  in  the  year  1916. 
He  uses  a phonetic  stenograph  alphabet 
in  which  each  sign  represents  a syllable. 
He  adheres  to  the  Braille  embossments. 
He  uses  ten  points.  One  feature  of  his 
system  which  is  favorably  commented  on, 
is  that  while  its  rapidity  of  execution  is 
quite  sufficient,  it  gives  a text  very  easy 
to  read.  It  was  thought  at  one  time  that 
the  ten  points  covered  too  much  of  an 
area,  but  it  is  found  that  it  can  be  read 
with  as  great  a rapidity  as  any  other 
system. 

FIREFLIES’  LIGHT  IS  MOST 
EFFICIENT. 

Fireflies  which  will  soon  be  flashing  in 
parks  and  gardens  are  called  by  Dr.  E. 
Newton  Harvey,  professor  of  physiology, 
Princeton  University,  “a  most  extraordinary 
kind  of  lamp  which  is  able  to  make  its  oil 
from  the  products  of  its  own  combustion.” 
Speaking  before  the  American  Philosophi- 
cal Society,  he  described  the  chemistry  of 
the  production  of  light  by  the  firefly.  With- 
out going  into  technical  details,  it  may  be 
said  that  this  light  is  due  to  the  burning  or 
oxidation  of  a substance  called  luciferin  in 
the  presence  of  an  enzyme  or  catalyst  called 
luciferase.  As  in  other  methods  of  burning, 
oxygen  is  necessary;  unlike  other  methods, 
water  is  essential,  and  no  carbon  dioxid  or 
heat  is  produced. 

When  the  luciferin  is  oxidized,  producing 
light,  it  turns  to  oxyluciferin  and  water. 
The  strangest  part  of  this  reaction  is  that  it 
reverses  itself  immediately,  the  oxyluciferin 
and  water  forming  luciferin.  ‘Thus,  while 
a firefly  is  flashing,  oxyluciferin  is  produced, 
and  between  the  flashes  oxyluciferin  is  re- 
duced and  is  now  ready  to  be  again  oxi- 
dized with  light  production.” 

This  reversible  reaction  can  be  produced 
in  a test  tube  by  any  one  who  can  collect 
the  luciferin  and  luciferase. 


Lear n Mechanical  Drawing 


Men  Needed 

Salaries: 

$35  to  $100 
per  Week 


I personally  stand  back  of  the  Columbia  School  of 
Drafting — founded,  directed  and  owned  by  myself — 
and  guarantee  the  training  given  by  it  to  be  absolutely 
as  represented.  The  work  of  each  one  of  our  students 
has  my  personal  supervision.  We  seek  “Quality" 
students  rather  than  “quantity,”  as  our  proposition 
is  of  the  highest  character  in  every  respect. 


^ Presidei^t 


Are  you  earning  less 
than  $35  a week? 

Can  you  reasonably  expect 
your  present  position  to  pay 
you  $35  to  $100  a week  in  the 
near  future?  If  not,  this  offer 
will  interest  you.  We  offer  to 
qualify  you  for  a profession 
which,  at  the  very  start,  pays 
higher  salaries  than  the  aver- 
age man  receives.  We  offer  you  the  best  personal  service  obtainable.  We 
offer  you  personal  instruction  in  mechanical  drawing  and  teach  you  expert 
Draftsmanship  in  your  spare  time,  at  your  home,  by  mail,  in  the  same  practical 
way  that  you  would  learn  it  in  any  big  Drafting  department.  We  offer  to 
qualify  you  for  one  of  the  many  high-salaried  positions  in  the  Drafting  field, 
and  to  keep  you  in  touch  with  openings  for  Draftsman  in  big  machine  shops, 
industrial  plants,  manufacturing  concerns  and  United  States  Government  De- 
partments. We  guarantee  to  start  you  on  real  Drafting  work  at  once  qualifying 
you  as  a thoroughly  trained  professional  Draftsman,  capable  of  succeeding 
from  the  very  start.  One  of  the  many  outstanding  features  of  our  training  is 
that  it  qualifies  you  in  an  unusually  short  time. 
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major  part  of  the  load  or  weight,  the  car 
units  resting  on  ball-bearing  wheels  so  as 
to  minimize  all  friction. 

The  car  units  as  devised  by  the  inventor, 
are  intended  to  be  made  up  in  short, 
inter-locking  sections,  the  coupling  be- 
tween each  unit  being  flexible  to  a certain 
degree  so  as  to  facilitate  the  train  of  sev- 
eral sections  moving  thru  curved  tubes  at 
high  velocity. 

Mr.  Barlow  has  called  the  front  section, 
the  “epgine  unit,”  and  this  contains  the 
electric  motors  and  the  propellers  which 
create  the  rearward  thrust  on  the  air  and 
on  the  side  walls  of  the  tube,  which  walls 
are  formed  into  annular  pockets  with 
curved  tails,  the  air  taking  the  course  in- 
dicated by  the  arrows.  The  tube  is  de- 
signed to  be  about  9 feet  in  diameter,  while 
the  body  of  the  train  and  the  engine  units 
are  much  smaller  so  as  to  provide  plenty 
of  space  for  the  air  currents  and  propeller 
action. 

Mr.  Barlow  has  had  considerable  ex- 
perience in  flying  large  airplanes  and  it 
was  due  to  this  experience,  that  he  was 
imprest  with  the  idea  of  designing  a new 
transportation  carrier  embodying  the 
principles  here  elucidated.  The  reason  for 
using  three  propellers  is  based  on  the  fact 
that  a smoother  action  is  obtained  in  cre- 
ating such  a high  velocity  thrust  on  the 
air.  Each  of  the  three  propellers  rotates 
at  the  same  speed,  but  they  are  arranged 
with  successively  increasing  pitch  so  that 
the  air  current  from  front  to  rear  is 
smoothly  but  rapidly  accelerated  to  a very 
high  velocity. 

One  of  the  principal  points  covered  in 
his  patent  on  this  railway,  and  as  ex- 
plained to  the  editors,  is  the  arrangement 
Df  the  inner  wall  of  the  tube  or  duct  so 
as  to  quickly  bring  to  rest  the  rapidly 
moving  air  currents  set  up  by  the  pro- 
pellers mounted  at  the  forward  end  of 
the  car  or  train.  If  this  were  not  done, 
a powerful  current  of  air  would  be  created 
which  would  continue  rearwardly  from  the 
train  for  a great  distance,  and  would 
eventually  interfere  with  the  progress  of 
any  train  or  car  units  which  might  be 
following  close  upon  the  leading  train. 

The  inventor  explained  that  by  this 
method  of  curving  the  rear  edge  of  each 
wall  pocket  around  toward  the  front,  any 
current  of  air  thrown  into  it  by  the  pro- 
pellers, would  swirl  around  and  be  shot 
out  in  a forward  direction  eventually,  so 
as  to  react  against  the  sides  of  the  train, — 
as  well  as  forming  a reaction  jet  or  wall 
for  a part  of  the  rearwardly  current  of  air 
from  the  propellers,  and  thus  give  greater 
Speed  to  the  onward  rushing  train. 

By  this  arrangement  of  the  operating 
factors,  it  will  be  seen  that  all  which  will 
result  in  the  rear  of  the  train,  would  be  a 
series  of  air  eddies  or  practically  local 
swirls  of  air. 

Another  one  of  the  important  merits  of 
this  system,  as  compared  to  an  airplane 
flying  in  free  air,  is  that  none  of  the 
power  used  in  propelling  the  train  is  re- 
quired for  sustaining  the  load,  as  is  the 
case  with  the  former  machine. 

The  inventor  also  points  out  that  the 
provision  of  the  enclosing  tube  insures  a 
continuous  solid  and  stable  condition  of 
the  air  on  which  the  propeller  operates, 
and  it  is  interesting  to  note  that  contrary 
to  most  systems  proposed  along  these  lines, 
the  tube  does  not  have  to  be  air-tight.  In 
fact  when  there  are  conditions  where  ex- 
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tremely  high  speed  is  not  desired,  it  need 
not  be  covered  at  all. 

It  would  seem  that  the  high  speed 
claimed  by  the  inventor,  as  attained  by 
this  novel  form  of  railway,  propelled  by 
air  screws  in  contra-distinction  to  the 
usual  form  of  railway  car  propelled  by  an 
engine  or  electric  motor  geared  direct  to 
the  wheels, — is  due  to  the  fact  that  with 
II the  standard  form  of  railway,  the  total 
tractive  effort — which  directly  concerns 
■the  speed  and  power  with  which  the  car 
is  moving, — is  dependent  upon  the  great 
weight  of  the  car  upon  the  wheels. 

In  other  words,  the  steam  locomotive 
which  has  the  largest  weight  directly  over 
the  driving  wheels, — other  things  being 
equal,  such  as  good  design,  etc., — will 
exert  the  maximum  tractive  effort. 
Further  it  seems  that  Mr.  Barlow  gets 
around  this  defect  by  decreasing  the 
weight  on  the  bearing  wheels  in  order  to 
realize  high  speed  and  propelling  power 
by  utilizing  the  air  screw  as  employed  in 
the  airplane. 

The  traction  of  a locomotive  engine  de- 
pends on  its  weight,  giving  adherence  to 
the  wheels,  but  of  course  an  airplane  has 
no  such  requirements,  the  lighter  it  is  the 
better,  and  in  the  Barlow  air-screw 
engine,  the  weight  has  nothing  to  do 
with  its  tractive  power. 

At  this  point  it  might  be  well  to  men- 
tion, as  a matter  of  actual  fact,  that  no 
railway  carrier  in  which  motors  or  other 
prime  movers  are  geared  directly  to  the 
wheels,  have  ever  attained  a speed  in  ex- 
cess of  130  miles  per  hour  (Berlin-Zossen 
tests) — but,  as  we  know,  airplanes  have 
reached  a speed  closely  approaching  200 
miles  per  hour  in  the  past  year,  in  several 
instances, — and  a speed  of  150  to  160 
miles  an  hour  has  been  attained  several 
times  by  the  standard  type,  medium  pow- 
ered, U.  S.  Government  mail  planes. 

Mr.  Barlow  prefers  to  drive  his  pro- 
pellers with  a series  of  eight  small  electric 
motors,  geared  in  any  suitable  manner, 
in  preference  to  one  large  electric  motor, 
for  the  simple  reason  that  the  small  motors 
can  operate  at  high  speed  much  more 
efficiently  and  safely  than  a large  one. 
All  the  construction  and  operating  fea- 
tures of  such  an  air-propelled  railway  are 
we  believe,  quite  clear  now,  and  these  fea- 
tures present  mostly  details  to  be  worked 
out  by  construction  engineers. 

COMMERCIAL  ASPECTS  OF  THE  AERIAL 
PROPELLED  RAILWAY. 

The  commercial  features  of  this  air- 
propelled  railway  devised  by  Mr.  Barlow, 
are  surprising  and  revolutionary  in  the 
extreme.  As  pointed  out  by  Mr.  Barlow 
in  an  interview,  the  inventor’s  great  dream 
is  to  see  railways  of  this  type  built  over 
great  stretches  of  country  so  as  to  serve 
not  only  sections  of  great  cities  or  subur- 
ban sections  thereof,  but  to  act  as  auto- 
matic high  speed  carriers  of  everyday 
mail,  grain,  oil,  etc.,  between  various  parts 
of  the  country, — such  as  between  the  lake- 
ports  of  the  North  and  the  gulf-ports  of 
the  South. 

One  of  the  detailed  drawings  in  the 
illustration  herewith  shows  one  of  the 
unique  features  of  the  Barlow  aerial  rail- 
way, namely,  the  automatic  switching  ar- 
rangement and  the  device  whereby  the 
cars  can  be  routed  at  their  originating 
stations  so  as  to  distribute  themselves  to 
the  proper  destination,  without  the  aid  of 
any  human  agency.  A code  box  with  a 
series  of  levers  projecting  for  each  of  the 
different  stations  along  the  route,  which 
route  may  be  several  hundred  miles  in 
length  or  more,  is  fastened  to  the  forward 
end  of  each  train. 

As  will  be  evident,  if  the  index  trip  is 
pulled  out  corresponding  to  St.  Louis,  for 
example, — and  a car  is  started  at  Chicago 
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4.  — Prepay  charges  on  every- 

thing I send  you. 

6. — An  indispensable  Electrical 
Dictionary. 

6.  — Full  benefits  of  my  Employ- 

ment Service. 

7. — Complete  supply  of  Exam- 

ination Paper,  Envelopes 
and  Stationery. 

Space  does  not  permit  me 
to  detail  the  scores  of  other 
things  I do  for  my  students 
Absolutely  Free. 


FREE 


Industry. 

shows  what  other  ambitious  men  have  done  in  this  field  and 
what  you  can  do.  With  this  wonderful  book  I’ll  also  send 
you  a complete  outline  of  my  method  of  instruction  and 
actual  letters  from  my  students  and  graduates  testifying  to 
what  my  training  has  done  for  them. 


Save  H322  Tuition  Now 


SEND  COUPON  TODAY^DONT  DELAY  Those  writing  now 
— — »■  ' ■ ■ ” ■ ■ ■ will  save  $43  00 

This  offer  is  special  and  is  made  for  a limited  time.  Somailcouponatonce. 
This  is  the  most  unusual  offer  ever  made  to  ambitious  men.  So  hurry. 

A.W.Wicks,E.E.,  Pres.,  WICKS  ELECTRICAL  INSTITUTE  ^ 

3601  Michigan  Avenne,  Dept.  2994 , Chicago,  111. 
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Learn  to  Play  the  Violin 

IN  YOUR  OWN  HOME 


Our  method  of  teaching  is  so  simple, 
plain  and  easy  that  you  begin  on  a 
piece  with  your  first  lesson.  In  half 
an  hour  you  can  play  it.  Complete 
course  under  personal 
direction  of  Prof.  A. 
Hinchcliffe,  a musical 
director  and  violin 
teacher  of  promi- 
nence for  the  past 
forty  years.  Low 
price  inciudes  Vio- 
lin, Bow,  Case,  Chin  Rest,  Rosin, 
Tuning  Pipes  for  all  strings,  extra 
set  of  strings,  and  complete  con- 
servatory course  of  instruction. 
Special  arrangement  for  lessons  if 
you  have  your  own  instrument. 
Satisfaction  guaranteed. 

Send  Coupon  NOW 


Get  Full  Particulars  FREE 


First  Hawaiian  Conservatory  of  Music,  Inc. 
233  Broadway  NEW  YORK 

I am  interested  in  the  VIOLIN.  Please 
send  complete  information,  special  offer,  etc. 

Name 

Address,^ : 

S.  & I.-V. 

Town  and  State. 

Write  Name  and  Address  Clearly 


Clifton  X® 


Clifton 

Double  Tread 
Tires  are  noted  fori 
their  long  wearing] 
qualities.  All  are  stand-J 
'^ard  makes  reconstructed! 
in  our  own  factory  by  j 

(experts.  6,000  mile  guar-  i 
antee.  These  wonderfully 
long  wearing  tires  must  go  at 

SMASHED  PRICES 


30x3  $ 6.90 
SOlSMs  7.9S 
32x3%  8.7S 

31x4  9.85 

32x4  10.35 


33x4 


34x4  $11.10 

34x4%  12.25 
35x4%  12.75 
36x4%  13.25 
35x5  14.00 


10.80  37x5  14.25 


FreeTube&  Reliner 


State  size  wanted  S.  S.  or  Cl.  Non-Skid  or 
plain  tread.  Send  only  $2.00  deposit, balance 
C.  O.  D.  subject  to  examination.  Satisfac- 
ticn  Guaranteed.  Order  To-day  — Supply  Limited. 
5%  discount  if  cash  is  sent  with  order. 
CLIFTON  TIRE  CO. 

3536  Ogden  Ave.  De|tt.44A,  CHIC  AGO,  ILL. 


BB  A REAB  MAIN! 


LOOK  LIKE  ONE  AND  FEEL 
LIKE  ONE 

Broaden  your  shoulders,  deepen  your 
chest,  enlarge  your  arms,  and  get  a 
development  that  will  attract  atten- 
tion. Fill  yourself  full  of  energy  and 
be  powerful. 

My  New  Book 
“Muscular  Development” 

Will  Explain  How 
This  book  is  illustrated  with  25  full 
page  photographs  of  myself  and  of 
some  of  the  world’s  finest  developed 
athletes  I have  trained.  It  will  in- 
terest and  benefit  you  greatly. 

Send  10c  (stamps  or  coin)  for  a copy  NOW,  today, 
while  it  is  on  your  mind. 

EARL  LIEDERMAN,  Dept.  204,  305  Broadway 
NEW  YORK  CITY 


Big  Band  Catalog 
sent  free 

Whatever  you  need--from  a drumstick  to  the 
highest  priced  cornets  in  the  world. 
Used  by  the  Army  and  Navy.  Send  for 
big:  catalog;  liberally  illustrated,  fully 
descriptive.  Mention  what 
instrument  Interests  you.  FYee 
trial.  Easy  payments.  Sold  by 
leading  music  stores  every- 
where. 

LYON  & HEALY 

63-98  Jackson  Blvd.  Chicago 


HOME  STUDY  - SPECIAL  RATES 

Normul  Gran^ar  School,  Hierh  School,  Civil  Service,  EnKlnoerini 
Avricultura  , EnKl.ah,  Bookkcoplnx,  Shorthand,  Typowritinx,  Jon 
nuimm.  Bum!,  Salof^anship.  and  Law  Courses  thoroughly  taught  I: 
mail.  i*or  Special  Rates,  apply 

r>  A DAI  ■ IT  I ■ »-  _ . . . 


CARNEGIE  COlLeGE, 


ROGERS,  OHK 


with  this  trip  properly  arranged,  the  car 
will  hit  the  St.  Louis  “trip”  when  it 
reaches  that  city,  causing  the  track  to  be 
switched  over  a considerable  distance 
’ahead  of  the  swiftly  moving  car,  and  it 
will  be  shunted  into  the  St.  Louis  tube. 
As  seen,  when  the  car  passes  into  the  St. 
Louis  tube,  it  hits  a second  trip  which 
causes  the  main  line  switch  section  to  be 
quickly  moved  back  into  junction  with 
the  main  line  tube.  A flexible  section  of 
tube  can  be  used  for  this  switching  pur- 
pose, as  one  of  the  diagrams  clearly  shows. 
This  is  a detail  which  can  be  solved,  of 
course,  in  several  different  ways. 

The  beauty  of  Mr.  Barlow’s  idea  which 
appeals  to  our  minds  in  both  a commer- 
cial and  utilitarian  sense,  is  the  auto- 
matic distribution  of  great  quantities  of 
grain,  oil,  and  other  miscellaneous  prod- 
ucts, to  shipping  ports  and  municipal  dis- 
tribution centers  at  a heretofore  undreamt 
of  speed.  The  cars  in  this  system  can  be 
operated  all  day  and  all  night,  and  follow 
one  another  at  intervals  of  one-half  to 
one  mile,  the  distance  between  them  being 
regulated,  if  necessary,  by  automatic  elec- 
trical block  systems. 

The  cars  need  never  stop,— even  to  dis- 
charge their  cargoes,  an  automatic  trip 
system  being  arranged  at  the  receiving 
warehouse,  whereby  the  grain  for  example 
can  be  dumped  from  the  compartments  as 
the  car  moves  at  a reduced  rate  thru  the 
graineries,  the  grain  being  readily  dis- 
charged thru  pipes  directly  into  the  holds 
of  steamships,  which  would  thus  distribute 
the  grain  to  all  parts  of  the  world  almost 
automatically  from  the  time  the  wheat 
was  growing  until  it  was  received  by  the 
consumer. 

Undoubtedly  it  will  be  found  advisable 
to  adapt  a system  of  signals  to  be  placed 
in  the  master  dispatcher’s  office  of  his  high 
speed  railway,  which  would  indicate  in- 
stantly at  a moment’s  notice,  just  what 
carriers  were  in  the  tubes  and  their  exact 
location,  similar  to  the  visual  signal 
boards  used  at  the  Panama  Canal,  and  also 
in  the  Hudson  Tube  Railway  system  which 
passes  under  the  Hudson  River  from  New 
York  to  New  Jersey. 

I Wlhsi.t  to  j 

By  JAY  G.  HOBSON  f 

= {Continued  from  page  1320)  | 



Still,  right  now  I would  be  mighty 
thankful  if  the  S.  & U.  R.  R.  had  a 
SANDWICH  SLOT  MACHINE  some- 
where in  its  anatomy,  and  from  the 
look  upon  the  faces  of  the  other  early 
birds  stretched  around  me,  who  didn’t 
get  their  worm  either.  I’ll  wager  ten 
to  one,  there  wouldn’t  be  many  sand- 
wiches left,  at  any  price,  if  there  was 
only  a sandwich  slot  machine  where 
we  unfortunates  could  push  our  coins 
into  it.  So  if  this  condition  is  true  with 
us  today,  why  isn’t  the  idea  for  a sand- 
wich slot  machine  for  trains,  and  public 
places  as  practical  as  chewing  gum  slot 
machines?  I am  sure  it  is,  and  also 
believe  slot  machines  for  dispensing 
food  in  such  places  would  make  lots  of 
money  for  the  inventor  and  those  plac- 
ing them  there. 

WATER  PURIFIER  FOR  LIFE  BOATS. 

I have  in  mind  a possible  filter  of  im- 
proved design,  made  so  sea  water  could 
be  poured  into  it  and  purified  for  drink- 
ing purposes.  A filter  construction 
with  the  purifying  eleuient  of  silver  citrate 
or  some  other  substance  that  would  de- 
compose the  saline  contents  of  sea  water, 
and  make  it  suitable  for  drinking  when 
wrecked  at  sea.  One  of  these  filters 
would  be  included  as  standard  equipment 
on  each  life-boat. 

(Copyright  by  Jay  G.  Hobson,  1921.) 
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Send  No  Money 

Famous  FELT  Mattress 

At  a Rare  Bargain 

Just  send  your  name  and  address — no  money— 
and  we’ll  send  you  a genuine  first  quality  Klim 
Mattress.  All  you  need  to  do  is  pay  express- 
man the  special  low  introductory  bargain  price 
of  $U.95,  and  express,  on  arrival.  You  take 
no  risk— money  back  promptly  if  not  satisfied. 

ENJOY  REAL  COMFORT 

Never  before  has  it  been  possible  for  U3  to  offer 
this  famous  50  pound,  high  quality.  long  wear- 
ing. all  felt  mattress  at  such  an  amazing  price. 
Made  of  pure  white  layer  felt  covered  with 
UGst  quality  blue  and  white  striped  ticking. 
This  is  the  mattress  for  a lifetime  of  wear. 

Order  NOW  at  Bargain  Price! 

Send  your  order  today — no  money  down.  If 
diseatisfied,  return  to  us  and  we  pay  chargres 
both  ways.  Be  sure  to  state  whether  42,  48 
or  54  inch  width.  Order  now.  Supply  limited. 

HOUSE  OF  ANTON  KLIMEK  & SONS 
12S7  Noble  St,t  Dept.  105  Chicago 


P ice  $1.50  SCIENCE  PRODUCED  IT 

The  THERAPHONE  Mouth- 
piece puts  your  message  across 
CLEAR.  Gets  attention — holds 
it — makes  friends . No  repeating 
or  confusion.  Unequalled  for  pri- 
vacy .range  and  perfect  phone  serv- 
ice. Affixed  in  a minute.  Endorsed 
by  users  everywhere.  Check  or 
Foreign  $1 .60 ’Mgr  C.O.D.  Satisfaction  guaranteed. 

THE  EVOLUTION  PHONE  COMPANY.  Inc. 
48-CM  Greenwich  Avenue  New  York  City 

$4J”.S$5W1LLBUY 

A Standard,  Guaranteed 

TYPEWRITER 

With  Every  Modern  Writing 
Convenience 

TODAY  FOR  ILLUSTRATED  CIRCULAR 
Explaining  Try-Before-Tou-Buy  Plan 

HARRY  A.  SMITH.  738-218  North  Wells  St.,  Chicago,  lib 


WRITE 


MUSIC  TAUGHT  FREE 


MO  Mod  TlUiaic  iiJKatU  ({uuk^, 

In  Your  Home.  Write  today  for  our  booklet.  It  tella 
how  to  learn  to  play  Piano,  Organ,  Violin,  Mandolin. 
Goitar.  Banjo,  etc.  Beginners  or  advanced  pnpils. 

American  School  of  Music.S7  Lakeside  Bldg.,  Chicago 


Handwriting  Tells  You  Secrets 

Be  successful.  Find  out  what  holds  you  back. 
Send  us  an  ink  specimen  of  your  handwriting 
and  $1.00.  Our  expert  Graphologists  will  tell 
you  your  faults,  virtues,  talents,  etc.  Tour  $1.00 
back  If  you  are  not  satisfied. 

ROBERT  R.  ROSS,  110  West  40th  St.,  N.  Y. 


NO 

MORE 


Kill  the  fear  of  stammering.  Re-education  the 
key.  The  widely  famed  Hatfield  Method  fully 
outlined  in  an  accurate,  dependable,  worthwhile 
l^ook— "HOW  TO  STOP  STAMMERING."  It 
has  inspired  thnusands.  Order  a copy  today.  THE  HAT- 
FIELD INSTITUTE,  109  N.  Dearborn.  Chicago.  Illinois 


it 


FIBRE-LITE’LIMBS^ 


Easy  Payments — Do  Nature’s  Work.  AGENTS  WANTED 
who  wear  leg.  Good  Pay.  FREE  Fibre  Sample. 

Describe  Stump  to 

WORMAN  COe.  252-D  HENNEPIN.  Minneapolis.  Mina. 


PIGEONS  PAY 


very  little  space 
required.  Build  their  own  neets.  feed  their  own 
young.  Very  profitable  business.  Get  your  start 
with  a few  good  pairs.  Write  today  for  19^1 
Circular. 

Pigeon  Supply  House,  Hanover.  Pa. 


STAMPS 


50  all  dlff.  British  Guiana,  Cuba.  China. 
India,  Jamaica.  Japan.  Portugal.  Vene- 
Kuela,  etc.,  only  lOc;  100  all  dlff..  15c; 
1000  all  diff.,  fine  collection  in  itself,  $5.00:  100  diflf. 
U.  S.  30c;  1000  hinges,  lOc.  Agents  wanted,  50%  coin- 
mission.  List  free.  I BUT  STAMPS. 

L.  B.  DOVER  LONGMONT.  COLO. 
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If  I Had  But  Two  Dollars  In  The  World 
I Would  Pin  Them  to  The 
Bottom  of  This  Page ! 

Because  This  is  Your  ONLY  Opportunity  To 
Order  Matysek’s 

Muscle  Control 
Course  for  but 
$2.00 

In  the  future  the 

price  will  be  higher 

It  is  the  scientific  system  of  con- 
trol of  all  the  physical  functions. 

You  can  cure  yourself  of  any  func- 
tional disorder.  You  will  be  inde- 
pendent of  all  medicines  and  drugs 
which  3'ou  know  cannot  bring  health 
and  are  always  debilitating.  When 
physicians  fail  in  getting  results 
they  suggest  Matysek — the  Maker 
of  100%  Men. 

A “Body  Beautiful” 

Maker 

Thousands  of  men  say  this  course 
is  the  surest  and  quickest  “muscle 
bulging  out’’  stimulant.  A curative 
system  of  exercises  that  produce 
really  athletic  men  with  graceful 
outlines  full  of  strong  personality. 

These  exercises  are  the  CHIEF 
SECRET  of  why  I am  growing 
despite  my  age,  each  day  stronger 
and  better  developed  as  well. 


ANTONE  MATYSEK 

the  muscular  phenomenon,  the  man  who  is  offering  to  place  you 
on  the  energetic  strong  man  map.  When  you  find  your  place  on 
this  map  you  will  always  be  full  of  pep.  ambition  and  joy.  You 
will  be  a REAL  MAN  and  then  will  achieve  your  chief  aiml 
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urements  obtained,  in  a number  of  works 
which  may  be  consulted  at  the  local 
library. 

The  atmospheric  charge  is  usually  gath- 
ered on  a metal  ball  fastened  to  a rod,  to 
the  other  end  of  which  rod  is  connected 
an  electro-static  voltmeter  in  a suitable 
casing.  Measurements  have  been  made 
with  this  apparatus  during  the  changing 
seasons  of  the  year;  the  apparatus  has 
been  established  in  a laboratory  on  the 
ground  as  well  as  in  a balloon  which  was 
sent  aloft. 

Dr.  Plauson  therefore  proposes  in  his 
j latest  scheme  for  utilizing  the  electrical 
energy  collected  in  the  atmosphere,  that 
we  send  aloft  a series  of  inflated  balloons 
having  metal  coatings,  all  of  these  bal- 
loons being  connected  by  means  of  flexible 
copper  conductors  so  as  to  discharge  all 
of  the  energy  they  may  gather  thru  a 
single  large  conductor  to  the  central  power 
station,  as  shown  in  the  accompanying 
illustration. 

Several  important  and  extremely  inter- 
esting points  now  come  up  for  considera- 
tion. One  of  these  is  that  it  would  prob- 
ably be  advisable  in  the  first  plants  that 
are  erected  for  this  purpose,  to  place 
them  on  high  elevations  such  as  mountains 
or  hills,  as  in  this  way  it  may  prove  pos- 
sible to  gather  the  same  quantity  of  elec- 
trical energy  with  a shorter  balloon  cable 
than  would  be  the  case  with  plants  situ- 
ated in  valleys.  If  the  balloon  cables  were 
guyed,  the  guy  wires  would  have  to  be 
suitably  insulated  the  same  as  radio  an- 
tenna masts,  so  as  to  prevent  the  dissipa- 
tion of  energy  down  thru  the  guy  wires  to 
earth. 

Dr.  Plauson  points  out  that  the  balloons 
should  be  fitted  with  a multitude  of  sharp 
points  in  order  to  enhance  their  collecting 
powers  for  the  static  electricity  of  the 
atmosphere,  which,  as  is  well  known, 
always  discharges  toward  or  from  a point 
more  rapidly  than  with  other  form  of 
discharger.  He  even  goes  so  far  as  to 
propose  that  we  shall  attempt  the  ioniza- 
tion of  the  air  in  the  neighborhood  of  each 
balloon  by  suitably  coating  or  painting 
the  surfaces  of  the  balloons  with  some 
radio-active  salts, — of  radium,  of  polo- 
nium, or  of  other  metals. 

Some  interesting  ideas  in  this  direction 
were  publisht  several  years  ago  in  this 
journal, — where  the  process  of  producing 
rain  by  discharging  huge  quantities  of 
electrical  energy  from  metal  surfaced  bal- 
loons placed  in  a highly  ionized  atmos- 
phere, was  described.  There  the  ionization 
was  created  by  powerful  X-rays  or  by 
ultra-violet  rays. 

Another  very  interesting  question,  but 
which  does  not  condemn  the  scheme  neces- 
sarily, is  as  to  whether  or  not  the  electri- 
cal energy  would  be  drawn  off  continu- 
ously (under  normal  weather  conditions) 
or  whether  it  would  be  discharged  to  the 
central  collecting  station  periodically, — 
similar  to  the  discharge  of  static  elec- 
tricity which  most  of  us  have  probably 
heard  in  the  receivers  of  radio  telegraph 
stations ; but  in  any  event  the  main  prob- 
lem which  all  atmospheric  electricity  in- 
vestigators have  been  confronted  with,  is 
the  danger  of  being  annihilated  or  else  of 
having  their  plants  destroyed  when  electric 
storms  are  frequent  as  in  the  summer 
months ; when  a lightning  discharge  is  of 
unusual  severity,  it  may  pass  down  the 
balloon  feed  wire  or  cable  and  destroy 
the  machinery  of  the  plant. 


Course  Consists  of 

Two  handsomely  finished  charts  contain- 
ing twenty-one  beautifully  produced  pic- 
tures of  myself,  many  of  decidedly  larger 
size  than  the  above  specimen,  showing  every 
detail  as  to  how  to  perform  the  movements 
with  absolute  correctness.  The  instructions 
are  in  book  form  and  “straight  from  the 
shoulder’’  such  as  only  an  expert  who 
went  through  the  mill  himself  could  ever 
possibly  produce. 

Some  Subjects  are 

How  to  quickly  make  re- 
spond the  inactive  bowels, 
easily  correct  the  rounded 
shoulders,  in  no  time  expel 
the  bothering  gas  out  of  the 
stomach,  promptly  chase 
away  the  staleness  of  the 
body,  strengthen  the  nerves 
and  internal  organs,  easily 
overcome  the  bodily  abuse, 
efficiently  strengthen  the 
sexual  organs,  control  every  • 
muscle  of  your  body,  store 
up  energy  for  feats  of 
strength,  also:  Complete 
relaxation  and  contrac- 
tion— -Effective  breathing — 
the  best  way  to  arouse  your  inactive  nerves 
— creation  of  better  blood  circulation — • 
easiest  way  to  increase  your  chest  circum- 
ference— the  famous  shoulder  blade  con- 
trol— how  to  thicken  the  shoulders — how 
to  learn  the  art  of  making  your  shoulders 
supple  from  only  three  days’  practice — • 
development  and  control  of  the  neck  muscles 
— spreading  of  the  back — depression  of  the 

abdominal  muscles  and  wall — control  of  the  pectoralis 
(chest  muscles),  the  biceps,  triceps,  thighs,  calf  and 
ail  other  muscles — how  to  train  the  abdominal  regions 
to  be  immune  from  rupture — how  to  master  correct 
posture — simple  yet  positive  cure  for  insomnia — 
how  to  pose  for  good  pictures — Advantages  of  perfect 
co-ordination  of  muscles  and  mind  through  concen- 
tration which  brings  success  and  all  the  good  things 
that  go  with  it,  and  many  other  vital  pointers  you 
need  every  day,  too  numerous  to  mention. 


Let  My  Muscle  Control 
Exercises  Mold  Muscle  On  You 
Quickly  and  Solidly ! 

Only  ten  minutes  a day,  in  the  privacy  of  your  own 
room,  solves  any  case.  I know  that  in  less  than  five 
days  your  efforts  will  be  realized  to  a most  surprising 
extent.  If  you  are  already  training  on  some  good 
"system”  these  Muscle  Control  exercises  will  force 
your  progress  to  be  ioo%  faster!  If,  however,  you  do 
not  exercise,  then  for  your  own  sake  and  own  happi- 
ness, start  building  yourself  up  into  a real  man.  I3o 
not  merely  drag  on. 

You  Can  Well  Afford  It. 
Costs  But  $2.00 

I guarantee  quick  results  and  ab- 
solute satisfaction  or  money  back. 
Come,  Friend,  let  me  help  you!  I 
will  place  you  on  the  real  road  and 
show  you  the  main  secret  that  helped 
me  to  get  what  I longed  for  and 
now  certainly  possess.  In  addition 
you  have  the  privilege  to  ask  any 
questions  pertaining  to  your 
physical  training;  to  these  I will 
gladly  reply  giving  you  personal  at- 
tention. This  favor  alone  is  worth 
theSz.oo.  Better  avail  yourself  of 
this  splendid  offer  right  now,  for  in 
the  future  the  charges  will  be 
doubled.  You  will  be  the  envy  of 
your  friends.  Learn  how  to  get  the 
most  out  of  yourself.  It  is  easy  and 
YOU  CAN  DO  IT!  GET  START- 
ED RIGHT— RIGHT  NOW!  Sim- 
ply tear  off  the  coupon  below,  mail 
with  but  $2.00  (Canadian  and 
Foreign  orders— $2.20)  and  leave 
the  rest  to  me. 

Prof,  Matysek 

Muscle  Control  Dept.  401,523  N.  Charles  St.,  Baltimore,  Md. 


1 Detach  and  mail  NOW  while  it  is  on  your  mind. 

I PROF.  MATYSEK,  Muscle  Control  Dept.  401. 

523  N.  Charles  Street,  Baltimore,  Md. 

- I want  bulging  muscles  and  yet  I want  them  to  have 
I fine  outlines.  1 desire  to  increase  my  strength,  mr  in- 
ternal activity,  my  energy,  my  manly  powers.  I want 

I to  be  more  than  I am  now  and  I want  to  achieve  my 
"chief  aim"  in  a short  and  efficient  manner.  For  these 

(reasons  send  me  your  wonderful  Muscle  Control  (bourse, 
illustrated  with  21  high  grade  pictures  of  yourself.  If 
lam  not  completely  satisfied,  my  moueySwIll  be  prompt- 
I ly  refunded  if  course  is  returned  within  48  hours. 

I Name 

I Address 

* City : State S&I  4-21 

I Publisher’s  Notice  — The  above  statements  are 
■ guaranteed  to  be  entirely  truthful. 


Of  Particular 
Interest  to 
YOU 

Every  reader  of  Science 
and  Invention  is  earnestly 
requested  to  purchase  this 
course  NOW  as  the  truly 
wonderful  benefits  it  is  bring- 
ing thousands  of  men  and 
women  throughout  the  world 
has  prompted  me  to  sell  it  at 
practically  no  profit  so  that 
YOU  and  every  one  else  may 
enjoy  Life  at  its  Best.  The 
two-dollar  price  applies  to 
this  course  for  a limited  time 
only.  The  price  will  surely  be 
increased  in  the  next  adver- 
tisement. Send  for  your  copy 
todau  and  start  reaping  the 
benefits  by  return  mail. 
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The  Demand 

for  Good  Wireless  Operators 
far  Exceeds  the  Supply 

The  New  York  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  your  spare  time — quickly, 
easily  and  thoroughly.  No  previous  raining  or  experience  required.  Our  Home  Study  Course  has  been  pre- 
pared by  Mr.  L.  R.  Krumra,  formerly  Chief  Radio  Inspector.  Bureau  of  Navigation,  N.  Y.  He  resigned  last 
August  to  accept  a position  of  still  greater  responsibility  with  one  of  the  largest  Commercial  Radio  Corpora- 
tions in  the  United  States.  Radio  experts  abie  to  impart  their  practical  and  technical  knowledge  to  YO  V In 
an  easy  to  understand  way  will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will  prove  so  fasci- 
nating that  you  will  be  eager  for  the  next  one.  The  instruments  furnished  will  make  U as  easy  to  learn 
the  Code  as  it  was  to  learn  to  talk.  All  you  will  have  to  do  is  to  listen. 

Big  Salaries  Travel  the  World  Over 

Wireless  operators  receive  excellent  salaries  ranging  A Wireless  Operator  can  visit  all  parts  of  the  world 
from  S125  to  S200  a month  and  it  is  only  a stepping  and  receive  fine  pay  and  maintenance  at  the  same 

stone  to  better  positions.  There  is  practically  no  time.  Do  you  prefer  a steady  position  vrtthout 

limit  to  your  earning  power.  Men  who  but  yester-  travel?  There  are  many  opportunities  at  the  numer- 
day  were  Wireless  Operators  are  now  holding  posi-  ous  land  stations  or  with  the  Commercial  Wireless 
tions  as  Radio  Engineers,  Radio  Inspectors,  Radio  or  with  the  Steamship  Companies. 

Salesmen  at  salaries  up  to  $5000  a year. 

FREE  Instruments 

and 

Text  Books 

We  furnish  free  to  all 
students,  during  the 
Course,  the  wonderful 
receiving  and  sending 
set  exactly  as  shown 
in  the  illustration. 
This  set  Is  not  loan- 
ed, but  given  to  all 
students  complet- 
ing the  Course. 
One  cell  of  dry  bat- 
tery all  that  Is  re- 
q^nfred.  No  addi- 
tional wiring,  aeri- 
als, etc.,  needed. 

This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course. 

The  Transmitter  shown  is  the  celebrated  OmnIgraph  FRFF  Pn«t-F.radiiat,.  Cniirea 

used  by  several  Departments  of  the  U.  S.  Govern-  , T ® . 

ment  and  by  the  leading  Universities,  Colleges,  Tech-  A one  month  s Post-Graduate  C^imse,  if  you  so  ^sire 
nical  and  Telegraph  Schools  throughout  the  U.  S.  xt 

and  Canada.  Start  the  OmnJgraph,  place  the  the  largest 

phone  to  your  ear  and  this  remarkable  invention  World  ai^  the  Headquarters  of  every 

will  send  you  Wireless  Messages,  the  same  as  though  leading  Wireless  and  Steamship  Company, 
you  were  receiving  them  through  the  air,  from  a TVi,»  of  Commerce  of 

Wireless  Station  hundreds  of  miles  away.  When  * c-ommerce  or 

you  apply  for  your  license,  the  U.  S.  Government  the  U.  S.  Viovern  merit 

will  test  you  with  the  Omnigraph  the  same  model  recognizing  the  value  of  the  Instruction  furnished  by 
Omnigraidi  as  we  furnish  to  our  students.  Ask  allows  all  of  our  graduates  a flve-polut  credit 

any  U . S.  Radio  Inspector  to  verify  this.  their  examination  for  first-grade  license. 

I T.  1 , r.  THE  U.  S.  SHIPPING  BOARD  will  also  testify 

%■  Wireless  Telephony  Course  as  to  the  value  of  this  instruction. 

We  have  incorporated  in  our  Institute  an  up-to-date  Easy  Payments 

and  complete  Course  in  Wireless  Telephony,  written  A small  payment  down  will  emoll  you. 

V ,,  T T,  make  the  payments  so  easy  that  anyone  ambitious 

by  our  Chief  Instructor,  Mr.  L.  R.  Krumm.  This  enter  the  fastest  growing  profession — Wireless — 

Course  Is  also  furnished  free.  may  do  so. 

AMERICA’S  FASTEST  GROWING  WIRELESS  INSTITUTE 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way,  send  for  our  a Gfinfl 

booklet  "How  to  Become  an  Expert  Wireless  Oper-  1 Here  IVIUsI.  OC  A VJiUUU 
ator” — it  is  free.  Mail  the  coupon  below,  or  postal 

or  letter— but  do  It  today.  IveaSOn. 

NEW  YORK  WIRELESS  INSTITUTE, 

Dept.  212,  258  Broadway  New  York  City  There  IS 

YORK  WIRELESS  INSTITUTE  ■ Best  Course  in  Theory 

Dept.  212,  258  Broadway,  N.  Y.  City.  ■ -i  ui 

Send  me,  free  of  charge,  your  booklet  "How  to  | availaole. 

come  an  Expert  Wireless  Operator",  containin^ull  o . i . . .-U.  •—  l-l.- 

partlculars  of  your  Course,  including  your  I^ee  ■ The  Best  Instruments  obtainable. 
Instrument  offer.  I 

Name I grams  on  the  market. 

Address ” 

City  or  Town State 

.JU'St  WSAT  '^AnT 

Ji 

ranch  -t  111  KTiFi 

ACHROMATIC  TELESCOPE  MADE  TTPOIT  SEW  SCIESTIFIC  PRINCIPLES. 

Positively  such  a good  Telescope  was  never  sold  for  this  price  before.  Eastern  Telescopes  are 
made  by  one  of  the  largest  manufacturers  of  telescopes  in  America;  we  control  entire  production; 
measure  closed  8 inches  and  open  over  2t4  feet  m 4 sections.  They  are  nicely  brass  bound,  with 
scientifically  ground  lenses.  Guaranteed  by  the  maker.  Every  sojourner  in  the  country  or  at  the 
seaside  resorts  should  certainly  secure  one  of  these  Instruments,  and  no  farmer  should  be  without 
one.  The  scenery  just  now  is  beautiful.  A Telescope  will  aid  you  in  taking  views.  Objects  are 
brought  to  view  with  astonishing  clearness  Sent  by  mail  or  express,  safely  packed,  prepaid,  for 
only  99  cents.  Our  new  Catalogue  of  Watches,  etc.,  sent  with  each  order.  This  is  a grand  offer 
and  you  should  not  miss  it.  We  warrant  each  telescope  just  as  represented  or  money  refunded. 
Send  99  cents  today.  To  dealers  6 for  Four  Hollars. 

EASTERN  NOVELTY  CO.,  DEPT.  67,  172  S.  93d  STREET.  NEW  YORK. 

SAMPLE  WATCH  FREE 

" bouiiiae  full  stanaaru  due  railro&tl  atjl«  tratoh  with  locomotive  on  dial  and  loco* 

L motive  bandBomelj  engraved  on  back.  Full  nickel  plated  case,  extra  dust  proofs 
I Arable  numerals  on  dial,  heavy  R.  R.  style  figures.  Genuine  American  make, 

I stem  wind  and  set,  fully  QCAKANTEEDfor  5 YEARS*  To  advertise  our  bus* 

Introduce  this  wonderful  watch  and  our  great  ostalogueof  Elgin,  Wal- 
e VPAD  tham  and  Bampdea  watohes  we  will  send  this  elegant  watch  to  any  address  by 

^■MkDAai'reB  mail  postpaid  for  Q N LY  $2.96  if  you  Bell  two  of  these  watohes  we  will 

give  you  ONE  SAMPLE  WATCH  EUER  for  your  trouble.  Bend  this  adver* 
tisetnent  with  |2.08  and  watch  will  be  seoi  uy  mall  postpaid,  or  send  15.96  for  two  and  we  will  send  ONE  EXTRA  WATCH  FREE 
Ord«t«d>iM  till,  Oku m,j sot  .ppurmslii.  Addroii  CHALMERS  WATCH  CO..  638  SO.Qearboro  Sl»  CHICACO.  ILL. 


ONLY 
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The  diagram  shown  in  the  accompany- 
ing illustration  is  given  merely  as  a sug- 
gestion of  what  we  may  expect  in  the 
direction  of  atmospheric  power  plants. 
Needless  to  say,  the  first  and  foremost 
mechanism  we  will  have  to  design  will  be 
a suitable  and  absolutely  certain  lightning 
protector,  and  which  is  indicated  in  the 
present  diagram  by  the  ball  spark  gap. 
Practically  all  radio  apparatus,  at  least 
the  commercial  types,  are  fitted  with  suit- 
able micrometer  spark  gaps,  so  that  if 
lightning  or  extra  heavy  static  charges 
may  pass  down  the  antenna  to  earth,  this 
energy  will  be  able  to  leap  the  gap  and 
thus  prevent  burning  out  of  the  apparatus. 

Ordinarily,  the  atmospheric  electric  cur- 
rents will  pass  down  the  balloon  feed 
cable  and  thence  thru  the  transformer 
primary  winding  down  to  earth,  at  the 
same  time  energizing  or  inducing  electric 
currents  in  the  secondary  of  the  trans- 
former, and  from  which  the  successive 
quotas  of  electrical  energy  may  be  stored 
in  suitable  accumulators  (of  the  condenser 
or  other  type).  The  energy  stored  in  the 
accumulators  can  then  be  drawn  off  as 
desired  and  distributed  thru  a transformer 
and  transmission  line.  At  the  receiving 
end  of  the  line  possibly  100  to  200  miles 
away  or  more,  the  line  current  can  be  re- 
duced by  a transformer  to  a suitable  po- 
tential for  operating  motors,  lights,  etc. 

It  is  well  to  mention  a word  of  caution 
on  this  point  with  regard  to  experiment- 
ing with  atmospheric  static  electricity, 
and  it  may  be  said  at  the  outset  that  this 
is  not  a branch  of  science  to  be  investi- 
gated by  those  untrained  in  such  matters, 
as  they  may  be  electrocuted, — particularly 
if  an  electric  storm  happens  to  be  in  the 
vicinity.  The  writer  has  seen  electric 
sparks  jump  a gap  of  several  inches  across 
the  blades  of  an  aerial  switch  in  a radio- 
telegraph station,  even  when  an  electric 
storm  was  only  approaching  and  not  yet 
directly  overhead. 

To  those  uninitiated  in  handling  ele- 
vated aerial  conductors  such  as  radio 
antennae  and  balloon  cables,  etc.,  it  should 
be  noted  that  the  only  safe  method  and 
the  one  followed  in  practically  all  cases, 
is  to  ground  such  free  elevated  conductors 
during  electric  storms. 

If  it  comes  to  pass  that  such  plants 
prove  practical  and  the  hopes  of  Dr.  Plau- 
son  and  other  investigators  who  are  work- 
ing on  this  problem,  are  actually  realized, 
the  electric  current  thus  obtained  from 
the  atmosphere  can  be  utilized  directly  in 
the  preparation  of  nitric  acid  and  ozone 
from  the  air,  thus  giving  us  a sure  means 
of  refertilizing  the  soil. 

By  suitably  transforming  the  current,  it 
can  be  further  employed  on  a large  scale 
in  the  realms  of  electro-chemistry  and 
electro-metallurgy.  A French  writer,  M. 
Matignon,  has  stated  that  by  means  of 
the  electrical  energy  collected  upon  the 
surface  of  six  square  kilometers  (about 
2.16  square  miles)  will  result  in  producing 
five  tons  of  carbid  within  24  hours.  This 
expert  further  points  out  that  if  we  as- 
sume that  we  obtain  100  horse-power  per 
square  kilometer,  it  will  be  possible  to 
develop  100,000,000  horse-power  from  the 
total  surface  of  France. 

The  German  writer,  who  describes  the 
invention  of  Dr.  Plauson,  and  whose  ar- 
ticle appeared  in  Ueber  Land  Und  Meer, 
states  that  one  of  the  engineer’s  estimates 
shows  that  720,000,000  horse-power  per 
day  can  be  procured  from  the  atmosphere 
with  an  area  equivalent  to  that  covered  by 
the  German  nation. 

It  is  claimed  by  Dr.  Plauson  that  even 
with  the  considerable  initial  cost  of  erect- 
ing these  atmospheric  electric  collecting 
stations  over  the  country,  the  operating 
factor  of  the  total  production  cost  would 
be  considerably  less  than  that  resulting 
from  electric  plants  operating  with  coal. 
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In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and 
lo  those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  “Patent  Ad- 
rice''  cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  bene- 
fit of  all  readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a rule  not  to  divulge  all 
details,  in  order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a nominal  charge  of  $1.00  is  made  for  each  question. 
Sketches  and  descriptions  must  be  clear  and  explicit.  Only  one  side  of  sheet  should  be  written 
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Sy  JAY  G.  HOBSOH 

(Conclusion.) 


WITHIN  a short  time  everything 
was  arranged  to  spread  the  news 
far  and  wide  about  the  meritori- 
ous sharpener.  The  following  month 
several  prominent  magazines  carried  at- 
tractive advertisements  of  their  products. 
Orders  began'  to  come  in  almost  in- 
stantly. Dealers  commenced  to  inquire 
about  representation,  salesmen^  were 
lakqn  on  to  cover  more  territory,  jobbers 
were  becoming  interested  in  large  orders 
and  business  began  to  boom. 

The  little  factory  was  soon  swamped, 
anothet*  building  was  added,  then  an- 
€thef,  until  three  times  the  former  manu- 
facturing space  was  being  used.  Figures 
hegan*  to  reveal  the  fact  that  the  cost  of 
production  was  being  decreased  per  ar- 
ticle. The  turnover  was  increasing  by 
leaps  and  bounds.  The  profits,  while 
smaller  on  each  article  amounted  to  many 
times  the  former  total. 

Over  night,  it  seemed,  these  boys  were 
actually  getting  rich.  They  became  quite 
a factor  in  the  business  circles  of  the 
tity  and  were  soon  rated  among  the  very 
prosperous. 

Advertising — telling  the  -vvorld  about 
their  product — made  the  universe  their 
market  and  every  nationality  their  cus- 
tomer. But  had  their  product  been  of 
Kttle  value  all  the  money  and  advertising 
at  their  command  would  not  have  made 
success  permanent.  After  the  public 
starts  buying  a new  article  or  invention 
it  behooves  the  manufacturer  to  maintain 
efficient  service  in  his  products  so  that 
the  satisfaction  will  continue.  Profitable 
repeat  orders  result  from  satisfied  cus- 
tomers. 

There  are  several  ways  to  make  money 
from  an  invention.  One  is  to  sell  it  out- 
right for  a certain  cash  sum,  another  to 
sell  it  to  a manufacturer  on  a royalty 
lasis,  and  another  to  form  a company 
ind  market  it.  The  first  plan  is  the  one 
most  tried,  but  the  difficulty  encountered 
in  finding  a cash  buyer  discourages  the 
majority  of  inventors.  The  second  way 
is  easier  and  often  more  profitable  in 
the  long  run.  The  third  I believe  is  the 
quickest  rf  all,  and  undoubtedly  the  best, 
if  the  inventor  has  some  executive  ability, 
plenty  of  confidence  in  himself  and  in 
iis  invention  and  can  influence  sufficient 
capital,  with  the  necessary  cooperation 
from  the  investors  to  wait  until  the  patent 
las  had  time  to  prove  a commercial  suc- 
cess. 

It  takes  hard  work  and  considerable 
time  to  place  an  invention  on  the  mar- 

*No  queries  are  publisht  this  month  owing  to  the 
article  by  Mr.  Hobson. 


ket.  It  takes  some  money  too,  but  money 
is  generally  forthcoming  if  the  improve- 
ment has  merit  and  possibilities  of  suc- 
cess. There  are  people  who  are  always 
interested  in  a money-making  proposi- 
tion. They  can  be  found  through  adver- 
tising, through  friends  and  acquaintances, 
and  by  giving  public  demonstrations  of 
the  invention. 

The  American  spirit  is  one  of  adven- 
ture ; to  take  a chance  for  making  big 
profits.  A large  number  of  people  have 
the  courage  of  the  western  pioneers 
handed  down  to  them.  They  enjoy  the 
thrill  possible  from  investing  in  a pros- 
pect and  cashing  in  when  it  becomes  a 
large  success.  They  understand  that  to 
make  the  big  money  from  a new  thing, 
a person  must  get  in  at  the  start,  and 
sell  out  after  the  company  has  reached 
the  peak  of  its  career. 

To  wait  until  a business  has  become 
one  of  the  seasoned  investments  paying 
the  usual  rate  of  interest,  is  to  buy  the 
securities  at  the  top  figure,  which  means 
paying  someone  else  the  big  profit  which 
could  have  been  made  by  getting  in  on 
the  ground  floor  in  the  beginning. 

Everybody  will  lend  an  ear  to  the  in- 
ventor selling  an  interest  in  a meritorious 
proposition  where  the  commercial  gain  is 
in  evidence.  If  the  inventor  first  sells 
himself  on  the  article,  he  will  have  little 
trouble  to  sell  others,  this  day  and  time. 
The  day  of  Bell,  Fulton  and  Howe  has 
gone  and  with  it  the  many  vexing  tribu- 
lations of  scorn,  ridicule  and  abuse  they 
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Don’t  Lose  Your 

Before  disclosing  your  invention  to  any- 
one send  for  blank  form  “Evidence  of 
Conception”  to  be  signed  and  witnessed. 
A sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  applieation  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  “Evidence  of  Con- 
ception” sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a post 
card  will  do. 
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255  OURAY  BLDG., 
WASHINGTON.  D.  C. 
'‘Oriflloators  of  form  Evidence  of  Conception” 


TO  THE  MAN  WITH 
AN  IDEA 

I offer  a comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
164  Owen  Building,  Washinglon,  D.  C. 
2276-8  Woolwortb  Bldg.,  New  York  City 


Before  disclosing  an  invention,  the  inventor  should  write  for 
our  Wank  form  “EVIDENCE  OF  CONCEPTION.”  This  should  be 
sig^ned  and  witnessed  and  if  returned  to  us  together  with  model  or 
sketch  and  description  of  the  invention  we  will  give  our  opinion  as 
to  its  patentable  nature.  Electrical  cases  a specialty. 

Our  illustrated  Guide  Book,  “HOW  TO  OBTAIN  A PATENT,” 

sent  Free  on  request.  Highest  References  Prompt  Attention  Reasonable  Terms 

imimtiiiimmimiiiimiiimiiimmiitiiiiiitmmimiiiiimiiiimiiiiiitmiimitmmmmimii  FREE  COUPON  iniiiiiiiiimiiimmiiiimiiimiiimmiiim::;q"v''iimnimiui<Mi»<>« 

VICTOR  J.  EVANS  & CO.,  Patent  Attorneys 


'niimtiimmiiiiiimiiiiiimtmnmimniiip 


Chicago  Offices: 
1114  Tacoma  Bldg. 


Pittsburgh  Offices:  Philadelphia  Offices: 

514  Empire  Bldg.  135  S.  Broad  St. 

New  York  Offices:  1001  Woolworth  Bldg. 

MAIN  OFFICES:  779  NINTH,  WASHINGTON,  D.  C. 


San  Francisco  Offices: 
Hobart  Bldg. 


Naane- 


Address . 
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CAN  YOU 

think  of  a simple,  practical  Idea 
that  will  fill  one  of  the  many  re* 
quests  we  have  on  file  for  new  inven- 
tions? It  may  mean  a fortune  for  you. 
Thousands  of  things  are  needed  Right 
Now.  Youn  brains  can  help.  Send  to- 
day for  our  great  new  book— “Inven- 
tions and  Trade  Marks,  Their 
Protection  and  Exploitation’" 
and  learn  more  about  making 
money  from  ideas  than  you  ever 
knew  before.  It  tells  many 
things  that  are  wanted, 
too.  ^ pstlsl  will  do- 
ll w frn. 


We  hel{>  oat  ellentSj 
without  charge,  to  get 
the  dollars  out  of  their 
ideas— having  facilities 
none  others  possess. 

Advice  free. 

Don't  delay — gat  the 
booh  at  once. 


AMERICAN 
INDUSTRIES,  INC. 

22S  Patent  Dept., 
WASHINGTON,  D.  C. 


PATENTS 
ADVERTISED 
For  SALE  FREE 
In  INVENTION  And 
MANUFACTURING 
SUPPLEMENT. 

Published  for  the 
man  with  an  idea. 
Send  for  free  sample 
copy.  One  year'ssnb- 
ecrlptlon  50c 


Write  for  “Record 
of  Invention”  con- 
taining forms  estab- 
lishing evidence  of 
conception. 

Send  sketch  and  descrip- 
tion for  report  upon 
patentable  nature  and  in- 
structions. Preliminary 
service  without  charge. 
PROMPT 

PERSONAL  - SERVICE 


PROTECT 
YOUR 
RIGHTS  -I 


REC0RD»mVENTI0N 


JREANEYKELLf 

PATENT  ATTORNEY 

892  SOUTHERN  BLDG. 
WASHINGTON  D.C. 


|paT[NTSOISe| 

3k«BookyBr 

INVENTORS— 

MANUFACTURERS 

Bcok. 

fir 

Inventors  and. 
Manuficturers’ 

SIXTH  EDITION 

L— 

SIXTH  COITION. 

return  mail  FREEj 

Write  UCEY^  LACEY 

Dept  K.  Washin^ton.D.C, 

PATENTS 


Send  sketch  or  model  for  preliminary  examination. 
Booklet  free.,  Hlinhest  references.  Best  results.  Prompt- 
ness assured.  Watson  E.  Ck)leman,  Patent  Lawyer,  624 
F St..  WaBhlngtoD.  B.  C. 


had  to  endure,  in  order  to  succeed  with 
their  inventions. 

Today  the  inventor  is  encouraged,  as- 
sisted and  boosted  along  by  the  people  if 
they  are  assured  that  he  has  ability  and 
is  sincere.  Often  men  with  money  ap- 
propriate finances  to  further  the  success 
of  some  idea  they  learn  to  be  of  value. 

So  in  this  wonderful  country  of  one 
hundred  million  busy  people  there  is 
great  opportunity  for  people  with  new 
ideas  of  improvements,  to  become  suc- 
cessful inventors. 

He  need  not  be  of  a mechanical  turn 
of  mind.  It  may  be  an  invention  in 
fruit,  clothes,  shoes,  painting,  sculpture, 
chemistry  and  beverages.  Or  it  can  be 
an  improvement,  in  machinery,  houses, 
wagons,  bridges,  tents,  kitchen  utensils, 
fixtures,  glass  and  - hundred  of  various 
things  always  needing  improvements. 

© 1921,  by  Jay  G.  Hobson. 
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of  the  man  of  the  house  to  have  the 
cutouts  for  your  flat  located  and  marked 
in  such  a way  that  you  will  know  them 
for  certain,  as  you  do  not  want  to  be  med- 
dling with  some  other  family’s  fuses. 
Then  open  up  the  switch  and  replace 
the  fuses  as  previously  outlined.  Open- 
ing the  switch  shuts  off  lights  for  the 
other  families  whose  circuits  lead  to  that 
cabinet-box  of  course,  but  it  only  takes 
a half  minute  at  most  to  replace  your 
fuses  and  the  power-house  quite  often 
shuts  off  power  for  considerably  longer 
periods.  It  is  a perfectly  safe  way  to 
replace  blown  fuses,  however. 

In  some  large  flat  buildings  the  switch 
is  replaced  by  a fuse  block  with  large 
fuses.  It  then  becomes  necessary  to 
replace  your  blown  fuses  with  others 
while  the  circuit  is  alive.  To  do  this, 
open  the  self-closing  hinged  lid  or  door 
of  the  cabinet-box  and  insert  a thin 
wedge-shaped  piece  of  wood  in  the 
hinged  side  of  the  box  to  hold  the  door 
open.  Then  stand  with  both  feet  on  a 
dry  board  and  use  one  hand  only  for 
replacing  one  fuse  at  a time.  Be  careful 
not  to  touch  any  part  of  the  metal  cabi- 
net-box with  your  hand  or  your  body 
and  replace  one  fuse  at  a time,  then  no 
shock  can  possibly  be  received. 

There  are  several  ways  of  locating 
your  cutout  blocks  which  lead  to  your 
flat.  Your  meter  is  tagged  with  your 
name  and  it  is  frequently  possible  to 
trace  back  from  this  point  to  the  cutout 
blocks.  Another  way  is  to  first  make 
sure  all  switches  in  your  flat  are  off 
except  one.  Then,  let  some  one — your 
wife  for  instance,  stand  before  your 
meter  and  have  her  tell  you  when  the 
meter  stops,  as  you  replace  one  fuse  in 
the  various  circuits.  This  will  locate  only 
one  branch  cutout.  To  locate  the  others 
repeat  this  procedure  for  each  one  of  the 
switches  in  your  flat. 

The  second  way  previously  mentioned: 
namely,  testing  out  each  circuit  in  the 
cabinet-box  to  determine  the  blown  fuse 
is  nearly  always  preferred  by  the  elec- 
trician or  others  familiar  with  electricity. 
Referring  to  Fig.  7,  a test  lamp  is  made 
by  connecting  two  wires  to  an  ordinary 
lamp  socket.  Use  a heavy  enough  wire 
so  that  it  will  retain  its  shape  well  and 
bend  it  as  shown  in  figure  7.  Then, 
with  one  hand  you  can  rapidly  place  the 
test  lamp  across  the  terminals  of  each 
cutout  in  turn.  As  long  as  the  test  lamp 
lights  lip  the  fuses  are  good,  but  when  a 
cutout  is  reached  where  the  lamp  fails 
to  light  it  shows  that  one  or  possibly  both 
fuses  are  blown  for  that  cutout. 
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SEND  SKETCH  AND  DESCRIP- 
- , TION  for  report  on  patentable  nature, 

and  instructions.  Preliminary  advice  without 
charge.  Full,  prompt  report  in  strict  confi- 
dence. Reasonable  terms,  reliable  service  by  i 
Registered  FatentAttorneys.  WRITE  TODAY 


Clarence  A.  O’Brien  8c. Cd.. 

. y PAT^N.T  L-AW  YERS^ 

, /-  Ip23  . 


ATENTSi 


P 

bH  If  you  hare  an  Invention  and  desire  to  secure  a 
HI  patent,  send  for  our  Free  Guide  Book,  HOW  TO 
■ GET  YOUR  PATENT.  Tells  our  Terms.  Metbods, 
fto.  Send  model  or  sketch  and  description  for  our  opinion 
of  Its  patentable  nature. 

RANDOLPH  & CO. 

Dept.  172  Washington,  D.  C.' 


WILLIAM  C.  LINTON 

Consulting  Engineer  and  Patent  Attorney 

“Inventor’s  Adviser”  Mailed' free  on 
request.  Gives  full  information  as  to 
Patents,  Trade  Marks  and  Their  Cost 

OFFICES 

364  University  St.,  331  National  Union  Bldg., 
Montreal,  Canada.  Washington,  D.C. 


Write  for  free 

INVENTOR^S  RECORD  form 
for  establishing  the  date  of  your 
"Tnyention.  and  INVENTOR'S  BULLETIN 
Confidential  Service 

WM.  H.  MULLIGAN,  PATENT  LAWYER 
110  Woodward  Bldg.  Washington.  D.  C. 


PATENTS 


C.  L.  PARKER 

Formerly  Member  Ex- 
amining Corps.  U.  8. 

Patent  Office. 
PATENT  LAWYER 
McGill  Bldg. 
Washington,  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook  for  Inventors,  “Protcotlng,  Exploiting 
and  Soiling  Inventions,”  sent  upon  request. 


Hand  Books  on  Patents,  Trade  Marks,  etc.,  sent 
free.  Our  74  years  of  experience,  efficient  service, 
and  fair  dealing,  assure  fullest  value  and  protec- 
tion to  the  applicant.  The  Scientific  American 
should  be  read  by  all  Inventors. 

MUNN  & CO.,  618  Woolworth  Bldg.,  N.  Y. 
Tower  Bldg,  Chicago,  111.  625  P St,  Washington, D.C. 
Hobart  Bldg.,  582  Market  St.,  San  Francisco,  Cal, 


PATENTS 


Thirty-five  years 
experience.  Send 
model  or  sketch 
for  opinion  as  to  patentability.  Free 
“Inventors’  Guide.”  Highest  references 
and  personal  attention  assure  best  results. 

FRANKLIN  H.  HOUGH 
520  Washington  Loan  & Trust  Bldg. 

Washington,  D.  C. 


Contains  valuable  information  and  advice  to 
inventors  on  securing  Patents.  Send  model 
or  sketch  of  your  invention  for  Free  Opinion 
of  its  patentable  nature.  Prompt  service. 
'20  years  experience.  Write  today. 
TALBERT&  TALBERT  4287  TALBERT  BLDC., Washington, D.C 


ARE  YOU  BASHFUL,  TIMID 

I Self  Conscious,  Embarrassed  in  Company.  Let  us  tell  [" 
you  how  you  can  overcome  these  troubles  and  acquire  I 
Poise,  confidence,  assurance  and  a magnetic  personal- 
ity. Address  The  Veritas  Science  Institute,  1400  | 
Broadway,  New  York,  Desk  15. 
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POWER  TUBES 


RADIOTRONS 
FOR  POWER  WORK 
ARE  HERE 


MODEL  U.  V.  202 
5 watt 
Price  $8.00 
Filament  V.—7J^  volts 
Filament  current — 2.35  amps. 
Plate  V.  350  volts 


MODEL  U.  V.  203 
50  watt 
Price  $30.00 
10  volts 
amperes 
1000  volts 


U.  V.-202 
RATED  AT  5 WATTS 
PRICE  $8.00 


MODEL  U.  V.  204 
250  watt 
Price  $110.00 
12  volts 
15  amperes 
2000  volts 


Deliveries  Begin  March  10th 

These  Radiotrons  are  new  types  of  Vacuum  Tubes  of 
improved  operating  characteristics,  especially  designed  to 
provide  long  operating  life. 

A complete  line  of  Radiotrons  for  radio  detection,  ampli- 
fication and  other  power  work  are  now  available. 

See  your  nearest  dealer  for  full  information 


The  Radio  Corporation’s  tubes  are  covered  by  patents  dated  November  7th,  1905,  January 
15th,  1907,  and  February  18th,  1908,  as  well  as  by  other  patents  issued  and  pending.  Tubes 
licensed  for  amateur  and  experimental  use  only.  Any  other  use  will  constitute  an  infringement. 


Address  all  orders  and  inquiries  to 
SALES  DIVISION,  COMMERCIAL  DEPARTMENT 

RADIO  CORPORATION  OF  AMERICA 

233  BROADWAY 

NEW  YORK  CITY 
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MODEL  STEAM  LOCOMOTIVE 


As  illustration,  with  brazed  water  tube  copper 
boiler  guaranteed  to  twice  working  pressure; 
steel  ir antes;  cast  iron  wheels  on  steel  axles; 
high  efficiency  gunmetal  cylinders;  slip  eccen- 
trics for  reversing. 

Total  length  3 feet.  Gauge  21^ 
inches.  Ready  to  run.  $250. 


Full  set  of  machined  parts  with  finished  boiler,  $110. 

{Requiring  the  use  of  hand  tools  only.) 

FREDERICK  DEY,  Grand  Ave.,  Englewood,  N.  J. 


D-L^*  INDUCTANCE  COILS  PRICE 

Order  Now.  Best  Coils  Given  Out  First.  All  Are  Good. 
Some  Slightly  Shop  Worn. 

They  are  unmounted,  and  cover  the  wave  lengths,  as  follows: 

Wave-Length 

D-L-25,  130-375  83c 

D-L-35,  180-515  85c 

D-L-50,  210-730  88c 

D-L-75,  330-1030  93c 

D-L-100,  45J-14G0  98c 

D-L-150,  660-2230  ^ $1.05 

D-L-200,  930-2850  1.10 

D-L-250,  1300-4000  1.15 

D-L-.300.  1550-4800  1.23 

D-L-400,  2350-6300  1.30 

D-L-500,  3000-8500  1.38 

D-L-600,  4000-12000 1.53 

D-L-750,  .5000-15000 1.65 

D-L-1000,  6200-19000 1.88 

D-L-12.50,  7000-21000 1.93 

D-L-1.500, 1200-25000 2.05 

AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  CO. 
235  Fulton  Street  New  York,  N.  Y. 
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the  principles  of  radio  communication 
and  which  have  been  apt  to  surround 
the  whole  matter  with  an  air  of  mystery, 
most  people  believe  that  the  principles 
underlying  wireless  transmission  are  not 
very  well  known.  On  the  contrary, 
radio  communication  is  a natural  effect 
following  well-known  causes. 

The  Transmission  of  Music  by  Radio 
Music  can  be  transmitted  by  wireless 
in  the  same  manner  as  speech  or  code 
signals.  As  an  incidental  result  of  re- 
search work  on  radio  telephony  at  the 
Bureau  of  Standards,  it  has  been  shown 
that  music  can  be  transmitted  by  radio 
without  loss  of  quality.  The  possibilities 
in  this  direction  are  great  and  very  in- 
teresting. By  this  means  a concert  given 
in  one  place  may  be  available  to  those 
living  at  a distance.  One  way  of  trans- 
mitting music  has  been  to  place  a phono- 
graph so  that  the  sound  from  it  will  pass 
into  the  radio  transmitter.  The  Bureau 
of  Standards  has  made  an  interesting 
improvement  upon  this  method,  which 
consists  of  substituting  the  carbon 
microphone,  which  is  the  mouthpiece  of 
an  ordinary  telephone,  for  the  vibrating 
diaphragm  ordinarily  used  on  the  phono- 
graph. As  a result,  the  phonograph 
sound  record  produces  direct  variations 
of  electric  current  in  the  telephone  ap- 
paratus instead  of  producing  sound;  thus 
while  no  sound  is  heard  where  the 
phonograph  record  is  being  played,  the 
music  is  easily  heard  by  those  at  the  dis- 
tant receiving  stations. 


Never  in  the  History  of  Radio  Were  These  Prices  Approached 


Improved  Navy  Type  Receiving  Transformer 
again  reduced  from  $27.50  to  the  startling 
price  of 


$16.95 


Improved  Arlington  Receiving  Transformer 
again  reduced  from  $15.00  to  the  startling 
price  of 


$7.75 


Substantial  reductions  on  many  other  radio  instruments  in  our  catalog  No.  14. 
Circular  with  reduced  prices  and  a large  number  of  new  instruments  mailed  on  request. 


Mail  12c 

otherwise) . 


in  stamps  or 
coin  {not  sent 


ANYTH'ITi 

^tipELEGTSiCAtM 

;;  SeUiPnly  Goods^’of  Recp^ize^  Quality 
K and  Merit  , and  at  Pric^thaijA'' 

,'\^TOLEDO,  OHIO,ly.  S.^A.'  , ^ ' 

. i.'^i  qOPfflWMfwiMTHt  V*M.#,PUCK,Cot-.  ij'*  ; 


“The  Greatest  Radio  Catalog  in  the  World” 

The  Universal  Verdict  of  Tens  of  Thousands  of  Radio  Amateurs. 

Duck’s  No.  15  Big  225  Page  Wireless  Catalog  Just  Out. 

A Veritable  Treasure  House  of  Everything  Worth  While  and  Dependable  in  Radio. 
The  largest,  most  comprehensive,  artistic  and  educational  wireless  catalog  pub- 
lished. The  Beacon  Light  to  guide  you  right  in  the  selection  of  your  radio  purchases, 
and  at  prices  that  will  command  your  attention.  Every  instrument  guaranteed  with 
privilege  of  return  if  not  satisfied. 


. OTHER  SUBSTANTIAL  REDUCTIONS 
ON  ITEMS  IN  CATALOG  NO.  14 


No.  R40  Receiving  Set.. 
No.  R41  Receiving  Set.  . 
No.  R4ia  Receiving  Set. 


. $22.50 
. 38.50 
. 28.50 


THORDARSON  TRANSFORMERS 

I K.  W.  Type  R $40.00 

28.00 
22.00 

30.00 

20.00 

15.00 

25.00 
.03 
.60 

2.75 
2.75 


K.  W.  Type  R. 

K K.  W.  Type  R 

I K.  W.  Type  RS 

'A  K.  W.  Type  RS 

K K.  W.  Type  RS 

No.  A1792  Thord.  Condenser 

Nos.  50-51,  52  Switch  Contacts,  each.. . 

No.  1023  Mica  Condenser 

No.  B670  Det 

No.  A862  Det ■ 

No.  A1915  Det 1.50 

No.  A367  Murdock  Condenser 4.50 

No.  A1002  Receiving  Set 9.75 

No.  A1916  Condenser 1.65 

No.  61X08A  Tuning  Coil 2.95 


No.  61x10  Tuning  Coil $4.95 

No.  14  Aluminum  Wire  per  lb 90 

All  Binding  Posts  Reduced 33H% 

ONLY  A FEW  OF  THE  MANY  NEW 
RADIO  INSTRUMENTS  IN 
CATALOG  NO.  is 

Type  C-300  Cunningham  Bulb 

Type  C-301  “ “ •'  

“UV”  200  Radiotron  Bulb 

“UV”  201  “ “ 

Type  C-302  s-Watt  Cunningham  Power 

Tube 

Type  "UV”-202  5-Watt  Radiotron  Power 

Tube 

Type  C-303  50-Watt  Cunningham  Power 

Tube , . . . 

No.  A200  Control  Panel 1 . . . 

A complete  line  of  new  detector  regener- 
ative and  amplifying  sets 

Connecticut  Variable  Condenser 

Turney  Spider-Web  Unit 

All  the  new  Murdock  Panel  Type  Vari 

able  Condensers 

Burgess  “B”  Batteries. 


$5.00 

6.50 

5.00 
6.50 

8.00 


30.00 

7.50 


6.50 

6.00 


Send  12^  for  Our  Big  Catalog  Today 


THE  WILLIAM  B.  DUCK  COMPANY,  230-232  Superior  Street,  TOLEDO,  OHIO 
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was  this  device  useful  as  an  aid  to  navi- 
gation, for  example  during  fog,  but  it 
automatically  served  its  main  purpose  of 
assisting  in  running  down  the  submarines 
which  then  infested  the  main  lines  of 
marine  traffic.  As  soon  as  a submarine 
sent  a radio  message,  its  direction  from 
one  or  more  destroyers  was  obtained  and 
the  necessary  measures  taken. 

Extreme  secrecy  was  preserved  during 
this  training  work,  even  the  class  rooms 
being  provided  with  double  doors,  lest  un- 
authorized persons  should  catch  a glimpse 
of  the  special  apparatus  then  employed. 
In  this  case,  as  in  others,  the  unusual 
equipment,  facilities,  and  willing  personnel 
of  the  City  College  enabled  it  to  be  of  real 
service  to  the  country. 

Radio  signals  from  the  great  transmit- 
ting stations  in  France,  Germany  and  Eng- 
land were  received  on  the  special  long 
distance  receivers  in  one  of  the  Labora- 
tories and  the  latest  methods  of  recording 
these  in  permanent  form  when  necessary, 
were  also  made  clear. 

Another  unusual  demonstration  con- 
sisted in  showing  the  way  in  which  the 
new  tubes  can  be  used  to  amplify  signals. 
On  another  receiving  set  equipt  with  such 
amplifiers  of  special  construction,  wireless 
signals  of  deafening  loudness  were  ob- 
tained. Messages  from  ships  many  hun- 
dreds of  miles  at  sea  rang  out  with  sur- 
prising clearness. 

I Pi^^cticaS  Clhiemical  | 

I BY  PROF.  FLOYD  L.  DARROW 

I {Continued  from  page  1308)  | 
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Flame  Test  for  Potassium:  If  possible 

obtain  a few  grams  of  chemically  pure 
potassium  chlorid  or  some  other  potas- 
sium salt  and  dissolve  in  50  c.c.  of  dis- 
tilled water.  Preserve  this  free  from  con- 
tamination in  a glass  stoppered  bottle. 
Into  this  solution  dip  a cleaned  platinum 
wire  and  as  before  place  in  the  flame  of 
the  Bunsen  burner.  If  the  salt  is  pure  a 
lavender  to  violet  color  will  appear  for  a 
few  moments  and  then  disappear.  Now 
observe  this  flame  thru  the  cobalt-blue 
glass  and  note  that  the  color  is  not  cut  off. 

Testing  for  Potassium  in  the  Presence 
of  Sodium:  Prepare  a mixture  of  solu- 

tions of  sodium  and  potassium  salts  and 
make  the  flame  test.  You  will  observe 
that  the  yellow  sodium  color  completely 
masks  the  delicate  violet  of  the  potassium 
and  did  you  not  know  that  the  latter  ele- 
ment were  present  you  would  be  totally 
unable  to  detect  it  by  direct  vision. 

Now  observe  the  color  of  the  flame  col- 
ored by  the  mixture  thru  the  cobalt-blue 
glass.  The  yellow  sodium  color  is  thus 
cut  off  and  the  violet  of  the  potassium 
permitted  to  pass.  In  this  way  we  may 
test  for  potassium  in  the  presence  of 
sodium. 

Other  Flame  Tests:  Prepare  solutions 

of  lithium,  strontium,  calcium  and 
barium  salts  and  make  separate  flame 
tests  for  each  one,  being  careful  to  clean 
the  wire  after  making  each  test.  You  will 
find  that  lithium  gives  a beautiful  carmine 
red,  strontium  a bright  red,  calcium  or- 
ange to  brick  red  and  barium  green. 

Such  tests  as  the  foregoing  are  made  in 
the  preliminary  examination  of  unknown 
substances  and  as  confirmatory  tests  for 
substances  found  in  the  regular  course  of 
qualitative  analysis. 


Drive  Out 

Aches,  Pains 


i4s  Well  as  the  Cause  of  Sickness 

Apply  thousands  of  volts 
of  painless,  harmless,  high 
frequency  electricity  with- 
out the  slightest  shock  or 
unpleasant  feeling,  just 
an  exhilaration  of  well-being. 
Aches,  pains,  soreness,  tired 
feeling,  sub-normal  conditions 
depart  and  the  natural  joy  of 
good  health  is  restored.  You 
may  now  do  this  at  home  with  a 


The 
Vibrant 
Health- pro- 
moting forces 
High  Frequency 
electricity,  the  Violet 
Ray  has  accomplished 
truly  wonderful  results 
for  others.  Learn  what 
it  can  do  for  vou. 


VIOLET  RAY  HIGH  FREQUENCY 
Generator 


Transforms  the  current  from  your  light  socket  into  this 
wonderfully  effective  form  of  electricity;  penetrates  deep, 
saturates  entire  body;  increasing  circulation,  adding  oxygen 
to  the  blood,  promoting  elimination  of  waste  products.  The 
local  pain  or  ache  or  ailing  tissues  are  directly  stimulated 
while  the  cause  is  attacked  and  the  whole  system  toned  and 
benefited.  It’s  a fundamental  treatment  working  to  re- 
establish normal  healthy  conditions.  That’s  why  it  is  used 
and  recommended  for  such  a long  list  of  human  ills.  Get  full 
particulars. 

Liberal  Trial  Plan 

You  can  determine  by  actual  use  at  home  what  benefits  you 
will  derive  from  a Renulife  Violet  Ray.  Send  for  our  book 
giving  full  information  on  the  use  and  success  of  the  Violet 
Ray.  Then  decide  which  model  you  want  to  try. 

You  know  that  by  getting  the  circulation  of  pure  blood — 
alive  with  germ-fighting  white  corpuscles — -flowing  through 
an  organ  or  tissues — ^that  are  stagnant  or  starved — you  have 
started  a common  sense  treatment  in  the  right  direction. 
That’s  what  the  Renulife  does.  Learn  all  about  it.  Send 
for  full  information  contained  in  our  book. 


Statement  of  User 

“I  had  a stroke  of  paraly- 
sis two  years  ago  and 
spent  thousands  of  dol- 
lars seeking  a cure  but 
without  results.  In  fact 
I have  derived  more  bene- 
fit from  your  Violet  Rays 
in  three  weeks  than 
other  treatments  com- 
bined. I feel  almost  cer- 
tain of  a complete  cure. 
My  arm  and  hand  are  as 
good  as  ever  and  I can 
walk  comfortably  and 
without  a cane.  I am 
feeling  fine  in  every  way. 
I cannot  express  sufficient 
thanks  to  you  for  my 
wonderful  improve- 
ment.” 

A/orfi.— Thousands  of 

people,  with  all  manner 
of  ailments,  have  told  us 
of  the  benefits,  obtained 
from  Renulife  self-treat- 
ments. If  you  are  in 
ill-health,  learn  what  re- 
lief you  may  expect  from 
this  modem,  scientific 
and  simple  means. 


City. 


State. 


RENULIFE  ELECTRIC  CO. 

1204  Marquette  Bldg.,  Detroit,  Mich. 

Netting  Bldg.,  Windsor,  Canada 


VIOLET  RAY  BOOK 
TELLS  how  the  Vio- 
let Ray  is  used  for 
more  than  100  dif- 
ferent ailments. 

It  is  a mar- 
velous story, 
intensely 
interest- 
ing. 


Renulife 
Electric  Co. 
1204  Marquetla 
Bldg., 

Detroit,  Mich. 

Please  send  me. 
without  obligation,  a 
copy  of  your 

RENULIFE  BOOK 

Health 

via 

Violet  Ray. 


SALE  DISTRIBUTORS 

If  you  can  handle  an  exclusive 
territory  in  a big  way,  write  for 
attractive  proposition. 


Name 


Street 
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Talk  30  Miles  by  ‘‘Radiophone 

with  this  New  Midget  Transmitter 


(Type  O T-3) 


TV/rOST  perfect  radio  telephone  of  its  size 
ever  made;  complete  in  every  respect. 
Tests  show  30  mile  range.  Works  on  any 
source  of  direct  or  alternating  current.  Tuning 
by  tapped  switches.  One  G-volt  storage  bat- 
tery required;  for  filament,  microphone  and 
“B”  Battery.  Receptifier  or  Motor  Generator 
Supply  may  be  used.  Set  mounted  on  two 
separate  Bakelite  panels,  each  x9  in., 
clamped  together  as  shown.  Prices  listed  are 
without  tubes,  microphone  or  power  supply. 
Get  details  of  this  latest  development  at  once. 
Order  now ,[ thru  your  dealer  or  direct. 

* “Radiophone” 

Name  Copyrighted 

Deforest  Radio 
Telephone  &Telegraph  Co. 


Aerial  Oscillating  Circuit  Power  Tuloe  Panel.  Con- 

Panel.  Contains  all  Con-  tains  ammeter  and 

trols  and  transfer  tey  filament  rheostat.  Price 
sioitch.  This  Panel  is  this  Panels  S45.00. 

$55.00. 


Inventors  and  Manufacturers  of 
High  Grade  Radio  Apparatus. 

1399  Sedgwick  Ave,  New  York  City 


(GHEGAN  PATENT) 


Bunnell 


INSTRUMENTS 
Always  Reliable 

JOVE  DETECTOR 

Handiest,  Handsomest,  Best 
Sample  by  Mail  — $2.00 
Tested  Galena  Crystal — 25c 

Distributors  of  Standard  Electric  Novelty 
Company  Type  B “Cyclone”  Audion  Batteries. 
Also  De  Forest,  and  all  other  makes  of  High 
Class  Wireless  Apparatus. 

Send  stamp  for  new  edition  42E  Catalog. 

J.  H.  BUNNELL  & CO.,  32  Park  Place,  New  York 


THERE'S  HOHEYMtTi*' 

iS^^LEARN  TELEGRAPHY^^, 

TZ_^::rtiMORSE  AND  wiRELESs^n::^.-; 


TEAOH  YOURSEUP 


In  half  the  usual  time,  at  trifling  cost,  with  the 
■wonderful  Automatic  Transmitter.  THE  OMNIGRAPH, 
.Sends  unlimited  Morse  or  Continental  messages,  at 
'any  speed,  just  as  an  expert  operator  would. 

AdQpied  by  U.  S.  Gov'ti  4 ttylaa,  CataltGoa  fraai 

OfVINIGRAPH  lyiFG.  CO. 

26  L CortlandS  St.  New  York 


Blackheads — Acne  Eruptions 


Now  Are  Easily  Removed  at  Home  at  a Small  Cost! 

Banish  those  unsightly  blemishes  easily  and  quickly  by  using  ••CLEAR-TONE” — a simple  home 
treatment  that  has  cured  chronic  cases_  of  long  years  standing.  Use  like  toilet  water.  Leaves  the 
skin  clear,  smooth  and  without  a blemish.  Has  made  many  friends  with  both  men  and  women. 
Elegant  for  men  after  shaving.  If  you  have  Pimples,  Blackheads,  Acne  Eruptions  on  the  face  or 
body.  Enlarged  Pores,  Oflv  or  Shin^f  Skin — never  mind  how  bad— "CLEAR  TONE"  has  cured  the 
worst  cases  1 ever  saw.  FREE  -simply  send  name  today  tor  FREE  Booklet,  “A  CLEAR-TONE  SKIN,” 
telling  how  I cured  myself  after  being  afflicted  for  16  years.  And  1 know  every  embarrassment  one  has 
to  endure  with  a bad  complexion.  $1,000.00  Cold  Cash  says  1 can  clear  yoor  skin  ol  the  above  blemishes. 
E.  S.  GIVENS  168  Chemical  Building  KANSAS  CITY,  MO. 
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Spectroscopic  Analysis:  The  spectro- 

scope is  one  of  the  most  wonderful  in- 
struments at  the  disposal  of  the  trained 
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Apparatus  Used  in  Making  a Flame  Test. 

chemist.  It  places  between  the  eye  of  the 
observer  and  the  flame  being  examined  an 
optical  device  that  increases  to  a marvel- 
ous degree  his  ability  to  detect  the  pres- 
ence of  minute  quantities  of  unknown 
substances.  By  its  aid  he  is  able  to  de- 
termine the  chemical  composition  and 
physical  state  of  the  infinitely  distant  stars 
and  nebulae.  Every  element  in  the  state 
of  incandescent  vapor  will  give  by  means 
of  the  spectroscope  a characteristic  bright- 
line  spectrum,  i.e.,  a dark  background 
crost  at  right  angles  by  a series  of  bright 
lines  separated  by  intervening  dark  spaces. 
By  the  color  of  these  lines  and  their  posi- 
tion in  the  spectrum  the  presence  of  an 
element  is  known  with  absolute  certainty. 

An  accompanying  photograph  shows  the 
spectroscope  in  use.  For  home  laboratory 
work  a small  direct  vision  spectroscope 
may  be  had  at  a very  moderate  outlay. 

Borax  Bead  Tests:  Another  series  of 

tests  of  great  value  to  the  chemist  are  the 
so-called  borax  bead  tests.  Borax  is  a 
flux,  i.e.,  it  is  able  to  dissolve  metallic 
oxides  and  many  of  these  oxides  give  to 
the  bead  characteristic  colors. 

Make  a small  loop  on  the  end  of  your 
platinum  wire  as  shown  in  Figure  2.  Heat 
the  wire  in  the  oxidizing  flame  of  the 
Bunsen  burner  and  quickly  thrust  it  into 
some  borax  powder.  The  powder  will 
cling  to  the  hot  wire.  Then  place  the  wire 
again  in  the  flame  and  the  borax  will  melt 
into  a clear  glassy  bead  which  by  a repe- 
tition of  the  process  may  be  made  to  fill 
the  entire  loop. 

While  the  bead  is  still  hot  touch  it  very 
lightly  to  a small  crystal  of  some  cobalt 
salt  such  as  cobalt  nitrat.  Upon  reheating 
in  the  flames  the  borax  will  completely 
dissolve  the  cobalt  compound  and  become 


/yy  . J 

Fig.  3.  Heating  a Compound  on  a Stick  of 
Charcoal  by  Means  of  the  Blowpipe. 
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a deep  blue  in  color.  Therefore  should 
this  test  be  made  on  an  unknown  sub- 
stance and  a blue  color  result,  the  pres- 
ence of  COBALT  would  be  proved. 

Because  cobalt  gives  a blue  color  when 
fused  with  vitreous  substances,  it  is  used 
to  color  glass. 

To  remove  the  bead  thrust  it  into  cold 
water  while  still  hot  and  it  may  easily  be 
removed  with  the  fingers.  Then  prepare 
a fresh  bead  and  if  it  is  still  colored 
remove  it  and  repeat  until  one  that  is 
colorless  is  obtained.  In  the  same  manner 
as  cobalt  was  tested  make  tests  for  com- 
pounds of  manganese,  chromium  and  iron. 
After  each  test  make  a fresh  bead.  Each 
metal  will  give  a characteristic  color  but 
in  the  case  of  manganese  only  a very 
minute  particle  should  be  used,  or  the  re- 
sulting color  will  appear  to  be  black.  Iron 
will  give  a light  yellow  in  the  oxidizing 
flame  and  a green  in  the  reducing  flame 
when  allowed  to  cool,  but  the  color  will 
be  brownish  red  while  hot.  Chromium 
gives  green  both  hot  and  cold  and  man- 
ganese a wine  red  if  heated  in  the  oxidiz- 
ing flame.  Copper  compounds  give  a green 
color  while  hot  and  a blue  when  cold. 
Nickel  and  bismuth  compounds  may  also 
be  tested  with  the  borax  bead.  When 
heated  in  the  oxidizing  flame,  nickel  gives 
a violet  color  if  hot  and  a reddish  brown 
if  cold.  Bismuth  is  yellowish  brown  when 
hot  and  light  yellow  when  cold. 

Cobalt  Nitrat  Tests:  Obtain  a small 

rectangular  piece  of  willow  charcoal  and 
a brass  blowpipe.  Also  prepare  a solution 
of  cobalt  nitrat  carrying  a stopper  fitted 
with  a medicine  dropper. 

At  one  end  of  the  charcoal  stick  hollow 
out  a small  cavity  and  place  in  it  a little 
of  some  zinc  compound.  Moisten  it  with 
a drop  of  water.  Then,  having  adjusted 
the  Bunsen  burner  flame  to  rather  small 
dimensions,  hold  the  stick  of  charcoal  in 
the  left  hand  and  direct  the  flame  of  the 
blowpipe  upon  the  zinc  compound.  You 
will  observe  that  the  zinc  residue  becomes 
yellow  when  hot  and  white  when  cold. 
Now  moisten  the  residue  with  a drop  of 
cobalt  nitrat  solution  and  reheat  with  the 
blowpipe.  This  time  you  will  obtain  a 
green  color.  See  Figure  3. 

Clean  out  the  cavity  in  the  charcoal 
stick  and  repeat  the  test  using  some  alumi- 
num compound  as  alum.  After  adding 
the  cobalt  nitrat  and  reheating  you  will 
obtain  a blue  color. 

With  magnesium  compounds,  as  Epsom 
salts,  a delicate  rose  color  appears. 

Heating  on  Charcoal  with  Sodium  Car- 
bonat:  Using  the  charcoal  stick  and 

blowpipe  as  before,  heat  a mixture  of  dry 
sodium  carbonat  and  some  copper  com- 
pound. A metallic  globule  without  any 
incrustration  about  the  edges  of  the  cav- 
ity will  result. 

A silver  compound  similarly  heated 
will  also  give  a metallic  globule  without 
incrustration. 

Compounds  of  lead  and  tin  heated  with 
sodium  carbonate  yield  incrustrations  ac- 
companied by  malleable  beads  of  shining 
metal,  while  antimony  and  bismuth  give 
brittle  beads. 

Iron,  cobalt  and  nickel  will  give  mag- 
netic particles  that  will  be  attracted  by  a 
magnet. 

If  you  obtain  from  some  unknown  com- 
pound after  heating  with  sodium  carbonat 
a mass  which,  when  moistened  on  a silver 
coin,  stains  it  brown  or  black,  sulfur 
compounds  are  present. 

Marsh’s  Test  for  Arsenic:  A some- 

what famous  test  for  arsenic,  and  one 
which  has  been  used  in  many  cases  of 
arsenic  poisoning,  is  carried  out  as  fol- 
lows : 

First  let  me  say  that  the  gas,  arsine, 
which  is  generated  in  this  test  is  exceed- 
(jCordinued  on  page  1354) 
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Richmond  turned  oufi^ 


When  America’s  first  electric  trolley 
cars  were  run  in  the  streets  of  Rich- 
mond, Va.,  in  1887,  the  whole  city 
turned  out  to  watch  them. 


WurUtter  Co 


yrOTJ  may  have  any  instrument  with  complete  musical 
A outht,  for  a week's  free  trial  at  home.  No  obliga* 
tion.  Return  it  at  our  expense  after  trial  if  you  wish. 
Outfit  includes  velvet  lined  case,  self  instructor,  mnaie 
and  all  accessories  at  factory  cost.  A tremendous  savingr* 

Convenient  Monthly  Payments 

A few  cents  a day  will  pay  for  instrument  and  outfit 
if  you  decide  to  keep  it.  Wurlitzer  instruments  are 
known  all  over  the  world  for  artistic  quality. 

Send  Coupon  for  Beautiful  New  Catalog 

Every  Instrument  known  illustrated  with  price,  easy 
terms  and  free  trial  blank.  Catalog:  absolutely  free. 
No  oblieration.  Send  this  coupon  now. 


The  Rudolph  Wurlitzer  Co.,  Dept.  1251 
U7  E. 4th St.,  Cincinnati.  O.— 329  S. Wabash  Ave.,  Obicaso 
120  W.  42nd  St..  New  York.  N.  Y. 

Send  meteor  new  catalog  illnstrated  in  color  with  fall  de* 
tails  of  Wnrlitzer  Complete  Outfits  and  free  trial  and  easy 
payment  offer. 
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Even  then,  when  electric  cars  were  the  newest 
sensation,  machinists  had  already  learned  that 
the  name  of  Starrett  on  a tool  meant  unfailing 
accuracy  and  long  service. 


The  highly-skilled  mechanics  who  build  the 
electrical  machinery  of  today  know  tjiat  they 
can  depend  upon  Starrett  Tools — on  the  Stan 
rett  standard  of  precision  that  never  varies. 


2100  fine  tools — with  forty  years  of  “know- 
ing how"  behind  them — are  described  in  the 
Starrett  Catalog  No.  22  “L  E“  Write  for  a 
copy.  It’s  free. 

THE  L.  S.  STARRETT  COMPANY 

Til  h'lrIJ'i  Cilillit  Tillmchil 
Mtniflimiil  if  Heti  Saivi  Uitxttflci 
ATHOL.  MASS. 
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CONTINENTAL 

(fill  all  your  radio  needs  — whereoer 
you  lice — from  their  wonderfully 
complete  stocks,  by  mail,  with 

ACCURACY  : SPEED  : COURTESY 

Order  direct  from  this  ad.  Send  your 
remittance,  preferably  by  check,  or  P.  0. 
Money  Order.  Your  goods  will  be 
shipped  the  day  we  receive  the  order 
PARAGON  R. A. TEN 

Regenerative  Short  Wave  Receiving  Sets.  “The 
weaker  the  Signal,  the  stronger  the  Amplihcation.’ 
Price.  Eighty. hve  Dollars. 

TELEPHONES 

No.  55  Murdocks  2000  ohms $4.50 

No.  55  Murdocks  3000  ohms 5.50 

Braudes  “Superior”  2000  ohms 8.00 

Braudes  “Trans-Atlantic”  2800  ohms 12.00 

Braudes  “Navy  Type”  3200  ohms 14.00 

Baldwins  Type  C Navy  Standard 16.50 

Baldwins  Type  E Superior-Sensitive 20.00 

Century  2200  ohms.  (Oovt.  Standard) 12.50 

Century  3200  ohms.  (Govt.  Standard) 14.00 

Brown  4000  ohm  imported  super-sensitive  double 

armature 20.00 

TRANSFORMERS  (Acme  new  type) 

Acme  250  Watt,  mounted 16.00 

Acme  250  Watt,  unmounted 13.00 

Acme  500  Watt,  mounted 22.00 

Acme  500  Watt,  unmounted 18.00 

Acme  1000  Watt,  mounted 33.00 

Acme  1000  Watt,  unmounted 28.00 

VACUUM  TUBE  SOCKETS 

No.  R-300  DeForest 1.50 

No.  M-300  Marconi 1.50 

No.  55  Murdock 1.00 

No.  156  Gen.  Radio 1.75 

No.  R-400  Inverted  Type 2.40 

VACUUM  TUBES 

Radiotron  U.  V.  202  5 watt  transmitting  tube . . 8.00 

Radiotron  U.  V.  200  Detector  tube 5.00 

Radiotron  U.  V.  Amplifying  tube 6.50 

Electron  relay 6.00 

Moorhead  Amplifier 7.00 

Moorhead  extra  hard  Tubes 7.50 

Audiotron 6.00 

ROTAY  SPARK  GAPS 

Bell  Gaps  in  stock . 55.00 

Benwood  Gaps 30.00 

Benwood  Gaps  (Bakelite  Case) 27.50 

Large  Murdock  Gap 30.00 

Grebe  Synchronous  Gap 140.00 

LINE  PROTECTORS 

No.  379  Murdock  line  protector 9.00 

No.  AM888  Dubliher  line  protector 4.00 

No.  CD888  Dubliher  fine  protector 6.00 

TUNGAR  RECTIFIERS 

Two  Ampere  Tungar  complete 18.00 

Five  Ampere  Tungar  complete 28.00 

Two  Ampere  Extra  Lamp 4.00 

Our  112-page  catalogue,  containing 
tables  for  quickly  figuring  all  radio 
calculations,  the  conventional  signals  and 
abbreviations,  etc.,  mailed  anywhere  in 
the  world  for  25  cents. 

CONTINENTAL 

RADIO  & ELECTRIC  CORP. 

J.  DiBlasi,  Sec.  J.  Stantley,  Treas. 

Dept.  A13  6 Warren  St.  New  York 


SKINDERVIKEN 
TRANSMITTER  BUTTON 

. Made  in  several  types  for 
use  wherever  a transmitter  is 
wanted.  Send  for 
instructions  and 
__  HteratureNo.lOOO, 

Mechanical  Stethoscope 
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{Continued  from  page  1281) 


4 PRICE  $7.50 

Improved  type  for  detecting  knocks  in  all 
running  machinery.  Test  your  automobile 
motor.  Descriptive  literature  sent  on  re- 
quest, without  obligation. 

GENERAL  SOUND  TRANSMISSION  CORP. 
Room  507  2 Rector  Street  New  York 


1 1 TEACH  BY  MAIL 

WRITE  FOR  MY  FREE  BOOK 
‘‘ilow  (o  Bt'romo  a Good  renman^* 
' and  beautiful  Gpecimens  Your 
name  elopantly  written  on  a card  if  yon  enclose  Btamp.  Write 
for  it  today.  F.  W.  TAItlltLYN,  424  Aleyer  KtinKas  City,  Uo« 


Fig.  4 shows  how  the  lift  is  made.  One 
of  the  committee  stands  behind  the  subject 
and  places  the  index  finger  of  each  hand 
under  her  arms.  One  man  is  placed  on 
either  side  of  her  in  a stooping  position 
and  each  places  one  finger  under  either 
foot,  while  the  fourth  man  stands  directly 
in  front  of  the  subject  and  places  one 
finger  sidewise  under  her  chin. 

MISS  ANNIE  ABBOTT,  THE 
“GEORGIA  MAGNET,”  DEFIES 
FIVE  MEN  TO  LIFT  HER. 

A surprising  fact  is  that  by  careful  ob- 
servation and  experiments,  first  instituted 
by  Dr.  Leon  Lansberg,  and  publisht  in  a 
recent  article  by  Miss  Grace  Nicholas  of 
the  New  York  Evening  World — Miss 
Nicholas  was  able  to  duplicate  the  lifting 
stunts  performed  by  Miss  Abbott — such 
as  defying  five  men  to  lift  her. 

At  Figure  5 is  shown  the  best 
and  in  fact  the  only  way  in  which  a 
woman,  or  man,  can  be  lifted;  that  is, 
they  must — as  Dr.  Lansberg  pointed  out — 
lock  their  arms  or  rather  their  elbows 
tight  to  the  body.  Try  this  on  your  wife, 
sister,  sweetheart  or  mother,  and  even  if 
she  weighs  140  pounds  or  more  you  will 
be  surprised  how  easily  two  men,  with  one 
hand  under  either  of  her  elbows  and  the 
other  hand  grasping  her  hand  on  either 
side,  can  lift  her  10  to  12  inches  above  the 
floor. 

At  the  offices  of  the  New  York  Evening 
World  where  the  writer  was  present  and 
assisted  in  the  demonstrations  given  by 
Miss  Annie  Abbot,  Miss  Grace  Nicholas, 
an  athletic  young  lady,  weight  about  130 
pounds,  successfully  resisted  the  efforts  of 
five  muscular  men  to  lift  her  from  the 
floor. 

Now  for  the  secret,  as  it  was  pointed 
out  by  Dr.  Lansberg;  The  subject  who  is 
to  be  lifted,  first  permits  her  arms  to  be 
held  in  (or  holds  them  in  tightly  against 
the  body)  and  the  lift  is  at  first  “allowed” 
with  two  or  perhaps  five  men,  to  show  that 
she  can  be  lifted  up  while  the  “magnetic 
power”  is  switched  off. 

After  a little  coaching  of  your  lady  sub- 
ject, and  after  a few  experiments,  you 
will  find  that  the  secret  of  resisting  the 
efforts  of  five  husky  men  to  lift  her  from 
the  floor  is  accomplisht  by  allowing  her 
arms  to  remain  flexible  and  loose  from  the 
shoulders,  so  to  speak,  and  not  to  tense 
the  muscles. 

Another  one  of  Miss  Abbott’s  tricks  is 
to  have  a number  of  men  stand  in  a row 
back  of  her,  while  she  places  her  hands 
against  a wall  and  braces  her  body  and 
arms. 

HOW  JOHNNY  COULON  WORKS  HIS 
MARVELS. 

Much  mystery  and  secretiveness  has 
surrounded  the  performances  of  Johnny 
Coulon,  who  has  successfully  demon- 
strated to  the  French  public  that  he  can- 
not be  lifted  when  he  “so  wills  it,”  by 
even  the  most  powerful  man,  including 
the  champion  weight  lifters  of  France: 
Johnny  Coulon  weighs  110  pounds. 

When  ready  for  the  lift,  Johnny  Coulon 
allows  the  lifter  to  raise  him  by  the  waist. 
Of  course  the  hands  must  come  in  con- 
tact with  the  bare  body.  This,  according 
to  the  investigators,  is  quite  a hindrance, 
the  hands  slipping  away  rapidly  due  to  the 
velvety  skin  effect,  Coulon  now  places 
his  right  hand  upon  the  wrist  of  the  lifter 
and  the  index  finger  of  his  left  hand 
upon  the  jugular  vein  region  in  the  neck 
and  by  pressing  upon  both  points  defies 
the  strongest  man  to  lift  him. 


ACME 

AMPLIFYING 

TRANSFORMERS 


GUARANTEED! 

The  Acme  Apparatus  Co.  has,  after  much  time 
and  expense,  developed  an  amplifying  transformer 
with  a guarantee  against  mechanical  defects. 

Wc  Will  replace  any  coil  which  open  circuits  / 

When  you  buy  au  ACME  Amplifying  Trans- 
former your  costs  for  this  part  of  your  equipment 
ceases. 

ACME  APPARATUS  CO. 

28  Windsor  St.  Cambridge,  39,  Mass. 

Transformer  and  Radio  Engineers  and  Manufacturers 


Service— 

the  Keynote 

There  is  no  guesswork  about  what 
GREBE  RADIO  apparatus  will  do.  In 
design,  workmanship  and  material  it  is 
built  for  the  most  exacting  Service. 


apparatus  is  licensed  under  the  original  Arm- 
Strong  and  Marconi  patents. 

Our  guarantee  is  absolute  and  unconditional. 
Each  instrument  must  give  satisfactory  service. 

If  your  dealer  doesn’t  carry  our  line,  write 
us — mentioning  his  name — for  catalogue. 

A.  H.  Grebe  & Co.,  Inc. 

70  Van  Wyck  Blvd.»  Richmond  Hill,  N.  Y. 


RADIO  EQUIPMENT 

Our  catalog  No.  22  illus- 
trates everything  in 
wireless.  Send  10  cents 
in  stamps  for  it. 

F.  D.  PITTS  CO. 

Boston,  Mass. 

12  Park  Square  Dept.  D 


TRADE  MARK 

Skinderviken  Transmitter  Button 

U.  S.  and  Foreign  Patents 

J.  SKINDERVIKEN 

Inventor  and  Sole  Manufacturer 

$ 1 .OO  ^54  W.  Randolph  Si.  Chicago,  III. 


LEARN  WIRELESS 

At  the  OLDEST,  LARGEST  and  BEST  EQUIPPED 

school  of  its  kind  in  New  England.  Thousands  of 
satisfied  graduates  all  over  the  world.  Splendid 
opportunities  in  the  Merchant  Marine.  Day  and 
Evening  classes.  Start  any  Monday.  Illustrated 
Prospectus  for  the  asking. 

EASTERN  RADIO  INSTITUTE 
899E  Boylston  St.  Boston,  Mass. 


Science  and  Invention  for  April,  1921 


1353 


■IIWBililllHilMMMB  WiiiRWliMilimilMiM 


HIGH  QUALITY  - RIFLED  BARREL  - GOOD  VALUE 
With  Shell  - 


Ejecting 

Device 

PRICE 

$9.50 


.22  Cal. 
.32  Cal. 
.38  Cal. 


One  of  the  most  powerful  s . 
effective  weapons  made.  The 

shots  can  be  hred  rapidly  and  in  succession,  as  fast  as  you  can 
count.  The  Ideal  weapon  for  Express  Men,  Bank  Agents,  Pay 
Roll  Clerks,  Automobilists,  and  all  others  where  quick  action 
Is  absolutely  essential.  Accidental  discharge  impossible.  An- 
other feature  is  the  Automatic  Shell  Ejector,  that  throws  the  empty  shells  out 
when  the  barrel  is  tipped  down.  The  Revolver  is  exceptionally  well  made  of  tho 
very  finest  of  materials  and  scientifically  tested  for  accuracy.  . Fitted  with 
fancy  rubber  handle.  .22,  .32,  or  .38  calibre,  PRICE  $9.50,  postpaid  anywhere; 
Cartridges  for  above  Revolvers  - by  express  only,  .22  cal.  $1.00  per  lOO. 
.32  cal.,  $2.50  per  100;  .38  cal.,  $3.50  per  100. 


Cartridges 


.25  Cal.  Automatic  Cart- 
ridges. 7 Quick  Suc- 
cessive Shots.  The  Pis- 
tol takes  seven  cartridges 
at  one  loading;  extra 
magazines  can  be  kept 
ready  for  instant  reload- 
ing. Each  empty  shell  is 
automatically  ejected  im- 
mediately after  firing.  Fixed  stationary  barrel,  en- 
suring  CTcat  accuracy.  Trigger  action  is  exception- 
ally light  and  quick,  and  must  be  pulled  back  for 
each  shot.  Never  misses  fire  or  jams.  Has  Safety 
disconnecting  the  pistol  when  not  in  use. 
length  over  all  - less  than  five  inches, 

2 m.  Barrel.  Material,  workmanship  and  finish  of 
the  highest  possible  grade  throughout.  A wonder- 
ful combination  of  ACCURACY  and  RELIABILITY.  Superb  shooting  qualities;  as 
easy  to  aim  as  pointing  the  finger;  works  as  smooth  as  an  engine;  will  shoot 
Uirough  four  inches  of  pine  wood.  Fine  for  target  shooting.  Weighs  only  12  oz. 
bold  under  POStii^  guarantee  to  shoot  equal  to  any  pistol  on  the  market  or  money 
refunded.  PRICE,  $15.00  ppd.  Cartridges  (express  only)  $3.75  per  lOO, 

MELIOR  AUTOMATIC  .32  CALIBRE  PISTOL 

This  Pistol  may  also  be  had  in  32  Calibre,  same  as  above,  length  of  barrel 
n^early  4 inches,  length  over  all  less  than  7 in.  PRICE,  $20.00  postpaid.  .32 
Cal.  Automatic  Cartridgest  (by  express  only)  $4.50  per  100. 


BLAN K CARTRI DGE  PISTOL  a T(,e  Baby  Revolver 


PRICES 

50c. 

$12» 


Thlswellmade 
and  effective 
Pistol  Is  mod- 
elled on  thel 

f>attem  of  the 
atest  type  of 
Revolver,  the 
appearance  of 
which  aloDO  Is 
enough  to 
scare  a burg- 
lar, whilst,  ^ V 

when  loaded,  it  will  probably  prove 
just  as  effective  as  a revolver  with 
real  bullets,  without  the  danger  to 
life.  It  takes  the  standard  .22Cahbre 
Blank  Cartridges,  that  are  obtainable 
most  everywhere.  Even  ^e  most 
timid  woman  can  use  It  with  Derfect 

safety  and  frighten  a thief  without  risk  to  herself  or  anyone 
else.  A Great  Protection  Against  Burglars,  Tramps  and 
Dogs.  You  can  have  it  lying  about  without  the  danger  attach- 
to  other  revolvers.  We  sell  large  numbers  around  the  4th 
of  jSly.  Win  made  of  Solid  Metal.*"  PRICE  ONLY  SO  CENTS  ^ ^ ^ 
Postpaid  Better  make  and  superior  quality  for  $1.00.  Blank  Cartridges 
.22  cal.,  shipped  by  express  only,  customer  paying  expressage  50c  per  100, 


A Handsome  and  Most  Effective  Weapon.  Measures  But  4^ 
Inches  Long.  Takes  Regular  .22  Calibre  Cartridges 
The  new  Baby  Double  Action  Hammerless  Re-  ~ 

volver  has  been  produced  to  meet  the  ever  ^ 

increasing  demand  for  a revolver  that  would  * ^ ^ 

combine  small  size  and  light,  weight  with  the 
essential  features  of  Efficiency  and  Practic- 
ability. It  is  small  in  size,  yet  la  - 

just  as  effectiveand  serviceable  1\ 

as  the  most  expensive  weapon 
you  can  buy.  Everyone  should 
have  a revolver  and  should  know 
how  to  use  it,  and  there  is  no 
safer  or  better  one  made  than 
this.  A great  feature  is  its  safety  action 
that  guards  against  acciden^l  dis- 
charge, making  it  quite  safe  for  young  men 
and  ladies.  The  illustration  gives  an  idea  of 
Its  appearance,  but  it  must  be  seen  and  used  to  be  thoroughly  appreciated.  Tho 
ammunition  used  is  the  standard  22-calibre  cartridge  obtainable  anywhere.  Tho 
operation  of  the  charging  mechanism  Is  extremely  rapid  and  absolutely  reliablet 
SIX  well  aimed, snots  can  be  fired  in  as  many  seconds.  The  revolver  is  very  well 
constructed,  with  finest  nickel  plated  fluted  barrel  of  cylinder,  and  it  weighs  only 
ounces,  fhe  price  of  Ihe  Baby  Revolver  ($  only  Sb.00.  eanf  by  mail,  p.pd.  to  any  address* 

Write  For  FREE  Catalog  of  Revolvers. 


JOHNSON  SMITH  & COMPANY,  Dept.  P.M.  72,  3224  N.  Halsted  St.,  CHICAGO 


THE  LATEST 


“MURDOCK” 


VARIOMETER 


No. 

345 

“MURDOCK’’ 

VARIOMETER 


$7 


.50 


THE  PRICE  IS 
UNUSUALLY 

LOW 

THE  QUALITY  IS 
REMARKABLY 
HIGH 


WINDING  FORMS  ARE  “MURDOCK”  MOULDED 


No.  55 

The  continued  great  demand  for  these  receivers  is  a wonderful 
tribute  to  their  extraordinary  value,  by  thousands  of  satisfied 

2000  %A  .50 
OHM.  ^ 

customers.  If  you  are  skeptical  as  to  the  possibility  of  so  much 

Head  Phone 

value  at  so  small  a cost,  ASK  YOUR  DEALER.  We  suggest 
a trial  with  the  assurance  of  “satisfaction  or  your  money  back.” 

3000  $Cf.50 

OHM.  O 

BULLETIN  No.  20  Sent  anywhere  on  request. 

Wm.  J.  Murdock  Co.,  55  Carter  St.,  Chelsea,  50,  Mass. 

509  Mission  St.,  San  Francisco,  Cal. 
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Electricity 


in  your  own  home  with 


Real  Electrical  Devices 


Here  is  a new  way  to  learn  the 
highlypaidprofessionof  electricity. 
You  study  with  and  work  on  lab- 
oratory unit  boards  right  in  your  home 
in  your  spare  time  just  as  if  you  were  here 
in  this  big,  world-renowned  school  with 
its  wonderful  equipment.  Thus  you 
gain  a complete,  practical  knowledge 
and  experience  in  less  time  with  less 
effort  than  with  the  older  methods  of 
instruction. 


Electrical  Apparatus 
For  Home  Experiments 


Wonderful,  cleverly  constructed  units  of  electrical 
apparatus  are  supplied  to  each  student  while  learn- 
ing. These  home  laboratories  are  not  toys,  but 
life-size,  expensive  instruments  and  devices  which 
the  electrical  expert  meets  with  in  everyday  work. 
In  this  way  you  gain  thorough,  practical  electrical 
education  at  home.  Thorough,  yet  simple,^  tests 
enable  you  to  work  out  problems  on  your  instru- 
ment boards.  You  receive  the  theory  as  well  as 
the  practice  of  electrical  application,  which  in  a 
short  time  will  enable  you  to  step  into  a highly  paid 
electrical  position. 


Big  Field — Big  Pay 


The  opportunity  for  the  well  trained,  electrical  man 
is  practically  unlimited.  Billions  of  dollars  are  invested 
in  this  great  industry.  Thousands  of  men  are  employed 
in  it.  but  the  demand  today  is  for  men  who  are  trained 
specialists.  These  men  command  handsome  salaries — 
§2,500  to  $6,000  and  up  to  $10,000  a year  and  more. 
You  can  easily  get  into  this  fascinating,  highly  paid 
field  of  work  through  our  thorough  method  of  instruc- 
tion and  the  electrical  apparatus  that  is  sent  to  you  for 


home  study. 


Write  Now  for  Big 
Free  Book 


Send  the  coupon  today 
for  full  details  on  our 
laboratory  unit  method 
of  home  study  and  information  regarding 
consultation  privileges,  our  free  employment 
bureau  and  other  special  services. 

Mail  the  coupon,  now,  and  begin  immediately. 


Extension  Division 


CCHGQLoF  ENGINEERING 

oF  Milwaukee  M 


Dept.  SI-4,  373  Broadway,  Milwaukee,  Wis. 


Extension  Division, 

School  of  Engineering  of  Milwaukee, 

Dept.  SI-4,  373  Broadway,  Milwaukee,  Wis. 

Please  send  your  free  catalog  and  details  of  your 
laboratory  unit  method  of  home  study  in  Practical 
Electricity,  This  request  obligates  me  in  no  way. 


Name.  . . 
Address. 
Town . . . 
Age .... 


State. 

Education. . , 
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ingly  poisonous,  and,  therefore,  the  ut- 
most caution  must  be  observed  at  every 
point  to  see  that  all  joints  are  perfectly 
tight  and  that  no  gas  escapes  into  the 
room. 

The  apparatus  consists  of  a hydrogen 
generator,  a calcium  chlorid  drying  tube 
and  a hard-glass  delivery  tube  drawn  out 
somewhat  at  the  end  and  bent  upward. 
At  the  middle  of  the  tube  is  placed  a 
Bunsen  burner  carrying  a fish-tail  tip. 
See  Figure  4. 

In  the  generator  place  zinc  and  dilute 
sulfuric  acid  to  generate  hydrogen.  Col- 
lect some  of  the  hydrogen  by  placing  an 
inverted  test  tube  over  the  end  of  the 
delivery  tube  and  after  a few  moments 
present  the  inverted  tube  to  the  flame  of 
a Bunsen  burner  kept  at  some  distance 
from  the  apparatus.  If  a sharp  explosion 
occurs  the  hydrogen  is  still  mixt  with  air. 
Repeat  the  test  until  the  gas  burns  quietly. 
Then  light  the  escaping  gas  at  the  end  of 
the  delivery  tube. 

At  the  same  time  have  ready  a solution 
of  arsenious  oxid,  ordinary  white  arsenic. 


Co/c/um  cMor/cTe 
, tiri//n^  fube 


b/sh  f(7/f 

tip 


Fig.  4.  Making  Marsh’s  Test  for  Arsenic. 


in  concentrated  hydrochloric  acid.  Pour 
down  the  thistle  tube  into  the  generator  a 
few  drops  of  this  solution.  Immediately 
the  colorless  hydrogen  flame  changes  to  a 
lavender  color  and  a garlic-like  odor  is 
evident. 

Light  the  burner  with  the  fish-tail  tip 
and  heat  the  tube  strongly.  Just  beyond 
the  heated  portion  you  will  observe  a de- 
posit of  arsenic  which  appears  as  a shin- 
ing. brownish-black  mirror. 

Then  hold  in  the  flame  by  means  of 
tongs  the  lid  of  a porcelain  crucible.  A 
shining  deposit  of  metallic  arsenic  will  at 
once  appear.  The  nascent  hydrogen 
evolved  in  the  generator  pnites  with  the 
arsenic  compound  to  form  the  gas  arsine. 
Arsine  is  a very  unstable  compound  and 
both  the  heating  of  the  tube  and  the  cool- 
ing of  the  gas  by  thrusting  into  it  the 
porcelain  crucible  lid  decomposes  it  with 
the  deposition  of  arsenic. 

At  this  point  the  generator  will  be  full 
of  the  poisonous  arsine!  To  be  safely  rid 
of  it  carefully  pour  water  down  the  thistle 
tube,  being  careful  to  keep  the  tube  full 
so  as  not  to  admit  any  air  and  thus  make 
an  explosive  mixture  in  the  generator. 
As  the  contents  of  the  generator  are 
forced  out  the  arsine  will  burn  at  the  end 
of  the  delivery  tube  which  must  not  be 
allowed  to  go  out. 

To  determine  whether  a person  has  met 
death  from  arsenic  poisoning  the  contents 
of  the  stomach  are  pumped  out,  thoroly 
extracted,  filtered  and  reduced  to  small 
volume.  A little  of  the  solution  thus 
obtained  is  introduced  into  the  hydrogen 
generator  and  the  test  carried  out  as 
above. 


wireless 

for 

everybody 


WITH  this  new  Amrad  Crystal 
Receiver  you  can  pick  up  distant 
wireless  telephone  and  telegraph 
messages  any  time,  anywhere. 

No  elaborate  aerial,  batteries,  license  or 
special  knowledge  required.  Easy  to  set 
up.  Fascinating  to  operate. 

Portable,  compact,  convenient.  Only  ^ 
5x5x7".  Wavelength  range  180  to  750  ^ 
meters.  Tunes  sharply  by  simply  rotat- 
ing the  knob.  You  can  use  an  indoor 
antenna  or  the  complete  installation  we  ' 
furnish. 


How  often  have  you  marvelled  at  the  mystery  of 
wireless?  This  wonderful  phenomena  has  gripped  ■ 
the  interest  of  thousands  during  the  past  few  i 
years.  The  Amrad  Crystal  Receiver  brings  thii  . 
constant  source  of  delight  to  everybody.  You 
can  now  actually  have  a real  “wireless’*  in  your 
own  home  and  hear  the  unseen  voices  of  the  air. 
This  outfit  is  not  a toy  in  any  sense, — it  is  just 
the  most  practical  and  efficient  Set  a leading 
manufacturer  of  quality  radio  apparatus  could 
build. 

Illustrated  Bulletin  Y gladly  sent  free  on  request. 


PRICES 

Amrad  Crystal  Receiver $23.50 

Double  Telephone  Head  Set 4.50 

Antenna  and  Ground  Equipment..,.  12.00 

Informative  operating  instructions  included 
free  with  each  set. 


American  Radio  awd  Research  roRPOMTioN 


17  PARK  ROW,  NEW  YORK  CITY 
Factory  and  Laboratory: 
Medford  Hillside,  Mass. 

Address  New  York 


MASTER 

CONTINENTAL  CODE 
DODGE  SHORT  CUT 
ONE  HOUR  METHOD 
INSURES  SUCCESS 


Thousands  have.  Everybody  can. 
Testimonials  free.  Investigate  and  win. 
Costs  50  cents.  Saves  50  dollars. 

C.  K.  Dodge,  Box  300,  Mamaroneck,  N.Y. 


NEW  1920 
REDHEAD  PHONES 


We  announce  the  new  model  of  the 
famous  Red  Head  Radio  Receivers, 
greatly  improved,  3,200  ohms. 
$12.50  the  pair. 

THE  NEWMAN-STERN  CO. 
Dept.  E.  E.  Cleveland,  Ohio 

Distributors  for  DeForest,  Murdock,  SlfiT- 
nal,  ^nnell  and  other  famous  lines. 
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Saves  time— clears  your  desk.  Sorts, 
classifies  and  distributes  your  cor- 
respondence, papers,  memos,  etc. 
Occupies  much  less  space  than  wire 
baskets.  No  more  shuffling’  through 
piles  of  papers  many  times  daily. 

A Steel  Sectional  Device 
Each  compartment  a separate  sec- 
tion. Any  number  of  compartments 
for  flat  or  vertical  filing  can  be 
added  as  required.  Width  of  each 
compartment  is  adjustable,  one  to 
ten  inches.  Indexed  front  and  back. 
Green,  oak  or  mahogany  finish. 

Write  for  free^  instructive,  illustrated  folder^ 
'*How  to  Get  Greater  Desk  Efficiency,’’^ 


KNOBS 


We  have  a large  stock  of 
knobs  ^ as  illustrated.  This 
knob  is  made  of  “Insulate” 
and  is  1 inch  in  diameter  with 
a ^-inch  threaded  shank. 
Just  the  thing  for  rotary 

No.  4 Knob,  each  15c:  Per  dozen  $1.50 
Shipping  weight,  each  2ozs.,  per  doz.  1 lb. 

OTHER  BARGAINS 

Young  & McCombs  rotary  spark  gap,  shipping  weight  4 lbs,  $16.00 
Young  & McCombs  saw  tooth  rotor,  shipping  weight  1 lb.  $4.50 
Ue  Forest  variable  condenser,  shipping  weight  2 lbs  special 
price  ...  ....  $5  75 

Skinderviken  fransmitter  button,  shipping  weight  4 o*z.  *.  $l!00 

Acme  1-2  K.  W.  semi-mounted  transformer,  shipping  weight  30 

lbs- 

Send  15c  for  our  big  illustrated  catalogue.  This  amount  may  be 
deducted  on  you^r  first  order  for  $1.60  or  over.  High  printing  costs 
make  free  distribution  impossible. 

ELECTRICAL  SPECIALTY  CO. 

Dept.  E.  48-50  S.  Front  St.  Dept.  E,  20  N.  9th.  St. 

Columbus,  Ohio  Philadelphia,  Pa. 


CONVfRI  VOUR  BICVCIE  INTO  A MOIOR  CVCIE 

by  using  a STEFFEY  ATTACHMENT 

Simple-Reliable-Economical 

Fits  any  ordinary  wheel,  diamond, 
double-bar  or  truss  frame.  Easy 
to  attach.  Send  stamp  for  circu- 
lars. 


STEFFEY  MFC.  CO. 

Dept.  E,  5025  Brown  Street,  Philadelphia,  Pa, 

Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man. etc. 

5000  Graduates  making 
good.  Catalog  Free. 
Cleveland  Automobile  School,  1807  E.24lh  St  Cleveland,  O 


AGENTS 

We  need  opecial  agents  to  travel 
by  Aatoraobile  introduciug  oar  great 
line  of  Nationally-advertised  Pure 
Food  Products,  Soaps  and 
Necessities.  Here  is  an  opportunity  to 
earn  $6  to  $12  a day,  all  or  spare  time 
and  obtain  aa  Automobile  FREE  besides. 
Write  at  once  for  full  particulars.  Address 
AMERICAN  PRODCrOTS  OO. 
3018  Americaa  Bldg.»  Cindimati.  0« 


want  one  exclusive  tepre- 
'epW'  sentative  in  each  locality  to  use 
end  sell  the  new  Mellinsrer  Extr^Ply, 
^tiand  made  tires.  Guarantee. Bond  for 
I 8000  Miles.  (No  seconds).  Shipped  pre- 

' paid  on  approval.  Samplosectjonsformshed.  ^nol 
bny  until  you  vet  cup  Special  Direct  Prices.  Write 

, MELLINGERTIRE&RUBBERCO. 
.901  Oak  St,,  Kansas  City,  Mo, 


You  Can  Save  $50,00 

By  recovering  your  old  auto 
top  frame  yourself.  We 
make  these  recovers  to  fit 
oMil  iin  ® * makes  and  models  of 
dllU  up  cars.  Any  person  that  can 

Parcels  Postpaid  fiimish'^^SistrucHons’ 
.h  Roof  and  quarters  sewed  together  with  rear 
eortain,  fasteners,  welts  and  tacks*  All  complete.  Give  us  the 
came,  year  and  model  number  of  your  car  and  we  will  send  you 
our  catalogue  with  samples  and  quote  you  exact  price. 

LIBERTY  TOP  & TIRE  CO.,  Dept.  E4,  Cincinnati,  O. 


I Eim  sSpsiC© 

I By  H.  GERNSBACK 

I {Continued  from  page  1292) 


explosive  charges  at  the  right  time  and  in 
the  right  order  would  be  an  undertaking 
that  might  tax  the  ingenuity  of  the  best 
navigator  but  of  course  it  is  not  impossible. 

Our  front  cover  illustration  shows  another 
space  flyer  imagined  by  the  writer,  and  this 
machine  contains  several  new  ideas  not 
proposed  heretofore.  In  general  principle 
it  is  along  the  lines  of  the  space  flyer  pro- 
posed by  the  writer  in  1915.  Generally 
speaking,  the  present  machine  is  a sphere 
about  50  feet  or  more  in  diameter  and  it 
may  be  made  to  rotate  at  will  in  a system 
of  rings  as  shown.  These  rings  crossing  at 
an  angle  of  60  degrees  serve  a triple  pur- 
pose. Firstly,  they  are  used  for  landing 
purposes;  on  them  the  machine  may  roll 
when  it  reaches  its  destination,  fore.xample, 
on  the  moon.  Secondly,  the  rings  give 
the  sphere  free  movement  so  that  it  can 
be  turned  upon  its  axis  in  a manner  best 
suited  for  landing  purposes.  Thirdly,  these 
rings  contain  a wire  system  which  is  used 
to  annul  gravitation  by  means  of  certain 
currents,  not  as  yet  known.  By  energizing 
these  wires,  a counter  reaction  is  set  up 
against  the  earth’s  gravitational  influences, 
and  the  machine  will  rise  to  the  sky.  Upon 
approaching  the  moon  or  other  body,  the 
current  is  again  brought  into  play,  and  the 
counter  reaction  is  set  up,  which  gradually 
decreasing  should  permit  the  machine  to 
descend  without  harmful  consequences  to 
the  travelers. 

It  goes  without  saying  that  such  a ma- 
chine must  be  airproof  and  that  the  in- 
mates must  take  cylinders  of  additional 
air  and  oxygen  along  with  them,  and  purify 
and  renew  the  air  by  chemical  means  by 
the  well-known  means  carried  out  today  in 
submarines. 

While  the  idea  of  the  space  flyer  today 
may  seem  extravagant,  it  is  not  more  im- 
possible than  the  airplane  was  thirty  years 
ago,  and  there  is  no  telling  that  we  all  may 
live  to  see  the  day  when  our  present  “pipe 
dreams”  become  a thing  of  reality. 


MAGNESIUM  FROM  SEA  WATER 

According  to  dispatches  from  Chris- 
tiania, Norway,  the  prominent  scientist, 
Professor  Helland  Hansen,  at  a meeting 
of  the  Central  Committee  for  Scientific 
Co-operation  in  Furtherance  of  Industry, 
lecturing  on  the  use  of  salt  water  as  raw 
material  for  Norwegian  industry,  declared 
that  the  new  salt  works  at  Bergen,  which 
are  now  nearly  ready,  will  produce  100 
tons  of  metallic  magnesium  yearly,  the 
raw  materials  being  only  salt  water  and 
electric  power. 


meteors  come  unheralded  without  hiss 
or  noise  and  bury  themselves  on  the 
surface  of  the  moon  or  smash  against 
the  rocks,  pulverizing  the  latter  as  well 
as  themselves  instantly.  Nothing  an- 
nounces their  approach  and  the  traveler 
only  knows  of  them  by  the  terrific  shak- 
ing of  the  rocks  or  ground  on  which  he 
stands.  In  consequence  of  these  meteors, 
the  whole  surface  of  the  moon  is  cov- 
ered with  an  impalpable  powder  made 
up  of  iron  dust  of  the  meteor  and  sand 
caused  by  rocks  being  ground  to  powder 
thruout  the  ages. 

Illustrations  courtesy  Bray  Studios. 


I You  Want  to  Earn 
I Big  Money! 

And  you  will  not  be  satisfied  unless 
you  earn  steady  promotion.  But  are 
you  prepared  for  the  job  ahead  of 
you?  Do  you  measure  up  to  the 
standard  that  insures  success?  For 
a more  responsible  position  a fairly 
good  education  is  necessary.  To  write 
a sensible  business  letter,  to  prepare 
estimates,  to  figure  cost  and  to  com- 
pute interest,  you  must  have  a certain 
amount  of  preparation.  All  this  you 
must  be  able  to  do  before  you  will 
earn  promotion.  . 

Many  business  houses  hire  no  men 
whose  general  knowledge  is  not  equal  to  a 
high  school  course.  Why?  Because  big 
business  refuses  to  burden  itself  with  men 
who  are  barred  from  promotion  by  the  lack 
of  elementary  education. 

Can  You  Qualify  for 
I a Better  Position? 

We  have  a plan  whereby  you  can.  We 

can  give  you  a complete  but  simplified  high 
school  course  in  two  years,  giving  you  all 
the  essentials  that  form  the  foundation  of 
practical  business.  It  will  prepare  you  to 
hold  your  own  where  competition  is  keen 
and  exacting.  Donotdoubt  your  ability,  but 
make  up  your  mind  to  it  and  you  will  soon 
have  the  requirements  that  will  bring  you 
success  and  big  money,  YOU  CAN  DO  IT. 

Let  us  show  you  how  to  get  on  the' 
road  to  success.  It  will  not  cost  you  a single 
working  hour.  We  are  so  sure  of  being  able 
to  help  you  that  we  will  cheerfully  return  to 
you,  at  the  end  of  ten  lessons,  every  cent 
you  sent  us  if  you  are  not  absolutely  satisfied. 
What  fairer  offer  can  we  make  you?  Write 
today.  It  costs  you  nothing  but  a stamp. 


AMERICAN  SCHOOL 

Dept.  H-426,  Drexel  Ave.  &.  58th,  St.,  Chicago 


Dept.  H-426,  Chlcago.lll. 

Explain  howl  can  qualify  for  position  checked: 


Architect95,000tol6,000 

Building  Contractor 

$6,000  to  $10,000 

Automobile  Engineer 

84,000  to  $10,000 

Automobile  Repairman 

$2,600  to  $4,000 

Civil  Engineer 

$5,000  to  $16,000 

.Structural  Engineer 

$4,000  to  $10,000 
••....Business  Manager 

$5,000  to  116,000 
Certified  Public  Ac- 
countant $7,000  to  $16,000 

Accountant  & Auditor 

$2,600  to  $7,000 

Draftsman  & Designer 

$2,600  to  $4,000 

Electrical  Engineer 

$4,000  to  $10,000 

General  Education 

In  one  ^ear 


Lawyer  $5,000  to  $16,000# 

Mechanical  Engineer  H 

$4,000  to  $10.0009 

Shop  Superintendent  # 

$3,000  to  $7,000^ 

Employment  Manager  I 

$4,000  to  $10, 000  J 

Steam  Engineer  J 

$2,000  to  $4,000  ■ 

Foreman’s  Course  W 

$2,000  to  84.000# 

Sanitary  Engineer  # 

$2,000  to  $6,OOOl 
^....Telephone  Engineer  • 
$2,600  to  $6,000# 

Telegraph  Engineer  # 

$2,600  to  $6.0001 
High  School  Graduate  J 

In  two  years  ^ 

Fire  Insurance  Expert  m 

$3,000  to  $10,000  9 


^.Name Address. 

###.«»#^#^#«»# 


Address # 
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Do  You  Use  V.  Ts? 

Then  Read  This 

To  get  the  highest  efficiency  from  a station 
equipped  with  vacuum  tubes  it  is  absolutely 
necessary  to  use  a headset  of  very  high 
impedance.  Our  High  Impedance  Navy 
Type  Headset  is  something  new  along  this 
line.  It  has  an  impedance  of  50,000  ohms 
at  800  cycles,  a thing  heretofore  considered 
impossible  in  a commercial  headset.  We 
get  this  high  impedance  by  putting  10,000 
turns  of  wire  on  each  of  the  four  bobbins 
in  the  Navy.  Ordinary  headsets  do  not 
have  over  7,500  turns  to  the  bobbin  and 
no  other  develops  over  25,000  ohms, 
whereas  the  Navy  develops  50,000.  _ In 
spite  of  this  high  winding  the  Navy  weighs 
only  9 oz.  complete  with  headband  and 
cord. 

This  headset  is  exceedingly  high  pitch  in 
tone  and  is  consequently  very  sensitive  to 
high  pitch  signals.  To  anyone  wishing  to 
receive  trans-Atlantic  or  Pacific  signals  it 
is  indispensable. 

Its  compact,  sturdy  build  insures  comfort, 
reliability  and  long  life.  Read  our  offer 


50,000  Ohms  A.C,  Weight  9 oz. 
Complete  with  headband  and  polarity 
indicating  cord.  Price  $14.00. 

BR AN  DES 

MATCHE0-T0N6 

HEADSETS 

/OO  % Receiver  Satisfaction 

While  all  Brandes  Headsets  are  very  light 
and  comfortable  they  are  so  sturdily  built 
that  there  is  no  danger  of  them  losing  their 
adjustment  through  hard  usage.  The 
shell  is  made  of  thick  rigid  aluminum  and 
the  cap  of  hard,  vulcanized  rubber.  Be- 
cause the  action  in  our  receivers  is  direct  on 
tha  diaphragm  less  current  is  required  to 
produce  audible  signals  and  the  space, 
weight  and  current  consumption  of  un- 
necessary amplifying  mechanism  is  elimi- 
nated. Our  receivers  are  carefully  matched 
in  tone  and  permanently  adjusted  at  their 
highest  point  of  efficiency. 

They  are  all  equipped  with  new  style  woven 
khaki  headbands  and  polarity  indicating 
cords  which  eliminate  danger  of  demagnetiz- 
ing the  receivers  when  used  with  vacuum 
vah'e  detectors. 

Our  Offer 

Send  us  ^14  for  our  High  Impedance  Navy 
Type  Headset.  Try  it  for  ten  days.  Give 
it  every  test  you  can  devise.  Make  rigid 
comparisons  with  the  set  you  are  now  using. 
If  it  isn't  a better  headset  than  any  you 
have  ever  used  or  seen,  or  if  for  any  reason 
whatever  you  are  dissatisfied  with  your 
purchase,  return  the  headset  to  us  and  we 
will  refund  your  money  immediately. 

ALSO  MAKERS  OF 
Trans- Atlantic  Headsets,  25,000  ohms 

A.  C $12.00 

Superior  Headsets,  2000  ohms  D.  C..  8.00 

Send  5c  for  Catalog  E. 

C.  BRANDES,  Inc.  Room  814 

34  Union  Square,  New  York  City 
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under  the  tidal  changes  produced  by  the 
larger  body.  It  follows  that  within  that 
limit  the  smaller  body  would  have  been 
disintegrated  into  small  particles,  or  moon- 
lets,  under  the  tidal  strains  exerted  upon 
it  by  the  earth  and  would  have  been  gradu- 
ally distributed  about  the  earth  in  the  form 
of  a meteoric  ring  which  in  the  course  of 
ages  would  be  absorbed  by  the  earth,  just 
as  Saturn  is  right  now  gradually  absorbing 
its  rings. 

The  planets  differ  greatly  in  density.  The 
more  distant  and  larger  planets — Jupiter, 
Saturn,  Uranus  and  Neptune — have  densi- 
ties equal  to  or  less  than  that  of  the  sun. 
The  densities  of  the  inner  planets — 
Mercury,  Venus,  Earth  and  Mars — ^are 
relatively  extremely  high,  the  density  of 
the  Earth’s  core  being  about  that  of  meteoric 
iron.  The  densities  of  Mercury  and  Venus 
are  slightly  less  than  that  of  the  earth  and 
the  densities  of  Mars  and  the  moon  about 
equal  to  the  density  of  the  earth’s  crust. 

It  is  conceivable  that,  if  a stream  of 
matter  were  ejected  from  the  sun  under  the 
influence  of  some  external  force,  such  as 
that  exerted  by  a passing  star,  the  outlying 
parts  of  the  stream  would  consist  of  the 
lighter  elements  and  the  lower  parts  of  the 
heavier  elements,  since  the  lighter  solar 
elements  lie  at  or  near  the  surface  of  the 
sun  and  the  heavier  elements  at  greater 
depths.  At  the  time  of  ejection  the  lighter 
elements  would  be  thrown  to  great  distances 
and  would  go  to  form  the  less  dense  outer 
planets;  the  heavier  elements  would  go  to 
form  the  inner  planets  of  high  density.  It 
is  conceivable  that  ejection  of  solar  material 
might  have  taken  place  under  the  influence 
of  certain  forces  at  work  within  the  sun 
itself,  such  as  electrical  repulsion  or  pressure 
of  light  which  under  certain  conditions  more 
than  offset  the  effect  of  gravitation. 

It  is  known  that  certain  chemical  com- 
pounds form  at  the  surface  of  the  sun  in 
sun-spot  regions  which  are  regions  of 
comparatively  low  temperature  and  great 
magnetic  intensity.  VVe  know  next  to 
nothing  about  the  physical  state  of  matter 
at  great  solar  depths,  where  abnormal 
conditions  of  temperature  and  pressure 
must  exist,  and  where  great  physical 
changes  and  disturbances  may  have  taken 
place  in  the  past . Even  today  solar  activity 
goes  through  a cycle  of  change  coincident 
with  the  sun-spot  period,  and  many  millions 
of  years  ago  the  sun-spot  cycle  of  solar 
activity  may  have  been  far  different  from 
what  it  is  today  and  a far  more  potent  factor 
in  producing  changes  in  the  solar  system. 

Outbursts  of  novas  indicate  that  agencies 
making  for  peace  and  order  are  not  the  only 
ones  at  work  among  the  stars  any  more  than 
they  are  upon  our  own  planet.  The  cause 
of  these  outbursts  has  not  yet  been  satis- 
factorily explained.  The  theory  that  they 
are  caused  by  the  close  approach  of  a 
passing  sun  or  by  the  encounter  of  a star 
with  a dark  nebula  does  not  account  for  all 
of  the  circumstances  of  such  outbursts  and 
is  by  no  means  beyond  criticism.  The 
nebulous  matter,  seen  about  a nova  after 
the  outburst,  is  now  believed  to  have  been 
expelled  from  the  star  itself  at  the  time  of 
the  catastrophe  and  may  conceivably  be  the 
stuff  of  which  planetary  systems  are  made. 

At  some  epoch  in  the  past  our  own  sun 
may  have  undergone  some  such  cataclysmic 
change  and  this  may,  conceivably,  have 
been  brought  about  by  disturbances  within 
the  sun  itself.  Elements  may  have  been 
so  formed  and  distributed  within  the  interior 
of  the  sun  that  friction  and  internal  instabil- 
ity resulted  and  in  time  produced  an  up- 
heaval of  solar  elements  with  initial  veloci- 
ties so  great  that,  thru  electrical  repul- 
sion and  light  pressure,  portions  of  the 
ejected  streams  were  permanently  detached 
from  the  sun  and  became  the  nuclei  of 
future  planets. 


BECOME  AN  EXPERT! 


SPECIAL  COURSES  IN 
Radio  Telegraphy 

We  train  you  in  a very  short  time  for  a 
first  grade  commercial  license.  Experi- 
enced Instructors,  Complete  Laboratory 
Equipment,  including  Arc  and  Spark 
Transmitters,  Employment  Service,  Dor- 
mitories, Rest  Rooms. 

Morse  Telegraphy 

A course  invaluable  to  the  radio  man  who 
wishes  to  prepare  for  shore  station  work; 
also  trains  men  for  positions  with  the  lead- 
ing telegraph  companies.  Experienced 
Instructors,  Employment  Service,  etc. 

Arc  Transmitters 

A course  which  covers  the  theory  and 
operation  of  the  arc  completely.  Given 
separately  or  in  conjunction  with  regular 
radio  course.  Complete  in  six  sessions. 

Typewriting 

A special  course  laid  out  especially  for  the 
telegrapher,  both  commercial  and  radio. 
Special  instruction  in  copying  telegraph 
and  radio  messages.  Experienced  In- 
structors, Employment  Service,  Dormi- 
tories, etc. 

EAST  SIDE  Y.  M.  C.  A. 
RADIO  SCHOOL 
152  E.  86th 


Z.'R.  V.  Variometer  for  $A50 
Short  Wave  Lengths 

Complete  catalogs  of  Radio  Apparatus 
sent  for  6 cents  in  stamps. 

CLAPP-EASTHAM  COMPANY 

S31  Main  St.  Cambridge,  Mass. 


RADIO  CLUB  PINS 

Special  folder  of  designs  and  prices  in  addition 
to  regular  School  pin  catalog  free  on^  request. 
Be  sure  to  see  these  new  numbers 
which  will  put  new  life  in  your  club. 

METAL  ARTS  CO. 

Dent.  12  Rochester.  N.  V. 


fNEGTIGUT 


RADIO  EQUIPMENT 

Variable  Condensers,  Transmit* 
ters.  Head  Bands,  Panel 
Switches,  etc. 

Connecticut  Tel.  & Elec.  Co.,  Meriden, Conn* 


Frintinsr  Cheap 


„„^0ards,circular8,  labels.book.paper.  Press^. 
Larger$35  Job  press  $150.  Save  money.  Print 
for  others,  big  profit.  All  easy,  rules  sent. 
Write  factory  for  press oatalog,TYP£,cards, 

gfn  TMPPPFftgCQ-  P-AT  


200  Big  Pages, — 

chock  full  of  the  latest  radio  equipment— 
that  describes  Kelly  & Phillip’s  new  radio 
catalogue,  just  off  the  press.  Printed  on 
good  stock,  attractively  bound.  It  lists 
every  reliable  make  of  radio  equipment  at 
the  lowest  prices.  Contains  valuable 
information  and  data  that  you  will  use 
every  day.  Price  25  cents,  refunded  on 
first  purchase  of  $2.50  or  over.  Bend 
to-day  for  your  copy  of  the  world's  larg^t 
radio  catalogue.  KELLY  & FHILIJPS, 
312  Flatbush  Avenue,  Brooklyn,  New  York 
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I By  CHARLES  S.  WOLFE 

I {Continued  from  page  1300) 


“Easily  said,”  jeered  the  wrathful 
millionaire. 

“Easier  done,”  retorted  Parsons, 
promptly. 

“May  I ask  how  you  propose  to  ac- 
complish this  miracle?”  queried  Fenni- 
more,  sarcastically. 

“I  am  not  telling  you  what  I expect 
to  do,  young  man,”  rejoined  Parsons, 
“I  am  telling  you  what  I am  going  to 
do.  There  is  no  question  whether  I 
am  able  to  get  the  results  I advertise. 
I know  I can.  I have  the  necessary 
apparatus  and  the  knowledge  required 
to  use  it.” 

“Apparatus?”  gasped  the  startled 
lover,  “Do  you  use  machinery?” 

“Most  certainly,”  snapt  the  professor, 
somewhat  nettled,  “Did  you  have  an 
idea  that  I charmed  them  with  a flute?” 
Fennimore  ignored  the  thrust.  “When 
can  we  begin  on  this  system  of  yours?” 
he  queried,  uncertainly,  for  the  whole 
thing  seemed  quite  unreal  to  this  lad 
who  had  never  been  accustomed  to 
think  of  love  in  terms  of  ergs  or  calories. 

“We  can  begin  and  end  just  as  soon 
as  you  can  get  the  object  of  your  affec- 
tions into  my  laboratory  for  a period 
of  two  hours.” 

“Great  Scott,”  gasped  Fennimore, 
“Does  one  treatment  suffice?” 

“It  does,”  Parsons  replied  grimly 
“Quite.” 

“Do  you  guarantee  a permanent- 

er- cure?”  Fennimore  demanded,  de- 

termined to  go  thru  with  the  business, 
bizarre  as  it  looked. 

“I  do  not,”  chuckled  Parsons,  “But  I 
do  guarantee  it  to  last  long  enough  to 
get  you  past  the  minister  and  back  from 
Europe.  Say  two  years.  Then  if  you 
have  any  trouble,  bring  her  around  for 
another  treatment.” 

“How  am  I to  get  her  into  your 
laboratory?”  asked  Fennimore,  satisfied. 

“Great  Heavens,  man,”  Parsons  was 
exasperated,  “If  you  haven’t  enough 
native  wit  for  that  task  I don’t  wonder 
that  you  have  been  tagging  around  with- 
out getting  anywhere.’ 

“I  can’t  drag  her  in  by  the  hair  of 
the  head,  you  know,”  Fennimore  inter- 
polated hastily,  “It  isn’t  being  done  at 
all.” 

“No,  I suppose  not,”  the  professor 
sighed,  sarcastically,  “And  what  a pity 
the  fine  pointed  needle  is  taboo,  too. 
Well,  I suppose  I must  plan  a course 
of  action  for  you.  Convince  our  young 
friend  that  she  isn’t  looking  as  well  as 
she  has  been.  Tell  her  that  you  have 
heard  of  some  wonderful  electric  treat- 
ments that  are  getting  remarkable  re- 
sults. Tell  her  that  all  your  wealthy 
friends  are  having  them.  That’s  the 
bait  she’ll  raise  to.  And  then  offer  to 
pay  for  a course  for  her.  I think  that’ll 
bring  her  here.  Once  inside  my  labora- 
tory, I’ll  answer  for  all  the  rest.” 

Fennimore  arose.  “All  right,  Par- 
sons,” he  said,  “We’ll  try  it.  I’ll  tele- 
phone you  as  soon  as  I get  a definite 
decision  from  Violetta.” 

Parsons  smiled  quaintly  after  the  de- 
parting car.  “Before  that  two  year 
period  expires,  son,”  he  soliloquised, 
“You’ll  be  around  begging  me  for  the 
antidote.” 

It  took  Fennimore  a week  to  con- 
vince Violetta  that  she  needed  toning 
up.  Finally,  attracted  by  the  price  that 
the  young  millionaire  would  have  to 
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“$5,000  Working  for  Us!^’ 

“I  bought  another  good  bond  today  and  tonight 
Helen  and  I were  figuring  up  our  investments.  All 
told  we  now  have  $5,000  saved  and  invested  where 
it  will  add  $300  to  our  income  every  year! 

“I  used  to  scrape  along  in  routine  work  and 
spend  what  little  I earned.  Then  one  day  my  em- 
ployer gave  me  some  advice.  He  said  success  de- 
pends on  two  things.  First,  learn  to  do  some  one 
thing  well.  Second,  save  and  invest  something 
out  of  what  you  earn  each  month. 

‘ I decided  then  and  there  to  get  some  special 
training.  I wrote  to  Scranton  and  found  I could  get 
just  the  course  I wanted  and  study  at  home  even- 
ings. So  I started,  and  it  wasn’t  long  before  the 
manager  gave  me  more  important  work — and  more 
money.  I kept  on  studying  with  three  increases 
the  first  year.  And  each  pay  day  I put  something 
aside.  So  it  has  been  ever  since.  As  1 advanced 
at  the  office  and  my  salary  grew,  my  savings  grew 
faster  and  I put  them  into  good  securities. 

“Helen  was  happy  as  a lark  tonight  when  I told 
her  we  had  five  thousand  dollars  in  safe,  sound 
investments  working  for  us ! And  this  is  only  the 
beginning.  At  our  present  rate  of  saving,  in  a few 
years  more  we’ll  have  an  independent  income  for 
life!’’ 

Success  is  within  easy  reach  for  you  if  you’ll  just  follow 
the  simple  rules  that  have  made  all  men  successful  who 
have  practiced  them.  First  decide  what  your  work  is,  learn 
everything  about  it  that  you  can.  The  easy,  convenient 
way  to  do  that  is  to  let  the  International  Correspondence 
Schools  help  you. 

More  than  two  million  men  and  women  have  taken  the 
up  road  with  I.  C S.  help.  More  thanlSO.OOOare  now  turn- 
ing their  spare  time  to  profit.  Isn’t  it  about  time  for  you 
to  find  out  what  the  I.  C.  S.  can  do  for  you  ? Then  mark 
and  mall  this  coupon. 
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BOX  6 1 8 8-B  SCRANTON,  PA. 
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pay  for  her  treatments,  the  fickle  young 
beauty  consented,  agreeing  to  place  her- 
self in  Parson’s  hands. 

When  the  last  curtain  fell  one  eve- 
ning she  hastened  to  her  dressing  room 
and  made  ready  for  her  first  visit  to 
the  professor’s  laboratory.  The  im- 
patient Fennimore  was  waiting  for  her 
with  his  big  limousine,  into  which  he 
piloted  her  as  soon  as  she  emerged  from 
the  stage  door  alley.  Half  an  hour  later 
she  was  shaking  hands  with  Parsons. 

“Rotten  of  us,’’  she  drawled,  lan- 
guidly, as  the  scientist  dropt  her  limp 
hand,  “Rotten  of  us  to  keep  you  work- 
ing at  this  hour.  But  I just  can’t  get 
up  in  the  mornings.  Habit  I formed 
out  in  the  sticks  making  night  jumps. 
Nothing  really  the  matter  with  me,  is 
there.  Doc?” 

“Haven’t  had  a chance  to  examine 
you  yet,  young  lady,  but  off  hand  I 
should  say  there  were  several  things 
the  matter  with  you,”  said  Parsons, 
dryly,  as  he  led  the  way  into  his 
laboratory. 

Fennimore  shot  him  a sharp  look, 
started  to  speak,  then  changed  his  mind. 
The  girl,  who  had  not  caught  the  hidden 
meaning  of  the  scientist’s  remark, 
rattled  on,  waxing  doubly  garrulous  as 
she  caught  sight  of  the  formidable  arra3'- 
of  electrical  apparatus  and  switch- 
boards in  the  sanctum.  Had  either 
she  or  Fennimore  been  versed  in  such 
matters  they  would  have  been  able  to 
identify  several  familiar  pieces  of  high 
frequency  apparatus,  the  brass  stripped 
oscillation  transformers  and  burnished 
Leyden  jars  being  quite  conspicuous  in 
the  array. 

Parsons  wasted  no  time  in  useless 
preliminaries.  “You  first,  Fennimore.” 
he  said,  curtly. 

“I,”  objected  the  amazed  millionaire, 
“Fm  not  here  for  treatment.” 

“Heavens,  man,”  interposed  the  pro- 
fessor, testily,  “Don’t  question  my 
methods.  I must  have  your  rate.” 

Fennimore’s  teeth  snapt  shut  on  his 
unspoken  retort,  and  submissively  he 
took  in  each  hand  the  peculiar  metal 
electrodes  the  scientist  proferred.  He 
was  finding  Parsons  a different  man  in 
the  laboratory  from  what  he  had  been 
in  his  consulting  room. 

The  professor,  his  eyes  watching  in- 
tently the  quivering  pointer  on  a meter 
face,  paid  scant  attention  to  his  two 
companions.  Finally  he  made  some 
notes  on  a pad  and  relieved  Fennimore 
of  the  electrodes. 

“That  will  do,  thank  you,”  he  said, 
“Now  I must  figure  out  your  rate.” 

“My  rate  of  what?”  demanded  the 
mystified  youth. 

“The  rate  at  which  you  are  vibrating 
per  second,”  replied  Parsons,  none  too 
graciously,  “Let’s  see.  The  square  root 

of  . Ah!  There  we  have  it.  You 

vibrate,  Fennimore,  between  the  twenty- 
fifth  and  twenty-seventh  octaves.  Thirty- 
seven  million,  five  hundred  and  fifty 
thousand  and  some  odd  cycles  a second, 
if  figures  interest  you.” 

“They  don’t,”  replied  Fennimore, 
promptly,  his  eyes  feasting  on  Violetta, 
“Not  that  kind,  anyway.” 

Parsons  handed  the  girl  the  elec- 
trodes, and  again  studied  the  quivering 
needle.  Again  his  pencil  was  busy. 
Then  he  faced  the  pair,  a satisfied  look 
on  his  face  which  told  plainly  that  he 
had  found  what  he  sought. 

“And  you,  my  friend,”  he  said  to 
Violetta,  “Vibrate  at  the  rate  of  thirty- 
seven  million,  five  hundred  and  forty- 
nine  thousand  and  a few  odd  hundred. 
There’s  only  about  seven  hundred  cycles 
difference  between  you.  You’re  a fine 
pair  of  zincs.” 
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Sectional  Unit  Cabinets 

A SERIES  of  cabinets,  all  standardized 
including  receiving  set,  VT  Detector,  VT 
and  one-step  combined,  one-step,  and  two-step 
amplifiers.  You  start  with  the  receiver  (com- 
plete in  itself)  and  add  on  the  other  sections  with- 
out^ discarding  one  particle  of  your  original 
equipment. 

ABC  sectional  unit  cabinets  look  like  profes- 
ional  equipment,  work  like  professional  equip- 
ment, and  sell  at  prices  amateurs  can  afford. 
That’s  the  result  of  standardized,  automatic 
production  in  the  best  equipped  radio  plant  in 
the  world! 

Backed  by  the  ABC  Guarantee, — “Your 
money’s  worth  or  your  money  back.”  .Send  a 
nickel  for  complete  circular. 
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“Fine  pair  of  zincs,”  echoed  Fenni- 
more,  “What  the  devil,  Parsons, ” 

“Ever  see  a dry  cell,  Fennimore?” 
Parsons  asked,  calmly,  “Carbon  and 
zinc  poles,  yon  know?  Well,  you’re  a 
pair  of  negatives.  You  couldn’t  have 
succeeded  in  this  case  in  a thousand 
years.” 

“See  here,”  broke  in  the  imperious 
Violetta,  “What’s  all  this  about  a pair 
of  negatives?  When  do  I get  those 
treatments?” 

“Don’t  worry,”  Parsons  assured  her, 
“You’ll  get  them.” 

Fennimore  faced  her  doggedly.  “Look 
here,  Violetta,”  he  said,  determinedly, 
arms  folded,  jaw  squared,  “You  may  as 
well  know  the  truth.  Fve  told  you  a 
thousand  times  how  desperately  I love 
jmu.  Every  time  you’ve  laughed  in  my 
face.  Fve  grown  desperate.  I had  to 
do  something.  The  professor  here 
thinks  he  can  arouse  in  you  some  love 
for  me  by  means  of  these  treatments. 
That’s  why  we’re  here,  and  that’s  why 
he  has  to  take  observations  of  the  both 
of  us.” 

After  one  startled  moment,  the  girl 
gave  way  to  uncontrolled  laughter. 
"Make  me  love  you  with  a bunch  of 
juice,”  she  gasped,  “Oh,  Lord.  This  is 
rich.” 

Parsons  regarded  Fennimore  with 
deep  disgust.  “Fennimore,”  he  said, 
icily,  “You  have,  in  the  language  of  the 
street,  spilled  the  beans.  Now  will  you 
kindly  keep  your  mouth  shut  before  yo\i 
scatter  them  so  hopelessly  that  1 can  t 
pick  them  up.” 

“She  had  to  know  sometime,”  retorted 
Fennimore,  stubbornly,  “And  it  miglu 
as  well  be  now.” 

“She  didn’t  have  to  know  before  I 
got  these  electrodes  on  her  arm,”  Par- 
sons shot  at  him,  deftly  clamping  an 
arm  electrode  on  each  wrist  of  the  un- 
resisting girl,  who  was  paying  no  atten- 
tion at  all  to  the  busy  professor.  She 
was  regarding  Fennimore  with  contempt. 

“Why,  you  poor  simp,”  she  sneered, 
“Fve  told  you  a dozen  times,  and  I tell 
you  again,  that  if  you  had  a hundred 
times  the  money  you  have,  and  if  you 
were  a hundred  times  better  looking 
than  you  are,  I wouldn’t  marry  you  if 
you  were  the  last  man  on  earth.  Or 
any  other  boob  in  trousers,  either.  Fve 
got  my  work  to  think  of.  Do  you  think 
Fin  going  to  quit  being  a chorus  girl.'' 
Not  on  your  life.” 

Parsons  snapt  on  a switch  and 
grinned  at  the  disheartened  millionaire. 
“How’s  that  for  a mouthful,  son?  he 
asked,  “Think  that  will  hold  you  for 
awhile?” 

Then  the  girl  turned  on  him.  “And 
you,  Mr.  Smart  Guy,”  she  demanded, 
“Plow  do  you  expect  to  change  my  mind 
with  your  foolish  old  treatments?” 

Parsons  looked  at  his  trembling 
meters  and  smiled.  “Easily,  my  dear," 
he  replied,  “Oh,  quite  so.  You  see,  life 
itself  being  of  an  electrical  nature,  it 
obeys  the  laws  which  govern  electrical 
phenomena  in  general.  To  what  extent 
and  by  just  what  means  we  are  hardly 
in  position  to  say  as  yet.  My  own  re- 
searches have  carried  me  beyond  the 
frontiers  in  certain  directions,  and  the 
treatment  you  are  undergoing  tonight 
is  just  one  application  of  the  facts  that 
I have  unearthed. 

“You  young  people  think  that  love 
is  a question  of  good  looks,  circum- 
stances, and  mutual  attraction.  You 
have  fallen  into  tl:e  common  error  of 
mistaking  the  effect  for  the  cause.  No 
two  people  will  be  attracted  to  each, 
other  to  any  degree — far  from  suf- 
ficiently to  love — if  their  natures  aren’t 
timed  properly  for  the  occurrence  of  the 
phenomenon.  Take  your  own  case,  for 
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“He’s  a comer,”  said  the  big  boss,  “always  on  the 
job — courteous,  thorough  and  efficient — never  lost 
a day  through  sickness  since  he’s  been  with  us.  Last 
winter  when  two-thirds  of  the  force  were  home  sick 
with  the  ‘Flu,’  Brown  did  the  work  of  a dozen  and 
pulled  us  through.  He’s  always  in  good  physical 
trim.  You  can  depend  on  him. 
We  want  more  men  like  him  in 
this  organization.  Hereafter 
don’t  employ  anyone  who  can’t 
measure  up  to  Brown’s  physi- 
cal and  health  standard.  We 
must  have  strong,  healthy  men 
with  lots  of  pep  and  vitality — 
big  calibred  youngsters  with  an 
abundance  of  physical  and 
mental  energy.  That  kind  of  a 
man  is  worth  keeping  on  the 
payroll.  Put  Brown  down  for 
another  increase  in  salary  and 
keep  him  in  mind  for  a bigger 
job.” 

What  Does  Your  Bosa 
Think  About  You? 

Does  he  think  you  are  an 
efficient  worker — a good  pro- 
ducer — a dependable  man 
worthwhile  keeping  on  the  pay- 
roll, or  are  you  slated  for 
early  discharge?  If  you  have 
neglected  your  health  and 
failed  to  measure  up  to  your 
job,  you  will  soon  be  a “dis- 
carded employee”  out  on  the 
street  with  the  tail-end  failures. 
Where  do  you  stand? 

Your  Health  Means 
Your  Job ! 

How  do  you  expect  to  be 
mentally  efficient  with  neglected  health?  Your  brain 
o^nnot  be  up  to  standard  when  your  blood  is  watery  and 
&nemic,  loaded  with  the  poisons  of  Catarrh,  Constipa- 
tion, Indigestion,  Biliousness  and  bad  habits  and  ex- 
cesses— the  results  of  youthful  ignorance.  You  feel 
miserably  and  look  twice  as  badly.  You  must  get 
strong  and  healthy  or  get  out.  It’s  up  to  you.  What 
will  you  do?  What  will  your  future  be?  You  can  save 
yourself  and  your  job  with 
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example.  You  told  the  truth  when  you 
said  that  you  would  not  love  Fennimore 
in  a million  years.  Your  rates  of  vibra- 
tion were  so  nearly  alike  that  you  were, 
as  I said,  like  poles  of  a battery.” 

She  regarded  him  thoughtfully.  “Then 
how,  Mr.  Man,”  she  asked,  “Do  you 
account  for  the  fact  that  this  poor  fish 
is  gone  on  me?  Seems  to  me  the  rule 
ought  to  work  both  ways  to  be  any 
good.” 

“Bravo,  little  reasoner,”  exclaimed 
Parsons,  admiringly,  “You  witl  be  the 
brains  of  your  household.  Well,  I ac- 
count for  that  quite  easily.  The  simple 
fact  is  that  HE’S  NOT  IN  LOVE 
WITH  YOU  AT  ALL.” 

Fennimore  jumped  about  two  feet. 
The  girl  looked  at  the  calm  scientist  in 
open  mouthed  amazement.  “Say,  Par- 
sons, what  the  ” burst  out  the 

wrathy  Fennimore. 

“Calm  yourself,”  came  the  unper- 
turbed reply,  “I  know  what  I’m  talking 
about.  Bluntly,  you’ve  mistaken  lust 
for  love.  You  think  you’re  in  love. 

“What  I’m  doing  is  just  this.  By 
a process  which  I do  not  choose  to  re- 
veal, I am  changing  the  rate,  or  call 
it  natural  period,  if  you  like,  at  which 
this  girl  vibrates.  When  I have  changed 
it  sufficiently  you  will  be  as  far  apart 
as  you  were  together  before.  In  other 
words,  you  will  be  splendidly  positive 
and  negative.  Then  you  will  love.  You 
won’t  be  able  to  help  yourselves.” 

Vaguely  alarmed  at  the  cool  assurance 
of  this  man,  the  girl  stirred  uneasily 
in  her  chair  and  regarded  the  quivering 
meter  needles  with  some  apprehension. 

Parsons  leaned  back  comfortably 
against  his  instrument  board  and  re- 
sumed. 

“I  find  that  the  exact  adjustment  of 
these  oppositions  is  quite  critical.  For 
maximum  manifestation  I should  have 
to  readjust  you  to  the  very  cycle.  Were 
I to  do  that,  the  attraction  would  be 
so  violent  that  you  would  literally  hurl 
yourselves  into  each  other’s  arms.  That 
critical  state  quite  frequently  occurs 
naturally,  and  when  it  does  you  see  the 
conventions  hurled  ruthlessly  aside,  and 
every  man-made  barrier  scaled,  be  it  as 
high  as  the  mountains  or  as  broad  as 
the  sea.  Let  me  get  the  coldest,  most 
haughty  beauty  of  the  upper  class  into 
this  chair,  and  I can  force  her  to  lavish 
every  attention  on  the  dirtiest  ash  man 
you  can  find  in  the  city. 

“It  is  sufficient  that  we  attain  a de- 
gree of  attraction  necessary  to  arouse 
domestic  instincts  and  impulses.”  He 
broke  off  to  study  gravely  the  indication 
of  a large  meter.  “That  state  we  have 
about  reached  now,”  he  said,  quietly. 

Fennimore  started,  and  regarded  the 
girl  intently.  For  a second  she  met  his 
gaze.  Then  her  eyes  dropt,  and  she 
blushed. 

Parsons  smiled  faintly.  “I'm  a few 
years  ahead  of  my  time,  of  course,”  he 
said,  “Within  the  next  few  years  every 
couple  that  applies  for  a license  to  wed 
will  have  their  vibratory  rates  taken  and 
the  corrections  necessary  to  accomplish 
true  affection  made.  The  divorce  evil 
will  be  wiped  out  as  mis-mating  is  pre- 
vented.” 

He  snapt  off  the  switch  and  deftly  re- 
moved the  electrodes  from  the  girl’s 
arms.  She  arose,  a trifle  unsteadily. 
Fennimore  regarded  her  anxiously. 
“How  do  you  feel?”  he  asked,  in  some 
concern. 

“A  little  queer,”  she  replied,  dazed, 
“You’d  better  take  me  home,  Roderick.” 

Roderick!  The  young  man’s  heart 
pounded  within  him  and  a look  of  ex- 
ultation came  over  his  features.  He 
faced  her  squarely.  “For  the  thousand 
and  first  time,  ’Letta,”  he  said,  “Will 
you  marry  me?” 
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I By  B.  FRANKLIN  RUTH 

I {Continued  from  page  1302) 
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peculiar  nature  of  the  disturbances  could 
only  be  explained  as  the  result  of  some 
human  agency  capable  of  exercising 
extraordinary  powers  over  the  physical 
universe.  After  the  occurrence  of  sev- 
eral successive  manifestations,  the  latter 
were  immediately  identified  as  radio- 
active in  origin.  It  was  admitted  that 
atomic  disintegration  had  at  last  been 
accomplisht,  and  that  the  fate  of  the 
world  was  in  the  hands  of  its  unknown 
discoverer,  who  might  destroy  the  planet 
at  his  whim.  With  deep  secrecy  science 
kept  its  knowledge,  and  waited  for  the 
discoverer  to  make  himself  known 
either  as  the  benefactor  or  destroyer 
of  mankind. 

Early  in  1925,  the  great  Indian 
physicist,  Signa  Beth,  announced  his 
discovery  of  a method  of  releasing  the 
immense  energy  stored  in  the  atom, 
and  his  intentions  of  benefiting  man- 
kind. Thus  the  most  momentous  dis- 
covery ever  made  by  science  was  dis- 
closed. 

From  that  date,  science  bounded  for- 
ward. The  commercialization  of  Signa 
Beth’s  discovery  and  its  direct  applica- 
tion to  the  immense  stores  of  energy 
contained  in  the  atoms  of  the  common 
heavy  elements  brought  unprecedented 
benefits  to  mankind.  With  almost  un- 
limited power  waiting  to  be  unleashed 
by  the  pressure  of  a finger,  men  laid 
aside  their  work  and  took  a holiday.  It 
was  like  the  discovery  that  water  could 
be  turned  into  steam  and  made  to  work 
for  us, — multiplied  a million  times. 

Close  upon  the  discovery  of  atomic 
disintegration  came  that  of  the  trans- 
mutability of  matter.  This  was  the 
natural  sequence  of  the  analysis  of  the 
properties  of  by-products  formed  during 
the  successive  steps  of  disintegration. 
The  result  of  this  discovery,  as  we  all 
know  today,  was  the  immediate  de- 
monetization of  gold  and  all  precious 
metals.  In  a day  the  world  was  threat- 
ened with  its  greatest  financial  panic. 

Fortunately,  there  was  at  the  head 
of  our  government  a man  of  great  fore- 
sight and  ability  who  saw  the  threatened 
disaster  and  took  immediate  steps  to 
avert  it.  At  a joint  meeting  of  the  rep- 
resentatives of  the  various  governments, 
measures  were  taken  to  meet  the  crises, 
and  thru  pressure  brought  to  bear  from 
certain  sources  a coalition  of  nations 
was  formed  under  a single  government. 
This  we  know  today  as  the  United 
States  of  the  World.  It  was  in  effect 
a League  of  Nations  similar  to  the 
plan  advanced  by  the  great  Wilson  in 
1919.  It  arranged  for  a semi-annual 
world  congress  at  Washington,  and  en- 
forced its  decrees  by  means  of  an  Inter- 
national Police.  Paper  notes  on  the 
World  Government  were  issued  as  legal 
currency,  and  substituted  for  all  out- 
standing metal  currency.  Threatened 
Bolshevik  outbreaks  in  Russia,  and  labor 
crises  in  Europe  and  America  were  im- 
mediately quelled  by  the  efficient  iron 
hand  of  the  international  government. 
Thus  was  civilization  again  saved  from 
destruction. 

One  of  the  most  apparent  effects  of 
the  world  coalition  was  the  abolishment 
of  war.  The  United  States,  as  prin- 
cipal creditor  of  the  bankrupt  nations, 
held  a unique  position  in  the  Ifeague, 
both  as  its  sponsor  and  guardian.  The 
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lessly out  of  it — a wall  flower — mere 
listener  and  looker-on! 

Or  those  long  and  lonesome  evenings  at 
home  when  minutes  seem  like  hours — how 
quickly  the  time  would  pass  if  you  could 
spend  it  at  the  piano  or  organ — or  in 
making  a violin  ^'talk,"  or  in  enjoying 
some  other  instrument. 

And  now — at  last — this  pleasure  and  satisfaction 
that  you  have  so  often  wished  for  can  easily  be  added 
to  your  daily  life. 

No  need  to  join  a class  or  pin  yourself  down  to 
certain  hours  for  lessons  or  practice.  No  need  to  pay 
a dollar  or  more  per  lesson  to  a private  teacher.  Neither 
the  question  of  time  nor  expense  is  any  longer  a bar — 
every  one  of  the  obstacles  that  have  been  confining  your 
enjoyment  to  mere  listening  have  now  been  removed- 

You  don’t  need  to  know  the  first  thing  about  music 
to  begin — don’t  need  to  know  one  note  from  another. 
My  method  takes  out  all  the  hard  part — overcomes  all 
the  difficulties — makes  your  progress  easy,  rapid  and 
sure. 

Whether  for  an  advanced  pupil  or  a beginner,  my 


For  Beginners  or 

Advanced  Pupils 

Piano 

Harmony  and 

Orgark 

Composition 

Violin 

Sight  Singing 

Drums  and 

Guitar 

Traps 

Ukulele 

Banjo 

Harp 

Mandolin 

Cornet 

Clarinet 

Piccolo 

Flute 

Trombone 

Saxophone 

Cello 

method  is  a revolutionary  improvement  over  the  old 
methods  used  by  private  teachers.  The  lessons  I send 
you  explain  every  point  and  show  every  step  in  simple 
Print-and-Picture  form  that  you  can’t  go  wrong  on— 
every  step  is  made  as  clear  as  A B C. 

My  method  is  as  thorough  as  it  is  easy.  I teach  you 
the  only  right  way — teach  you  to  play  or  sing  by  note. 
No  "trick”  music,  no  “numbers,"  no  makeshifts  of  any 
kind. 

I call  my  method  "new" — simply  because  it  is  so 
radically  different  from  the  old  and  hard-lo-understand 
ways  of  teaching  music.  But  my  method  is  thoroughly 
time  tried  and  proven.  Over  250,000  successful  pupils— 
in  all  parts  of  the  world,  and  including  all  ages  from 
boys  and  girls  of  7 to  18  to  men  and  women  of  70 — are 
the  proof.  Largely  through  the  recommendations  of 
satisfied  pupils,  I have  built  up  the  largest  school  of 
music  in  the  world. 

But  I don’t  ask  you  to  judge  my  methods  by  what 
others  say  or  by  what  I myself  say.  You 
can  take  any  course  on  trial — singing  or 
any  instrument  you  prefer — and  judge 
entirely  by  your  own  progress.  If  for 
any  reason  you  are  not  satisfied  with 
the  course  or  with  what  you  learn  from 
it,  then  it  won't  cost  you  a single  penny. 
I guarantee  satisfaction.  On  the  other 
hand,  if  you  are  pleased  with  the 
course,  the  total  cost  amounts  to  only 
a few  cents  a lesson,  with  your  music 
and  everything  also  included. 

Just  now  I am  making  a special 
short-time  offer  that  cuts  the  cost  per 
lesson  in  two — send  your  name  now, 
before  this  special  offer  is  withdrawn. 
Instruments  supplied  when  needed. 


cash  or  credit. 


MR.  DAVID  F.  KEMP,  President 
U.S.  School  of  Music,  1334  Brunswick  Bldg.,  New  York 
I Chy 

I Please  send  me  your  free  book,  "Music  Lessons  in 
* Your  Own  Home,"  and  particulars  of  your  Special 
I Offer. 

I Name 

Please  Print  Name. 

Address 

I City State 


YOU  Can  Easily  BUILD  This  P JJQ 

TREMENDOUS  SAVING  IN  COST 

You  don’t  need  to  be  a cabinet  maker. 
We  have  made  it  an  easy  and  pleasant 
job  with 

O..  C*  J Dl  We  furnish  blue 

Uur  Oimpliried  Plans  prints,  dia- 
grams, motor,  ready-built  horn,  cabinet  pieces 
and  all  metal  parts  complete.  You  do  the  as- 
sembling, 6 models  to  choose  from.  A few 

hours’  work,  and  you  will  have  as  fine  a type  of 
phonograph  as  any  produced,  and  at  a price 
away  below  what  you  would  pay  in  a store. 

KEEP  THE  SAVINGS  IN  YOUR  POCKET 

Machines  play  all  records,  have  a wonderful  tonal  quality, 
excelled  by  none.  No  need  now  for  any  family  to  be  with- 
out a phonograph  because  of  the  cost.  THE  MAKAFONE 
solves  the  problem.  BUH,D  IT  YOURSELF  AT  LESS 
THAN  ONE-FOURTH  REGULAR  COST,  but  equal  to 
the  high-priced  cabinet  machines.  Free  Records  with  each 
outfit.  SEND  TODAY  FOR  FREE  CATALOG  and  full 
particulars  of  our  wonderful  offer.  Many  a manufacturer 
got  his  start  in  this  way  ■ Why  not  you?  Build  machines  and 

sell  to  friends. 

Agents  Attention 

plans  at  a profit  of  ?5o  to  $75  each.  Others  are  selling  two 
and  three  a week.  Here  is  your  opportunity  to  make  big 
money  and  become  independent.  Pleasant  and  profitable 
work. 

j~Modern  Phonograph  Supply  Co. 

I 557  Springer  Bldg., 

I 313  So.  Clinton  St.,  Chicago,  III. 

I Gentlemen:  Please  send  me  full  particulars 
rr  j I Makafone  Proposition,  without 

Send.  Coupon $^OW lOmday  \ obligation  to  me 

M MODERN  PHONOGRAPH  SUPPLY  CO.  | 

^ 557  Springer  Bldg.,  313  So.  Clinton  Street,  Chicago,  j 
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GUARANTEED 


MILLER 

MADE 


ai 


BE  FREE 


16,000  Tires  bought  during  the  recent  tire  panic  and  now 
offered  to  you  at  greatly  reduced  prices. 

This  lot  includes  tires  that  are  rebuilt  throughout,  slightly 
used  cord  and  fabric  tires  and  reconstructed  tires  that  were 
guaranteed  by  the  manufacturers  for  5,000  miles. 

A Standard  Make  Tube  Free  with  Each  Tire  Ordered 

28x3  ..$5.75  31x4.. $9. 00  32x4^.  .$10.25  36x4;4.  .$11 .90 

..6.35  32x4..  9.10  33x4^..  10.50  33x5  ..12.00 

,.  7.15  33x4..  9.50  34x4^..  10.70  35x5  ..  12.25 

,.7.60  34x4..  9.75  35x4>^. . 11.40  37x5  ..  12.75 

No  Special  Discounts  to  Dealers  or  Agents 

Buy  your  summer  tires  now.  Order  today  and  save 
. money.  State  straight  side  or  clincher.  Send  $2 
M deposit  with  your  order  and  tire  will  be  shipped 
balance  C.  O.  D.  Orders  will  be  filled  promptly 
until  our  1 imited  supply  is  gone,  so  order  today, 
before  it  is  too  late. 

Chicago  Tire  Sales  Company 
S6  Vincennes  and  39th  St>  Chicago 


AGEfiTS  IZl 

Gold  and  Silver  Sign  Letters 

For  store  fronts,  office  Tvindows  and 
glass  signs  of  all  kinds.  No  experience 
necessary.  Anyone  can  put  them  on 
and  make  money  right  from  the  start. 

$75  to  $200  a Week! 

You  can  sell  to  near-by  trade  or  travel  all 
over  the  country.  There  is  a big  demand 
for  window  lettering  in  every  town. 
Send  for  free  samples  and  particulars. 

Liberal  Offer  to  General  Agents 

METALLIC  LETTER  CO. 

433Y  No.  Clark  St.  CHICAGO, ILL. 


Send  for  a Copy  of  Our  Manual  of 
Wireless  Telegraphy 

We  now  have  ready  for  distribution  our  Manual  of  Wireless  Telegraphy. 
It  contains  200  pages,  fully  illustrating  and  describing  the  many  instru- 
ments used  in  Radio.  45  pages^  cover  general  instructions,  diagrams,  station 
calls,  tables,  codes  and  other  inf orrnation  identified  with  the  art. 

The  book  is  printed  on  high  finished  paper  with  a two-color  cover  and 
measures  9x5^  inches. 

Due  to  the  scarcity  of  paper,  the  high  cost  of  publication,  and  in  order 
that  the  Manual  may  get  into  the  hands  of  those  most  interested  in  Wire- 
less, we  ask  25  cents  for  it,  give  a coupon  receipt  for  the  amount,  which 
coupon  can  be  applied  on  a future  .purchase. 

Get  Your  Copy  Before  the  Edition  Is  Exhausted 

MANHATTAN  ELECTRICAL  SUPPLY  CO.  INC. 


17  Park  Place 
New  York 


114  S.  Wells  St. 
Chicago 


1106  Pine  St. 
St.  Louis 


604  Mission  St. 
San  Francisco 


ALL  STANDARD  MAKES 

These  tires  are  all  standard  makes,  formerly  guaranteed  for  6,000  to 
6*000  miles*  many  practically  new.  Do  not  confuse  these  exceptional 
high  grade  tires  with  sewed  or  half  soled  tires.  Thonsands  of  users  are 
getting  6,000  to  8,000  miles  e£^y.  Every  tire  we  ship  is  backed  by  our 
satisfaction  guarantee* 


Size 

Tires 

TUBES 

SIZE 

TIRES 

TUBES 

Size 

TIRES 

TUBES 

80x3 

$ 6.9S 

$1.75 

33x4 

$11.25 

$2.50 

35x4M 

$13.90 

$3.15 

30x35^ 

7.95 

1.95 

34x4 

11.90 

2.60 

36x4Ji 

14.50 

3.40 

82x3H 

8.7S 

2.15 

32x4  k. 

12.25 

2.70 

35x5 

14.90 

3.50 

81x4 

9.45 

2.25 

33x4^ 

12.90 

2.85 

37x6 

15.00 

3.75 

32x4 

10.90 

2.40 

34x4^ 

13.25 

3.00 

36x4 

15.90 

4.00 

No  money  in  advance*  We  ship  on  approval  by  Express.  See  and  inspect  beforeY 
’ you  pay.  6 per  cent  discount  if  money  in  full  accompanies  order.  Just  write,  tell  usT 
your  size,  also  whether  S.S.  or  C.L.  Send  today*  While  these  bargain  prices  last 

KLASS-WORTH  CO*»  3033  iWSchigran  Ave*»  Dept.  81  Chicago*  IIL 


Offers  a thorough  course  in  all  branches  of  wireless 
telegi’aphy.  Radio  Operators  earn  at  the  start  $125.00 
per  month,  and  first-class  board,  etc.,  free. 

Our  school  prepares  you  for  your  license  in  three  to 
four  months.  Positions  giuaranteed  to  first-grade 
licensed  operators. 

Day  and  Evening  Classes 

8 State  Street,  New  York,  N.Y. 

Phone,  Bowling  Green  8079 

Ok.  Build  This  Car 

MATHEMATICS  MADE  EASY 

Bhowinpf  to  build  this  lad's  car. 

f*r\  icc«Xv/nhnr  Tn»''r'r> 

The  Arcascope — the  Combination  'I’rlarigle  V " 
with ' a Brain — will  multiply,  divide,  figure 
percentage  and  proportion,  solve  all  problems 
>n  irigonometry  and  geometry,  draw  syrametri-  ^ 
cal  figures,  plot  arcs,  etc.  Superior  to  any  slide  ^ t 
rule.  Simple  to  operate.  Also  includes  a \.jf 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
RUIjES.  Used  at  Columbia  University, 

West  Point.  U.  S.  Aeronautic  Schools,  etc.  Only  One  % 
Dollar  I’ostpaid.  Order  today  before  you  forget.  . \ 

Dept.  J,  L.  J.  LEISHMAN  CO.,  Ogden,  Utah  ^ 

Science  and  Invention  for  April,  1921 

former  president  of  the  United  States 
was  elected  president  of  the  World 
Congress.  But  he  also  represented  the 
United  States. 

The  reason  for  the  disappearance  of 
war,  we  are  led  to  believe,  was  the 
potential  power  held  by  the  United 
States.  When  the  Great  War  came  to 
an  end  in  1918,  many  new  and  terrible 
inventions  were  just  nearing  completion, 
and  were  perfected  too  late  to  be  used 
in  actual  warfare.  The  possession  of 
these  secrets  by  the  United  States  con- 
stituted an  effectual  curb  to  the  aggres- 
sive instincts  of  any  nation  inclined  to 
war. 

One  of  the  most  spectacular  inven- 
tions resulting  from  Signa  Beth’s  dis- 
covery was  that  of  Thomas  Soddy’s 
space  navigating  apparatus  in  1938.  By 
utilization  of  the  terrific  recoil  developed 
in  a certain  method  of  disintegration, 
this  instrument  was  able  to  leave  the 
earth’s  surface  like  a sky  rocket  and 
travel  beyond  'its  gravitational  orbit 
in  any  direction,  at  a tremendous  rate 
of  speed. 

The  effect  of  this  invention  upon  the 
lay  mind  at  that  time  can  hardly  be 
imagined.  Nineteen  years  before,  pow- 
erful waves  of  mysterious  but  un- 
doubtedly ethereal  origin  had  been  re- 
ceived by  some  of  the  larger  radio  sta- 
tions. The  scientific  explanations  and 
press  exploitations  of  these  unidentified 
waves  created  such  widespread  excite- 
ment at  the  time  that  when  Soddy  re- 
turned from  his  epoch-making- explora- 
tions of  Mars  and  Venus  in  1938,  and 
confirmed  these  attempted  Martian 
communications  of  1919,  and  testified 
as  to  the  residence  on  Mars  and  Venus 
of  highly  civilized  beings,  the  people 
of  the  earth  became  wildly  excited. 

Results  followed  speedily.  Inter- 
course between  the  inhabited  planets  of 
our  solar  system  was  quickly  estab- 
lished. Interplanetary  laws  governing 
spacial  navigation  were  quickly  formu- 
lated and  ratified,  so  that  today  we  wit- 
ness our  great  interplanetary  merchant 
marine,  touching  all  planets  in  the  solar 
system,  and  many  of  the  nearer  stars. 
Trips  of  exploration  are  bringing  in 
reports  of  new  discoveries  every  day. 
Excursion  ships  dash  thru  space  at  regu- 
lar hours,  bound  for  other  planets. 

Soddy’s  invention  truly  marks  the  be- 
ginning of  this  Utopian  era  of  Science. 
Mankind  began  to  live  a life  of  ease  and 
indulgence,  yet  governed  by  sobriety' 
and  health. 

Due  to  the  congestion  of  our  cities, 
some  of  which  had  a population  of 
fifty-five  millions,  and  to  existing  agri- 
cultural conditions,  it  was  increasingly 
difficult,  during  the  early  sixties,  to 
furnish  enough  food.  The  great  Brown- 
ing’s discovery  of  a method  permitting 
the  direct  conversion  of  heat  into  elec- 
tricity enabled  engineers  of  the  period 
to  solve  this  problem  adequately. 
Thirty-foot  tubes  were  excavated  thru 
the  earth’s  diameter,  reaching  from  a 
large  industrial  center  on  one  side  to 
some  extensive  agricultural  area  upon  the 
other.  Africa,  China,  Australia,  and, 
parts  of  South  America  were  touched. 
As  these  tubes  were  sunk,  they  were 
lined  with  Browning’s  electro-heat  con- 
verting apparatus,  which  turned  the  in- 
tense heat  of  the  bowels  of  the  earth 
into  an  immense  voltage,  giving  an  elec- 
tric current,  hut  left  the  interiors  of 
the  tubes  relatively  cool  and  insulated 
from  the  fiery  medium  thru  which  they 
passed. 

Food,  produced  easily  and  in  large 
quantities  in  the  farming  countries,  was 
quickly  hauled  over  extensive  railroad 
systems  to  the  mouths  of  the  tubes,  and 
regular  consignments  dropped  thru  in 
specially  designed  cars.  The  momentum 
p-ained  in  the  four  thousand  mile  drop 
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Build  and  Fly  Your  Own 

MODEL  AEROPLANE! 

Any  bright  boy  can  build  an  IDEAL  Model  of  a 
real  Aeroplane  and  learn  lots  about  big  machines. 
It  will  fly  in  the  air  under  its  own  power. 

Complete  Parts  to  construct  an  IDEAL  3-ft. 
Scale  Model  of  the  famous  JN4D-2  (shown  above), 
including  Plans  and  Building  and  Flying  Instruc- 


tions. 


;.oo 

Ast  Your  Dealer  or  Order  Direct 
Plans  and  Instructions  only,  with  catalogue  of 

Parts  needed,  postpaid 35c. 

Catalogue  alone,  listing  many  other  types  of 
Model  Aeroplanes,  Parts  and  Supplies,  post- 
paid  5c. 

IDEAL  AIRPLANE  & SUPPLY  COMPANY 

Mating  Model  Aeroplanes  Continuously  for  10  years 

159-161  Wooster  St.i  Cor.  West  Houston  St.,N.Y. 


Small  Gash  Paijment  Starts  You 
Making  Big  Profits  Charging  Batteries 


Get  an  HB  Charger — NOW! 

For  only  a small  cash  payment  you  can 
get.  an  H . B . Battery  Charger,  and  make 
Irom  $1500  to  $3000  clear  cash  profltsi 
Almost  a year  to  pay  balance  on  easy 
monthly  terms,  easily  carried  by  month- 
ly profits.  Sizes  to 
charge  10,  16,  32  or 
70  batteries.  10  days’ 
free  trial  on  absolute 
money-back  guaran- 
tee. Choose  size  you 
need — then  write  to- 
day lor  Information. 
Hobart  Bros.  Co. 
Box  47E,  Troy,  O. 
Successful  Manufac- 
turers Since  1893. 


You  Can  Clear  ?150  to  ?300  Monthly 


1921  Model  $23§ 

to  introduce  our  watches.  Thin  model,  beautifully  pol- 
ished silveroid  case.  Men’s  and  women’s  size.  Fitted  with 
high  grade  movement,  fully  tested.  Stem  set  and  stem  wind. 

EVERY  WATCH  GUARANTEED 


$^95 


C.O.D. 


Send  us  your  name  and  address  plainly  written  at  once. 
We’ll  send  this  beautiful  watch  by  return  parcel  post. 
Pay  postman  only  $2.95.  Test  this  1921  timekeeper  in 
every  way.  If  not  satisfied  return  it.  We’ll  refund  your 
money.  Send  your  order  TODAY. 

Cambridge  Watch  Co.,  350  Cambridge  Bldg.,  Chicago, III. 


Electrical 


uovz  .wkz.  aa 

Engineering: 


men  with  training  are  in  de» 
mand.  Formorethanaquarter 
of  a century  this  school  has 
been  training  men  of  ambition  and  limited  time  for  the 
electrical  industries.  Condensed  course  in  Electrical 

enables  grad- 
uates to  se- 

, cure  good 

positions  and  promotions.  Theoretical  and  Practical  Elec- 
tricity. Mathematics.  SteamandGasEnginesandMechan- 
IcalDrawlng.Studentsconstructdynamos,  Install  wiringand 
test  electrical  machinery.  Course  with  diploma  complete 

In  One  Year 

Over  3000  men  trained.  Thoroughly 
equipped  fireproof  dormitories,  dining 
hall,  laboratories,  shops. 

Free  catalog.  29th  year  opens  Sept  .28, 1921. 

BLISS  ELECTRICAL  SCHOOL 

315  Takoma  Ave.,  Washington,  D.  C. 


I,et  ns  send  this  fine  Razor  for  30  days  free  triaL  Whra 
mtisfled  after  using,  send  $1.85  or  return  razor.  Ordeo 
Today.  JONES  MFQ.00.13SW.LakeSt.Deet.  906  0Blcafi0 


CkXiUsCf 


Comlca,  Cartoons,  Commer- 
cial. Newspaper  and  Magazine 
Illustrating,  Pastel  Crayon 
Portraits  and  Fashions.  By 
Mail  or  Local  Classes.  Write 
for  terms  and  List  of  soccess* 
ful students. 


easily  carried  the  cars  past  the  center 
of  the  earth,  where  gravity  began  to 
exert  its  counterpull,  up  to  within  sev- 
eral feet  of  the  opposite  surface.  The 
moment  they  started  to  fall  back,  they 
were  caught  and  held  by  automatic 
catches.  Giant  electric  hoists  completed 
their  journey  to  the  surface. 

It  is  to  these  great  engineering  feats 
that  credit  must  be  given  for  the  com- 
fort of  our  modern  city  life.  They  may 
easily  be  regarded  as  among  the  most 
beneficial  gifts  to  mankind  that  science 
has  produced  in  the  last  four  decades, 
for  they  make  possible  our  present-day 
existence.  Today  we  are  so  dependent 
for  food  upon  these  earth-piercing  tubes, 
that  if  they  all  should  be  damaged 
simultaneously,  there  would  be  much 
suffering  and  hardship  before  repairs 
could  be  effected.  Possibly  many  deaths 
might  result  from  starvation.  These 
tubes  are  indeed  the  arteries  of  our 
daily  existence. 

Some  of  the  most  widely  known  of 
Science’s  improvements  have  been  those 
of  transportation  and  travel.  Speed,_  as 
demanded  by  the  ease  and  luxury-loving 
internationalite  of  today,  has  been 
furnished  by  the  prolific  genius  of  sci- 
ence. Huge  liners  of  the  air,  several 
thousands  of  feet  in  length,  inflated  with 
helium  gas  (which  is  a plentiful  end- 
product  of  the  disintegration  processes), 
driven  by  powerful  atomic  engines  at 
several  hundred  miles  per  hour,  and 
luxuriously  fitted  with  accommodations 
for  at  least  a thousand  passengers,  ply 
the  great  Atlantic  and  Pacific  between 
breakfast  time  and  dinner.  Our  skies 
today  are  filled  with  wings  swiftly  pro- 
pelled by  noiseless  thorio-actinic  motors. 
Since  the  helium-filled  ship  came  into 
general  use,  more  than  forty-five  years 
ago,  not  a life  has  been  lost  in  aerial 
transportation.  Certainly  this  is  a 
magnificent  record,  and  a worthy  tribute 
to  the  science  that  made  it  possible. 

Progress  in  Education  has  been  no 
less  rapid.  Today  we  have  our  great 
university  cities,  endowed  by  a benevo- 
lent government,  for  the  free  use  of  all 
mankind.  Free  higher-education  to  any 
who  desire  is  as  much  a right  of  the 
world  citizen  of  today  as  liberty  was  of 
the  American  of  a century  ago.  Thou- 
sands of  investigators  in  pure  science 
now  finish  their  education  in  the  im- 
mense national  universities  of  Mars  and 
Venus,  as  all  learning  went  to  Europe 
to  receive  its  degree  in  1900. 

In  biology,  geology,  bacteriology, 
zoology,  engineering,  chemistry,  and  all 
branches  of  science  there  has  been 
rapid  advancement.  In  biology,  I under- 
stand, the  synthetic  production  of  liv- 
ing organisms  has  been  lately  accom- 
plished, and  promises  wonderful  achieve- 
ments. It  is  no  great  flight  of  fancy 
to  say  that  if  we  were  able  one  billion 
years  from  now  to  look  upon  those 
warm,  steamy,  cooling,  and  still  lifeless 
planets,  where  our  interpid  space-fliers 
have  recently  placed  cultures  of  syn- 
thetic Amoeba,  we  might  hope  to  see 
a creature  occupying  a place  in  that 
planetary  existence  comparable  to  that 
now  filled  by  the  earth’s  human  race. 

In  medical  science  there  has  been 
such  progress  that  death  by  sickness 
and  disease  is  rare,  whereas  continued 
pain  is  hardly  known,  and  certainly 
avoidable.  By  observing  scientific 
methods  of  right  living  and  obeying 
natural  laws,  one  may  expect  to  live 
for  more  than  one  hundred  years.  That 
is  a period  of  existence  nearly  twice 
that  of  the  average  man  fifty  years  ago. 

Gentlemen,  I ask  you,  can  the  com- 
ing century  be  filled  with  such  an  array 
of  achievements?  Possibly.  Who  can 
tell?  Biology  holds  hopes  which  some 
of  us  may  live  to  see  realized. 
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I Please  send  me  your  free  book  and  particulars  | 
■ of  your  Trial  Offer  of  the  Vl-Rex  Violet  Ray  • 

I Machine.  | 
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I Address | 


A BOOK  ON 
PERFECT  HEALTH 

via 

VI-REX  VIOLET  RAYS 


FREE 

Amazing  N ew  Vitality — 
Health  Can  Be  Yours 

New  Kind  of 
Electricity 
Brings 
Wonderful 
Beautyand 
Health 

At  last!  Elec- 
tricity in  its 
greatest  form 
for  the  human 
system . 

Wonderful  new  Violet 
Ray  treatments  en- 
dorsed by  physicians, 
beauty  specialists,  hos- 
pitab,  osteopaths,  and 
thousands  of  home 
users.  Like  a Godsend  to  suffer- 
ers . Like  a beauty  speciahst  for 
making  poor  complexions  beau- 
tiful. 

VI-REX 
Violet  Rays 


Better  than  gallons  of  liniment  and  drugs.  Better 
than  a ton  of  cosmetics.  Violet  Ray  treatments 
now  used  at  home  by  thousands.  Remarkable 
records  made  In  cases  of  neuritis,  rheumatism, 
asthma,  catarrh,  deafness.  Insomnia,  obesity, 
nervousness,  lumbago,  pains,  as  well  as  In 
cases  of  skin  troubles,  sallowness,  pimples, 
blackheads,  falling  hair. 

10  Days*  Trial  FREE 

Try  the  Vi-Rex  Violet  Ray 
Machine  in  your  own  home  on 
our  10  day  offer.  Attach  to  any 
electric  light  socket  or  use  Bat- 
tery Outfit  Complete.  See  how 
Violet  Rays  are  absolutely 
painless  and  harmless.  No 
shock.  No  vibration.  Harm- 
less even  to  infants.  Soothing 
or  stimulating  as  desired.  Elec- 
tricity in  its  most  helpful,  heal- 
ing, soothing  form.  Creates 
energy,  strength,  vigor  and 
beauty.  Write  for  offer. 


Send  No 
Money 

Do  not  send  money  now.  Just  write  postal  or 
mail  coupon  for  wonderful  free  52  Page  Book 
explaining  in  detail.  Read  how  Violet  Rays  mas- 
sage every  cell  In  the  body.  Read  letters  from 
users.  See  what  physicians,  sanitariums,  home 
users  say. 

WRITE  NOW! 

Why  suffer?  Why  be 
satisfied  with  less  than 
your  full  share  of  super 
health  and  beauty? 

See  what  wonderful 
Violet  Rays  will  do  for 
you.  Mail  coupon  or 
write  postal  for  free 
book  and  10  days’ 

Trial  Offer.  Do  not 
miss  this  offer.  Ad- 
dress NOW 

VNREX  ELECTRIC 

CO. 

Dept.  43 

326  W.  Madison  St* 

Chicago,  111. 
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Opportunity  Ad-lets 


Advertisements  in  this  section  twelve  cents  a word  for  each  insertion.  Name  and  address  must  be  included  at  the  above  rate.  Cash 
should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency.  No  advertisement  for  less  than  10  words 
accepted. 

Ten  per  cent,  discount  for  6 issues,  20  per  cent,  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted. 
Advertisements  for  the  June  issue  must  reach  us  not  later  than  April  22. 

The  Circulation  of  Science  and  Invention  is  over  140,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO..  INC.,  236  Fulton  Street,  New  York  City,  N.  Y. 


Aeronautics 

Boys  fly  this  model  aeroplane.  Circular  free. 
Aero  Shop,  3050  Hurlbut  Ave.,  Detroit,  Mich. 

Send  for  the  most  remarkable  flying  novelty 
ever  created.  Attains  a height  from  50  to  100 
feet,  25  cents.  S.  P.  Lux,  1582  Pitkin  Ave., 
Brooklyn,  N.  Y. 

Aviation 

Learn  to  Fly.  America’s  oldest  and  most 
reliable  Flying  School.  Complete  Ground  and 
Flying  Instruction.  We  guarantee  to  make  you 
an  expert  Pilot.  Third  Successful  Season.  Doz- 
ens of  satisfied  graduates.  Classes  begin  the  first 
of  each  month.  Write  now  for  Literature  and 
Catalogue.  The  Ralph  C.  Diggins  Co.,  140  N. 
Dearborn  St.,  Chicago,  111. 


Auto  Accessories 

Blueprints.  Automobile  Armatures.  See  ad 

under  "Electrical."  Charles  Chittenden. 

Storage  Batteries  for  Automobiles.  We  fur- 
nish all  parts  and  Moulds  for  making  them. 
Sample  Plate  40c.  Foreign  Countries  50c. 
Windsor  Specialty  Co.,  5419  Windsor  Ave.,  Chi- 

cago,  111. 

Tire  Agents.  Exclusive  representatives  to  use 
and  sell  the  new  Mellinger  Extra-Ply  Tires. 
(No  seconds.)  Guaranteed  Bond  8,000  Miles. 
Wholesale  Prices.  Sample  sections  furnished. 
Mellinger  Tire  Co.,  980  Oak,  Kansas  City,  Mis- 

souri. 

Foul  Proof  Spark  Plugs.  Mechanics  make 
Foul  Proof  Spark  Plugs.  Absolutely  will  not 
foul  up.  New  Idea.  Complete  Instructions  $2. 
Sample  Plug  $4.  Mechanics  Supply  Co.,  Kansas 

City,  Mo.,  Gateway  Station.  

Auto  Motors  Supplies.  Buick,  Michigan, 
Stoddard-Dayton,  E.  M.  F.  Cadillac,  Overland, 
Continental  and  Buda  Motors.  All  Types  $5() 
each  and  up.  Special  High  Tension  Magnetos  2 
and  4 cylinder  $9.50  each.  Electric  and  Gas 
Head  Lamps,  Coils,  Carburetors,  Air  Compres- 
sors, Generators,  Starters,  etc.  Write  for  Cata- 
log. Address  Motor  Sales  Dept.  12,  West  End, 

Pittsburgh,  Penna. 

How  to  make  automobile  storage  battery  plates. 
$1.00  postpaid.  H.  Deckelman,  7118  Nashville 

Ave.,  St.  Louis,  Mo. 

We  pay  $50  a week  taking  orders  for  INSYDE 
TYRES  inner  amror  for  automobile  tires.  Guar- 
anteed to  give  double  tire  mileage.  Any  tire. 
Prevents  punctures  and  blowouts.  Big  demand. 
Low  priced.  Write  quick  for  territory.  Ameri- 
can Accessories  Co.,  B384,  Cincinnati,  Ohio. 

Fords  start  easy  in  cold  weather.  Will  run 
34  miles  per  gallon  on  cheapest  gasoline  or  half 
kerosene,  using  our  1921  carburetors.  Increased 
power;  styles  for  all  motors;  can  attach  them 
yourself.  Big  profits  to  agents;  money  back 
guarantee;  30  days  trial.  Air  Friction  Carbure- 

tor  Co.,  1511  Madison  St.,  Dayton,  Ohio. 

Battery  Charging  Outfits,  all  sizes.  Abso- 
lutely new.  Easy  monthly  terms.  Hobart  Bros., 
Troy,  Ohio. 

I 

Motors,  Engines  and  Dynamos 
Special  Garage  Motors.  New,  manufactured 
by  General  Electric  Co.  $4  HP  $22.75;  1 HP 
$88.50;  2 HP  $126.50;  3 HP  $146.50;  5 HP 
$188.50.  All  sizes  both  single  and  Polyphase 
Motors  for  immediate  delivery.^  Special  charg- 
ing generators  all  voltages.  Write  for  catalogue. 
Motor  Sales  Dept.  12,  West  End,  Pittsburgh, 

Penna. 

Build  an  Electric  Motor.  Complete  Outfit 
$2.00.  Blue  Prints  25c.  A.  F.  Cassell,  Box  355, 

Oradell,  N.  J. 

Motor  Bargain.  Diehl  1 /20  HP  Universal 
110  V.  with  pulley.  Never  used.  Price  $6.75 
prepaid.  Alsop  Engineering  Co.,  200  W.  72nd 

St.,  N.  Y. 

Motors,  farm  lighting  generators,  battery 
chargers,  new  lower  prices.  _ Easy  monthly 
terms.  Hobart  Bros.,  Troy,  Ohio. 

Motorcycles,  Bicycles 

Used  Parts  for  all  Motorcycles.  Schuck  Cycle 

Co.,  1922  Westlake,  Seattle,  Wash. 

Don’t  Buy  a Bicycle  Motor  Attachment  until 
you  get  our  catalogue  and  prices.  Shaw  Mfg. 
Co.,  Dept.  1604,  Galesburg,  Kans. 
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Mach inery  & Tools 

Castiogs  and  drawings  to  build  sensitive  drill 
press,  $10  per  set.  Particulars  on  request.  C. 
Swanson,  7826  Coles  Ave.,  Chicago. 


American  Made  Toys 

Manufacturers  wanted  for  larger  productions 
and  homeworkers  on  smaller  scale  for  Metal 
Toys  and  Novelties,  Toy  Soldiers,  Cannons, 
Cowboys,  Indians,  Buffalo  Bills,  Wild  Animals, 
Whistles,  Bird  Whistles,  Race  Horses,  Prize 
Fighters,  Religious  Statuettes,  Puzzles  and  hun- 
dred of  other  Toys  and  Novelties.  Hundred,  and 
more  made  complete  per  hour.  ^ No  experience 
or  tools  needed.  Bronze  Casting  forms  with 
complete  outfit  from  $5.00  up.  We  are  buyers 
of  these  goods  all  year,  paying  fixed  prices. 
Contract  orders  placed  with  manufacturers.  Ex- 
ceptional high  prices  paid  for  painted  goods. 
An  enormous  business  offers  industrious  men  an 
excellent  opportunity  to  enter  this  field.  _An 
open  market  for  these  goods  all  over  United 
States,  Canada  and  South  America.  Write  us 
only,  if  you  mean  business.  Illustrated  cata- 
logue and  Booklet  mailed  free.  Toy  Soldier 
Manufacturing  Company,  Offices  and  Show- 
rooms. 1696  Boston  Road,  New  York. 



Agents  Wanted 


Agents.  Go  into  permanent  business.  No 
capital  required.  Should  net  $2,500  to  $5,000 
first  year.  Guaranteed  products  needed  in  every 
home.  Repeat  sales — big  profits.  Old  established 
concern — products  known  everywhere.  Many 
make  sales  of  $30  to  $50  per  day.  Practical 
sales  helps,  advertising  matter  furnished.  Write 
today.  W.  T.  Rawleigh  Co.,  345  Liberty  St., 
Freeport,  111.  

Newest  Thing  Out.  Lithogram  initials  for 
automobiles,  motorcycles,  canoes,  golf  sticks, 
tennis  racquets  etc.  Anyone  can  apply  them  in 
a jiffy.  Sell  to  everybody.  Set  costs  15c.; 
brings  $1.50.  Fast  sales  and  big  daily  profits  for 
agents.  Write  for  catalog.  Lithogram  Company, 
Desk  19,  East  Orange,  N.  J. 

Agents.  Sell  our  accident  and  sickness  poli- 
cies in  your  spare  time.  Pay  $5,000  death,  $25 
weekly  benefit.  Premium  $10  yearly.  Perma- 
nent income  from  renewals.  Easy  seller.  Lib- 
eral commissions.  Insurance  Co.,  Dept.  N-5, 
Newark,  N.  J. 

Perfume  Blocks  sell  everywhere.  One  Block 
costing  fifty  cents,  perfumes  an  entire  room  for 
two  months.  100%  nrofit.  Territory  protection. 

Box  174A,  Cleveland,  Ohio. 

Agents.  Our  soap  and  toilet  article  plan  is  a, 
wonder;  get  our  free  sample  case  offer.  Ho-Ro- 

Co.,  138  Locust,  St.  Louis. 

Big  money  and  fast  sales.  Every  owner  buys 
gold  initials  for  his  auto.  You  charge  $1.50; 
make  $1.35.  Ten  orders  daily  easy.  Write  for 
particulars  and  free  samples.  American  Mono- 

gram  Co.,  Dept.  71,  East  Orange,  N.  J. 

Agents.  Here’s  the  best  line  of  Food  Flavors, 
Perfumes,  Soaps,  Toilet  Preparations,  etc.,  ever 
offered.  No  capital  needed.  Complete  outfits 
furnished  Free  to  workers.  Write  today  for  full 
particulars.  American  Products  Co.,  2562 

American  Bldg.,  Cincinnati,  Ohio. 

Signs  for  Stores  and  Offices.  Entirely  new. 
$50  week  easily  made.  Assorted  working  samples 
25c.  Chicago  Sign  System,  E.  326  River  St., 

Chicago,  111. ^ 

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.  Gunmetal  Co.,  Avenue  D,  Decatur,  111. 

Make  Big  Money.  Sell  Soldering  Solution. 
No  acid.  Better  than  paste.  Sample  25c.  F. 

Kossatz,  5th  Ave.,  New  Rochelle,  N.  Y. 

Agents.  $60  to  $200  a week.  Free  Samples. 
Gold  Sign  Letters  for  Store  and  Office  windows. 
Anyone  can  do  it.  Big  demand.  Liberal  offer  to 
general  agents.  Metallic  Letter  Co.,  433Z  N. 

Clark  St.,  Chicago,  111.  

Beginners  complete  Mail  Order  System.  EX. 

Box  1005,  Atlantic  City. 

Agents.  Big  returns,  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 

Daily  Record  Bldg.,  Baltimore,  Md. 

Make  $30.75  Profit  on  $2.50  Outfit.  Gold 
Transfer  Monograms  for  Automobiles,  etc.  Free 
Samples.  National  P.  O.  Box  6-E,  Station  D, 
Brooklyn,  New  York. 
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Salesmen  Wanted 


Salesmen.  Earn  $3,500  to  $10,000  a year. 
City  or  Traveling.  Experience  unnecessary. 
Quickly  qualify  through  our  amazing  system. 
Free  employment  service  to  members.  Send  for 
Salesmanship  book,  list  of  lines  and  full  par- 
ticulars. Nat.  Salesmen’s  Training  Ass’n,  Dept. 
158D,  Chicago,  HI. 


Help  Wanted 

Universal  Shorthand  Course  (Pitman)  makes 
stenographic  experts  in  36  lessons.  Efficiency 
guaranteed  or  money  back.  Helps  users  of  other 
systems  increase  pay.  Easy  terms.  Write  for 
Booklet  12.  Universal  Shorthand  Course,  6609 
Kimbark  Avenue,  Chicago,  111. 

Stop  Daily  Grind.  Start  silvering  mirrors, 
auto  headlights,  tableware,  etc.  Plans  free. 
Clarence  Sprinkle,  Dept.  48,  Marion,  Indiana. 

Detectives  in  Great  Demand.  Men  from  18 
to  45.  Experience  unnecessary.  Easily  learned. 
Write  Earl  H.  Wilcox,  Dept.  A,  232  Sheldon 
Avenue,  Grand  Rapids,  Mich. 

Become  Automobile  Experts.  Hundreds 
wanted.  $35  week.  Learn  while  earning.  Write 
Franklin  Institute,  Dept.  J,  806  Rochester,  N.  Y. 

Earn  $250  a month,  expenses  paid  as  RAIL- 
way  Traffic  Inspector  outdoors.  Local  or  travel- 
ing. Start  at  $110  monthly,  position  guaran- 
teed after  3 months’  spare  time  study.  Write  for: 
Free  Booklet  G-57  Stand.  Business  Training 

Inst.,  Buffalo,  N.  Y. 

Hundreds  Permanent  U.  S.  Government  po- 
sitions open  to  men — women — girls,  over  17. 
Commence  $135  month.  Raise  to  $190  month. 
Vacation  with  full  pay.  Steady.  No  layoffs. , 
Inside  or  outside  work.  Common  education ! 
sufficient.  Pull  unnecessary.  Experience  ,uri-  ’ 
necessary.  List  of  positions  open  sent  free. 
Write  immediately.  Franklin  Institute,’  Dept. 

J 25,  Rochester,  N.  Y. ^ ' 

Silvering  Mirrors,  French  Plate  Taught. 
Easy  to  learn,  immense  profits.  Plans  free.' 
Wear  Mirror  Works,  Excelsior  Springs,  Mo. 

How  to  Obtain  the  Position  You  Want.  Re- 
markable Suggestions!  Powerful  Letters!,  $1.00. 
J.  T.  O’Neill,  1411  Thomas  St.,  St.  Paul,  Minn. 

Earn  $25  Weekly,  spare  time,  writing  for 
newspapers,  magazines.  Experience  unneces- 
sary; details  free.  Press  Syndicate,  5665  St. 

Louis,  Mo. , 

Boys— Men!  Become  Auto  Experts.  $35 
week.  Learn  while  earning.  Write  Franklin 

Institute,  Dept.  H 806,  Rochester,  N.  Y. 

Men  Wanted  for  Detective  Work.  Experi- 
ence unnecessary.  Write  J.  Ganor,  former  U.  S. 

Gov’t.  Detective,  135  St.  Louis. 

Be  a Mirror  Expert.  $3  to  $10  a -day;  spare 
time  home  at  first;  no  capital;  we  train,  start 
you  making  and  silvering  mirrors  French 
method.  Free  Prospectus.  W.  R.  Derr,  Pres., 

579  Decatur  Street,  Brooklyn,  N.  Y. 

Detectives  earn  big  money.  Excellent  oppor- 
tunity. Travel.  Great  demand  everywhere.  Ex- 
perience unnecessary.  Particulars  free.  Write 
American  Detective  System,  1968  Broadway, 

N.  Y. 

Men  Wanted  at  $35  to  $100  a week  to  make 
mechanical  drawings.  Work  is  easy,  pleasant, 
and  leads  to  higher  positions  in  Industrial  Field 
at  excellent  salaries.  We  furnish  set  of  instru- 
ments, train  you  at  home,  in  spare  time,  by  prac- 
tical method  and  help  you  qualify  for  position. 
Write  today  for  particulars.  Roy  C.  Claflin, 
Pres.,  Dept.  1368,  14th  & T Sts.,  Washington, 

D.  C. 

Be  a Detective.  Travel  and  earn  big  money. 
Learn  this  fascinating  profession  by  home  study. 
Particulars  free.  Write  American  School  of 
Criminology,  Dept.  B,  Detroit,  Mich. 

Business  Opportunities 

Texas  Land  $6.00  Per  Acre.  We  offer  for 
immediate  sale,  in  tracts  of  ten,  twenty,  forty 
and  eighty  acres  each,  patented  land,  full  mineral 
rights  and  oil  royalty  included,  located  near  a 
railroad  in  Brewster  County,  Texas.  Warranty 
deed  and  opinion  by  reputable  attorney  approv- 
ing the  title,  furnished  with  every  tract.  Ref- 
erences: Dunn  or  Bradstreet,  also  State  National 
Bank,  San  Antonio,  Texas.  H.  J.  McMullen, 

Bedell  Building,  San  Antonio,  Texas. 

If  you  want  to  sell  or  exchange  your  farm, 
unimproved  land,  city  property  or  patent,  write 
me.  John  J.  Black,  194th  St.,  Chippewa  Falls, 

Wis.  

We  Pay  Cash  for  your  spare  time.  Big 
money.  Easy  work.  Guaranteed.  Wonderful 
Proposition.  Only  $1.00  Retail.  Standard  Safety 

Razor  (Corporation,  Pittsburgh,  Pa. 

Advertising,  newspapers,  magazines,  every- 
where. We  prepare  your  advertisements,  illus- 
trations, form  letters,  circulars,  booklets.  Facili- 
ties for  securing  mail  or  store  sales.  Informa- 
tion cheerfully  given;  no  charge.  Write  for. 
catalog.  Scott  & Scott  Advertising  Agency,  220 
W.  42nd  St.,  New  York. 

(Continued  on  page  1365) 
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VERY  square  mile  of  the  earth’s  surface 
exposed  to  the  sun’s  rays  receives  an  aver- 
age of  over  500,000  kilowatts  of  energy 
continuously  from  our  luminary.  Imagine 
the  sun  stationed  inside  of  a hollow  sphere, 
the  diameter  of  this  sphere  to  be  as  big  as 
the  earth’s  orbit  around  tl:ie  sun.  Unquestionably  every 
square  mile  of  this  unthinkably  large  sphere,  measuring 
182,860,000  miles  across,  would  still  receive  500,000  kilo- 
watts of  energy  from  the  sun  or  a mere  trifle  of 
52,524,064,195,680,000,000,000  kilowatts  continuously.  This 
figure  is  so  tremendously  large  that  the  human  mind 
can  never  grasp  it.  It  is  simply  unthinkable. 

So  if  we  continue  and  state  that  recent  researches 
tend  to  show  that  the  ten.perature  of  the  sun  must  be 
in  the  neighborhood  of  13,500,000  degrees  Centigrade, 
that  statement,  tremendous  as  its  import  is,  leaves  our 
imagination  unsatisfied.  We  simply  can  not  comprehend 
it,  even  tho  we  realize  that  the  hottest  temperature  ever 
produced  by  man  is  but  a trifling  3500  degrees  Cen- 
tigrade. Now  compare  the  heat  of  the  electric  arc — the 
hottest  man-made  temperature— z.  e.,  3500  degrees,  with 
the  sun’s  heat  of  13,500,000  degrees.  In  other  words,  the 
sun  is  3857  times  hotter  than  our  electric  arc ! Large  as 
this  titanic  difference  is,  we  fail  entirely  to  grasp  it — 
such  are  the  limitations  of  the  human  mind. 

Then,  if  we  add  that  every  single  point  of  the  sun — 
which  is  852,908  miles  in  diameter — has  been  radiating 
this  tremendous  amount  of  heat  continuously  for  mil- 
lions of  years,  do  we  begin  to  realize  that  our  facilities 
for  grasping  such  cosmic  facts  are  entirely  inadequate. 

But  how  then  and  thru  which  agency  does  the  sun 
derive  all  this  heat?  We  don’t  know.  We  can  only 
speculate  and  theorize,  but  in  no  case  can  we  say  that 
we  are  sure.  Nor  can  we  prove  or  disprove  many  of  the 
ingenious  theories  that  have  been  adduced  on  the  subject 
in  the  past. 


Perhaps  von  Helmholtz’s  theory  is  the  most  satisfac- 
tory advanced  so  far,  because  it  is  the  most  difficult  to 
disprove.  This  famous  savant  sought  to  prove  that  the 
sun’s  heat  and  energy  were  produced  by  the  shrinkage 
of  the  flaming  fire-mass.  According  to  Helmholtz,  the 
sun  originally  was  a rather  cold  nebula,  filling  our  entire 
planetary  system.  Gradually  this  mass  assumed  motion, 
becoming  a spiral  nebula.  During  this  process  it  shrank 
gradually  from  a diameter  of  5,491,996,000  miles  (orbit 
of  Neptune)  to  its  present  size  of  852,908  miles  diam- 
eter. Due  to  this  contracting  of  the  huge  mass,  unthink- 
able gravitational  stresses  were  set  up  which  in  turn 
liberated  heat,  sufficient  to  account  not  only  for  the  sun’s 
great  present  heat,  but  a much  higher  temperature.  As 
is  well  known,  the  sun  has  past  its  zenith  some  million 
years  ago.  It  is  now  past  the  prime  of  its  life,  for  if  we 
use  von  Helmholtz’s  figures  we  find  that  at  its  hottest 
period  the  sun’s  temperature  probably  reached  between 
25  and  30,000,000  degrees  Centigrade. 

Other  scientists  in  turn  dispute  the  Helmholtz  theory 
and  maintain  that  it  is  not  at  all  necessary  to  account 
for  the  sun’s  heat  due  to  its  shrinkage  and  contraction. 
They  point  out  that  the  gravitational  forces  set  up  in 
the  sun’s  interior,  due  to  its  ponderous  mass,  are  suffi- 
cient to  produce  its  great  heat,  and  more.  When  a mass 
becomes  as  tremendous  as  the  sun  we  may  expect  alto- 
gether different  gravitational  phenomena,  as  for  instance 
those  produced  in  a little  pebble  such  as  our  earth. 

Next  we  have  the  radium  and  the  atomic  theories. 
The  former,  namely,  that  the  sun's  heat  is  due  to  radium, 
is  readily  disproved  by  the  spectroscope.  The  atomic 
theory  cannot  be  proved  nor  disproved  easily,  because 
man  has  not  produced  atomic  energy  as  yet  and  as  a 
matter  of  fact  we  know  nothing  at  all  about  it.  From  a 
purely  philosophic  standpoint,  however,  the  atomic 
theory  is  probably  the  most  plausible  one.  Time  only 
can  tell  whether  it  will  hold. 
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WHEN  studying  the  important 
subject  of  electricity,  be  guided 
by  men  who  know  the  field 
from  the  ground  up.  In  accepting 
the  guidance  of  Terrell  Croft,  you 
are  directly  under  the  instruction  of 
a man  who  gained  his  knowledge 
with  his  sleeves  rolled  up.  He  knows 
what  you  should  know  in  order  to 
become  a highly  paid  electrical  worker 
or  engineer.  He  gives  you  in  plain 
English  the  facts  and  knowledge 
possessed  by  the  men  earning  $8  per 
day  and  up.  He  tells  you  in  eight 
compact  pocket  books  that  you  can 
master,  in  a short  time,  what  he  has 
learned  in  twenty  years  as  apprentice, 
wireman',1  draftsman,  trouble  shooter, 
central  station  operator — and  then 
electrical  Engineer  for  the  Westing- 
house  Company. 

Read  This — 

Electricity,  from  the  simplest  principles  to  complete  and  economical  operation  of  a central 
station — 

Motors,  generators,  armatures,  commutators,  transformers,  circuits,  currents,  switchboards, 
distribution  systems. 

Electrical  machinery  of  every  type,  installation,  operation  and  repair. 

Wiring  for  light  and  power.  How  to  do  it  mechanically  perfect,  in  accordance  with  the 
National  Electrical  Code. 

Wiring  of  finishing  buildings.  Underwriters’  and  municipal  requirements.  How  to  do  the 
complete  job,  from  estimating  it  to  completion. 

Illumination  in  its  every  phase.  The  latest  and  most  improved  methods  of  lighting.  Lamps 
and  lighting  effects. 

A complete  course  in  mathematics  as  applied  to  work.  A course  which  refreshes  your  mind, 
and  gives  you  mastery  of  all  the  short-cuts  in  figuring. 

Electrical  practice  complete.  Electrical  practice  as  experts  know  it.  Electrical  practice 
by  experts. 
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239  West  39th  Street,  New  York 

i=g=gr!e=a=gT=:g:!gn=x 


Learn  from  records  of  actual  practice. 

The  Croft  Library  of  Practical  Electricity  teaches  you  as  in  practice, 
and  does  not  leave  off  until  you  are  an  expert.  Even  the  hardest  problems 
are  simplified  so  that  you  cannot  fail  to  understand  them. 

Never  before  in  the  history  of  electricity  has  it  been  possible  for  men 
to  earn  such  high  wages.  The  demand  for  trained  men  cannot  possibly 
be  met. 

Sent  to  you  on  ten  days’  free  trial — 

NOT  ONE  CENT  IN  ADVANCE. 

The  Croft  Library  of  Practical  Electricity  contains  eight  flexibly-bound 
volumes  of  3,000  pages  and  over  2,000  illustrations.  The  entire  set  will 
be  sent  to  >mu  charges  prepaid  for  ten  days’  absolutely  free  use. 

Merely  return  the  coupon — SMALL 
MONTHLY  PAYMENTS  IF  PLEASED. 

Fill  out  the  coupon  now.  Send  not  a cent  in  advance.  If  you  decide  in 
your  own  mind  that  no  man  interested  in  any  branch  of  electricity  can 
afford  to  be  without  the  most  popular  electrical  library  in  existence,  send 
us  the  small  monthly  payments  mentioned  in  the  coupon. 

If  for  any  reason  whatsoever  you  desire  to  return  the  books,  do  so  at 
our  expense. 
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E have  been  repeatedly  assured  by  experts 
that  our  present  visible  paper  supply  will 
give  out  in  less  than  25  years.  During  the 
past  few  years  the  paper  shortage  has  be- 
come worldwide — not  because  of  an  actual 

shortage  of  the  raw  materials  that  go  into 

the  making  of  paper — but  because  the  world  is  using  about 
25%  more  paper  than  can  be  manufactured. 

Of  course,  new  mills  are  being  built  right  along,  and  as 
it  takes  from  one  to  two  years  to  build  a paper  manufac- 
turing plant,  thus  the  present  shortage  will  have  disap- 
peared in  a few  years.  But  this  will  not  allay  the  general 
situation;  quite  the  contrary.  The  more  mills  we  build 
and  the  more  paper  we  use,  the  quicker  do  we  reach  the 
inevitable  point  where  our  raw  materials  give  out. 

Ninety  per  cent  of  our  present  day  paper  is  made  from 
wood.  Briefly  the  process  consists  in  reducing  the  wood 
to  a pulp  by  a macerating  process.  Properly  digested 
under  steam  pressure  in  a solution  of  bisulphite  of  mag- 
nesium, washed  and  bleached,  this  wood  pulp  called  “sul- 
phite” in  trade  parlance,  forms  the  base  from  which  nearly 
all  of  our  paper  is  derived.  While  paper  pulp  can  be  made 
theoretically  from  any  vegetable  fibre,  only  wood  fibre  so 
far  has  been  found  economical  enough  on  a large  scale. 

Alfalfa,  straw,  grass,  seaweed  and  a host  of  other 
substances  have  been  mentioned  from  time  to  time  as  a 
serious  competitor  to  wood,  but  so  far  not  one  of  these 
have  been  able  to  compete,  and  paper  continues  to  be  made 
of  wood  pulp. 

But  as  mentioned  before,  wood  will  surely  not  last 
forever.  It  can’t  last  while  we  are  daily  turning  whole 
forests  into  newspapers.  It  simply  does  not  grow  fast 
enough  to  keep  step  with  the  present  enormous  demand. 
Besides,  wood  is  used  for  thousands  of  other  purposes, 
and  all  this  great  demand  drives  up  its  cost  to  such  a 
height,  that  in  a very  few  years,  wood  for  paper  purposes 
will  be  unthinkable.  The  paper  on  which  this  is  printed 
cost  cents  a pound  in  1914.  Today  it  costs  from  14  to 


18  cents  in  the  open  market,  and  is  going  higher.  Even 
with  new  mills  to  take  care  of  the  present  excessive  de- 
mand, paper  prices  will  never  recede  to  their  former  levels 
or  even  anywhere  near  them.  What  then?  On  what  will 
our  books  and  magazines  be  printed  in  25  years?  Paper? 
It  is  very  doubtful.  And  if  it  is  paper,  it  will  not  resemble 
our  present-day  paper  any  more  than  the  latter  resembles 
the  papyrus  of  the  old  Egyptians,  or  the  rag  papers  first 
made  in  1150  by  the  Italians. 

What  substitute  our  children  will  use,  it  is  of  course 
impossible  to  forecast.  With  modern  chemistry  and 
mechanics  anything  is  possible — even  synthetic  wood  pulp 
with  synthetic  fibres ! 

There  is  one  substitute,  however,  which  has  not  been 
mentioned  much  lately,  altho  it  deserves  it,  particularly 
now  with  paper  selling  at  the  present  fabulous  figures. 

We  refer  to  metallic  foil.  Preposterous  as  the  idea 
appears,  it  was  proposed  by  no  less  a man  than  Edison. 
During  his  researches  with  his  storage  battery  he  pro- 
duced nickel  foil  by  the  electrolytic  method  four  to  five 
times  as  thin  as  an  ordinary  sheet  of  paper.  Moreover, 
this  nickel  sheeting,  tho  very  much  thinner,  was  stronger 
and  far  more  durable  than  paper.  Such  nickel  foil  is 
flexible,  strong,  uniform  in  thickness  and  can  be  printed 
upon  readily.  It  will  outlast  paper  for  centuries.  A 
thousand-page  nickel  foil  book  is  less  than  one-half  inch 
thick.  Now  nickel  is  of  course  not  the  only  metal  that 
can  be  used.  Aluminum,  or  a correct  aluminum  alloy, 
would  seem  to  be  ideal,  due  to  its  whiteness,  its  extreme 
lightness  and  strength.  Aluminum  now  sells  at  about 
40  cents  a pound.  If  it  can  be  produced  cheap  electro- 
lytically  in  foils,  only  three  times  thinner  than  for  in- 
stance magazine  paper,  then  one  pound  of  aluminum  will 
go  about  six  times  as  far  as  a pound  of  paper.  In  other 
words,  for  about  six  cents  you  could  print  as  many  pages 
on  aluminum  as  it  would  cost  you  to  print  the  same  pages 
on  paper  costing  fifteen  cents. 

H.  GERNSBACK. 
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WHEN  studying  the  important 
subject  of  electricity,  be  guided 
by  men  who  know  the  field 
from  the  ground  up.  In  accepting 
the  guidance  of  Terrell  Croft,  you 
are  directly  under  the  instruction  of 
a man  who  gained  his  knowledge 
with  his  sleeves  rolled  up.  He  knows 
what  you  should  know  in  order  to 
become  a highly  paid  electrical  worker 
or  engineer.  He  gives  you  in  plain 
English  the  facts  and  knowledge 
possessed  by  the  men  earning  $8  per 
day  and  up.  He  tells  you  in  eight 
compact  pocket  books  that  you  can 
master,  in  a short  time,  what  he  has 
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A complete  course  in  mathematics  as  applied  to  work.  A course  which  refreshes  your  mind, 
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our  expense. 
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NE  of  the  prime  requisites  of  modern  civili- 
zation is  fuel  for  motive  purposes.  One  hun- 
dred years  ago,  when  life  was  less  complex 
than  it  is  today,  commerce  moved  along  at 
a slow,  snail-like  pace.  If  a merchant  wished 
to  ship  his  goods  for  only  one  hundred  miles, 
the  process  took  over  a month  on  the  average.  It  topk 
the  traveler  three  days  to  cover  the  distance  from  New 
York  to  Philadelphia — less  than  one  hundred  miles.  It 
takes  two  hours  by  train  today  and  less  than  one  hour  by 
airplane. 

Fuel  made  all  this  possible.  First  it  was  wood  that 
was  burned  as  a fuel.  But  it  was  uneconomical,  for  its 
thermal  output  for  a given  weight  was  small.  Then  coal 
moved  to  the  front  and  civilization,  in  less  than  fifty 
years  leaped  ahead  farther  than  it  had  in  fifty  centuries. 
But  coal,  too,  had  its  limitations.  It  was  not  the  flexi- 
ble, nor  ideal  fuel.  It  was  satisfactory  for  a locomotive 
but  not  for  an  individual  road  vehicle  such  as  the  auto- 
mobile, invented  less  than  thirty  years  ago.  The  inven- 
tion of  the  gasoline  engine  changed  all  this,  and  with 
its  advent  civilization  and  progress  took  another  tre- 
mendous leap  forward.  The  automobile,  again  depended 
upon  a fuel — gasoline — derived  from  petroleum. 

Now  it  so  happens  that  this  comparatively  new  fuel, 
petroleum,  is  not  used  solely  as  a fuel,  but  its  by- 
products are  of  tremendous  value  to  humanity  as  well. 
Of  these  by-products  gasoline  is  perhaps  the  most  im- 
portant, being  used  chiefly  in  automobiles  and  gas  engines. 

Little  wonder  then  that  all  the  nations  are  drilling  wells 
feverishly  all  over  the  world  in  their  race  for  oil  suprem- 
acy. For  the  nation  which  controls  most  of  the  oil 
may  be  said  to  lead  the  others  today.  Germany  realized 
this  too  late  and  had  she  had  a vast  supply  of  oil  at 
hand  at  the  outbreak  of  the  world  war,  the  outcome 
might  have  been  different.  Fortunately,  Germany  was  a 
negligible  oil  producer  and  could  not  measure  up  to  the 
allies  who  controlled  over  95%  of  the  total  supply. 
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Today  the  United  States  and  Great  Britain  are  the 
chief  producers  of  the  world’s  oil  and  both  are  in  a 
frantic  race  to  gain  supremacy.  Which  of  the  two  will 
win  is  problematical. 

But  what  is  petroleum?  Whence  does  it  come?  Petro- 
leum is  thought  by  most  geologists  to  have  been  derived 
by  the  destructive  distillation  of  either  animal  or  vege- 
table matter  contained  in  the  rocks.  While  oil  is  a 
modern  fuel,  as  far  as  it  is  used  as  a prime  mover,  its 
history  dates  back  to  the  Romans.  Thus  in  Roman  times 
petroleum  was  found  in  Sicily  and  it  was  burned  in 
lamps.  But  only  in  comparatively  modern  times  has  it 
found  new  applications. 

It  is  now  thought  that  during  the  great  upheavals  in 
the  earth’s  early  history,  when  nearly  every  foot  of  land 
was  covered  with  huge  primeval  forests,  the  latter  were 
engulfed,  while  a new  crust  formed  over  the  old  land. 
These  forests  with  their  vast  animal  life  then  carbonized 
gradually,  due  to  the  earth’s  heat,  and  later  by  distilla- 
tion were  conveyed  into  oil  and  natural  gas. 

Large  as  the  earth’s  oil  deposits  are,  it  is  plain  that 
they  cannot  last  forever.  Some  day  they  must  give  out, 
as  indeed  many  oil  wells  are  becoming  exhausted  every 
year.  Authorities  as  a matter  of  fact  figure  that  our 
present  oil  supply  will  give  out  in  less  than  fifty  years. 

But  we  need  not  worry.  Four-fifths  of  the  earth’s  sur- 
face is  covered  with  water  now,  but  this  condition  did  not 
exist  when  the  earth  was  young.  We  know  now  that 
vast  stretches  that  are  ocean  today  were  once  above 
water.  By  the  law  of  averages  then  there  must  be  more 
oil  under  the  lands  now  covered  with  water  than  what 
is  land  today. 

Some  day  we  will  drill  oil  wells  far  out  in  the  ocean — 
that  is,  if  we  still  need  or  want  oil.  This,  indeed,  is  not 
a visionary  scheme.  There  are  already  such  ocean  wells 
in  actual  use  today  along  the  coast  of  California  as  well 
as  along  the  Gulf  of  Mexico. 
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the  greatest  imaginable 
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to  you 
future. 


Read  This- 


Thousands  upon  thousands  of  dol- 
lars are  being  expended  in  exten- 
sion work  and  improvements.  The 
man  who  can  use  his  head  as  well 
as  his  hands  will  be  reckoned  with 
in  this  great  revival  in  the  electrical  industry.  The 
more  you  know  the  more  will  be  your  share  in  the  way 
of  increased  earnings. 

Terrell  Croft’s  methods  of  simplifying  electricity  are 
known  throughout  this  country.  His  books  contain 
the  common-sense  facts  that  count,  the  facts  that  you 

need  on  the  job  every 
day.  There  has  never 
been  such  a demand 
for  any  electrical  book 
or  set  of  books.  It 
has  been  nearly  im- 
possible to  keep  up 
with  this  demand.  In 
these  days  when  men 
want  only  the  best  in 
electrical  literature, 
this  great  demand 
means  something  to 
you. 
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No  Wasted  Space 
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ACCURATE— 
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Electricity,  from  the  simplest  prin- 
ciples to  complete  and  economical 
operation  of  a central  station — 

Motors,  generators,  armatures,  com- 
mutators. transformers,  circuits,  cur- 
rents, switchboards,  distribution  sys- 
tems. 

Electrical  machinery  of  every  type, 
installation,  operation  and  repair. 

Wiring  for  light  and  power.  How 
to  do  it  mechanically  perfect,  in  ac- 
cordance with  the  National  Electrical 
Code. 

Wiring  of  finishing  buildings.  Un- 
derwriters' and  municipal  require- 
ments. How  to  do  the  complete  job, 
from  estimating  it  to  completion. 

Illumination  in  its  every  phase. 
The  latest  and  most  improveu  methods 
of  lighting.  Lamps  and  lighting 
effects. 

A complete  course  in  mathematics 
as  applied  to  work.  A course  which 
refreshes  your  mind,  and  gives  you 
mastery  of  all  the  short-cuts  in 
figuring. 

Electrical  practice  complete.  Elec- 
trical practice  as  experts  know  it. 
Electrical  practice  by  experts. 


Three  thousand  pages 
clearly  written.  Two  thou 
and  one  hundred  illus- 
trations that  are  an  elec- 
trical education  in  them- 
selves. Eight  beautifully 
bound  volumes,  flexible  and  pocket  size. 
Dark  red  and  lettered  in  gold. 
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A sure  means  of  gaining  promotion.  A direct  guide  to 
an  expert  working  knowledge  of  every  branch  of  elec- 
tricity. 
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The  word  Science,  from  the  Latin  scientia,  mean- 
ing knowledge,  is  closely  related  to  Invention, 
which,  derived  from  the  Latin  fwwnfio,  means,  find- 
ing out.  There  is  little  in  Science  that  did  not  at 
one  time  require  some  inventive  powers,  while  con- 
versely most  of  the  world’s  inventions  are  based  upon 
one  or  more  of  the  sciences. 

But  “invention”  antedates  “science”  by  thousands  of 
years.  When  our  prehistoric  man  first  fashioned  his  crude 
hammer  by  binding  a stone  to  a stick,  by  means  of  reeds, 
he  had  made  a basic  invention  in  every  sense  of  the 
word.  And  when  he  first  applied  his  stick  to  a huge 
boulder  he  wisht  to  move,  then  placing  a smaller  stone 
under  the  stick — he  had  made  another  notable  basic  in- 
vention— the  lever. 

In  fact,  both  of  these  basic  inventions  are  discoveries, 
and  if  they  were  first  made  today,  would  be  patentable. 
Right  here  we  may  state  that  in  patent  law  “discovery” 
and  “invention”  are  held  to  be  synonymous,  tho  popularly 
an  “invention”  designates  one  that  is  new  and  useful 
as  well  as  patentable. 

Science,  or  rather  the  sciences,  on  the  other  hand 
first  came  into  being  with  the  ancient  Greeks.  Of 
course,  some  sciences  existed  before  the  Greeks,  but  they 
were  not  recognized  as  such.  At  least  there  is  no  record 
of  any  sciences  classified  as  such  by  the  Phoenicians  or 
the  old  Egyptians.  Even  in  Grecian  times  there  were 
comparatively  little  sciences.  Thus  the  Platonists  had 
their  sciences  divided  into  dialectics,  physics  and  ethics. 

Even  in  comparatively  modern  times  there  seems  to  be 
little  agreement  as  to  what  the  sciences  really  comprise. 
Thus  Bacon  in  1605  has  history,  poesy,  and  philosophy 
as  his  sciences.  As  late  as  1830  Comte  classifies  the 
sciences  into  six  parts  in  their  following  orders : Mathe- 
matics, astronomy  physics,  chemistry,  physiology  and 
sociology. 

Even  today  there  exists  no  classification  of  the_ sciences 
that  would  be  acceptable  to  all  of  our  great  thinkers. 


The  general  public  and  “the  man  in  the  street”  possibly 
come  nearer  the  actual  definition  of  “science”  than  most 
of  our  philosophers.  To  the  public,  the  arts,  discoveries, 
inventions — all  fall  under  the  term  of  science.  Anything 
under  the  sun  nowadays  becomes  a “science” — be  it  the 
science  of  cooking,  the  science  of  darning  socks,  or  the 
science  of  cleaning  streets. 

The  myriad  of  inventions  and  discoveries  all  tend  to 
make  the  world  more  “scientific”  and  whether  we  like 
it  or  not,  one  science  or  another  creeps  into  every  one 
of  our  homes.  We  are  surrounded  with  science  all  day 
long  as  well  as  during  the  night.  Science  does  this 
thing  for  us,  and  makes  us  do  that.  There  is  no  escap- 
ing it  and  the  general  public  has  awakened  to  the  fact 
but  yesterday,  that  science  no  longer  is  the  sombre  book 
closed  with  seven  seals.  Quite  the  contrary,  it  is  the 
public  that  popularizes  science — not  our  scientists.  Just 
at  present,  for  instance,  educational  scientific  films  are 
all  the  rage  and  the  public  clamors  for  more  and  heartily 
applauds  them. 

But  our  real  scientists  are  as  backward  as  in  Galileo’s 
times.  The  public  applauds  and  instantly  believes  in  any- 
thing new  that  is  scientific,  whereas  the  true  scientist 
scoffs  and  jeers,  just  as  he  did  in  Galileo’s  times  when 
that  worthy  stoutly  maintained  that  the  earth  moved  and 
did  not  stand  still. 

Then  as  now  they  burn  our  great  discoverers  and  our 
great  scientists  at  the  stake.  Only  today  the  stake  is 
moral  and  the  fire  derision. 

It  matters  little  that  Jules  Verne  or  Nikola  Tesla  are  a 
hundred  years  ahead  of  the  times— the  scientists  scoff  and 
laugh  unbelievingly. 

But  happily,  the  great  public  today  appreciates  the 
“fantastic  dreamer”,  because  it  knows  from  experience 
that  these  “fantastic  dreams”  have  a habit  of  coming 
true  on  the  morrow. 
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HE  diamond  as  is  well  known  is  a crystallized 
form  of  pure  carbon.  The  diamond  is  not  acted 
upon  by  the  strongest  acids  or  alkalies  exactly  like 
carbon.  If  heated  to  a high  temperature  in  the 
presence  of  oxygen  it  burns,  as  does  ordinary  car- 


Ever  since  it  became  known  that  the  diamond  is  carbon, 
chemists  and  physicists  have  labored  incessantly  to  pro- 
duce this  precious  stone  artificially — synthetically  in  other 
words.  Many  precious  stones  have  been  actually  thus 
produced,  as  for  instance  the  ruby,  the  emerald  and  the 
saffire,  but  as  for  the  diamond,  it  has  so  far  baffled  all 
our  most  able  researchers. 

We  might  state  here  that  these  men  who  labor  so  in- 
cessantly to  produce  the  diamond  realize  full  well,  that 
the  minute  the  discovery  is  made,  the  diamond  market 
will  be  demoralized,  just  as  happened  when  artificial 
rubies  were  made  first.  Today  not  even  a jeweler  can 
tell  a real  ruby  from  a synthetic  one,  altho  the  real  one 
might  have  cost  $5,000,  while  the  artificial  one  can 
be  had  at  $10.  The  same  thing  will  happen  in  the  near 
future  to  the  diamond — you  can  be  sure  of  that.  What 
then?  Will  we  continue  to  adorn  ourselves  with  dia- 
monds? Perhaps.  But  the  greater  and  larger  field  will 
be  found  for  industrial  purposes.  On  account  of  their 
remarkable  hardness  diamonds  are  used  for  rock-drill- 
ing, glass  cutting,  wire  drawing  and  hundreds  of  other 
uses,  far  more  important  than  for  personal  adornment. 

Let  us  now  see  what  has  been  done  to  produce  the 
diamond  synthetically.  Perhaps  the  greatest  authority 
on  the  subject  is  the  Frenchman  Moissan,  who  actually 
produced  microscopic  diamonds  by  means  of  tremendous 
pressures.  Graphite — a pure  form  of  carbon — is  usually 


subjected  to  extraordinary  high  pressures  running  all  the 
way  up  to  15,000  atmospheres  and  higher.  While  under 
such  compression  the  graphite  is  treated  liy  means  of 
electric  currents  as  well  as  high  temperatures.  Thus  Sir 
Charles  A.  Parsons  used  a 200-ton  hydraulic  press  and  a 
current  from  a storage  battery  that  gave  80,000  amperes! 
But  no  diamonds  were  produced.  In  some  of  his  experi- 
ments Sir  Charles  actually  succeeded  in  melting  graphite 
six  times  over,  but  the  only  result  was  a slight  alteration 
in  the  structure  of  the  graphite. 

Having  found  that  pressures  by  means  of  the  hydraulic 
press  had  their  limitations.  Parsons  then  set  about  to 
obtain  very  much  higher  pressures  on  graphite  than  had 
ever  been  thought  possible.  He  simply  fired  a rifle  or 
gun  bullet  into  a tapered  hole  drilled  into  a block  of 
steel.  At  the  bottom  of  the  hole  was  a small  quantity 
of  graphite.  By  firing  a steel  bullet  into  such  a hole  the 
net  pressure  on  the  graphite  was  calculated  to  be  2,000 
tons  per  square  inch  I So  tremendous  is  such  a pressure 
that  the  bottom  of  the  hole  was  enlarged  to  almost  twice 
its  original  size ! But  still  the  graphite  did  not  change. 

Substituting  a tungsten  steel  block  tempered  glass  hard 
and  firing  a bullet  into  a tapered  hole  by  means  of  a 
high  powered  rifle,  pressures  as  high  as  5,000  tons  per 
inch  were  recorded — but  still  the  graphite  refused  to  be- 
come a diamond. 

It  is  of  high  interest  to  note  that  Stanley  Cook  cal- 
culated that  during  such  experiments  the  final  pressure 
must  be  at  least  15,000  atmospheres,  while  a temperature 
(caused  by  the  tremendous  pressure)  of  between  15,250° 
and  17,700°  Centigrade  must  have  been  reached.  In  other 
words,  a temperature — tho  momentary,  of  course — as  high 
as  that  which  prevails  in  the  sun ! 

H.  GERNSBACK. 
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Every  day  I receive  dozens  of  requests  from 
inventors  and  would-be  inventors  asking  me  what 
to  invent.  Many  of  my  correspondents  often 
bemoan  their  fate  that  they  have  been  born  in 
an  age  “when  everything  worth  while  was  already 
invented” ! What  will  these  good  people  think  twenty 
years  hence?  Hundreds  of  thousands  of  important  inven- 
tions— undreamt  of  today — will  have  been  made  in  that 
time.  Thousands  of  fortunes  will  have  been  made  by  the 
present  and  next  generation  from  inventions  unsuspected 
to-day.  What  is  the  answer  to  these  good  people  who 
think  everything  worth  while  has  been  invented? 

Just  this:  Look  about  you.  See  for  yourself  how 

your  friends,  your  brother,  your  father,  your_  mother, 
your  wife,  slave  away  day  in  and  day  out  at  their  chores 
or  their  daily  work. 

We  work  more  strenuously  today,  more  intensely  and 
much  harder  than  our  grandfathers  and  grandmothers. 
The  railroad,  the  auto,  the  telephone,  all  tend  to  cut 
down  time  and  distance.  Competition  everywhere  is 
keener,  fiercer  than  ever  before.  That  means  more  in- 
tense and  harder  work;  it  too  means  that  we  expend 
more  nervous  energy  than  we  ever  did  before. 

Consequently,  we  must  make  all  of  our  tasks  lighter, 
and  we  must  save  more  time  every  day,  if  we  don’t  want 
to  go  to  pieces. 

Look  about  you.  Strive  to  reduce  the  load  from  our 
workers.  Take,  for  instance,  your  mother,  or  your  wife. 
Their  daily  dishwashing  task — particularly  where  there 
are  no  servants — is  tremendous,  if  you  figure  up  the  time 
and  the  hard,  unpleasant  work. 

Dishwasher.  What  is  wanted  is  a practical  dishwasher. 
To  be  sure,  there  are  some  of  them  on  the  market  today. 
But  I’ve  never  seen  a good  one.  To  begin  with,  it  rnust 
not  be  too  big.  It  should  fit  the  sink,  or  be  of  an  equiva- 
lent size.  It  should  have  a gas  attachment  to  generate 
steam.  Hot  water  alone  does  not  cut  the  grease  from  a 
roasting  pan.  You  must  have  steam,  or  steaming  hot. 


boiling  water.  That  does  the  trick,  and  quickly,  too. 
And  the  dishes,  glasses,  forks  and  knives  come  out  per- 
fectly dry,  because  the  heat  from  the  steam  evaporates 
the  water,  drying  everything.  The  big  hotels  use  such 
dishwashers — why  don’t  we  make  one  for  our  mothers 
and  wives  that  we  can  sell  for  $35?  Here  is  a fortune 
for  you  if  you  go  about  it  right. 

Envelope-Letter.  Down  in  the  office  we  still  use  our 
prehistoric  letters  and  envelopes.  We  first  write  a letter, 
then  an  envelope.  In  a busy  office — unless  they  use  the 
expensive  “open  face”  envelope,  it  happens  dozens  of 
times  that  Jones  receives  Smith’s  letter,  and  vice-versa. 
Why  not  combine  letter  and  envelope?  “To  be  sure,  many 
patents  exist  on  such,  but  the  ideas  were  not  good  be- 
cause we  recall  few  firms  using  such  an  envelope-letter. 
Your  fortune  is  made  if  you  invent  one  that,  when 
opened  does  not  mutilate  the  letter,  and  looks  respectable 
after  opening. 

Letter  Opener.  Big  firms  receive  thousands  of  letters 
in  every  mail.  Such  letters  are  not  opened  by  hand 
any  more  today.  Machines  are  used.  But  there  are  few 
that  fit  the  bill.  And  they  all  get  easily  out  of  order, 
and  mutilate  the  contents  of  a letter.  Here’s  your  chance, 
and  a small  machine  for  the  small  firm  would  find  a good 
market.  Why  not  combine  a letter  opener  and  an  en- 
velope sealing  machine?  Here’s  a real  idea  for  you. 

Pencil  Sharpener.  Ah,  for  the  genius  who  will  bless 
our  stenographers  with  a REAL  pencil  sharpener.  There 
is,  as  yet,  none  in  captivity.  They  all  break  more  pencils 
and  chew  them  up  faster  than  you  can  feed  them.  A 
simple  sandpaper-wheel,  correctly  constructed,  should  be 
better  than  anything  containing  funny  knives  and  foolish 
cutters.  Here  is  your  chance. 

Paper  Collars.  Now  for  a cheap  white  paper  collar 
that  you  can’t  tell  apart  from  a linen  one.  Sells  for  five 
or  ten  cents  apiece.  Used  once  only,  then  thrown  away. 
But  it  must  be  stiff  and  non-wilting — a man’s  collar. 

H.  Gernsback. 
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At  $50  or  $100  the  information  contained  in  the 
Croft  Library  would  be  a good  investment.  But 
Ldespite  the  fact  that  paper  and  other  material  going 
into  these  books  have  advanced  about  300%,  we  have 
kept  the  selling  price  down. 

After  the  present  printing  is  exhausted,  it  will  never 
again  be  possible  to  sell  the  most  popular  electrical  set 
in  America  at  the  present  low  price. 

Save  money  by  ordering  now 

You  can  realize  a substantial  saving  by  returning  the  coupon 
below  today.  At  the  same  time  you  will  start  to  acquire  a knowl- 
edge that  will  advance  you  to  the  higher  positions  in  the  world 
of  electricity. 

40  per  Electrical  workers  are  earning  $9  per 
j day  and  over,  and  there  are  many  more 

day  or  more  needed  than  are  available.  Terrell  Croft 
is  a practical  man.  He  tells  you  in  concrete  language  how  to 
get  ready  to  earn  $9  per  day  and  over.  His  methods  are  never- 
failing.  The  information  is  in  simplest  language  and  simplest 
arithmetic. 

He  is  proving  every  day  that  he  can  teach  a man  as  much 
about  electrical  work  in  six  months  as  can  be  learned  in  five 
years’  practice. 

mrtnoir  nairl  coupon  below 

I'NO  money  to  oe  paia  today.  This  is  your  oppor- 

in  arliranf'<> TT-iol-olir  tunity  to  procure  a complete, 

til  ailVclliCC  Illc^rciy  practical  electrical  education 

t K /'rtiirtrtn  ^ Many 

rdlim  V n 6 coupoil  resident  courses  costing  $200 

to  $300  do  not  contain  as  valuable  first-hand  data  as  is  embodied  in 
these  books. 

If  satisfactory,  pay  $2  in  ten  days  and  $3  per  month  for  six 
months.  Return  the  books  at  our  expense  if  you  are  not  thoroughly 
pleased. 

IffUlkaur-j^  dcok  (kSftc. 

239  West  39tli  Street,  New  York 

Publishers  of  Books  for  Engineers  since  1876 
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Read  This 


Electricity,  from  the  simplest-  principles  to  complete 
and  ecoinomical  operation  of  a central  station — 

Motors,  generators,  armatures,  commutators,  transform- 
ers, circuits,  currents,  switchboards,  distribution  systems. 

Electrical  machinery  of  every  type,  installation,  opera- 
tion and  repair. 

Wiring  for  light  and  power.  How  to  do  it  mechanically 
perfect  in  accordance  with  the  National  Electrical  Code. 

Wiring  of  finishing  buildings.  Underwriters’  and  munic- 
ipal requirements.  How  to  do  the  complete  job,  from 
estimating  it  to  completion. 

Illumination  in  its  every  phase.  The  latest  and  most 
improved  methods  of  lighting.  Lamps  and  lighting  effects. 

A complete  course  in  mathematics  as  applied  to  work. 
A course  which  refreshes  your  mind,  and  gives  you  mastery 
of  all  the  short-cuts  in  figuring. 

Electrical  practice  complete.  Electrical  practice  as  ex- 
perts know  it.  Electrical  practice  by  experts. 


McGraw-Hill  Book  Co.,  Inc. 

239  West  39tli  St.,  New  York. 
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S fall  and  winter  approach  each  year,  we 
become  much  concerned  about  our  heating 
facilities.  If  we  own  a house,  the  coal 
problem  becomes  a momentous  question, 
and  just  now,  a very  expensive  one  as  well. 
But  if  you  were  to  tell  a man  that  out 
of  twenty  tons  of  coal  he  uses  a season  to  heat  his 
house,  some  sixteen  or  seventeen  are  a total  unnecessary 
waste,  he  probably  would  doubt  your  sanity. 

The  trouble,  you  see,  lies  not  in  the  coal  or  in  the 
heating  apparatus,  but  in  the  house  itself,  or  rather  in 
our  low  intelligence.  We  build  houses  to  live  in,  and 
to  have  a roof  over  our  heads,  or  to  provide  a place 
for  our  furniture,  but  with  no  forethought  to  keep  warm 
in  winter,  and  cool  in  summer.  If  an  ice-box  manu- 
facturer built  his  ice-boxes  like  we  build  our  houses, 
he  would  soon  go  out  of  business. 

Now  let  us  see  what  is  wrong.  On  a nice  summer’s 
day  with  a temperature  of  70°  outdoors,  close  all  doors 
and  windows  of  your  house.  Start  your  furnace  with 
a few  pounds  of  coal  and  it  won’t  take  but  a few  minutes 
to  warm  the  house  up  to  75°.  With  less  than  five  pounds 
of  coal  you  can  keep  up  this  temperature  for  a whole 
day  or  longer.  The  reason  of  course  is  that  as  it  is  70° 
outdoors  you  loose  practically  no  heat  to  the  outside 
temperature,  which  is  almost  as  high  as  the  interior 
of  the  house.  But  let  the  outside  temperature  drop  to 
zero,  your  five  pounds  of  coal  will  have  given  up  their 
heat  thru  the  good  conducting  walls  of  your  house  in 
less  than  five  minutes. 

Evidently  the  moral  is : Don’t  heat  your  house  and  all 
outdoors,  but  just  heat  the  air  of  your  house,  and  KEEP 
the  heated  air  indoors. 

That  is  what  a Canadian  engineer  thought  last  year, 
when  he  built  his  house  up  in  Alberta.  Here  the  tem- 
perature drops  to  20°  below  zero  for  weeks  at  a time 
^ and  zero  weather  is  the  rule  rather  than  the  exception. 


So  he  built  his  house  on  the  ice-box  plan.  The  entire 
house  is  built  of  cement,  with  double  walls,  double  ceil- 
ings, double  roof,  and  double  floors.  Between  the  double 
walls  is  an  airspace  about  two  to  three  inches  wide. 
This  airspace  alone  would  be  a great  improvement  to 
keep  out  the  cold,  but  our  engineer  went  further.  He 
filled  in  every  bit  of  space  between  the  walls  with  cork 
dust.  This  is  both  cheap  and  one  of  the  very  worst 
conductors  of  heat.  By  doing  so  he  effectively  in- 
sulated his  entire  house  against  the  outside  temperature. 

The  windows  were  double  and  triple  panes  of  glass 
with  air  spaces  between  the  panes.  The  doors  leading 
outside  are  all  of  the  revolving  kind  and  they  too  serve 
as  the  only  means  for  ventilation,  as  all  windows  must 
be  kept  closed  hermetically. 

Now  comes  the  astonishing  part.  The  house  is  entirely 
heated  by  a few  electrical  heaters.  No  steam  is  used 
at  all.  The  owner  figures  that  his  electric  heaters  con- 
sume an  equivalent  of  three  tons  of  coal  a season,  were 
he  to  use  a furnace.  And  this  too  in  steady  zero 
weather. 

Another  example  of  what  a little  intelligence  plus 
science  will  do. 

Of  course  this  is  all  good  advice  if  you  are  to  build 
a new  house,  but  how  about  your  present  one?  Natur- 
ally you  cannot  build  double  walls  now ; it  is  too  late  for 
that,  without  doing  the  house  over.  But  you  can  do 
this.  The  source  of  the  greatest  loss  of  heat  lies  with- 
out question  in  the  window  panes.  Your  house  walls 
may  be  two  to  four  inches  thick,  while  the  glass  panes 
measure  but  an  eighth  of  an  inch  thick.  Suppose  you 
build  a wooden  frame  one  inch  thick  inside  of  the 
present  window  frame.  On  top  of  this  frame  place  a 
second  pane  of  glass  and  putty  it  in  place.  This  gives 
you  an  airspace  of  one  inch  between  the  two  panes. 

It  will  also  reduce  your  coal  bill  over  one-third. 

H.  GERNSBACK. 
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Read  This — 

Electricity,  from  the  simplest  principles  to  complete 
and  economical  operation  of  a central  station — 

Motors,  generators,  armatures,  commutators,  transform- 
ers, circuits,  currents,  switchboards,  distribution  systerns. 

Electrical  machinery  of  every  type,  installation,  opera- 
tion and  repair. 

Wiring  for  light  and  power.  How  to  do  it  mechanically 
perfect  in  accordance  with  the  National  Electrical  Code. 

Wiring  of  finishing  buildings.  Underwriters’  and  munic- 
ipal requirements.  How  to  do  the  complete  job,  from 
estimating  it  to  completion. 

Illumination  in  its  every  phase.  The  latest  and  most 
improved  methods  of  lighting.  Lamps  and  lighting  effects. 

A complete  course  in  mathematics  as  applied  to  work. 
A course  which  refreshes  your  mind,  and  gives  you  mastery 
of  all  the  short-cuts  in  figuring. 

Electrical  practice  complete.  Electrical  practice  as  ex- 
perts know  it.  Electrical  practice  by  experts. 


The  price  goes  up 

After  the  present  printing  of  the  CROFT  LIBRARY  OF 
PRACTICAL  ELECTRICITY  is  exhausted  it  will  be 
impossible  to  sell  the  books  at  $20 


ELEC  TR I CITY 
COMPLETE 

A T $50  or  $100  the  information  contained  in  the 
LjL  Croft  Library  would  be  a good  investment.  But 
X A-despite  the  fact  that  paper  and  other  material  going 
into  these  books  have  advanced  about  300%,  we  have 
kept  the  selling  price  down. 

After  the  present  printing  is  exhausted,  it  will  never 
again  be  possible  to  sell  the  most  popular  electrical  set 
in  America  at  the  present  low  price. 

Save  money  by  ordering  now 

You  can  realize  a substantial  saving  by  returning  the  coupon 
below  today.  At  the  same  time  you  will  start  to  acquire  a knowl- 
edge that  will  advance  you  to  the  higher  positions  in  the  world 
of  electricity. 

Earn  $9  per  Electrical  workers  are  earning  $9  per 
j day  and  over,  and  there  are  many  more 

day  or  more  needed  than  are  available.  Terrell  Croft 
is  a practical  man.  He  tells  you  in  concrete  language  how  to 
get  ready  to  earn  $9  per  day  and  over.  His  methods  are  never- 
failing.  The  information  is  in  simplest  language  and  simplest 
arithmetic. 

He  is  proving  every  day  that  he  can  teach  a man  as  much 
about  electrical  work  in  si.x  months  as  can  be  learned  in  five 
years’  practice. 

coupon  below 

1^0  money  lO  oe  paia  today.  this  is  your  oppor- 
ITI  aA\rant'P' ‘unity  to  procure  a complete, 

m aavance merely  practical  electrical  education 

„ J- Vk  a very  low  price.  Many 

return  the  coupon  resident  courses  costing  $2(^ 
to  $300  do  not  contain  as  valuable  first-hand  data  as  is  embodied  in 
these  books. 

If  satisfactory,  pay  $2  in  ten  days  and  $3  per  month  for  six 
months.  Return  the  books  at  our  expense  if  you  are  not  thoroughly 
pleased. 

2.39  Wesi  ,39lli  Street,  New  York 

Publishers  of  Books  for  Engineers  since  1876 
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McGraw'Hill  Book  Co..  Inc. 

239  West  39th  St.  New  York. 

Gentlemen : Please  send  me  the  Library  of  Practical  Electricity  (shipping 

charges  prepaid),  for  10  days'  free  examination.  If  satisfactory,  I will  send  $2 
in  tell  days  and  $3  per  month  until  $20  has  been  paid.  If  not  wanted,  I will 
write  you  for  return  sliipping  instructions. 


8 flexible  pocket  books  — over 
2,000  illustrations,  the  best  illus- 
trated and  most  easily  understood 
electrical  library  in  existence. 
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we  subject  this  phosphorus  to  the  enormous  pressure  of 
some  175,000  pounds  per  square  inch  we  obtain  an  entirely 
new  substance  which  is  neither  the  usual  nor  the  allo- 
tropic  red  phosphorus,  but  sometbing  entirely  different. 
We  obtain  black  phosphorus  which  is  very  hard  and  which 
only  oxidizes  at  a very  slow  rate.  It  is  also  15  per  cent, 
denser  than  the  white  variety.  It  can  be  handled  with 
the  fingers  with  impunity  and  the  material  is  a good 
conductor  of  electricity. 

Dr.  Bridgman  found  that  at  high  pressures,  paraffin  be- 
came more  rigid  than  soft  steel ; soft  rubber  became  as 
brittle  as  glass.  Another  noteworthy  feature  was  discov- 
ered in  the  course  of  these  experiments  and  that  is  that 
nearly  all  metals  such  as  metallic  wires  subjected  to  tre- 
mendous pressures  become  slightly  more  conductive  to  the 
electrical  current. 

There  is  no  doubt  that  thru  these  researches  we  will 
learn  much  about  the  nature  of  the  atom  as  well  as  about 
the  electron  if  we  subject  materials  to  still  higher  pres- 
sures. This  field  is  practically  virgin  and  we  may  say 
that  only  the  surface  has  been  scratched  so  far.  What 
will  happen,  for  instance,  if  many  of  our  well-known 
substances  are  subjected  to  pressures  of  say  two  or  three 
million  pounds  per  inch,  or  higher,  is  difficult  to  conceive 
today.  Of  course  today  we  have  no  control  of  such 
pressures  because  there  exist  no  materials  sufficiently 
hard  to  resist  such  titanic ' compression.  But  science 
will  surely  find  a way  to  obtain  some  alloys  unknown 
today  that  will  lend  themselves  to  such  pressures.  It  is 
even  thought  possible  in  some  quarters  that  in  high  pres- 
sures we  have  the  key  to  our  alchemist’s  dreams  of 
changing  one  metal  into  another,  from  base  to  precious, 
or  vice  versa.  Although  this  may  sound  extreme  and 
while  the  theory  is  not  given  credence  by  most  scientists, 
still  the  example  of  phosphorus  is  pointed  out  as  to  what 
may  happen,  given  sufficiently  high  pressures. 

H.  GERNSBACK. 


ID  you  ever  hear  of  five  different  kinds  of  ice? 
Perhaps  not.  The  only  kind  of  ice  that  you 
have  ever  seen  or  heard  of  before  is  the  good 
old-fashioned,  common,  ordinary  ice.  But  of 
late,  many  new  things  are  happening  in  the 
world  of  science  and  the  discovery  of  the  existence  of 
five  different  kinds  of  ice  is  one  of  them. 

In  his  recent  researches,  Professor  P.  W.  Bridgman,  of 
the  Carnegie  Institute  at  Washington,  has  made  some 
very  remarkable  discoveries  due  entirely  to  extraor- 
dinary high  pressures.  He  investigated  a great  many 
substances  which  he  subjected  to  tremendous  pressures 
and  under  such  conditions  a number  of  surprising  things 
happen.  Take,  for  intance,  water.  If  we  subject  it  to 
a pressure  of  about  300,000  pounds  to  the  square  inch, 
water  first  becomes  solid,  turning  into  ice,  altho  it  is 
nearly  boiling  hot! 

At  ordinary  atmospheric  pressures  water  turns  to  ice 
at  about  32°  Fahrenheit.  But  as  we  compress  it  to  very 
high  figures,  we  find  that  water  is  indeed  a highly  com- 
pressible substance — a thing  that  was  not  known  before. 
Thus  Dr.  Bridgman  has  comprcst  zvater  to  80  per  cent, 
of  its  volume!  During  such  compression  the  water  turns 
to  ice  at  all  sorts  of  temperatures,  and  the  four  new  and 
different  kinds  of  ice  t''at  were  discovered  are  all  con- 
siderably denser  than  water.  In  other  words,  such  a cake 
of  ice  zvoidd  sink  in  water,  instead  of  floating  as  ordinary 
ice  does. 

Water,  however,  is  only  one  of  the  substances  that  be- 
haves strangely  under  high  pressures.  Take  phosphorus, 
for  example.  Ordinarily  this  substance  is  known  in  two 
forms,  namely,  the  ordinary  yellow  or  white  phosphorus 
and  the  red,  allotropic  variety,  both,  however,  having 
practically  the  same  general  physical  characteristics 
White  phosphorus  is  highly  oxidizable  and  cannot  be  left 
in  the  open  air  without  danger  of  ignition.  It  is  a non- 
conductor of  electricity  and  as  soft  as  wax.  If,  however. 
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An  Amaxin^y  Easy  Way 
to  Earn  ^10,000  aYear 

Let  Me  Show  You  How  Free 


TO  the  average  man  the  $10,000  a year  job  is 
only  a dream.  Yet  today  there  are  a surprising 
number  of  men  earning  five  figure  salaries 
who  were  merely  dreaming  of  them  a short  while 
ago.  The  secret  of  their  success  should  prove  a 
startling  revelation  to  every  ambitious  man  who 
has  ever  aspired  to  get  into  the  $10,000  a year 
class. 

There  is  nothing  fundamentally  “different”  about 
the  man  whose  salary  runs  into  five  figures.  He 
is  made  of  the  same  stuff  as  you  and  I.  It  is  not 
necessary  that  he  must  enjoy  the  privilege  of  some 
influential  connection  or  “pull.”  For  example  take 
J.  P.  Overstreet,  of  Dallas,  Texas.  A few  short 
years  ago  he  was  a police  officer  earning  less  than 
$1,000  a year.  To-day  his  earnings  are  in  excess 
of  $1,000  a month — more  than  $12,000  a year. 
C.  W.  Campbell,  Greensburg,  Fa.,  was  formerly 
a railroad  employee  on  a small  salary — last  month 
his  earnings  were  $1,562. 

Why  Salesmen  Earn  Such  Big  Pay 

Just  Stop  a moment  and  think  over  the  success- 
ful men  of  your  acquaintance.  How  many  of 
them  are  connected  with  some  form  of  selling?  If 
you  will  study  any  business  organization  you  will 
see  that  the  big  jobs  go  to  tlie  men  who  sell,  for 
upon  their  efforts  depend  the  profits  a company 
makes.  Without  trained  men  to  place  a product  on 
the  market,  the  finest  goods  are  worth  no  more 
than  so  much  clay.  Salesmen  are  the  very  nerve 
centers  of  a business.  Is  it  any  wonder  that  they 
earn  big  pay? 

The  man  who  starts  working  as  a bookkeeper  or 
clerk  for  $25.00  a week,  never  increases  his  value 
to  the  firm.  Any  advance  in  pay  is  merely  a re- 
ward for  length  of  service.  At  the  end  of  ten  years 
he  is  no  more  essential  to  the  life  of  the  organi- 
zation than  he  was  at  the  end  of  ten  weeks.  He 
is  only  a necessary  liability — drawing  his  pay  be- 
cause soinel)ody  must  be  found  to  work  at  the 
unimportant,  routine  jobs.  Once  established  in  the 
rut,  he  becomes  a cog  in  tlie  machine — when  he 
is  worn  out,  he  can  be  easily  and  cheaply  replaced. 

Why  Don’t  You  Get  Into 
the  Selling  Field? 

Mr.  Overstreet,  Mr.  Campbell  and  the  others 
whose  letters  you  see  on  this  page  are  all  success- 
ful salesmen.  They  realized  their  ambitions  by 
landing  $10,000  jobs  in  an  amazingly  simple  way, 
with  the  help  and  guidance  of  the  National  Sales- 
men’s Training  Association.  Sometime — some- 

where back  in  the  past,  each  one  of  them  read  of 
this  remarkable  course  of  Salesmanship  training 
and  I'inijiloymcnt  Service  just  as  you  are  reading 
of  it  to-day.  Each  one  of  them  was  dissatisfied 
with  his  earning  capacity — as  perhaps  you  are — 
and  cacli  one  cast  his  lot  with  the  N.  S.  T.  A. 
To-day  they  are  important  factors  in  the  business 
world — enjoying  all  the  comforts  and  luxuries 
money  can  buy.  And  yet  they  are  not  exce]>tions, 
for  there  are  thousands  of  N.  S.  T.  A.  trained 
salesmen  wlio  arc  making  big  money,  as  we  will 
lie  only  too  glad  to  show  you  if  yon  will  mail 
the  coupon. 


We  Train  You  and  Help 
You  Land  a Job 

The  National  Salesmen’s  Training  Association  is 
an  organization  of  top-notch  salesmen  and  sales 
managers  formed  for  the  express  purpose  of  train- 
ing men  in  the  science  of  successful  selling.  You 
do  not  need  to  know  the  first  thing  about  selling-— 
for  the  N.  S.  T.  A.  trains  you  from  the  ground  up 
— gives  you  a complete  insight  into  selling  methods 
— in  your  spare  time  without  making  it  necessary 


Read  These  Amazing  Stories 
of  Quick  Success 

Earned  $524  in  Two  Weeks 
I have  never  earned  more  than  $60  a month. 
Last  week  I cleared  $306  and  this  week  $218. 
You  have  done  wonders  for  me. — Geo.  W. 
Kearns,  107  W.  Park  Place,  Oklahoma  City, 
Okla. 

I Now  Earn  as  High  as  $100  a Day 
I took  your  course  two  years  ago.  Was 
earning  $16  a week  clerking.  Am  now  selling 
many  of  the  largest  firms  in  the  U.  S.  I have 
earned  more  than  $100  in  a day.  You  secured 
me  my  position.  Our  Sales  Manager  is  a 
graduate  of  yours. — J.  L.  DeBonis,  1628  S. 
Crawford  Ave.,  Chicago,  111. 

Earns  $1,562  in  Thirty  Days 
My  earnings  for  the  past  thirty  days  are 
$1,562,  and  I won  Second  Prize  in  March  al- 
though I only  worked  two  weeks  during  that 
month. — C.  W.  Campbell,  Greensburg,  Pa. 

Earned  $1,800  in  Six  Weeks 
As  soon  as  I received  a letter  from  you  and 
your  literature,  I knew  that  I was  on  the  right 
track  and  very  soon  after  I applied  for  a 
position  as  a Salesman  to  one  of  the  firms  whom 
you  informed  me  were  in  need  of  a Sales- 
man and  to  whom  you  had  recommended  me. 
As  soon  as  they  received  my  application,  which 
was  by  mail,  they  wired  me  to  come  for  an  ap- 
pointment which  I did,  with  the  result  being 
that  I sold  my  services  to  them  in  about  thirty 
minutes,  took  a territory  in  Illinois  and  Wis- 
consin and  made  a success  of  it  from  the  very 
first  week. 

From  that  time  on  I have  been  what  might 
be  termed  as  a “high  pressure”  Salesman, 
selling  lines  where  nine  out  of  ten  Order 
Takers  would  fail.  I have  sold  goods  in  a 
highly  successful  manner  in  nine  or  ten  States, 
both  North  and  South.  My  earnings  for  March 
were  over  $1,000  and  over  $1,800  for  the  last 
six  weeks,  wliile  last  week  my  earnings  were 
$356.00.  I travel  eleven  months  out  of  the 
year,  working  five  days  each  week. 

•The  N.  S.  T.  A.  dug  me  out  of  a rut  where 
I was  earning  less  than  $1,000  a year  and 
showed  me  how  to  make  a success. — J.  P. 
Overstreet,  Dallas,  Texas. 


to  give  up  your  present  position  until  you  are  ; 
ready  to  begin  actual  selling.  J 

In  addition  to  this  remarkably  efficient  course  of  , 
training,  the  N.  S.  T.  A.  maintains  a Free  Em-  ; 
ployment  Service  to  help  its  Members  to  jobs  in 
the  lines  for  which  they  are  best  suited.  This  in 
itself  is  of  incalculable  value  for  it  allows  the 
prospective  salesman  to  make  a complete  survey 
of  the  selling  field  and  to  select  the  work  which 
most  appeals  to  him. 

Salesmen  Are  Needed — Now!  | 

Get  out  of  that  rut ! Work  for  yourself ! Sales- 
manship is  the  biggest  paid  of  all  professions.  Just  . 
because  you  have  never  sold  anything  is  no  sign 
that  you  can’t.  We  have  made  Star  Salesmen  of 
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have  pointed  out  before  in  these  columns 
how  utterly  wasteful  our  present  methods 
for  obtaining  light  are.  We  have  men- 
tioned the  fact  that  the  coal  which  we  burn 
to  obtain  electricity  is  nearljr  all  wasted, 
and  that  we  realize  less  than  one  per  cent  in 
light,  of  the  energy  contained  in  coal. 

What  then  are  our  prospects  of  producing  “cold  light” 
in  the  near  future?  There  are  three  so-called  sources 
of  cold  light  of  which  we  know  today.  These  sources 
are  purely  physical,  and  do  not  include  cathode-ray 
effects  of  the  Geissler  tube  type  or  Cooper  Hewitt  light 
variety.  These  latter  are  not  to  be  classed  in  the  “cold 
light”  category  because  the  light  produced  in  either  of 
these  tubes  is  not  really  cold  in  the  true  sense  of  the 
word. 

The  three  sources  that  can  give  rise  to  cold  light 
are  the  following ; Luminescence,  Fluorescence  and 
Phosphorescence.  Luminescence  can  be  derived  from 
a large  number  of  substances  which  become  luminous 
under  the  influence  of  light,  also  due  to  ignition,  etc. 
In  nearly  all  cases  luminescence  occurs  with  a simul- 
taneous rise  of  temperature,  and  for  this  reason  it 
really  cannot  be  termed  “cold  light.”  When  we  take 
a diamond  and  heat  it  moderately,  it  becomes  luminous. 
This  fact  has  been  known  for  a long  time,  and  this 
is  one  variety  of  luminescence.  Calcide,  too,  when 
heated  becomes  luminous  and  remains  so  in  the  dark 
for  hours,  even  if  the  heat  has  been  discontinued. 

In  contra-distinction  to  luminescence  we  have  fluor- 
escence. Fluorescence  is  a lighting  phenomenon  which 
takes  place  only  as  long  as  the  source  of  light  is  directed 
upon  the  substance.  The  fluorescence  disappears  im- 
mediately when  the  original  lighting  source  is  discon- 


tinued. Fluorescence  for  that  reason  is  due  to  the 
absorption  of  certain  light  rays.  A peculiar  phenome- 
non of  many  fluorescent  substances  is  that  they  give 
out  rays  of  light  of  a different  color  than  the  substance 
itself.  For  instance  certain  green  crystals  of  fluorspar 
give  off  blue  light,  etc. 

Next  in  order  we  have  phosphorescence,  in  contra- 
distinction to  fluorescence.  The  difference  between  the 
two  is  that  phosphorescence  persists  after  the  source 
of  light  has  been  removed.  Thus  for  instance  calcium 
sulphide  gives  off  light  after  it  has  been  exposed  to 
sunlight  and  continues  to  do  so  for  some  time  in  the 
dark.  Many  substances  such  as  barium  sulphide,  stron- 
tium sulphide,  etc.,  when  exposed  to  ultra-violet  rays 
or  X-rays,  will  continue  to  emit  a soft  light  for  hours 
in  the  dark. 

Phosphorescence  is  also  found  to  a very  large  extent 
in  many  living  organisms  such  as  are  found  in  sea 
water ; they  very  often  cause  the  sea  to  become  phos- 
phorescent for  miles.  It  is  now  thought  also  that  the 
fire-fly  and  many  other  insects  such  as  the  glow-worm, 
etc.,  all  owe  the  origin  of  their  luminosity  to  phosphor- 
escence. Recent  researches  also  tend  to  show  that  the 
photogenic  apparatus  of  these  insects  contain  certain 
fats,  which  latter  contain  free  phosphorus.  Oxygen  in 
the  air  when  coming  in  contact  with  this  fat  produces 
the  characteristic  phosphorescent  flashes  or  glow. 

It  should  be  noted  that  with  the  possible  exception  of 
the  phosphorescence,  the  other  sources  of  cold  light 
would  be  just  as  difficult  to  exploit  economically  as  coal 
is  today.  From  this  it  will  be  seen  that  not  much  prog- 
ress has  been  made  towards  the  ultimate  realization  of 
cold  light  commerciallv. 

H.  GERNSBACK. 
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[]E  year  1919  has  not  been  a very  prolific  one 
in  great  discoveries.  Bnt  the  greatest  scientific 
achievement  of  the  year  1919  and  perhaps  a 
decade,  doubtless,  was  Professor  Michelson’s 
discovery  of  a method  for  measuring  the  size 

of  stars. 

Fixt  stars  are  so  far  removed  from  us,  that  even  the 
nearest  one,  Alf'ha  Cciitanri,  is  so  distant,  that  if  we 
imagine  a wire  stretched  to  this  star,  it  would  take 
our  voice  four  and  one-third  years  to  travel  over  this 
wire  until  the  man  at  the  other  end  of  the  telephone 
receiver  would  hear  the  first  sound ; altho  we  know  that 
electricity  travels  at  the  rate  of  186,000  miles  per  second. 
Professor  Michelson  succeeded  in  measuring  the  size 
of  some  of  these  stars,  altho  they  are  billions  of  miles 
distant  from  us.  Alpha  Centmiri  just  mentioned  is 
over  four  light  years  distant  from  us,  meaning  thereby 
that  it  takes  light  or  electricity,  both  traveling  186,000 
miles  per  second,  over  four  j-ears  to  bridge  this  tremen- 
dous chasm.  While  we  know  that  all  fixt  stars  are 
suns  like  our  own,  and  for  that  reason  are  of  tremen- 
dous proportions,  the  imagination  is  overwhelmed  when 
we  try  to  grasp  the  size  of  Betelgeuse,  in  the  constella- 
tion of  Orion,  which  Professor  Michelson’s  researches 
recently  made  it  possible  to  measure  accurately.  Betel- 
geuse, which  is  about  150  light  years  distant  from  the 
earth,  is  40,000,000  times  as  large  as  the  sun.  In  other 
words,  if  we  were  to  place  about  350  suns  side  by  side, 
we  would  then  have  a star  of  the  diameter  of  this  new 
giant.  Betelgeuse. 

Figures  of  this  kind,  while  tremendous,  mean  noth- 
ing to  our  imagination,  because  our  microscopic  minds 
simply  fail  to  grasp  them.  The  writer  therefore  wishes 
to  give  a few  illustrations  which  will  make  the  enor- 
mous size  of  Betelgeuse  more  apparent. 


A man  on  the  earth,  let  us  say,  weighs  150  pounds. 
Transported  to  the  sun  the  same  man  would  weigh  4,146 
pounds,  or  over  two  tons.  This  is  due  to  the  greater 
gravitational  attraction,  just  as  on  the  moon  the  same 
man  would  weigh  less  than  25  pounds,  the  moon 
being  much  smaller  than  the  earth.  But  on  Betelgeuse 
the  same  man  would  weigh  2,494,146  pounds,  or  1,242 
tons,  if  we  estimate  that  Betelgeuse  has  the  same  den- 
sity as  the  sun,  which,  by  the  way,  it  has  not. 

Suppose  you  live  on  Betelgeuse  and  j'ou  have  a friend 
living  on  the  other  side  of  that  globe.  You  call  him 
up  on  the  telephone,  and  it  takes  your  voice  exactly 
42^  minutes  to  travel  half  way  around  Betelgeuse, 
altho  electricity  as  we  know  travels  186,000  miles  per 
second.  In  this  case  you  would  speak  your  message 
into  the  telephone  receiver,  go  out  and  have  lunch  for 
over  an  hour,  and  when  you  returned  the  words  from 
3'our  friend  would  just  begin  to  pour  from  your  re- 
ceiver. 

A train  trayeling  60  miles  an  hour  speeding  along 
the  equator  without  stopping  would  take  419  hours  or 
a little  over  17  days  to  complete  the  circle  on  our  own 
globe.  The  same  train  on  Betelgeuse  running  at  the 
same  speed  would  take  1,792  years  to  cover  the  trifling 
circumference.  In  other  words,  a train  which  had 
started  during  the  downfall  of  the  Roman  Empire 
would  just  now  arrive  at  its  destination! 

Betelgeuse  is  52,630,000.000,000  times  the  size  of  oui 
earth.  This  means  nothing  to  our  mind.  If,  however, 
we  asked  j'Ou  to  count  these  billions  of  globes  that  you 
could  t’4ck  away  into  Betelgeuse,  at  the  rate  of  100  per 
minute,  it  would  take  one  million  years  to  count  them 
all,  not  forgetting  that  each  globe'  is  the  size  of  our 
earth. 

H.  GERNSBACK. 
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$20  for  a complete  electrical 
education  soon  will  be 


ancient  history 


}>EAai» 


The  price  of  the 
CROFT  LIBRARY 
OF  PRACTICAL 
ELECTRICITY 
must  he  advanced 


VVe  detest  the  profiteer.  We  detest  the  tactics  of 
the  company  or  individual  which  raises  prices  of  com- 
modities without  just  cause. 

The  new  price  which  must  soon  be  placed  on  the  Croft 
Library  of  Practical  Electricity  finds  no  favor  with  us.  We  have  persistently  fought 
against  increases  in  the  prices  of  our  books.  We  have  succeeded  in  keeping  these  ad- 
vances down  to  a minimum.  Whereas  most  other  commodities  today  are  sold  at 
advances  over  former  prices  of  100%  to  500%. 

Technical  book  prices  have  remained  nearly  the  same.  But  the  present  abnormal 
costs  of  paper  and  materials  going  into  Ihe  manufacture  of  the  Croft  Library  compels 
us  to  raise  the  price.  Paper  is  going  up  daily.  It  is  hard  to  get  at  any  price.  Usually 
only  small  quantities  are  procurable.  With  the  unheard-of  shortage  of  wood  pulp 
there  can  be  no  drop  in  prices. 

Still  time  to  act 

So  $20  for  a complete  electrical  education  will  soon  be  a thing  of  history.  We  must 
stop  publication  of  the  Croft  Library — or  raise  the  price. 

The  advance  will  take  place  very  soon.  You  still  have  an  opportunity  to  procure  the 
meat  of  up-to-date  electrical  practice  in  America  at  a fraction  the  cost  of  the  same 
information  procured  from  any  other  source.  You  still  have  the  chance  to  possess  the 
most  vitally  important  electrical  data  in  print  today,  at  a very  low  price. 

Records  of  actual  electrical  practice 

Records  of  actual  practice,  written  by  a practical  man,  written  so  you  can  understand, 
illustrated  so  that  nothing  remains  a mystery. 


Read  This — 


Electricity,  from  the  simplest  prin- 
ciples to  complete  and  economical 
operation  of  a central  station — 

Motors,  generators,  armatures,  com- 
mutators, transformers,  circuits,  cur- 
rents. switcliboards,  distribution  sys- 
tems. 

Electrical  machinery  of  every  type, 
installation,  operation  and  repair. 

Wiring  for  light  and  power.  How 
to  do  it  mechanically  perfect,  in  ac- 
cordance with  the  National  Electrical 
Code. 

Wiring  of  finishing  buildings.  En- 
demriters'  and  municipal  require- 
ments. How  to  do  the  complete  job, 
from  estimating  it  to  completion. 

Illumination  in  its  every  pliase. 
The  latest  and  most  improved  methods 
of  lighting.  Lamps  and  lighting 
effects. 

A complete  course  in  mathematic's 
as  applied  to  work.  A course  which 
refreshes  your  mind,  and  gives  you 
mastery  of  all  the  short-cuts  in 
figuring. 

Electrical  practice  complete.  Elec- 
trical practice  as  experts  know  it. 
Electrical  practice  by  experts. 


The  coupon  brings  the  entire  set  to  you 

Use  the  coupon  below  today.  Let  us  send  you  for  absolutely 
free  examination  a set  of  books,  the  only  aim  of  which  is  to  place 
you  in  a higher  paying  position,  and  to  make  you  master  of  what- 
ever branch  of  electricity  interests  you. 

Not  a cent  in  advance — small  monthly  payments 
if  you’re  pleased 


EXAMINATION  COUPON 


Examine  these  wonderful  books — use  them  ten  days  in  connec- 
tion with  your  work.  Then  send  them  back  at  our  expense  if  you 
are  not  satisfied.  If  wanted,  send  us  $2  in  ten  days,  and  then 
$3  per  month  for  six  months. 
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McGraw-Hill  Book  Co..  Inc. 

239  West  39th  St..  New  'Xbrk. 

Gentlemen:  .Please  send  me  the  Library  of  Practical  Electricity  (shipping 

charges  prepaid),  for  10  days'  free  examination.  If  satisfactory.  I will  send  $2 
in  ten  days  and  $3  per  month  until  $20  has  been.  paid.  If  not  wanted,  I will 
write  you  for  return  shipping  instructions.  (Price  subject  to  advance.) 

Name  

Home  Address  


239  West  39th  Street,  New  York 

Publishers  of  Books  for  Engineers  Since  1876 


City  and  State 

Where  Employed  
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•HEN  Rontgen  first  discovered  the  X-rays, 
the  discovery  provided  a sensation  not  only 
in  scientific  circles,  but  it  caught  the  popu- 
lar fancy  as  well.  When  these  mysterious 
rays  were  first  discovered,  the  outstanding 
facts  about  them  were  of  course  their  penetration  thru 
the  human  tissue,  and  it  gave  us  the  means  to  view  the 
bones  in  the  human  body,  a thing  which  before  that 
time  had  appeared  fantastic  of  accomplishment. 

Altho  it  is  now  twenty-five  years  since  X-rays  have 
been  discovered,  we  still  know  very  little  about  them. 
In  some  quarters  it  is  maintained  that  X-rays  are  not  a 
wave  motion  of  the  ether  similar  to  light,  but  that  on 
the  contrary,  the  rays  are  really  streams  of  matter  shot 
off  at  the  speed  of  light.  This  view,  however,  does  not 
seem  to  be  upheld  lately,  mainly  for  the  reason  that  it 
has  been  discovered  that  X-rays  can  be  refracted  in  cer- 
tain crystals'  similar  to  light  rays,  which  latter  can  be 
refracted  by  means  of  prisms  and  lenses.  As  time  wore 
on  many  new  wonders  became  possible  by  means  of  the 
X-ray.  It  was  early  found  that  these  rays  have  the 
property  to  ionize,  i.e.,  making  electrically  conductive 
the  air  thru  which  the  rays  pass.  This  quality  is  shared 
by  radium  in  a similar  manner. 

Every  day  we  behold  new  wonders  which  are  ac- 
complisht  by  the  X-ray  in  one  way  or  another.  Certain 
diseases  for  many  years  have  been  treated  by  means  of 
X-rays  and  cures  have  been  effected  on  cancerous 
tissues  by  these  rays  as  well.  Metal  castings  which  have 
invisible  flaws  need  no  longer  endanger  human  life ; 
for  instance,  our  automobile  axle  may  look  perfect  from 
the  outside,  but  it  may  have  invisible  fissures  hidden 


inside.  The  X-ray  reveals  these  faults  today.  Certain 
insects  which  infect  tobacco  are  now  killed  by  X-rays. 

The  crates  containing  the  tobacco  are  subjected  to  the 
rays  and  the  insects  are  killed  off  in  short  order.  One 
of  the  greatest  scourges  of  humanity,  insanity,  is  now 
indirectly  cured  by  the  X-ray.  Teeth  containing  pus 
were  hitherto  unsuspected  of  creating  insanity,  but  they 
do  just  that.  The  X-rays  show  at  once  such  defective 
teeth.  There  are  now  thousands  of  recoveries  if  the 
teeth  are  either  treated  or  extracted  properly. 

By  rubbing  the  finger  over  metallic  powder  and  tak- 
ing an  X-ray  picture,  the  French  police  recently  found 
this  to  be  a valuable  adjunct  to  ordinary  finger  printing. 

Not  only  do  we  thus  get  the  true  picture  of  the  skin’s 
lines  and  whorls,  the  same  as  if  ink  were  used,  but  we 
get  the  structure  of  the  bones  as  well,  and  these  were 
found  to  vary  just  as  much  as  the  finger  prints  them- 
selves. 

Oil  paintings  by  old  masters  are  now  readily  proven 
genuine  or  spurious  by  means  of  X-rays  giving  us  im- 
mediately the  true  condition  of  the  painting. 

Recently  X-ray  moving  pictures  have  been  proposed 
whereby  audiences  may  witness  the  most  fantastic  spec- 
tacles ever  seen.  Instead  of  seeing  the  human  beings 
or  animals  in  the  flesh,  we  see  only  the  bones  as  well 
as  the  outlines  of  the  body. 

We  may  safely  say  that  we  have  only  scratched  the 
surface  with  the  X-ray.  Every  day  brings  forth  new 
wonders— new  applications.  It  is  impossible  to  draw  a 
line  limiting  what  can  be  accomplisht  by  these  mysteri- 
ous rays  in  their  own  field,  and  much  is  to  be  hoped  for 
from  them  during  the  next  few  years. 

H.  GERNSBACK.  M 
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ELECTRICITY- 

AS  EXPERTS  KNOW  IT 

NO  course,  no  book,  no  set  of  books,  offers  a quicker  or 
surer  method  of  mastering  the  practical  side  of  elec- 
tricity than  the  Croft  Library. 

A quarter  of  a century  has  been  spent  by 
writers  and  teachers  in  an  effort  to  simplify  the 
principles  of  electrical  practice. 

The  pinnacle  in  self-help  edu- 
cational literature  has  been 
reached  in  the  Croft  Library. 

It  is  different  from  any  other 
literature  of  the  kind  in  exis- 
tence. It  is  founded  purely  on 
work  as  it  is  done.  It  is  built 
by  a practical  man.  It  is  prac- 
tice itself.  It  will  actually  save  any  man  about 
90%  of  the  usual  apprenticeship  period. 

Even  the  beginner  can  understand  it.  And  it 
is  the  daily  guide  of  thousands  of  highly  paid 
electrical  workers  and  engineers. 

Whether  you  are  experienced  or  not,  you  can  entrust 
your  entire  electrical  education  to  the  Croft  Library. 

“Know  electricity  as  experts  know  it.” 


The  lowest  priced 
high  grade  home 
study  course  in 
the  world. 


Don’t  be  content  with  $38  to  $50  per  week 

Don’t  be  content  with  just  a fair  knowledge 
of  electricity.  Don’t  be  satisfied  with  the 
average  electrical  worker’s  salary  of  $38  to 
$50  per  week.  Know  electricity  as  experts 
know  it.  Terrell  Croft  will  tell  you  how. 


NOT  ONE  CENT 
IN  ADVANCE 


Merely  fill  out  the  coupon  below  and  return 
tO'  us  for  ten  days’  absolutely  free  examination 
' he  CROFT  LIBRARY  OF  PRACTICAL 
ELECTRICITY.  Use  the  books  in  connection  with 
your  work  for  ten  full  days.  See  how  the  hundreds 
of  problems  in  electrical  practice  are  cleared  up  in 
simple  language  and  illustration.  If  thoroughly  con- 
vinced that  the  books  will  enable  you  to  know  elec- 
tricity as  experts  know  it,  send  us  the  small  monthly 
payments  mentioned  in  the  coupon  below.  Return 
the  books  at  our  expense  if  not  entirely  pleased. 


1 


8 Volumes 
Flexibly  bound 
Pocket  Size 
3000  pages 
2100 

illustrations 
Everything 
you  must  know 
about 

electricity  at 
the  finger’s  end 


A letter  that  means  something 
to  YOU— 

McGraw-Hill  Book  Co.,  Inc. 

239  W.  39th  St.,  New  York,  N.  Y. 

Gentlemen: — In  an  attempt  to  ex- 
press myself  about  CROFT’S  NEW 
LIBRARY  OF  PRACTICAL  ELEC- 
TRICITY, I have  never  seen,  and  do 
not  believe  there  was  ever  printed  in 
the  English  Iang:uaee,  a more  eompre- 
hensive  set  of  books.  It  is  a library 
that  is  just  as  valuable  to  the  novice 
as  to  the  expert,  because  it  is  all  prac- 
tice. Respectfully, 

GUY  H.  PEIFER, 
Chief,  Doplan  Silk  Corporation, 
Hazleton,  Pa. 
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^HE  more  we  learn,  the  less  we  know — is  a true 
saying,  particularly  true  today.  Every  new  discov- 
ery, every  new  fact  opens  new  labyrinths  to  our 
knowledge,  without  end  to  the  number  to  be  en- 
tered in  the  future.  Take  for  instance  light  and 
heat,  i.  e.,  radiant  energy  as  originated  in  our  sun.  When 
on  a hot  summer’s  day  we  sit  in  a broiling  sun,  out  steps 
an  aviator  from  his  airplane.  He  is  swathed  in  furs  and 
wears  an  electrically  heated  suit.  His  face  and  fingers 
are  not  thawed  out  yet,  due  to  the  terrific  cold  he  experi- 
enced only  four  miles  above  your  head,  ten  minutes  ago. 
Your  thermometer  registered  120  degrees  in  the  sun,  his 
30  degrees  below  zero  in  the  same  sun!  And  he  was  actu- 
ally four  miles  nearer  to  the  sun  than  you.  Of  course 
science  tells  us  the  reason  for  this  paradox.  The  dense 
atmosphere  charged  with  watery  vapor  and  perhaps  with 
clouds  near  the  earth,  along  with  the  solid  and  liquid 
matter  of  the  earth’s  surface,  easily  retains  and  accumu- 
lates the  heat  received  from  the  sun’s  rays.  But  four 
miles  up  the  air  is  very  rarefied  and  very  diathermic,  and 
the  heat  is  no  longer  retained  but  passes  through  to  mother 
earth  with  little  effects  on  the  thin  atmosphere.  Heat 
and  the  earth’s  atmosphere  in  this  instance  act  analogously 
to  water  and  a sponge.  Water  (heat)  is  eagerly  absorbed 
by  the  sponge  (atmosphere)  and  is  retained  by  the  latter. 
Now  take  the  same  size  sponge  which  has  big  holes  all 
thru  it  (rarefied  atmosphere).  It  is  evident  that  such  a 
sponge  cannot  retain  as  much  water  as  a perfect  one. 
The  more  water  you  pour  in  it,  the  quicker  it  runs  out. 

But  let  us  go  a bit  further.  We  actually  know  that 
all  heavenly  bodies]  gravitate  in  a perfect  vacuum.  Thus 
we  know  that  if  we  were  to  rise  only  500  miles  above  the 
surface  of  the  earth,  we  would  find  ourselves  in  an  abso- 
lute vacuum.  We  furthermore  know  that  out  in  space  the 
temperature  in  this  vacuum  is  —459.4  degrees,  i.  e.,  absolute 
zero.  We  can  also  demonstrate  by  experiment  that  heat 
cannot  be  propagated  in  a vacuum  by  conduction  or  by 


convection.  An  ordinary  thermos  bottle  readily  proves 
this.  Fill  the  latter  with  boiling  water,  and  the  outside 
will  stay  cold,  due  to  the  vacuum  separating  the  inside 
and  the  outside  of  the  bottle. 

The  case  of  the  sun  and  the  earth  is  analogous.  Heat 
proper  cannot  flow  between  these  bodies  immersed  in  a 
perfect  vacuum  and  besides  separated  some  92  million 
miles.  So  we  see  that  we  do  not  and  cannot  receive  radiant 
heat  rays  from  the  sun. 

Paradoxically  enough  we  know  for  sure  that  we  get 
heat  somehow  in  spite  of  our  logic.  How?  Scientists  have 
a vague  notion  about  it,  but  they  are  not  too  sure.  They 
now  think  that  when  the  ether  waves,  devoid  of  all  tem- 
perature coming  from  the  sun  at  a speed  of  186,000  miles 
a second  strike  our  dense  atmosphere,  the  terrific  impact 
results  in  heat;  it  is  analogous  to  a meteor,  which  at  a 
temperature  of  absolute  zero,  striking  our  atmosphere, 
goes  up  in  metal  vapor,  due  to  the  enormous  friction  set 
up.  So  we  see  that  after  all  we  do  not  get  heat  from  the 
sun  at  all,  merely  ether  waves,  which  by  shock  or  impact 
are  turned  into  heat. 

Another  paradox  not  so  readily  explained  is  the  revolu- 
tion of  the  earth  around  the  sun.  The  earth  with  the  sun 
at  its  center  swings  around  the  latter  at  the  frightful 
speed  of  over  65,000  miles  an  hour.  One  would  think  that 
the  titanic  centrifugal  force  set  up  would  make  the  earth 
fly  off  its  orbit  into  infinite  space.  It  can  even  be  calcu- 
lated that  in  order  to  keep  the  earth  from  being  whipt  off  we 
would  require  a steel  cable  fastened  to  it  and  reaching 
to  the  sun.  The  thickness  of  this  cable  would  have  to  be 
almost  as  great  as  the  diameter  of  the  earth!  But  there 
is  no  cable  as  we  know  and  the  earth  does  not  fly  out  of 
its  orbit.  We  talk  merrily  about  mutual  gravitation  hold- 
ing the  earth  to  its  course,  but  there  are  many  objections, 
logical  and  otherwise.  The  plain  truth  is,  we  don’t  know. 

H.  GERNSBACK. 
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ELECTRICITY 

AS  EXPERTS  KNOW  IT 

NO  course,  no  book,  no  set  of  books,  offers  a quicker  or  surer 
method  of  mastering  the  practical  side  of  electricity  than 
the  Croft  Library. 

A quarter  of  a century  has  been  spent  by  writers 
and  teachers  in  an  effort  to  simplify  the  principles  of 
electrical  practice. 

The  pinnacle  in  self-help 
educational  literature  has 
been  reached  in  the  Croft 
Library. 


The  lowest  priced 
high  grade  home 
study  course  in 
the  world 


A letter  that  means  something 
to  YOU— 

McGraW’Hill  Book  Co.»  Inc., 

370  7th  Ave.,  New  York,  N.  Y. 

Gentlemen: — In  an  attempt  to  ex- 
press myself  about  CROFT’S  NEW 
LIBRARY  OF  PRACTICAL  ELEC- 
TRICITY, I have  never  seen,  and  do 
not  believe  there  was  ever  printed  in 
the  English  language,  a more  compre- 
hensive set  of  books.  It  is  a library 
that  is  just  as  valuable  to  the  novice 
as  to  the  expert,  because  it  is  all 
practice.  Respectfully, 

GUY  H.  PEIFER, 
Chief,  Doplan  Silk  Corporation, 
Hazleton,  Pa. 


It  is  different  from  any  other 
literature  of  the  kind  in  exis- 
tence. It  is  founded  purely  on 
work  as  it  is  done.  It  is  built  by  a practical  man.  It  is 
practice  itself.  It  will  actually  save  any  man  about  90% 
of  the  usual  apprenticeship  period. 

Even  the  beginner  can  understand  it.  And  it  is  the  daily 
guide  of  thousands  of  highly  paid  electrical  workers  and 
engineers. 

a Whether  you  are  experienced  or  not,  you  can  entrust 
your  entire  electrical  education  to  the  Croft  Library. 

“Know  electricity  as  experts  know  it.” 

Don’t  be  content  with  $38  to  $50  per  week 

Don’t  be  content  with  just  a fair  knowledge  of 
electricity.  Don’t  be  satisfied  with  the  average 
electrical  worker’s  salary  of  $38  to  $50  per 
week.  Know  electricity  as  experts  know  it. 

Terrell  Croft  will  tell  you  how. 


NOT  ONE  CENT 
IN  ADVANCE 


Merely  fill  out  the  coupon  below  and  return  to 
us  for  ten  days’  absolutely  tree  examination  of 
the  CROFT  LIBRARY  OF  PRACTICAL 
ELECTRICITY.  Use  the  books  in  connection 
with  your  work  for  ten  full  days.  See  how  the 
hundreds  of  problems  in  electrical  practise  are 
cleared  up  in  simple  language  and  illustration.  If 
thoroughly  convinced  that  the  books  will  enable  you 
to  know  electricity  as  experts  know  it.  send  us  the 
small  monthly  payments  mentioned  in  the  coupon  be- 
low. Return  the  books  at  our  expense  if  not  entirely 
pleased. 


McGraw-Hill  Book  Co.,  Inc., 

370  7tb  Ave.,  New  York. 

Gentlemen : — Please  send  me  the  Library  of  Practical  Electricity 
(shipping  charges  prepaid),  for  ten  days’  free  examination.^  If  satisfac- 
' tory  I will  send  $3  in  ten  days  and  $3  per  month  until  $27.50  has  been 
; paid.  If  not  wanted,  will  write  you  for  return  shipping  instructions. 
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